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II a m a t u O. H. III b e ji, o b a.

p .  p .  ^ e - p l e T i p t .

nocfl-fe HenposoaaaiTeaŁiioii óoafeHH, otb eepseauoH acaÓH, 
12 seKaópn 1905 rosa, cKOHnaaca bb  Oseccfe sacayacenHEifi opsn- 
napnbiH npotJieccopB 0eosopB HuKHtfiopoBHHB IIlBesoBB, na 66-mb 
rosy IKH3HH. Bb  ero Jiniyb noHecaa óojibiuyro yTpaTy pyccKaa 
nayKa Booóipe e  bb aacTHOCTH pyccKaa (})H3HKa, KOTopaa bb 
KopoTKoe Bpeiia n o iep raa  u ta u f i  pa^B BusaioipExca yqeHHXB. 
B b  caMOMB s ta l ;  eipe TąKB HesaBHO noxopoHHan 0 . 0 . Ilerpy- 
uieBCKaro e  U . U . <DaHB-sepB-$aHTa bb  HeTepóyprt, M. C. Ce- 
reaa  bb  P i i r t ,  n  botb oimtb CBtJKaa n o rra a  bb  O secct. Beie- 
paaBi ó ucap o yxosaTB otb nacB oshhb 3a spyriiMB, oct;lb3hji 
cboh caaBHbie nocTH.

©eosopB HEKHiJiopoBEBB IIlBesoBB posnaca 14-ro (J)eBpaaa 
1840 rosa bb r. K rain BeccapaócKOE ryóepHin; cpesaee oópa3o- 
Barne ohb noayaraB  bo 2-h OseccKofl rHMHa3in ii bb  PnuiejiBeB- 
ckomb a n p e t, a BHcniee—Ha (J)H3HK0-MaTeMaTHaecK0MB 0aKyaBTert 
C.-HeTep6yprcKaro yHHBepcHTGTa, kotophh ohb okohhhjib co CTe- 
neiibio KaH/msaTa bb  1862 r . Jane cb 3Toro BpeMeHE ohb bhohhI; 
OTsaaca E3yqeuiio <{)H3Hkh ii bb 1865 rosy Oei;ib  KOMansHpoBaHB 
3a rpannuy  ycoBepmeHCTBOBaHia bb  cboexb 3naHiaxB. B b 
TO BpeMH BB BepiIHH-fe npeSCTaBIITeaeMB ({)H3HKII ÓblHB 3HaM0HHTbIH 
MarnycB, ocuoBareab nepBofl tf>H3HHecK0H JiaOopaTopin bb  repMa- 
uin. X oth OTEptiTan hmb aaóopaTopia Obija ero aaciHoio coóeTBen- 
iioctbio, osHaKO, ohb sonycKaaB bb  Hee ne tojibko ayauiHXB cboexb 
ynemiKOBB ntMpeBB, ho ii nuocTpaiin,eBB. Bb  a n c a t  noeatsHHSB
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u Moaoflofi 0. H. HlBeftOBi) HameaE ceól; y M arayca caMBifi pa- 
syniHHH npieME. OóaaTeaBHaa hhhhoctb caMoro M arnyca, cooó- 
meciBo mojiohhs’!, ero coTpyjpinKOBE no aaóopaTopin,—b e  n n c a t 
KOTOpBIXE MeJKfty npOBHMH ÓBME CTOJB npOCaaBHBHliHCH BHOCaljH- 
CTBill CBOHMH paÓOTaMH ABryCTE KyH^TE,—3,'hfiCTBOBaaH B03- 
óyataaiome Ha jkhboh h cmA ibih yME np ifeataro  pyccKaro Kan^n- 
jaTa. H ue noiiuio h3e  pa3CKa30BB caMoro 0. H. HlBeaoBa, hI me 
EJieHHO ohe saHHMajrcH b e  btote nepio^E be  aaóopaTopin M ar- 
Hyca, ho uy>KHO aysiaTb, hto MarncTepcKan ero anccepTania «o 
3HaHeuiH HenpoBOHHHKOBH B t 9neKTpocTaTHK'h» ÓBBia 3asyin&Ha h 
HCHOJiHeHa be  BepjiHHt, hóo ohe .oainHipajiE ee be  1868 rofty be  
HeTepóypri; BCKopi no B03BpameHiH H3E CBoefl 3arpaHHHHou 
KOMaHflHpoBKH. HecoMHtnHo, ojpiaKo, hto yate H BE Ty nopy 
ohe HHTepecoBaacH mhothme RpyrasiE h MHoroe npoóoBaflE, hóo 
OflHajKSBi M araycE  no OTOMy noBojty, iu k e  ćbi ce yKopnoHoio. 
CKanaaE eMy: «Bbi eme thke moio^bi h yate cTpoirre Teopin». -

TaKE 3aKOHHHJiCH nepBBifi nepiojE  ero jpkaTeannocTH, ne- 
pioflE noflroTOBHTeiiBHBifl. Ce  1868-ro ro^a 0 . H . IIlBe^OBE ocia- 
bh se  IleTepóyprE h nepeineaE Ha cayatóy be  HoBopocciflcrau 
yHHBepcHTeTE, rjyfe óbme H3ĆpauE rouchtome (|)H3HKH. Ho ohe 
nesoaro ocTanaacn be  otome 3BaniH, TaitE khke BCKopi npe^cTa- 
bhjie cboio HOKTopcKyio jjHCcepTaipio: <o 3aK0HaxE npeBpameHin 
sjieKTpHnecTBa be  TenaoTy», 3a KOTopyio óbme y^ocToeHE 3BaHia 
flOKTOpa (j)H3HKH H ÓBME H3ÓpaHE 9ItCTpa-0p^HHapHBIME npOtjieCCO- 
poME, a 19 aB rycia 1870 r .  n  opflHnapHBiME npoijjieccopoME no 
K aeespt (Jihshkh. IlraKE, yate be 30 aiiTE 0 . H . IIlBe^oBE óbme 
KOKTOpE H HOflHOHpaBHBIH HpO^eCCOpE H, 3HaiHTE, ÓOaŚe 35 JliiTE 
npocayatnaE b e  3Banin opanHapnaro npoifieccopa!

H a hto ate ÓBiaa noTpaneHa 9Ta jo a ra n  atH3Hb? Bote BonpocE, 
Ha KOTOpBIH H HOCTapaiOCB OTBItHTL TaaBHBIME 0Ópa30ME Ha OCHO- 
Banin cBoero annHaro 3HaK0MCTBa ce hokohhume 0. H. IIlBe/i,o- 
bbime, ftaHBUiarocfl nocat^Hie 25 aiTE.

9 to Bpeiia 0. H. fliaME Meat^y TeKyipeio yneÓHoro n yneHoio 
paóoTofł, HHTan aeKpin no (Jihshkś h $H3HHecK0H reorpafjiin (ce 
1870 no 1881 r.), Be^a 3aHHTia be  aaóopaTopin cboh h co CTy- 
aeHTaMii h nenaian  cboh TeopeTHnecKia h oKcnepuMeHTaaBHBiH 
H3caśR0BaHia. KoHenHO, b e  TeneHie TaKoro floararo nepio.ua xapan- 
TepE HTenin aeitniii He mohe ocTaBaTBCH HeH3MliHHBiME, TaKE KaKE

nepio.ua
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yate caMaa c n in a  YcraBa 1863 r .  Ha YcTaBB 1884 r . aoajKHa 
ÓblJia 0Tpa3HTBCH Ha HeJTb.

m th o  dSyinaat ero m kiuh  e t  1881 rosa coraaeuo YeiaBy 
1863 ro.ua, Korna npoifieccopB HSJiaraat cboio uayity cboóokho, bhIs 
ycTanoBienHofi nporpaMMbi. H ienia ero ó h m  HHTepecHbi ii Bcerna 
npHBjreKaJiH 3HaaHTeJibiiyio ay^HTopiio; ero Jieitipn oTJHnaJiHCb npo- 
CTOTOIO IIOCTpOeHiH, II3HHJ,eCTBOM'L IISTOIEeilia H OpHrHHajIbHOOTblO 
aaMHCJia. Cboii oóbiHHbie łtypcbi no (jniaiiKi: 3bvkb, cbIjtb, ien - 
.'IOTa, 9JieKTpHHeCTBO, MaMHTH3MB, OHB . 110 611,IIB BpeMfl OTB BpejieHH 
coBepuieiiHo nepeaiuiiHBaTL, h bb Tanie momchtei ero H3H0Htenie 
npHHHMa.no ocoóeHHO jrhboh h HUTepecHHH xapaKiepB.

O eoaopt HHKH0OPOBHHB HIoOhJIB OnblTbl, soponio HXB nOKa- 
3blBHJIT>, HO He 3JIOynOTpe6M.IT> HMIi; ÓyflyHIl nOKJIOHHIIKOMB IHHpO- 
khxt> TeopeTHTiecKHXT> oóoómeHin, ohb He jhoóhjib npoÓHTb aorn- 
HeeKHXT> nocTpoeuin Meatny ohhtheimh cxeMaMH. H noMHio ero 
3KcnepHMeHTaabHyio oócTanoBKy toto BpeMeHH; KonenHO, OHa naaeKO 
He noxoata na htmśihhiok), iióo j i a  Bcanaro HpoenrapoBaHia Ha 
aenpiu eMy npnxonnjiocb Torna h m  rHaTb khcjopokb r m  spyMOH- 
noria CBtTa, h m  sapaataTb rpoMa^Hoe hhcho 6yH3eHCKHX7> ojieMeH- 
tobb k m  bomtoboh flyrn. Ho ohb nfciaJiB oto oxotho, h (jponapb 
y  Hero paóoTaaB hoctohhho naate bb  ry  nopy. Ohb oójiana.TB 
HeCOMH'i>HHO napOMB CJIOBa H ÓbIJIB X0p0UMMB HeKTOpOMB; OHB 
oxotuo h nacTO npnuHMajiB aia iesbE oe ynacTie bb  CBl>3naxB, 
nyÓMHHbixB KypcaxB, aeKniaxB h aoM asaxB, oócTaBJiaa hxb no 
óoMineii aacTH cooTB'fcrcTBeHHbiMH onbiTaMH. Okho BpeMa ohb 
MHoro yBienaaca paóoTOio bb ne^arornHecKOMB oT^t.rfc H obopoc- 
cincKaro oómeeTBa ecTecTBOHcnbiTaTeien ii oxotho, co cBońcTBen- 
heimb ewy ocipoyMieMB, noyaaaB cbohmh óeehflaMH h neMOHCTpa- 
ipaMH mojiorhkb n  CTapbixB nenaroroBB.

