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1.Heab u 32724 0CBOEHHS AUCHUILUIHHBI (MOILYJIs)

LeaboancuuILUINHBI SABJISIETCS

® [OJrOTOBKAa BBIMTYCKHUKA, BIAJCIONIET0 (GU3UYCCKUMHA OCHOBAMHU M MPHUHITUIIAMU JICHCTBHUS
prOOPOB TBEPAOTEIILHOM IEKTPOHHKH;

e O00OydueHHE TEOPETHYECCKHMM OCHOBaM M METOJaM SKCIEPUMEHTAILHOTO WCCIIE0BAHMS
MapaMeTpoB M XapaKTEPUCTUK MPHUOOPOB, CXEM, YCTPOWCTB O3JICKTPOHUKHU PA3THYHOTO
(hyHKITMOHAIBHOTO Ha3HAUCHUS U UX TPUMEHCHHUIO.

OcHOBHbIE 32249 TUCHUILINHEL:

® U3y4YCHHE OCHOBHBIX THIIOB TOJYIPOBOJIHUKOBBIX MPUOOPOB U (HU3NUECKUX MPOIECCOB UX
pabory;

®  OBJIJICHUC METOJIaMH UCCIICIOBAHUS MPUOOPOB TBEPIOTEIBHOMN 3JCKTPOHUKHY;

® MPUOOpPETEHUE HABBIKOB MPAKTHYECKOTO MPUMEHEHUS MOJYyYCHHBIX 3HAHMIA; CIIOCOOHOCTEH
JUISE CAMOCTOSITEJIbHOM PabOTHI.

2.Mecto aucuumauabi(MoayJs) B crpyktype OIIOII ACIIMPAHTYPbI
JducuuniuHa BKJIKYeHAa B BapuaTuBHyl0 4actb b1.B.OJ.6 y4yeOHOro mjiaHa 0o HalpaBiICHUIO
noarotoBku 11.06.01 «DneKTpoHUKA, PaJTUOTEXHHUKA W CUCTEMbl CBS3H» ,HANPABICHHOCTh MOATOTOBKHU
05.27.01 «TBepaoTenbHasi 3JIEKTPOHUKA, PAJANO3ICKTPOHHBIE KOMIIOHEHTHI, MUKPO- M HAaHO3JIEKTPOHUKA,
npruOOPHI HAa KBAHTOBBIX dPQEKTaX»

AKTyalnbHOCTh Kypca 0OycJOBJI€HAa HEOOXOAMMOCTBIO CO3[aHHs HOBBIX H COBEPIICHCTBOBaHUS
CYIIECTBYIOIINX TBEPAOTENBHBIX AJIEKTPOHHBIX NPUOOPOB, PAJAMOIICKTPOHHBIX KOMIIOHEHTOB, H3JENIUI
MHUKPO- U HAHORJIEKTPOHHUKH, IPUOOPOB Ha KBAaHTOBBIX AP (PEeKTax, BKIIOYAs MPOOIeMbI U 33/1a4H, CBSI3aHHBIC
C pa3paboTKOW HAyYHBIX OCHOB, (U3UUYECKUX M TEXHHUUYECKHX NMPUHLMUIIOB CO3AAHUS U COBEPLICHCTBOBAHUS
YKa3aHHbIX NPHOOPOB, KOMIIOHEHTOB, n3fenuil. OCHOBHBIM COIEpXKAaHHWEM Kypca SIBISIOTCS Hay4HbIE U
TEXHUYECKUE HCCIICAOBaHUSA U Pa3paboTKH B 00JaCTH (U3UKU, CXEMOTEXHUKU, KOHCTPYKLUH, TEXHOIOTUH,
MOJETTMPOBAHMS, U3MEPEHUSI XapaKTEPUCTHK, UCIIBITAHUS, IPUMEHEHHS YKa3aHHBIX IPUOOPOB, KOMIIOHEHTOB,
U3IeNuil. 3HaYeHne PELICHUs] HaAy4YHBIX U TEXHHUYECKHX MpPoOJeM NaHHOH CIeluaJbHOCTH VISl HAPOAHOTO
XO34HCTBA COCTOUT B pa3pabOTKE HOBBIX M COBEPLICHCTBOBAHWH CYLIECTBYIOLIMX IE€PEUMCICHHBIX

npuOOpoOB, KOMIIOHEHTOB, W3/EJHiA, TMOBBIIEHHA WX (QYHKIMOHAIBHBIX ¥ JKCILTyaTallHOHHBIX
XapaKTepUCTHK, a Takxke 3Q(HEeKTUBHOCTH IPUMEHEHHUSL.

Hdus  sddexTuBHOrO W3yueHHs JUCHMIUIMHBI TpeOyeTcss HCIONb30BaHHE JIOTIOJIHUTEIBHOM
JUTEPATYPHI, a TAK)KE HEMOCPEJCTBEHHOE YIACTHE TIPH MOJATOTOBKE M MIPOBEICHUH IKCIIEPUMEHTOB.

3.TpeGoBaHusi K pe3yibTATaM OCBOCHHS M CUMILUINHBI (MOLYJIS)
IIpouecc u3yveHus: JUCUUIUIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIEAYIOIINX: 00WenpodecCuoHanbHbIX
KOMIIETEHIIAH:
OIIK-1-cnocoGHOCTBIO  CaMOCTOSITEJIBHO OCYILIECTBIATh HAYYHO-HCCIICAOBATENbCKYIO [ESTEIbHOCTh B
COOTBETCTBYIOLIEH MPOPeCCHOHAIBHON 00JIACTH C HCIIOIb30BAaHUEM COBPEMEHHBIX METOAOB HCCIICAOBAHUS U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
OIIK-3-TOTOBHOCTBIO K MPENO1aBaTeIbCKON AEATEILHOCTH 10 OCHOBHBIM 00pa30BaTeNbHBIM IpOrpaMMamM
BBICIIET0 00pa30BaHuUs MPO(HECCHOHATHHBIX KOMITCTECHITHIA:
[IK-1-ciocobHOCTh MCclie10BaTh HOBBIE NPOLIECCHI M SIBJICHUS B 00JIACTH TBEPAOTENIHLHOM 3JIEKTPOHMKH,
MO3BOJISIIOIINE TTOBBICUTH 3(()EKTUBHOCTH PAAMO3TIEKTPOHHBIX KOMIIOHEHTOB, NPHUOOPOB MHUKPO- H
HaHORJIEKTPOHUKH, TPHOOPOB Ha KBAHTOBBIX 3 dhexTax
B pe3ynpTaTe 0CBOCHHS AUCIUTUIMHBI 00 YJArOITUICS JOJIKEH:
3HATh: OCHOBHBIC MICTOUYHHKH HAYYHO-TEXHHYECKON WHPOpMAIUK 10 (U3HKE TOTYITPOBOTHIUKOBBIX
npuOOpOB W HMHTETPAIbHBIX CXEM, MPHHLIWIBI JEWCTBUS W METOABl pacueTa OCHOBHBIX
MOJTYIIPOBOJHHUKOBBIX MPHOOPOB, METOABI pacyeTa M MPOSKTHPOBAHMS JIEKTPOHHBIX MPHOOPOB, CXEM U
YCTPOICTB Pa3inu4YHOro (PyHKIHOHAJIBHOIO Ha3HAYEHHS B COOTBETCTBUM C TEXHUYECKHM 3aJaHHUEM C
WCIIONIb30BAaHMEM CPEJICTB aBTOMATH3aI[MH MPOEKTHPOBAHMUS, OCHOBHBIE METOABI M CPEICTBA M3MEPEHUS
MapaMeTpoOB M XapaKTEPUCTHK IOIYIPOBOIHUKOBBIX MPUOOPOB M METOABI MX MOJEIMPOBAHHUSA, METOMIbI
caMOOpraHu3aluy U cCaMooOpa30BaHus;



yMeTb: YYHUTHIBATh COBPEMEHHBIE TEHACHIWU PAa3BUTHS DIIEKTPOHUKH, W3MEPUTEIFHOU U
BBIYHCIUTEILHON TEXHUKH, WH()OPMAIMOHHBIX TEXHOJOIHH B CBOCH MPO(ECCHOHAIBHON IEATSIIbHOCTH,
pemiate 3aga4u 00pabOTKU JaHHBIX C TIOMOIINBI0 COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEJCTB, MPUMEHSITh
METOJIbI M CPEJICTBA M3MEPCHHs (PU3NUCCKUX MapaMEeTPOB MOJYNPOBOIHUKOBBIX MPUOOPOB, MPUMEHSTH
METOJIBI pacyera IapaMeTpoB M XapaKTePUCTHK, MOJEIHMPOBAHUS IONYIPOBOJHUKOBBIX MHPHUOOPOB,
OCYIIECTBIIATH BHIOOP MOIYIPOBOIHUKOBBIX PUOOPOB B 3aBUCHMOCTH OT TPEOOBAaHUN K DIEKTPHUECKUM
XapaKTEpPUCTHUKAM, MapaMeTpaM U YCIOBUU HKCIUTyaTallud YCTPOMCTB M JIEMEHTOB MHUKPOIJICKTPOHHBIX
YCTPOMCTB, BBHIMONHATH pacyeT M MPOEKTHPOBAHHE DJJIEKTPOHHBIX MPHOOPOB, CXEM H YCTPONCTB
pa3nYHOTO (PYHKIHOHAIFHOTO Ha3HAUSHUS B COOTBETCTBHH C TEXHHYECKUM 33JJaHMEM C HCIIOJIE30BaHHUEM
CPEICTB  aBTOMATH3allUM MPOCKTHUPOBAHHS, HCIOJIL30BaTh  PE3YJBTAThl  CaMOOOpa30BaHUS B
po(eCcCUOHATBHON EATEIIEHOCTH;

