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Pabouas nporpamma (axynbTaTHBHON JHCIHIUIMHEL «MeTOABI M TEXHHKA (PU3MUYECKOro
9KCIIEPHMEHTa» COCTAaBJICHAa Ha OCHOBAHHM IIPOTPAMMBI IOJIOTOBKH HAay4HBIX M Hay4HO-
€JIaTOTMYECKNX KaJIpOB B aCMHpaHType 0 Hay4yHoH cheruansHoctd 1.3.6 Onrtuka (nanee —

nporpamMMa aclupaHTyphbl)

1. HEJIX U3YUYEHUSA JUCIHHUITJIIMHBI

Ilenp maHHOM MporpamMMel — repeaadya aclupaHTaM HeoOXOIMMBIX 3HAHHUH 006 OCHOBHBIX
NPUHIMIAX YCTPOHUCTBA ¥ ()YHKIHOHMPOBAHHS SKCIIEPHMEHTATLHOTO 0GOPYI0BaHHS, METONAX
MCCIIC/IOBAaHHH, IIPOBOUMBIX B JaHHOH o6nacti B TU um. A.D. Hodde, nernonbsyemsIx cpe-
CTBaX JHAarHOCTHKH M KOHTPOIIS, U NPUBHTHE UM IPAKTHYECKUX HABBIKOB PalOThl HA HMEIOIINX-

Cs B HCCIIENOBATEIILCKOM apceHale I’IHCTHTYT& YCTaHOBKax, HpH60an H yc*rpoﬁcmax.

2. MECTO JUCIHHMIIVIMHBI B CTPYKTYPE ITIPOT'PAMMBI ACITMPAHTYPbBI

PaccmaTpuBaeMas JTHCHMIIMHA BXOJUT B (haKyIbTaTHBHYIO YacTh NPOrpaMMBbl acITHpaH-
TYPBI € LeJIbIO PACIIMPEHHS U YIITyOJIeHUsl HAYYHBIX U NPHKIAIHBIX 3HAHHI acIIMPAHTOB U Opra-
HHU3YETCs 110 BEIOOPY U JKETaHHUIO aclHUpaHTa.

IIpu ee U3y4EHHH HCIOIB3YIOTCS 3HAHMS M HABBIKH, NTOJTy4YEHHBIE ACIUPAHTAMM TIPH HU3Y-
YEHHH KypcoB 00IIeH M TeopeTHyecKod (HM3MKH, aTOMHOH (PM3MKM M KBAaHTOBOH MEXaHHKH H
NpeJIeCTBYIOIHX KYPCOB CIIENHANILHBIX JHCLMIUIMH 10 Hay4YHOH crienuansHocTd 1.3.6 OnTHka.

AKTYalbHOCTh M3Y4€HMS] JMCLHMIUIMHBI ONpEJeNIseTcs] BaXKHOM POJIBIO SKCIIEpUMEHTA B
obnacTu (HU3HYECKOH JNIEKTPOHUKH, B (PH3UKH MOBEPXHOCTH, BAKYYMHOM 3JIEKTPOHHKE U B JIpY-
THX pasJieslaX COBPEMEHHON HayKH M TEXHHMKH. TeMaTHka Kypca COOTBETCTBYET IPHOPHTETHBIM
HalpaBJICHUSAM pa3sBUTHs HAyKH, TEXHOJIOTHH M TeXHUKH Poccuiickoii Penepaunn: «Munyctpus
HAHOCHCTEM H MaTepuanoBy, « M HpOpMaIOHHO-TEIEKOMMYHUKAIHOHHBIE CHCTEMBIY.

B pesysbTate mpoxoxaeHus Kypca oOydeHHs 110 JIaHHOM Iporpamme, aclMpaHT J0JIKeH
OCBOMTBH OCHOBHBIE METO/IbI IPOBE/IEHUS 3KCIIEPUMEHTA, B YCJIOBUSAX BBICOKOTO BAKYYMa H C HCIIOJIb-

30BaHHEM COBPEMEHHBIX METOJIOB JIMarHOCTHKH ITOBEPXHOCTH.

