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1. ®u3uka MoJynpoBoIHNKOB

[Ipupona xumuyeckol CBSI3M B NONyNpoBogHHKax. CTpykTypa KpucTauioB. HMpaeanbHble u
peanbHble Kpuctayuibl. Jlepektsl B kpucramuiax. CBoiCTBa OCHOBHBIX MOHOKPUCTAJUIMYECKHX
MaTepHraioB Mukpossekrponuku: Si, GaAs, Ge.

[Monukpucramnuueckue W aM(OpHBIE TOJXYHNPOBOJHHKH. 30HHAs TEOpUsS TBEPAOIrO Tela.
OHEpPreTU4eCKue CIEKTPbl 3JIEKTPOHOB B METAJIaX, IMOJYNPOBOAHUKAX, JUAJIEKTPUKax. 30Ha
MPOBOAMMOCTH W BaJieHTHas 30Ha. Od¢dekTuBHass Macca d3JeKTpoHa u JAbIpkH. CoOCTBEHHBIE W
IIPUMECHBIE MOTYIIPOBOAHUKU. POJIb JOHOPHBIX M aKUENTOPHBIX PUMECEH.

OcHoBbl cratucTuyeckor ¢u3uku. DyHkius pacnpenenenuss DPepmu-upaxa. KonueHtparms
3JIEKTPOHOB U JBIPOK B 30HaxX. TemmeparypHble 3aBucuMocTd. Pacnpenenenne bonbumana. Kpurepuii
BBIPOXKJICHUS JIEKTPOHHOT'O Ta3a. BbIpOXkKI€HHBIE U HEBBIPOXKICHHBIE [TOJIYTIPOBOIHUKH

PekomOuHanust Hocutened. PekoMOMHAIMS «30Ha-30HA» M PEKOMOMHALMS 4Yepe3 MpPUMECH H
nedexrol. Teopus pexomOunanuu Llokmu-Puna. [nddysnonnas mimHHa U BpeMsl KH3HH CBOOOIHBIX
Hocureneil 3apsina. [loBepxHOCTHAs peKOMOMHAIINS.

DIIEKTPONPOBOIHOCTh TOJYNPOBOAHUKOB. [loBeneHne CBOOOJHBIX HOCHTENECH 3apsiia B cllabom
aNeKTpudeckoM Tone. BsaumopeiictBue ¢ (QoHOHamMHM, NPUMECHBIMU aTroMamH, JAeeKTamHu.
[ToABMKHOCTH 3JICKTPOHOB M JBIPOK. Y CJIOBHE AeKTpoHeHTpanbHOCTH. [Juddy3us u apeiid HocurTenei
3apsga. CootHomienue DifHiTeliHa. CBOOOAHBIE HOCHUTENIHM 3apsiia B CHIBHOM JJIEKTPUYECKOM IIOJIE.
['opstune snexTpoHsbl. JIaBUHHOE YMHOXEHHE B MOJYNPOBOJHUKAX. DJIEKTPUUYECKUE JOMEHBI U TOKOBBIE
mHypsl. Dddext ['annHa.

VYpaBHEeHHE JUIsI  IUIOTHOCTH  JIEKTPUYECKOTO TOKA B IOJYIPOBOJHUKAX. Y PaBHEHUE
HernpepblBHOCTU. Y paBHeHue [lyaccona.

DNEeKTPOHHO-IIBIPOUHBIN nepexon (p-N). MHxkekuus 1 3KCTpakius HEOCHOBHBIX HOCHUTENEH 3apsja.
Bonbr-ammnieprast u BonbT-(hapajiHas XapaKTepUCTUKH p-T mepexoaa. Toku Hocuteneill 3apsna B p-n
nepexoje, kBazuypoBau @epmu. Koahdumment nmkekun. ['eHeparus u peKoMOMHAIHS HOCUTEIICH B P-
n nepexoxae. bapvepHas u nuddysuonnas émkocts. IIpoboii p-n mepexona: TEMIOBOH, JTaBUHHBIH,
TYHHEJbHBIN.

I'ereponiepexonpl. KoHTakT MeTamu-npoBOAHMK. OMHYECKMII W BBIIPAMIIIOIIANA TEPEXO/bI
[loTTKH.

[ToBepxHOCTHBIE cocTOAHUA. CTPYKTYpbl MeTaa-audeKTpuk nosynpoBoaHuk (MJIT). ITonesoit
sappext B MAII-cTpykTypax.

