MHWHOBPHAYKU POCCUA

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICILIET0 00pa30BaHuUs

«CAPATOBCKHU HAIIMOHAJIbHBIA UCCJIETOBATEJIbCKHI
IT'OCYJAPCTBEHHBIA YHUBEPCUTET UMEHMU H.I'. YEPHBIIIEBCKOI'O»
(CTY)

IIporpamma

BCTYIHTEILHOT0 HCNIBITAHUS B MATMCTPATYPY HA HANPaBJIeHHE
noaroroBku 11.04.04 «JjieKTPOHMKA M HAHOIJIEKTPOHUKA»

Caparos - 2019



IosicHuTeNLHAA 3aNNCKA

BerynurensHOE UCHIBITAHKE HAIIPABICHO HA BBIABJICHUE CTCIICHW T'OTOBHOCTH
aOMTYPUCHTOB K OCBOCHHMIO MAarucTepckux mporpaMm «llomympoBogHHUKOBAS
JJICKTPOHHKA W MOJICKYJIIPHBIC HAHOTEXHOJIOTHH», «JlMarHOCTHKA HaHO- W
OMOMEIUITMHCKUX cUCcTeM» HampasiaeHus noarotoBku 11.04.04 «DnekTpoHHMKa |
HAHOXJICKTPOHUKA», peanu3yeMoil Ha (GaKyJabTeTe HAHO- W OHMOMEIUIIMHCKUX
TEXHOJIOTHA. B X0/I€ BCTYNMHTENBHOTO WCHBITAHUS OIICHUBAIOTCA OO0OOIIEHHBIC
3HAHWS W YMEHUS 10 JUCITUIUITMHAM YKa3aHHOTO HAIPABIICHUS, BBISBIIACTCS CTEICHb
c(hOPMHUPOBAHHOCTH  KOMITCTCHIIUMA, 3HAYUMBIX JJI  YCHEIIHOTO  OCBOCHUS
COOTBETCTBYIOIIUX MaruCTEPCKUX MPOTPamMM.

BerymurensHoe HCIIBITAHUE MIPOBOTUTCS B dbopme YCTHOTO
MEXIUCIUIUIMHAPHOTO 3K3aMeHa 110 JUCHUILIMHAM HampaBieHUs «DJEKTPOHUKA U
HAHOAJICKTPOHUKAY.

Conep:kanue mporpamMMbl

Pasnes 1. Kpucramnorpadus u kpuctaodusuka.

1. JJIeMeHTbl  CHMMMETPHM  KPUCTAJUIMYECKUX  MHOTOTPAaHHUKOB.
Toueunble rpynnbel cummeTpun. CUMBOJIBI y3710B (TOYEK), pAAOB (HampaBiIeHUI) U
rpaHei (TI0CKOCTEN) B KpUCTAIUNIMYECKOM MHOTrorpanHuke. Muaekcesl Muiepa st
IJIOCKOCTH.

2. CrpykTypa KpHUCTaUIOB M KPHUCTAJUIMYECKAas pELIETKA. THMbl sS4eek
bpaB3. DnemMeHThl CMMMETpUM KPHUCTAJUIMYECKHUX CTPYKTyp. lIpocTpaHCTBEHHBIE
rpynnsl cumMmeTpud. OOpaTHasi pelieTka, e€ 3HadeHue s KpucTtajuiorpadguu u
(U3UKK TBEPAOTO TENA.

3. Pdu3nyecKue CBOMCTBA KPHUCTANLIOB W HUX cuMMeTpusa. OCHOBHOMN
3aK0H Kpuctauobusuku (mpuaiun Heitmana). [IpuHmmn cyneprno3uiuu CUMMETPHi
(mpunimun  Kropu). Ilpsimoit u  oOparHblii  mHpodsiekTpudeckue dPGeKTol B
kpuctauiax. [Ipsamoit 1 00paTHBIN Mbe303JeKTpUYeCKUid 3P(HEKThl B KpUCTAIIAX, UX
UCTIONTb30BaHue. JIMHEWHBIH M KBaJpaTUYHBINA JJIEKTpoonTH4YecKrue AP EKThI, UX
HCIIOJIb30BaHUE.

