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2.11Ipouecchl, MpoUCXOasillike MPH 00Pa30BaAHNHU pa3psijia.

N3o06paxenus, moiay4yaemble B pe3ynbrare Meroaa Kupnuas, cyecTBeHHBIM 00pa3oM 3aBUCAT
HE TOJBKO OT COCTOSHHS 4YeJOBEKa, HO W OT PEXKUMOB perucrpauuu mnpubopa. Heobxommumo
YUUTBHIBATh, YTO XapaKTep CBEUEHUS 3aBUCUT OT TEMIEPATypbl, aTMOCHEPHOTO JaBICHUS U BIAXKHOCTH
Bo3AyXxa. IlpM MOHMKEHHOM [aBJICHWU U TIOBBIIICHHON BJIAXXHOCTH CBEYCHHE XKenTeeT. Bo3MOXKHO
yIpaBieHUE pa3TuYHbBIMU apaMeTpaMy PETUCTPALIUU.

OOBIUHO Ha ANEKTPO]] MOAAETCS BBICOKOE NepeMeHHoe HampsikeHue ot 1 10 40 KuoBoJIbT ¢ 4aCTOTOM
200-15.00a epu.

[lepBoIii mpornece 3aKioyaeTcss B MOJIPU3ALMKA U pa3pbIBE MOJICKYJ BO3/1yXa, KOTOPBIA Ha 78
MPOIICHTOB COCTOMT M3 MoyeKyisapHoro asora (N2). DTor mporecc MPHBOAUT K 0OOpa3OBaHUIO
aTOMapHOTO a30Ta, KOTOPHIH B OOJBIIMX KOHIEHTPALMAX BpEIEH Ul YEIOBEYECKOTO OpPraHU3Ma.
[TosTomy ¢ Kupnuan nmpubopom HEOOX0IUMO paboTaTh B XOPOIIIO TPOBETPUBAEMOM ITOMEIIIEHUH.

Bropoii nporiecc-3To mporiece moaydeHust 3JIeKTpoHaMu MoJiekys Bo3ayxa (N2-78%, 02-21%)
JOCTaTOYHOTO KOJMYECTBA SHEPTUU, HEOOXOAUMOMN JJIsi OTPbIBA OT MOJIEKYJbl. DTH OCBOOOIMBIINECS
3JIEKTPOHBI, HAPsIy C MOHAMHU, 00pa3yloT HEKHil HEOOJIBIION TOK MEXIy OOBEKTOM U BJIEKTPOJIOM,
KOTOpBIM BIIpOYEM, MpPH MPABHWIBHON pErylupoBKe pabouyero HampsuKeHHsl HEOMaceH AJisS YeoBeKa.
PesynpTaTthl BTOpOro mporecca BHIHBI B (OpMe Ta30BOro paspsia MO KaHaJlaM Tak Ha3blBaeMOU
KOPOHBI, KOTOpasi o0pa3yeTcs BOKpyr o0bekTa. @opma KOpOHBI CBEUEHHUS, €€ MIIOTHOCTh, BKPaIlJICHUS
U T.I. ONPEACIAIOTCS COOCTBEHHBIM MarHUTHBIM NOJIEM 00BEKTa.

Tpetuii mpolecc-3TO TMOJYyYEHUE DJIECKTPOHAMHU MOJIEKYJ BO3JyXa JHEPTHH, KOTOpPOH
HEIOCTaTOYHO JJISi OTPhIBA OT MOJIEKYNBI. [IpM 3TOM MPOMCXOAUT MEpPexo] 3JIEKTPOHOB MOJICKYII
BO3/lyXa Ha 0oJjiee BHICOKHE aTOMapHbIe YpPOBHU U 00paTHO. [Ipu 3TOM ckauke 37eKTpoHa MPOUCXOTUT
M3TyYCHUE KBaHTa CBETa. BennunHa ckauka 3JEeKTPOHA MOJIEKYJIBI BO3/1yXa 3aBUCUT OT COOCTBEHHOTO
MarHUTHOTO MOJIsSI HccieayeMoro o0bekTa. [103ToMy B pa3iMuHBIX TOYKaxX MOJs, OKPY)KAIOIIEro
OOBEKT, AJIEKTPOHBI TOJYYAIOT pa3Hble HMITYJIbCHI, T.€. TEPECKAaKMBAIOT HAa pa3HbIC aTOMAapHBIE
YpOBHHU, UTO TMPHUBOJUT K HCIYCKAaHUIO KBAHTOB cBeTa pa3zHoil mHbl. [locnemnuit dakt
PETUCTPUPYETCS YEIOBEUECKUM TJIa30M HJIM I[BETHOM (hOTOOYyMaroi B KayeCcTBE PAa3JIMYHBIX 1IBETOB,
KOTOpBIE B 3aBUCUMOCTH OT 00BEKTa MOTYT OKPAIlIMBAaTh KOPOHY CBEUEHUS B pa3HbIE IIBETA.



Ucnone3yercs snexkrpuueckuii 3apsg B BU asnektpuueckom mnosie. Paspsin pa3BuBaercs B
KOH/IeHCaTope, OOpa30BaHHOM HCCIICOBAaHHBIM OOBEKTOM M METAUTMUECKOW IUIACTHHOM, MEXIY
KOTOPBIMU CTaBUTCS (hoTorpaduueckas MiacTuHa, KOTopas YepHeeT u3-3a O0MOapAMpPOBKH HOHAMH U
3JIEKTPOHAMHM, YYaCTBYIOIIUMH B JIEKTpUUYECKOM paszpsane. Tak GopMmupyercs 3JeKTpudeckuii oopas
00BEeKTA.

B paborax pa3nu4HbBIX HCCleAoBaTeNe JOKa3aHO, YTO (OPMHPOBAHHWE KOPOHBI CBEUCHHUS B
YCIIOBUSIX BBICOKOYACTOTHOTO pa3psiia OCYLIECTBISIETCS 3a CYET aBTORJIEKTPOHHOM, HWOHHO-
AJIEKTPOHHOW M (POTOHHO-AJIEKTPOHHOM SMUCCHHM 3apsUKCHHBIX YacTHUL. JpyruMu clioBamH, Hpu
MOMEIIEHUN JTI000r0o 00bekTa (KHIKOCTH, MHUHEPA], METaJUl, JAUICKTPUK, JKUBOH OpraHu3M) B
BBICOKOYACTOTHOE IIOJIE€ BBICOKON HANpPSKEHHOCTH C €ro MOBEPXHOCTH MO JeHCTBHEM paspsaa
AMHUTTTUPYIOTCS (MCIYCKAIOTCs) 3NIEKTPOHBI. OHM HOHU3UPYIOT MOJICKYJIbI BO3/lyXa, KOTOpPbIC, B CBOIO
ouepenb, UCIyCKaloT (POTOHBI B TOIYy0OH M yIbTpadHOIETOBOM 00MACTIX CIEKTpa. Tak BO3HUKACT
BHU3YyaJbHO HaOIt01aeMasi KOpOHA CBEUCHUSI.

JlaBieHue arMochepHOro BO3ayxa W TeMmrepatypa (KOMHATHas) CYHICCTBEHHO HE BIIMSIOT Ha
KapTuHy cBedeHus. [Ipm cbeMKax B OJMHAKOBBIX YCIOBHSX KOPOHBI CBEUEHHUS XOPOIIO
BOCIPOU3BONMBI.

a2 e vk
PaspRx

Cr oomes royed

d-ﬁpu

| | 2

5 4 :m
iy - LT—:Q

Puc. 2-1.Cxema npubopa ans razopaspsiiHoi Buzyanuzanuu. 1-00bekt, 2-1po3padHblil anekTpos, 3-
ONTHYECKasi cucTteMa, 4-BuaeonpeoOpa3oBaTeNib, S-OIEKTPOHHBINA OJI0K. YKa3aHa 001acTh JIABUHHOTO
paspsaa (KopoHa) ¥ CKOJB3SIIEro paspsaa (CTpuMeph).

YBenuueHre aMIUTUTYAbl HAMIPSDKSHUS WU JAaBJICHUS ra3a 0 HEKOTOPOTO 3HAYEHUS TPUBOIUT
K CTPUMEPHOI CcTaauu pa3psaa. 3aremM HacTynaer uckpoBas ctanusa. s ['PB ucnone3yercs numib
camast cnabOTOYHAs-TAaBUHHAS CTagusi, TPH KOTOPOW CpPEAHHM TOK HE MPEBBIIIACT €IUHHUIL
MUKpOamIIep.

Tabmuma. 2-1.Pa3nuanpie TUIBI pa3psa.

Crioco6w1 [ PO TepMOIMHAMUYECKHE U TEOMETPUUYECKHE TTapaMeTPhI

pIla d Mmm pdIla MM k dopmMa BHEIITHETO MMOJIs
JTaBHHHBII 10° 0,01....0,11...10010° [1 OnHOpOIHOE
UTaBuHHO-
ITaBUHHBIN
CKOIb3s111e >>1  |(CuiIbHO HEOJHOPOIHOE
MCKPOBOU
JlaBuHHO K—1 [[IpeoOpa3oBaHue CHILHO
CKOJIB3SIIIE HEOTHOPOAHOIO TOJS B
MCKPOBOU OJIHOPOJHOE
KopoHHBIi 10...100 |(10...100)10>>1 |CumbHO HeoqHOPOMHOE
BakyyMHBIi 10°-10° [> 100 1-100 >>]1 |CuiibHO HEOTHOPOIHOE
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MHorna noBepxXHOCTHBIN pa3psij HA3bIBAIOT CKOJIB3SIIE-UCKPOBBIM Pa3psaoM.

KopoHHBII pa3psa 370 XxapakTepHas (popMa CaMOCTOSTEILHOIO Ta30BOTO pa3psija, BO3HHKAIOUIETO B
PE3KO HEOJHOPOJHBIX TMOJSIX. [JIaBHOW OCOOCHHOCTBIO 3TOTO paspsja SBISETCS TO, 4TO
MOHU3AIMOHHBIC MPOIIECCHI MTPOMCXOST HE 10 BCEH JJIMHE MPOMEKYTKA, a TOIBKO B HEOOJIBIION €ro
YacTH BOJHM3HM OJIEKTPOAAa C MalbIM paJUycOM KpPUBU3HBI (Tak Ha3bIBAEMOI'0 KOPOHHUPYIOIIETO
AIIEKTPOJIA).

1986Koporkor K.I'. banpkoBckuit H.I'. ITletpoB H.H. ®usmueckme mporecchl (GpopMUpPOBAHUS

M300pakeHNs TPU Ta30pa3psAHON BU3yanu3auuu. PaanorexHuka u siekTponuka, T.31. Ned. 1986.
c.625-643.
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Puc. 2-2.YcraHoBka 1715 U3y4eHUs1 HECAaMOCTOSITENIbHOTO Ta30BOT0 pa3psa.
du3nka ra3oBoro paspsaa.

[Tpomecc MPOXOXKACHUS IEKTPUUSCKOTO TOKA B Ta30BOM Cpejie HA3bIBACTCS ra3oBBIM paspsiaoM. B
HpOHCCC&X, Onpez[eml}oumx HpOXO)K,Z[GHI/Ie TOKa B rasc, yqaCTByIOT paSJII/I‘-IHBIC I-Ia.CTI/II_IBI-Z-).]'ICKTpOHbI,
MOJIOKUTEIBHBIC W OTPHIIATEIbHBIC HOHBI, HEHTPAIbHBIC aTOMBI H MOJICKYJIBI. Y CIIOBHS TTPOXOXKICHHS
TOKa Yepe3 pa3psIHBIA MTPOMEKYTOK OMPENCSIOTCS TaKXKe PSAOM BHEIIHHX MapaMeTpOB, TAKUX, KaK
KOH(UTYyparys, pa3Mepbl, SMHCCHOHHBIC CBOWCTBA JJICKTPOIOB, JIABJICHHE M COCTAB Ta3a, CHJIa TOKa U
T.1.

DJIEKTPUYECKHE Pa3psIIbl B ra3e MOAPa3eITIOTCS
-HCCaAMOCTOSATCIbHEBIC, Tp66yIOH_II/Ie JIs1 CBOECTo HO,Z[I[ep)KaHI/I}I BHCIIIHCT'O HCTOYHHKA HWOHHU3AIINU,
00eCIeYMBAIOIIETO MOSBICHUE 3aPSHKCHHBIX YacTHIl (HarpeB KaTo/1a, BHEIIHEE U3JIyUECHHE U T.1I.),
-CaMOCTOSTEIbHBIC, PAa3BUBAOIINECS TOJBKO 32 CUET MPOIECCOB B CAaMOM paspsife U HEe TpeOyrolue
BHEIIHETO BO30YKICHUS.

