nupav PegopoBuy Nodpde —
yunTesnb HEeCKONMbKUX
NMOKOJIeHNUN OTeYeCTBEHHbIX
oU3NKOB.

Yuutenb GU3MKU — UHPOPMATUKU
I'BOY AO HIIO 11Y-26
Topman Tarbsina TleTpoBHA. i
Xapabanu



OcHoBHBIE TPydbl B 00/1aCTH (PU3UKU TBEPAOrO Tejaa U o0uend pu3nuku
1) B cBoeii JOKTOPCKOM AMCCEepTalliy PEIIn 3aady YIPYyroro mocieaeHCTBIS B KpUCTalIaxX
(1905).
2) Ilposen psn paboT MO M3MEPEHMIO 3apsija JICKTPOHA MPH BHEIIHEM (PoTodddekre
(1913).
3) DKCHepHMEHTAIBHO J0Ka3aj CYIIeCTBOBAHNE MOHHOMN MPOBOJMMOCTH B KPHUCTAJIAX
(1916).
4)IpoBen craBIve KIACCHUYESCKUMHU HCCIICIOBAHUS IUIACTUYCCKOM Iedopmaliuu
PEHTTEHOBCKHM METO/IOMa
5)O0bscHMI peanbHy0 TPOYHOCTh Kprctaiios (1922).
6) [lokasan cuabHOC BIMSHHE HE3HAYUTEIBHBIX MPHUMECEH Ha 3JICKTPOIPOBOIHOCTh
JU3JICKTPUKOB.
7)Pa3paboTan METOIBI OYUCTKHA KPHUCTAJIOBs
8)Co31an HOBBIE DICKTPOTEXHUYCCKUE MaTEPHAIIbla
9)CpopmyaupoBa 0CHOBBI COBPEMEHHOI'O IIPEACTABICHUS O MEXAHU3ME BBIIPSIMICHHUS
noynpoBogHUKOB (koHel 30-X IT.).
10)Buec Goablioii BKIaa B PeIICHHE MPOOIeMbl IPUMEHEHHUS TEPMO= U (DOTOIICKTPUUCCKUX
CBOWCTB IMOJYNPOBOJAHUKOB JIJII MPeoOpa30BaHus TEIJIOBOM M CBETOBOW SHEPTUMl B
sekTpuueckyos-(31-40)
11)Pa3zpaboran Teopuro TEPMOINEKTPOrCHEPATOPOB. U TCPMOIIICKTPUUCCKUX XOMOMMITHHUKOB
12)BoiiBrHyi1 HICIO T1a3MEHHOTO 3JICKTPUYECTBA.




PoavnHa A.®. Nodhhe
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EI,OM cembu Nothche B .
“~.PoMmHblI.

Poauiics B 1880 rony B cembe Kynia BTopoii —
rujapann Paiipuma (Pénopa BacuiabeBuua)
HNodde u nomoxo3siiiku Pamesn AOpamMoOBHBI

BaiinmreiiH B ropoae Pomubl IlosraBckoi
ryoepHuu

HNopde — yuyeHuk

NMPUIOTOBUTEIBHOIO KJIacca
Pomenckoro

PeaIbHOI0 YYMJININAa

1888 r.




PomeHckoe peanibHOE yUHMIIHILE

CpenHee o0pa3oBaHue MOJy4aeT B PeaJIbHOM
yumiaume ropoaa Pomusl IloaraBckou rydepHuu
(1889—1897), rue 3aBoguT Apy:KecKue
oTHOIeHUs ¢0 CremanoM TUMOLIEHKOy KOTOPBHIU
MPOU3BEN PACUET OTACIBHBIX KOHCTPYKIHAN BUCSIYNUX
MOCTOB, PEJILCOB, BaJIOBy OCCH, 3yOUaTBIX KOJIEC )y
CBSI3b C HUM MOIJAECPKUBACT U B 3PEJIOM BO3PACTE.