BJIaJIeTh: METOJaMH pacyeTa U SKCIIEPUMEHTAIBHOTO MCCIEA0BaHUS MTapaMeTPOB U XapaKTePUCTUK
MOJIyIPOBOJTHUKOBBIX ~ NMPUOOPOB,  OCHOBHBIMH  TIpUeMaMd  OOpaOOTKM U MPEICTaBJICHUS
AKCIEPUMCHTAIBHBIX JAaHHBIX, CIHOCOOHOCTBIO CTPOUTH (PU3UUYECKHE U MATEMAaTUYCCKHE MOICTH
MOJTYTIPOBOJHUKOBBIX TMPHOOPOB, a TaKKe WCIONh30BaTh CTaHIAPTHBIE NPOTPAMMHBIE CPENCTBA WX
KOMITBIOTEPHOTO MOJIEIMPOBAHUS, CIIOCOOHOCTHIO apryMEHTHPOBAaHO BBIOWpATh W PEAM30BHIBATH Ha
MpaKTHKe 3PPEKTUBHYIO METOJIUKY pacieTa ¥ MPOCKTHPOBAHUS HICKTPOHHBIX TPUOOPOB, CXEM, YCTPOUCTB
M YCTaHOBOK 3JIEKTPOHHUKHU PAa3IMYHOrO (PYHKIIMOHAIHFHOTO Ha3HAYEHHS, TOTOBHOCTBHIO aHAIM3UPOBATH U
CHUCTEMAaTHU3UPOBATh PE3YyIbTAThl HCCIIECNOBAHMNA, MPEACTABIATh MATEPHAIBl B BUIEC HAYYHBIX OTYETOB,
myOJIMKAIMHi, TPEe3CHTAIUH.

4.Conep:kaHue H CTPYKTYpa JMCHUIUINHBI (MOTYJIA)

B Tabmuue 1 npuBomUTCS ONMCaHNe COACPIKAHMS TUCIUILIHHBI, CTPYKTYPHPOBAHHOE TI0 pa3JiesiaM, C
yKa3aHHEM TI0 KaKJOMY pasieny (GOpMbI TeKyIIero KoHTpous: koutokBuyM (K), pyoexnusiit korTpons (PK),
tectuposanue (T).

Tabnuna 1

HaunmeHnoBanue pa3neiia Conep:xkanne pa3aena/ TeMbl dopma
TEKYIIero
KOHTPOJIA

1 | ®usuka ONEeKTPONPOBOIHOCTh nonynpoBogHukoB. | K, T
NMOJYNPOBOTHUKOB. B3aumoeiictBue ¢ QoHOHAMH, MPUMECHBIMH aTOMaMH,
nepexkramu. [IoJBMKHOCTH AMEKTPOHOB U JIBIPOK.
VYcnosue anextponertpansHocTH. duddysus u apeiid
Hocutenel 3apsaa. CooTHomeHne DWHIITeWHA. ['opsane
3NeKTPOHbI. JIaBUHHOE YMHO)KEHHE B MOTYNPOBOJHHUKAX.
Oddpexr T'anna.  YpaBHeHHMEe i1 IUIOTHOCTH
3JIEKTPUYECKOTO TOKA B MOJYNPOBOAHUKAX. YPaBHEHHE
HelpepbIBHOCTH. YpaBHeHue IlyaccoHa.
OJIeKTPOHHO-IBIPOYHbIH Tepexon (p-n). Wmxekuuss u
SKCTPaKLUsl HEOCHOBHBIX HOcHTeNned 3apsiza. Bomb-
amriepHass ¥ BONbT-(apajHas XapaKTepPUCTHKH P-TI
nepexona. Toku Hocutenen 3apsajna B p-N mepexoe.
I'enepanust 1 pekOMOMHALMSL HOCUTENEH B P-II IIEPEX0e.
BaprepHas u nuddysuonnas émxocts. IIpoboii p-n
rnepexoa: TENJI0BOM, JIABUHHBIN, TYHHEJIbHBIMH.
I'ereponepexonsl. KonTtakt METaJUI-IPOBOIHUK.
Omuuecknii u  BeIIpAMISTtonMd  nepexonasl  IllorTku.
CtpyKTypHI METaII-TUIIEKTPUK MOJTYTIPOBOAHHUK
(MAIT). onesoit addext B8 MII-cTpykTypax.
TennmonpoBogHOCT MOJTyTIPOBOJHHUKOB.
TepmoanekTpraeckue SIBIICHUSI. Tepmo- u
rajbBoMarauTHble 3G dexTol. ddhdext Xomia.

2 Ipudopst [TonynpoBoguukoBsle auoasl. OcHoBHble mapamerpsl U | K, T
TBePAOTEJbHOM XapaKTepUCTHKH  JHOAOB, HX  3aBHCUMOCTh  OT




3JIEKTPOHUKH H
MHUKPOIJICKTPOHUKHU

TeMIepaTypbl U pPEKUMa. OKBUBAJICHTHBIC CXEMBI.
NMnynscHele ¥ 4acTOTHBIE  CBOWCTBAa  JTHOJAOB.
BrinpsiMuTebHbBIE U UMITYJIBCHBIC TUOJIBL.

buononsipusie  Tpansuctopel  CTpykTypa H
npuHIMn  gedcteus. PacnpeneneHwe HocuTened B
obmacTsax TpaH3uCcTOpoB. Oddexr Opmu. OCHOBHBIE
mapaMeTpsl M XapaKTePUCTHUKU TPAH3UCTOPOB, HX
3aBUCUMOCTH oT TeMIIepaTyphl u pexuma.
OKBUBQJICHTHBIE CXEMBl W MaTeMaTHYECKHe MOMIETH
TpaH3ucTopa: Mozenn OOepca-Momna, JlunBmIa,
3apsanoBas. UMmynbCHbIE U YaCTOTHBIE CBOMCTBA
TpaH3UCTOpOB. PaboTa TpaH3WCTOpa TIPH BBICOKOM
ypoBHe mmHxkeknuu. [IpoGoii TpaH3WCcTOpa W CMBIKaHHE

MIEPEXOJIOB.

Tupuctopsl,  OpUHIMI ~ WX  JSUCTBUS U
KJTacCH(PUKAITHIA. OcCHOBHBIC rmapamMeTphl u
XapaKTePUCTUKH.

[Tonessie Tpansuctopsl MII, ¢ p-n nepexonom u ¢
O0apeepom Illortku. [lpwHnmn neficTBusa. Momgymnsius
[JTyOUHBI KaHaJja. OcCHOBHBIE apaMeTpbl u
XapaKTepUCTUKU  MOJEBBIX  TpaH3uctopoB.  MJIII
TPaH3UCTOPbl C HWHAYLUHPOBAHHBIM M  BCTPOCHHBIM

KaHaJIaMH. MHOII-cTpyKTypBHI. HNHuterpanbubie
MUKpocxeMbl. OnemeHTbl WC: TpaH3UCTOPHI, IUOAIBI,
PE3UCTOPBHL, KOHJICHCATOPBI B cocTaBe uc.
Knaccuduxarms uc o KOHCTPYKTHUBHO-

TEXHOJIOTHYECKOMY U  (YHKIMOHAIBHOMY PEIICHUIO.
Hudpossie u ananorossie MC. bunonspusie TTJI, DCJI
u 12 JI- cxempl, MJIIT-UC: ¢ p- u n- kananamu, K/MOII.

TexHomornyeckne
MIPOIIECCHI B
MIPOU3BOICTBE
TMTOJTYTIPOBOTHUKOBBIX
npuOOPOB U
I/IHTeraJ'H:HBIX
MHUKPOCXEM

Onurakcus. [IpakTudeckue MeETOABI SMUTAKCHAIBHOTO
BbIpanMBaHus Si. MeToibl KOHTPOJS SMUTAKCHATbHBIX
cioeB. PacrpeneneHue npuMeceil B 3MUTaKCHATBHBIX
ciosix. JledexTsl anuTakcHaibHbIX IUIEHOK. [lomydenue
SMUTAKCHAIBHBIX  TETEpONepexooB.  BrlpammBanue
snuTaKcHaIbHbIX TieHok ASB®.  OGopymoBanue s
SMHUTAKCHAILHOIO HapalluBaHWs IUIEHOK. CpaBHEHHE
ra3oTpaHCIOPTHOW, KHUIKO(MA3HOH © MOIEKYIIPHOU
SMUTAKCHUH.

[lomyyeHue  TOHKMX  IUICHOK  TEPMHUYECKUM
HCTIApEHUEM B BaKyyMe. HonHo-11a3meHHoe
pacmbuieHHe. XUMHYECKOE OCXKICHHE U3 Ta30BOH (ha3bl.
O6opynoBanue sl TOJNYYEHHS TOHKHX  IUICHOK.
Marepuaibl TOHKOIUIEHOYHOM TEXHOJIOTHH.

®oronurorpadusi. OCHOBHBIE THUIIBI 000PYIOBaHHS
st porosmrorpaduu. [Ipoexkunonnas Goroautorpadus.
@doTtomrabionsl WM WX M3roToBieHHE.  JledekTo
MHKPOCXEM, CBsi3aHHBIE C (DOTONUTOrpapuIecKUMu
MIPOIIECCaMH.

OcHOBBI KOHCTPYHPOBAaHHSA CTPYKTYpPBI
TIOJIYIIPOBOJHUKOBBIX nc. MeTto bl H30JLUU
aneMeHToB. M3omaHapHas TEXHOJOTHS, SMUK-TIPOIIECC,
TexXHONorus "KpeMHuHl Ha wm3onstope". CTpykTypa u
cBoiicTBa anemenToB HC.

