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BBenenue

B OCHOBY HacTosIIeH [IporpaMmbl  IIOJIOKCHBI  CIICAYIOIIUC OUCHUIIIMHBI:
QJICKTPpOANNHAMHKA, KBAHTOBAsA MCXAHUKA, (1)I/I31/ILIGCK35[ OIITHKA, (1)I/I3I/IK3 TBCPAOIro TCIa,
(1)I/ISI/IKa MMOJIYIIPOBOJHUKOB u JAUDJICKTPUKOB, KBaHTOBas SJICKTPOHHKA,
OIITORJICKTPOHUKA, JIa3CpHAA TCXHUKA.

1. ®usuka MOJIYITPOBOAHHUKOB U MOJIYIIPOBOAHUKOBBIX HpPIﬁOpOB

1.1. OOwmme cBoiicTBa NOJYNPOBOAHMKOB. [Ipupona XuMUYECcKOil CBS3M.
CrpykTypa KpuctaiioB. MneanbHbple U peanbHble KpUCTAIUIBL. JlepEeKThl B KpUCTaIIaX.
CBolicTBa OCHOBHBIX MOHOKPHCTAJUTMUECKHX MAaTEPHAIOB MUKPOAIICKTpOHHUKH: Si, GaAS
u Jip. [lonukpucramimyeckue u aMmoppHbIe TOTYITPOBOAHUKH.

1.2.  3onHHas Teopus TBEPAOTO Teja. DHEPreTHUECKHUE CIIEKTPHI AIIEKTPOHOB B
MeTajulax, MOJyIPOBOJHHMKAX, NUAJIEKTPUKaX. 30Ha MPOBOJMMOCTH U BAaJICHTHAs 30HA.
DOneKTpoHbl U IbIpkH. Dd¢deKkTuBHas Macca 3JIeKTpoHa. DKCUTOHBI. COOCTBEHHBIE U
MIPUMECHBIE TOJYIPOBOAHUKHU. [{OHOpHBIE U aKLIEITOPHbIE MPUMECH.

1.3.  OcHoBbl cratuctuyeckoi ¢Gusukn. DPyHKumMa pacrpenencaus PDepmu-
Hupaka. KoHneHTpamusi 5>J€KTPOHOB M JABIPOK B 30HAX M HUX TEMIIEpaTypHbIE
3aBUcUMOCTU. Pacmpenenenne MakcBemta-bonbiMana.  Kpurepuid  BBIpOXKICHUSA
AJIEKTPOHHOTO Ta3a. BBIPOKICHHBIE U HEBBIPOKICHHBIE ITOJIYITPOBOIHUKH.

1.4, PexomOuwHaius HocHUTelled 3apsga. PekomOWHaIus «30Ha-30Ha» U
pexoMOuHanusi 4depe3 mnpumecu U aedektol. Teopuss pexomObunammu [lloxmu-Puna.
Huddy3nonHas nauHa ¥ BpeMs )Ku3HU HocuTenel. [ToBepxHoCcTHAsE peKkoMOUHAaIMS.

1.5. DnexkTponpoBOAHOCTh MONYNPOBOAHUKOB. Hocutenu 3apsga B ciabom
JJIEKTPUUECKOM Tmose. BzaumopneiictBue ¢ (OHOHAMH, MPUMECHBIMH aTOMaMH,
nedexramu. [lOJBMKHOCTH DIIEKTPOHOB W JBIPOK. YCIOBUE DJIEKTPOHEUTPAIBHOCTH.
Huddys3us u npeitd Hocureneit 3apana. CooTHowmenue DiHmTeHa. Hocurenu 3apsina
B CWIBHOM O3JIEKTpHueckoM mnojie. [opsume snexkTpoHbl. JIaBUHHOE YMHOXXEHHE B
MOJTYTIPOBOAHUKAX. DIEKTPUUECKHE JOMEHBI U TOKOBbIE HIHYPHI. D¢ ekt ['anHa.

VYpaBHeHue I TUIOTHOCTH BJEKTPUYECKOTO TOKA B  MOJYIPOBOAHUKAX.
YpaBHeHUE HENPEPBIBHOCTHU. Y paBHeHUE [lyaccona.