BBINyCKHHUK peanpHOTO yUYWIIAIIA.

1897 r.




[leTepOypr

1902r— oxonumn Cankt-IlerepOyprekuii TexHonmornueckuii HHCTUTYT. A. Modde u IR
ero 3emiisik C. TUMOIIEHKO — o
CTYJEHTHI MEeTePOyPrcKUX MHCTUTYTOB.




C 1903 no 19061 padoTan NpakTUKAHTOM H aCCUCTCHTOM B MIOHXEHCKOM
YHUBEPCUTETE B JIaOOpATOpUU

B. Penrrena.
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Hodde (cuaut 2-ii cneBa) cpeau YYSHUKOB U COTPYIHUKOB PeHTreHa.

1904 r.




WILHELM CONRAD RONTGEN

B 1905 r —

OKOHYMJI MIOHXEHCKUM
yHUBeEpcUTET B ['epmanun, 171€
paboTan mon
pykoBOACTBOM B. K. PeHT=- TeHa u
MOJIy4YUJI CTENEHDb TOKTOpPa
busocoprn.

——aTp,

The Physical Science Institute building at the University at Munich.

B 1906 r, orkinonuB JiecTHOE mpemiokeHne PeHTrena ocrarbesi B MIOHXCHE,
BepHyJics B Poccuto. beut 3auncien crapmmM j1abopantoM B IlonuTexHudeckuit
UHCTHTYT, B 1913, mocne 3ammThl MarucTepcKol JUCCEPTalliH, CTall
KCTpaopAUHApHBEIM npodeccopoMy a B 1915, 3amuTuB 1OKTOPCKYIO THCCEPTALIMIO,
— nipodeccopoM kadeaprl odmier puznku. [lapannenbHo ynuran Jekuuu B [opHOM
HHCTUTYTe U Ha Kypcax Jlecradpra. B 1916 r opranusoBan B mHCTUTYTE CBOI
3HAMEHHUTHI CeMHUHApP 10 (PU3HKE.




Kpynueitmen 3acinyroit A. @. Modde sBIsgeTcs 0CHOBaHNWE YHUKAJIbHOW (PU3MYECKON IIKOJIbI, KOTOpast
MO3BOJIMJIA BBIBECTU COBETCKYIO (DM3MKY HAa MUPOBOM ypoBeHb" [lepBbIM ATanom 3ToM JesATEILHOCTUA Oblia
opraam3aius B 1916 cemunapa no ¢usuke. K yuactuio B cBoéM cemunape HModde npHuBIEK MOIOIBIX
yu€HbIx u3 [lonuTexuudeckoro HHCTUTYTa U [leTepOyprckoro yHUBEpCUTETa, KOTOPbIE BCKOPE CTaJIU €ro0
O KaUIIUMU COpaTHUKAMU MpU opraHu3anuu OU3NKO=-TEXHUYECKOro MHCTUTYTa. [1o mHunmaruse Modde
HaunHast ¢ 1929 Obutn cozmanbl PU3NKO-TEXHUYECKUE WHCTUTYTHI B KPYITHBIX TPOMBIITUICHHBIX

ropojax: XapbKkoBe, /HenponerpoBcke, CBepaioBcke u Tomcke 3a mia3a U yYCHHKH, U JAPYTHE KOJUIETH C
11000BBIO M MIOYTEHHEM HaszbiBadu AOpama démopouua «mamna Moddem.