Ho oia CTopoHa fliaTeMHOcTH He óaaa k m  Hero raaBHoro. 
y  nero Bcersa ó h m  HayiHbia hkch, itoTopbia yBJienaM ero ropa3.no 
CHJIbHllO, H IiaĘB KOTOpUMH OHB TpyKHJCH, OT/plBaHCb IIMB ipfeM- 
komb. Bb Teneme CBoen noJiron atH3HH ohb HSCJiiKOBaaB Miioro 
BonpocoBB h HanncaiB Muoro paóoTB na caMHa pa3Hooópa3Hbia 
TeMbl, HO HH BB 0JI,U0H H3B HHXB OHB He BbICTynajIB BB pOM 
KponoTJiiiBaro H3ca'hsoBaTeaa neTaaefl; ero yMB HcitanB Bcerna 
HOBaro h TpeóoBaaB nrapoitaro noaeTa u racra ii opnrHHajibHaro 
3aMbicaa. O pa3Hooópa3in h HanpaBJieHin ero Hayanon nisaTeM- 
hocth ayuine Bcero mojkho cynniB no ero paóoiaMB, Koropua

ro.ua
npHHHMa.no
3JIOynOTpe6M.IT
ropa3.no
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mojkho B t oóu],iixt> 'iepTaxb pacnpeyfeanTb aa  cjit^yiomia aa- 
Teropin:

I . KocMoimin. Ciofla mojkbo OTaeCTa ero oparaaajibabia paóoTbi 
a  OTio;i,bi o npoHCKOJKfleHiH KOSieTHHKt (popaib, o MaTenaTHnecKott 
n x b  Teopia, oób n x b  Koiajjarypapii-i, o cosaeanon pa/papia, 061. 
OTTaaKBBaTejibao£ caab  cojiapa, o cbBepabixb c iaa iax b , o apoac- 
xoJKfleaia rpa^a, o CTpoeaia rpa^a, o poaa rapposBaaM ana Bb 
Teopia paKJioaoBB.

I I . djteKmpmecmeo. Ciosa ayatHO apaaacJiiiTb oó-fe ero jpic- 
cepTayia, yate npaBeseaabia paabiae, a  apoMb Toro: 06'b oaeKTpn- 
aecKaxb ayaaxb, oób a x b  aaijKjipaKipa, oób osaoiib TepMOMaraaT- 
aoMB aB-ieaia a  ocaoBaaaoMb na aeMb aparaie-iś; yiipoipeaiiLia 
BbiBoyb TeopeMH pacnpesbaeaia ojieKTpaaecKBXb aaccb  aa o o a a -  
coa/yfc; pacapesbfleaie oaeKTpaaecTBa aa  naeKaxb Jiauiaabi FoJibpa 
a  BB^oBBMiaeaie aocabipiea.

I I I .  TI a c m w m a n  ę f> u 3 u m . O TBepsocia jkbskoctb; o cpbnfleaia 
jkhskocte a 06'b osaoa aaoMaJiia RBoaaoro ayaenpeffOMaeaia Bb 
atasK0CTaxb.

IV . Pa3Hbin cmambu. ^ eP^BO, aaab  abTonncb 3acyxb; pac- 
apesbaeaie Bb npocTpaacTBb oaepria  sBnatyai,eaca Maccn; apocToa 
BbiBoya ocaoBBoro ypaBaeaia KaneTanecKob Teopia rasoBb; Teopia 
BbepKaeca ayjibcnpyiom nxb iaapoBb.

V. Ilonyjiapmw cmamw. O ó b  OTaoaieain (|)B3bkb i tb  ecTecTBO- 

3aaairo; o nponcxo;Kseaia rpasa; KOCMoroaia aoapa X IX  Bbaa; 
(J)B3aKa, Kain. ocaoBa ecTecTBOBbyhaia; BBeseaie Bb MeTO/piay 
0B3BKE.

V I. U p u ó o p m :  „pita asy aea ia  nonepe.'iabixb Koaeóaaifi CTpyab; 
BBBTOBaa aoMaa /pia kbcjotb; JieapioBane Bbcbi; apapbflbabia 
saabaoMbpb; jreKpioaabiił raabBaaojieTpb a  Maorie flpyrie, KOTopbie 
ocTaaacb aeoaacaaabiMB.

V II. JlETorpa^npoBaaBbia Jieapia ao MoaeKyaapaoa (pasaab, 
9aeKTpaaecTBy a CBbTy, nocJibsHee nssaaie KOTopbixb Bb 2-xb 
uacTax’b Bbiauio Bb 1903 rosy.

ÓKhbh Bb apoBaaaiaabaoM b ropoyfe a  a n t a  nooToay aaao  
TOBapEn];e0-(|)B3BKOBb, KOTopue Bnoaab naTepecoBaancb óh ero 
paÓoiaME a  rayóoao a x b  a o a a a a a a  óh, 0 .  H . HlBesoBb oaenb 
aacTO b sp ia b  3a rp aaap y , no npeaMyipeeTBy Bb Ilapa jab , ryb y 
nero oópasoBaaca apyaioab 3aaaoMbixb bo <Ppaapy3caoMb <&E3n- 
aecKOMb OóipeciBb. 3sbeh oab sb.ia.Tb nepiosnnecan cbob soajiasH
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ii 33,'hcB ohb nepnaiiB OoupocTB h HOBbiii sanacB chjib ;vih CBoei’o 
aaaBHiiiinaro TBopnecTBa. OftHaito, ohb hhckojibko ne HyjKflajica 11 
pyccKHKB TOBapnipeft. HanpoTHBB Toro, ohb Bcer^a npiiiniMa,TB 
aKTHBHoe ynacTie bo bc1ixb CBfe,n,axB pyccKHXB ecTecTBOHcnBiTa- 
Teaefl 11 Bpanen, iyyh Taninę BbiCTynaaB co cbohmh pinaMii, hokjhi- 
jpuin h aeMOHCTpapiaMH.

B b nocatuHee aecHTHirfcTie CBoeii ikhshh 0 . H . IIlBe^oBB 
niicanB ropa3.no łieHBine, ho ue noToiay hto syxB ero ycTa.TB, 
II MblC.HII H3CHKJII. HlłTB. OHB He pa3B MHlł IKHJIOBaJICH Ha 
9T0 II OHB TJirOTHJICfl 9THMB BBIUyiKfleilHBIMB 6e33,lłHCTBieMB 
mbicnH ii nepa; ho ohb plłinmiB iiocayatHTB BeiHKOMy fffcuy nepe- 
ycTpOHCTBa Bcero HoBopoccincKaro yHHBepcHTeTa bb cbhbii cb 
coopyatenieMB Menuniiuciiaro (JiaKyjiBTeTa 1-1 OT^aJica btomv flśay 
BecB. B b oto iipeiia (cb 1896 no 1903 r.)  ohb óbijib peKTopoMB 
yiiHBepcHTeia 11 npe^cbaaTeieMB CTpoHTeiBiioH komhccIh no bo3- 
Bejeiiiio Stanin iiejpiHHiicKaro iJiaKyaBTeTa. Bhoikhtb bb fliiio 
óoaBuie guepriii e^Ba-an bosmojkuo. Ohb yuienB BecB bb  a ra  paóora, 
npoBOAH.iB TaaiB irŁ.ibie ;inn 11 na CKpoMHhui cpeflCTBa iiosjinirB 
Tanie nepTora, KOTopbie noaiKHbi naBcer,n,a coxpamiTB ero i-imh Meatffy 
BbuaionpiMHCH npocBŚTHTeaaMH He to.ibko O^eccni, ho ii Poeciii. 
Hyiiuio casiOMy bhu^ tb bcŁ 9TH coopymenia, nyiKHO 3HaTB hxb 
HCTopiio, htoóbi oiyhuHTB ero npeflannocTB flisy , ero iKe.Thanyio 
bo-tio, coenHHeiiHyio cb óepeiKJiHBocTBio cnynoro h cb jiioóobbio kb 
npenpacHOMy. B b  ary ate nopy CBoero 30flnecTBa ohb 3aayMaaB 
C03flanie xHMHiecKaro 11 ({insunecKaro I-mcTiiTyTOBB, ua nofloóie 
repjiaHCKHKB, h yate bb  1901 r . eiiy yflasocB ocymecTBHTB aiy  
CiaCTHHByiO MBICJIB.

Htoóbi otmIithtb pasMipB cfliJiauHaro OeosopoMB H iikhiJjo- 
poBHneiiB flsa Kaeeflpbi (}iii3heii bb HoBopocciiicKOMB yHHBepcu- 
Terfe, uyKHo cnasaTB, hto chmb ohb nosynnsB  otb CBoero npefl- 
mecTBeHHHKa ii ociionaTe/in Kaeeflpbi $ h3hkh bb  Ofleccb npoij).
B. H . jlaniim ua (cb 1865 no 1870 r.)  bb  HacjrhflCTBO onenb Maso. 
/(ocTaTOHiio 3a»rkrnTB, hto bb  1881 r . ,  Korfla h óblib ciyfleHTOMB 
11 caymareiieMB Oeoflopa HHKHi{iopoBiiHa, HHKanon (J)H3HHecKou 
•laóopaTopin ue óblio; óbijib to.ibko c|iH3HHecKiu KaóiiHeTB cb koii- 
cepBaTopoMB, a He naóopaHTOMB. Bce HOMiipeHie (JinsiiHecnaro 
naóHHeTa coctohio hsb flByxB saiB  p a  xpaHeHia HHCTpyMeHTOBB, 
HByxB KOMHaTB san  3,ByxB npocpeccopoBB h eipe flByXB, TpeXB 
aiaaeHBKHKB 3anacHbixB KOMiiaiB, bb oflHoił hsb iiotopbix.b  h óbiia

ropa3.no
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bt. to BpeMa ycTpoeHa nepBaa ({)H3H'-recKaa JiaóopaTopia. T oibko 
ct. BBe«eHieMi> YcTaBa 1884 r .  HHCTpyMeHTH óhjih nepenecenbi 
bt. MajieatKia KOMHaTbi h KOMiiaTŁi npocpeecopoBT,, a óojibinie 
3ajiH oópaTHun bt. ftBt aadoparopin: oftHy ftia  npocj). 9 .  II . IIlBe- 
ftOBa, a ftpyryio ftaa npocj*. H. A . YMOBa. TaraiMT. oópa3OMT>, Bce, 
atMT. Tenept odaaftaeTT. Kaeeftpa (Jjhbhkh bt. 9 fteect, ó to o  ycTpoe- 
ho 9 . H. IIlBesoBbiMT., jióo yate okojo 12 .itTT. npocj). II . A . 
Ymobt. noKHHyjiT, O leccy ii nepeinein. na cayiKÓy bt. MocKBy, a 
HMeHHO bt. oto-to BpeMa h Buna.ua óoahiuaa oprami3apioHnaa 
paÓoTa, bt. KOTopoil raaBHoe yaaciie  Buua.io Ha ftoaio 9 . H. 
IIlBesoBa.