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS JUCHUTTJIUHBI

I[Iponece u3ydeHuss auMcHMIUIMHBL «MeTOIbI M TEXHHKA (DH3MYECKOrO 3KCIIEPHMEHTa»
HaNpaBJieH Ha (JOPMHPOBaHHE CIETYIOUIMX KOMIIETEHIIHH B COOTBETCTBUH C IPOrPaMMOil acru-
PaHTYPBL

ITo oxOHYaHUHU M3yYEHHUs JHCIUILIMHBI aCIUPAHTHI JOKHBI OYAyT

3HATHb:

- OCHOBHBIE METOIBI IPOBEACHHA SKCIICPUMEHTA 110 (1)H3HHGCKOﬁ OJIEKTPOHHKE,



- CIIOCOOBI IOJIy4E€HMs BRICOKOTO BaKyyMa,

- OCHOBHBIC IPUHIIMIIBI IPHMEHEHHs METON0B aTOMHOM (DH3MKH ]yl JMArHOCTHKH II0-
BEPXHOCTH

YMeThb:

- paboTaTh Ha COBPEMEHHOM aHATUTHYECKOM 000PY10BaHHH,

- CaMOCTOSATENILHO BBIOMpPaTh METO/BI MCCIIEIOBAHHN H3ydaeMBIX ABJIEHHH IPH B3aHMO-
JieficTBAN (POTOHOB, SNIEKTPOHOB U HOHOB C Ta3aMH, IUIa3MOM U IIOBEPXHOCTBIO TBEPIOTO Tela;

BJIAJICTh ONBITOM:

- CaMOCTOSTEJIHOTO M3yYEHHs H aHaIM3a CIeHHAILHOM HAYYHOH M METOIHYECKOH JINTe-
paTypbl, CBSI3aHHOM ¢ NpodaeMaMH (PHU3HUECKOH dIEKTPOHHKH;

- OKCNIEPHUMEHTAIBHEIX HCCIIEI0BAHUH TPOLIECCOB ATOMHBIX CTOJKHOBEHHH, CBOMCTB IO-
BEPXHOCTH TBEPABIX TEJ, B3aUMOIEHCTBUS IlsIa3Ma-CTEHKAa Ha COBPEMEHHOM HWHHOBALMOHHOM

0b0opy/T0BaHHUH.

4. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUATIJIHHBI

4.1. Obvem oucyunIUHGI U KOJTUYECHI60 YHEOHBIX YACO8:!

Buj yuebHol paboTsl Tpymoem-
KOCTb (B 4a-

AyUTOPHBIE 3aHATHS 14
Jlexiuun 14
CemMuHapBI =
JlabGopaTopHbIe 3aHATHS -
Jpyrue Buzbl yueOHOH paboTHI (3a4eT 1o TeMaM Kypca)

BueaynuropHble 3aHATHS : 94

CamocrosTenpHas paboTa acIipanTa 94
HUTOI'O 108
Bun uroroBoro koHTpoIIst 3a4eT

4.2. Cmpykmypa oucuyuniunot

No Bunper yueGHOH paboThl, BKIIOHYAas caMoOCTOs-
n/n (Tema TeJIbHYIO paboTy, U TPYIOEMKOCTE (B yacax)
Jlek. Cem. Jlab. CP
1 (OcHOBHBIE HampaBlICHHS SKCIEPHMEH- | 2 15
TaJbHBIX HCCIENOBaHWI B o0JacTH
¢dus.onekrponuku.  Kiaccudukanus,

lapaMeTpbl, NPHHLMIBL  YCTpPOiiCcTBa
MCIIOJIB3YEMOT0  IKCIEPUMEHTAILHOTO
obopynoBanus. CylecTBYIOIIHE B HH-
CTHTYTE TEXHHKH U TEXHOIOTHHU ((pu3H-
Ka ITOBEPXHOCTH, MaCC-CIIEKTPOMETPHS,
(hu3HKa aTOMHBIX CTOJIKHOBEHHH).




2 [[paBuna 6e3omacHOCTH MpH paboTte HA | 3 15
OKCIIEPUMEHTAIBHBIX YCTAHOBKAX

3 |OCHOBHBIEC NPHHIMIIBEI MOJIYYEHHE BBI- | 3 15
COKOr0 BaKyyMa B ()HM3HKE IOBEpPXHO-
cTH.
4 [Teopus M npakTHKa 3JIEKTPOHHON MHK- | 3 15
OCKOITHH.
5 Macc-cneKTpoMeTpuyYeCKHe METOIBI 0 15
6  |M3ydeHue MoBepXHOCTH TBEPIOTO Teja 16