[TonuTexHNYeCKUM NHCTUTYT
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Cemunap Modde B [loMTeXHUYECKOM UHCTUTYTEC ®oro Kanuiipla

1916 . 7'




0. b. Xapurton

Axanemuk 0. b. XaputoH paccka3biBais
korjma oH B koHie 20-x rr. mpuexan paborarb
B KeMOpuky, B AHIVIMIOy TO HEOXKHUIAHHO
OOHapyXWjly 4TO TaM YK€ JCUCTBOBA
CEMUHap, OPraHU30BaHHBI YUYCHUKOM AOpama
®enoposuya Ilerpom Kanunen — «Kanuia-
Kiyo». Cobupanuch KeMOPUIKCKUE (PU3UKU U
10 OOCYXKJIEHUE TOTO K€ THIIay, KOTOPOE
OOBIYHO OpraHu3oBbIBall Aopam denopoBuy B
[IeTporpase; BeICTyIadu C HOKJIAJAaMH U

npuezxapime B KeMOpux U3 pa3HbIX CTpaH
roctd. CTOJIb MJIOJIOTBOPHBI OBLIIA 3TH
BCTPEUH, YTO ATA KPYyCCKas 3apazam
pasiieTanach BCE J1AJbIIC.




HNodde, Ha ceMunape 1o Gpusnke moaynpoBOIHUKOB.
Kpaitauit cieBa — WM. Kypuaros, psaom ¢ Modde cuaut Kobdeko,
Kkpaiitauii paBbiii ['. I'punbepr, y nocku — llexHoBuiep.




PU3NKO-TEXHUYECKNN UHCTUTYT
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3acenanue YueHoro coera ®TU. Openkensy, Modde,
bypcuan (cnimHOI) — y4eHBIH cekpeTapb, JJ00poHpaBOB. Konenr 20-x rr.




PU3NKO-TEXHUNYECKUN UHCTUTYT
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B 1921 cran gupexropom PU3UKO=TEXHUYCCKOTO UHCTUTYTA

AH CCCP, co3maHHOrO Ha OCHOBE OTJI€Ja M Ha3BAHHOI'O TEIECPh
€ro MUMCHEM.a




HNodde, Kanuna, Kpsios. Jlciinen, 1924 r.




A. ®. Modde yacto Ha3pIBalOT «OTIIOM (HDU3UKU
MOJTYIIPOBOHUKOB», a €r0 KHIKKY «OCHOBBI
TEPMODJIEKTPHUUECCTBA»® — MAJICHLKYIO OpOIIIIOPY,
B KOTOPO# HET W JABYXCOT CTPaHUIl, «OHOIHnei
TepMmodJiekTpuaecTBa». Ognako B 1936 2. 6o
BpEMEHA CTAJIMHCKOIO TEPpopa Ha CIEIUaIbHON
ceccun Akanemuu Hayk JIeHuHrpajackuu dusrex
M €r0 PYKOBOJMUTENb MOABEPIIIUCH PE3KOM
Kkputrke. Ho AGpam @emopoBud IPOSBHII
TBEPJIOCThy MPUHIUNHUAIBHOCTh M MPOAOIIKUII
Hay4dHble padoThl. B 1942 1. oH ObLI ynocToeH
nepBoi I ocynapcrBennon npemun CCCP niepBoit
cTernenu 3a padboty «IlomynpoBoAHUKHN B (pU3KKE
U TEXHUKEM .



«IIAPTU3AHCKUN KOTEJIOK»

B roger Benukoit OTeuecTBEHHOM BOMHBI JOOPHIM
{ cnoBom  BcriomuHaiu  A. . Hodde
MapTu3aHbl, JJII KOTOPBIX OH  CO34al B
pasrap BOCHHBIX JCMCTBUM MPOCTOU U HANCKHBIN
VMCTOYHUK IMUTAHUSA VIS PALUN — KIIAPTU3AHCKUU
{ KOTEJIOK» a Ha CaMOM [IeJI€ MOJIYIIPOBOAHUKOBBIN
TEPMO DJIIEKTPOTCHEPATOPy COCTOALIUN U3
HECKOJIBKUX JIECATKOB TEPMOTIap. B KOTEI0K

| HaMBaNK BOAY M IOMELIAIN HAJ KOCTPOMa
Kunsimas Boga «3amaBaiia» TemIieparypy OJHUM
(«X0I0IHBIM» )CITasiM TEPMOAJIEMEHTOB, a
TeMITepaTypy JApyrux («ropsaux») onpenessio
IJ1aMsl, HarpeBaroIIee THO KOTENIKa. «KoTemok»
IIOMOTaj HapTI/ISaHaM 06ecnqu/IBaTb PaIOCBA3b C