COopka 1 MOHTaXX TIOJTYTTPOBOAHUKOBEIX MTPHOOPOB
u MHTETpaTbHBIX MHKPOCXEM. Kopmyca
MOJYIIPOBOJHUKOBBIX ~ NPUOOPOB M MHTETrpajibHbBIX
MUKpocxeM. Meronsl repmerusanuu  beckopnycHble




npubopel. Meronsl  0TBOJAa TeIla B MOIIHBIX
MIOJTYIIPOBOJHUKOBBIX MMPHOOpax

TengeHust pa3BUTHUS TUIAHAPHOM TEXHOJIOTHHU
CyOMUKpPOHHAS TEXHOJIOTHSL.

4 | OcHOBBI Texnonorusa noxy4deHns Hu3KopasMmepHbIX uieHok | K, T
HaHORJICKTPOHUKH U CTPYKTyp. O(PexTsl pa3MepHOro KBaHTOBAHWA,
"nMBYMEpHBIH  3JeKTpoHHBIH  ra3".  OcobeHHoCTH

MEXaHUYECKUX, OJNEKTPOPU3IUUECKUX M  ONTHYECKUX
CBOWCTB HAHOpPa3MEPHBIX IUIEHOK. [IoHATHE O KBaHTOBBIX
sMax B CIOUCTBIX CTpyKTypax. [lomynmpoBOOHHMKOBBIE
CBEpXpEIIETKH U UX NpuOOpHBbIe mpuMeHeHus. [lonarue
O KBAaHTOBBIX HUTSIX UM KBAaHTOBBIX TOYKax U
MEPCHEKTUBAX HMX MPAKTUYECKOI'0  HCIOJIb30BaHMA.
Croco0bl IOTy4YeHUsI U CTPYKTYpa "mOpUCTHIX" cioeB Si
n GaAs. PentreHoBckasi M 3JEKTpOHHasi JUTOrpadus
HAaHOPa3MEpHBIX 3J1eMeHTOB. IIpuMeHeHusT aTroMHO-
CHJIOBOTO U CKaHUPYIOUIETO TYHHEJIBHOTO MHUKPOCKOIIOB
JUIE  HaHOJIMTOTpaduM ¥ TPEIHU3HOHHOTO KOHTPOJIS
HaHOPa3MEPHBIX CTPYKTYD.

5 | Bompocsr obecrieuenus Opranuszanus KOHTPOJIA kauectBa | K, T,PK
Ka4vecTBa ¥ HAJEKHOCTH MOJYNIPOBOJHUKOBBIX ~ NPUOOPOB M MHTETPaJIbHBIX
MTOJIYIIPOBOAHHUKOBBIX MHKPOCXEM. MGTOI[I)I HU3MCPCHUA CTaTUYCCKHUX,
npubOpOB U JUHAMUYECKUX W MMIIYJIbCHBIX HapamMeTpoB. Meroasl
HWHTErPAIBHBIX kouTponst bBYC u CBUC.

MHKPOCXEM. BI/IZ[I)I MMPOU3BOJACTBEHHLIX HUCHBITAaHUH.
KonnuectBennsie XapaKTEPUCTUKU HaJIe)KHOCTH.
OKcCIUTyaTalMoOHHAs HaJIeKHOCTB. HanexxHoCTh

anemenToB MC. Knaccudukanuss ¥ OCHOBHBIC BHBI
OTKa30B. MexanuzM o0Tka30B. (CTaTUCTUYECKUE U
(m3nyeckne METOmbl aHaNW3a W TPOTHO3UPOBAHUS
OTKa30B. Mertobt TTOBBIICHUS HaJIS)KHOCTHU
MOJIyNPOBOAHUKOBBIX ~ mpubopor u  UWC. JleiicTBue
paaWianiii  Ha  TOJYIPOBOJHWUKOBBIE TPUOOPHl U
MHKPOCXEMBI.

Cmpyxkmypa oucyuniunsl (Mooyns)

Tabmuia 2.00111ast TPYA0EMKOCTh TUCIMILIUHBI COCTABISeT 3 3aueTHbIX efunuIl (108 yacos).

Bun pa6oTsl Tpy10eMKOCTb, 4YaChl
4 cemectp Bcero

Oo0mas Tpy10eMKOCTb (B Yacax) 108 108
KonTakTHas pa6oTa (B 4acax): 30 30
Jlexyuonnwvie zausmust (/1) 30 30
CamocrosiTeibHas padoTa (B yacax): 78 78
CaMOCTOSTEIbHOE U3YUYCHHE PA3/ICIIOB/TeM 51 51
IloaroToBka M MPOXOKIEHHE MPOMEKYTOYHOM 27 27
aTTecTanuu

Buja npoMe:XyTO4HOM aTTecTAlMHU IK3aMeH JIK3aMeH

Tabmuna 3. JIeKInoHHBIE 3aHATHS

Ne /it Tema
1. du3uka noJayrnpoBOIHUKOB.
2. [TpuOopkI TBEPAOTEIBLHOM ICKTPOHUKHA U MUKPOJIEKTPOHUKH
3. TexHoIOTHYECKHUE MTPOLIECCH B TIPOM3BOJICTBE TOIYITPOBOJIHUKOBBIX TPUOOPOB U MHTETPATBHBIX
MHUKPOCXEM




4, OCHOBEI HAHOJBJICKTPOHUKHN

5. Bormpocs! obecrieueHus kadecTBa U HaASKHOCTH TOIYTIPOBOTHUKOBBIX TIPHOOPOB 1
WHTETPATBHBIX MUKPOCXEM.

Tabnuua 4. CaMocToATeNIbHOE HM3YyUEHHE Pa3esIOB TUCIUILINHBI

Ne n/m Bonpocskl, BHIHOCHMBbIE HA CAMOCTOSITEJIbHOE H3yUeHHe
1. bunonspasiii Tparsuctop (bT)
2. [ToneBble TPaH3UCTOPEI
3. [TpuGopsl Ha ocHOBe 00BEMHBIX 3 (heKTOB
4. OnTO03JeKTPOHHBIE MOJYTIPOBOTHUKOBEIC MPUOOPEL.
5. IToaroToBKa K TECTUPOBAHMIO, KOJUIOKBHYMY, 9K3aMEHY.

5.0neHo4YHBbIC MATEPHAJIBI /ISl TEKYIETr0 H Py0e:KHOT0 KOHTPOJIS yCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTecTaluu
KosuioxkBuym
B cemectpe npoBoasTcs 3 KOTOKBHYMa,KOTOPBIE OLIGHUBAIOTCS 10 § 0AJIOB KasKABIH.

Bonpocui, ébinocumsle Ha KOIMOKGUYM
Ilepewuit Konnoxeuym

1.251eKTpOIIPOBOIHOCTH MOTYTIPOBOAHHUKOB.
2.B3aumogeiicTBre ¢ OHOHAMH, IPUMECHBIMU aTOMaMH, Je(eKTaMH.
3.I1oaBUAKHOCTB 3JEKTPOHOB U ABIPOK.
4.Y cnoBue 3NIeKTPOHENTPATBHOCTH.
5. duddysust u apeiid HOocuTeneit 3apsina. CooTHOIIEHNE DUHINTEHHA.
6.I'opsiune >1eKTPOHBL.
77.JJaBUHHOE YMHOXEHUE B IIOJYIIPOBOJHUKAX.
8.0¢dekT ["anna.
9.VpaBHeHue U1 INIOTHOCTH 3JIEKTPUYECKOT0 TOKA B OJTYHIPOBOAHUKAX.
10.YpaBHEHHE HETIPEPHIBHOCTH.
11.YpaBuenue Ilyaccona.
12.35eKTpOHHO-IBIPOYHbIiT TIepexo/ (p-N).
13.HKeKMs ¥ SKCTPaKLUsI HEOCHOBHBIX HOCUTEJEH 3apsiaa.
14.Bonbr-amMiiepHas ¥ BOJbT-(hapagHas XapakTepUCTHKH P-TI IEPEeXo/ia.
15.Toku HOcuTenel 3apsaa B p-N mepexone.
16.I'enepanus u peKoOMOWHAINS HOCUTENEH B P-T1 TIEpPEeXO/Ie.
17.baprepHast u nudpdy3noHHAST EMKOCTB.
18.I1po6oii p-n nepexosa: TEIIOBOM, JJABUHHBIMA, TYHHEIIbHBIH,
19.I'ereponiepexoasbl.
20.KoHTakT MeTamuI-mpoBoIHUK. OMHYECKHI U BBRITIPSIMIISTFOIIHH, iepexo sl LIIoTTky.
21.CTpyKTYypBl METAI-AMAIEKTPHUK monyrpoBo gk (M/IT).
22 .Ilonesoii addext B M/III-cTpykTypax.
23.Tem1onpoBOIHOCTh NOIYIPOBOIHUKOB.
24 TepMOIIEKTPUIECKUE SBICHUS.
Bmopoit konnokeuym
1.IHonynpoBoauukoBeie auoAbl. OCHOBHBIE HapameTpbl M XapaKTEPUCTHKH AWOIOB, UX 3aBUCHMOCTH OT
TEMIIEPATyPHI U PEKUMA.
2.DKBUBaJICHTHBIE CXEMBI. VIMITyIbCHBIE M YaCTOTHBIE CBOWMCTBA JTNOJIOB. BBIMPAMUTENbHBIE I UMITYIHCHBIE
JTNOJTBI.
3.buononspHeie Tpan3ucTopbl CTPYKTypa U NPUHIUN JTEHCTBHSL.
4.PacnipenienieHue HOCHTEIEH B 001aCTSIX TPAH3UCTOPOB. DPPEeKT DpIiu.
5.OCHOBHBIE MapaMeTPhl U XapaKTEPUCTUKH TPAH3UCTOPOB, HX 3aBUCUMOCTh OT TEMIIEPATYPBI U PEKUMa.
6.JKBHUBaJICHTHBIE CXEMbl M MaTeMaTHYECKHWEe MOJAEIM TpaH3UucTopa: Monenu Jbepca-Mona, Jluaeuina,
3apsAa0Bast.
7.Pabota TpaH3uCTOpa IIPH BEICOKOM YPOBHE HMHXKeKIHH. [[po0oii TpaH3uCcTOpa U CMBIKaHHE TIEPEXOI0B.
8. Tupucropsl, IPUHIUI UX ACUCTBUS U Kiaccudukanus. OCHOBHBIE TapaMETPhl U XapaKTEPUCTUKH.
9.ITonessie Tpansuctopsr M/II1, ¢ p-n nepexonom u ¢ 6aprepom LLloTTkH.
10.OcHOBHBIE TapaMETPhI U XapaKTEPUCTUKHU TIOJEBBIX TPAH3UCTOPOB..