4. /uppakuuss PeHTreHOBCKUX Jy4Yed B KpHCTA/LIe. YpaBHEHUE
Bynedpa - bperra. VYcnosus Jlayry nmna  audpaxuuu. OCHOBHBIE  METOJIbI
PEHTIE€HOCTPYKTYPHOT'O aHAJIN3a CTPYKTYPbI KPUCTAIIIOB.

Paznen 2. ®usuka KOHACHCUPOBAHHOTO COCTOSHUS: DJIEKTPOHHBIE CBOWMCTBA
kpuctaimoB. dusznka nmonynpoBogHUKoB. KBaHToBas teopus tBEpaoro rtena. duznka
KBAaHTOBO-Pa3MEPHBIX CTPYKTYP.

5. OcCHOBBI KBAHTOBOM TeopuM TBepAOro rteiaa. I[locraHoBka 3amauu.
Anuabatndeckoe npubmmxkeHue. CpeneHue 3aJaud K OAHOIJIEKTPOHHOU (METoA
Xaptpu-®oka). Bonnosas ¢pyukius (ynkuus bioxa) nns snekTpoHa B KpUCTaILe.
Pemenne 3anaum 0 CIIEKTpe dHEPrUM JIEKTPOHA B KpucTasuie. Y paBHeHue Kponura-
[Tennu. [lonstue o 30Hax bpumosna. [lonstue a3 pexTuBHON MacChl HOCUTENEH.



6. CratucTtuka JJIeKTPOHOB MW [JIBIPOK B  MOJYNPOBOJHHKAX.
Pacnpenenenne ®depmu. Ypouu @Depmu. dazoBbiii 00beM. UHCIO COCTOSHUM.
PaBHOBecHast KOHUEHTpauus HOCUTEIEH B HEBBIPOKIAECHHOM IOJYIPOBOIHUKE.
YpoBenb @PepmMu 11 HEBBIPOKIAECHHOTO Ciydas. TemreparypHas 3aBHCUMOCTH
NoJIOKeHUs! YpoBHSI DepMu B COOCTBEHHOM U MTPUMECHBIX MOJIYIPOBOJHUKAX.

7. Kosebanuss kpucrananueckoid pemerku. Komebanus o1HOATOMHOMN
JUHEWHOM 1ermouyku. 3akoH jaucrnepcun. KosjeGaHus JBYXaTOMHOW JIMHEHHOMN
IETIOYKH. AKYyCTHYECKHE H omnTHdeckue kosieOanusa. I[lorstue o QoHOHAX.
Cratuctuka (OHOHOB.

8. Kunernueckoe ypaBHeHue BoJibiMaHa M paccesiHHE JJICEKTPOHOB.
Kunernueckoe ypaBHenne bompnmana. HMuaterpam  cronkHoBeHmil.  Bpewms
penaKkcanuu.

9. JIEKTPONPOBOIHOCTH MOJYNPOBOJAHUKOB. J[pelidoBast moaBHKHOCTh
U €€ TeMIlepaTypHas 3aBUCUMOCTb IIPU PA3JIUYHBIX MEXaHU3Max pPacCesHMUs.
TemneparypHass 3aBUCUMOCTb  3JIEKTPOIPOBOJHOCTH. JIEKTPOIPOBOJHOCTH B
CWIBHBIX IOJISIX. 3aBUCHMOCTBH IOABMIKHOCTH OT IOJISl. MeXaHM3Mbl YBEJIWYEHUS
KOHIICHTPALMX HOCUTEJIEH B CUIIBHBIX IOJISAX.