BonbramnepHas xapakTepucTrka paspsaa. [Ipu manoMm anogaHoMm Hanpspkenun (yuactok 1) He
BCE 00pa30BaBINMECS HOCUTENH JOCTUTAIOT MIEKTPOI0B. [103TOMY 110 Mepe yBETWUCHHS HANPSHKCHUS
TOK OyJIeT yBEJIMUYUBATHCS, MIOKA HE JIOCTUTHET HACBINICHUS (YU4acTOK 2), ONPEneisieMoro TeM, 4To Ha
AJIEKTPOJIBI TOMAIAI0T MMOYTH BCe 0Opa3oBaBIIHecs B TPyOke 3apsainl. C JabHEHIIIMM yBEITHICHHEM
HAMPSDKEHUS paspsij MePEeXouT B PEXKHUM Ta30BOTO YCHIICHUS, XapaKTePU3YIOIIEerocs 00pa3oBaHUEM
AJIEKTPOHHBIX JaBHH (y4acTok 3). Y4acTok 4 COOTBETCTBYET MEPEXOY K CAMOCTOSATEIILHOMY paspsiay.
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Puc. 2-3.Bonbr-amnepHas XxapakTepuCTHKa pa3psaa

Jlureparypa.
1969AponoB M.A. u ap. DAEKTpUUYECKUE pa3psibl B BO3AyXe MPU HAMPSHKEHUH BBICOKOW YacTOTHI.
Oueprus. M. 1969. 176.
19721Inactuann  B.B. BBenmenune B ¢Qusuky razoBoro paspsma. HpkyTckuii roc. yH-T WM.
A.A.Knanosa. Upkyrck. 1972. 218.
1975Jlamyx II.LH. YenmnokoB JIJI. SpemmeBa M.JI. Dnexktpoduszndeckue XapakTEPUCTHKU
CTPUMEPHOMN CTAaUH CKOJIB3SILIETo pa3psna. DieKkTpoHHas TexHuka. 1975.Bpim.6 c.9.
1986/Immyk I1.H. JlokTopckas auccepTamus MOCBAIMIEHHON ucciaenoBaHuio ¢uszuku pazButuss CP u
€ro MHOTOUYHUCIICHHBIM TPHIIOKEHUSM NPH pa3pabOTKe Pa3IMYHBIX JIEKTPOPU3UUECKUX YCTPOUCTB!
ra3oBbIX pa3psAI0B, KOMMYTAaTOPOB, YCTPOHCTB MUKPOIJIEKTPOHUKH.
19997lamyk I1.H. Ckonp3simuii paspsa B yCTpOHCTBaxX razopaspsiHoOM Busyanuzanuu. <«Hayka,
Nudopmanus, Coznanne’99». Tesuce nokin. MexayHap. Haydd. Koarp. C-Ilerepoypr. 1999.¢.70.
1987 Paiizep FO.I1. ®dusuka razosoro paspsaa. M. Hayka. 1987. 592.
1981 Eneuxuii Anexkcanap BamentunoBud. ['a3oBbiii paspsa. Hayuno-momynspHas nuteparypa. M.
3unanue. 1981. 68. (HoBoe B xu3nu, Hayke u TexHuke. Cepus "dusuka” Neb).

1987MI'Y, ®usznveckuii pakyabTeT, Kadeapa 3JIeKTPOHUKH.
Benuxos EBrennii [lerpoBuy, KoBaneB Anekcanap Cepreesud, PaxumoB Anekcanap TypcyHOBHUY.
1987Benuxos E.II. KopaneB A.C. PaxumoB A.T. ®usudeckue sBICHUS B Ta30pa3psaHOi ru1a3me. M.
lNayka. 1987. 160.+

3aBHCHMOCTD pa3psiia OT BJAKHOCTH BO3AyXa. Pa3psii MPOMCXOIUT B BO3IYIIHOMN (ra30BOi)
cpeze, MO3TOMY YBEIMYCHHE KOHIICHTPAlMU MapoB BOJbI MPUBOAUT K M3MEHEHHUIO NepudeprudecKkoit
4acTU KOPOHBbI cBeueHUs. [Ipu MOBBIIIEHHON BIAKHOCTH BO3JyXa B TMOMEUICHHMH Ha HEraTHBHBIX
CHMMKAaxX CTPHUMEpPbI UMEIOT OoJiee CBETJIbIH, «OeJechlii» BUJ, OHU HECKOJBKO JJIMHHEE OOBIYHBIX, a
dbopMa oTauuaercs OT JpeBOBUIHON. (OCHOBHBIE <«IIaTOJIOTMYECKHE» W3MEHEHHs] CBEUEHUs
COXpAHSIOTCS, HO TaKHe KapTHHBI CBEUEHHs TpyJaHee paciIugpoBbIBaTH, OCOOEHHO 3aTpyAHEHA
OLIEHKA MCUX0AMOILIMOHAIBHOTO cOCTOsAHUS. [103TOMY HEe peKoMeHyeTcsi MPOBOAUTH 00CIIEJOBaHUS B
MIOMEIICHHUSAX C TOBBIIIEHHON BIaXXHOCTHIO BO3yXa.
20031IporaceBnu E.T. BnusHue BIaXHOCTH BO3JyXa Ha XapaKTep €ro TOCIECBEUCHUS IPH
razopazpsagHoM ¢ororpadupoBanun 00vexToB. Kond. Kpacnonap. 2003.

2.20nTUMABbHBII BHIOOP YaCTOTHI NPH PErUCTPAIMM CHUMKA.

Pabouass 4actora HEOAHO3HAYHO BIMSET HA XapaKTEPUCTUKU CBedeHUs. i ayiekTpoia Ha OCHOBE
cTeKa cBeueHne HaOmronaerca HaunHas ¢ 4actorhl 200 . MakcuManbsHasa yacrtora cocrasisieT 15-
20 k' B 3aBUCHMOCTH OT MaTepualia U HanpsDKeHs. Mex 1y HIDKHEH U BepXHEH TpaHHICH HMEIOTCS
nBe uHTepecHsle oOnactu: nepsas 650 epr, Bropas 7000I epir. Ilpu HU3KOIM yacTOTe, MO-BUIUMOMY,
urpaet OOJIbIIYIO POJIb MMPOBOJAUMOCTh O0BEKTa, KOTOPAs OJHOPOAHA, MeTaill. [Ipu BBICOKOIT YacToTe
MPOBOANMOCTh OOBEKTa HE WrpacT BaXHOW POJM, a HAa TEPBBIA IUIAH BBICTYIA€T COOCTBEHHOE
MarHuTHOE ToJIe 00BEKTa, KOTOPOe, KaK BUIHO, HEOJHOPOIHO, U HE HAXOJUTCS B MPSIMON CBS3H C
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ANEKTPUYCCKOW TPOBOAMMOCTBIO. [Ipu HcciaenoBaHUM OO0BEKTa IIEJIeCO00pa3HO  HMCCIIEA0BaTh
3aBUCHUMOCTBH CBCUCHUS OT 4aCTOTHI.
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Puc. 2-4.CBeveHne METALTHYECKOTO HOXKA MPU Pa3HBIX YaCTOTaX.

B 00BIYHOM peXHMMe PEeTMCTpPallMi YacTOTa IOCTOSHHAs, BBIOpaHa ONTHMAJIBHOW JUIS TECT
00BEKTa U HUKAaK HE 3aBUCUT OT 00bekTa m3ydeHus. Ha camom gene yacToTa paspsizia JA0JDKHA OBITh
HepecTpanBacMoi M 3aBUCETh OT OOBEKTAa M3YUYEHUs, HAXOJUTHCS C HAUM B PE30HAHCE. DTO MO3BOJIHUT
MOJYYUTh MPUHIUIIMAIBLHO HOBYIO HH(OpMAIIHIO 00 00BEKTaxX MCCIeI0BAHMUS.

Pe3onancHas yacrora.

[Ipu npoBegeHUM uCCleAOBaTENe KHUPIMAHOBCKOIO METOAAa HEOOXOJUMO JTOOHUTHCS
OMOJIOTMYECKOTO PE30HAHCA MEXK/y SHEPTUeH CHIIOBOIO MCTOYHMKA M U3y4aeMbIM 00beKTOM. Tak Kak
IpU JWAarHOCTUKE CpPaBHUBAIMCH JlaHHBIC, MOJyYEHHbIE Ha YCTPOMCTBaX C pa3HbIMU pabOYMMHU
YacTOTaMH, TO BO3HHUKAJIU TPYAHOCTH C IMOBTOPSIEMOCTBIO pe3ynbTaToB. llpmumHa 3akimouaercs B
MOJIHOM OTCYTCTBUU CTaHJIApTU3alMK B JToi cdepe. Paznuuuss YacTOTHBIX XapaKTEPUCTUK
HMCTOYHUKOB BBICOKOYACTOTHBIX KOJICOAHMIA, BOT MPUYMHA HU3KON MOBTOPSEMOCTH TAKUX 3HAYMMBIX
pe3yiIbTaToOB, KakK, Hampumep, oOHapyxeHue Ooje3Hu wim Qgukcanus 3pdexkra GaHTOMHOTO JIHCTA.
Kak mpaBuiao, TOMBKO NpPHU HCIOIB30BAHUM KUPIMAHOBCKUX CHCTEM, KOTOpPbIE TE€HEPUPYIOT
PE3OHUPYIONIME C HW3Y4YaeMbIMH OHOJOTMYECKUMH OOBEKTaMH YacTOThl, MOXHO IOJYyYUTh
n300pakeHus, MO3BOJISAIONINE AUArHOCTUPOBATH HAYaIo OOJIEe3HH.

Jlna nonyuenus 3¢pdexra GaHTOMHOTO JIMCTA TaK)Ke UCTIOIB3YIOTCS B HECKOJIBKO MHOM ILJIaHE
NPUHIUIBl  OMOJIOTHYECKOTO pe30HaHca. BMecTo TeHepHpOBaHMS YacTOT, PE3OHUPYIOUUX C
(Gu3NYeCKUMHU aTOMaMM JIUCTa, MCCIENOBATEIM CTPEMSTCS PE30HAHCHO CTUMYJIUPOBATH aTOMBI
spupHOro mrabnoHa jaucra. XOoTa 3pHUpHAsT CTPYKTypa CYIIECTBYEeT B OoJjiee BBHICOKOM JHara3oHe
4acToT, 4eM ¢uiznyeckas marepusi, 3pupHbIE MO CIOCOOHBI BIUATH Ha MOBEJACHHE 3JIEMEHTapHBIX
YaCTHI], HAaIpUMEP AIEKTPOHOB. POPMHUPOBAHUE H300PAKEHNUS B KUPJIMAHOBCKOH CHCTEME OCHOBAHO
Ha SIBJICHMHM KOPOHHOTO paspsia U (PUKCHUPOBAaHMM HA IUICHKE CJIEA0B MPOXOXKACHUS 3JIEKTPOHOB
BOKPYT 3a3€MJICHHOTO OOBEKTa. BBI3bIBas M3MEHEHHs B MYTSIX MEPEMELICHHUS 3JIEKTPOHOB BOKPYT
dotorpadupyemoro mnpenmera, KupiamaHoBCkuil MeTOA HCMONB3yeT 3(PUPHO CTUMYIHPOBAHHbBIE
ANEKTPOHBI, YTOOBI OTYYUTH OTIEYATOK KOHTYpa 3(pUPHOTO Tema JIUCTA.

B ynauHo nonydeHHOM M300paxeHnH (aHTOMHOTO JIUCTA 3JIEKTPOHBI OTKJIOHSIOTCSI CUIIOBBIMU
JUHUAMH PE30HAHCHO AaKTHUBU3UPOBAHHOTO 3(UPHOrO TmOJs, MOAOOHO TOMY, KakK YacTHULBI
pacnbUIsieMOd KpacKd Hpuiunand Obl K HEBUAMMOMY YEJIOBEKY, Jelas ero BUAUMBIM. MHbIMH
clloBaMH, (AHTOMHBIM JHMCT-3TO H300pakeHHE CTHUMYJIMPOBAHHBIX AJIEKTPOHOB, OTpaXKarolee
MPOCTPAHCTBEHHYIO CTPYKTYpY dS¢upHOM MaTpuiibl. UYToOBI BOCIpPOHM3BECTH JTOT (DEHOMEH,
HeoOxomuMo uMeTh KupinnanoBCKUl CHITOBOIM MCTOYHUK JIJISl TEHEPUPOBAHUS SHEPTUU TAKOW YaCTOTHI,
KOTOpasi pe30HaHCHO BO30yxaaeT apupHoe Teno. YacToThl SHEPTUil, MPUMEHSEMBIX B KUPJIMAHOBCKUX
UCCIICTIOBAHMAX, HE WACHTUYHBI COOCTBEHHBIM 4YacCTOTaM 3(HPHOTO Tena, HO COCTOUT M3 HIDKHUX
00epTOHOB WJIM OKTaB YAaCTOT ATUX BBICIIUX BUOPAIIMOHHBIX SHEPTHil.

YacTOTHBIH CIEKTP CBEYEHHUS.

IIpoBenem cienyromuil dKCOEpUMEHT. byneM IUIaBHO HM3MEHATh YacTOTy CIIEIOBAHMS
WMITYJIbCOB OT MHHHUMAJIBbHO BO3MOXXHOH JI0 MaKCHUMaJIbHO BO3MOXHOH. Ilpm »Tom Oynem
aHAJIM3UPOBATh CTPYKTYPY KOPOHBI M KOJMYECTBEHHBIN NPU3HAK IUIOIIAJbL CBEUYECHHsS. BO3MOXKHBI
pa3InyHbIE BAPUAHTBI SKCIIEPUMEHTA.



