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IosicHuTeNLHAA 3aNIUCKA

BerynurensHOE UCHIBITAHKE HAIIPABICHO HA BBIABJICHUE CTCIICHW T'OTOBHOCTH
aOMTYPUCHTOB K OCBOCHHMIO MAarMcTepckux mporpamMm «llomympoBogHHUKOBAS
JJICKTPOHHKA W MOJICKYJIIPHBIC HAHOTEXHOJIOTHH», «JlMarHOCTHKA HaHO- W
OMOMEIUITMHCKUX cHUCcTeM» HampapiaeHus noarotoBku 11.04.04 «DnekTpoHHMKa |
HAaHODJIEKTPOHUKA», peanu3yeMoil Ha (aKynbTeTe HAHO- U OMOMEIUIIMHCKUX
TEXHOJIOTHA. B X0/I€ BCTYNMHTENBHOTO WCHBITAHUS OIICHUBAIOTCA OO0OOIIEHHBIC
3HAHWS W YMEHUS 10 JUCITUIUITMHAM YKa3aHHOTO HAIPABIICHUS, BBISBIIACTCS CTEICHb
c(hOPMHUPOBAHHOCTH  KOMITCTCHIINN, 3HAYUMBIX JJII  YCHEIIHOTO  OCBOCHUS
COOTBETCTBYIOIIUX MaruCTEPCKUX MPOTPamMM.

BerymurensHoe HCIBITaHUE IIPOBOTUTCS B dbopme YCTHOTO
MEXIUCIUIUIMHAPHOTO 3K3aMeHa 110 JUCHUILIMHAM HampaBieHUs «DJEKTPOHUKA U
HAHOAJICKTPOHUKAY.

Conep:kanue mporpamMMbl

Pa3nen 1. Kpucramiorpadus u kpuctamiopusuka.

1. JJIeMeHTbl  CMMMETPHM  KPUCTAJUIMYECKMX  MHOTOTPaHHUKOB.
Toueunsie rpymmel cumMmeTpun. CUMBOJIBI Y3JI0B (TOYEK), PsiIoB (HAmpaBiIeHUI) U
rpaHei (TI0CKOCTEN) B KpUCTAIUNIMYECKOM MHOTrorpanHuke. Muaekcesl Muiepa st
IJIOCKOCTH.

2. CTpykTypa KpHUCTAJIOB M KpHUCTAJUIMYECKAas pelieTka. Tumbl sueex
bpaB3. DnemMeHThl CMMMETPUM KPHUCTANIMYECKUX CTPYKTyp. IIpocTpaHcTBEHHBIE
rpynnsl cumMmeTpud. OOpaTHasi pelieTka, e€ 3HadeHue s KpucTtajuiorpadguu u
(U3UKK TBEPAOTO TENA.

3. Pdu3nyecKue CBOMCTBA KPHUCTANLIOB W HUX cumMMerpus. OCHOBHOMN
3aKoH Kpuctauobusuku (mpuHiun Heitmana). [IpuHmmn cynepno3unuu CMMMeETpUi
(mpunimun  Kropu). Ilpsimoit u  oOparHblii  mHpodsiekTpudeckue dPGeKTol B
kpuctamiax. [Ipsmoit u oOpaTHBIN Mbe303JeKTpudYecKuid 3P(HEKThl B KpUCTAIIAX, UX
UCTIONTb30BaHue. JIMHEWHBIH M KBaJpaTUYHBIA AJIEKTpOONTHYECKHE AP EKThI, UX
HCIIOJIb30BaHUE.

4. /uppakuuss PeHTreHOBCKUX Jy4Yed B KpHUCTA/LIe. YpaBHEHUE
Bynedpa - bperra. VYcnosus Jlayr? nmna  audpaxuuu. OCHOBHBIE  METOJIBI
PEHTIE€HOCTPYKTYPHOT'O aHAJIN3a CTPYKTYPbI KPUCTAIIIOB.

Paznen 2. ®usnka KOHACHCUPOBAHHOTO COCTOSHUA: DJIEKTPOHHBIE CBOMCTBA
kpuctaimoB. dusznka monynpoBoJHUKoB. KBaHToBas teopus tBEpAOro tena. duznka
KBAaHTOBO-Pa3MEPHBIX CTPYKTYD.