TemIonpoBOAHOCTh  MOJIYNPOBOAHUKOB.  TepMonnekrpuueckue — sABieHus.  Tepmo-
raibBoMaruuTHele 3 dextrl. Ddpdext Xomna.

[Tornouienre U3ny4eHus B MOIYyNPOBOAHUKAX. [IpsiMble U HENpsiMBbIE NTEPEXO/IBI HOCUTEIEN 3apsiaa.
Bunel  mrOMUHECHEHIIMHM: HMHXKEKTOpHAas, Karol0-(OTONIOMUHECHECHUUSA. DJIEKTPOITIOMUHECIICHIINS
MIOPOIIKOBBIX U IJIEHOYHBIX MOJYNPOBOJHUKOB OCHOBHBIE MaTepUalbl ONTOJJIEKTPOHUKU: COECIUHEHUS
A’B® u A’B®.

DJeKTpo-, MarHUTO- U aKyCTOONTHYECKHE YIPPEKTHI B TBEPAIX Teax.

2. Ilpubopbl TBEPAOTEIbHOM 3JIEKTPOHUKHA U MUKPO3JIEKTPOHUKH

[TomynpoBotHUKOBBIE 10ABl. OCHOBHBIE MTapaMETPbl U XAPAKTEPUCTHKU JAUOJIOB, MX 3aBUCUMOCTh
OT TEMIIepaTyphl U peKUMA. DKBUBAJICHTHBIE CXeMbl. IMIyIbCHBIE 1 YaCTOTHBIE CBOMCTBA IUOJIOB.

BeimpsimuTenbHble U UMIOYJIbCHBIE AWOAbL. Jluoabl ¢ HakoImjieHWeM 3apsna. Bapukambl.
CTaOuIUTPOHBI.

TynnenbHbIe U OOpamieHHbie 1106l JIaBuHHO-TIpOosieTHbIe 1uobl. Juoaer loTTku. Jnoas! I'anHa.
Huoner nog CBY.

buononspusie Tpanzuctopbl CTpykTypa W TPUHLMN JEWCTBUA. PacnpeneneHue HOCUTENEH B
obmactax TpaH3ucTopoB. Dpdekt Dpnu. OCHOBHBIE TMapaMeTPbl M XapaKTEPUCTHUKU TPAH3UCTOPOB, HX
3aBUCUMOCTh OT TEMIEpaTypbl W pPEKHMA. OKBHBAJIEHTHBIE CXEMbl MW MaTEMaTUYECKHE MOJEIIH
TpaH3ucTopa: Mojaenu 20epca-Momna, JlunBuiuia, 3apsgoBas. MIMmynbCHbIE W YacTOTHBIE CBOMCTBa
TpaH3ucTopoB. PaboTa TpaH3ucTOpa Mpu BHICOKOM ypOBHE HHXKeKUUU. [Ipoboit TpaH3uCcTOpa U CMBIKaHHE
nepexonoB. l1Iymsl B Tpan3zucropax. Momnslie Tpanzuctopsl. CBY TpaH3ucTopsl.



TupucTopbl, MPUHIUN UX JeicTBUSA U Kiaccudukanus. OCHOBHBIE TapaMeTPhl U XapaKTEPUCTUKH.

[Tonewie Tpanszuctoper M/III, ¢ p-n mepexomom u c¢ Oaprepom IllorTtku. IlpwHIMN newcTBUS.
Monymnsiuus rnyOuHbl KaHana. OCHOBHBIE TapaMeTpbl W XapaKTEPUCTHKH TOJEBBIX TPAH3UCTOPOB.
OKBUBAJICHTHBIE CXEMBI IIOJEBBIX TPAaH3UCTOPOB. YaCTOTHBIE M MMIIYJIBCHBIE CBOMCTBA IIOJIEBBIX
TpaH3ucTopoB. IllymMbl MOJEBBIX TPAaH3UCTOPOB B JWano3oHe HU3KUX 4vactoT W Ha CBY. MJII
TPaH3UCTOPBl C HMHIAYUHUPOBAHHBIM M BCTpoeHHBIM KaHamamu. MHOII-ctpykrypel. HHTerpanbuble
MuKpocxeMbl. OnemeHTsl MC: TpaH3uCTOpBI, AMOABI, PE3UCTOpPbI, KOHJeHcaTopsl B cocraBe WC.
Knaccugukanus MC no KOHCTPYKTUBHO-TEXHOJIOIMYECKOMY U (YHKIIMOHATIBHOMY peuieHuto. Liudpossie
u ananorossie UC. IMonynpoBonuukossie 3Y u Mukpononeccopsl. bunomnspusie TTJ, DCJI u U? JI-
cxembl, MITT-UC: ¢ p- u n- kanamamu, K/MOII.