151 MG}K(IJaSOBBIX rpaHu METOJIAMH 3JICK-
TpOHHOﬁ 1 MOHHOI CIIEKTPOCKOIIHH H
MHKPOCKOIIHH

WUTOI'O 14 94

4.3. Coodepicanue pazoenog u mem

1. OcHOBHBIE HaNpaBlIeHUs YKCIIEPUMEHTAIBHBIX HCCIEA0BaHHI B 061acTH (PU3MUECKOit
3JIEKTPOHHUKH

Knaccunduxanus, mapamMeTpsl, TPHHIHIBL YCTPOUCTBA HCIIOIB3YEMOTO SKCIEPHMEHTANb-
HOro obopyaosanus. CyllecTBYIOIIHE B MHHCTHTYTe TEXHUKH H TEXHOJIOTHH ((pu3KKa MOBEPXHO-
CTH, Macc-CIIEKTPOMETPHs, (PU3HKa aTOMHBIX CTOJIKHOBEHHIA,

2. IlpaBuniia 6e3zonacHOCTH NpH paboTe Ha SKCIEPHUMEHTATLHBIX YCTAHOBKAX

3. OcHOBHBIE MPUHIMITBI IIOJIyYEHHE BEICOKOTO BaKyyMa B DH3HKE MIOBEPXHOCTH.

OcHOBHBIE THITEI BAKYYMHBIX HacocoB. IIpoBOAMMOCTE BaKyyMHBIX TPyOOIIPOBOIOB.

Wsmepenus Bakyyma. Obe3rakuBaHue M OYHCTKA MOBEPXHOCTEH

4. Teopus ¥ TIpaKTHKa 2JIEKTPOHHON MHKpocKkonuu. OCHOBHBIE TIPHHIHIIEI PAOOTEI TIPO-
CBEYHBAIOUIMX M PACTPOBBIX 3JEKTPOHHBIX MHKPOCKOMOB. OCHOBHBIE 3aKOHOMEPHOCTH pacces-
HHS 3JIEKTPOHOB. BTOpHYHEIE 37I€KTPOHBL.

5. Macc-cneKTpoMeTpHYeCKHE METOIBL.

Cratuyeckue M JMHaMHYeCKHE  Macc-CHEeKTpoMeTpsl.  KBajpymoisHele — Mace-
CreKTpoMeTpel. Bpems mponetHele Macc-ciekTpomeTpbl. [IpuMmepsl NpuMeHEeHHs Macc-
CHEKTPOMETPOB.

6. M3yuenue moBepXHOCTH TBEPIOTO Tela M MEK(A30BBIX TPAHHI] METOIAMH JJIEKTPOH-
HOH M HOHHOI1 CIEKTPOCKOIIUH U MHKPOCKOITHH.

Judpaxuus snexktponos, Oske anamus. PoTOdNEKTpOHHAS CIIEKTPOCKOMHS. Paccesnue

HOHOB Ha nosepxHocTH. ObpaTHOE pesepdopaoBeKoe paccesiHUe.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

Texnomnorus Iporecca OGYLICHHH o aucuunianHe «MeToasl M TEeXHHKA (1)H3H‘I€CK01"O

OKCIIEPHUMEHTA» BKIIHOYAET B ceOs CICOYIOUHE 06pa30BaT€.J'IBHI:I€ MEPOIIPpHUATHA:

4



a) ayJMTOPHbIE 3aHATH (JIEKIIHOHHO-CeMHHapcKas GpopMa 00ydeHus);

0) camocTosATeNnbHAS PaboTa CTYIEHTOB;

B) KOHTPOJIbHBIE MEPONPUATHS B MpoLiecce 00YUEHHs H 110 €r0 OKOHYAHHH;

I) 3a4eT 110 OKOHYAHHH U3YUYEHHUS JUCIHIIHHBL.

AYIUTOpHBIE 3aHATHS NPOBOAATCS B HHTEPAKTUBHOI GOpMe ¢ HCIIOIB30BAHMEM MYJIBTH-
MEIUIHOro 00ecrneueHns i TEXHOJIOTHH TPOOIEMHOTO 00yYeHHSI.

IIpe3enTanuy Mo3BOJISAIOT KAYECTBEHHO HJLTIOCTPHPOBATH NPAKTHUECKHE 3aHSTHS CXeMa-
MH, GopMynamu, yepTexaMu, pucyHKaMH. KpoMme TOro, npe3eHTaluu Mo3BOJSIOT YETKO CTPYK-
TYpHPOBAaTh MaTepUal 3aHATHS.