1.6. DnexTpoHHO-ABIPOUHBIN (p-m1) mepexon. WHXKEKIus ¢ 3KCTpaKIus
HEOCHOBHBIX HOCUTENEH 3apsiaa. BonpT-aMnepHas xapakrepuctuka p-u nepexona. Toku
HOCHTENeH 3apsiaa B p-I nmepexoje, kBazuypoBHU depmu. ['enepanus u pekoMOMHALINS
HocuTened B p-m mepexoxe. bappepHas u mud¢ysmoHHas eMKOCTh. YacTOTHBIE H
UMIYyJIbCHBIE cBOKCTBA. [Ipo0oii p-11 mepexo/a: TeriIoBoi, JaBUHHBIN, TYHHEIbHBIH.

1.7. Tpansucropubiii s¢dexr. 30HHAs aUarpaMma MOJYIMPOBOJHUKOBOM
CTPYKTYpbl C JABYMsI OJM3KO paclojio)KeHHbIMU p-n1 nepexogamu. Kospduument
nmwkekimu. Kosddunument nepenoca Hocuteneit uepes 6a3y. Koaddunuent ycunenus
TPaH3HUCTOPA.

1.8. Konrakt wmetami-nomxynpoBoaHuk. Teopus Illortku. Bombr-ammepnas
xapakrepuctuka. OMuyeckuil KOHTakT. ConocTaBieHuE C p-I1 IEPEXOI0M.



1.9. Crpykrypa METAIUI- JUAIEKTPUK-TIOIYIIPOBOJHUK. 30HHad
auarpaMmMa M €€ HM3MEHEHHE IpH NPWIOKEHHHM HampsykeHus. Ponb NMOBEpXHOCTHBIX
COCTOSIHUM, MMOABMKHBIX ¥ HETIOJIBUYKHBIX 3apsJI0B B TUJIEKTPUKE.

1.10. T'erepocTpykTypbl. 30HHas JaMarpamMmma reTepo- p-Ii- Iepexoja.
Koapdunment nuxexkunn. Cynepurxekuus. OquHapHbIE U ABOWHbBIE T€TEPOCTPYKTYPHI.
BapusonHsbie CTpyKTYpBI.

1.11. DoTo’7NEeKTpUYECCKHE SBICHHS B TOJXYIPOBOJHUKAX. [Tornomenne
M3TyYeHHS: COOCTBEHHOE W MPUMECHOE, SKCUTOHHOE W Ha CBOOOIHBIX HOCHTEISIX. 3aKOH
byrepa. Kpacnas rpanuna mnorjiomenus. @DotonpoBoauMocTh.  CreKTpaibHas
xapakTepuctuka. @DoToBojbTanueckuii 3pdekr B p-m  mepexone. IDPexTsl,
BBI3BIBACMBIC  ITOTJIONICHUEM BBICOKOIHEPTETUYECKOTO  SIACPHOTO  W3IY4YCHHS] B
MOJTYIIPOBOTHHKAX.

1.12. M3nydyeHwe TOJYNPOBOAHWKOB. I[IpsMbie W HENpsMbIC TEPEXOJbI
HOCUTENeN 3apsna. Bunel rOMUHECHEHIIMU: WHXEKIMOHHAs, Karoao-, (oto-
momuHecueHuuss.  Cnoexktpbl  usnydenus.  IIpaBmiio  Crtokca,  aHTHMCTOKCOBa
JMoMUHeCHeHI. KBaHTOBBIN BbIX0. BBIBOJ M3IIy4eHHS U3 MOJIYIPOBOIHUKOB.

1.13. JlazepHbrit s dekr B MTOJTYTIPOBOTHUKAX. NunymmpoBanHoe
(ctumynupoBaHHOe) u3MydeHrue. ONTHYECKUI pe30HaTOp, YCUJICHHE U TeHepallis CBETa.
IToporosslii TOK.

1.14. Tepmosnextpuueckue siBaeHus. TepMo- U ranbBaHOMAarHUTHbIE 3()PEKTHI.
O¢ddexr Xomma. DaexTpo-, MarHuTo-, akycroontuueckue 3¢ ¢extsl. [loBepXHOCTHBIC
aKyCTHYECKHE BOJHBI. AKYCTOJIEKTPOHHBIE BOJIHBI.