[Tpubopsl ¢ 3apsnoBoil cBsA3pl0. llpuHIMIT [EHCTBHSA, OCHOBHBIE MapaMeTpbl W 00JacTu
IIPUMCHEHHS.

OnrosnexTpoHHble Tpubopbl. Hasznauenue u obnactu npuMeHeHus. @OTONPUEMHUKHU: (HOTOAUOIBI,
(boToTpaH3UCTOPBI, (OTOPE3UCTOPHI, JaBUHHBIE (POTOAMOABI. OCHOBHBIE ApaMeTPbl U XapaKTEPUCTUKU:
(OTOUYBCTBUTEIIBHOCTh, OOHApPYXHUTEIbHA CIOCOOHOCTh, ObIcTponeiicTBue. ConHeuHble OaTapeu.
[TomynpoBOIHUKOBBIE HU3Iy4aTeNU: CBETOAUOABI W Jjasepbl. Ilpubopsl 1y cucreM OTOOpakeHUs
nHpopmanuu. ONTPOHBI H ONTOAIEKTPOHHBIE HHTETPATIBHBIE CXEMBI.

TepMoanekTpruecKkue M TajlbBaHOMAarHUTHBIE I1OJIYIPOBOJAHUKOBBIE IMPHOOPHL. TBEpAOTENbHBIE
JTAaTYMKH, BKIIFOYAsi MUKPOAJIEKTPOHHBIE TIpeo0pa3oBaTed HH(POpMaIuH.

AKYCTORJIEKTPOHMKA,  MAarHUTO3JIEKTPOHUKA,  KPUODJIEKTpPOHMKa  (oOliee  MpeAcTaBICHUE).
@yHKIMOHAIbHAS MIEKTPOHHUKA.

3. TexHoJIOTHYECKHeE NIPOLecChl B IPOM3BO/ICTBE MOJIYNIPOBOAHUKOBBIX IPUOOPOB U HHTEIPAJbHBIX
MHKpPOCXeM.

Onpeznenenne KpUCTAIUIOTPAPUUECKON OpPUEHTALMU MOTYIPOBOIHUKOB. OpHUEHTHPOBAaHHAS pe3Ka,
1M oBKa U MOJIMPOBKa MIacTUH. CTaHKHU /7S TOJIMPOBKU MOJTYIPOBOIHUKA.

XYUMHYECKOE TpPaBJIEHWE M XUMHUYECKas IOJMPOBKAa TepMaHMs, KPEMHHUS M apceHuaa TaJlus.
XHWMHKO-MEXaHUUYECKass NOoJupoBKa. DUHMUINHAS OUYMCTKA IUIACTUH. MeToabl KOHTpOJs KadecTBa
ouuctku. Ilnenapnas texHomorus. ®@usuueckre ocHOBBI mpouecca aud@y3un. OCHOBHbIE ypaBHEHUS.
I'pannuHbIe YCIOBUS M pacueTHble (GOpMYIbl Uil Hanbosee BaKHBIX YAaCTHBIX CIydaeB IU(PQY3UU.
[IpakTnueckue MeTonibl npoBeaeHUs TUP y3nOHHBIX IpolieccoB. CTPYKTYpHBIE CXeMbl AU(PPY3HOHHBIX
neyen.

MeTo/1bl 1TOJTy4€HHUS AJIEKTPOHHBIX U MOHHBIX NyykoB. MloHHOe neruposanue. [lnasmoxumuueckue
U MOHHO-TUIa3MEHHBbIE METOJIbl 00paOOTKM IMOTYNPOBOJHUKOBBIX, AUIJIEKTPUUECKUX U METAUIMYECKUX
cioeB. JledexTsl, BHOCUMBIE 3JIEKTPOHHO-UOHHOI 00pabOTKOM, NX ycTpaHeHne. KOHCTpYKTHUBHBIE CXEMBI
OCHOBHBIX THIIOB 00OPYAOBaHUS JUIsl 3JIEKTPOHHO-HOHHOM U HOHHO-XUMHUYECKOH 00paboTKH.