5. OcHOBBI KBaHTOBOIl TeOpHMH TBepAOro Tteja. IloctaHoBKa 3amaym.
Anuabatndeckoe npubmmkenue. CBeleHHe 3afaud K OJHOAIEKTPOHHOU (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 M [JIBIPOK B  MOJYNPOBOJIHHKAX.
Pacnpenenenne ®depmu. Ypouu @Depmu. dazoBbiii 00beM. UHCIO COCTOSHHIA.
PaBHOBecHast KOHUIEHTpauus HOCUTEIEH B HEBBIPOKIAECHHOM IOJYNPOBOIHUKE.
YpoBenb @PepmMu I HEBBIPOKIACHHOrO Cciydas. TemriepaTrypHasi 3aBHCUMOCTb
M0JIOKeHUs YpOoBHSI DPepMu B COOCTBEHHOM U MTPUMECHBIX MOJIYITPOBOJHUKAX.

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

8. Kunernuyeckoe ypaBHenue boJibuMaHa M paccesiHHE JJICEKTPOHOB.
Kunernueckoe ypaBHenne bompnmana. HMaTerpam  cronkHoBeHmil.  Bpews
penaKkcanuu.

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

10. Tl'aapBaHOMArHMTHBbIE U TePMOMATHHUTHBIE SIBJICHUS B
nojynpoBogunkax. ddpdexr Xomna. TemnepaTypHas 3aBUCUMOCTh K03 duireHta
Xosta. I3MeHeHue CONPOTUBIIEHUS B MArHUTHOM I10JIE.

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

12. Onruyeckue CBOMCTBA NMOJYNPOBOAHUKOB. CIEKTPBI OTPAKEHUS WU
noryomenus. CoOctBeHHOe mornomieHue. IIpsiMple W HempsMble TMEPEXOJbl.
3aBuCUMOCTh KO3 (dUIIMEHTAa TOTJIONICHUSI OT JSHEpruu (POTOHOB BONM3U Kpas
COOCTBEHHOTO0 TOTJIOMICHHs. DKCUTOHBI U 3KCUTOHHOE moriouieHue. [IpumecHoe
nornomienue. [lornomenre cBOOOHBIMU HOCUTESIMU 3apsiJia.

13. DoTO0dJIEeKTPpHYECKHE AIBJICHUSA B MO0JIYIIPOBOJAHUKAX.
@DOoTONMPOBOMMOCTS TIpH  JIMHEHHONW pexomOuHanuu. Juddysus wu apeid
HepaBHOBeCHbIX Hocutenei. nmmna muddysun. CootHomenue JiHmTeHa. DOTO
DJIC. Dddext JIrmbepa.

14. KoHTakTHBIC SIBJECHHSI B MOJYNPOBOAHMKAX. KOHTAakT Meraymna ¢
NOJIYIIPOBOAHUKOM.  ODHEPreTHYeCKas JauarpaMMa KOHTakTa. PacnpeneneHue
NOTeHIMaIa. YcCIoBUE O0Opa3oBaHUsl 3allOpHBIX M AHTU3ANOpPHBIX CJIOEB Ha
KOHTaKTax. P—N-mepexon B oiynpoBOAHUKAX. TeopHs BEITPAMIICHHUS.

15. KBaHTOBBIE COCTOSIHMSI B CHCTEMAX IMOHMKEHHOH Pa3MEpPHOCTH.
Pacnipenenenrie IOTHOCTH COCTOSIHMM B IBYMEPHBIX CHUCTeMaX (KBAHTOBBIX SIMax).
ITonoxxenue ypoBHs depmu B ABYMEpHBIX CHCTEMax. PacrpeneneHue IIOTHOCTH
COCTOSIHUA B OJHOMEPHBIX cHcTeMaX (KBaHTOBBIX NpPOBOJOKax). Pacnpenenenue
IUIOTHOCTH  COCTOSIHUM B HYJIBMEPHBIX  CHUCT€Max (KBAaHTOBBIX  TOYKax).
DHEpPreTUYeCcKUil CIEKTP MEJIKUX INPUMECHBIX COCTOSIHMI B CUCTEMaxX NOHMKEHHOU
pPa3MEpPHOCTH. DHEPreTUYECKUM CIEeKTp SKCUTOHOB Banbe-MoTTa B KBaHTOBO-
pPa3sMEPHBIX MOIYNPOBOJIHUKOBBIX KPUCTAIIIAX.