DJIEKTPOHHAS TIPE3EHTALHS TO3BOJISIET OTOOPA3HTH MPOLECCH] B JMHAMHUKE, UTO YIy4IIaeT
BOCIIpUSITHE MaTepHaa.

CamocrosrensHas paboTa OpraHM30BaHa B COOTBETCTBHM C TEXHOJIOTHMEH MpOoBIeMHOro
00y4eHHsI ¥ Mpe/onaraeT cieayromue (GopMbl aKTHBHOCTH:

® CaMOCTOATENIbHAs IPOpaboTKa y4eOHO-NpoGIEMHBIX 3a/1ad, BBINONHIEMas ¢ NPHBICUYEHH-
€M OCHOBHOH H JIONOJHUTENILHOM JINTEPATYPHI;

® [IOMCK HayYHO-TEXHHYECKOH MH(OpPMAIHH B OTKPBITHIX HCTOYHHKAX C LEIBI0 aHAIH3a U
BBISIBJICHHUS €€ KJIIOYEBBIX 0COOEHHOCTEH.

OcHOBHBIE aCIIEKTBI TPUMEHSEMON TeXHOIOTHH MPOOIEMHOT0 00YUEHHS:

® [IOCTAaHOBKA NPOOJEMHBIX 3a/1a4 OTBEYAeT IEJSIM OCBOCHHS JMCIMIUIMHBI «METOoabl H
TeXHHMKA (PU3HUECKOT0 IKCIEPHUMEHTa» U (OPMHUPYET HEOOXOAUMBIE KOMIIETEHIIHH;

e pernaeMble NpoOJIEMHBIE 3a/laui CTHMYIHPYIOT MO3HABATENIBHYIO [ESTENBbHOCTh M Hay4-

HO-HCCJIENOBATEIIbCKYIO aKTHBHOCTE aCITHPaHTOB.

6. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEIO KOHTPOJISI 1 IIPOMEXY-
TOYHOM ATTECTAIIUH

6.1. Texkymuii KOHTPOJIBL

Texymuii KOHTPOJIL yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHs y4eOHOrO MarepHasa, pery-
JISIPHO OCYIIECTBIIAETCS Ha MPOTKEHUH ceMecTpa. Tekylui KOHTpOsb 3HaHHN acUpaHTOB Op-
TaHM30BaH KaK BBICTYTIJICHHS HAa CEMHHApax.

6.2. I[IpoMeskyTouHasi ATTECTALHSA

ITpoMeskyTouHast aTTecTarys 3aBepllacT H3YUeHHe JUCIHILUIMHBI «MeToabl M TEeXHHKA

¢u3nyeckoro sxcrnepuMenTay. @opMa arTecTaliy — 3a4eT B MHCHMEHHOM MM YCTHOMH (opMe.

KOHTpO.J]beIe BOIIPOCHI K 3a4€TYy:

1. MiccnenoBanne oBEpXHOCTH METOJIOM Macc-crieKTpoMeTpuH. OCHOBHEIE H3MepsieMble
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napaMeTphbl.

2. Craruyeckie U JHHAMHUYECKHE Macc-CIIeKTPOMETPBL.

3. KBazpynospHble Macc-CIIeKTPOMETPBI

4. Bpems nponieTHbIE Macc-CIIEKTPOMETPBI

5. HpOBeIleHPIC KOJIHYECTBEHHOTO aHajiu3a METO/IOM MaccC-CIIEKTPOCKOITHH. Hcnone3osa-

HHE JTa3€PHOI'0 U3JIYYCHHA U HOHU3AIUH JJIEKTPOHHBIM IIYYKOM JUJIsI KOJITHUYECTBEHHOI'O aHaiu3a.

6. MeTon HcclleIoBaHHS NMOBEPXHOCTH C IIOMOIIBIO paccessHHus MeIJIeHHBIX HoHOB. Oc-

HOBHBIE XapaKTEPHCTHKH.

7. Meton obpatnoro Pesepdoprosckoro paccesaus (OPP).

8. Vyer SJICKTPOHHOI'0 3KPaHHPOBAaHHUA NPH aHaJIM3€ JaHHBIX, MONYYECHHBIX METOI0M

GPE.

9. cDOTOSJIEKTpOHHaH CIIEKTPOCKOIIHA IJIsI aHaJIn3a 3JIEMEHTHOTO COCTaBa.

10.

aHaJiksa.

11.
12,
13,
14.