Onurakcus. [IpakTHdeckue METONbI SMUTAKCHAIBHOTO BhIpamuBaHus Si. MeTombl KOHTPOJIS
SMHUTAKCHANBHBIX  cJoeB. PacmpeneneHue npuMeced B SNUTAKCHAIbHBIX  closiX.  JledexTsl
SNUTAKCUANBHBIX  IJIeHOK. [lomyyeHue  sNHUTAaKCHANbHBIX  TeTeponepexo/oB.  BeipamnuBaHue
snuTakcHanbHeIX ieHok ASB®.  OGopymoBaHume IS ONHTAKCHANBLHOTO HAPAIIMBAHMS IUICHOK.
CpaBHeHHE ra30TPaHCIIOPTHOM, KUAKO(PA3HONW U MOJIEKYISIPHONU SITUTAKCUH.

TepMuueckoe OKMCIEHHE KPEMHHUSI B IIapax BOBI, B CYXOM U BJIIAXKHOM KHCJIOPOJIE; PacCIbUIEHUE U
KOHJICHCAIIUSI OKUCIIOB KPEMHHSI B BaKyyMe; aHOJIHOE OKHCIICHHE, XUMHYECKOe OCa)XJCHHE OKHUCIIa U3
ra3oBoil ¢aspl. Mackupyromas CIoCOOHOCTh IUICHOK JIBYOKHCH KpPEMHHMs. 3apsyKeHHble MpPUMECH B
IJIEHKaX, METO/Ibl N3MEHEHHUS 3aps/a mieHoK. [IeHkn HuTpruaa KpeMHHUSL.

[TomyueHne TOHKHMX IUIEHOK TEPMHYECKMM HCIApeHHeM B BakyyMe. JOHHO-IIa3MeHHOe
pacnbUieHHe. XHUMHUYECKOe OcCaXJeHue U3 ra3oBoil ¢aszpl. OOGopynoBaHUE A MOJYYEHUS TOHKHUX
IJIEHOK. MaTepuansl TOHKOIIJIEHOYHON TEXHOJIOTHH.

®oronurorpadusi. OcHOBHblE THUIIBI o0oOpynoBaHust Uil Qoronurorpaguu. IIpoekiponHas
¢doromutorpapus. DoromabmoHbl U UX H3roTroBieHHe. JlepeKThl MHKpOCXeM, CBSI3aHHBIE C
(dhoTonuTorpaguIeCKUMHU IPOILIECCAMH.



OCHOBBI KOHCTPYHPOBaHUsI CTPYKTYpPbI NOJAynpoBOoIHUKOBBIX MC. MeToab! M30/sIMH 3JIEMEHTOB.
N3onnanapHas TEXHOJIOTHS, SMHK-TIPOLECC, TEXHOJOrus "kpemHuM Ha wuzonarope". Crpykrypa u
cBoiicTBa anemenToB MC.

COopka M MOHTa)X MOJYIMPOBOJHHUKOBBIX MPUOOPOB U HUHTErpaibHBIX MuUKpocxeM. Kopmyca
IIOJIYIIPOBOJIHUKOBBIX IPUOOPOB M MHTETPAIbHBIX MUKpocxeM. MeTolbl repMeTusannn beckopiycHbie
npuOopbl. MeTo1bl 0TBO/IA TEIIa B MOIIIHBIX MOJYIPOBOJHUKOBBIX TpUOOpax

TenneHuus pa3BUTHA IUTaHAPHOM TeXHOIOTHH CYOMHUKpPOHHAS! TEXHOIOTHSL.

4.0cHOBBI HAH0YJIEKTPOHHUKH.

CrpykTypa u (HU3MUECKHE CBOWCTBA ATOMHO-YUCTBIX IOBEPXHOCTECH. TEXHOJOTHs MOTyYCHHS
HU3KOPA3MEPHBIX IJICHOK U CTPYKTYP. DD (HEKTh pa3MepHOro KBAaHTOBAHHUS, "TBYMEPHBIN AIEKTPOHHBIN
ra3". OcoOEHHOCTH MEXaHHUYECKUX, DICKTPOPH3UYECKUX W ONTHYCCKUX CBOHCTB HaHOPa3MEPHBIX
rieHOK. [ToHSATHE O KBAaHTOBBIX SIMaX B CIIOMCTBIX CTPYKTypax. [1oIympoBOIHUKOBEIE CBEPXPEIIETKU U
uX NpuOOpHbIC puMeHeHUs. [IoHITHE O KBAHTOBBIX HUTSAX M KBAaHTOBBIX TOYKAX M MEPCHEKTHBAX HX
MPAaKTUYECKOrO HCMoyb30BaHus. CrocoObl mojiydeHus W CTpykTypa "mopucthix" cioeB Si u GaAs.
Oco0eHHOCTH JIOMUHECHEHIIMN B "MOPUCTHIX" MOIYMPOBOJAHUKOBBIX MaTepuanax. PeHTreHOBckas u
ANEKTpOHHAs  JUTOrpaduss HAHOpPA3MEPHBIX  AJIEMEHTOB. [IpUMEHEHHS  aTOMHO-CHJIOBOTO |
CKaHHPYIOIIET0 TYHHEJIBLHOIO MHKPOCKONOB Ui HAHOJUTOTpapuU M MPEHU3UOHHOTO KOHTPOJIS
HAaHOPA3MEPHBIX CTPYKTYP.