1-nyomans He 3aBUCUT OT YaCTOTHI. DTO MAJOBEPOSITHO, JIMOO BHIOpAH CIMIIKOM Y3KHI IHanazoH
qacTOT (KOTOpBI ONpeAeNsieTcsl CBOMCTBaMH TIeHeparopa), Ju0O HEJOCTaTOYHas TOYHOCTb
HU3MEpPEHU.

2-YaumonanbHoe pacnpeaeneHue. CrekTp UMeeT eIWHCTBEHHbIH MaKCHUMyM IPH KaKOW-TO 4acToTe.
OTO O3HAYaeT, 4YTO CBEUEHHUE ompeiensercs OAHUM (u3nYecKuM mnpoueccoM. JlaHHas wyacToTa
SIBJISIETCSI ONITUMAJIBHOM .

3-ITomumomansHoe pacnpeneneHue. CIeKTp UMEET HECKOJIBKO MAaKCUMYMOB. JTO 03HAYAET, YTO UMEET
MECTO HECKOJIBKO pa3M4yHBbIX (PU3WYECKHX TMPOLECCOB, U JJS PETUCTPAllMM KaXAOTO W3 HHUX
He00X0IMMO MPOU3BOIUTH U3MEPEHHUSI HAa OTPEIEIIEHHOM YacToTe.

2.30nTHMAJBHBINH BHIOOP HANIPSIZKEHUS MPH PerHCTPAIIMU CHUMKA.

VHTEHCUBHOCTh CBEUEHHMS NPONOPLUOHATIbHA HANpsDKEHHIO. [Ipm HU3KOM HamnpsyKeHUU
CBEUEHHE HE BO3HHUKACT, NPU IMOBBIIICHUN HANPSKEHUs pa3psa UMeeT (PIyKTyallMOHHBIH XapakTep.
[Ipy BBICOKOM HAaNpsHKEHUU TPOMCXOIUT MPOOOH AMAINEKTPHKA, U CYIIECTBEHHO H3MEHSIOTCS
XapaKTEPUCTHKH 00BEKTa (asbIa).

JIByxmapamerpoBasi peructpaius uzoOpaxenuid. Ilpu kaxmaol ¢ukcupoBaHHON dYacToTe
JKEJaTeJIbHO PETUCTPUPOBATh CBEUCHHE MPH PA3IUYHBIX HaNpskeHusX. TakuM oOpasom, s
MOJTy4eHUs NMOJHON HHpopMau 06 00bEKTe BMECTO OJHOIO CHUMKA JKEJIAaTeIbHO MOIYYUTh LETYI0
CCpHUI0 CHUMKOB, IIOJIYYEHHBIX IIPH Pa3JIMYHBIX YacTOTaX M HampsbkeHHAx. Ha ompenencHHOM
HaIpsDKEHUU M 4acTOTE CBEUEHHE NPUHLUIMAIBHO MEHSET CBOM XapakTep, JaHHbIE XapaKTEPUCTUKU
U1 KaXJ0ro OObEeKTa WHAWBUIYAJIbHBI. YBEIMYMBAETCS I[BETOBAs IaMMa, MCUYE3al0T IPU3HAKU

KOPOHHOTO pa3psija, pororpaduu cTabUIbLHBI BO BpEMEHHU.

Puc. 2-5. Kupnmanosckass ¢ororpadus nucta ¢uankd, TMOJyYeHHas C HCIOJIb30BaHHEM
BBICOKOBOJIBTHOTO TeHepatopa (ciaeBa) M OObIYHON mbe3o3axkuranku (crpasa). (bommapes B.M.).
[TpuMeHsiIcs METO/] MOBEPXHOCTHOTO pa3psia.

VBenuueHre HANPSKCHUS, YacTOThI, BPEMCHH OSKCIO3WIMK TMPUBOAUT K YBEIHUYCHUIO pa3MEpOB
KOPOHBI CBCUCHHsS, MPH OTOM BKJIaJ CaMOro OOBeKTa B (OPMHUPOBAHHE pas3psaa CHUXKACTCH,
uH(OpPMAIMsI O COCTOSIHUM OpraHM3Ma HCKaxkaercsi. [103ToMy ISl THArHOCTHKH HEOOXOIMMO
HCIIOJIb30BATh ONITUMAJIbHBIC UMITYJIbCBL (,Z[OCTaTO‘IHBIe, ‘ITOGBI pa3BUIICA paspsAad, HO MUHUMAJIbHbIE
M0 3HAYEHHIO).



Puc. 2-6.CBeuenne TecT-00beKTa IPH PA3IMYHBIX MTapaMeTpax reHeparopa.
a) U =12xB, F =500, t =0,1cek,
=16xB, F = 100l'1, t = 0,5cek.

2
c
[

2.40nTHMAJIbHOE KOJIMYeCTBO HMITYJIbCOB, MOHOMMITYJIbCHAAA (oTorpadus.

[Ipu cTaHmapTHBIX METOAAX PErucCTPalUd MPUMEHSETCS MHOTOMMITYJIBCHBIM PEXHUM pErHCTpaiuu
(peructpanyst ¢ HakorieHHeM). [Ipyu perucrpanyuy B MOHOMMITYJILCHOM PEXUME IPOsBIsieTcs: Oosee
TOHKasi CTPYKTypa IOJisi, HO B 3TOM CJIydae Ha PETHCTPAILMIO MOCTYyMaeT Majo cBeTa. B aTom ciydae
HEOOXOJMMO HCIOJIb30BaTh BHICOKOYYBCTBHTEIBHYIO IUICHKY, WM BBHICOKOYYBCTBUTEIBHYIO Kamepy,
YTO YAOPOXKAET CUCTEMY.

[lpu cranmapTHO#M (IMTENBHOM) SKCIO3UIMKM perucTparus (ororpapuu MPOU3BOIUTCS B
TeueHnn MHoOruX umIyiabcoB (o 30 mo 5000). 3a 310 Bpems NMPOMCXOJUT JBa CYIIECTBEHHBIX
nporecca:

-IPOUCXOANUT YCPETHEHNE KapTUHBI U MPOIAAAeT BHICOKOYACTOTHAS COCTABIISIONIAs H300pakeHus,
-IPOMCXOJUT W3MEHEHHE COCTOSHHSI OWOIMONIiI B pE3yiabTaTe ICHCTBHS NEPBBIX HMITYJIbCOB, U
pPEruCTpUpyeTcss He MTHOBEHHOE COCTOSIHUE, 8 YCPETHEHHOE.

KoporkoB K.I'. Ilpu peructpanuu Ha (OTOIJICHKY B TEHEpaTopax MPHUMEHSETCS WMITYJIbC
mutenbHocThio 10 MukpocekyHa. [1o BOZBMOXKHOCTH KellaTelnbHO MPUMEHSITh OJMHOYHBIN UMITYJIbC,
onHaKo s poTorpadupoBaHus PyK denoBeka 0osiee MHPOPMATUBHBIM OKa3aJI0Ch MPUMEHEHHUE MaYKU
n3 10 umnynecoB, cnenyromux ¢ gactotor 30-1000 1.

B cnywae perucrpanuu Ha BUIEOKaMepy TUIHUYHBIMUA TapaMeTpaMH SBISIOTCS: JUTUTEIHLHOCTD
mmiynbca 10 wxce, dacrora crnemoBanus ummynbcoB 1000 T'm, Bpems omHOro ceaHca
¢dororpaduposanus 0,5c.

bonpapes B.M.

Hcnonb3yeM MOHOMMITYJIBCHBIN PEXUM CO CIAEAYIOUIUMH MapaMeTpaMu:

-PexxumM BO30YKICHUSI-MOHOUMITYJIHCHBIH,

-AMIIUTYTHOE HaNpsOKeHHE UMITyiIbca Bo30yxkaeHus-10 KB. usmepennoe Ha aktuBHOW Harpyske 10
Mowm,

-IlonsipHOCTH UMITYNIbCA-OTpULIATENbHAS,

-dororuieHKa-MeIMIIMHCKAas: pEHTIeHOBCKas1, ByxcroponHss ("Ceema" PM-B, Retina XBM),
-N3omsitop-cTexito auctoBoe (00bIYHOE OKOHHOE), 4 MM.
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Puc. 2-7.CHUMOK B MOHOMMITYJIECHOM PEXKHME.

1997bonnapee  B.M. MonoumnynscHas 1ia3mMorpadus d4enoBeka. bpomopa. Marepuans
MexayHaponHoro cumnosuyma «buoruasma-penomet xxuzau». 19-21urons 1997. Anmatsr 1997.
1998+bonnaper B.M. MonoumnynbscHas mia3morpadus. Perucrpaiius aHOMaIbHBIX SHEPTETHUECKUX
nposiBieHuil. MexxayHapoaHasi HayuHast KoHpepeHuus «Kupnuonuka, Oenbie Houn-98». 18-22urons.
Cankr-IleTepOypr 1998,¢.36.

1999bonnapes B.M. MonoumnysnbcHas miaasmorpadus. Peructpamust 3HEpreTMYECKHMX MOTOKOB
nayibLeB pykH yenoBeka. [lapancuxonorus u ncuxodpusuka 1999.Nel. 1999.¢.65-67.+
1999bonnaper B.M. MonoumnynbscHas mia3morpadus. Perucrpaiius aHOMaIbHBIX SHEPTETHUECKUX
nposiienuit. [Tapancuxonorus u ncuxogpusuka 1999.Nel. 1999 .¢.68-69.

2000bonnape B.M. MonoumnynbcHas miasmorpadus. Peructpamus TOHKOMEPHBIX 00pa3oBaHUN U
aHOMAJIBHBIX SHEPreTUYEeCKUX MposiBieHui. 241 Mexaynapoansiii Konrpecc Cnabbie u cBepxciadbie
ToJIst ¥ u31ydeHus B Ononoruu u meauiuae. 3-7 urous 2000.CI16. ¢.195-196.

2003bonnapes B.M MonoumiynbcHas 1iazMorpadus: HOBbIE HArpaBlICHHs B OMOIHEPreTUYECKUX
HCCIIEIOBAaHMSX YEIOBEKA.

2004 bonnapes B.M.Kupnuan-dororpadus uudposas u TpaauunonHas. Hexoropsle crieruduyueckue
MOMEHTBHI.

2004 Kopubimes H.I1. (Beaukuii HoBropon).

2004 Kopusiues H.IT. MonoumnynbcHas razopaspsianas Busyanusanus. Koud. «Ipubopoctpoenue-
2004 » Buaaumna. 2004.

2006Kopuemies H.IT. Meton TeneBU3MOHHOW MOHOWMITYJILCHOM BH3yallU3allud Ta30pa3psaHOro
ceeuenus. 1451 Bcepoccuiickas koHdepeHimus «CoBpeMeHHoe TeneBuaenue», M, ®OI'YII MKb
«Onekrpon», mapt. 2006.

2009Xaiimun Anekcanap Buxkroposuu HI'Y, Benukuit Hosropoa.

Co3maH HOBBIM METOJ TEJIEBU3MOHHOM BHU3yaju3allid, OCHOBAHHBIM Ha 3aMEHE CYNEepHO3ULIMU
CTPUMEPOB, BO30Y>KTa€MbIX HEMPEPBHIBHOW MOCIIEAOBATEILHOCTRIO MMITYJIbCOB B OTICIBHOM Kajape
(cymeprio3uiiusi MO MHOXECTBY), Ha CYNEPIO3HUIIMIO CTPHUMEPOB, COJCPIKAIIUXCS B  Kaapax
BU/JICOTIOCIIEIOBATEILHOCTH TIPU BO30YKIEHUU CBEUCHUS OJMHOYHBIMU UMITYJIbCAMHU B KXKIOM Kajpe
(cymepmosuiiusi MO  BpPEMEHH) C TOCIEAYIOMICH MEKKaapOBOW 00pabOTKOM  MmoydaeMoit
BUJIEOTIOCIIEIOBATENBHOCTH.

Co3maH  EUCTBYIOIIMI  AKCOEPUMEHTAIBHBIA  MakKeT  anmaparypbl  TEJIEBU3MOHHOMU

BU3yaJHM3alldd CBEUEHUS Ta30BOT0 pa3psiia, BO30YXKIAeMOro OJWHOYHBIMH HMITYJIbCAMHU, H
MIpOrpaMMHBIE cpeicTBa 00pabOTKU MOJTy4aeMOil BUI€0NOCIIeI0BATEIbHOCTH.
-Kopupies H.II. IlleBeneBa JI.A. Xaiimun A.B. Busyanuzauus ra3opa3psiHOIO CBEUEHUS
BO30yXmaemMoro  oaWHOYHbIMH  umnyidbcamu. Cankt  [letepOyprckmii  rocymapcTBEHHBIN
AJIEKTPOTEXHUYECKU yHHBepcuteT uMeHn B. UW. YnpsHoBa. 741 MexnyHapoaHas kKoHpepeHuus
«Tenesunenune: [lepenaya n o6paboTka n300pakeHnii». ¢.185.

8



2009Kopuemmes H.II. IlleeneBa JI.A. Xaitmun A.B. TeneBuszuoHHas BuU3yadu3alus CTPYKTYpP
ra3opaspsHoro cBedeHus. Bompocel paamosnexkTpoHukH, cep. «IexHuka TeneBuaeHus», CaHKT-
[TerepOypr. 2009.Bpim. 2.C.77-79.