15.
16.
CKOIIOB.

1%

OcobeHHocTH IIPUMCHCHHA d)OTOBHCKTpOHHOﬁ CIICKTPOCKOIIHH [JIsI XHMHYECKOI'0

Osxe-cnekrpockonus. OCHOBHBIE XapaKTEPUCTHKH.

OCHOBHBIE THIIBI CHEKTPOMETPOB, IIPUMEHSIEMBIX B 3JIEKTPOHHOI CIIEKTPOCKOITHH.
Metoza nudpakuuu 35IeKTPOHOB.

IIpumeHeHne My9KOB HOHOB [T MMIUIAHTAHHA ¥ MOJAU(DUKALIMK TOBEPXHOCTH.
[Ipo6eru HOHOB B BelECTBE, OCHOBHBIE KaHAIBI IOTEPH SHEPTHH, pazdpoc mpoGeros.

OCHOBHBIE IIPpHHIHIIBI paﬁon PAacTpOBBIX H IIPOCBEYHBAIOUINX 3JIEKTPOHHBIX MUKPO-

[To6erun JICKTPOHOB B BECIIECTBE, OCHOBHBIE 3aKOHOMEPHOCTH PACCEAHHS 3JICKTPO-

HOB. BTOpHYHBIE /1€KTPOHBL.

18.
19.
20.
21.
TPOHOB.
22,
23,
24.
25.
26,
27,

Pentrenosckas ¢uroopeciieHTHAS CIEKTPOCKOIHS.
HoHHbI MUKPOCKOIL.
TepmomecopOrMOnHEIE METOBI HCCIIEIOBAHHS TIOBEPXHOCTH.

CHeKTPOCKOHHH XapaKTEPUCTHYECCKUX IOTEPH IPH HCIIOJIE30BAHHH pacCcesiHUA DJIEK-

DoxycHpOBKa MYYKOB 3apsKEHHBIX YaCTHIL.

OCHOBHBIE THIIBI BAKYYMHBIX HACOCOB.

[IpoBoIMMOCTB BaKyyMHBIX TPyOOIIPOBOIOB.

Merto1bI H3MEpEHHUs BaKyyma.

OOGesra)kuBaHHe U OUHCTKA MIOBEPXHOCTH B BAKYYMHBIX YCTAHOBKAX.

OcHOBHEBIE IPaBHIIA 3JIEKTPOOE30IIaCHOCTH IPH paboTe ¢ BEICOKHM HAIlPsKEHHEM.



7. YYHEBHO-METOAUYECKOE U HH®OPMAILIMOHHOE OBECIIEYEHHUE
YYEBHOW JMCLUTITJINHBI

7.1. OcroeéHnaa numepamypa

1. Pacmbuienre TBEPABIX Tesl HOHHOM GomOapmupoBkoil. Pen. Bepuma, M., Mup, 1.1,
1984, 1.2, 1986.

2. Meronsl ananu3a noBepXHocTy. — Pen. 3anznepa, M., Mup, 1979.

3. IlpuMeHenue 3JIeKTPOHHON CHEKTPOCKONHH JUIsi aHAIH3a MOBEPXHOCTH. Iloj pej.
X.Hbaxa, nep. ¢ aurn. 3unarue, Pura, 1980.

4. AmHanu3 moBepXHOCTH MetojamMH Oxe- M PEeHTTeHOBCKOH (DOTO3IEKTPOHHON CIIeK-
tpockonuu. Ilox pex. JI.bpurrca u M.I1.Cuxa; nep ¢ auri. M., Mup, 1987.

5. D.3annepna. ®usuka nosepxnoctu: Ilep. ¢ anrm. / 3. 3enryun .— Mocksa: Mup,
1990536 ¢

6. A.M. Illuxun. B3aumoneiicTBie (OTOHOB M 2JIeKTPOHOB ¢ TBepaAbiM TeiaoMm. CIIB,
BBM, 2008, - 294 c.

7. J.X. Po3anoB. BakyymHas texuuka, M., Bricinas mxosa, 1990.

8. T.JI. Cakcaranckuii .BakyymMHas TeXHHKa U TEXHOJIOTHS 3JEKTPO(U3NIECKOTO dKCIIE-
pumenTa, M.1989

9. A.II. CenuenkoB. Texnnka ¢usudeckoro sxcrepumenta, M., DHeprousaar, 1983

10. Texuuyeckue onucaHus, MHCTPYKIMH MO KCIUIyaTallMH HCIIONB3yeMOro aboparop-
HOro 000py/I0BaHHS U YCTAaHOBOK, COCTABJICHHBIE IPEIPUSITHIMH-U3TOTOBHTEISMH HIIH CO3/a-
TENIAMHM YHHKaIbHBEIX ycTaHOBOK B OTH; onucaHus ¥ MHCTPYKIHH K MCIOJIB3yeMBIM IPHKIIA/-

HBIM IIPOTPAMMHBIM TTPOTYKTaM.