Pa3zpnes 3. ®usnueckre OCHOBBI TBEPIOTENBHOM AIEKTPOHUKH. 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 CTAOMIMTPOHOB. [IpuMepsl MpuMeHeHus.

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

19. TyHHeabHbIH auoA. IlpuHOKMI AEMCTBHS TYHHEIBHOIO JIHMOJA.
[Iprmepbl TpUMEHEHMUS.

20.  JlaBunHo-mpoJieTHblii auon (JIII[). Ilpunumun pabGoter JIHIJ B
IMPATT u TRAPATT pexumax.

21.  Jlmom T'amna. Dddexr 'anna. Mogenp Pumnu-¥Yotkunca-Xunacyma.
Pexumbl paboTsl renepaTopoB ['aHHa.

22. bunoasipubie Tpansuctopsl (bT). CTpykTypa U OCHOBHBIE PEKUMBI
paboThl. DHeprermueckas 30HHass  jauarpamma. JlpeidoBblli  TpaH3UCTOP.
Cratuueckue xapakrepuctuku bT. ®dusumka paboThl TpaH3UCTOpa Ha MajoM
IEPEMEHHOM CHUTHaje. DKBUBajeHTHas cxema bT.

23.  /Iunucropbl uW THpPUCTOPBI. CTpyKTypa W TPUHUUII JECUCTBUSA
nuHucropa. [Tapamerper 1 BAX

nuHucTopa. [IpuHuun nercTBus TupucTOopa. XapakTEPUCTUKU W TIapaMeETphI.
YcnoBus nepexntoueHus. [lpumenenne.

24.  Ioaesbie Tpansucropsl (IIT). IIT ¢ ynpaBigronmm p-n-nepexoaom,
6apsepom IlloTTKH, M30JMPOBAHHBIM 3aTBOpOM. [IpuHinun neiictBusa. CTaTuyeckue
xapakrtepuctuku IIT. OxBuBasnientHass cxema IIT. IloneBbie TpaH3UCTOPHI CO
CTPYKTYpOW MeETauI-AN3JICKTPUK-TIOTYNPOBOJHUK B KadecTtBe 3arBopa (MUII
TPaH3UCTOPHI).

Pa3znes 4. Martepuanbl 3JIEKTPOHHOM TEXHUKHU.

25. IlaccuBHble  audJIeKTpUKH. llonsgpuszanmss  OUPIEKTPUKOB B
IIOCTOSIHHOM M IIEPEMEHHOM DJJIEKTPUYECKOM I10J1€. TaHreHC yrila TUAJIEKTPUYECKUX
notepb. KomrmuiekcHass auanexkTpuueckas npoHuIaeMoctb. [lmarpamma Koyna-
Koymna.

26. AKTHBHBbIC AMIJIEKTPUKH. CerHeTosJIeKTpUIECTBO.
DEHOMEHOJIOTHYECKAsE TEOpUsl CETHETO- JyeKTpuyecTBa. Da3zoBble NEPEXOJIbI
NEPBOr0 U BTOPOro poja. TemrepaTypHble 3aBUCUMOCTHA BHYTpPEHHEH AedopMalinu,
TEMJIOEMKOCTH W JIUAJIEKTPUYECKON BOCIPUUMYMBOCTH KpUCTaUla BOJIM3U TOYKU
¢azoBoro nepexoaa. MUKpOCKONMYECKasi TEOPUSI CETHETORIEKTPUUECTBA (MHAMHKA
KpUCTaJUIMYeCKOW pemeTkn). JKuakue Kpuctamiabl. TUIBL KUAKAX KPHCTAIIIOB.
Tepmoxpomnslit 3pdext. Dnekrpoontuueckue 3pdextsl. [loneBoit "TBUCT"- 3 deKT.

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



cocrosiaue. OcobeHHocTH (heppuMarHeTukoB. [Ipuposa MarHUTHOTO yMOPsA0YEHHUS.
CriHOBBIE BOJIHBI. DJIEKTPOHHBIHN apaMarHUTHBIA PE30HAHC.

Pa3nen S. KBanToBasi u ontuueckas 3JIEKTPOHUKA.