U T€My YTO B HEM BHEPBbIC OBLJIO OCYIIECTBICHO
MPUMEHEHNE MOJIYIPOBOAHUKOBBIX TEPMOIIEMEHTOB
B MPAKTUYECKUX 1CIISIXa




BonbLWMHCTBO cOTPpyAHUKOB Pustexa, AUPEKTOPOM
KoToporo obin Abpam ®enopoBuY, cocTaBrisANa MOJOAEXb,
MU3-3a Yero MHCTUTYT HepeaKo Ha3biBanu «4€TCKUM cagoMy,
a ero pykoBoguTtens- «narnou», U OH AeUCTBUTESNIbHO ObIST UM
AJ15 CBOUX MOJ10AbLIX KOJJIer.

N3 BocnoMuHanui akajgeMuka A. 1. Anekcanaponas
«Abpam Denoposud Modde Ob11 HEOOBIKHOBEHHO
N00pOXKEIaTeJIeH KO BCEM COTPYIHHKaM. BbI

NPUXOJIUTE, HAIIPUMEP, B OUOIUOTEKY, OEPETE HOBYIO
KHUXKKY JKYpHaJI U BUAUTE: MOYTH HA KXKIOU CTaThe
MOMETKHA — 3TO HaJl0 npouyutarb KypuatoBy, T0 —
AJIEKCaHAPOBY,y & C ATUM MOJIE3HO O3HAKOMHUTHCS
ApunmoBuuy. Kopoue, OH MOCTOSTHHO 3a00THJICS O
HaleM 00pa30BaHUMa=s)

A. 1. Anexcanapos.



N3BecTHBI MeTaiou3nK akaaeMuK I '.B.
KyparoMoB BcriomuHain:s «A. ®@. ObLT HIEAPHIM
YEJIOBEKOM Y MPOSIBJISIIOCH 3TO HE TOJIBKO B TOM,
KAaK IIAPOKO AEITHUICA OH C KOJUIETAMU,
COTPYIHUKAMH U YYECHBIMU CBOMMH HUIECIMH,
METOJIOM IIPOBEJICHUS pad0T, HO U B TOMy UTO OH
HE JXKajeJl BpEMEHU Ha UX J00pOKeIaTeIbHOE
OO0CYX/ICHUE U KPUTUKYnauD s

I'. B.Kypatomosn

Abpam DemopoBuy HMobdpe — yuuTenb HECKOIbKHX MOKOJICHHN OTE€UECTBECHHBIX
(U3UKOB, PYKOBOJUTEb KPYITHEUIIIEH HAYYHOM IIKOJIbl. MHOTHE €r0 YYEHUKH BHECIIU
CYIICCTBEHHBIM BKJIAJ B PAa3BUTHE PpA3JIWYHBIX 00MacTe (PU3UKHU = PUBUKH
HU3KUX TEMIIEpPATyp U SAACPHOU (PU3UKH, DJICKTPOHUKU, (PU3UKH ITOTYITPOBOIHUKOB,
IOJIMMEPOB M arpodr3uKH, PU3MKH IIa3Mbl B MarHeTu3Ma. Cpenu HuX okoiio 70
AKaJIEMUKOB M YJICHOB=KOPPECIIOHAEHTOB aKaJIEMAN HAyKa



N3 «aerckoro cama» «namnbl Modde» Bein: HobeneBckue naypearst 1. Jl.
Kammma, H. H. CemenoB, akagemuku U. K. Kukonn, M. B. Kypuaro, [O. b.
XaputoH, JI. /I Jlannay, u MHOTHE JIpyrue.