5.Bonpocsl o0ecnieyeHnst Ka4ecTBA M HA/IesKHOCTH MOJYNIPOBOAHMKOBBIX IPHOOPOB H
HHTErPaJbHBIX MHKPOCXEM.

Opranu3anus KOHTPOJISI Ka4eCTBa IMOJIYIIPOBOAHUKOBBIX MPUOOPOB M MHTEIPAIBHBIX MUKPOCXEM.
MeToapl M3MepeHUsl CTaTUYECKUX, AMHAMUYECKUX WU UMIYJIbCHBIX I1apaMeTpoB. MeToabl WU3MEpEeHHUs
IIYMOBBIX XapaKTEPUCTUK MOIYIPOBOJIHUKOBBIX ITpruO0opoB. Metoas! konTposis BUC u CBUC.

Buael  npou3BOACTBEHHBIX UCHBITAaHUN. KoOIM4eCTBEHHBIE XapaKTEPUCTUKH  HAIECKHOCTH.
OKcIuTyaTalioHHas HaaexkHocTh. Hanexxnocts snementoB MC. Knaccuduxaius M OCHOBHBIE BHJIBI
0TKa30B. MexaHu3M oTka3oB. CraTucTHueckue M (U3MYECKHe METOJbl aHaju3a W IMPOTHO3UPOBAHMS
0TKa30B. MeToIbl MOBBIILIEHUS! HAJISKHOCTH MOJTYIPOBOAHUKOBBIX MprbopoB u UC. JlelicTBrue paananuu
Ha MOJIYTIPOBOAHUKOBBIE IPUOOPHI 1 MUKPOCXEMBI.
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htt://nice/artip.ru/, RadioSovet.ru, Radiolomaster, www.mirmr.net, RadioRadar u ap., 3IeKTpOHHBIC
OUOINOTEKH, TTOUCKOBBIE MAIIIMHBI.

Bonpockl K BCTYNUTEIBHOMY 3K3aMeHY
1. Bakyymubiii nuon u tpuoa. OcHoBHas ¢opMmyna W SKBUBAJICHTHas cxema Tpuoaa. OCHOBHBIE
XapaKTEPUCTUKU U TTapaMeTPbl TPHOA..


http://www/rsl.ru
http://www/nsl.ru
http://www/libfl.ru
http://www/rasl.ru
http://www/benran.ru
http://www/gpntb.ru
http://www/spsl.nsc.ru/
http://lib.febras.ru/
http://www.uran.ru/
http://www.bl.uk/
http://www.bnf.fr/
http://www.ddb.de/
http://www.ruslan.ru:800/rus/rcls/resources
http://www.pl.spb.ru/
http://www.lib.pu.ru/
http://radiotehnica.com/
http://www.mirmr.net/

2. DIEeMEHTHI C TpeMsI COCTOSTHUSIMU

3. CoOcTBeHHbIe TOMYNPOBOAHUKH. CTaTHCTHKAa HOCHTENEH 3apsna. TemmeparypHas 3aBHCHMOCTD
ypoBHs Pepmu.

4. ®yakuuoHansHbIe 35eMeHTh Ha MOII cTpykTypax

5. Oco0GeHHOCTH TEMHOBOTO, TJICIOIIEr0, KOPOHHOTO U UCKPOBOTO paspsiaa. MexaHuszM o0Opa3oBaHUs
U pa3BUTHS cTpuMepoB. OOIaCTH MPUMEHEHUS Ta30BbIX Pa3psioB.