2. IIpuGopsl TBepAOTENIbHOM 3JIEKTPOHUKHA M MUKPO3JIEKTPOHUKH

2.1. TlonynpoBOAHUKOBBIE JUOMABI. YCTPOWCTBO U OCHOBHBIE HapameTpBhl.
BrimpsimuTenbHble 1 UMITYNIbCHBIE Tuonabl. Bapukambl. CTaOWIMTPOHBI M 3alllUTHBIC
nuonsl. TyHHenbHble nuoabl. Junoaer CBY: neTeKTOpHBIE M CMECHUTENbHBIE, JTUOJIbI
[MloTTku, PiN — AMOABI, YMHOXUTCIIbHBIE W MapaMETPUUYCCKUE, JTaBUHHO-IPOJICTHBIC,
nuonel I'anHa. [101ynpOBOAHUKOBBIE JATYMKU SAECPHBIX U3ITYUEHUMN.

2.2. TlonynpoBOAHUKOBBIE TPAH3UCTOPHI

2.2.1. bunonspHble TpaH3UCTOpHL. [IpUHLMI NEHCTBHS, OCHOBHBIE MapameTphl,
UX 3aBHUCUMOCTb OT TeMIlepaTypbl. YacTOTHbIE W MMIIYJbCHBIE XapaKTEPUCTUKH.
Huddy3nonno-apeiiponsie TpaH3UCTOPHI. MolHbIe TpaH3UCTOPHI, B ToM uncie CBY.
Tpansuctopsl ¢ uzonupoBanHbeiM 3aTBopoM (IGBT).

2.2.2. Tupuctopsl 1 UX pa3HOBUAHOCTH. OCHOBHBIE TAPAMETPHI.

2.2.3. TloneBble TPaH3UCTOPHI, NPUHIUN JEHCTBUS, OCHOBHBIC ITapaMETPHI.
[Tonesbie TpaH3UCTOPHI ¢ p-T1 mepexoaoM, ¢ 6apsepom LllorTku. MTII-Tpan3ucTopsl ¢
WHyLIPOBAHHBIM U BCTPOCHHBIM KaHaJaMU pP- U - TUIIOB.

2.2.4. 1llymsl B TpaH3UCTOpAX.



2.3. TlomynpoBOJIHHUKOBBIC UHTETpabHblE  CXEMbl.  TpaH3UCTOpHI,
MOl U IPYTHe 3JEMEHTHI B MHTErPaIbHOM HCIOIHEHUH. MeX3JIeMEHTHAs U30ISIIUS.
NC, BUC, CBUC. Knaccudukamus MEKPOCXEM M0 KOHCTPYKTHBHO- TEXHOJIOTHICCKOMY
npuanuny: MOIT- u KMOII-UC, 6unonsapusie (TTJI-, DCJI-, N2JI- UC): bu-KMOIT;
«KpeMHUil-Ha-u30msATOpe» («KpemHmit-Ha-carndupey) - MC, GaAs-UC Ha momeBbIxX
Tpan3uctopax ¢ 6aprepom lottku (ITTII)

Mmuorocnoitasie (00bemMubIe) MC. MHTerpamus Ha tiacTuHe.  MUKpPOCHUCTEMBI
(oO1ree mpeacTaBieHUE).

2.4. Muxkpocxemorexuuka. Lludppossie wu amamoroBeie HWC. ba3oBwie
morudyeckue sieMmeHtel: TTJI, OCJI, MOII, KMOII, IITII. Mukponpoieccopsl.
[TomynpoBoauukosele  3Y. IlporpammupyemMble JOrudeckue Marpuipbl. ba3oBbie
Marpuunble kpuctasuibl. [[AIT — AIIIl. Curnaneneie mukponpoueccopel. BUII u
ctabunuzaropbl HanpsokeHus. OnepannoHHble ycunutend. Cnenudurka WHTErpajbHbIX
CBY-ycTpoiicTB.