MHoro paóoTaa jihhho, 9 .  H . IIlBeftOBT. yfttaaaT. He Mano 
MtcTa cbohmt. nonenemaMT. o npnroTOBJieHiH MoaoftuxT. yaeHbixT>. 
Korfta a  ói.ijit. cryftenTOMT., to noftT. ero pyKOBOftCTBOMT. B M tc it 
ct. HpyniMH mohmii TOBapnipaMK npaHHMajiT. yaacTie bt. cocTaB- 
aem n h BTeHin pe<J>epaTOBT> no c{)H3HKt crb cooTBtiCTBeBHHMH fte- 
MoucTpapiajiH. 9 th pecJjepaTbi HHTaaHCb oCbiKuoBeuno no BeaepaMT. 
bb (J)H3iiaecKOH ayfliiTopin bt. npncyTCTBin HtCKOHbKHXT> npocj)ec- 
copoBT.-pyKOBOftHTe.neH: HlBeftOBa, YMOBa, Jlnrana, IIpeoópaateH- 
cKaro, HpouieuKo u  ftp., n  MHorHXT> ciyfteHTOBT.. 9eoftopi> H hkii- 
(JjjopoBHHT. oxotho noctma.iT> 9th coópania h Bcerfta othocimch kt. 
HaiHHaiomiiMT. ftOKJiaftHHKaMT. ci. yaacTie.MT. n  BHHManieMT.. T y m  
OHT. ÓJIHHie 3HaK0MMCH CT. HHMH, npHÓ.TIDKa.TT. HXT> KT. CeÓt, 
OTKpbiBajn. ftM hhxt> ftBepH cBoero rocTenpiHłiuaro ftoiia n  naM t- 
aaJiT. H3T. hhxt. itanftHftaTOBT. ftaa ocTaBaeHia npn yHHBepciiTeTt. 
UpaBfta, npoBHHHiaibHbifl, fta bt. ocoCenuocrH Taiion ó tftnun  cne- 
niaabHbiMH cpeftCTBaMH, KaKT. bt. to BpeMa HoBopoccincKiu yHU- 
BepcHTeTT., mott. cftbaaTb bt. otomt. oTiiomeHin neMHoro, hóo cyftbóa 
npeftCTaBienia oóbiKHOBeHHO ptuiajiacb bt. MnnHCTepcTBb, OTKyfta 
hotth Bcerfta npnxoftH.iT> otkast., sa OTcyTCTBieMT. óyftTO óu cbo- 
óoftHbixT> cyMMT.. KoHenHO, cyiuibi ora óo.ite oxotho pacnpeftbia- 
jihcl Meatfty KaHftHftaTaMH cto.ihthlixt, ynnBepcHTeTOBT. ii Kaaftn- 
ftaTaiiT. npoBHHniaabHbixT> yuHBepciiTeTOBT. ocTaBaaocb Hiiaero hjiii 
onenb Maso. Ho 9eoftopT> H hkhcJwpobhht. He MHpiMca ct. thkhmt. 
noaożKeHieMT. Bemeii, oht. HacTOHHHBO ftoóHBajica CBoero h nnorfta 
ycntBa.iT>. Hbt. HaMtaeHHHXT> hmt. bt. pa3noe BpeMa yaeniiKOBT. 
ero ftocraran npo$eccypu: r .  IJoMaiiioHT. bt. Ka3aHCK0MT> yHHBep- 
CHTeit h a — bt. KieBCKOMT.; KpoMt Toro CTiineHftiaTaMH no itaoeftpt 
(J)H3Hkh Olijih ocTaBJieHbi r .r .  ABrycTHHOBHHT. i-i Tepna!.; ho oóa
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OHH ycmieHHblMH 3aHHTiHMH ÓHCTpO pa3CTpOHan CBOe 330p0Bbe, H 
r .  ABrycTHHOBHTB ctiopo cKOHEaaca, a r .  repnEB  BŁiHyjK^eat 
óhhb 0TKa3aTBCs otb npnroTOBaeHia kb npoijjeccypi, 3anaTb Menie 
OTBiTCTBeimoe noaoateHie aaóopanTa h , naKonenB, no Coaismi 
BHHTH BB OTCTaBKy. Mliii H3BłiCTH0, ETO BB HpOeKT'}i ÓH.TO UaM*- 
neno ocTaBJienie npn  yniiBcpcHTeTi Moero TOBapnipa no Kypcy, 
r. Ea3HJieBnna, ho h 3T0My npoercry sa uejiocTaTKOMB cpejjcTBB 
He cyatfleHo ówio ocymecTBHTbca.

H ne 3Haio, kbkb oraocHaca 0 . H. kb apyruMB cbohmb 
yneHHKaMB, no ko Mni ohb noita3aaB ctojbro BUHMania n 3aÓ0T- 
.THBOCTH, ETO a  Ha BCIO JKH3HB OCTaaea eMJr npH3HaTeabHHMB. 
Ohb HacTOHEHBO nocnaaaB  Mena ynHTbCa 3a rpanapy  kb KyHflTy: 
BB TpyftHbia MHHyTU /KH3IIH OHB nO33,ep;RHBa.UB Meua UpaBCTBeHHO; 
ohb SbuiB MHi ynaiejeM B n npyroMB. Kor^a a  paóoiaaB y Kyn/yra, 
ohb HHTepeeoBaaea mohmii padoiaMH, bcjb  co mhoio aiaTearmyio 
nepenncKy h saate npoi3flOMB bb HapnaiB naBicTHJB Mena. 3a 
Bce 9to a  iiHTaaiB kb newy ayBCTBa rayóoKoił npHsnaTeabHOCTH ii 
npHBaaaHHOCTn 30 nocai3;HHXB ^hoh ero ;kh3hh.

H HyMaiO, ETO H KB OCTaabHbIMB CBOHMB yEeHHKaMB OHB 
OTHOciuica TaitB ate; h ry iB , B ipoarao , CKopo HCEe3aaa Birlannaa 
soJiosnocTb, n na ea m-Lcto BORBopaaacb atHBiiTeabHaa, cepaeHHaa 
Tenaoia; ho a  ne motb uaóaioaaTb othxb OTHomeuin, hóo óbkib 
ORHHMB H3B nOCJli<l,UHXB BB Cepill ei’O yE6HIIK0BB.

CflilHlBB 9T0TB ÓirjIblH OEepKB SiflTeflbHOCTH IIOKOHHarO 
Oeoflopa HHKiHpopoBHEa, a  ocTaHOBJirocb enje na ero jihehocth. 
KaiiB a  yace cita3aaB paHbine, ohb 06.1a3.aaB TBep^biMB xapaKie- 
POMB; KB 9T0My MOJKHO npiIÓaBHTb, ETO HO CBOGH BHiUIHOCTH H 
p ia n  ohb Ka3aaca cypoBbiMB, 3aMKnyTHMB, HenpncTynHHMB, xo- 
hoahłimb! M ni nensBicTno, eto nepeatnaB ohb paHbuie h noneMy 
ero BHiuiHocTb h o6uji,eHHbia oTHomeHia kb hio3,hmb Bbianancb 
bb TaKyio (JiopMy, ho a  3naio, eto bb  siHCTBHTeabHOCTH oiib hmIsrb 
BneEaTHHTeabHyio ayuiy, eto ohb motb pa^OBaTbca, eto ohb ray- 
óoko n  ni/KHo aioóMB cboio ateny, Ha^esmy SKOBaesny. E a  
HeożKE^aunaa doaisnb, nanaBmaaca bo BpeMa ero caynanHon 
noi3flKH bb  IleTepóyprB Ha njias^iiiiKH H acxn bb  1892 r . ,  n  ea 
ciiopaa caiepTb norpacan  ero; a nnKor;i,a ne saóyay toto ^ymennaro 
BoaHema, bb kotopomb ohb HaxoRHaca horb BnenaTainieMB ea 
CMepTH, H KOTOpoe bb 3,eub noxopoHB aoiuao 3,0 TOTO, ETO OHB He 
bb  cocToauin Skub copBaTb ceói na naMHTb hb±tk;i h3b  aeataBiuaro
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bb  ea rpoóy BiHKa h npocHSB MeHa flocTaTb eiiy 3Ty BMÓiiesiy 
nociiiflHeH cbb3h TparaaecKH pa3opBaHHaro, HeflaBHo eipe caacTJiii- 
Baro coro3a. Bb  stu MHHyTbi TBepflocTb ero noKHHysa, u  ohb HCKaaB 
kb ceó i ynacria  h cocTpaflania.

Ho h MHoro cnycTa oub ne motb npnumpuTBCa cb coBep- 
inHBniHMca (JaaitTOMB h bb  cBoefi KoppecnoHfleHiun co mhoio aacTO 
B03Bpamajica kb oToii Teirh. Bhaho Cbijo, hto ohb HeoObiKHOBeHHO 
bhcoko irkHffliB xopoinyio ceMeHHyio atH3Hb a  cthbh.i b  ee Buuie 
Bcero. „Biflb sto tomu ii iioboab, nacasB  ohb, jpia nenpeptiBnaro 
Becejita, ajih noauaro caacTba".

Co B3P0CJIHMH CeOflOpB HHKH^OpOBHHB ÓHJIB XOJIOfleHB II 
3a5IKHyTB, HO OHB yMiSB CÓJIHHtaTBCa CB fliTBMH H .IIOUHJIB HXB. 
Eme npii 5KH3HH HaseJKHLi SKOBaeBHii, KOTopaa óbisa flyuioio 
OómecTBa nonenenia o óojibhbikb fliTaxB r .  Ofleccbi, ohb miioto 
en noiioraaB n  nocBamaaB He Maso CBoero cBOÓoflnaro BpeMenii 
ysynuieniio nosoateHia óiflUHXB óosbHHXB fliTen. Ho n o c s i  ea 
CMepTH oub oTflaaca arony OsaroMy flisy  BflBOHHi; eiiy xoTisocb 
noMoraTb HecaacTUHMB ii csyatHTb aioÓHMOMy flisy  nioÓHMaro 
aesoBiKa. H a  homhio, itaitB oiib ue pa3B atiiBasB MicanaaiH Ha 
XafliKHÓeeBCKOMB s in ia n i ,  na CamiTapuou CTanpin, bb oóipecTBi 
ÓOJIbHbIXB fliTefi, KHKB OHB BXOflIOB BB HXB liyJKflbl H HHTepeCbl 
h khkb onB paflOBasca hxb paflocTHMH.