2011Kopusimes H.IT. CmuproB H.U. Xaiimun A.B. Meroa Bu3yanu3aniy CBEUEHHUS Ta30BOTO
paspsaa, Bo30y>KIaeMoro eqMHUYHBIMU UMITYJIbcaMu. Borpockl paarosnekTponuku. Cepust «TexHuka
teneBueHus». Bom 2. 2011.

2011Xaiimun A.B. MeToa TejIeBU3MOHHOIH BH3yaJW3allMd CBeYEHHUs] Ta30BOro paspsja,
B0O30Y:KI€HHOI0 eIMHUYHBIMM HMIIyJbcaMu. Jluccepramusi KaHIMIATA TEeXHUYECKHX HaYK.
Beaukuii Hosropoa. HI'Y.

2.5BbI00p NOJSIPHOCTH HATIPSIKEHUSI.

1972JloxtopeBuu Banepuit AnekceeBnu  (Cumdeporions) MNPeaIoXKuI —HCIONb30BaTh IS
peructpani OAHOIIOJISIPHBIC HWMITYJILCHI. HpI/I MOJIOKUTCIIBHOM W OTPULATCIBHOM BO3I[CﬁCTBHH
KapTHHBI CBEUCHHSI CHJIBHO pa3iMyaliuCh II0 JUIMHE CTPUMEpoB. B omHOM ciywae paspsin
(dbopMHpOBANN TOJIOKUTEIbHBIE HOHBI, B JAPYroM O3JEKTPOHbI. IIpM OAHOMOJSAPHBIX HMIYJIbCAX
oroOpaxkaercst 6osee TouHas MHPpopmanus. MIHTepecHO nenaTh JABa CHUMKA, MPU TOJOXKHUTEIBHBIX U
IIpu OTPULATCIIbHBIX UMITYJILCAX.

1972JloxtopeBuu B.A. HMBanoB D.B. Illectepurn WN.C. HoBoe B metomuke dororpadupoBanHus
OMOJIOTUYECKUX OOBEKTOB B HMIIYJbCHOM BBICOKOBOJBTHOM paspsiie. Teopuss M MpakTHKa
OMOJIOTMYECKOTO0 CAMOOYHIIICHHS 3arpsi3HeHHbIX Bosl. M. MI'Y. 1972.¢.223-226.+

1997bounnapes Bagum MapkoBuu.
borpmapes B.M. mnosyqasl CHUMKM IpU I10Ja4€ HMITYJIbCOB ITOJIOKUTEIBHOM WM OTPULIATEIIBHON
IOJIAPHOCTH.

Puc. 2-8. Cuumku nanbieB 4a u 4B cjaenaHbl NMpU OTpHLATEIbHOW monsipHocTH, 4c u 4d mpu
MOJIOKUTEIBHON mossspHOcTH. CHUMKH 4a ¥ 4C MOJMydYCHBI NMPH KOHTAaKTHOM Mmertone, 48 u 4d npu
JTMCTAaHTHOM METOJIE.

[Ipu kOHTaKTHOM MeToJie 0oJiee CHIIBHOE CBEUEHHUE TPU OTPULIATENILHOM MOISIPHOCTH.

[Tpu auctanTHOM MeToie OoJiee CHIIBHOE CBEUCHUE TIPH TTOJI0KUTEIBHOM MOJISPHOCTH.



Puc. 2-9. M3ob0paxkeHne MOHETHI MPH IMOJOXKHUTEIBHON MOJIAPHOCTH (ClICBa) M OTPHIATEILHON
noJsipHOCTH (CIipaBa) Ha AJeKTpoJie. bonee cuibHOE CBEUEHHE TIPU OTPULIATEILHOM MOJISPHOCTH.

2005boituenko A.Il.
}&mf% a’ i i ":;‘l e
¥ e ; " e
s E .:_ _:‘ J !
3 .‘f ]":_ /

Puc. 2-10.T"a3opa3psanpie n300pakeHUs1 MajbleB, MOTYYEHHBIC TPH TOJOXKUTEIBHON MOJSIPHOCTH
(cneBa) u otpunarenbHoi monspHocTH (cmpaBa) (boituenko A.I1.). Boje cunbHOE cBedeHHE MpU
MOJIOKUTEITLHOU MOJIIPHOCTH.

1996-Cankun I'eopruii HukosnaeBuu,

1996-Cankun I' H. Uactutyt ruaponunamuku CO PAH, HoBocubupck.

1996 Cankun I''H. Tecnenko B.C. HWccnemoBanuwe 3JIEKTPHUYECKOTO paspsiga B BO3AyXe C
KaIlWUISIPHBIM 3JIEKTPOIUTHYECKUM 3JeKTpoaoM. [Tucema B XKTD. 1996.1.22. Ne24. ¢.49-53.+
2000Cankus I'.H. Tecnenko B.C. MonenupoBaHue MOprCTOro KOXKHOTO TIOKPOBA YEJIOBEKA B METOIE
razopaspsiaHoi Bu3yanuzanuu Kupnman. CUCTEeMHBIH MOAXOM K BOMPOCAM aHANU3a M YIPABICHUS
ounonornueckumu oorekramu. Kord. Mocksa. 2000.¢.15-16.

B crarbe mpenmonaraercs, 4YTO CBEYCHHE IO KOHTYpPY Majblla YEJIOBEKA SBISETCS KOPOHHBIM
paspsoM Ha OTKpPBITHIX MOpax MOTOBBIX >kene3. [IpousBeneHo mozenupoBaHue 3Toro 3gdexra c
MOMOIIBI0 MHOKECTBEHHBIX KAMWUISIPOB M3 MOJUMETHIMETAKpUiIarTa ¢ BHYTPEHHUM JHAMETPOM
50mkM, HamoaHeHHBIX BogHBIM pacTBopoM NaCl 0,3%.CxozactBo ¢ororpaduii CBEUCHHs MalblEB U
WCKYCCTBEHHBIX KAIMMJUIAPOB OKA3aJoCh TOPA3UTENbHBIM. ABTOpPHI JAENAIOT 3aKIIOYCHHE, YTO
Ha0Jt0/laeMoe CBEUEHHE MO0 KOHTYPY HaJbLIEB SBJISAETCS KOPOHHBIM paspsiioM Ha OTKPBITHIX MOpax
IIOTOBBIX XKEJIE3. [Ipu 3amonHeHNN KanWUISIPOB YUCTOM BOJOHM cBeUeHHE HE OBbIII0 0OHAPYKEHO.

I, MxA

150
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Puc. 2-11.BonpsTamnepHas XapaKTEpPUCTHKAa KOPOHHOTO pa3psiaa sl MEKIICKTPOIHOTO PACCTOSHUS
2vM. l-oTpunarenbHas KOpOHa Ha MEIHOM OJJIEKTPOAE, 2-0TpULIATeNbHAas KOpPOHA Ha KHUJIKOM
ANIEKTPOIE, 3-10JI0KUTETIbHAsT KOPOHA Ha METHOM JJIEKTPOE, 4-410JI0KUTETbHAs KOPOHA Ha YKUKOM
AJIEKTPOJIE.

[TokazaHo, 4TO IPU OTPHUIATEIHHOM JIEKTPOJIE 00pa30BaHHE KOPOHHOTO pa3psijia MPOUCXOINUT
IOpU TOPa3I0 MEHBIIEM HANpPSDKEHUH, YeM NpPU TOJOXKHUTEIBHOM 3JIEKTPOJe. DKCIEPHUMEHTHI
MPOBOJIMIIMCH MPH MOCTOSTHHOM HampsikeHUH. TakuMm o0pa3oM IMOJTydaeTcs, 4TO €CIH Ha OOBEKT
noJiaBaTh OUMOJISIPHBIE UMIYJIbCHI HEOOJBIIOTO HANPSLKEHUS, TO OynyT paboTarh TOIBKO MMITYIBCHI
OTPHIIATEIIEHOW MOJISIPHOCTH Ha AJIEKTPOJIC.
19991 um6yr B.C. YepnocuroB A.B. 3amanckas T.A. Bosmoxknoctu monHomoissipuoit ['PB mpu
JIMarHOCTHKE OCIOKHeHu# Oepemennoctr. Mar. Il mexmynapogHoro konrpecca «Hayka.
WNudopmanus. Cosznanue». CI16. 1999.c.23-24.

Monononsipsas  ['PB  mo3BonsieT OIEHHMBAaTh  <OHEPreTHUYECKHE» TapaMeTpbl  TOUYEK
aKymyHKTYpbl (Oananc u aucOanaHc) 63 BO3ACHCTBHS 3JICKTPOAa HA KOKY M IMO3TOMY CBOOOJTHA OT
ATHX HEJIOCTATKOB.

2.6 Jlunamuueckasi I'PB.

CseucHHE OT NaJbCB OYCHb JUHAMHWYHO, KOPOHA CBCUCHHUSA IMOCTOAHHO H3MCHIACTCH. Ho
XapaKTCPUCTHUKHU CBCUCHUA (HJ'IOI_HaI[I), I/IHTCHCI/IBHOCTB) OCTAaKOTCA ITOCTOSIHHBIMU.

Puc. 2-12.11a1b KagpOB CBEUCHHUSI, CHATHIE C HHTEPBAJIOM B HECKOJIBKO CEKYH/I.

I¢ddext Hachlmenus cBedyeHusi. [Ipu perucrpauum cBedeHHUs MajbleB HaOIIOAaETCS
YBEJIIMYEHUE HMHTEHCUBHOCTH CBEUYEHHA. OTO MOXXHO OOBACHUTb TEM, UTO MPOYMUIIAIOTCS
SHEPIreTUYECKUE MOPBI U MPOUCXOAUT HAPACTAHUE ITI0TOKA YHEPTUH.

ekt ucTomenns cBeyeHusi. Eciiu Ha oUH U TOT e 00BEKT HEMPEPHIBHO M JOCTATOYHO
noaro (ot 10 mo 30 MUHYT) BO31€HCTBOBATh TOKAMH BBICOKOM YaCTOTHI, TO HHTEHCUBHOCTH CBEYCHHUS
ociabeBaer.

o0 b—— .
9 2 4 & B WO O12 M G 18 P O M N W X

Tirna, sac

Puc. 2-13.13menenue mwiomanu ceeueHus ot nanbiia (Koporkos K.I'.).
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VHTEHCHBHOCTS CBEMEHUR [¥on. ¢

BPEMA

Puc. 2-14.5¢dexT ucromenust CBEYCHHUS MTPU HEMIPEPHIBHOM BO3CHCTBUU BBICOKOYACTOTHOTO TIOJIS
Ha KOXKY YeJIOBEKa.

[lpu pemieHun 3amaun  UACHTUHKAIMU OO0bekTa (MaTepuania, BEIIECTBA) BAXKHBIMHU
napameTpamMH SIBJIICTCS MHTCHCHBHOCTh CBEYCHHUS B HaYalbHbIi MOMEHT W NpPH YCTAHOBHBILIEMCS
pexxume cBeueHus (opueHTupoBouHO 10 cek).

B 3aBUCHMOCTH OT TUHAMHUKH M3MEHEHHS IUIONIAIU CBEYCHHUS BO BPEMEHU MOXHO BBIICIUTH
7IBa KJlacca OOBEKTOB:
1-mommaab CBEYCHUS BO3PACTAET CO BPEMEHEM, TajIbIlbl, Macia,

2-momianb CBEYCHHS YOBIBa€T CO BPEMEHEM, METaUNIMYECKU IMIMHID, PACTBOPHI 3JEKTPOIUTOB
NacCl, KCI.

2003 KpbrxanoBckuii IaBapa Baagumuposuy, Cankr-IletepOypr.
2003KperkanoBckuit 3.B. Meton KOHTposs XHUIKO(pa3HBIX OOBEKTOB HAa OCHOBE Ta30pa3psaHOM
Bu3yanm3anuu. Jluccepranus kanauaara rexanueckux Hayk. CI16. JIMTMO. 103.a++

KppDKaHOBCKMM OTMEYEHA BAKHOCTh HCCICNOBAaHUS KOPOHHOTO paspsia B IUHAMHUKE,
muHamudeckas ['PB. bout cozman mpubop «KpoyHockom» Ui perucTpaludy TUHAMUKA CBEUYCHHS.
ITockombKy TMHAMUYECKUHM MOAXOJ NaBajl NMPUHLMIIMAIBHO HOBBIE BO3MOXKHOCTH, HENPUBOIUMBIEC K
cratuueckoil kiaccuueckoir cxeme I'PB, B 2007 rogy Obulo mpenioxkeHO Ha3BaTh ONMMCAHHBIN
JTMHAMUYECKUN METO]I KPOYHOCKOIIHEH.