2.5. OnTo3neKTpOHHKA.

2.5.1.®oTonpueMHUKU: (POTO- PE3UCTOPBI, -AUOMBI, -TPAH3UCTOPHI, -MATPHULIBI.
OcHoBHBIE mapaMeTppl W xapakrepucTuku. Portonpuemnukn HMK-nuanasona,
TeIuI0BU30pbl. DOTOUYBCTBUTENIbHBIE NPUOOPHI C 3apsioBoi  cBs3blo. CoNHEYHBIE
Oarapeu: Ha MOHOKPUCTAJNINYECKOM U aMOp(HOM KPEMHUH, Ha MOJUKPUCTAIIIMYECKUX
IJIEHKAX, C TETEPOCTPYKTYypaMHu.

2.5.2. IlomynpoBOIHUKOBBKIE JIa3ephl (00IIee MpeACTaBICHUE).

2.5.3. Ceronmnoapl, napamMeTpsl U XapakTepucTuku. Cyrnepspkue CBETOAUOJBI.
UK-uznyuarenu. Cperonuomansie auciied. [lomumepnsie cBetoauonabl  (oOriee
MpeACTaBJICHUE).

2.5.4. Ontpons! u ontosiekTpoHHsie MC.

2.5.5.0ntuyeckue auckoBble U rojorpapuueckue 3Y. BonokoHHoonTHUECKHE
JIMHUM CBSI3U. OJEMEHThl ONTHUYECKOW BBIYMCIUTEIBHOW TEXHUKHU. HTerpanbHas
OIITHKA.

2.6.  AKyCTO3JCKTpOHHKA 5 aKyCTOONTHKA. dusnueckue OCHOBEI
B3aMMOJICHCTBUS  aKyCTHYECKOW BOJIHBI C  JJICKTPOHAMH  TBEPJOTO Tela M
B3aMMO/ICHCTBUS ONTUYECKUX M aKyCTHUYECKHX BOJH B TBEPABIX TellaX U KHUIKOCTSX.
OcHOBHBIC MaTepHalIbl AKYCTOIIEKTPOHUKH M aKyCTOONTHKH W YCTPOWCTBA Ha WX
OCHOBE /IJ11 00paOOTKK aHAJIOTOBBIX CUTHAJIOB.

2.7.  MarHuTosJIeKTPOHHKA, MAarduTOOITHKA, KPHOJICKTPOHHUKA,
TBEPAOTEIbHBIC JATYUKH (001Iee TPEICTABIICHUE).

2.7.1. DnektpoonTuka (0OIIKME MPEICTABICHHUS).

2.8. Kparkuit OUepK UCTOpUU TBEPAOTEIbHBIX npubopoB "
MUKPOIJIEKTPOHUKH. J{aThl BaXKHEUIINX OTKPBITUN W M300peTEeHUI. YUeHble, BHECIINE



BKJIAJ] B  pa3BUTHE  TBEPJAOTEIHHOW MHUKPOAJIEKTPOHUKA M TPUMBIKAOIINX K
Hell o0racTen.

3. TexHnogorus MHUKPOI3JEKTPOHUKH U TBEPAOTECJIbHBIX IIpHﬁOpOB

3.1. Ilnanapnas TtexHosorus — oOm@as cxema Texmpolecca. [pymnmoas
o0pabotka. MuHuManbHBIA Tomosiorndeckuii pazmep (MTP) - ocHoBHOI mokazaTenb
ypoBHsi TexHonoruu. Crenenb wuHterpanuu MC. Jlunamuka MTP u crenenu
UHTerpaiuy, 3akoH Mypa. [lepcriekTuBbI pa3BUTHUS MJIAHAPHON TEXHOIOTUH. [ nOpuaHas
texHonorus. Mukpocoopku u BYC Ha nonoxkax.

3.2. WM3roroBieHHE MOJYNPOBOAHUKOBBIX IUIacTHH. OrmpeneneHue Kpuc-
Tannorpaduyeckon OpHEHTaLUU MOHOKPHCTAJJIOB HOJYTIPOBOAHUKOB.
OpueHTHpoBaHHAas pe3Ka, NUIM(OBKA, TOJUPOBKA IIACTHH.

XHUMHYECKOE TPABJICHUC N XUMHNYCCKAA MOJIMPOBKAa KPECMHUA U apCCHUAA TaJIJINAA.
XUMHKO-MEXaHHYeCcKast IMOJIMPOBKaA. duHUITHAS OYMCTKA TUIACTHH. MGTOI[BI KOHTPOJIA
KadycCTBa O4YUCTKH.