11.MAII TpaH3uCTOPHI ¢ HHAYITUPOBAHHBIM U BCTPOCHHBIM KaHAJIaMHU.
12.MHOII-cTpyKTYpHL..
13.9nementsr UC: TpaH3UCTOPHI, AUOJIBI, pe3UCTOPHI, KoHIeHcaTOps! B coctaBe MC. 14.Knaccudukanus NC
M0 KOHCTPYKTHUBHO-TEXHOJIOTHYECKOMY M (DYHKIIMOHATIBHOMY PEILICHHIO.
15.1udpossie u anamorossie MC.
16.bunonspusie TTJL, DCJI n U? JI- cxeMmsl,
17.MIIT-UC: ¢ p- u - karanamu, K/MOII
Tpemuii KOMNOKGUYM
1. TexHODOrHs NOTY4EHHUsI HU3KOPa3MEPHBIX IUIEHOK U CTPYKTYP.
2.9¢dexTr pazMepHOro KBaHTOBaHHMS, "IByMEPHBIN 3J1€KTPOHHBIH ra3".
3.0co0eHHOCTH MEXaHUYECKHX, MEKTPOPU3NIECKUX U ONTHIESCKUX CBOWCTB HAHOPA3MEPHBIX IJICHOK.
4.IloHATHE O KBAHTOBBIX SIMAX B CIOUCTBIX CTPYKTYPaX.
5.I1onynpoBOAHUKOBBIE CBEPXPEHIETKU M X MPUOOPHBIE MPUMEHEHHS.
6.IloHsITHE O KBAaHTOBBIX HUTSAX U KBAaHTOBBIX TOUKAaX U MEPCHEKTUBAX UX MPAKTUYECKOTO UCIIOIB30BaHMUSL.
7.Crioco0bI TIONTydeHust U cTpyKTypa "mopucthix” cioes Si u GaAs.
8.PentrenoBckas u 37eKTpoHHast IUTOrpadusi HAHOPA3MEPHBIX 3JIEMEHTOB.
9.IlpuMeHeHunsT aTOMHO-CHIJIOBOTO U CKAHUPYIOIIETO TYHHEJIEHOTO MUKPOCKOIIOB JIJIsl HAHOJIUTOTpaduu 1
MPELUU3UOHHOI0 KOHTPOJISI HAHOPAa3MEPHBIX CTPYKTYP.
10.Opranu3zanys KOHTPOJIS Ka4eCTBa MOJIYHIPOBOAHUKOBBIX IPUOOPOB U HHTETPATIbHBIX MHUKPOCXEM.
11.MeToap! U3MepeHHs CTaTUYECKUX, TUHAMUYECKUX U UMITYJIbCHBIX MapameTpoB. Mertonsl koHTposs BUC
u CBUC.
12.Buabl npOU3BOICTBEHHBIX UCTIBITAHUH.
13.KonudecTBeHHBIC XapaKTEPUCTUKH HAJICKHOCTH. DKCIUTyaTaIlMOHHASI HaIeKHOCTh. HanexxHOCTh
anemenToB MC.
14 Knaccuukanus 1 OCHOBHBIE BUIBI OTKA30B.
15.Mexanu3Mm oTka3oB. CTaTucTUYeCKHe U (PU3NIECKHEe METO/IBI aHAIHM3a U TIPOTHO3UPOBAHUS OTKA30B.
16.MeToapl OBBIICHUS HAJICKHOCTH TOTYTPOBOTHUKOBBIX pudopoB u UC.
17.[leficTBue panguanuy Ha TOITYIPOBOJAHUKOBBIE TPHOOPHI I MUKPOCXEMBI
Pexomenoayuu npu no020moeKe K KOJ10Keuymy
e TpopaboTaTh KOHCIEKTHI JICKIUH 10 BOMPOCAM KOJJIOKBUYMa;

® [POYMTATH OCHOBHYIO U JIOIIOJHUTENBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3y4aeMbIM
BOIIPOCAM;
® OTBETHUTH Ha BOIIPOCHI KOJNIOKBUYMA;
® [IpH 3aTPYJHEHMSX, IPOKOHCYJIBTHPOBATHCS C MPETIOIABATENEM.
Kpumepuu ouenusanusn

Onenka

HEY10BJI€TBOPUTEIHHO YIOBJIETBOPUTEILHO XO0pOIIo OTJIMYHO

2 das1a 4 6as1a 6 0as10B 8 6amoB
acIupaHT He 3HAET | aCIHMpPaHT aCIUPAHT  XOPOWIO | ACIIUPAHT B IIOJIHOM
3HAYUTENFHOW YacTH BOMPOCOB, | IOBEPXHOCTHO  3HAET | 3HAET Matepuani, | oobeme 3HAET
JIOITYCKAET CYIIIECTBEHHBIE | BOMPOCHI rpaMOTHO W  TIO | MaTepuain, TPaMOTHO
OIIMOKHU B OTBETAaX HAa BONPOCHL. | KOJUIOKBUYMA, CYHIECTBY H3JlaraeT | M IO  CYIIECTBY
JIOTTYCKAeT HETOYHOCTH | €ro, JIOTIyCKas | M3jaraeT ero, He

B OTBETE Ha BOIIPOC HEKOTOPbIE JIOITyCKast

HCTOYHOCTH B CyH_IeCTBeHHBIX

OTBETE Ha BOIIPOC. HETOYHOCTEN B
OTBETE Ha BOIIPOC.

O0pa3ubl TECTOBBIX 3aJaHU
1. Ilpu yBemnuenmwm momaau P-N mepexoma Ha obpatHyro BetBb BAX p-n mepexoma mpu
MOCTOSIHHOM HarpsbKeHHH 0OpaTHBINA TOK
a) YMeHbBIIaeTCs;
0) YBenmuuBaertcs;
B) He mmensercs;
r) Pasen Hysmro.



2.

I
a)
0)
B)
r)

0 -9T0

Tok npeiida p-n nepexona;
TIpsamoii Tok p-n nepexona;
Juddy3noHHbIH TOK;

ToK HacBIIEHNS WM TEIUIOBOM TOK.

[Ipsimoit Tok Ha BAX p-n mepexo/ia BO3pacTaeT ¢ MOBBILIEHUEM TEMIIEPATYPBI, T.K.

a)
0)

B)

[NoreHnmansHbIN Oapbep YBETUUUBACTCS MIPU MIOCTOSIHHOM HATPSHKCHUM;
[loTreHnmanbHbIi Oaphep YMEHBIIAETCS TIPH MTOCTOSHHOM HaIPsDKEHHH;
[NoTeHnmansHbIl Oapbep HE U3MEHSETCS MPU MOCTOSTHHOM HAIPSHKCHUM.,

HpI/I JJaBUHHOM Hp0606 C YBCIIMUYCHUCM TCMIICPATYPhI HpO6I/IBHOG HaIlIPpsOKCHUC YBCIIMYUBACTCH,
T.K.

a)

0)

B)

r)

JlnmnHa ¢BOOOAHOrO MpoOera YBETHYMBACTCS, 4, CACAOBATEIBHO, YBEIHUMBACTCS U DHEPTHS,
KOTOPYIO MOXET MPUOOPECTH HOCHUTEND Ha JJIMHE CBOOOTHOTO Tpodera, /il HOHH3AIMH aToMa
HOJTYIIPOBOTHHKA,
JnvHa cBOOOMHOrO mpoOera He M3MEHSETCs, a, CIIENOBATE/IbHO, HE M3MEHSETCS U DHEPrus,
KOTOPYIO MOYKET MPUOOPECTH HOCUTENh Ha JUTMHE CBOOOTHOTO ITpodera, /Ui HOHU3AIUH aToMa
HOJTYIIPOBOTHHKA,
JnuHa cBOOOHOrO mpobera yMEHBIIACTCS, a, CIICIOBATEIbHO, YMCHBINACTCS W SHEPIHs,
KOTOPYIO MOYKET MPUOOPECTH HOCUTENh Ha JUTMHE CBOOOTHOTO ITpodera, /Ui HOHU3AIUH aToMa
TIOJTYTIPOBOIHHUKA;
JnvHa cBOOOAHOrO mpodera yMEHBIACTCS, a, CIEAO0BATEIbHO, YBEIMYUBACTCS SHEPIHS,
KOTOPYIO MOYKET MPUOOPECTH HOCUTENh Ha JUTMHE CBOOOTHOTO ITpodera, Ui HOHU3AIUKN aToMa
HOJTyIIPOBOTHHKA.