TaKHMB oópaooMB, Bca ero ceMefinaa hchshb, ero oiHouieHie 
KB pOflHHMB H flpV3bHMB pHCJHOTB ero HeSOBiKOMB JIIOÓHIUHMB, 
MarKHMB, cepfleuHbiMB. Ho 9thxb ctopohb CBoefl Hymn h CBoero 
cepflpa ohb He noKaabinasB h khkb Oh  CKpbiBaaB hoab noupoBOMB 
xoaoflHOCTH u TBepflocTii. Hyatuo Cbiao xopouio 3HHTb ero, uyjKHo 
6buo CBOÓoflHo ero HaóaioflaTb, htoóh saMiTHTb bb hcmb apyroro 
aeaoBiKa. HooTOMy ero OTuomenia kb TOBapnipaMB no (JiaKyab- 
Teiy n coBiTy yHHBepcHTeTa uaipe Bcero óbish ocpiJjHpiasbHbi u 
xosoflHbi, a TBepflocTb n  ue3aBHCHM0CTb ero xapaKTepa, pimHTeab- 
hoctb ero fliiicTBin, uorfla ohb Óhjib fleitanoMB (JiHSHKO-MaTeMaTH- 
necKaro (JiaKyabTeia h peitTopoMB yHHBepcHTeTa, ne piflKo yxyfl- 
m aan h 9tii oTHOiueuia ii BbisbiBaan flaaie HeyflOBOJiBCTBia. Ho 
OeOflOpB HlIKIHjlOpOBHHB CT0HHCCKH BblHOCHHB BCi HanaflKII, HH- 
Korfla ne ataaoBaaca n  ue onpaBflbmaaca, xoth ósnsKie BHflian. 
hto ohb ayBCTBOBasB ceóa 3afliraMB h bb  cymuocTH cipaflasB. 
B b  cboiixb 0Tii0HieHiaxB kb aioflaMB, bb  cbohxb piineHiaxB no 
pasHbiMB flisaMB ohb npecsiflOBasB Tania p ia n ,  KOTopna ksohii-
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hiicb, no ero Mirkniio, kb no.TB3t (JiaKyiiBTeTa h m  yiniBepcitTeTa; 
nooTOiiy ohb npesnoniiTaiE ayarne bbihochtb yaapu hpothbhhkobb, 
HeateJia ycTynaTB pasB sanaTyio no3iipiio. Koiienio, pyccKaa yHn- 
BepciiTeTCKaa jkh3hb 3a nocatflHie 20—30 .niiTB cra/ia chhihkomb 
caojRHoio, htoóm aaate caMbift onHTHbiii h óe3npncTpacTHHH jyhHTejiB 
u naóaioRaTejiB He rp iium iB  bb cbohxb eaniioaiimbraB pimeHiaxB; 
noaiOMy, KOHenno, ii y 0eo,a,opa HiiKiuJiopoBHHa OuBann cjiynaii 
npojiaxoBB n oihhÓokb, ho TenepB, Kor^a ohb cbbiib cboii 
3eaiHBie car,tu  ii yiuenB otb uaeB naBcer^a, eMy npoeraTB, B ipo- 
htho, ii oÓHHteHHBie hmb ero boibhbih h HeBoiBHBiH nperpŁmeHia, 
hóo ne oiHiiÓaeTCfl tojibko totb, kto nnaero ne /ykiiaeTB, a hokoh- 
liHii OepsopB H hkhcJiopobiihb ycep^HO h pa3Hooópa3no npopaóoTajiB 
bcio cboio aoaryio jkh3hb. Ohb ocTauiuiB KpynHBift cjii/iB m ra a ro  
TBopnecTBa bb  pyccHoii nayirfe; ohb nepecipoiuiB cboh yHHBepeii- 
reTB ii npHroTOBMB ero jyia hoboh, óo.rhe iuiipoKoft ayxoBHofi 
IKH3HHJ OHB C03flaiI’B OflHHB II3B HeMH0rHXB HOKH BB PoCCiH (j)H311- 
HeCB’IIXB HHCTHTyTOBB; OHB corjrh.iB CBOeiO JIIOÓOBBIO cepjma 0Óe3- 
^oaenHHXB ftfereft.

Kto ctojibko cfl.iuiajiB bb CBoefl ikh3iiii, totb jkhjib ne aapoaiB, 
totb óyaeTB eipe aonro jkiitb bb nanuiTii cbohxb corpaiipiaiiB. 
TenepB 03,ecea ii en nenaTB mojiiotb; out, cjihiiikomb no^aiuienu 
THinecTBio nepejKHBaeMHXB noiiHTn>iecKHXB coóbiTifi; oóipee pyccKoe 
ropę CHHiuKOMB BeflHKo, htoóli cMepTB OTatJibnaro HJieHa Moraa 
npHitoBaTB BHiijiaHie Bcero oóHjecTBa. Ho Kor^a oto neaajiBHoe 
Bpeaia MHHyeTB, u Kor^a pyccitoe oóipecTBO ycnoitoHTca, oho hohmctb 
snanenie CBoeft hoboh yTpaTBi h ohIihhtb no HOCTOHHCTBy toto, 
kto lieyTOMHiio cisaJiB BoitpyrB ceóa RoOpo, cbT>tb u 3HaHie.



1 0

3 ji e k t p o m a r h i i  t h h  a KOJieOaHia.

p .  J/I. p o M a H O B a .

Bb  1842 rosy  aMepHKaHCKifi $ hshkb reHpn, HaMarHHHHBaa 
cianbHbiH noaocbi pa33pa30MB aesfleHCKoń óhhkh, saarfcTHaB, hto 
noaiocbr MarmiTa He Bcersa paeiio.iara.aHCB bb tomb nopa^KŚ, bb  
khkomb ohh 3,o.i ;khei óbijih óbi pacno.ao;KHTBCH coraacHo HanpaBJie- 
Hiio TOKa. OHB OÓBHCHHaB OTO Tl5MB, HTO MeJKfly 0ÓlUa»IiaMH ÓaHKH 
npOHCKORHTH KOJieÓaTGJIBHBIH paŚpHfll., 3aCTaBJIflI0mili OJieKTpHHe- 
ctbo nepexoRHTB cb 03H0H oóKaasKH Ha Biopyio, 33t1imb co bto- 
pofl onHTb Ha nepByio h t. 3., tohbko KaatRbiu pa3T> sce bb  mciil- 
higmb h MeHbuieMT. KoHHHecTBt, h TaKB naK'b HaMarHiineme MO- 
ikgtb 3aBHcfcrb otb nocatflUHro paspasa, to coraacHo ero nanpaB- 
aeHiio n  óy^yTB pacnoaaraTbca noaiocbi aiarHHTa. UpnaHHa 3Toro 
HBaeHifi óbiaa no3JKe BBiacHeHa B. T omcohomb, kotophh noKasaaB, 
Hto pa3pafl'b BCHKaro KOHTypa, npn uIjkotopomb cooTHomeHin 
MęjKfly ero conpoTHBaeHieMB, caMonasyKpieio h eiiKocTbio CTano- 
bhtch KoaeóaTeabHbiMB. E can  ape3B i? oóo3HaaHMB conpoTHBae- 
Hie KaKoro-HHóyflb KOHTypa, cocToanjaro H3B KOH^CHcaropa cb 
ejiKocTbio C, 3aMKHyiaro npoB03HHK0MB cb caMOHn^yKipeio L ,  u 
ecan Il~< ,4LlC , to, KaitB noKa3HBaeTB Teopia, paapasB KonaeH- 
caTopa npoHcxo^HTB carŁ3yioiH,HMB oópasoMB: noTeupiaabi oóKaa- 
3,0KB KOHseHcaTopa HaaHHaiOTB yóHBaiB 30 Hyaa, 3aBaa paspas- 
iibifl tokb Hl>KOToparo nanpaBaeHia, ho Kor.ua noTeHipaabi oÓKaa- 
30KB socTHraiOTB nyaa, a tokb MaKCHMyiia chjili, HBaeHie 9thmb 
He oKauHHBaeTca; tokb npo3oaataeTB htth bb tomb ate uanpaB- 
aeniH, noeTeneHHo yóbiBaa 30 Hyaa h bhobb 3apaataa oókjh3kh 
KOH3encaTopa 03Hy 30 noaożKHTeabHaro, spyryio 30 OTpHĘaTeabiiaro 
noTeHpiaaoBB, ToabKO uicKoabKo MeubiHHXB, hIjmb nepBOHaaaab- 
Hbie H npH TOMB npflMO - npOTHBOHOaOżKHbIXB 3HHK0BB; nocafc 
nero 0ÓKaa3HH HaaHHaioTB bhobb pa3paJKaTbca bb  tomb ate no- 
pasich, saBaa tokb npoTHBonoaoiKHaro HanpaBaema h bhobb 3a- 
paataa oókjhskh KOHseHcaTopa 30 noTeupiaaoBB npeJKHHXB 3ua- 
kobb; n o c a t 9Toro Bce npHuiao bb  nepBOHaaaabHoe cocTOHHie, 
TO.iBKO HOTeHpiaabi oÓKaasoKB cTaan MeHbuie; bb  stomb coctohtb
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nepBaa aacTB pa3pafla, eocTaBaaiomaa 03H0 KoaeóaHie. 3a nep- 
BBiML KoaeóauieiiB cabsyeTB BTOpoe, 3aTbMB Tperoe h t. 3., nona 
sapa^u  oÓKaaaoKB iie csbaaiOTca paBHbiMH Hy.no. Tanon pa3pa^B, 
cocToamiii hsb  cepin 3aTyxaroin;HXB KoaeóaHin, h Ha3HBaeTca ko- 
aeóaTeaBHbiMB. E c m  ate R'1 >  ^L /C , to noayaaeTca apyroa rana, 
pa3pH3a: torb yBeaHHHBaeTca nocTeneHHo 30 MaKCHMaroHoił Be- 
jihhhhłi ii 3aTbaiB ohhtb onycitaeTca 30 Hyaa, a noTeuniaabi 
OÓKJiajI.OKB yÓHBaiOTB, XOTH H HepaBHOM'hpHO, OTB HaaaJIBHOH 
BeJinaiiHbi 30 nysa.