B kauecTBe TeCT 00bEKTa HCIIOIL30BAJICS MUJIWHAP U3 TUTAHA.
AToD

TIACEUAS, AACROTHA

4500

4300
4100

Araa (pal)

aa00

aroo
3500

4 e
Time (s} Bpeus, ¢
Puc. 2-15.1Tno1mans cBeueHHs IS METAITMYECKOTO MMIHHApa. B TeucHue 4 cek (10 Apyrum JaHHBIM
100cek) MHTEHCUBHOCTh CBEUEHUS 0CIa0EBaET, a 3aTEM OCTACTCSI IIOCTOSIHHOM.
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Puc. 2-16.3aBUCHMOCTH IIJIOIIA 11 3aCBETKH OT BpeMmenu st pactBopoB NaClu KCI.

DR i B AR T AR T

LU B NECE R U R BT O e LS R e

Bguinan, ¢

Puc. 2-17.3aBUCUMOCTh HHTEHCUBHOCTHU 3aCBETKH OT BpeMenu aiisi pactBopoB NaClu KCI.

[Tonmywaercsi, 4TO TUIOIIAAb 3aCBETKU SIBIsETCsS Oosiee MHPOPMATUBHBIM IapaMeTpPOM, YeM CpEIHss
MHTEHCUBHOCTH 3aCBETKHU.

Tel g et
sht L ded TT

Synthetic Benzaldehyde N TIRTE L 1) S

L1} 2 4 ] ] T T s nan e n AN TSP U v S naar .

Time (s} Bpeus. ¢

Puc. 2-18.3aBucuMocThb CpGI[HGfI WHTCHCHUBHOCTU CBCUCHUA U IUIOIIAAW CBCUYCHHU IJId PA3JIUYHBIX
Macel.

2002Axmerenu I'.I'. bopucoBa M.b. Kpepkanockuit 3.B. KopotrkoB K.I'. Koporkmna C.A.
HccnenoBanne kpoBu MeronoMm auHamuueckoil I'PB-rpaguu. 64 mexn. Konrpecc Hayka,
Nudopmanust, Coznanue. 13-14utons 2002.CIIOUTMO. 2002.¢.64-65.

2003Kpeokanosckuit 3.B. KopotkoB K.I'. Koporkmna C.A. Maremaruyeckoe MOJEIMPOBAHUE
MPOIIECCOB JTMHAMHYECKON Ta30pa3psiIHONM BU3yaIM3alldd JKUJAKO(A3HBIX OOBEKTOB. 741 MEXI.
Konrpecc Hayka, Undopmanus, Cosnanue. C-lerepOypr. 6-8 utons 2003. CIIGUTMO, 2003.c¢.40-
41.

2003Kprokanosckuit 3.B. Kopotkos K.I'. Kopotkuna C.A. bopucosa M.b. Matpasepc I1. Momox K.
ITerepcorn II. Illaac H. Baitnmens6oiim A. IccnenoBaHue JHWHAMHUYECKUX XapaKTEPUCTHK
ra3opaspsagHOro CBEYCHMs >KUIAKO(A3HBIX OO0BEKTOB. 741 Mexna. koHrpecc Hayka, Mudpopmarms,
Coznanue. CIlerepOypr. 6-8utons 2003.CIIGUTMO, 2003.c.42-43.

2003Kpeokanosckuit 3.B. Kopotkos K.I'. Kopotkuna C.A. bopucosa M.b. Matpasepc I1. Momox K.
ITerepcorn II. Illaac H. Baitnmens6oiim A. IccnenoBaHue JWHAMHUYECKHUX XapaKTEPUCTHK
ra3opaspsgHOro CBEYCHHs >KHUIAKO(A3HBIX OO0bEKTOB. 741 Mexa. koHrpecc Hayka, Mupopmarnms,
Coznanue. CIlerepOypr. 6-8utons 2003.CIIGUTMO, 2003.c.42-43.
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Caunkr-Ilerepoypr, JUTMO, xadeapa npoektupoBanus KoMbioTepHbx cuctem ([TKC).
Ba6unkuii Makcum Anexcanaposuy ktH, (HUU®PK)

MypomueB JAmutpuii Uabnu k1H, Cankt-IlerepOyprekuii Texunueckuit Y auBepcuter «SPIFMO»,
Bno6aba O.U. un:keHep,

Koporkuna C.A. uH:KeHep,

2000babunkuit M.A  Aptomarmueckas kinaccudukanuss [PB-rpamm B mporHo3upoBaHUH
NCUX0(U3NIECKON COPEBHOBATEIBHOM rOTOBHOCTH criopTcMeHoB // |V MexyHapoTHbIil KOHTpecc 10
ounosnexrporpadun. DHeprus 3emn u Yenoseka. Tesucer. CI16. 2000.¢.20-22.

2001 badbunkuit M.A. Mypomrie JI.1. Meroauka u texnuka nmuHamudeckor ['PB-rpaduu. Hayka,
Nudopmanus, Co3HaHue: marepuaisl 5-oro MexayHap. konrpecca, CI16. 10-12 urons 2001. CII6.
CIIoI'M'TMO (TVY). 2001.c.60-62.

2003KopotkoB K.I'. Kpsixanockuit 2.B. Mypomues /.M. babuukuit M.A. Bbopucoa M.b.
ABTOMaTH3UpPOBAaHHAs CHCTEMA U3MEPEHUS JUHAMHUYECKUX XapaKTePUCTHK MapaMeTpOB M300pakeHUs
razopaspsigHoro cBeuenus. MUudopmanmonHo-ynpasmnstonue cucrembl. 2003.Ne2-3.¢.73-79.+
2003MypomueB Amutrpuii Uiabud. ABTOMATH3MPOBAHHASI CHCTeMa O0pPa0OTKH M aHAJIM3a
auHamMuuyeckux I'PB-rpamm Omosiornyeckux o0beKkToB. Jnccepranusa KaHINMAATA TEXHUYECKHX
Hayk. 2003. 134.

2004 baouuxuii M.A. ABTOMaTH3MPOBAaHHOE NPOEKTHPOBAHUE CHCTEM AHAJIU3A JTMHAMUYECKHX
razopaspsiiHbIX n3oopaxenuii. [uccepranus kanauaara rexunnyeckux Hayk. CII6. 2004.
2006MypomueB JI.M. dopmupoBaHHE IWATHOCTUYECKMX 3HAHUM Ha OCHOBe 0a3 JaHHBIX
razopa3psaaHbix nzoopaxkennii. [Ipudopoctpoenue. T.49,Ne2, 2006.c.22-25.

2006badunkuit M.A. Koporkuna C.A. KoporkoB K.I'. Kpspkanosckuit 2.B. Mypomues I.U.
[IpoekTupoBaHue cUCTEM aHajdu3a AMHAMUYECKUX [IOJIYTOHOBBIX H300pakeHUH, TOTYyYEHHBIX
metonom I'PB 6uosnexrporpaduun. [lpubopoctpoenue. 1.49,Ne2. 2006.c.19-21.

2006KopotkoB K.I'. Kpspkanosckuit 2.B. Mypomues .M. u ap. IlpakTuyeckue OCHOBBHI MeTOaa
razopaszpsaHoi Busyainusamuu (['PB).

2009KopotkoB K.I'. Mypomuie /.. babunkuit M.A. bopucosa M.B. Slnosckas E.E. llanua A.B.
Hcaesa E.B. IlpakTuueckue OCHOBBI MeToja razopaspsaHoi Buzyanmsanuu. CI16. JIMTMO. 2009.
13%.++

2009Mypomues JI.U. [Ipaktrueckue ocaoBel MeTona ['PB. CI16. 2009.

2011Psa6uenko H.A. utpux N.B. MuxaneBa E.H. Ocobennoctn meroauku auHamudeckoir ['PB-
rpaduu mpu omnpeaeneHnn GaabCu(PUKATOB TMPOJOBOILCTBEHHBIX TOBapoB. l1-1 Bceykpaincbka
HAYKOBO-TIPAKTUYHA Ta CTYAEHTChbKa KoH(epeHIis «[IpobiieMu po3BUTKY Ta BIPOBAIKEHHS CHUCTEM
yOpaBiIiHHS, cTaHaapTH3allii, ceprudikaiii, MmeTposorii B perionax Ykpaiau», lonensk, JJHTY, 2011.
c.165-166.

OueHb UHTEPECHBIMHU SIBIISIOTCS UCCIE0OBAHUS 00Jee TOHKOW TUHAMMKH, TUHAMUKH TUIOLIAU
OTJIENbHBIX CEKTOPOB B KOPOHE CBEUCHHUS.
2002-KonapateeB A.1O., Kpeokanosckuii 3.B., Kopotkuna C.A. AHanu3 CEeKTOpaIbHOW TUHAMUKU
W3MEHEHUS IPB-TPaMM KaK HOBOE HampaBiieHHe uccieaopanuii B ' PB-rpadumn.

HccnenoBanus mpoBOAMINCH Ha OE3bIMSHHBIX MaJbIIaX JIEBOW U MpaBoil pyk ¢ nmomoribio ['PB-
kamepbl. Bpems cvemku ot 5 10 30 cek. Mcmonbs3oBanuch pasnuyHbie BapuaHThl pa3ouenus ['PB-
rpaMMBbl Ha CEKTOpa C IIeNbI0 MCCIEeNOBaHMUSA IMHAMUKU CBEUCHHs B JAHHBIX CEKTOpax, MOUCKa MX
OTJIMYUTEIBHBIX 0COOEHHOCTEN B (POHE U NIPU U3MEHEHUU (DYHKIIMOHAIBHOTO COCTOSIHUSI UCTIBITYEMBIX
B pe3yJIbTaTe Pa3IUYHbIX HArPy304YHBIX TecTOB. ONTHMaIbHBIM HaiieHo pa3ouenue I'PB-rpammsl Ha
120 cexTopoB, YTO TMO3BOJIMJIO BBISIBUTH (DYHKIIMOHAJIHLHO 000COOJIEHHBIC y4YacTKH, 3aHUMAIOIIHE 3
rpagyca okpyxkHoctd I'PB-rpammel. IIpu mpoexkuuu Ha IMOAYIIEYKH MAIBLEB HUCHBITYEMBIX 3TO
cocraBisieT okojgo 0.9 MM. UIMHBI OKpYyXHOCTH. MccnenoBaHue AMHAMHMKA W3MEHEHUS IUIOLIAU
CBEUYECHUS HA OCHOBE CIIEKTPAJIbHOI'O aHAJIM3a MO3BOJISAET MPEAIIOJIOKUTE HAIMUUE B CTpyKType ['PB-
rpaMMbl CTallMOHAPHBIX, (GIIOKTYHPYIOIIMX W AMHAMMYHBIX 30H, a IO peakUUH Ha pa3inyHbIe
BO3/ICHUCTBUS, CTUMYJIBHBIX U KBa3UCTALIMOHAPHBIX 30H.
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2.7I[I/IHaMI/IKa CBe€UYCHUHA, 3aBUCUMOCTh HHTCHCUBHOCTH CBCYCHMSA OT BPECMCHH.

2.7.13aBHCHMMOCTH HHTEHCUBHOCTH CBEYEHUsI MAJIbIEB YeJI0BEKA OT BPEMEHH.

JOuHamuka N3meHeHWA NonHon aHepriun MipuHel

SN — -
- — P /

1 2 3 4 5 6 T 8 9 10

| g [(LLKE - NPAMEA == KULLIKE - CHIMOBHAHAA Kuwika - cnenan  ==se=Konunk, 30Ha Manoro 7aza === KopoHapHeIe COCYALI |

Puc. 2-19.I'paduku n3menenus ocHoBHbIX [ PB-mapamerpoB yenoBeka B TeUeHHe OHOTO Yaca, eciiu
YeNIOBEK Ha MPOTSHKEHUH 3TOTO MEePHOJa HAXOTUTCS B CIIOKOHHOM cocTostHUH. Kak BUAHO U3MEHEHHE
JHEPreTUKU PA3JIUYHBIX OPraHOB B TCUCHHE Yaca HE3HAYUTENLHO (OTKIOHEHHE IMOYTH BCErua B
npenenax 15%). Ceemiio A.B.).

2.7.23aBHCMMOCTb HHTEHCUBHOCTH CBeYeHHsI OT BPEMEHHU CYTOK.

1997 Cset0B Anekceii Bacuianesuy.
C nomompto npubopa I'PB-MuHM peructpupoBaioch CyTouHOEe U3MEHEHUE UHTEHCUBHOCTH CBEUCHUS
MaIBIICB YEIOBEKA B PA3JIUYHBIX 30HAX, COOTBETCTBYIOIINX PA3JIMYHBIM OpTaHaM.

Mpacmk 3Heprun mepuanada NErkmx VipMHel Ha NPOTAXEHMN CYTOK

-3.00

Puc. 2-20.1IHTEHCUBHOCTh CBEYEHHUE MAJIBLIEB YEJIOBEKA B 30HE MEPUIUAHA JIETKUX B TEUCHUH CYTOK.
Ckavok or 14 no 16 gacos. (CeetnioB A.B.). HTEpecHO, 4TO Al HEKOTOPBIX UCIBITYEMBIX OBUIN
3aMEYeHbl CTpaHHbIE CKauKW HHEPIuu, IMPUTOM, 4YTO IO YCIOBHMSIM OKCIHEpPUMEHTa TIpylna Ha
MNPOTSDKEHUH CYTOK HaXOAWJIach B OJHOM MOMEIICHUH U HE MOJABEprajach BIUSHUIO CKOJIbKO-HUOYIb
3HAYUTENbHBIX (AKTOPOB (PU3NYECKOTO MM SMOLIMOHAIIBHOIO BO3/IEHCTBHSL.
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Mpachuk 3Heprum MepuanaHa TONCTol KULWKKM P3A Ha NPOTSXeHUN CYyTOK

-1.50

Puc. 2-21.CyrouyHas AMHAMHKAa WHTCHCUBHOCTH CBEUCHHS Majblla B 30HE TOJCTON KHUIIKU. 3aMETHO
HaJU4re KaKMuX-TO PUTMOB C TIeproioM 2-4gaca.