28.  Ilorsomenne cBera B MOJYNPOBOAHHKAX, OCHOBHbIE MeXaHU3MbI
MOTJIOIIEHHUS.

29. Buabl reHepanuM cBeTa B TBepaAbIX Tejaax. CIIOHTAaHHOE W3IIYy4YEHUE.
®DoTO -, NEKTPO- U Ka- TOJOTIOMHHECUEHIMS. MHXKEKIIMOHHAs JTIOMUHECUCHIIUS.
[TonynpoBOIHUKOBEIE CBETOIUOIBI.

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

Pa3znes 6. Metos! viccie10BaHUSI MATEPUATIOB U CTPYKTYP JJIEKTPOHUKH U
HAHORJIEKTPOHUKH.

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

32. /Iucmepcusi mnpoBoAsilieil cpeabl M 0ECKOHTAKTHbIE METOIbI
ompe/ieIeHUs] CBOICTB MOJIyIIPOBOJHUKOBBIX MATEPHAJIOB  CTPYKTYP.

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

34. CkaHuUpYOIIas TYHHEJbHAasi © ATOMHO-CHJI0BAasi MUKPOCKOIHUSI.

[TpuHIMIIBI, BO3MOXHOCTH, OTPAaHUYEHUS

Pasgen 7. DU3MKO-XMMHYECKHE OCHOBBI TEXHOJOTHUU JJIEKTPOHUKH U
HAHOXJIEKTPOHUKH.

35. TepmoamHamMHMKa INOBEpPXHOCTH, IIPOLIECCHI HAa IIOBEPXHOCTH M B
IPUIIOBEPXHOCTHBIX CJIOAX; aAcopOLus U AecopOLus; MOBEPXHOCTHAs SHEPTUs U €€
aHu3oTponus. AJCOpOIMs Ha TpaHHIE >KUAKUN pacTtBop-ra3. IloBepxHOCTHO-
aKTUBHbIC BellecTBa. AJCOpPOIMS HA TpaHUIE TBEPIOE TEJO - KHUAKHH pacTBOp
Anre3us u cMaunBanue. CBoWCTBa HAHOCTPYKTYPUPOBAHHBIX TOBEPXHOCTEMN

Pasgen 8. @Pusnueckne OCHOBbI TEXHOJIOTMM MaTEpPUAIOB U  CTPYKTYpP
AIEKTPOHUKH.

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

37. Ilpoumecchl pa3iejieHUsi W OYHCTKH BemlecTB (COpPOLIMOHHEIE,
KHUJIKOCTHOM 3KCTPaKIMU, KPUCTAIUTU3ALMOHHbBIE, TIEPETOHKH Yepe3 ra3oBylo ¢asy).
Mertoapb! yaaneHus BENIECTBA C IOBEPXHOCTH

(MexaHu4ecKue, XUMHUUECKHE, FIEKTPOXUMUYECKUE, PU3UIECKHE).

38. IIpouecc KpHMCTAJJIM3alluH. TepmoauHaMuyeckue YCJI0BUS
TOMOTE€HHOTO U TEeTEepOreHHOro 3apojbliieo0pa3oBaHus. MexaHuU3Mbl pPOCTa



KPUCTAJUIOB U TUIEHOK. MeTO/ bl BBIPAIIMBAHUS KPUCTAILJIOB U MOTYUYECHUS IJICHOK (U3
YKUJIKOM, MapoBOM 1 TBepI0H (a3).

39. IIpoumeccsi u MeTOAbl OKHCIEHUA, AUPY3UU, JETUPOBAHMUS,
TEPMUYECKOTO U KOPIYCKYJISIPHO- JIy4€BOIO OTXura. MeToasl Jutorpadum.
NHTerpanns npoueccoB MUKPO- U HAHOTEXHOJIOTUU.

Pa3nen 9. MukposiekTpoHHKa U HAHOAJIEKTPOHUKA

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

41.  IlpemesbHble 3aa4d MHUKPOIJIEKTPOHUKH. OCHOBHBIE PETyISIPHBIC
¢dakTopbl. MUHUMaTBHBIE dHEPronoTpedaeHHe U Bpems nepekimoueHuss. CKeHIMHT.
OyHKIMOHAIBHOE OBICTpOICHiCTHE U ITpou3BOAUTEIBHOCTE UMC.