U/kabiH pa3B chocoóobb 3aei”B bosmojkhootb yóiftHTbca, oto 
npu  yc.ro Bili J?2 <  4 i /  C , paspaaB  mibeTB itoroóaTcroiiHH sapaK- 
TepB. H anoorbe uaraasiibin H3B sthxb cnocoóoBB eciB neT03B 
Bpaipaiomaroca 3epitaaa, BnepBbie npHMbuenubifl <l?e33epeeuoMB
3-ia H3CJib30BaHia HCKpoBoro pa3pa3a KOuseHcaTopa. Bbicipo Bpa- 
maiomeeca BorayToe 3epKaro 3aeTB 3rbHCTBHieroHoe H3oópaateHie 
iicKpbi, KOTopoe npiiHHMasTca Ha ({joTorpatJraaecKyio óyaiary. E craób i 
3epKa.ro He Bpamaroca, to Bcb paspa^bi, cooTBbTCTByiomie 0T3b.ro- 
hhmb itoroSaHiaMB, sann óbi aa óyiaarb 03110 c.iHTiioe H3oópaiKenie, 
BcabscTBie ate Bpam,euia 3epKaaa hxb noayaaeTca ubawił pa3B. II3Mb- 
pHBB pa3CT0HHie Meatsy 9THMH H3oópaateHiaMH, 3Haa ({lOKycaoe pas- 
CToaHie sepKajia, ero pascTOHHie otb Hcitpu h ckopoctb ero Bpamenia, 
<I?e33epceHB motb BbiaHcaHTb Bpeiia hjih nepio3B O3Horo noroaro  
Koroóania. Bb  ero onbiTasB nepio3B iib n a ro a  otb 2 -6 .10_s sec. 
30 45-4 .1 0 ‘6 sec. BB 3aBIlCHM0CTH OTB BeflHBHHH CaMOHHSyitlHH 
h eiuitocTH ero hpoboshiikobb. T otb ate MeTOSB Bpaipaiomaroca 
aepKaaa óh.ib  npiiMbHeHB UarouoBbiMB saa  H3cabsoBaHia pa3pasa 
.lefmeHCKoił Oaiapen, npoxosHBinaro npesB TpyóKy reficaepa. B b 
3Tomb caynab MoatHO óbiao ue tojibko naóaiosaTB xapaKTepB pas- 
pa3a, ho 11 HanpaBaeHie TOKa, óaarosapa TOMy, hto CBbneHie anosa 11 
KaTosa bb reflcropoBCKOHTpyóitb HMbioiB pasananbni bh sb . H eipys- 
110 oóbhchhtb ceób 3Ty pa3HHpy bb xaparcrepb pa3pasa bb 3aBncu- 
MOCTH otb cooTHouieHia Meatsy R .  L  1-1 C ,  ecaii hphhomhhmb Ty 
poro, KOTopyio HrpaioTB ara  BeannHiibi. KaitB HSBbcTHo, caMonn- 
syKpia HMbeTB to ate 3HaneHie no OTHOiueuiio kb npoxoat3eHiio 
TOKa, itaKoe Hnepipa roibeTB kb sbiicTBiio ciuibi; caMOHHsyKnia 
npoBO3HHKa npescTaBaaeTB Taitoe ate conpoTHBaenie BcaKoiiy H3Mb- 
Heniio CHJbi TOita, Kanoe HHepnia npescTaBaaeTB scaKouy H3Mb- 
Heniio cKopocTH 3BHateHia. BcabscTBie .Troro bb totb momchtb, 
Korsa npu  p asp asb  noTenniaroi oóKaasoitB nasaioTB 30 Hyaa, a

3epKa.ro
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tokb flocraraerh MaucnMaabnoH Beaimnubi, ohb npopoaataeTB Tent 
saa tiu e  Caaropapa Baianiro caMonnsyKpin, noTopaa tbkb ate npenar- 
GTByeTt ii3M'feHeiiiio ero BeaHnnHH, itaKB HHeppia nanaioiparoca MasT- 
BHKa npenaTCTByeTB nsM-hneniio CKOpocra u cn'l5poBaTeabiio ocTa- 
hobkIs MasTHmta bb momghtb npoxoat,n;eina ero nepean nofloatenie 
paBHOBtcia n  3acTaBaaeiB MaaranKB oTitaouaTbca no ppyryio cropo- 
Hy oTBtcHon annin . A n aao ria  KoaeSaTeabnaro pa3papa c'b noaeóa- 
n ia jin  MaaiHHKa npocTiipaeTca eiąe saabine, TaitB itaitB na nepioflB 
9aeKTpHaecKHXi. itoaeSanin ona3biBaeTB TaKoe ate naianie caMonpnyit- 
p ia  n  Beannnna, oópainaa eMKOCTH, Kanoe na nep io^ t MaaranKa oita- 
3biBaioTB Moiieirrb ero HHeppin n cnaa TaatecTH. HIjmb óo.ibme mo- 
MeHTb HHeppin M aamnita, t4 mb óoabine nepiopb ero Kanauifi; iś m b  
dojbme caMonn^yKpia nan  eMKOCTb npoBORHHKa, rfcsiB óoabine ne- 
piopB 0JieKTpnaecKiixB Koaeóanifl, TaitB KaitB Beannnna ooparnaa 
eMKOcra nrpaeTb Ty ate poab, hto h cmaa THatecra. HaKonepB, aainan- 
Tyfla 9JieKTpnnecKHXB KoaeÓanin ronno TaitB ate yfiuBaeiB Bca-fepcTBie 
nepexo«a nacra  gneprin na Tenio J^atayaa, itaitB itanania MaaranKa 
yóbiBaioTB, óaaropapa pacxofly aneprin na Tpenie. OTCiopa raabBann- 
necKoe conpoTHBaenie npoBopnuKOBB HMteTB to ate 3nanenie, Kanoe 
TpeHie HMŚeTB no OTnomeniio kb MaaTiimty. Ecan Tpenie onenb Be- 
jihko, to MaaTiiniiB anepiopunecKH B03BpaipaeTca kb CBoeMy noao- 
ateHiio paBiiOB'hcia. To ate młi iurieMB u bb  c a y n a t 9aeitTpnnecKHXB 
itoaeóaniił, ecan raabBanunecitoe conpoTHBaenie E  onenb Beamto, 
HMeno E 2 >  4L jC , to KoaeóaHiii hIjtb u paspapB npOHCxoflHTB 
anepio/pinecKii.

He Toabiio aeusencnaa 6anna nan  Kon^eneaTOpB MoryTB jpi- 
BaTb itoaeOaTeabHbifi paspa^B, no ii Bcaitie #Ba pasnoiiMenno sapa- 
atennbie npoBopnnKa, ecan hxb eMKOCTb, caMOHHpyKpia ii conpoTHB- 
aeHie y^oBaeTBopaioTB ycaoBiro E 2<  4 L lC . ^ a a  npHMtpa B03bMeMB 
paspa^B , npoHcxo3,aipin Meacfly pByMa sapaatennbiMii niapnitaMi-i, 
II nOCMOTpilMB MTO HpOHCKOflHTB BB 9T0 BpeMH BB OKpyHtaiOipeMB 
hxb oenpii. 3 ap aau  niapnitoBB oópa3yiOTB gaeKTpnaecrtoe noae, 
S'feHCTBie KOToparo cita3biBaeTca bb  tomb, mto bb Kaatpon tomkIi 
npocTpaHĆTBa, oKpyataioiparo inapnitB, cyipecTByioTB aaeitTpnnecKia 
ciiam, onpep taennua no Beaiinnirh n  nanpaBaeniio. H ycib  A  n  E  
(cjrar. 1) cyTb 3apaateunbie maptiKH n bb  ntitOTopHU momcutb A  
3apaatenB noaoatnTeabno, E  OTpHpoTeabHo; roipa na npaMon 0%, 
nepneHpiiKyaapuon kb nanpaBaeniio A E  n npoxopaipen npe3B 
cpejpiiiy Meat^y A u  E , bb  itaKofi-nnóypb TOHKt E  gaeitTpnnecKaa
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ć m a  óyfterb nepneH^iiKyaapHa kb HanpaBaeHiio O x  ii hmIstb n t -  
KOTOpyio BejiiroiHy P q ;  no npomecTBiH noaoBHHbi KoaedaHia, Kor^a 
mapHKT. A  óy^eiB aapaateHB oipnuaTeanno, a niapiiKB P  noaoT 
źkht6Jii>iio, gaeKTpnnecKaa cnaa bb  tohkIj P  óy^erb in itT b  Ty jae 
Beanaany, ho npoTHBonoaoiKnoe nanpaBaenie, a no npoinecTBin 
n ia a ro  Koaeóania OHa onaTB óy^eTB hmIjtb npeatnee HanpaBaeHie 
ii BeananHy. CataoBaTeaBHO H3MŚHenie gaeKTpnaecKon cnabi 3a 
npeMH o^noro noaeóania coctohtb bb tomb, hto oaeKTpnnecKaa

<I>nr. 1.

cnaa otb ntKOToparo 3naneHia nocieneHno yneuBiuaeTca 3,0 nyaa, 
3aThMB CTauoBiiTca oTpnnaTeJiBnoio, aocraraeTB maKciiMyjia, bhobb 
yÓBiBaeTB, nepexoji;HTB nepe3B nya& u  onaTB CTaHOBUica noaojKn- 
tsjibhoio, yBeannnBaeTca ao JiaKCHJiyMa n t . a. TaKB kkkb no 
Teopin MaKCBeaaa oaeKTpnnecKin n  MarniiTHua cnabi nepeflaiOTCH bb 
npocTpaHCTB'b cb Konennoio ckopoctbio, njienuo paBHoio citopocTn 
CBfrra, to H-fecKOflBKo cnycTa to sae caMoe óyaeiB nponcso^HTB bb  
tohkIj P  n  ntcKOJBKO paHBine nponcxoanao bb T o ast N . T ania 
ate tobiio H3M'hH3nia cooTBtTCTByioTB BTopoiiy, TpeTBeny n  ca tay- 
romiiMB KOJieóaHiaMB. TaKB kkkb aaeKTpnnecKin cnabi pacnpocTpa- 
naioTca cb KoneaHOio cKopocTBio, to bb  totb momchtb, Kor^a bb 
TonKt P  cnaa nanpaBJieHa bhh3b , bb ntKOTopofl T oast P  ona 
óyaeTB HanpaBJtena BBepxB n tosbko no npoinecTBin noaoBnnbi 
KoaeóaHia óyae.TB nanpaBJiena toźkg buhsb . Meaiay bthmh ToiKaiin 
neoÓxoj,H3io aoaiKHa .leaoiTB Toaiia, r a t  oaGKTpnnecKan cnaa HMteTB 
npOMeJKyTonnoe 3HaneHie n  paBHa Hyaio. Ecan, TaKHMB oópa3OMB, 
•pin BcfeB tohgkb npaMon O x  nocTponiiB aacKipnaGOKia cnabi 
aan KaKoro-niióy^B MOMema Bpenenn ii coeaniinMB iix b  sepniHHBi, 
to noayniiMB cnHycoiiaaaBnyio anniio, noKaabiBaioipyio, kto npn 
KoaeóaTejiBHoiiB pa3pna t mh imteMB Boauooópa3Hoc pacnpcstac- 
Hie ojreKTpnnecKon cnabi nan oaeKTpnaecKyio BoaHy. Pa3CToanie 
P S  nan  N P  MeźKjiy MaKCHMaabHbiMH opjymaTaMH 9toh cnnyco-
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n^aannofl annin  nasuBaeTca aanuoio gaeuTpHHecuoH Boanu. f laa  
uaraaflnaro npeflCTaBaema, uauniiB oópa3OMT> nsniH aeT ca oaeKTpn- 
Hecuaa cnaa cb TcaeHiciiB BpeMeHH no npaMon Oz, caiayeTB 
cniiyconftaabHyio anmio npeflCTaBHTb ceOi RBnatymeioca iio nanpa- 
Bjreniio Oz. Bb  uaat^un aaHHwfi mombhtb 9Ta CHHyconaaabHaa 
annia npeflCTaBHTt hjihb paenpeaiaeHie gaeuipnuecKOli ciijili no 
HanpaBaemio Oz. Toate caMoe óyaeTB nponesoRHTt ne tojibko no 
HanpaBjeniio Oz, ho h no jiioóoh npaMon, to.ibko Beananna cnau  
óy^eTB TiiiB  Mewie, a iiiB  Goabinin yronB cocTaBiiTB ^aunoe na- 
npaBaeuie e t  naupaBaemeMB Ox.