TernosbiM IpoOoeM Ha3bIBaeTCS

a)

0)

B)

ITpoxoxaeHne 0oOpaTHOrO TOKa B P-N mepexoie, NPH KOTOPOM BBIAGISAETCS ONpelesieHHOe
KOJIMYECTBO TEIUIA U €CJIM OHO IIPEBOCXOAUT KOJIMYECTBO TEILIA, OTBOJUMOE OT P-N mepexoa,
TO TEMIIEpaTypa HayHET MOBBIIATHCS, YTO MIPUBEIET K MPOOOI0;

ITpoxoxaeHne 0oOpaTHOrO TOKa B P-N mepexoie, NPH KOTOPOM BBIAGISAETCS ONpelesieHHOe
KOJIMYECTBO TEIUIAa M €CIUM OHO HE IPEBOCXOAMT KOJIMYECTBO TEIUIa, OTBOAUMOE OT P-N
nepexo/ia, TO TeMIepaTypa HagyHeT MOBBIIATHCS, YTO MPUBEAET K Mpo0oIo;

IIpoxoxaeHne 0oOpaTHOrO TOKa B P-N mepexojie, NPH KOTOPOM BBIAGISETCS ONpelesieHHOe
KOJIMYECTBO TeIlIa ¥ €CJIM OHO IIPEBOCXOAUT KOJIMYECTBO TEIUIA, OTBOAUMOE OT P-N mepexoa,
TO TeMIIEpaTypa He UI3MEHHUTCS, YTO MPUBENIET K POOOIO;

HpI/I IpsIMOM CMEILICHUM B P-N IIEPEX0/€ MPOUCXOIUT

a)
0)
B)
r)

DKCTpaKuusi;

Nmxexuus;

OKCTPaKIUs U UHKEKIIUS;
Hpeiid HocuTenei 3apsna.

Huddy3noHHas Teopust — 3TO TEOPHUs TOJICTOTO Mepexo/ia, Koraa

a)
0)
B)
r)

[uprua OI13 MEOro MeHbIne muddy3uonHoM mmHbr & K L
[uprna OI13 MEOro GonbIre UM by3HoHHOM HmHbr & 3 L
[lupuna OI13 pasua mupdysuonnoit nmme & =L ;

[Inpuna OIT3 MeHsIe 1160 paBHa xuddysuonnoit mmue & = L.

Hp06I/IBHOC HapsOKCHNUC YMCHBIIACTCS, IIPU TYHHCJIbBHOM Hp0606 C YBCJIIMYCHUEM TCMIICPATYPHI,
T.K.

a)
6)
B)
D)

[IlupuHa 3ampeleHHON 30HbI YMEHBIIAETCS, M YMEHBIIAETCS TOJIMHA IMOTEHUUAIBLHOIO
Oapbepa, 4To MO3BOJISET TYHHEINPOBATb, P MEHBLINX HANPSLKEHHUSX;
[HuprHa 3amnpereHHON 30HBI YBEIMUYHMBACTCSA, M YBEIMUMBACTCS TOJIIMHA MOTEHIHMAIBEHOTO
Oaprepa, 4TO MO3BOJISIET TYHHEIMPOBATH, IPH MEHBIITNX HAMPSKESHUSX;
[IlupuHa 3anpemeHHol 30Hbl YBEIMUYMBAECTCS, U YMEHBIIAETCS TOJIIIMHA MOTEHUUAIBLHOIO
Oapbepa, 4To MO3BOJISIET TYHHEIUPOBATh, MPH OOJIBIINX HAPSHKEHHUSX;
[IlupuHa 3anpemeHHol 30Hbl YMEHBIIAETCS, W YBEJIUYMBAETCS TOJIIIMHA MOTEHUUAIBLHOIO
Oaprepa, 4TO MO3BOJISIET TYHHEIMPOBATH, PU OOJBIITNX HAPSHKEHUSX.

T: —310

a)

Bpemst x13HU JBIPOK;

10



0) Bpems )XHU3HU IIEKTPOHOB;
B) Bpems K1u3HU HOHOB;
r) Bpewmst xxu3Hu HOcUTENE COOCTBEHHOTO TI/TI.

Memoouueckue pexomenoauuu no NOO20MOBKe K meCmupoeaHuro
TecTsl — 3TO BOMPOCH! WU 3aJlaHus, MPEAYCMATPUBAIOINE KOHKPETHBIN, KPaTKUi, YeTKUi
OTBET HA HUMEIOIIMECS 3TaJOHBI OTBETOB. lIpM caMOCTOSITENBHON MOATOTOBKE K TECTUPOBAHUIO

CTYIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAaHUIO, IpopadoTaTh MH(GOPMALMOHHBIA MaTepUa M0 JUCLUILIUHE.
[TpokoHCYABTHPOBATHCS C MpENoJaBaTeieM 10 BOIPOcy BEIOOpa y4eOHOM TUTepaTyphl;

0) 4ETKO BBISICHUTE BCE YCIIOBHS TECTHPOBaHUs 3apaHee. 3HATh, CKOJIBKO TecToB Bam Oyzer
HPEIJIOKEHO, CKOIBKO BPEMEHH OTBOJUTCS Ha TECTUPOBAHHUE, KAKOBA CHCTEMa OLICHKH PEe3yJIbTaTOB

uT.AO.

B) mpuCcTymas K paboTe ¢ TecTaMu, BHUMATEIbHO M JI0 KOHIIA TPOYTUTE BOMPOC H
mpeaaracMble  BapHaHTBI OTBETOB. BwIOepuTe mpaBUiIbHBIE (MX MOXET OBITH HECKOJBKO). Ha
OTJICTFHOM JIUCTKE OTBETOB BBIMUINUTE ITU(PPY BOMPOCca U OYKBBI, COOTBETCTBYIOIINE MPABHIBHBIM

OTBETaM;

') B IIPOLIECCE PELICHUS KeNaTeIbHO MPUMEHATh HECKOIBKO MTOJXO0I0B B PELICHUH 3a1aHUs.
OTO MO3BONAET MaKCHMaJbHO THOKO OIEpUPOBaTh METOAAMH PELICHMS, HAaXOAS KaXIbld pa3

ONTUMAJIbHBIN BapUaHT.

n) ecnu Bel BeTpeTuiin upe3BblaiiHO TPy AHBIHN U1t Bac Bompoc, He TpaTbTe MHOTO BpEMEHU
Ha Hero. [lepexogure k qpyruM TectaM. BepHHATECH K TPYTHOMY BOIIPOCY B KOHIIE.
€) 00s3aTeNTbHO OCTaBbTE BpPEMs JJIsl MIPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHHMUECKHX

OmmOOK.
Kpumepuu oyenusanus
Ouenka
HEY/10BJIETBOPUTETHLHO YIOBJIETBOPUTEIHLHO X0poIIo OTJINYHO
0 dass10B 3 da1a 4 6aJu1a 5 6as10B
Menee 50 %  mpasuibsHO | 50-70% npaBuibHO | 71-85% mnpaBuieHO | 86-100% mpaBuiIBHO
BBIITOJTHEHHBIX 33[[3HHI>1. BBIITIOJTHCHHBIX BbIITIOJTHCHHBIX BBIINTOJTHEHHBIX
3a/IaHUMN. 3a/IaHUMN. 3a1aHHM.

IIpome:kyTouHas aTTecTauus

Cnucok 0CHOBHBIX 60NPOCOG K YCIHOMY IK3AMEHY
1.27eKTpOnIpOBOJHOCTH MOTYIPOBOAHUKOB.
2.B3aumoneiictBue ¢ hoHOHAMH, IPUMECHBIMU aTOMaMU, AepeKTamu.
3.IToABMKHOCTD AIIEKTPOHOB U ABIPOK.
4.Y cnoBue 3NIEKTPOHENTPATBHOCTH.
5. Auddysus u nperid Hocurenel 3apsaaa. CooTHomeHne DHHIITEHHA.
6.I'opstune >eKTPOHBI.
77.JJaBUHHOE YMHOXEHUE B IIOJYIIPOBOJIHUKAX.
8.0¢¢ext I'anHa.
9.YpaBHeHHeE A5 IVIOTHOCTHU 3JIEKTPHUUECKOTO TOKA B ITOIYIPOBOJHHUKAX.
10.YpaBHeHHE HEMIPEPHIBHOCTH.
11.YpaBuenue Ilyaccona.
12.95eKTpOHHO-IBIPOYHBIH niepexo (p-n).
13.Mmxeknuns ¥ 3KCTPaKIUs HEOCHOBHBIX HOCHTEINEH 3apsa/a.
14.BonpT-aMiiepHas u BoJIbT-(hpapagHas XapaKTEPUCTHUKH P-TI IEPeX0/a.
15.Toku HOCUTeNEH 3apsiaa B p-N mepexoe.
16.I'eneparus 1 peKOMOMHAIMS HOCUTEJEH B P-TI TIEpeXoe.
17.baprepHast u tudpdy3noHHAST EMKOCTb.
18.I1po6oti p-n mepexo/a: TEIIOBOH, TaBUHHBIH, TYHHEIbHBIH.
19.I'ereponiepexoabl.

20.KoHTakT MeTauI-poBOIHUK. OMHYECKHIA U BRITTPSIMIISTFOIIHH, TTepexo sl LIIoTTky.

21.CTpyKTYyphl METAI-IUAICKTPHUK moyrpoBogHuK (M/IT).
22 .Ilonesoii a¢dext B M/II1-cTpykTypax.
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23.TemIonpoBOIHOCTE MOTYIIPOBOTHUKOB.

24 . TepMOIIEKTPUIECCKUE SBICHUS.

25.IlonynpoBoAHUKOBBIE MOJbl. OCHOBHBIE MapaMeTpbl U XapaKTEPUCTHKH JUOJOB, WX 3aBHCUMOCTBH OT
TEMIEPATyphl U peXKUMA.

26.OKBUBaJICHTHBIE CXeMbl. VIMIyIbCHBIE M YaCTOTHBIE CBOMCTBA AMOAOB. BEINpsIMUTEIbHBIEC I UMITYJIbCHBIE
b137 (01158

27 .buonomnspHele TpaH3ucTopsl CTPYKTYpa U MPUHIUI JEHCTBUSL.