6. AHAJIOroBBIE KOMMYTATOPBI U KOMITAPATOPHI.

7. TIlporpammupyembie U HEIPOTPAMMHPYEMbIE JIOTHYECKHE MATPULIBI 1 MUKPOIIPOIIECCOPBHI.

8. Bcnomorarenbubie asemeaTsl M1 UC 1 mornueckux MC.

9. DneMeHThl CHUMMETPUHM KPHUCTAJUIMYECKUX MHOTOIPAHHUKOB: IUIOCKOCTh CHMMETPHUH, OCh
CUMMETPUH, LICHTP CUMMETPHH.

10. IIpoexTHpoBaHUE MOITYIPOBOAHUKOBBIX TUO/IOB

11. JIudneKkTpuKkd B CHUJIBHBIX JJIEKTPUYECKHX TMONAX. Buabl anekTpudeckoro mpobosi. Ilonsrtue
3IEKTPUUECKON MPOYHOCTU JTUIIEKTPUKOB.

12. bazoBsie MaTpuuHble Kpuctaiwibl. Kiaccudukamus BMK

13. Tlonstue ¢pazoBoro npocrpaHcTBa. [IMOTHOCTH 3NMEKTPOHHBIX cocTosiHUi. Pacnipenenenus @epmu-
Hupaka, MakcBesia-boabliMaHa 1 OCHOBBI UX TPUMEHEHUS.

14. Cnoco6s! otBoja teria B MC.

15. Tlonstue daspl. DazoBast CTPyKTypa TBEPABIX Ted. Pa30BbIe JHArpaMMBbl COCTOSTHUS.

16. OCJII UC

17. 3aBUCUMOCTh MArHUTHBIX CBOWMCTB (EPPOMArHETHKOB OT BHEIIHUX (aKTopoB. DPdekt
bapkrayzena. MarnutHas Touka Kropu.

18. DnemenTts! ananoroBbix UC 1 ux mapaMeTpsl.

19. OcuoBuble nonoxenuss teopur BKII. Ilonstue TyHHenbHOro konrakra. OcoOeHHoctn BAX

TYHHCJIBHBIX KOHTAKTOB - HOpMaHLHBIﬁ MCTAJUI - CBCPXIPOBOAHHMK W  CBCPXIPOBOJHHUK —
CBCPXIPOBOJHUK.

20. TemnoBoe COIMPOTHUBIICHHUEC. (DaKTOpBI, BJIMAIOIIUME Ha BCIWYMHY TCIJIOBOTO KOHTAKTHOI'O
COIIPOTUBJICHHA.

21. DReKTpOmpOBOAHOCTH MOJTYIPOBOIHIUKOB B CHIIBHBIX DJIEKTPUUYECKHX MOIsiX. [loneBbie 2 (eKTsI.
Oddext 'anHa u 061aCTH TPUMEHEHUS

22. OyHKIMOHATBHO-MHTETPUPOBaHHBIE CTPYKTYpHI MC.

23. Tunsl ¢dorosnemenToB. IlpuHuum pabGoTbl ¢oTo3neMeHTOB. OCHOBHBIE XapaKTEPUCTUKU U
napameTpsl (POTOIIEMEHTOB.

24. Dnementsl [UC

25. TIpob6nema nzomsanuu snemenToB VIC, comocTaBieHne pa3IndHbIX CIIOCOOOB H3OJISIIHH.

26. Mopenu 31eKTpopU3NIECKUX MapaMeTpoB

27. OnTHueckue pe3oHaTopbl. Moaysius 100pOTHOCTH.

28. VYnpapisromye BeHTUIN

29. KoHTaKkT MeTayuI-moyrpoBOIHUK: YJHEPTETHUECKUE TUarpaMMBbl, CBOWCTBA M IPHMEHEHHE.

30. KoHctpynpoBaHue KOHAEHCATOPOB Ha OCHOBE P-N MEepexo/10B

31. DReKTpOompOBOIHOCTH MOTYITPOBOJTHUKOB

32. N2JI -cxemsl

33. ®oTOo3IEeKTpUIECKHE SBICHUS B IIOJIYIIPOBOAHUKAX.

34. ba3oBble 1Ooruyeckre cXxeMbl Ha OUMOISIPHBIX CTPYKTypax

35. DnuTakcus. MeToabl AMUTaKCHATHFHOTO HApaIUBaHHU.

36. TOHKOIUIEHOYHBIE PE3UCTOPHI.

37. Merons! n3omsamnun dirementos HC.

38. BenTmiu ¢ TpeMs COCTOSHUSMU.

39. TepMoOdJIeKTpUYECKUE SIBICHUS B MOIYIPOBOIHHUKAX.

40. CaMOCOBMEIIIEHHBIE TPAH3UCTOPHBIE CTPYKTYPHI.