TauB uauB KoaeóaTeatnEiH paspaffb, u p o n i nepioannecKaro 
nsiiiueH ia 3apaaoBB, BH3HBaeTB bo Bcen n in n  eiye n  Glictpuh 
nepeiiiH H un toub, to u p o ili aaeuTpnaecKaro nosa mu n irie irb  
enje BoupyrB BiiópaTopa n iianniTHoe nonę, n caiaoBaTeabHo bb  
uaat^on Toaui no.ua cymecTByeTB iiarHHTHaa cnaa, H3iiiHaioiH,aaca 
coBepmeHHO thkb ate, uauB n 9aeuTpnaecKaa. Pa3Hnna óy^eTB 
COCTOaTB TOJBKO BB T011B, HTO BB TOTB MOlieHTB, KOrfta HOTGH- 
n iaau  inapnuoBB, a caiaoBaTeabuo n  aaeuTpnHecuaa cnaa hocth- 
raiOTB iiaucniiajiBHOH BeanHHHbi, nponcxo,n,HTB nepeniH a bb  
nanpaBaeuin Toua, cai^oBaTeabHo bb  ototb momchtb cnaa Toua, a 
Tauate n  Beananna iiarHHTnon cn.nu paBHH nyaio. HaoGopoTB, u o rja  
noTeimiaau paBHH Hyjno, to toub floeinraeTB iiaucnMaaBnon hhtgh- 
ciibhocth, n caiaoBaTeaBHO Hyjno 9.neuTpnaecuoH cnau  cooTBiT- 
CTByeTB iiaKcniiyiiB iiarHHTHoft cnau. TaumiB oCpa3oiiB iiaranT nua 
uoaeóaHia no oiHouieHiio ub uoaeGaniaiiB oacKipniecum iB SysyTB 
cziBnnyTu na aeTBepTb bohhbi. Coónpaa Bce cuaaaHHoe B iiicT i, 
mu bh3,hmb, hto KoneóaTeabHbin pa3pa^B nocuaaeiB  bo B ci cto- 
poHu pacnpocTpaHaiomiaca cb BOHeanoio ckopoctbio oaeuTpo- 
narnuTH ua Boanu, B noani noaoónua BoanaMB 3ByuoBHMB nan  
BoaanbiiiB.

Ho Teopin MaucBeaaa oaeuTpnaecKia n  MarunTHua cnau , 
BbiSBannua paBpajoiiB Bon^eHcaTopa, RoaatnH nepe^aBaTuca bb 
npocTpaHCTBi cb Boneanoio ckopoctbio, paBnoio cuopocTH cBiTa, 
nocToanHoio aaa ^aHHon cpesu; nooTOMy npn pacnpocTpaHeHin 
uoaeóaTeaBHaro pa3paaa mbi RoaatHU HMiTB aaeuTpoMarnnTHyio 
Boany TiiiB  Gonie uopoiuyio, n iiiB  nenBine nepiojiB uoaeGanin n 
n iiiB  óoaBiue nncao uoaeóaHin, tbkb uauB npon3Beflenie aanHH 
BoaHu Ha hhcho uoaeóaHifl /yia pa3paaoBB BcixB nepio,ąoBB ftoaatHo 
paBHHTBCH nOCTOHHHOH CEOpOCTH 9HeUTpOMarHHTHbIXB BOHHB, KOTO-

no.ua
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pyro o6o3iiaanaiB aepe3B v. Ec.ni X ecTB Tyrana bojiili, n  hhcjio 
Ko.ieOanra ii T  nepiojyt, to

v =  X . n = (1)

jH.ia Toro, htoóbi ĘOKaaaTb a ra  nonoiKenia Teopin MaKCBeaaa, 
catayeTB 9KcnepHMeHTa.iBHbiMB nyreaiB onpeatffnTB T, X n  v h 
noaTBepanTB paBOHCTBO (1), m h , no KpaSneft arbpt, onpeatanTB 
aB'fe BeiHBHHH II nO HHMB BBIlHCIfflTB TpeTBIO. IIpOIIl,e BCeTO aiO/KCTB 
óbitb onpeataeHa tyrana bojihu X, hto oaiuiKo He aiorao ólitb npo- 
H3Be«eHo ‘EeaaepceHOMB, kotopliA o n e p n p o B a H B  c o  ctohb ó o a B iira a m  

BOJHajra, H3ai-fepeHie kotopbixb ue MoateTB óhtb BHnoaHeHO bb 
.laóopaTopiii. J('bHCTBHTejiBno H3B ero ohlitobb ca-bayeTB, hto aasna 
BoaHBi ero KonaeueaTopoBB 3aninoHaiiacB Meatay npeaśaaMii otb 
X =  2 - 6  . lO -6. 3 . 1 0 ’° c m . =  7 8 0  m . «o  X =  4 5 * 4 . 1 0 '6 . 3 . 1 0 ’° c m . =  

=  1 3 - 6 2  k im .

TpoMaaHoe 3HaneHie ohhtobb Pepiia u  coctoht-b , bo nepBHXB, 
BB TOMB, HTO eMy y^aJIOCB noayaHTB CTOHB KOpOTttia bojihbi, ko- 
Topua aerKO mokih BaitcTHimca ii óutb H3arkpeHbi bb aaOopaTopin, 
hto h nosBoanao eMy ho^tbcp^htb Teopiro MaitcBejuia. Bb  KaaecTBk 
3,ByxB npoBoauiiKOBB, Meatay KOTOpuara npoiiexoaiiTB pa3paaB n 
KOTopue Ha3biBaioTca BHópaiopoaiB, PepHB ynoTpeónaaB flB'b npo- 
BoaoKH A  h B  ((Jra r. 2 )  5  mm. fliaMeipa, y kotophxb Ha KonnaxB 
HaxoanancB aBa inapHKa bb  30 cm. bb  nonepennaKli. 3 th npoBOR- 
HHKH pa3H0HM6HH0 3apaataHHCB OTB ÓOJIBmorO HHayKTOpa B . IIpii- 
CopB, npn  noMoms KOToparo PepHB onpe,i,fcraJiB BejraraiHy h 
HanpaBJieHie 9.TeKTpiIHeCKHXB H MarHHTHbIXB CHJIB H HSMŚpHJIB 
aJIHHy BOJIHbl, COCTOHJIB H3B npOBO-
jionnaro KOHTypa, npepBaHHaro bb 
OflHOMB aikcTi Heóo.iiBHraaiB npoaie- 
atyTKoaiB, BejiiiHima KOToparo aior.ua 
óbitb .lerao peryjrapyeMa. Btotbhph- ( ^ ) =  

óopB Ha3HBaCTCa pe30HaT0p0MB, TaKB 
KaKB a&KCTBie ero ocHOBUBaeica 1’nr. 2.
na pesoHauci 9JieKTpHHeciiHXB Koaeóauiii.

f i

O
B

H a 4>nr. 3 HSOópaateHB Kpymufi pe3onaTopB, o,i hub itonenB 
KOToparo OKaiiHHBaeTca aiaJieiiBKoii Kpyraofi raacTHHKOH B ,  a apy- 
ro u  saocTpeniibiMB bhbtomb A ,  noBopaanBaa KOTopbifl moikho

aior.ua
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yBejiiiHiiBaTB m  yjteHbiuaTb paocToauie aieat^y oeTpieMB Bitnia 
n  miacTtiHKOio B ,  nasBiBae.noe hckpobbimb npoMeatyTKOMB. B b  
nepBoiianaJBHLiKij OHBiTaxB Peppa peaoiiaTopt. óbijib npoBoaoKOio 
COeftHHeHB CB OftHHMB II3B KOJIIOCOBB HHflyKTOpa. Kor^a CB HHjyE- 
opoMB ÓBiaa coeaHHeHa o^na H3B tohbkb, pa3CToanie Koiopoii otb

Koupa A  h B  neo/tniiaKOBo, to npn noaBieHin

O
ucKpBi neat^y SopnaatH HHj,yitTopa n  sieat^y koh- 
pam i A  ii B  noaBaaaacb Hcupa, KOTopaa 6uaa 
rh in . apae, t I;jib  ÓrnasKe aeataaa Toaita kb Hcitpo- 
Boaiy npoaieatyTKy. E cjih ate cb napyitTopoMB ÓBiaa 
coeaHHeHa TOHKa C, o^iniaitoBO ypajeim aa otb A

<I>nr. 3. h B , to HCKpB iie óbmo. HBJieHie CTaiieiB 
noHHTHBiMB, ec.nii npHMeMB, corjiacno Teopiit