28.Pacmipenenenne HocuTenei B 00J1aCTAX TPAaH3UCTOPOB. DPdeKT Dpiau.

29.0OcHOBHBIE TApaMETPhI U XapaKTEPUCTUKH TPAH3UCTOPOB, UX 3aBUCHUMOCTh OT TEMIIEPATyphl U PEKUMA.
30.DOKBUBaJICHTHBIC CXEMbl U MaTeMaTHYECKHE MOJENM TpaH3ucTopa: Moaenn Dboepca-Moina, Jlunsuma,
3apsaAoBasl.

31.Pabora TpaH3uCTOpa MpH BEICOKOM YpOBHE MHKeKInH. [Ipo0oii TpaH3nCTOpa M CMBIKaHHE ITEPEXOJI0B.
32.TupucTopbl, MPUHIMII UX ASHCTBUSA U Kiaccupukanys. OCHOBHBIE TApaMETPHI U XapaKTEPUCTHKH.
33.ITonessie Tpanzuctopsl ML, ¢ p-n mepexomom u ¢ 6aprepom LloTTkH.

34.0OcHOBHBIE TApaMeTPBI U XapaKTEPUCTHKH TTOJICBBIX TPAH3UCTOPOB..

35.M/II TpaH3uCTOPHI C MHIYIUPOBAHHBIM U BCTPOSHHBIM KaHAJaMHU.

36.MHOII-cTpyKTypBHI..

37.Onementsr UC: TpaH3UCTOPEI, THOJIBI, PE3UCTOPEI, KoHAeHcaTophl B cocTaBe MC. 38.Knaccuduxarmus MC
M0 KOHCTPYKTHUBHO-TEXHOJIOIMYECKOMY M (DYHKIIMOHATIBHOMY PEILEHHIO.

39.1ludposkie u anamorossie MC.

40.Bunonspusie TTJI, DCJI u N2 JI- cxembl,

41 MIII-UC: ¢ p- u - karanamu, K/MOII

42 TexHONOTHsI MOTYYESHUS] HU3KOPa3MEPHBIX IICHOK B CTPYKTYP.

43.3¢¢exTsl pa3MepHOro KBAaHTOBAaHUS, "IBYMEPHBIH AJIEKTPOHHBIH Ta3".

44.0co0eHHOCTH MEXaHNYECKUX, AIEKTPOMU3MIECKUX U ONITUIECKIX CBOWCTB HAHOPAa3MEPHBIX TICHOK.
45.TloHATHE O KBAaHTOBBIX SIMax B CIIOMCTBIX CTPYKTYpaXx.

46.11omynpoBOTHUKOBBIE CBEPXPELICTKH M UX PUOOPHBIC MPUMEHEHHS.

47 IloHsiTHE O KBAaHTOBBIX HUTSAX U KBAHTOBBIX TOYKAX M MEPCIEKTUBAX UX MPAKTUYECKOI'0 UCTIOIb30BAHMUA.
48.Crioco0bl mosrydeHust U CTpyKTypa "mopucThix" cioes Si u GaAs.

49 PeHTreHOBCKas U 3JICKTPOHHAS JTUTOTpadusi HAHOPa3MEPHBIX 2JIEMEHTOB.

50.IIpuMeHeHns1 aTOMHO-CHIIOBOTO M CKAaHUPYIOIIETO TYHHEIBHOTO MUKPOCKOIIOB JIJIsi HAHOMUTOTpaduu u
NPEUU3MOHHOTI0 KOHTPOJISI HAHOPAa3MEPHBIX CTPYKTYP.

51.0pranuzanusi KOHTPOJIS KauecTBa MOIYIPOBOIHUKOBBIX IPUOOPOB U MHTETPATIBHBIX MUKPOCXEM.
52.Metonbl U3MEPEHUs CTaTUYECKHX, JMHAMUYECKIX U UMITYJIbCHBIX MmapameTpoB. Metoel koHTpoas BUC
u CbHC.

53.Buibl 0pOU3BOJACTBEHHBIX UCIIBITAHUM.

54 . Konu4ecTBEHHBIE XapaKTEePUCTUKH HAEKHOCTH. DKCITyaTallHOHHAs HaJIe)KHOCTh. HaiexHOCTh
anemenToB MC.

55.Knaccugukaius 1 OCHOBHBIE BUJIbI OTKa30B.

56.Mexanu3m oTka3oB. CTaTUCTHYECKUE H (PU3NIECKUE METOBI aHAIN3a U IPOTHO3UPOBAHHS OTKA30B.
57.Metonbl MOBBIIIEHUS HAZIEKHOCTH TIOIYITPOBOAHUKOBBIX Tiprbopos u NC.

58./leiicTBHE pagualy Ha MOJIYTIPOBOIHUKOBBIE IPUOOPHI U MUKPOCXEMBI

Memoouueckue pekomeHOayuu nPU NOO2OMOBKe K IKIAMEHY

HOZLFOTOBKa ACIIMPAHTOB K 3K3aMCHY BKJIIOYACT npopa60TKy HCKL[Hﬁ, B TCUCHHUU CEMCCTpa U
HEMMOCPEACTBECHHYIO IIOATOTOBKY B AHH, MPCAMICCTBYIOINHUE 3K3aMCHY, BKIIIOYas, KOHCYHO, ITOATOTOBKY K
KOJUIOKBUYMaM, TCCTUPOBAHUIO.

I[J'Iﬂ NOATrOTOBKM K OTBCTAM Ha 3K3dMCHAIIMOHHBLIC BOIIPOCHI (OHI/I BBIJAOTCA B KOHIIC CCMCCTpa)
ACIHUPAHT OOJDKEH HCIIOJIB30BaTh HE TOJIBKO KYpC HGKHI/Iﬁ, HO M OCHOBHYIO U JOIIOJTHHUTECIIbHYIO JIUTEPATYPY
JUIA BBIpa6OTKI/I YME€HUA JaBaTb Ppa3BEPHYTHIC OTBETHI HA ITIOCTABJICHHBIC BOIIPOCHI.

B XO0AC MOATOTOBKHM K JK3aMCHY AdaCIIUPAHTY H606XO,Z[I/IMO O6paI]_[aTB BHHUMAHHWEC HE TOJIBKO Ha
YPOBCHL 3allOMUHAHU, HO U HAa CTCTICHb IIOHMMAaHHWA U3y4aCMbIX BOIIPOCOB. A sT0 AOCTUTACTCA HE MMPOCTHIM
3aydyMBaHHUEM, a YCBOCHHEM IIPOYHBIX CHCTEMATU3UPOBAHHBIX 3HAHWM QHATUTHYCCKUM MBIIIICHUEM.
CJIC,ZIOBaTeHBHO, HEIMOCPEACTBCHHAA IMOJATOTOBKA K OK3aMCHY NOJIKHA B PAa3YMHBIX IMPOIIOPHHUAX COUYETATh U
3alIOMUHAHUC, U TIOHUMAHHC IMTPOrpaMMHOI'0 MaTCpuaia.
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Kpumepuu ouyenusanusn

Onenka

HEY/I0BJIETBOPUTEIHLHO
0 0aJ10B

YIOBJIETBOPHUTEJIHLHO
3 0anaa

XOPOIIOo
4 pana

OTJINYHO
5 paJ10B

ITocemenune menee 50 %
JIEKIIMOHHBIX U
MTPAKTHYECKUX 3aHSITHIA.

ITocemenne He MeHEe
60% NEeKIMOHHBIX U
MPAKTUYECKUX 3aHITHH.

ITocemenue HE MeHEe
70 % JEKIMOHHBIX U
MIPAKTUYCCKUX 3aHITHH.

Ilocemenne He MeHEe
85% NEeKIMOHHBIX 1
MTPAKTUYECKUX 3aHITHH.

aCIIMpaHT HE 3HACT
3HAYUTEILHON YacTH
MaTtepuana, JoImycKaeT
CYIICCTBCHHBIC OIIMOKH
BOTBETax Ha BOIIPOCHL.

aCTIUPAHT TIOBEPXHOCTHO
3HAeT MaTepHal
OCHOBHBIX Pa3ZiesioB U
TeM y4eOHO

aCIMPaHT XOPOIIO 3HAET
MaTepHal, TPaMOTHO U
0 CYLIECTBY U3Naraer
€ro, JomycKas

JUCIIATUTAHBI, HEKOTOPBIC HETOYHOCTH
JOIyCKaeT BOTBETE Ha BOMPOC.
HETOYHOCTH B OTBETE Ha

BOIPOC.

ACIUPAHT B MOITHOM
00bEMe 3HACT MaTepHual,
IPaMOTHO H 10
CYyLIECTBY M3Jaraer ero,
HE JIOMycKast
CYILECTBEHHBIX
HETOYHOCTEH B OTBETE
Ha BOTIPOC.

6.MeToguyeckne MaTepuajbl, ONpeaesolIue MPoueAypbl OlleHUBAHUS 3HAHU, yMEHUIA,

Tabmuia 5. PesynpraTel ocBOeHHS y4eOHOM TUCIUILTHHBI, TTOJIKAIINE IPOBEPKE.