10. Tl'aapBaHOMArHMTHBbIE U TePMOMATHUTHBIE SIBJICHU S B
noJjynpoBoguukax. ddpdexr Xomna. TemnepaTypHas 3aBUCUMOCTb K03 dUiMeHTa
Xomna. I3MeHenue COpOTUBIICHU B MATHUTHOM I10JIE.

11. T'eHepauus ¥ peKOMOMHAIMS HEPABHOBECHBIX HOCHTEJIEd TOKAa B
nojaynposoguukax.  CrnocoObl  reHepalii  HEPAaBHOBECHBIX  HOCHUTENEH.
KBazuypoBuu ®epmu. PekoMOuHalysg HEpaBHOBECHBIX HOcuTeneil. Bpems xuszHu.
YpaBHEHUE HENTPEPHIBHOCTHU.

12. Onruyeckue CBOMCTBA MOJYNPOBOAHUKOB. CIEKTPBI OTPAKEHUS WU
noryomenus. CoOctBeHHOe mornomieHue. IIpsiMple W HempsMble TMEPEXOJbl.
3aBuCUMOCTh KO3 (dUIIMEHTAa TOTJIONICHUSI OT JSHEpruu (POTOHOB BONM3U Kpas
COOCTBEHHOTO TOTJIOMICHHUS. DKCUTOHBI W 3KCUTOHHOE noriouieHue. [IpumecHoe
nornomienue. [lornomnenre cBOOOHBIMU HOCUTEISIMU 3apsiJia.

13. DoTO0dJIEeKTPpHYECKHE AIBJICHUSA B MO0JIYIIPOBOJAHUKAX.
@DOoTONMPOBOMMOCTS TIpH  JIMHEHHONW pexomOuHanuu. Juddysus wu apeid
HepaBHOBecHbIX Hocutened. lnmmaa nuddysuu. CootHomenue JiHmTelHa. DOTO
DJIC. Dddext JIrmbepa.

14. KoHTakTHBIC SIBJECHHSI B MNOJYNPOBOAHMKAX. KOHTakT Meraymna ¢
NOJIYIIPOBOAHUKOM.  ODHEPreTHYeCKas JauarpaMMa KOHTakTa. PacnpeneneHue
NOTeHIMaIa. YcCIoBUE O0Opa3oBaHUsl 3allOpHBIX M AHTU3ANOpPHBIX CJIOEB Ha
KOHTaKTax. P—N-mepexona B NoynpoBOAHUKAX. TeOopHs BEIIPSAMIICHHUS.

15. KBaHTOBBIE COCTOSIHMSI B CHCTEMAaX IMOHHWKEHHOM Pa3MEpPHOCTH.
Pacnipenenenrie IOTHOCTH COCTOSIHMM B IBYMEPHBIX CHUCTeMaX (KBAHTOBBIX SIMax).
[Tomoxenne ypoBHsa depmu B AByMEpHBIX cHUcCTEMax. PacmpeneneHue NIOTHOCTH
COCTOSIHUA B OJHOMEpHBIX cHcTeMax (KBAaHTOBBIX MpPOBOJIOKax). PacmpeneneHue
IUDIOTHOCTA  COCTOSIHUM B HYJBMEPHBIX CHCTEMaxX (KBAHTOBBIX  TOYKAaX).
DHEpPreTUYeCcKUil CIEKTP MEJIKUX INPUMECHBIX COCTOSIHMI B CUCTEMaxX NOHMKEHHOU
pPa3MEpPHOCTH. DHEPreTUYECKUM CIEeKTp SKCUTOHOB Banbe-MoTTa B KBaHTOBO-
pPa3sMEPHBIX MOIYNPOBOJIHUKOBBIX KPUCTAIIIAX.



Pa3zpnes 3. ®usnueckre OCHOBBI TBEPIOTEIBHOM ANEKTPOHUKH. TBEpAOTEIbHAS
AIEKTPOHUKA.