MaitCBeaaa, 'ito ojieitTpoMarimTUBia BÓ3MyipeHia pacnpocTpaHaioTca 
cb kohcihoio ciiopocTBio. CjrJkROBaTejiBHo, t Łmb aaiiBiue aeiKHTB 
KaKan-nn(>yflB Toatta pe3OHaTopa otb tohkh C, bb  kotopoh HH^yK- 
TopB coeptnienB cb pe3oiiaTopoMB, rhaiB uo3jkc bb  neii Beaiiaiiua 
noTeHpiaaa socTiinteTB Toro ate caataro 3Haaenia, tio  ii bb topk^  
G. E cjih nooToaty tohkh A  h B  naxo3,aTca bb ojuiHaKOBHXB 
pa3CToaHiaxB otb C, to bb  itaacftBiit momohtb Beanaiiiia noieH- 
piaaa bb  hhxb OflEta h Ta ate u  hckpbi neatpy A  u  B  hIjtb; 
ho ona onaTb HafiaioftaeTca, KaKB tojibko oth pa3CToauia CTaHOBaTca 
HepaBHBiMH. Kaamoiiy KOJieóaiiira BHÓpaTopa cooTBiTCTByeTB ncicpa 
bb  pe3OHaTopt. TaKB KaKB pa3pa«B BHÓpaTopa coctohtb h3b  cepiii 
3aTyxaiomnxB KoaeóaHiił, to totb ate xapaKTepB hmIsctb h pa3- 
paflB pe30HaT0pa. 11to itacaeTca aÓeoJiiOTnou BejmanHEi hckpbi 
pe3onaTopa, to oua saBticHiB otb 0TH0CHTeabHHXB pa3MfipoBB 
BHÓpaTopa h pe30HaT0pa, ii saa  Kaappiro BHÓpaTopa OHa rocth- 
raeTB MaKCHMyna npn  bhojihP onpe^taeHHbiKB pa3MrhpaxB pe3o- 
aaTopa. 9 th (paitTbi noKa3HBaioTB, hto npn  BO3ÓyatfleniH 9.neKTpH- 
aecKHXb KoaeóaHiii bb pe3OHaTop"fc mbi iurfeeMB cb HBJieHieMB 
pe3onaHca 9aeKTpHIiecKHXB KoaeóaniH, KOTopoe BnoJint anaaoririno 
pe3ouaHcy 3ByK0B0Jiy. Bbotomb nocjilppieMB cayaa-fe bojihh, itpyipia 
otb o^Horo HCTOHHHKa 3ByKa, 3acTaBJiaioTB 3ByaaiB apyron tojibko 
bb tomb c a y ia i ,  itorpa oóa 3Byaaipia i-fejia, nanp. flBa KaatepiOHa, 
nacTpoenBi bb  ymicoHB, t . e. itor/pa hxb pa3Mtpbi thkobbi, hto 
oiih coBepniaioTB ojpiHaKOBoe hhcjio KoaeóaHifl ii cjiśftOBaTeabHo 
hxb nepio>i,Bi paBUBi; bb npoTHBonoaoatuoMB cjiyaal; aBaenia peso- 
uanca hIstb, imh oho oae-Hb CJiaóo. To ate canoe HaóaioaaeTea ii
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npn B03óyflenin 3JieKTpn'ieeKHXT, KoaeóaHiił bb  pesoiiaTop'};, TaKB 
KaKB II pe30HaT0pi> HMŚeTB CBOH HepiOflB, OHpeflijJIHTB KOTOpblH 
MOJKHO, C06flIlHHBB ero CB IIHflyKTOpOMB. nepiOJTB, CB KOTOpbIMB 
óyaeTB npoHCX03,HT& pa3paflB Meatay ero nojnocaMH, h óyfleTB ero 
OCHOBHHMB HIH COÓCTBeHHblMB HepiOflOMB. Ec.IIł eMKOCTB H CailO- 
HHflyKpia BHÓparopa h pe3OHaiopa TaKOBH, oto nepioflbi hxb paBHbi, 
to np0HCX0fliiTB HBaeHie gjieKTpiiBecKaro pe30Hauca h iiaóaioflaeMaa 
bb  pesoiiaTopt itcKpa flocmraeTB MaKcroiyMa. E cih  ate nepioflbi 
He paBHbi, TO HCKpbl Hffl COBCŚMB liliTB, W  OHa OOeHb C.iaCa. 
Bb  nocaiftHeMB cayoaś OTcyTCTBie u cicpia npoHexoflHTB otb toto, 
OTO KaKB TOJIBKO MeiKfly KOHĘaMH pe30HaT0pa yCTaHOBHTCH paSHOCTB 
HOTeHpiaaoBB, flocTaTooiian ajih pa3pafla, 9totb pa3pflflB cTpeiiHTca 
npoTeKaTb cb eoócTBeHHbiMB nepioflÓMB pe3OHaTopa ii ca-fefloBaTeabHO 
ero BTopoe, Tpeibe h np . KoieSania ne coBnaflyTB no BpesieHH co 
BTOpbIMB, TpeTBHMB H HpOOHMH KOBeÓaHiHMH BHÓpaTOpa, KOTOpHH 
Tamce HHflypHpyioTca bb  pe30HaT0p"fe, h HHTep^epnpya cb ero 
coficTBeHHbiMH KoaeóaHiaMH, flaiOTB ooeHb caaóyro scupy  Han 
flance cobcPmb He oópa3yioTB Ha KOHpaxB pe3onaTopa flocTaTOOHOH 
AHA 9Toro pH3HocTn noTeHpiaaoBB. HaoóopoTB, npn  paBeiiCTBp 
nepioflOBB BTopoe, TpeTbe h npoois icoaeóaHia pe3OHaTopa coBna- 
flaioTB h caiflOBaTe.ibHo ycHiHBaioTes btopbimb, TpeTBHMB h npo- 
ohmh KoaeóauiflMH BHÓpaiopa. IIcKpa bb pesonaTopi noayoaeTCH 
MaKCHMaaBHaji. 9 th aBaem a, KaitB noKaoaaB PeppB, MoryiB npo- 
TeKaTB npn H-feKOTopoMB noaojKeniH pe30HaT0pa h bb  tomb cay o ai, 
(jcjiii Meacfly h ejib  h BHÓpaiopoMB hśtb  HenocpeflCTBeHHOH cbh3h 
BB BHfli COeflHHHTeflbHbIXB HpOBOaOKB, OTO H0Ka3BIBaeTB, OTO 9ieK- 
Tpiioecicia h MarHiiTHbia ciiabi MoryiB iiepeflaBaTbca h bb  npo- 
CTpancTBt, 3aHHT0MB fliaaeKTpHKOMB. B b  otomb cayoaś mbi hmPgmb 
noanyio aHaaoriio cb aBaemaMn pe30HaHca, oóycaoBaeHHbiMH bo3- 
flyUIHHMH 3ByK0BblMH BO.IHaMH.

nepefifleMB Tenepn npn  homohih pe3OHaTopa kb iisc.rhflOBaHiio 
:)JeKTpHOeCKIIXB H Mai’UHTHBIXB CHHB BB TOMB BHflt, KaKB 9TO 
Cbijio CfltaaHO PeppeMB. HycTB O (^>nr. 4) ecTB BHÓpaTopB, 
HCKpoBon npoMeacyioKB KOToparo sapaacaeTca otb HHflyKTopa JR, a 
.iHiiia O x  npoBefleHa iiepneufliiKyjiapao kb cepefliint BiiópaTopa 
h peHTpB icpyroBoro pe3onaTopa óyfleMB Bcerfla npeflnoaaraTB na- 
XOflHHl,HMCH Ha HpHMOH 0% Ha THKOMB pa3CT0HHiH otb O, r f li  
h gaeKTpaoecKoe, h MarmiTnoe nonę flocTaTOono oflHopoflHbi. Cna- 
oaaa noBepHeMB pe30HaT0pB TaKB, otoóbi oahhb h3b  fliaMerpoBB
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CD eounajiB cb anHiefi O x e  ejiockoctb ero óbua nepneHRHKy- 
aflpHa kb Biwpaiopy, e  e.;['I;;i,OBaTe.ii,uo nepneHSHKyaapHa kb m o - 
ckocte uepTeżKa, tbkb eto Bect pe3OHaTopB óy^eTB npoeKTHpo­
BaTBCH Ha mockoctb aepTejKa o^uoio ranieio CD. 9 to noaoateiiie 
HaBOBeiiB I. B b  btomb cayiai}, n pn  hioóomb nofloateniH ECKpoBoro 
npoMeatyTita, hckpb bb  pe3OHaTop-h He nojiBJiHeTCJi; catAOBaTeaBHO 
hh gaeKipEHecKia, he MarHHTHLin ciuli ne BLi3LiiiaioiB pa3H0CTE 
noTeHpiaaoBB Ha KOHuaxB pe3ouaiopa. Orcrosa saKinoHaeMB, hto

aaeKTpHiecKiH e  MarHHTHbia ciuli aeataTB bb  mockocte pe30Ha- 
Topa; hhbime caoBaMH, mockoctb pe3OHaTopa He nepecittaeTB hii 
noioKa 9aeKTpEiecKHXB, he  noTOKa MarHETHbixB c iijb . HoBepHeMB 
Tenepb pe3OHaiopB TaitB, htoóbi ero mockoctb nonpeatHeMy óbuia 
nepneHHEKyaHpHa kb ehockocte nepTeata, ho bb  to ate BpeMH óbua 
óh napaoejiBHa BHÓpaiopy. Bb  btomb c a y a a i pe3OHaiopB óy^eiB 
npoeKTHpoBaTBCH na ejiockoctb nepTeata npsMoio E F  fnoaoateme II). 
HycTh ncKpoBOH npoMeatyTOKB naxo,n,UTcn CHaaaaa bb  E  ejie bb 
F , bb  btomb cay aa i, KaKB óbi he óbwo Maso pa3CToauie Meatfly 
ero K0HĘ3ME, ECItpB BB HGMB He EOHBJIfleTCH; CJdlJOBaTeSBHO E BB 
btomb iioJioateiiiii oóa ero Konpa em Ieotb o;i,Hiiai;oBLie noTeHpiaabi 
E OTHOCETeabHO MarHHTHbIXB CEJIOBLIXB jlEHiń MOHtHO CIta3aTB, ETO 
EXB EOTOKB OEHTB He EepeclltacTB MOCKOCTE pe30HaT0pa E He 
BU3HBaeTB BB HeMB EOBTOMy HepeM±HHbIXB TOKOBB, TaKB KaKB 
Tor^a ncKpbi óhjih óli saM^THLi np n  bchkomb nojioateniE ncitpo- 
Boro npoMeaiyTKa, Taitate itor^a ohb HaxoHETca e  bb  E  ejie bb  F .  
TaKB ItaKB MarHHTHblfl CHJIOBHH JIHHiH HGHtaTB BB MOCKOCTE pe- 
3ouaTopa, KaKB bb  nofloatenin (I), TaKB e bb  nonoaceHin (II), to 
caiaoBaTeabHO OH'h ^oaatHH óhtb nepneuaEKyaflpHbi kb mockocte 
aepTeata; bto e  ecTB Haupaiueiiie MarHETHofl chjih. Htoóli yirfc- 
SIITBCfl BB BTOMB, HOCTaTOHHO HaaaTB HOBOpaiEBaiB pe30HaT0pB 0K030 
/paMeipa E F :  ceHHacB ate bb eckpobomb npoMeatyTKij naEHHaioTB
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noflBMTBCH HCRpti, KOTOpHH ^ocraraiOTB CBoero MaKCHMyMa, Kor^a 
pe3OHaTopi> npHMćTB nonoaceHie (III). Bb  otomb HanpaBnemH aiieno 
chhobbixb ran ifi, npoHH3biBaiomiixB KOHTypB pe3OHaTopa, rocth- 
raeiB  MaKCHMyMa h cjit^oBaTeanno ohIi HanpaBJieiibi nepneH^HKy- 
,iapHo kb ero nnocKocTii. OcTaeTca onpeatniiTb HanpaBJieHie oaeK- 
TpiiHecKOH chhh. B chh jtasHMB pe3OHaTopy nonoateme (II) h 3arf5MB 
iiaBHesiB noBopaniiBaTB ero oko.ho och Ox , ne h3M'Ihhh nanpa- 
BneHiH ero nnocKocTii TaKB, htoóli hckpoboh npoMeacyTOKB nocie- 
nenHo nepexoflHJiB H3B tohkh I? Ha koh6hb aiaiieTpa, nepneHflH- 
KyaapHaro kb h 3aT$MB bb  Tonity F , to yisHaiiMB, hto bb 
iicKpoBOMB npojiejKyTKi uanneTB noHBHHTbca HCKpa, KOTopan flo- 
CTnrHeTB CBoero MaKCHMyMa na kohijIj fliaMeipa nepneHRHKyHHpHaro 
kb E F  ii saliiMB, onaTb yMeHbuiaacb, HCne3HeTB bb  tohkI; F .  
TaKB KaKB MarHHTHHH CHHbl BB 9T0MB CJiyHa'fe Ha pe30HaT0pB He 
BH1HI0TB, TO BeCb 9({}<j)eKTB 3aBHCHTB TOHbKO 0TB 9HeKTpHHeCK0U 
chhbi. ^anPe, TaKB Kain. HCKpa aocraraeTB MaKCHMaabHOH Benn- 
HHHbi, Kor«a ona naxo;ijiTCH Ha fliaMeipIi nepneHflHKyaapHOMB kb 
E F ,  to cjitaoBaTenbuo HanpaBJienie aroro juaiieTpa h ecTb nanpa- 
Bnerne, OT;pkuiioni,ee ;i,b1i npoTHBonoaojKHO 3apHJKeHHUH hohobhhbi 
pe3OHaTopa, BepxHioio h iihjkhioio, a aneKTpHHecKaa cnna uepneH- 
^HKyHHpna kb 9T0My aiaMeipy. T ojibko npn thkomb HanpaBHenin 
chhh oua ne aaeiB cnaraiomen, HanpaBaeuHOH bb  hhockoctii pe3o- 
uaTopa, itor^a ohb 3aHHMaeTB nonoJKenie (I), hIimb h oÓBHeiiJieTCH, 
HTO BB 9T0MB HOHOJKemH HCKpbl He HOHBHHIOTCH npH HIOÓOMB 
noaoiKeuiH HCKpoBoro npoMeatyTita.