[1.JI. Kanuma 1.K Kuxoun 10.b. Xapuron
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Bce oHn obecrieuniiv JIUAEPCTBO COBETCKOM HAyKH BO
MHOI'UX €€ 00JIaCTIXa

H.H. CemeHnoB
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Nodde, Anuxanos, Kypuaros.

ApriMoBUY




OmnHa us3
MOCJICTHUX
(doTorpaduii

HNoddde.
Cents10ps 1960 r.




[IIupokor Macce MPOCTHIX TPYISAIIUXCA UMS
akagemuka Modde n3BectHo Onaromaps
necHe B. C. Boiconkoro «YTpeHHss
TMMHAaCTUKa»:

Eciu BBl yxe yctanu —
Cenu=BcTaan, CeMU=BCTAIN!
He crpamiasl Bam ApKTHKa ¢ AHTaPKTUKOM.
[ maBubIN akagemuk Modde

Jlokazan: KOHBSIK U Ko(de

Bam 3amensaT copT u npoduiaktukal




A. ®. Nodde ymep B cBoéM pabouem kaduHete 14 oxrsaops 1960 r He noxuB e
HEJIeJIU 10 BOCHMU/ICCATHIICTH «




Harpaabl v 3BaHUS.

I'epoii Conmanuctuueckoro Tpyma (19595r).
3acmyxeHHbIl nesatens Hayku PCOCP (1933r),
naypear Cranmmackor npemun (1942r),

naypear Jleaunckoit npemun (mocmeptHo, 1961r).

Hodde ObuT wieHOM MHOTHX akajaeMmuii Hayks I'érruarenckoii (1924r),
bepaunckoii (1928r), Ameprkanckoii akagemun Hayk U uckyccts (1929),

nod€sapM wieHom AH I'epmannu «Jleononsauna» (1958), Uranesuckoin AH

(1959r),

no4YCTHRIM IOKTOpOM KammdopHulickoro yansepcurcra-(1928
(1945r), yuusepcureroB I'pama (1948r), byxapecra



IHamaTh

B yectp A. ®. Nodde OblT Ha3BaH:

Kparep Modde Ha JIyne n Hayuno=ucciaenoBarenbckoe CyaHO «AKageMUK
HNodpden.

B nHos16pe 1960 roga nms A. . Modde nprucBoeHo OH3NKO=TEXHUIECCKOMY
uncturyty AH CCCP

B 1964 rony nepen 3nannem ®THU ycranoBineH namsatHuk A. @. Modde. Takoit
e O0rocT ycraHoBieH B bombiiom akroBoM 3aine @TU nm. A. . Nodde.

Ha 3panusix, rae padoran Adpam Modde, ycTaHOBIEHBI MEMOPHATIbHBIE JOCKHa
Nmsa A. ®. Nodde nocur ynuma B Amiepcxode (Hem. Abram-Joffe
Strafle).

30 oxtsa0ps 2001 ronma mromanyu Mexay niaBHeIME 3gaHusIMu OTHU um.

A. ®. Nodde u ITonuTeXxHUUEeCKOro YHUBEPCUTETay OT KOTOPOH

HaunHaeTcs yauia KypyaroBa, IpUCBOCHO Ha3BaHME [[1ouiadb Axademuka
Hogghe.

M3BECTHBI )KUBOIMCHBIC, TpaUUSCKUE U CKYILITYpHBIC MOPTPeThl A. Modde,
MCIIOJTHEHHBIE B Pa3HbIC TOJIbl JEHUHTPAJICKUMU XyJT0KHUKAMU U CKYJIBIITOPAMH, B
ToM unciiec M. K. AHUKYyIIHHBIM



Cankr=IleTepOypr nepen
3nanueM PU3nko-

TEXHUYECKOTO MHCTUTYTa
nMmeHu A.®. Modde.