16. Bapukan. IIpunuun neiictBus Bapukana. OCHOBHBIE HapaMeTpbl U
xapakTtepucTuku. [lapameTprueckoe yCUIEHUE CUTHAA.

17.  CradmwumtpoH. I[IpoGoit p-n-nepexoga. OCHOBHBIE MapaMeTpbl U
XapaKTEPUCTHKU CTAOMINTPOHOB. [IpuMepsl MpuMeHeHus.

18.  OnTo3JIeKTPOHHBbIC IMOJYINPOBOAHUKOBBLIE NpuOOpbl. BosneicTtBue
cBeTa Ha p-n-nepexon. @oToanoIbl, NOIYIIPOBOAHUKOBBIE CBETOAUOBI U JIA3EPHI.

19. TyHHeabHbIH auoA. I[IpuHOMO AEHCTBHS TYHHEIBHOIO JMOJA.
[Iprmepbl TpUMEHEHMUS.

20.  JlapuHHo-mpoJieTHblii guon (JIIIJ). Ilpunumn pabGoter JIII B
IMPATT u TRAPATT pexumax.

21.  Jlmom Tamna. Dddexr 'anna. Mopenbp Pumnu-¥Yotkunca-Xuncyma.
Pexumbl paboTsl renepaTopoB ['aHHa.

22. bunoasipubie Tpansuctopsl (bT). CTpykTypa U OCHOBHBIE PEKUMBI
paboTel. DHeprermueckas 30HHas auarpamMma. JlpeddoBbIi  TpaH3UCTOP.
Cratuueckue xapakrepuctuku bT. ®dusumka paboThl TpaH3UCTOpa Ha MajoM
IEPEMEHHOM CHUTHaje. DKBUBajeHTHas cxema bT.

23.  /Iunucropbl uW THpPUCTOPBI. CTpyKTypa W TPUHUUII JECUCTBUSA
nuHucropa. [Tapamerpet u BAX

nuHucTopa. [IpuHnun nercTBus TupucTopa. XapakTEpUCTUKU U TTapaMETphI.
YcnoBus nepexntoueHus. [lpumenenne.

24.  Ioaesbie Tpansucropsl (IIT). IIT ¢ ynpaBnsronmm p-n-nepexoaom,
6aprepom IlloTTKH, M30JMPOBAHHBIM 3aTBOpOM. IIpuHiun nerictBus. CtaTudyeckue
xapakrtepuctuku IIT. OxBuBasnientHass cxema IIT. IloneBbie TpaH3UCTOPHI CO
CTPYKTYpOW METaI-ANAJICKTPUK-TIOTYIPOBOJHUK B KadecTBe 3arBopa (MUII
TPaH3UCTOPHI).

Pa3znes 4. Martepuanbl 3JIEKTPOHHOM TEXHUKHU.

25. IlaccuBHble  audJIeKTpUKH. llonsgpuszanmss  OUPIEKTPUKOB B
IIOCTOSIHHOM M NMEPEMEHHOM JJIEKTPUYECKOM I10JI€. TaHreHC yrila TUAJIEKTPUYECKUX
notepb. KomrmuiekcHas auanekTpuueckas npoHuIaeMoctb. [lmarpamma Koyna-
Koymna.

26. AKTHBHBbIC AMIJIEKTPUKH. CerHeTosJIeKTpUIECTBO.
DEHOMEHOJIOTHYECKAsE TEOpUsl CETHETO- JyeKTpuyecTBa. Da3zoBble NEPEXOJIbI
NEPBOro U BTOPOro poja. TemmepaTypHble 3aBUCUMOCTH BHYTpPEHHEH AedopMalinu,
TEMJIOEMKOCTH W JUAJIEKTPUYECKON BOCIPUUMYUBOCTH KpHUCTalla BOJU3U TOUYKH
¢dazoBoro nepexoaa. MUKpOCKOIIMUECKasi TEOPUSI CETHETORIEKTPUUYECTBA (TMHAMHKA
KpUCTAJUIMYECKOW pemeTkn). Kuakue KpucTauibl. TUIBI KUAKAX KPHUCTAIIIOB.
Tepmoxpomnslit 3pdext. Dnekrpoontuueckue 3pdextsl. [loneBoit "TBUCT"- 3 DeKT.