HABBbIKOB M OIIbITA J€ATCJIbHOCTH

Pe3yabTaThl 00yueHus OcHOBHBIE I0KA3aTeJIH OLEHKH Pe3y/1bTATOB Buj oueHo4Horo
(KOMIeTEeHMH) o0yueHnust MarepuaJja

OIIK-1-ctocoOHOCTEIO 3name:  METONBI  OIEHWUBAHHMA  pa3IudHbIX | Komnoxsuym
CaMOCTOSITEIILHO BAPUAHTOB  TeXHUYeckux  pemenuii  npu | Cobecenosanue
OCYIIIECTBJIATh  HAy4HO- | OCYIIECTBICHHUHU HAYYHO-HCCIIIOBATENILCKOM | 1 CCTHPOBAHHUE
HCCIICI0BATEIBCKYIO JESITeIbHOCTH, OCHOBHBIC IIPAaBOBBIE M 3THYECKUE
eATETBHOCTD p | HOPMbl  NpH  OLEHKE  MOCIEACTBUH  CBOEH
COOTBETCTRYOICIH npodecCHOHANBHON ICATENLHOCTH.
IpOGeCCHORATBHOM Yuems: camMOCTOSTENBHO ONPENEHIATh LEIA U
06IACTI ¢ | BPIIOJIHATE  TIOCTAHOBKY 3a/iad, OCYIIECTBIATH

MIOWCK, XpaHeHue, 00pabOTKy U aHaIn3 HHPOpMAaIHX
UCIIOJIb30BaHUEM

U3 Ppa3IMyHBIX HMCTOYHMKOB M 0a3 JaHHBIX 10
COBPEMCHHBIX — METOMOB | cpojicTram, TEXHOJIOTUU W3TOTOBJICHUS u
MCCIC0BaHMA | mpuMeneHus NpPUOOPOB  BJIEKTPOHHOM TEXHUKH,
MH()OPMaLMOHHO- WCIIONBb30BaTh  JUIsl  HAYYHO-UCCIIEI0BATENIbCKOU
KOMMYHHUKAlIMOHHBIX JEeATETbHOCTH B MPO(ECCHOHATIBHON e TeNBHOCTH.
TEXHOJIOTUH, Bradempy: HaBbIKAMU CaMOCTOSITEIILHO

OCYILECTBIIATh Hay4HO-UCCIIE0BATEIbCKYIO

JesITeTIbHOCTh, COOp M aHAJIU3 UCXOAHBIX JaHHBIX

JUIsL pacdyeTa M TMPOEKTUPOBAHUS TPHUOOPOB

,yCTPOMCTB, METOJIaMH M CLIOCOOAMH HCIIOJIB30BATh

B MPAaKTUYECKOH [EsTEIbHOCTH HOBBIE 3HAHUS H

YMEHUS, B TOM YHCJIe B HOBBIX OOJIACTSIX 3HAHHI,

CBA3aHHBIX C COBPEMEHHBIX METOJIOB HCCIIEIOBAHUS

CTPYKTYp 2JIEKTPOHHOH TEXHUKHU.
OIIK-3-roTOBHOCTBIO K | 3Hamb: 3HAHHWE IPUEMOB JIO-TUYECKH BEPHOTIO, Komnoxksuym
MIPETIOAABATENbCKON ap-TYMCHTHPOBAHHOTIO M SICHOI'O IIOCTPOCHU S Cobecenoanne
JeATEIbHOCTH 10 | YCTHOM pEYM 10 OCHOBHBIM 00pa30BaTEIbHBIM Tectuposanmue
OCHOBHBIM MporpaMMam BBICIIET0 00pa30BaHUs AJIs BEACHUS
00pa3oBaTeIbHBIM MIPENOAABATENbCKON AEATEIBHOCTH,
IporpaMMaM  BBICIIErO | OCHOBHBIE VCTOYHHUKH HAyYHO-TEXHUYECKON
06pa3oBaHus uHpopMamuK 1O (QU3MKE MOJYIPOBOAHHUKOBBIX

npuOOpoB W  MHTETpaJbHBIX cXeM, (usuko -

TEXHOJIOTHYECKUE OCHOBBI MIPOIIECCOB

MOJYIPOBOAHUKOBBIX HPUOOPOB M HWHTErPAIbHBIX

MHUKPOCXEM.
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Vmemsb: YMEHHE JIOTUYECKHU BEPHO,
apryMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO
p€Yb IO OCHOBHBIM 00pa30BaTeIHHBIM POTrpaMMaM
BBICIIIEr0 0Opa30BaHMs ISl BEICHUS
MIPETIOaBaTEIbCKON AEITETHHOCTH,

YUUTBIBAaTh COBPEMEHHBIC TEHACHIUH PAa3BUTHUS
ANEKTPOHUKH, HM3MEPUTEIHLHOW W BBIYUCIUTEIHLHON
TEXHUKH, WHPOPMAIIMOHHBIX TEXHOJOTHH B CBOEH
pohecCHOHATBHON NEATENbHOCTH,

Bradems: cIOCOOHOCTBIO JIOTUYECKH BEPHO,
ApryMEHTUPOBAHHO U ICHO CTPOUTH YCTHYIO
p€Yb IO OCHOBHBIM 00pa30BaTeIHHBIM MPOTrpaMMaM
BBICIIETO 00pa30BaHuUs sl BEACHUS
MPEnoJaBaTeNbCKON AeITENEHOCTH;

CTAQHAAPTHBIMH  HPOTPAMMHBIMH  CPEICTBaMU
KOMITBEOTEPHOTO MOJIEIUPOBAHKS npuGopoB
3JIEKTPOHHOM TEXHUKH, HOBBIMH
MH(POPMAIIMOHHBIMHU TEXHOJIOTHSIMH.
Cnocobrocts mpooauts | 3HATDL:  Meromuku aHamu3a  COBPEMEHHBIX Kostoksuym
WccrenoBanus B obnacty | PH3MKO-TEXHMYCCKHX — CIOCOOBI M METOZEI CobecenoBanue
TBEp/IOTENBHBIX PELICHNs SKCTIEPUMEHTANIBHBIX 1 TCOPETHYECKUX Tectuposane
SIEKTPOHHBIX TpHGOpOR, | 33421 TBEPAOTENbHO I SJIEKTPOHUKH,
PAHOSIEKTPORHEIX PaJIMOdJIEKTPOHHBIX ~ KOMIIOHEHT — MHKpPO- H
. | HAaHOPNEKTPOHNKH, TPUOOPOB HA KBAHTOBBIX
KOMIIOHEHTOB,  M3IEMHH | 5 deprax.
MHKpO- n| VYMETh: KPUTHYECKU aHaJIN3UPOBAThH
HaHO3JICKTPOHUKH, COBpEMeHHbIE (PH3UKO-TEXHUYECKHE IPOOIIEMBI,
npuOOPOB HA KBAHTOBBIX |  crapyrh 3ajauM U paspabaThiBaTh MPOTPAMMY
spdexrax, BKIIOYAA | peeenoBanms, BHIOMPATh ale€KBATHBIE CIOCOOBI U
npodneMer U 3al@iM, | yeTonpl  PENICHMS  OKCIEPHMEHTANBHBIX M
CBA3AHHBIC C Pa3pabOTKOH | regpernueckux 3a1au, UHTEPIIPETUPOBATS,
Hay9HBIX OCHOB, |  mpefcTaBisTh W OPUMEHSTH  ITIOJYYCHHbIE
(usmaeckux W | pe3ynbTarbl, HCXONS W3 TCHACHIUNA  PasBUTHS
TCXHUYCCKUX  TIPUHIHIIOB | qpepyoTe/IbHOM  DJIEKTPOHHMKH, — PaHOdIEKTPOHHBIX
CO3MaHuA U | KOMIIOHEHT MHKDPO- U HAaHODJIEKTPOHHMKH, TIPHOOPOB
COBCPIICHCTBOBAHMA Ha KBaHTOBBIX 3 deKTax.
yKa3aHHBIX  HPHOOPOB,
KOMIIOHEHTOB, U3JIEIINI BJIAIETD: OIpUeMaMU U TEXHOIOTUAMH
(TIK-1). LieJIeTIoNaralus, Uelepeaiu3allud W OLEHKU
pE3yNbTATOB  JIEATENLHOCTH IO PEIIEHHIO
HayYHBIX 3aj1ad pa3BUTHS TBEPAOTEIbHOM
SJIEKTPOHUKH,  PATHOIIEKTPOHHBIX ~ KOMIIOHEHT
MHKPO- U HAHODJIEKTPOHHWKH, TPHUOOPOB Ha

KBaHTOBBIX dPdeKTax

7.Y4ebHO-MeTOoAUYEeCKOE O0ecTiedeHUue TUCITUILTUHBI (MOTYJIs1)
7.1.0cnosnasn numepamypa
1. T'yproB B.A. TBepnorenbHas 3MeKTpOHUKA: yaeOHOE mocoOue i By30B 1o HampasieHuio 010700

"®uszuka" u cnenuaigbHocTr 010701 "dusuka" / B. A. I'ypros. — 2-¢ u3n., non. — M.: TexHocdepa,

2005. — 408 c.

2. M.A.Kapoponkos, A.B.Ky3uH. DneKTpoTeXHUKa U 3JIEKTpOHUKA: yd.noc. - M.-JI: Akanemus,
2005. - 49 5k3.

3. Jlebene A.M. ®Dusmka MNOITYNPOBOJHUKOBBIX MPUOOPOB. [DIEKTPOHHBIH pecypc| —
Onektpon.gan. M.: Ommarmmt, 2008. -488 cC. - Pexum  pgocryna:

http://www.studentlibrary.ru/book/ISBN9785922109956.html
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7.2./lononnumenvnasn qumepamypa
4. Mycradaes I'.A., Uepkecosa H.B. TpexmepHble nnTerpaibusie cxemsl. Hanpunk,2016 1,89 c.

5. Mycragaee I.A., Uepkecoa H.B.IlpoektupoBaHue ¥ KOHCTPYHPOBAaHHE JHCKPETHBIX
TOTYTIPOBOAHUKOBBIX MPHOOPOB 1 akTUBHBIX 3neMeHToB bBUC 1 CBUC”. r.Hanpunk, 2015r.,¢.58.