Ipachuk 3Hepriuv MepuanaHa nérknx P3s Ha NPoTAXKEHUU CYTOK

1.50

/’"\\/f\. "
9,00 ;\‘V{m promg W\:j:l\w T e /\W ot e e e e B /m
-0.50 VA M\’
\v/ \\//

-1.50

-2.00

Puc. 2-22.I'paduk cyTouHOM TUHAMUKN YHEPTETHKH B ceKTOope «I OpTaHb, TJIOTKA, Tpaxes».

H-Kkpoica
O-4eN0OBEK

BPEMA CYTOK

Puc. 2-23.1IHTeHCUBHOCTb CBEUCHUSI )KUBBIX OPIraHU3MOB HOUBIO B JIBA Pa3a HHTCHCUBHEE, YEM JTHEM.

ITo APYruM HOaHHBIM CaMBIC OTUYCTJIMBBIC KHUPJIMAHCKHUC CHHUMKU IAJIBLCB YCJIOBCKA IOJYYAIOTCA B
YCTBIPE Haca aH:A, a CaMbIC IIJIOXHE-B ITOJIHOYb.

VHTEeHCHUBHOCTh CBEUYEHHUs 3aBUCUT OT OJJeKTpuueckoro mnois 3emnu. [lome 3emun He
MOCTOSIHHO, @ U3MEHSETCS B pa3HOE BpeMsl CYTOK mpumepHO Ha 15%. MakcumansHOe 3HAUYEHUE T0JIe
3emian gocturaet B 19 gacoB mo I'punaBruy (23 yaca mo MOCKOBCKOMY BPEMEHH), a MHUHHMAJIbHOE
3HadyeHue B 4 vaca no ['punBuuy (8 vacoB mo MockoBckoMy BpemeHHU). HTEHCHBHOCTh CBEUCHHUS
JUCTHEB PACTEHUI U3MEHSIETCSI B COOTBETCTBUHU C TaKOM K€ 3aBUCHMOCTHIO.
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2.7.33aBHCHMMOCTb HHTEHCUBHOCTH CBEYEHHNsI OT COCTOSIHUSI BHEIIHEH cpe/bl.

HoBocuoupck, Mexaynapoaubliit HUU Kocmuueckoii Aurponodkonorun (MHUUKA)
TpodumoBy Ajsekcanap BacuabeBuu qupexrop, http://www.isrica.ru
Kaznauees B.II.
JesunuH JJlumutpuii BUKTOpOBHY KMH
2002TpodpumoB A.B. [lesumma [[.B. DddexTbr pe3oHaHCHOW MEXKICTOYHON CHHXPOHHM3AIUU B
MOJICJIMPOBAHHOM TIPOCTPAHCTBE, BBIABISEMBIC METOJOM Ta30pa3psiAHOM BU3yaiau3aluu. BecTHuk
MHUHNKA. 2002.Ne9. ¢.83-91.
2003TpopumoB A.B. Jlepunun JI.B. JluHamMmka OHOIJIEKTPUYECKUX IapaMETPOB B MPOIECCE
PacKpBITHS KOCMOIICUXO(H3HMYECKUX PE3EPBOB UEIIOBEKA B SKpaHUPOBaHHOM TipoctpaHctse // Proc. of
VIl Int. Sci Congress on GDV Bioelectrography.-®tRJuly 6-8, 2003. p.20.
2003Tpopumo A.B. epunun JI.B DOddexkr CHUHXpOHM3HPYIOLIETO pe30HAaHCAa B CHCTEME
"Mmaneoo0BeKT-ueI0BeK", BBISBISIEMBIH B MOJCIUPOBAHHOM IPOCTPAHCTBE METOJIOM Tra3opa3psaIHOMN
Bu3yanu3anuu. Hexommbrorepuble uHpopMmanuoHHble TexHonoruun. BOUT 2003. mokn. 6To
MexayHap. kourp. T.1. bapuaayn. U3a-so Antl'TY, 2003.c.22-30.
2005/lepunun JI.B. OcobeHHOCTH OMOTPONMHOTO NEHCTBUS HMPUPOAHBIX (U3NYECKUX (PAKTOPOB B
YCIOBHSIX OCJA0JNICEHUs] TEOMarHWTHOro Tmoiisl. Jluccepramms KaHAWIaTa MEAWIMHCKUAX HAyK.
Hosocubupck. 2005. 15¢.
2006 Tpodpumor A.B. Jleunun JI.B. Ilapamokc «omepexaromero OTpaKeHUs» KOCMO(GU3UIECKOM
IMHAMUKH, BBIBISAEMBIH TIpU  KOMIIBIOTEPHOW Ta30pa3psAHON  BU3yalu3allMd BOJHBIX U
Bojiocoepkammx cucreM. CnaObie u cBepxcialble MOJIST M W3JIydeHHs B OMOJOTMH M MEIUIIMHE!
n3bpanusbie Tp. 4-To MexayHap. koHrp. CI16. Husa, 2006.c.159-164.+

C ucnonp30BaHUEM IU(PPOBOTO BHACONPEOOPA30BAHHS ONTUYECKOTO CUTHANA NPU KUPJIHAH-
paspsaaax oOpas3loB BOJBI [TOKA3aHO, YTO CTEMEHb €€ CTPYKTYPUPOBAHHS 3aBHCUT OT MHTEHCHUBHOCTH
KOCMHYECKHX MPOTOHHO-3JIEKTPOHHBIX TIOTOKOB, peructpupyeMbix Ha cnytHuke GOES-10 B
uHTepBasie * 700 4acoB 1O OTHOIICHWIO K MOMEHTY ra30paspsIHOW BU3yaiu3aluu. B ycloBusx
TC€OMAarHUTHON JETPHBALMM BBISIBICHO, YTO TE€OMAarHUTHOE TI0J€ YYacTBYeT B OOECICYCHHUU
CIIOCOOHOCTH OMOCUCTEM K «OTEPEKAIOLIEMY OTPAXKEHUIO» IEHCTBUTEIBHOCTH.
Tpopumor A.B. [pyxunma ['.U. HWuopmanmoHHbIE TOJOTrpaMMBI. HAYYHO-TIPAKTHYECKUE
NEepCHeKTUBBI A1 seonoru 1 Meauiuabl XX| Beka. Kpacnosipek. [Tomukop. 2011. 368.

2.8CnexkTpajbHble CBOIiCTBA CBEYEHHUSI.

CnexkTp wu3MydeHHs paspsia ONpeNesseTcs XHMHUYECKUM COCTaBOM Ta30BOM cpeabl W,
CJIE0BATENIbHO, MEHsAETCs BO BpeMeHHM. CocTaB ra3oBOM cpeibl B CYIIECTBEHHOH Mepe 3aBHCHT,
0COOEHHO 111 00BEKTOB OMOJIOTHYECKOTO MPOUCXOKACHUS, OT HAOOpa U COOTHOIIEHUS Ta3000pa3HBIX
WHTPEUCHTOB, BBIICTSEMBIX OHOJOTHYECKMM OOBEKTOM B TPOIECCE IKU3HENEATEITHHOCTH.
[TpocTpaHCTBEHHOE paclpeeiicHne MHUKPOKAHAIOB MPO0O0s TUIIEKTPUIECKOro (MEXIJICKTPOIHOTO)
MPOMEXKYTKA OTBEUAET KApTHUHE PACHpPEISIICHUS MUHUMAIBHON AIEKTPUYECKOW MPOYHOCTH CPEJHI,
pa3MenIeHHON B MEXAJIEKTPOJHOM MpocTpaHcTBe. Takum 00pa3oM, HHTEHCUBHOCTh U CIIEKTPAIbHBIN
COCTaB WU3IY4YEHHMS NpU Ta30BOM paspsijie, €ro HHTEHCHUBHOCTh W TomHorpaduyeckue NpU3HAKU
(mokanmm3arysi, 9acToTa paspsAHBIX JIMHHUMA, T'ycToTa MpoOOoeB) HecyT HH(OpMAIU0 00 00BEKTE
HCCIICIOBAHUM.

Pa3psin compoBoxkaaeTcss 3MeKTPOMArHUTHBIM H3ITYYEHHEM LIMPOKOTO CIEKTpa: PaJlOBOJIHBI
Pa3NIUYHOrO JHarna3oHa, WH(paKpacHbIe, CBETOBBIC U YIbTPa(dUOIETOBBIEC Ty4H. B BBICOKOBOIBTHOM
e pa3psale UMEETCs €llle U PEHTI€HOBCKOE U3ITyYeHUE, BO3HUKAIOIIEE ITPU TOPMOKEHUH YCKOPEHHBIX
AJNIEKTPOHOB B AJIEKTPOIAX.

KopotkoB K.I'. riccnenoBan cnekTp U3JIy4eHus IPU CBEUEHUH. BbUIO YCTaHOBJIEHO, UTO CIIEKTP
HU3JTy4YCHUS MNMOBCPXHOCTHOTO pa3pdla B BO3AYXC COCTOUT B OCHOBHOM H3 MOJICKYJISIPHBIX IIOJIOC
BTOPOI TOJIOKUTENBHON CHUCTeMbl a30Ta. OCHOBHAs 4acThb CIEKTpa JISKUT B 00JAcCTH OJMXKHErO
ynpTpaduoneTa, IpU 3TOM 3aXBaThiBasg CHHIOID M KpPacHYI0 4acTh BUAMMOro crektpa. CHekTpsl,
MOJIy4YE€HHBIE OT Pa3HbIX 00BEKTOB, OTINYAINCH TOJIBKO HHTEHCUBHOCTBHIO JTUHUI.
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1968 uromun B.M. Ka3zaxcran.

beuta co3zmaHa ycTaHOBKA [UIs MCCIENOBAaHUS CHEKTPAJIBHBIX XapaKTEPUCTHUK BBICOKOYACTOTHOTO
paspsaHoro cBedeHus. CHEKTpbl OPraHWYECKUX BELIECTB OTIMYAIOTCS OT CHEKTPOB KHMBBIX
opranu3MoB. [IMKHM OT KMBBIX OpPraHU3MOB M3MEHSIOTCS 110 NHTEHCUBHOCTU M CMEIIAIOTCS IO JUIMHE
BOJIHBL. AcniupanTka Muiommnaa ®@enoposa H. cHssa Ha 3TOW ycTaHOBKE KOJeOaHUSI HHTEHCHBHOCTH
KHPJINAHOBCKOT'O CBEYEHHUs JINCThEB Tabaka B TEYEHUE CYTOK HA OJHOW JJIMHE BOJHBI. OJTa KpuBas
COBIIaJIa C KPUBOM M3MEHEHUS AJIEKTPUUECKOI0 MOJIs 3EMJIN.

Iyiickuii H.H. pa6otan ¢ MHOMWHBIM, U yCTaHOBWJI, YTO IO CIEKTpOrpamMMe pas3psga MOKHO
ANArHOCTUPOBATD JIYUCBOC MMOPAKCHUC KUBOTHBIX HGGOHBH_II/IMI/I A03aMH PCHTICHOBCKOT'O U3JTYUCHUS.

1999111ycroB M.A. IIpotaceBudu E.T. Dnekrpopaszpsnnas gororpadust. Tomck. TITY. 1999. 24¢.+
Iomued

100}t '.\
i

\

Jul J&i 400  AHM

Puc. 2-24.CnexTp cBEUEHUS JIUCTA PACTCHUS MIPU PA3TUIHOM COJEP>KAaHUH CBOOOTHON KUIKOCTH.

1982Kopotkos K.I'.
[TpoBOAMIIHCH MCCIICOBAHMUS CIICKTPA CBEUCHHSI.

CnektpansHuIA
npwbop

rPB
reHepaTtop

Puc. 2-25.CxemMa yCTaHOBKH.
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Puc. 2-26.3apeructpupoBaHHbIil CIEKTP CBEYCHUS.

JInueii ¢usuku, mMarematuku, uHpopmaTuku NedO mpu YIbSAHOBCKOM TIoCyJapCTBEHHOM
YHHBepcuTeTe, JKCIepUMeHTA/IbHAsI TBOpUYecKasi rpynna «CoJsipuc».

2006A06aynoB U.U. AnteinbaeB E.B. baowu A.}O. UsanoB W.II. KotoBuu UM.A. Tumkun 3.FO.
Tropun C.C. HcciaegoBanune 3aBUCUMOCTH CIEKTpa CBEUCHHS KHUPJIMAH OT XMMHUYECKOTO CO CTaBa
00bEeKTa W OKpyXkarolei ero raszoBoil armochepsl// Hayka. Mupopmarus. Cosnanue./ X Mex.
KOHTp. 1o 6mosnekrporpadun. CI16. 2006.+

. M . L - = -
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Puc. 2-27.CnexTp cBeueHus.