27. MarHuTHble CBOMCTBA TBepAbIX TeJ. /lnamarHeTukd, mapaMarHeTHKH,
deppomarneTuky, aHTUdeppoMarHeTuku, GeppuMarHeTuku. DeppoMarHUTHOE



cocrosinue. OcobeHHocTu eppumMarHeTukoB. [Ipuposa MarHuTHOTO ymopsiA0YEHHUS.
CriuHOBBIE BOJIHBI. DJIEKTPOHHBIN MapaMarHUTHBIA PE30HAHC.

Pa3nen S. KBanToBasi u ontuueckas 3JIEKTPOHUKA.

28.  Ilorsomenne cBera B MOJYNPOBOAHHKAX, OCHOBHbIE MeXaHU3MbI
MOTJIOIIEHHUS.

29. Buabl reHepanuM cBeTa B TBepAbIX Tejgax. CIIOHTAaHHOE W3IIYy4YEHUE.
®DoTO -, NEKTPO- U Ka- TOJAOTIOMHUHECHEHUHUs. MHXEKIIMOHHAs JTIOMUHECICHIIUS.
[TonynpoBOIHUKOBEIE CBETOIUOIBI.

30. CTuMyJHPOBAaHHOE W3JIy4YeHHE B MNOJYNPOBOAHUKAX. CHUCTEMBI C
WHBEPCHOW HACEICHHOCTHIO. [101ynpOBOAHUKOBEIE JIa3€EPHI.

Pa3znes 6. MeTob! Hcciie10BaHUSI MATEPUATIOB U CTPYKTYP JJIEKTPOHUKH U
HAHORJIEKTPOHUKH.

31.  OcCHOBHBIE METOABI ONpe/iesIeHUs] IAPAMETPOB 30HHOH CTPYKTYPbI B
MOJIyIIPOBOAHNKOBBIX MaTepHaJiax.

32. /Iucmepcuss mpoBoAsilieil cpeabl M 0ECKOHTAKTHbIE METO/bI
omnpeeIeHUsI CBOICTB MOJIyIIPOBOAHNKOBBIX MATEPHAJIOB M CTPYKTYP.

33. /Iucmepcusi mpoBoasimieil cpeAbl B MAarHUTHOM II0Jie M MeETOIbI
omnpejieieHUs CBOWCTB MATEPUAJIOB U CTPYKTYP HA OCHOBE IUKJIOTPOHHOIO H
MATHUTOIJIA3MEHHOT 0 pe30HaHCcoB U 3P Pexra Papaaes.

34. CkaHuUpYOIIas TYHHEJbHAasi © ATOMHO-CHJI0BAasi MUKPOCKOIHUSI.

[TpuHIMIIBI, BO3MOKHOCTH, OTPaHUYCHUS

Paspgesn 7. DOU3MKO-XMMHYECKHME OCHOBBI TEXHOJIOTMM DJIEKTPOHUKH U
HAHOXJIEKTPOHUKH.

35. TepmoamHamMHMKa INOBEpPXHOCTH, IIPOLIECCHI HAa IIOBEPXHOCTH M B
IPUIIOBEPXHOCTHBIX CJIOAX; aAcopOLus U AecopOLus; MOBEPXHOCTHAs SHEPTUs U €€
aHu3oTponus. AJCOpOIMs Ha TpaHMIEe XUAKUN pacTtBop-ra3. IloBepxHOCTHO-
aKTUBHbIC BellecTBa. AJCOpPOIMS Ha TpaHUIE TBEPAOE TENO - KHUAKHH pacTBOp
Anre3us u cMaunBanue. CBoWCTBa HAHOCTPYKTYPUPOBAHHBIX TOBEPXHOCTEMN

Pasgesn 8. @usnueckne OCHOBbI TEXHOJIOTMHM MAaTEpPUalIOB U  CTPYKTYpP
AIEKTPOHUKH.