Onbimbi A.®. Mopgbe u P.
MunnukeHa rno onpeoesieHUro
3JieKmpu4yecko20 3apsioa (1908 -
1914 2)
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OKoHYATe/IbHOE 10KA3ATEILCTBO CYHIECTBOBAHUS
3JI€EMEHTAPHOIO JIEKTPHYECKOro 3apsiaa ObLI0
IaHO ONMbITAMHy KOTOPHIe BhInoaHWI B 1909—
1912 11. amepukanckuii puzuk Podepr
Muainken (1868— 1953). B stux onsiTax
M3MEPSIACh CKOPOCTh ABHKEHHS KaleJb MacJia
B OJHOPOIHOM JJIEKTPHYECKOM I0JI€ MEKITY
NIBYMSI METAINYECKMMH ILUIACTHHAMM

Karuist macna, He UMEIOIIAS SJIEKTPUYECKOTO 3apsijia M3=3a COMPOTUBIICHUSA BO3yXa MAJacT C
HEKOTOPOU IOCTOSIHHOM CKOPOCTBIO. ECIM Ha CBOEM ITyTH Karuisd BCTPEYACTCA C HOHOM U
npuoOpeTaeT JICKTPUUYCCKUN 3apsj ¢y TO Ha HESy KPOME CHIIbI TSKECTHy JCHCTBYET €IIe
KYJIOHOBCKas CHJIa CO CTOPOHBI AJIEKTPUYECKOIO I0JIsl. B pe3ynbrare U3BMEHEHUS CUJIbl,
BBI3BIBAIONICH JIBHXKEHUE KAIlJIdy U3MEHSETCS CKOPOCTh €€ NBUXKCHUS. M3MEpssi CKOPOCTh
JIBVKCHUS KAaIlJIM M 3HAd HANPSHKEHHOCTh 3JICKTPUUYECKOTO MOJIsy B KOTOPOM ITPOUCXOAUIIO €€
JBMDKEHUEy, MUIIJIUKEH MOT OINPEACIIUTD 3apsijl KalllHa

2=1602'10"Kn




YansTpaduoneToBas A. @. Nodde

IPEIIONKUI CBOKO
YCTAHOBKY IIO
MU3MEPEHUIO
HAUMCHBIICTO
AIIEKTPUUYCCKOTO 3apsiaa

B 3akpeITOM cocyne, BO3IyX U3 KOTOPOTO OTKAa4aH JI0 BBICOKOTO BAKYYMa,
HaXOJWIWCh JBE€ METAJUIMYECKUE TUIACTUHBI [/, PACTIONOKEHHBIE TOPU30OHTAIBHO. U3
kamepbl 4 dyepe3 orBepcTtre O B MPOCTPAHCTBO MEKAY IUIACTUHAMHU MOMAIATN
MEJIKKE 3apsHKCHHBIC MBUIMHKU [IMHKA. JTH NUIMHKK HAOIIOMAIM B MUKPOCKOIT.

[IpenmnonoxumM, 4TO MBUIMHKA 3apsHXKEHA OTPULIATENbHO. [10a necTBHEM CHUITBI
TSKECTH OHA HAYMHAET IMajaTh BHU3. Ho ee majeHne MOXKHO 3aJ€pKaThy €CIIU
HIDKHIOKO INIACTUHY 3apSIUTh OTPUIIATEIIBHBIM 3apsi/IoOM,; a4 BEPXHIOK —
MOJIOXKUTECIIbHBIM.