3.3. Dnurakcua. MeTobl 3MUTAKCUAIBHOTO BbIpAlIMBaHUA KpEeMHHS. MeToasbl
KOHTpOJISI ~ KadecTBa ANUTAaKCHAIbHBIX cjloeB. Pacmpenenenne mnpumecel B
AMUTAKCHANBHBIX  closiX.  JlepekThl  smuTakCHMaNbHBIX  IIeHOK.  [lomydeHwme
SMUTAKCUANBHBIX TeTepOINepexo0B. BrIpalmuBaHue SMHMTaKCHANbHBIX IieHoK ASBP,
OGopynoBanue  aig  SNUTAKCHAIBHOTO  BBIpAlIMBaHHUS  IMUIEHOK.  CpaBHEHUE
ra3oTpaHcrnopTHOMH, xkuakopaznoi, MOC-ruapuHON U MOJIEKYJISIPHON AITUTAKCUU.

3.4. Co3panue AUANEKTPUYECKUX TMOKPHITUM Ha KpeMHUHU. TepMoanMHaAMUKa
npouecca OKUCICHUsT KpemHus. @Du3zndeckas MOJEIb Mpolecca OKUCICHUS KPEMHHS.
Kunernka akTUBHOTO M MACCMBHOTO OKHUCJIEHUS MOJYIMPOBOAHUKOB. CTPYKTypa OKHCIIA
Ha KpemHuu. Ilepepacnpenenenue nNpuMecu NpU TEPMUUYECKOM OKHCICHHH KPEMHMUS.
dopmupoBaHUE JTUBJIEKTPUYECKUX IJIEHOK METOJIaMH1 OCaXICHUS u3
METAUIOOPTAaHUYECKUX COCTUHECHUMN.

3apsA0BOE€  COCTOSIHME  CUCTEMBI  MOJYNPOBOJHUK-IUIIEKTPUK;  (PaKTOpHI,
BIMAIOIIME HA BEIMYMHY U 3HAaK 3apaga B cucreMe. CBfA3b MapaMeTpoB
MOJTYTIPOBOAHUKOBBIX TIprOOpoB U MC ¢ 3apsa0BbIM COCTOSITHUEM CHUCTEMbI KPEMHHI-
OKHCEI.

3.5. luddysus B momynpoBoguukax. duznyeckue oCHOBHI mporecca Auddysun.
OcHOBHBIE ypaBHEHHUS. ['paHWYHBIE YCIOBHS M pacueTHble (OpMybl Ui Haubojee
BaXHBIX ciydaeB auddysun. Mertoasl mnpoBeneHUs AUPPY3HOHHBIX MPOLIECCOB.
CrtpykTypHble cxembl au(Py3noHHbIX nedeil. OcobeHHocTn nuddy3un B coeTuHEHUs
A®B®.

3.6. DNEeKTpOHHO-MOHHAs TEXHOJOTHA. MeToabl MOJydYeHUs 3JIEKTPOHHBIX U
MOHHBIX NyuykoB. MoHHOE nerupoBanue. Mmmmanranus noHoB. [lnazmoxuMmuueckue u
HMOHHO-TUTa3MEHHBIE METOJIbl 00pabOTKM MOJYNPOBOJHUKOBBIX, JMAIEKTPUUYECKUX MU
METAJUTMYECKUX cloeB. JledheKTbl, BHOCHMBIE 3JIEKTPOHHO-MOHHOW 00paboTKOHM, HX
ycrpaHeHne. KOHCTpyKTHBHBIE CXeMbl MOHHBIX HMIUIAHTEPOB W 00OPYAOBaHUS IS
3JIEKTPOHHO-NOHHON ¥ HOHHO-XUMHUYECKOH 00pabOTKH.



3.7. Merammmzanus. [lomydyeHne TOHKHMX IJICHOK TEPMHUYECKUM HCIIAPEHUEM
B BakyyMme. VOHHO-IJIa3MEHHOE paclbUIEHHE. XUMUYECKOE OCaXJICHHE U3 Ta30BOM
¢a3pl. O6opynOBaHKE AJIA MOJIYYEHHUs TOHKUX IUIEHOK. MarepHasnbl TOHKOIUIEHOYHOM
TEXHOJIOTUH.