OcHOBHasi MOIIHOCTh M3JIYYCHHs] TMPHUXOAUTCS Ha YIbTPadUONIETOBYIO 00JacTh CIIEKTpa B
muanazone 300-400uM. CremyronuM auana3oHOM, B KOTOPOM MPUCYTCTBYET 3HAYWTEIbHAS 4YacTh
ra3opaspsaHOro CBeUeHHUs, sABisiercs (uosneroBo-cuHss obmacte 400-450 M. OtTnenbHBIE MHUKU B
CIIEKTpE CBEYCHUS, aMILTUTY/Ia KOTOPBIX COMOCTaBUMa C (PMOJIETOBO-CUHEH 00JIACThIO, TIPUCYTCTBYIOT
B KpacHoi1 obmactu cniekrpa 630-700uM.

[lpuMeHeHHe UBETHBIX TEJICBU3MOHHBIX Kamep, HEIeJIecOO0pa3HO H3-3a MX 3HAYUTEIHHO
MEHBIIICH YYBCTBUTEIBHOCTH 110 CPAaBHEHUIO C YEPHO-0EIBIMU KaMepaMH, a TaKXKe M3-32 OTCYTCTBUS B
HaOmrogaeMoM  (DMOJIETOBO-CHHEM ~ M300PKEHHHM  Ta30pa3psAHOTO  CBEUYCHHUS  KaKUX-JIHMOO
CYIIECTBEHHBIX IIBETOBBIX OTTEHKOB.
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Jns BblAeneHUs ynbTpaduoIeTOBOM 001acTH crekTpa TpeOyeTcs chenuanbHas ONTHKA, a
TaKKe CIelHaNbHBIEC MPeodpa3oBaTelin CBET/CUTHAN. B CBSI3M € 3TUM IMPEACTABIISIOT MPAaKTUUSCKHIA
MHTEpEC BapHaHTHI, MpexycMaTpuBaome TpaHchopManuio Yd-yacTu M3IydeHUs B BHINMYIO 32
CUeT CHEUUATbHBIX JIIOMHHECHUPYIOIIUX TOKPBITHH TMPEAMETHOrO CTEKJIa, Ha KOTOpoe
yCTaHaBIMBACTCA MCCIeayeMblii 00beKT. [ obecniedyeHnst pabOThI CHCTEMBI B PAa3IMYHBIX CIIEKTPax
TaKoe MOKPBITHE JOJDKHO OBITh CHEMHBIM, HAlpUMEp, BBHINOJHEHHBIM B BHJE JIIOMUHECIHPYIOLICH
noMMepHor TieHkd. [Ipocreiimmm, HO mocTtaTouyHo 3P GeKTUBHBIM o0pa3oM Tpancpopmanms Y D-
CBETa B BHAUMYIO O0JIACTH MOXET OBITh MOJIyu€Ha C MCIIOJIb30BAaHMEM OOBIYHOM TOHKOW OyMa)KHOM
canderkn. DOTOTOMHHECIEHINS LEIUTIONO03bI MO BO3JICHCTBHEM Ta30pa3psIHOTO CBEYCHHUS, Kak
MOKa3aIM 3KCIMEPUMEHTHI, MO3BOJIIET B 2-2,5 paza MOBBICUTH SIPKOCTH TOJY4aeMOT0 H300paKEHUS.
OnHOBpeMEHHO OJHOpa3oBast cai(eTKa BBINONHACT THTHCHUYECKHEe (YHKLIUHU, MPEIOXpaHss
CTEKJISIHHYIO TIOBEPXHOCTB OT 3arps3HEHHS PyKaMH IaleHTa.

Puc. 2-28.Urnar Urnaros.

Urnatos-1.H. EBpometickoit akagemun EctectBennbix Hayk (['epmanus), mupekrop, Hayumo-
UCCIIe0BATEIbCKHIA IICHTP MeauIuHCKoN Oonopusuku (r. Codpust, bonrapus)

OH u umxenep fAuesnu u3 bonrapckoro ropoma 3natHa [lanera ¢ momompbio metoma Kupimnan

3apErHuCTPUPOBATH CBEUCHUE KATIENIb BOBI.
C 1996 roma o opranusarop HaydHo-Hccneq0BaTENIBCKOTO IMEHTPA MEAUIIMHCKOW OMO(HU3NKH
(HULIMB). http://www.medicalbiophysics.dir.bg/ru/index.htoakir.

Hayunsiit coer HULIMB-ipod. a-p Urnar MruaroB (mupexrop), umxk. Xpucrtoc JpoccuHakmc
(moyetHwIit aupektop), nou. kxH Ouaer MocuH, npod. ndpr Mapun MapunoB, n-p kMH ['eopruii
TeimuaCckui, 1-p kMH UHrops AxcenoBud, mpod. npu Ppun-Andeptr Ilom, mpod. n0H kxH KH
Crannciaas 3ennH, unx. DHpuko bayep, n-p Ilackan boesunrep, nnx. Yasnap CTosiHOB, HHX. AcHar
Macanaunosa, JIuesenore Exep (pemakrop).

On sBusercss mnpodeccopom Poccuiickoil akageMun eCTECTBO3HAHMS. JSIBIseTCs COaBTOPOM
WCCIEIOBaHUN TI0 OWOJICUCHUIO TJIA3HBIX 3a00JIeBaHUM. SIBIIETCS COABTOPOM HWCCIICOBAHUN I10
IMCTAaHIIMOHHON peructpanuu Omodu3nyeckux Ioiiel, laypeaToM MHOTHX MpeMUd W Medaneil mo
omodusuke u amprepHaTuBHON MemunuHe. B 2007 r. n-p WraatoB co3gan metomuky llBeTHOTO
KupnnanoBoro crnekTpanbHOro aHaiv3a. [ TaBHOE HayyHOE HampaBlieHue nI-pa MrHatoBa CBsI3aHO C
HCCIE0OBAHUSMU BOJIBI, “TIAMATHIO” BOJBI U 3aPOKICHUEM KMBOW MAaTEPUU.

UrnaroB-coaBTop mnpod. AHTOHOBA METOJOB CIIEKTPAIHLHOTO aHalW3a HEPaBHOBECHOTO
snepreruueckoro crektpa (HOC) AwntonoB (1983) m muddepeHnaaIsHOr0 HEPAaBHOBECHOTO
sHepreruueckoro crekrpa (JJHIC), AnronoB (1993), Urnaror (1998). B 2007 UrnaroB co3man
metoauky I[BetHoro koponuoro (KupimaHoBoro) crextpaabHOro axanmsa. CorjiacHO aBTOPCKOMU
MeToJIuKe J-pa irHatoBa perucTpupyroTcs Bce I[BeTa CIIeKTpa, HCKII0Yas 3eJICHbIH 1BET.

HrnaroB-coaBTop mpod. AHTOHOBA METOJIOB CIHEKTPAIBHOTO aHaiW3a HEPAaBHOBECHOTO
snepreruueckoro crektpa (HOC) AwntonoB (1983) m muddepeHnaaIsHOr0 HEPAaBHOBECHOIO
sHepreruueckoro crekrpa (JIHOC), Autonor (1993), Urnatos (1998).B 2007 r. UrnatoB co3main
metonuky L[BetHoro kopornHoro (KupianaHoBOro) creKTpabHOTO aHAIN3A.

J1-p UrnaroB nokasai, 4To IJI1aBHbBIM OMOpPE30HAHCHBIN MUK OMOPE30HAHCHOTO B3aUMOJICHCTBUS
MEXy BOJHBIMHU MOJICKYJIaMU U OMO(GU3HMIECKUMH TTOJISIMH TIoJTydaeTcs rnpu 9.7 pm.
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Energy of the Separated Photons of Color
Kirlian Aura (Dr. Ignatov, 2007)

3.03 2.64 2.43 2.14 2.05 1.82 eV

Puc. 2-29.CnexTp onTH4ecKoro U3JIyuyeHHs ¥ SJHEPTusi COOTBETCTBYIOLIETO JHana3oHa B 3B.

2008Urnaros U. MapunoB M. LisetHoii Kupnnanoselii criektpanbabiil ananus. 2008.

1998-Ignatov, I. Antonov, A. Galabova, T. (1998) dital Biophysics-Biophysical Fields of Man,
Gea Libris, Sofia.

2001-Ignatov, I. Antonov, A. Galabova, T. Stoyano®. (2001) Self-organization and
Informationability of Water, Their Importance fdre Possible Processes of Structuring of the Living
Matter, Seminar Man and Nature, (SRCMB), SofiagVen, pp. 63-65.

2001-Ignatov, I. Antonov, A. Galabova, T. (2001)justural Alterations in Water Due to the Earth
Ground Radiation, Seminar Man and Nature (SRCMB}igSTeteven, pp. 55-57.

2006UruaroB U. DHepretudeckas omomenununa. I'est Jlnbpus. Codus. 96c.

2007rnaroB. Metonuka L{BeTHOTO cniekTpanbHoro ananu3a Kupnuana mokropapa Mruarosa. 2007.
Codwust, bonrapus.

2008-Marinov, M. Ignatov, I. (2008) Color Kirlianp8ctral Analysis. Color Observation with Visual
Analyzer, Euromedica, Hanover, 2008. pp. 57-59.

2010-Ignatov, I. (2010) Which Water is Optimal fidwe Origin (Generation) of Life? Euromedica,
Hanover, pp 34-37.

2011-Informationability of Water, Kirlian (Electrienages) of Different Types of Water, Euromedica,
Hanover, pp. 62-65. 2011.

2011-Mosin, O. V. Ignatov, I. (2011) Structure ofaWr and Physical Reality, Consciousness and
Physical Reality, Natural Science, Vol.17, No. @9dow, pp. 16-31.

2011-Mosin, O. V. Ignatov, |. (2011) Water-Substamd Life, Consciousness and Physical Reality,
Natural Sciences, Vol.17, No. 11, Moscow, pp. 9-21.

2011-Ignatov, I. Tsvetkova, V. (2011) “Informatidmity” of Water, Kirlian (Electric Images) of
Different Types of Water, Euromedica, Hanover, ¢i65.

2012-Ignatov, I. Mosin, O. V. (2012), Kirlian Effedor the Study of Properties of Water and
Biological Objects, Congress Science, Informatid@pnsciousness, Saint-Petersburg Technical
University, pp. 150-157.

2012-Ignatov, I. Mosin, O. V (2012) Kirlian Effefdr the Study of Properties of Water and Biological
Objects, Consciousness and Physical Reality, Byométion, Vol. 17, No. 8, pp. 23-34.

2012-49. Mosin, O. V, Ignatov, I. (2012) KirlianfEft in Biomedicine Diagnostics and Research of
Properties of Biological Objects and water, BionsatliRadio electronics, Biomedical Technologies
and Radio electronics, pp. 13-21.

2012Urnaros Urnar, Mocun Oner Bukroposud. Dddext Kupnuan B OnoMeUIIMHCKON THarHOCTHKE

U W3yYEeHUU OWODHEPTreTUYECKUX CBOWCTB OHMONOTHYECKHX OOBEKTOB M BOJABI. bHOMemuuuHCKas
panuosnexkTponnka. 2012.Nel2.¢.13-21.

2012 UrnaroB 1. Mocun JI.B. Dddexkr Kupnnan B u3ydeHnr OMOIHEPTETHUYECKUX CBOMCTB BOJBI U
Ouosiornyeckux oobekToB. CozHanue u Gusnueckas peanbHocTh. 2012.1.17.Ne8. ¢.23-34.+
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2013UrnaroB Urnar, Mocun O.B. Meros 11BETHOI0 KOPOHHOTO CreKTpasibHOro KupnuaH-aHanmsa.
buomenununckas paguosnekrponnka. 2013.Ne3. ¢.38-47.

2013¥Urunaros Urnar, Mocun O.B. IlBerHoii kopouHbiii (KupnnaHOBbIi) CleKTpaabHBIH aHAIM3 B
MOJICTTUPOBAHUU HEPABHOBECHBIX YCIOBHH C Ta30BBIM JJIEKTPUUYECKUM pa3psaoM, WMHUTHPYIOLIUX
nepBuuHyI0 atMocdepy. Dxcriepumentsl C.Mustepa. Haykosenenue. 2013.Ne3.+

Mocun Oaer BukropoBu4 K.X.H. Hay4. coTpyaHuk, @®I'bOY BIIO «MocCKOBCKHI1 TOCy1apCTBEHHbBIN
YHHUBEPCHUTET MPUKIaTHONU OMOTEeXHOIOrun». MOCKBa.

2004MamenoB 10.9. 3BepeB B.A.