7.2. Humepuem-pecypcol
OTeyecTBeHHBIE KYPHAJIBI:
1. Hssectus By30B. MaTepHaibl 3J€KTPOHHOM TEXHUKH

((http://met.misis.ru/index.php/jour ;

2. KsanrtoBas anextponuka (http://www.quantum-electron.ru/pa.phtml?page=onlcont;

3. Muxkpoanektponuka (http://elibrary.ru/title_about.asp?id=7900;

OTevecTBeHHbIE JKYPHAJIbI B IIepeBo/e:
1. Quantum Electronics (Russian Microelectronics

(http:/link.springer.com/journal/11180 ;

HNHocTpaHHbIe KYpHAJIBI:
1. Advanced Electronic Materis

(http://onlinelibrary.wiley.com/journal/10.1002/%281SSN%292199-160X;
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2. IEEJ Transactions on Electrical and Electronic Engineering
(http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291931-4981 :

3. Journal of Electronic Materials (http:/link.springer.com/journal/11664;

4. Microelectronic Engineering (http://www.sciencedirect.com/science/journal/01679317:

5. Microelectronics Journal (http://www.sciencedirect.com/science/journal/00262692;

6. Microwave Journal (http://www.microwavejournal.com/publications/ ;

7. Nature Photonics (http://www.nature.com/nphoton/index.htmi;

8. Opto-Electronics Review (http://link.springer.com/journal/11772;

9. Progress in Quantum Electronics

(http://www.sciencedirect.com/science/journal/00796727;

10. Solid-State Electronics (http://www.sciencedirect.com/science/journal/00381101

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YUYEBHOM JHCIIH-

IJIMHBI

1. JlexuuoHHas aytuTOpHs
2.  MynpTUMEIUIHBIA IPOEKTOP
3. IlepcoHanbHBIH KOMIIBIOTED

4. JlabopaTopust (pU3MKKM aTOMHBIX CTOJIKHOBEHHII C YCTAHOBKOM Ul KOMIUIEKCHOT'O He-

paspymiaromero HccjIeNoBaHHs COCTaBa W CTPYKTYPBI NPHINOBEPXHOCTHBIX CJIOEB H IIJIEHOK

HaHOMETPOBBIX TOJIIIHH I10 PACCEHUIO HOHOB CpeIHUX dHepruit -PUCH.

5. JlabopaTtopus (H3HKM 3J€MEHTapHBIX CTPYKTYp Ha I[OBEPXHOCTH, Paclojararomias

OKCIIEPHMCHTAIBHBIM KOMIUIEKCOM IUJIsI MCCJIICHOBaHHsA ITOBEPXHOCTH METOJIaMH 3HeKTp0HHOﬁ

crekTpockonuu, mudpakiuu 1 CTM u y3koanepTypHBIM BpeMSIIPOJIETHEIM aTOMHBIM 30HIOM.

6. JlJabopaTopHsi aTOMHBIX CTOJKHOBEHHIl B TBEP/BIX TeJaX, HMEIOIAs MHOTOKAHAIbHBIH

BHGKTPOHHI)Iﬁ CIIEKTPOMETP JI OMHOBPEMEHHOTO HU3MEPCHHUSA SHEPIreTHYECKHUX H YIJIOBEIX pac-

NpeeeHui 0Ke- W PACcCEIHHBIX 3JIEKTPOHOB JUIS HEPa3pyLIAIOIIEro ONpeaeNieH s mpoduiis

5JIEMEHTHOI'O COCTaBa IO TJIyOMHE TBEPAOTo Teaa H (HOTOdIEeKTPOHHBI criekTpomerp LHS-11.

ITporpammy pazpaborai:

I.H.C., 3aBeJIYIOIINH JJabopaTopueit
71a0. aTOMHBIX CTOJIKHOBEHHH B TBEP/IBIX TelIax,
1-p ¢u3s. - mar. Hayk 3uHOBLEB A.H.