3.8.  Jlurorpadpus. dortomurorpadus. OCHOBHbIE THUMIBI OOOPYIOBAHHS IS
¢otonutorpaduu. [Ipoexknmonnass goronurorpadus, 3NEKTPOHHOIyYEBas JUTOTrpadus
U pentrenonurorpadus. dotomabnonsl U UX U3rotoBieHue. JlepekTsl MUKpOCXeM,
CBsI3aHHbIE C (OTONUTOrPAPUUECKHUMHU MIPOLIECCAMH.

3.9.  CrTpyKTypsl 3JIEMEHTOB MONXYIPOBOTHUKOBEIX MC. Mertoapl wu30sIuAH
37eMEHTOB. TEXHOJOTHS CTPYKTYp «KpeMHHUU Ha u3ojsaTtope». CTpyKTypa U CBOHCTBa
snemenToB UC.

3.10. CoOopka TOTYIPOBOJAHHUKOBEIX MPHUOOPOB M HWHTETPATHHBIX MHKPOCXEM.
Kopnyca mnoaynpoBOIHHUKOBBIX NPHUOOPOB M HHTErpajbHBIX MHKpOCXeM. MeToibl
repmeTu3alui. beckoprycHble npubopsl. Meronsl 0TBOJa Tella B MOIIHBIX
MOJIYIIPOBOAHUKOBBIX TPHOOPAX.

4, MopenupoBanue, HCILITAHUS, HA/IEXKHOCTH MPUOOPOB TBEPAOTEIbHOM
3JIEKTPOHUKH, PAIH03TEKTPOHUKH U U3/1eTHIi MUKPO- U HAHOJJIEKTPOHUKH

4.1. MopenupoBaHie Kak OCHOBA MPOEKTUPOBAaHUS MPUOOPOB TBEPIOTEIBHOIM,
MUKpO- U HAHO- 3JIEKTPOHUKH. METOIUKHU NOCTPOECHU PU3NUYECKUX U MATEMATUYECKUX
Mozenen. [[Byx- m TpexmepHoe MozaenupoBaHue. lIpumepsl monenell TpaH3HCTOPOB,
JIEMEHTOB  MHUKPOCXEM. CucreMbl MOJENMPOBAaHUS U ABTOMATU3HUPOBAHHOIO
MPOEKTUPOBaHUs (00IIee MpeACTaBlICHUE).

4.2. VcnibiTanue u3Jenuil Ha YCTOMYMBOCTH K BO3JICHCTBHUIO BHEITHUX (PAKTOPOB:
MEXaHUYECKHUX, KIMMaTHYSCKHX, pauaIiuOHHBIX, Buasr HCIIBITAHHI
MPUEMOCIATOYHbIE, TepUOAuYeCKre, KBanmuduKaruoHHble. OCOOCHHOCTH ITOBEICHHS
MOJTYTIPOBOTHUKOBBIX MMPUOOPOB M MUKPOCXEM MPH PA3IUUYHBIX BUAAX PATUAIMOHHBIX U
KOCMHYECKUX BO3JIEHCTBHUI. METO/IbI MOBBIIICHUS PaIMAlIMIOHHON CTOMKOCTH MTPUOOPOB.

4.3. OcHOBHbBIC TIOJIOKCHHS, TOHSATUS W ONPEICICHUS COBPEMEHHON TEOpUU
HaJIe)KHOCTH. CTAaTUCTUYECKUE METOAbl OIEHKM M MPOTHO3MPOBAHUS IOKAa3aTesei
HAJIC)KHOCTH W JIOJTOBEYHOCTU. DPU3MKA TMPUYMH OTKA30B MOJYINPOBOJHUKOBBIX
npubopoB u Mmmkpocxem. Karactpodpuueckune (BHe3amHble) H JeTpaallMOHHBIC
(mocreneHHbie) OTKa3bl. MeTOAbl BBISBICHUS MOTEHIUAIBHO HEHAJISKHBIX TPUOOPOB U
MHKPOCXEM. Y CKOPEHHBIE UCTIBITAHUS U UMUTAITMOHHBIE METO/IbI UCIIBITAHUH.

S. PaanodneKTpoHHbIEe KOMIIOHEHTBI

5.1. ®usuueckue SBICHUSA, OINPEACISIONINE DIECKTPOINPOBOJIHOCTh TOJCTO-
IJICHOYHBIX PE3UCTUBHBIX MATEPUATIOB.