36. OCHOBHBIE HpoOUECCHI B IeTEPOreHHbIX XHMHUKO-TEXHOJOTHYEeCKUX
CHCTEMAaX, Macco- U TEIUIONEpPeadya B HEMOABUKHOM Cpee, KOHBEKTUBHBIN Macco-
U TEIJIOOOMEH; SIBJICHUS Ha TpaHuILe pa3zena ¢as.

37. Ilpoumecchl pa3iejieHUsi W OYHCTKH BemlecTB (COpPOLIMOHHEIE,
KHUJIKOCTHOM 3KCTPAKIIMU, KPUCTAIUTM3ALMOHHbBIE, TIEPETOHKH Yepe3 ra3oBylo ¢asy).
Mertoapb! yaneHus BEIECTBA C MOBEPXHOCTH

(MexaHu4ecKue, XUMHUUECKHE, FIEKTPOXUMUYECKUE, PU3UIECKHE).

38. IIpouecc KpHMCTAJJIM3alluH. TepmoauHaMuyeckue YCJI0BUS
TOMOTEHHOTO U TeTepOreHHOro 3apojbllieo0pa3oBaHus. MexaHU3MBl pocTa



KpUCTAJUIOB U IVIEHOK. MeTo/bl BbIpAIllMBaHUSI KPUCTAIIJIIOB U MIOJYYEHHS TUIEHOK (U3
YKUJIKOM, MapoBOM 1 TBepI0H (a3).

39. IIpoumeccsi u MeTOAbl OKHCIEHUA, AUPY3UU, JETUPOBAHMUS,
TEPMUYECKOTO W KOPIYCKYJISIPHO- JIy4€BOIO OTXKura. MeToasl jautorpadum.
NHTerpanus npoueccoB MUKPO- U HAHOTEXHOJIOTUU.

Pa3nen 9. MUKposIeKTpOHUKA U HAHORJIEKTPOHUKA

40.  Mukpodaexkrponuka. IlpenenbHble 3aJauyd  MHUKPOIJIEKTPOHUKH.
OcHoBHbIE clTydaiiHbIe (DAKTOPHI U X BIUSHUE HA Pa3Mephl 2JIEMEHTOB.

41.  llpepeibHble 3aJa4d MHKPO3JeKTPOHMKH. OCHOBHBIE PETYIISPHBIE
(dakTopbl. MUHUMaNTBHBIE 3HEPronoTpedIeHNEe U BpeMs nepekaroueHust. CKeUTuHT.
OyHKIMOHAIBHOE OBICTpOICHiCTHE U ITpou3BOAUTEIBHOCTE UMC.

42.  WHTerpajbHble MHKpOCXeMbl. bumnossipHbie  TpaH3UCTOPHl B
MOJIYITPOBOJHUKOBBIX MHTErPATTbHBIX MHUKpPOCXEMaXx. KoHCTpyKTHBHO-
TEXHOJIOTUYECKUE HAIPABIICHHUSI HWCKIIOYEHUS W CHUKEHUS BJIUSHHUS OCHOBHBIX
[apa3uTHBIX YJIEMEHTOB.

43.  Hurterpasbnbie Mukpocxembl. MJ/III-Tpansuctoppr B  HMMC.
OcCHOBHBIE CBSI3U NAPaMETPOB TPAH3UCTOPOB C (PU3NYECKUMHU CBOWCTBAMU CTPYKTYP
B HWMC. OcHoBuple ob0nactu npumeHeHus B HMMC. KoHcTpyKTHBHO-
TEXHOJIOTUYECKHUE HAIIPABIICHUS Pa3BUTHSI.