Wnes wucnonp3oBaHMsA pa3inuyHBIX (QUIBTPOB mpu cbheMke ['PB-rpamm Bcerma Obuta OfHUM U3
MHTEPECHBIX HaIpaBlIeHUN HcclieoBaHUus B Ouosnektporpaduu. Ha ocHoBaHWU 3TOro OBLI pa3BUT
MOJXO0/, TO3BOJSIOMIMK pa3aenuTh HHOOPMAIMIO O pPa3TUYHBIX AacleKTax Mo 4enoBeka. Tak,
MIPOBEJICHHBIE B MOCIEAHEE BPEMsl HKCIIEPUMEHTaIbHbIE UCCIEA0BaHUS MMOATBEPIUIN, YTO BbIIEICHHE
YacTeil CreKTpa MpU MOMOIIM ONTHYECKUX (HIBTPOB CO3JACT JOMOJHUTENIBbHYI0O MH(OPMAIMIO IO
CpPaBHEHHUIO C KOMITbIOTEpHOU 00paboTkoi. MeTtonuka, mpemnokeHHas MamenoseiM FHO.D. nerma B
OCHOBY MOAM(UIIMPOBAHHOTO CIIOCOOA PEruCTPALlUU ICUXOCOMATHUECKUX HAPYUICHUH, IPH KOTOPOM
BMECTO MOJIMMEPHOMN IJICHKU YCTaHABJIUBAETCA CIIEHUANIbHBIN (QUIBTP.

2004Mawmenos 10.3. 3BepeB B.A. [IpuMeHeHNE Y3KOMOIOCHBIX CIIEKTPATIbHBIX (PUIBTPOB B MPAKTHKE
I'PB Ouosnexrporpaduu. Martepuansl VIII Mexnynapomgnoro Konrpecca mo Omosnextporpaduu.
CII6, 2004.

2002boituenko A.Il. SxkoBenko H.A. Metoauka monydyeHUs] MHTETPATbHOTO CHEKTpa HU3ITY4EHUS
c1a00TOYHOTO JIABUHHOTO paspsia ¢ IUAJIEKTpUKOM Ha anektpone. Aptomerpus. 2002.T1.38, No5.
c.113-118.

2010boituenko A.Il. CaBunoBckux E.I'. JlazapeB, A.B. ®oTo3mekTpoHHAas yCTaHOBKa I
CIIEKTPOCKONUH HU3KOMHTEHCHUBHBIX CBETOBBIX MOTOKOB. ONTO-, HAHOZJIEKTPOHUKA, HAHOTEXHOJIOTUU
u MukpocucteMsl: Tp. XII Mexnynap. kord. Yiubsaosck: Yal'y, 2010.¢.8-9.

2006-/Ipo3noB [.A. Koporkuna C.A. Hlanumino O.U. Cnektporpadudeckuii aHaIU3 ra3opa3psaHoTro
M300pakeHUs] KaK CIOCO0 OICHKH IICUXOJIOTMYECKOM COCTaBISIOUICH BEreTaTUBHOIO CTaryca

yenoBeka. Kond. CI16. 2006.

2.91IpenBapurenbHasi 3acBeTka ¢orodymarmu.

B ¢ororpadum wm3BecTeH CHOCOO TOBBIIMICHUS YYBCTBUTCIBHOCTH IUICHKH ITyTEM
npeaBapuTeNbHON cnaboi 3acBeTku. bonmapeB B.M. mpuMeHHS 3TOT METOJ NpPU pPErHCTpaluu
cBeueHuss Ha (oroOymary. Korma kupiaumaHoBckasi chbEMKa MPOBOJUTCA B IOJHOM TEMHOTE, Ha
(oToCHUMKE MBI BUIAMM YEPHBIA (POH M YETKO OKOHTYpPEHHBIE CBETIbIe cTpuMephl. Ho eciu Bo Bpemst
CbEMKHM B IOMEIICHUM HEAOCTaTOYHO TEMHO, TO €CTh HMMEET MECTO JOINOJHHUTENIbHAS 3aCBETKa
(GOTOMNIEHKH, UHOTAa MBI BUJIIM, OUY€Hb MHTEPECHYIO KapTHHY. CTpUMeEp OKpyXeH 0ojiee TEMHOH, ueM
OKpY’Karolee MPOCTPAHCTBO, IUIOTHOH 000JIOYKOW. DTO XOpOIIO BHJIHO M Ha HEraTWBe, W Ha
MO3UTUBHOM M300pakeHWU. Bo3HMKaeT BOmpoc: 4YTO 3TO0? CBET CTpUMEpa pa3JBUTaeT CBET
OKPY’KaIOIIEero MPOCTPAHCTBA? UJTH TIOTJIOMIAET €ro?
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Puc. 2-30.IIpumep Bo3mMoxkHOCTH KX-TeXHOJIOrMM NpU PErHCTPALMU M3JIyYEHHs Majiblia YeJIoBeKa
IIPY MCHOJIb30BAaHNUH TIPEIBAPUTEIBHOM 3aCBETKH (OTOOYMArH.

2.10®oToperucTpanus 3J1eKTPOMATHUTHOIO MOJIS.

19691 1epBrlii pu3mMK, 3aUMTUBLINKA B HaIIEH cCTpaHe Auccepranuio mo meronuke Kupmman Bukxrop
Anamenko. OH monarajg, dYTO OCHOBHBIM HocuTeneM HH(opManmuu O OHONOTHYECKOM U
NCUXO(HU3MOJIOTMYECKOM COCTOSIHUM JKUBBIX OpPTaHU3MOB  SIBJISIFOTCA  3JCKTPOHBI M CUHTAI
KHAPIMAHOBCKHAE CHUMKH NPKU3HEHHBIM 3JIEKTPOHHBIM M300paXEHUEM, MOIy4aeMbIM B OTJIMYHE OT
3JIGKTPOHHOTO MHUKPOCKONa HE B BaKyyMme, a MpH aTMOC(EpPHOM JaBJICHHWU WJIM B Ta3e HU3KOTO
nasieHus. EMy ynanock monyduTh KUPIMaHOBCKUE N300paKEHUS He TOJbLKO Ha (oTOomIéHKe, HO U
Ha JIIOMMHECHEHTHOM JKpaHe, HA JJIEKTPOCTATHYECKOIl Oymare, Jaxe Ha TepMorpaduueckux
MJIACTHHKAX.

1979Jxxonom OmnanmmHckum, KaHama, B KadecTBe PErHCTPHUPYIOMIETO CI0sl, HA KOTOPOM BO3MOXKHO
OCYH_IGCTBJISITB 3aIIuCh rasopaspsmHHx H306p8.)K€HHfI, 61>IJII/I ycnemHo HUCIIOJIB30BAHBI CaMBbIC
pa3HOOOpa3Hble  MaTepuaiabl. XOpolIue  M300pakeHWs: ObUTM  TMOJy4YeHbl Ha  IUICHKax
aleTaTCIJIKOJIO3Hh], HOJII/IMCTI/IJI-MCTaKpI/IJIaTa, COpTOBOI‘O CTCKJIA, KaHI/I(I)OJ'II/I, JIHAHOTO Maclia "
JIPYTUX MaTepUAIIOB.

OnekrpodoTtorpadus, cmocod momydeHus: Qororpa@uvecKkux H300paKeHW, OCHOBAaHHBIA Ha
WCIOJIb30BAHUN  TOJTYIPOBOJAHUKOBBIX WM  JUIJICKTPUYECKUX CBETOUYBCTBUTEIBHBIX  CIIOEB,
o0JIaafOIIUX CIIOCOOHOCTHIO HW3MEHSTH CBOIO  DJICKTPONPOBOAHOCTh TIOJ] JCWCTBHEM CBETA.
3apoxaeHue anekTpodororpaduu CBs3aHO ¢ OTKpbITHEM B 187 3amepukanckum pusukom Y. CMuTOM
sBieHus: (orompoBoauMOCcTH. Hambomnee pacmpocTpaHeHHass pa3HOBHJIHOCTH AyekTpodororpaduu-
kceporpadus. InextpodoTorpadus IMHUPOKO TPUMEHSETCS IS ONEPATUBHOTO KOMHUPOBAHHUS
JTOKYMEHTOB.

OoOpa3zoBaHue U300paKeHUl B JIEKTPUIECKOM I0JI€.

1961 Kapryxanckuii A.JI. DnementapHbie (oTorpaduueckre MPOIECChl B AJICKTPHUYECKOM IIOJIE.
Yenexu puznueckux Hayk. 1961.Mapr. T.73.Bbin.3 ¢.471-502.+
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19871 anammu E.A. O0pazoBaHue CKPHITOro M300pakeHusl B 3aekTpudeckom noie // XKypH. Hayd. u
npuki. ¢oto-u kuHemaTorpaduu. 1987.1.32. Nel. ¢.68-79.

196711eckoBa M.3. Meiikisap [1.B. Bausaue anektpuueckoro mosst Ha (ororpadudeckue cBOHWCTBa
SMYJIbCUOHHBIX ciloeB. JKypH. Hayd. U mpuki. Goto-u kunemarorp. 1967.1.12. Ne5. ¢.352-357.

2011JIuzynoB Traps HukonaeBud. DOTORNEKTPOHHBIH croco6 W NpUOOp I PErucTpaluu
KOPDOHHBIX pa3psIOB Ha BBICOKOBOJIBTHOM AJIEKTpooOOpymoBaHMMd. Jluccepranmusi KaHAWIATA
TexHnyeckux Hayk. Kazans. KI'OW. 2011. 168.

Yaanos B.M.
1979Koxkanos E.B. VYmamoB B.M. O  BO3MOXHOCTH  TOBBINIEHUS  aOCONIOTHOMN
CBETOYYBCTBUTEIBHOCTH (OTOTrpaUIeCcKOi IMYIIBCHU C MPUMEHEHUEM JICKTPUIEcKoro modsi. JKypH.
Hayd. ¥ pUKI. (oTo-u kuHemarorp. 1979.1.24.¢.292-295.
1982Kapryxanckuii A.Jl. VYmanoB B.M. Dddextsi B (HOTOIMYIBCHOHHBIX MHKPOKPHUCTAIIIAX,
00yCIIOBJICHHBIE PAa3MHOKEHHUEM HOCHTENEH B CHIIBHBIX JJEKTPHUYECKHX MOysix. Du3nka U TeXH.
nomymp. 1982.1.16.Ne2. ¢.337-339.
1980Koxanos E.B. Jlememko b.J[. Cxmspo A.A. YnanoB B.M. K Bompocy oByanupyiomiem
NEUCTBUM DJIEKTpUYECKOTo Toyisi Ha (Qororpaduueckue cimou. XypH.Hayd. W TpuKI. GOTO- U
kunemarorp. 1980.1.25.Nel. ¢.55-57.
IleBuen 1O.I1.
1969Camotinosuy J[.M. Apnamer I.B. BosznelicTBue HMITYJIBCHOTO 3JIEKTPUUYECKOTO TIOJSI Ha
oOpaszoBanue CKpeIToro hotorpaduueckoro mzodpaxkenus. Joxn. AH CCCP. 1969.1184. Ne2. ¢.327-
330.
1964KanamuaukoBa B.M. Cawmoiinopuu J[.M. IleBueB IO.I. ®unorenoB K.I'. O BiausHum
AJIEKTPUUYECKOTO TIOJII HA IUIOTHOCTH TMOYepHEHHs ¢ororpaduueckux smyiabcuid. JKypH. Hayd. u
npuki. poto-u kunematorpapun. 1964.1.9. Ne6. c.464 466.

ITeBueB FOpuii ®exopoBuy

1967Komo6un A.A. ITleueB 10.®. ®dunorenop K.I'. O BIMSHUM DIEKTPUYECKOTO TMOJS HA
qyBCTBUTEIBHOCTH (oTorpaduyeckux smynbeuit. JXKypH. Hayd. U npukil. ¢poTo-u kuHemarorp. 1967.
T.12.Nel. c.42-45.

19701Iepue 10.®. Konosanosa JLII. O BAMSHMM HUMIYJIBCHOTO 3JIEKTPHUYECKOTO IIOJI Ha
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kunemarorp. 1970.115. Ne2. c145-147.

IleBueB B.I'.

1978bormanoBa H.b. TleueB b.I'. Ilomepoit C.B. Pe3ymbrarel u3MepeHUss HaNpPsHKEHHOCTH
ANIEKTPUYECKOTO TIOJNS HAa TOBEPXHOCTH KOPOHHMPYIOIIEr0 MWJIMHAPHYECKOro 3iekrpoxa [/
OnektpruyectBo. 1978.Ned. ¢.67-69.

1978bormanoa H.b. IleBueB b.I'. HampsokeHHOCTH 3IEKTPUYECKOTO TIOIS HA YaCTHYHO
koponupyromiem snnekrpose //M3sectus AH CCCP Duepreruka u tpancmopt. 1978.Ne5. ¢.83-88.
19781lonkoB B.U. bormanoBa H.b. IleBueB b.I'. HanpskeHHOCTh 3JEKTPUYECKOrO MOJS Ha
MIOBEPXHOCTU  BJIEKTPOJA IOJIOKUTEIBHOM TOJSIPHOCTH B YCIOBHUAX BCTPEYHOIO  IOTOKA
orpunarenbHbix noHoB // M3sectust AH CCCP Duepreruka u tpancmopt. 1978 .Nel. ¢.96-102.
1980Aunapuanos P.JI. bormanosa H.b. IleBuer b.I'. ®akenbHbIli paspsa B HEKOTOPBIX
texHonorndeckux npoueccax // M3sectuss AH CCCP Duepreruka u tpancrmopt. 1980.Ne4. ¢.102-108.
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Mockea, PUAH um. I1.H. JleGenena.
Kpasios A.E.
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