5.2. TonCTOMIEHOYHBIE PE3UCTOPHI.

5.3. OCHOBHBIE THITBI TOCTOSTHHBIX U TIEPEMEHHBIX PE3UCTOPOB.

5.4, duznueckue SIBIICHUS, ONpeAEIAIONINE €MKOCTHBIE CBOICTBa
KOHIEHCATOPOB.



5.5. Tumsl, IapaMeTphl U KOHCTPYKLMH KOHJIEHCATOPOB IOCTOSIHHOM
Y IIEPEMEHHON €EMKOCTH.

5.6. ®dusnueckre OCHOBBI pabOThl JMHHUI 3aJepKEK Ha TMOBEPXHOCTHBIX
aKyCTHYECKHX BOJIHAX.

5.7. IlonynpoBOJHUKOBBIE TEPMO- U (POTOTPAH3UCTOPHI, TO3UCTOPHI, BAPUCTOPHI,
6omomeTpsl (00111ee MPECTABICHUE)

6. ®uznueckue 3pPeKThHl B MATOPa3MEPHBIX TBEPAOTEIbHBIX CTPYKTYpaXx,
crnenuduyeckue NpuOOPHI HAHOIJIEKTPOHUKHN U METO/IbI UX U3TOTOBJIEHMS,
OCHOBHbIE MPUHLMIIBI CO3/1aHNUSI MPUOOPOB HA KBAHTOBBIX I(pdeKTax

6.1. Pa3mepHOoe KBaHTOBaHME B TIe€TEPOCTPYKTypax. IIpumepbl CTpyKTyp ¢
pa3MEepHO-KBAaHTOBAHHBIM JHEPTeTUYECKUM CIEKTPOM: KBAHTOBBIE SIMbl, KBAaHTOBBIE
HUTU U KBAHTOBblE TOUKH. CBepxpemieTkd. TyHHEIMpOBaHWE HA OJAMHOYHOM Oapbepe.
JIByxOapbepHasi CTpyKTypa. Pe30oHaHCHO-TYHHENbHBIE IUOA W TpaH3UCTOp. DPdexT
Jlxo3edcona.

6.2. TpaHcnopTHble SBIEHHUS B MAaJOPAa3MEPHBIX  ITOJYINPOBOAHUKOBBIX
CTpyKTypax. MonaynmupoBaHHOe JerupoBaHue. llojeBpie TPaH3UCTOPBHI C BBICOKOM
MOABMKHOCTHIO 3J71eKTpoHOB (HEMT). I'eTeponiepexoqHbIil OUMOISPHBIN TPAH3UCTOP.

6.3. KBanToBsiii ekt Xoma. DHEpreTHYECKuid CEeKTp HOCUTENeH 3apsiia B
MarHuTHOM Tmone. KBaHTOBaHME  XOJUIOBCKOTO  CONPOTHBIICHUS  JBYMEPHOTO
AJIEKTPOHHOTO ra3a B MarHUTHOM 1osie. {poOHbii KBaHTOBBIN ekt Xoa.

6.4. OpHosnekTponuka. KBaHTOBaHME KYJIOHOBCKOW SHEPrHMHM B ME30CKOIHYEC-
KHX cucTeMax. SIBieHHe KyJIOHOBCKOW OJOKabl MPU TYHHEIUPOBAHUU YEPE3 MEePEXO/Ibl
C MaJo eMKOCThI0. OJTHORIEKTPOHHBIE TPAH3UCTOPHI U CXEMBI HA UX OCHOBE.

6.5. IlpencraBienust o0 IEMEHTHON 0a3e KBAaHTOBBIX KOMIBIOTEpaX — KyOWTaxX.
CpoiicTBa KyOuTa. YTIpaBlIeHHUE SBONIOIUEH KyOuTa. DJIeMEHTapHBIE OJJTHO-KYOUTOBBIC
JIBYX-KyOUTOBBIE OIEpallii KaK OCHOBAa KBAHTOBBIX BBIUUCICHMA. [IpencraBieHue o
MIPUHIIMIIAX KBAHTOBOMW CBS3M HA OAMHOYHBIX ()OTOHAX.
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