44.  Hanosnektponuka. MeTonpl (GOpMUPOBAHHS KBAaHTOBO-Pa3MEPHBIX
CcTpyKTyp. DOpMHUpPOBAHHE KBAaHTOBO-PAa3MEPHBIX CTPYKTYpP «TPATIULIMOHHBIMI)
MeToAaMHu  (MOJIEKYJISIpHO-Ty4YeBasg  OSMHUTAKCUS, HOHHO-IYyY€BOE  TpaBJICHHUE,
AJNIEKTPOHHO-JTy4YeBasi U PEHTT€HOBCKas JIUTOrpadusi).

45, Hanossekrponuka. CrioHTaHHOE YIIOPSIA0YEHUE TTOJTYTPOBOIHUKOBBIX
HaHOCTPYKTYp. KOHILEHTpalmoHHbIE YIpYyrue JAOMEHbl B TBEPIBIX pacTBOpax
MOJynpoBOAHUKOB. [lepuoanuecku aceTupoBaHHbIE MTOBEPXHOCTHU. [loBEpXHOCTHBIE
CTPYKTYPBI IJIOCKUX YIIPYTHUX JTOMEHOB.

46. HaHod/1eKTpOHUKA.  YNOpSAOYEHHBIE  MAacCHUBbl  TPEXMEPHBIX
KOI€pPEHTHO HANPSKEHHBIX OCTPOBKOB. MacCUBBI  BEPTHKAJIbHO CBA3aHHBIX
KBAaHTOBBIX TOUEK.

Pazgen 10. 30HIOBBIE METOABI JHArHOCTUKU  CTPYKTYp  MHUKpO-U
HaHODJIEKTPOHUKHU

47.  DJIEKTPOHHO-30HJA0BasI MHUKPOCKOIHUS. [IpocBeunBaromas
AJNIEKTPOHHAsI MUKpOCKONHUs. PacTpoBas (CKaHUPYIOIIAst) 3JEKTPOHHAS MUKPOCKOIIHS:
B PEXKUME OTPAKEHHBIX DJIEKTPOHOB, B PEXMME BTOPHUYHBIX SJIEKTPOHOB. Oxe-
ANEKTPOHHAs CIEKTPOCKOIIHS

48.  IIpuHounbl padoTbl CKAHUPYOUIUX 30HIAOBBIX MHMKPOCKOIIOB.
CkaHupyromme 3JIeMEHThl (CKaHepbl) 30HJOBBIX MHUKpOCKOMNOB. HennHeHHOCTSD,
KPHII, THCTEPE3UC NTbE30KEPAMUKH.

49.  IIpuHIMNBI CKaAHUPYIOLIEH TYHHEJIbLHOM MHKPOCKOIIUMH.
TyHHENbHBIA TOK. 30HIBI JJI TYHHEJIBHBIX MHKPOCKONOB. M3MepeHue J0KalnbHOU
pabotel Bbixoma. W3mepenne BAX TyHHETBHOTO KOHTaKTa. TyHHEIBHAA
CIIEKTPOCKOIIHS.



50. IIpuHOMOBI  CKAHUPYIOLIEH  ATOMHO-CHJIOBOM  MHUKPOCKOIIMH.
30HJOBBIE JATYMKM aTOMHO-CHUJIOBBIX MHKPOCKOIIOB. KOHTakTHas aTroMHO-CHIIOBas
MHUKPOCKOIUS. 3aBUCHUMOCTb CHJIBI OT PACCTOSHUS MEXAY 30HIOBBIM JaTYMKOM M
oOpasunom.  KonebaTenbHble ~ METOAMKM ~ aTOMHO-CHMJIOBOM  MMKPOCKOIIHMH.
BoeiHyXJieHHbIE KOJIEOAHUSI KaHTHIIEBEPOB. DBECKOHTAKTHBIM peXUM KoJeOaHUIt
KaHTUJIEBEPOB. «I10JTyKOHTaKTHBINY PEXUM KOIeOaHUN KaHTHIIEBEPOB.
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