6. Mycradaes I'.A., Yepkecosa H.B., IIpoekTupoBaHue paguannoHHO CTOWKUX MOTYITPOBOJHHUKOBBIX
MIPUOOPOB M HHTETPATLHBIX MUKpocxeM, Hanpunk, 2017, 94 c.

7. Illanmumosa, K.B. ®u3nka momynpoBOgHUKOB. [DISKTPOHHBIH pecypc] — Dnekrpon.gan. — CII6.:
Jlans, 2010. — 384 c. — Pexxum noctyma: http://e.lanbook.com/book/648 — 3ari. ¢ axpana.
8. Tposn, ILE. TBepnorensHas 3IeKTPOHWKA. [DIEKTPOHHBIA pecypc] — DneKkTpoH.maH. — M.

TYCYP, 2008. — 330 c. — Pexxum moctymna: http://e.lanbook.com/book/4966 — 3ari. ¢ sxpaHa.

9. HpsxonoB, B.II. CsepxckopocTHas TBepAoTenbHas dnekTpoHuka. 1. 1: Ilpubopsl oOmero
Ha3Ha4YeHHA. [DIEKTPOHHEIN pecypc]| — Onextpon.gan. — M. : JIMK IIpecc, 2013. — 600 c. —
Pexxum moctymna: http://e.lanbook.com/book/9121 — 3ari. ¢ sxpaHa.

10. IpsixonoB, B.I1. CeepxckopocTHas TBepAOTelbHas AekTpoHuka. T. 2: [Ipubophl creruaibHOro
Ha3HaueHUA. [DIEKTpOoHHBINA pecypc] — Omekrpon.gadn. — M. : JIMK Ilpecc, 2013. — 576 ¢. —
Pexxum noctyma: http://e.lanbook.com/book/9122 — 3aru. ¢ skpana.

11. O.B.Mwunor3opos, WN.I'.IlankoB. DnektpoHuka. YueOHHMK st By30B 4-¢ u3m., crep. - M.: BIL
2008.(DnextponHsIit yueOHnk BOnbmmoreke KbI'Y, pexxum nocryma http:/lib.kbsu.ru).

12. A.JL.Mapuernko. OCHOBBI SJIEKTPOHUKH, YU.TIOC. ISl By30B. [ DIEKTPOHHBIN pecypc] — DNEeKTpOH.JaH -
w3, JIMK TIpecc. 2000. -OBC «Kuura®oua» - Pexxum moctyma: http://www.knigafund.ru

13. H.M.TyroB u np. [lonynpoBomHHKOBBIE TIPHUOOPHL. - M.: DHeproatommuzaat. 1996.

Ilepuoouueckue uzoanus

[lepeuens mepuoapdecknx W3AaHUH, momydaeMblx OnoOmmorexod KBI'Y, B KOTOPBIX CTYyIEHT MOXKET
O3HAKOMUTBLCA C COBPEMEHHBIMU JOCTHKCHUSAMU B obJactu SJICKTPOHUKHU, MUKPO YU HAHOBJICKTPOHUKU:

e  Odusuka. (Pu3mKa MOJYNPOBOJHUKOBEIX MPOBOJHUKOB M AUAICKTPUKOB, KBAHTOBAS JICKTPOHHKA).
WzBectust BY3o0B.
ONEeKTPOHUKA.
®Du3rKa U TEXHOJIOTHS TOTYIPOBOAHUKOB.
MHUKpO3IEKTPOHUKA.
KBaHTOBas 3NIEKTPOHHUKA.

Humepnem-pecypcut
1. http://www.Russianelectronics.ru -moptan «Bpemst 371eKTpOHUKI»
2. http://www.platan.ru— katanor 3JIeKTPOHHBIX KOMIIOHEHTOB
3. http://metodist.Ibz.ru/iumk/nano/lections.php- Buneoposrky Mo HAHOTEXHOJIOTUH
4. http://nano.fcior.edu.ru— kartamor Hay4HO- 00pa30BaTEIBHBIX PECYPCOB TSI HAHOMHIYCTPHH.
5.Poccuiickast rocyaapcTBenHast oubmmoreka http://wwwirsl.ru
6.Poccuiickas HaumonanbpHas 6ubiuoreka http://wwwi/nsl.ru
7.Bcepoccuiickasi rocymapcTBeHHas OMONMHMOTEeKamHOCTpaHHOW Jjuteparypbel mv M.U. PymomunHO
http://www/libfl.ru
8.bubnuorteka AxageMuu Hayk http://wwwi/rasl.ru.
9.bubnuorexa PAH mo ectectBennbiM Haykam http://www/benran.ru.
10.T'ocynapcTBeHHas MyONIMYHas HaAydYHO-TEXHUYEeCKas Oubimoreka http://www/gpntb.ru
11.I'ocynapcTBeHHas myOnuyHas Hay4dHO-TeXHHYecKas Oubnuoreka CubOupckoro otaenenus PAH
http://www/spsl.nsc.ru/
12.IlenTpanbHas Hay4yHas oubnmoreka JlansHeBoctounoro otaeneHus PAH hitp:/lib.febras.ru
13.IlenTpansHast HaydHas OubaHoTeka Y paiabckoro otaenenus PAH http://www.uran.ru
14.Bubaunoteka konrpecca http://www.los.gov/index.html
15.BpuTanckas HalMoHanbHas oubimoreka http://www.bl.uk
16.®paniysckas HanmoHansHas oubimmoreka http://www.bnf.fr.
17 . Hemeukas HarmoHansHas oubnuoreka http://www.ddb.de
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18.bubmuoTeunas CeTh YAIpexKACHUH HayK{ u obOpazoBaHms RUSLANet
http://www.ruslan.ru:800/rus/rcls/resources

19.1lenTpanbHas ropojckas yHuBepcaibHas 6ubnroTeka uM. B. Masikockoro http://www.pl.spb.ru
20.Hayuynas Oubnmoreka wum. M. Topekoro Cankr-IletepOyprckoro [ocymapcTBeHHOTO
yuusepcutera (CITOI'Y) http://www.lib.pu.ru

21.®dynagamenrtanbHas 6ubmmoreka Cankt-llerepOyprckoro 'ocynapcrBennoro Ilomurexauaeckoro
yuauBepcutera (CIIOITTY) http://www.unilib.neva.ru/rus/lib/

. IIporpamMHoe oGecnieueHne COBpeMEeHHbIX HH(OPMAIHOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOT Ui

1. AcnupaHTBl UMEIOT JOCTYN K €IMHOMY 00pa30BaTElIbHOMY MOPTAly, IJIE MOTYT B OTKPBITOM
JOCTYIIE TOJIB30BAThCS PECypcaMH  yueOHO-METOAUYECKON JINTEPATYpPhl, SBISIONIMMKCSA pPa3pabOTKaMu
Benyumx BY30B Poccuu.

2. lnst peWTHHTOBOTO KOHTPOJISI HUCIONB3YETCsl CHCTEMa KOMITBIOTEPHOTO TECTHPOBaHHs Ha 0ase
porpaMMmHuoro obecreuenns Moodle.

4. B pamkax obOecrieueHus IPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTHIT B 00pa30BaTeIbHOM TPOIecCce
HMCIOTCA CIICHUATIM3UPOBAHHBIC KOMIIBIOTEPHBIX KJIaCCa C COBPEMCHHBLIM NPOTrpaMMHBIM 06eCHC‘IeHI/IeM u
HUMEIOIINM BbIXO/ B IHTEpHET.

8.MaTepuanbHO-TeXHUYECKOe o0ecnedeHre TUCUMIIIMHBI

Criernuanu3upoBaHHas ayJJUTOPHS, UCIIONb3yeMasl IPU TPOBECHUN 3aHITHUH JICKIIHOHHOTO THTIA OCHAIIICHA
MYJIBTUMEINHHBIM MPOEKTOPOM M KOMIUIEKTOM allaparypsbl, TO3BOJISIIOUICH JEMOHCTPUPOBATh TEKCTOBBIC U
rpauyecKrue MaTepUabl.

AcnupaHThl UMEOT 4Yepe3 WHTepHET J0oCTym K eAMHOMY 00pa30BaTeNbHOMY IMOpTaly, TIC B
OTKPBITOM JIOCTYIIE UMEIOTCS Pecypchl yUeOHO-METOAMYECKOM JUTepaTyphl, SIBISIOMIAECS pa3paboTkaMu
Benyunx BY3oB Poccun.
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9.JIucT N3MeHeHuii (I0NoJTHeHn)
B padoueii mporpaMme AUCHUTILTAHBI (MOTYJIs)

«TBepaoTenpHas NESKTPOHUKANIIO HAMTPABICHUIO TIOITOTOBKH
11.06.01 «DaexTpoHUKA, PAJUOTEXHUKA U CUCTEMEI CBI3H)

HaHpaBHCHHOCTB IIOATOTOBKH

HAHODJICKTPOHUKA, TPUOOPHI HA KBAHTOBBIX AP (PEKTaX»
Ha20 -—20 yu4eOHbIi roj

05.27.01 «TBepaoTrenbHas 3JIEKTPOHUKA, PATHOIICKTPOHHbBIE KOMIIOHEHTBI, MUKPO- U

Ne n/m JuemeHT (myHKT) PIT/] Ilepeyenb BHOcuMbIX | Ilpumeuyanue
HW3MEHEeHHu i

Obcyarcoena u pekoMeH008aHa Ha 3acedanuu Kagpeopol

DICKTPOHHKH M IIM(POBBIX HHOOPMAIIMOHHBIX TEXHOJIOTHH,

poTOKOI No OT « »

3aBenywumuii kadeapoii / P.I11. Temes /

IIOIIACH

pacmmpoBKa IMOANKCH JaTa
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