B smekTpocTaTiueckoM I0JIe MEXAY IUIAaCTHHAMM Ha MBUIMHKY CTaHET JICHCTBOBATH
cuia F—el, xoropas mporiopuroHasbHa 3apsy nbuiMHKkH. Eciu mg = F_,, 10
NBUJIMHKA OyJIeT HaXOAUTHCS B PABHOBECHUM CKOJIb YIOJIHO JOJIO. 3aTEM
OTPHIATEIIBHBIN 3aps/l MBUIMHKK YMEHBIAIN, JCUCTBYS Ha HEE YIBTPA(HOICTOBBIM
cBeTOM. [IbIIMHKA HAaYMHANA 1a/1aThy Tak Kak cuina F— el nelicTBoBaBIIas Ha HEC,
yMeHbIajacks CooOI1as MiIacTUHAM JOIMOIHUTEIBHBINA 3apsl U 3TUM YCUIUBAs
AIEKTPUICCKOE TOJIC MEKIY IUIAaCTUHAMH, NBUIMHKY CHOBAa OCTaHABIMBAaIWa. 1aK
MOCTYIaIl HECKOJIbKO Pa3a

OnbITHI MMOKa3adn, YTO 3apsj MBUIMHKA U3MEHSIICS BCErlla CKaYKOoOOpa3HO, KPAaTHO
3apsaay ANIEKTpoHa. M3 3Toro ombita A. @. Modde caenan craemyroniuii BEIBOAE 3apsi
IDBUIMHKYA BCETAA BBEIPAKACTCS I[CIBIMM KPATHBIMU 3HAYCHHUSAMHM 3JIEMCHTAPHOIO
3apsiga e MEHBIHX ' HMOPIHKA SJASKTPUICCKOTO 3apsiiay CIIOCOOHBIX MEPEXOAUTH OT
OJIHOTO Te€lla K APYromy, B IpHpoae HeT. Ho 3apsig NBIIMHKH YXOIUT BMECTE C
yacTulleil BemiecTBa. ClieqoBaTelibHOy B IIPUPOJIC CYIICCTBYET TaKas yacTHUIla
BEIIIECTBA, KOTOPASI UMEET CaMbI MAJICHBKHM 3apsijly Jaje€ YK€ HEACIUMbIMa IJTY
YaCTUILy Ha3BAIM 2/1€KMPOHOMs
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OnpeiTel Munnukena u Mobde nokaszanu, 4To
3apsibl Karellb M MBUTMHOK BCETAa M3MEHSIIOTCS
CKaYK00Opa3HO. MUHUMaIbHAS IIOPIIUSI»
AJIEKTPUYECKOTO 3apsijia — AJIEMEHTapHbIN
ANIEKTPUYECCKUM 3apsilly PABHBIN

2=160210"Kn

DNeKTpUUECKUi 3aps J000ro Teja BCeraa IeIOUNCACHHO KPaTeH 3JeMEHTAPHOMY
JIEKTPUYECKOMY 3apsays Jpyrux «Iopuuii» 3J€eKTPUYECKOrO 3apsia, CIOCOOHBIX
IEPEXOJUTH OT OJHOIO Tea K JPYIrOMY, B IPHPOAE IO CHX IOP IKCICPUMEHTAILHO
OOHAPYKHUTh HE yIaJI0Chs B HacToOsiIIIee BpeMs HMEIOTCS TEOPETHUECKUE PEACKA3aAHMS O
CYIIECTBOBAHUH DJIEMEHTAPHBIX YaCTHI] — KBApPKOB — C JPOOHBIMU DIIEKTPUUECKUMMU
3apsaamu, paBHbEIMEA 1/3e u 2/3e.

(mo marepuaaam nocoous “Pu3nuka = crpaBouHbIe MaTepualibl Kacapium O.D.)



JIuteparypa u Internet - pecypcsi

A.®P. Nochhe BceTpeun c pusmnkamu. Jl.: Hayka, 1983.—
(Mpeauncnosue T.B. Kypaiomosa.)

U.K. KukouH Paccka3sbl o dusuke u chusumnkax. M.: Hayka,
1987

http://vandex.ru/yandsearch?
http://ru.wikipedia.org/wiki
to-name.ru>Biographyrabram-ioffe.htm
http://belopolye.narod.ru/known_people/october/io
vokrugsveta.ru>QHUMUKNONeaus