42. HWuTerpajibHble MHKPOCXeMbl. bBUINONSpHBIE  TPaH3UCTOPHI B
MOTYTPOBOTHUKOBBIX HMHTETPaJIbHbBIX MUKpOCXEMax. KoHCTpyKTUBHO-
TEXHOJIOTUYECKUE HAIPABICHUSI HWCKIIOYEHUS W CHUKEHUS BIUSHHUS OCHOBHBIX
Napa3UTHBIX 3JIEMEHTOB.

43.  HuTerpaabnbie mukpocxembl. MJIII-tpan3uctopsr B  HMMC.
OCHOBHBIE CBSI3U MAapaMETPOB TPAH3UCTOPOB C (HU3UUECKUMU CBONCTBAMU CTPYKTYP
B HWMC. OcHoBuple o6nactu npumeHeHus B WMMC. KoHCTpyKTHBHO-
TE€XHOJIOTUYECKUE HAIIPABIICHUS PA3BUTHSI.

44.  Hanoznektponuka. MeTonpl (GOpMUPOBAHUS KBAHTOBO-PAa3MEPHBIX
CTpykTyp. DOpMUpPOBaHHE KBAHTOBO-PA3MEPHBIX CTPYKTYpP «TPaAUIIMOHHBIMU)
MeToAaMHu  (MOJIEKYJISIpHO-Ty4YeBasg  OSMHUTAKCUS, HOHHO-IYyY€BOE  TpaBJICHHUE,
AJIEKTPOHHO-JTy4eBasi U PEHTI€HOBCKas JIUTorpadusi).

45, HanossexkTtponuka. CioHTaHHOE YIOPSIIOYEHUE TOTYIPOBOAHUKOBBIX
HaHOCTPYKTYp. KoHIleHTpanMoHHbIE YNpyrue JOMEHBI B TBEPJbIX pacTBOpax
MOJynpoBOAHUKOB. [lepuoanuecku aceTupoBaHHbIE MTOBEPXHOCTHU. [loBEpXHOCTHBIE
CTPYKTYPBHI IIJIOCKUX YIPYTUX JOMEHOB.

46. HaHod/1eKTpOHUKA.  YNOpSAOYEHHbIE  MAacCHUBbl  TPEXMEPHBIX
KOTEPEHTHO HANpPSHKEHHBIX OCTPOBKOB. MacCuBbl  BEPTUKAIbHO  CBSI3aHHBIX
KBAaHTOBBIX TOUEK.

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

47.  DJIEKTPOHHO-30HJA0BasI MHUKPOCKOIHUS. [IpocBeunBaromas
AJIEKTPOHHAsI MUKpOCKONUs. PacTpoBas (CKaHUPYIOIIAsi) JIEKTPOHHAS MUKPOCKOIIHSA:
B PEXKUME OTPAKEHHBIX DJIEKTPOHOB, B PEXMME BTOPHUYHBIX SJIEKTPOHOB. Oxe-
ANEKTPOHHAs CIEKTPOCKOIIHS

48.  IIpuHounbl padoTbl CKAHUPYOUIUX 30HIAOBBIX MHMKPOCKOIIOB.
CkaHupyromme 3JIeMEHTbl (CKaHEepbl) 30HJIOBBIX MHUKPOCKONOB. HenmHeHHOCTb,
KpHII, THCTEPE3UC NTbE30KEPAMHUKHU.

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



50. IIpuHOMOBI  CKAHUPYIOLIEH  ATOMHO-CHJIOBOM  MHKPOCKOIIMH.
30HJ0OBBIE JTATUYMKU aTOMHO-CHUJIOBBIX MHKPOCKOIIOB. KOHTakTHas aToMHO-CHIIOBas
MHUKPOCKOIUS. 3aBUCHUMOCTb CHJIBI OT PACCTOSHUS MEXAY 30HIOBBIM JaTYMKOM M
oOpasunom.  KonebaTenbHble  METOAMKM  aTOMHO-CHMJIOBOM  MMKpPOCKOIIHMH.
BoiHykeHHbIE KOJI€OaHUSI KaHTHIEBEPOB. DBECKOHTAKTHBIA pexuM KoJieOaHUH
KaHTUJIEBEPOB. «I10JTyKOHTaKTHBINY PEXUM KOIeOaHUN KaHTHIIEBEPOB.
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