Onpe^fciHBB uanpaBHeHie gneitTpiiHecKOH h iiarniiTHOH chhb, 
PeppB, CMŚpHBB KHHHy 9HeKTpOMarHHTHbIXB BOHHB, II0Ka3aHB, HTO 
oirh pacnpocTpaHfliOTca cb kohchhoio CKopocTbio. JĘjih 9Toro ohb 
B0CH0Hb30BaHCH CTOJIHHMH gjieKTpOMarilHTHLIMH BOHHaMH, HOHyHa- 
roiĘHMHCH npn OTpaaseHiH otb MeTaoHHecKOH ctIjhh. PacnoaoJKe- 
Hie onbiTa, npoH3Be^eHnaro TepyeMB bb  ay^iiTopin t{)H3HHecKaro 
HHCTHTyTa bb  Kapacpyg bb  1888 ro jy , óbiao caiayiomee: na ojHy 
H3B CTpHB ÓblHB nOMtlĘeHB HHHKOBblfl OKpailB BB 4 HI. BbllHHHbl 
H 2 ru. HIHpHHH, OTB KOTOpaTO fl,OHJKHbI ÓEI.HH OTpaJKaTbCH 9HeKTpO- 
MarUHTHHff BOHHbl, H HepeflB HHMB Ha paSCTOHHHi 13 M. ÓblHB 
ycTauoBJieHB BHópaTopB. SaeKTpoMarHHTHbiH bohhm, oTpasKaacb 
0TB 9KpaHa, HHTeptJiepHpyiOTB CB BOHHaMH, HflymHMH OTB BHÓpa- 
Topa, Bcnt^cTBie nero Meamy BHÓpaTopoMB u 9KpaH0MB noHynaioTcu 
CToaniu gneKTpoMarHHTHHH bohhw; H3CHśaya nocniflHia pe3onaTO-
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POmb, młi aoaiKHbi iioayiHTB gaeKipHieeicia h MarHHTULia nyauocra 
TaiiB, r/ęfe bb  toh h bb  apyroii CHCieMi bojhb HanpaBaeHia gaeu- 
TpnaecKHxi> h MarHHTHHxi> ciu b  coBiia^aioTB, ii gaeitTpaiecitie u 
MarniiTBEie yMBi thmb, iyyfc gaeKTpHiecKia a  MarmiTiiŁia ciuli b i, 
0Ól5HXB CHCTCM3XB BOJIHI. HMBlOTB HpflMO npOTUBOIIOJIOJKHblH Ha- 
npaBJieuia. H octhbhbb pesoHaiopi. okojio caMaro gupana M N  
((fmr. o) bb noaoaieHie (II) h homBcthbb ero hckpoboh npoMeatyTOKB 
ua niaM eipi nepneH3HKyaapH0MB kb BHópaiopy h kb Ox , t. e. TaKB, 
htoóli Ha Hero pincTBOBaaa tojcbko gaeKTpHiecKaa c raa , h 3aTiMB, 
nocTeneHHo 3BHraa ero otb oKpana kb BHópaiopy, yBHjpiMB, 
oto y caMaro aiipana bb  pe30HaT0pI; hckpb He óy«eTB, oni, 
HaiuyTi. nocTenenuo hohbjihtbch h aocTHrayn. MaKCHMaaBHOH

V

$HI’. 5.

CHHBI BB H’ŁK0T0p0H TOIK'1, T ,, 3ai'hMB OnHTB HaiHyTB yÓBIBaTB II 
ucieanyiB  bb hBkotopoh tobkB W,, bhobb pocTHrHyTB MaKCHMyMa 
BB 1 \ ,  MHHHMyMa BB N ^  H T. 3. CjliflOBaTeJIBHO BB TOHItaXB I \ ,  

1 \  H T. 3. MBI HM'hGMB IiyiHOCTH 3aeKTpHHeCKHXB C0JIB, 3 BB 
T0iKaxB x , N v N 9 . . . .  y3jm. PaacTOHHie Memay aBywa nyiHOCTHMii 
Han y3JiaMH paBHaeTca noaoBHHi 33HHBI bojhbi. 9 thmb ate cno- 
coóomb MoateTB óejtb onpes-haeno noaoateHie ysaoBB h nyinocTen 
MarHHTHOH BOJIHH, CJTfcayeTB TOJIBICO pe30HaT0pB H0CT3BHTB BB 
nojioatenie (III) ((J)0r. 4) n noBepnyTB ero TaitB, htoóbi hckpoboh 
npoMeiKyTOKB naxo3iiacH bb  tobkB E  hjih F . Bb  otomb cnyia-h, 
KaKB H0Ka3BlB3eTB OntlTB, BB T0IK3XB X ,  N ^  N 2 . . . .  MBI ÓySGMB 
HMiłTB nyauocTH, a bb  tohk3xb T „  T2.... y sau  MaruiiTHOH c m b i. 
TaKHMB 0Ópa30MB H 33I5CB, KOHeiHO, MarHHTHHH BOMa CRBUHyTa 
no oniomeHiio kb oaeKTpniecKOH bojihś nacToaBKo, tto nyiHOCTii 
oaeKipHaecKOH cm łi coBnasaioiB cb ysaaMH MarHHTHOH h Haoóo- 
poTB. Bb  cayaais bohhb, H3MśpeHHBixB TeppoMB, pa3CToauie Meatfty 
3ByMH ysaaMii nan  nyiHOCTHMii paBHaaocB otb 450 30 50 cm., a
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caipoBaT&ttBHO panna Boaim otb 9 m. po 1 m. Beihhc3hbb nepi- 
opB CBoero BHÓpaTopa ii yamojKHBB 'incao Koaeóanin na panny 
bo3hłi, młi noaynnMB CKopocTb pacnpocTpaHeHisi BaeKTpoMaranT- 
iibixb bojhb , KOTopaa no ontiTaMB re p p a  npnóansnTeaBHo paBna 
3 .1 0 ’° cm., t. e. OKHHaKOBa co cnopocTBio CBirra. KpOMfc otofo 
cxopciBa, KoaeóaHin gaeitTpiinecKon n  Marai-iTHOH ch.it . nponcxo- 
paTB nepneHKHKyanpno kb nanpaBaeniio pacnpocTpauenia; catpo- 
BćiTeaBno bb oaeKTpoMarHHTnon bojhIj, naitB n bb cbIjtoboh, h h  
mrfceMB nonepennBin noaeóaiiia. PeppB nona3aaB, hto itposrfe yna- 
3aHHaro cxopcTBa aaeKTpoMarnnTHaa Boraa oóaapaeTB bcSmh cboh- 
CTBaiiri bojhbi cbPtoboii. Emy ypaaocb Bocnpon3BecTH aBaenia 
OTpaaieHia otb naocnaro n  BomyTaro 3epnaaB n  aBaerne npeaoai- 
jieHia bb  ac$aaBTOBOH npn3ffii. 3aTpMB 9th aBaenia óHan noBTO- 
penti P n rn , noTopnin ponoaHMB hxb jm ornsin ppyrnam onuiaM n, 
naKB-TO, pa3.iinHHBiMH aBaeniaMii nHTepfJiepenpin, aBaenieMB pboh- 
noro aynenpeaoaiaenia bb npncTaaaaxB ceaenirra nan KpncTaaan- 
3iipoBaunaro n in ca  n  np. J-Tsc.HipoBaiiin bb otoii oóaacra ynasaan 
na noanoe ToatpecTBo 9aeKTpoMarnnTHoft bojihh cb cb^ toboio, 
Toanno nepBaa ropaspo pannirŁe BTopon. Cb tohkh 3 p tn ia  aaenTpo- 
jiarnHTHon Teopiii, cbPtobbih bo-tobi BBi3BiBaroTB bb  OKpyinaioipeiuB 
a e n p i ne n3Mf>uenie bb naoraocTH nan  ynpyrocra, a oaenTpnne- 
cnia n MarnHTHija cna ti, HSMtnaioipiaca cb nepiopoMB cbIitoboh 
B03HBI.

He ocTaHanaiiBaacn na o n ra n i 3aeKTpnnecKiixB noaeóanin, 
hto noBeao óbi nacB 3a npepiani 9toh CTaTBn, o3HanoMHMca 
noppoóHie cb aBaenieMB aaeKTpnnecKaro pe3onaHca. IianB nona- 
3aan H3cai>K0Bania Peppa, pe3onaTopB aynrae Bcero 0T3HBaeTca 
Ha noaeóania BHÓpaTopa bb tomb caynat, norpa nepiopni o6ohxb 
npnóopoBB paBHBi. OpHano Capa3enB n fleaapiiBB, noBTopaa 
onBiTBi re p p a , nanian, hto oto ycaoBie nonra  ne oóa3aTeaBno. 
Bb  iixb onBiTaxB opnnB ii totb ate BńÓpaTopB BosóyatpaaB 
gaeKTpnnecKia noaeóania bb pesonaTopaxB BecBMa paaannHaro 
nepiopa. 9 to aBaenie, nasBamioe CapaseHOMB ii /JeaapnBOMB 
JIHorOKpaTHBIMB pe30HanC0MB, ÓBMO OÓBHCHeilO HMI-I TŚMB, HTO 
BiiópaTopB ii3aynaeTB He opno noaeóanie onpeptaennaro nepi­
opa, a ptjiyro cepiio noaeóaniii BceBO3MoainBixB nepiopoBB, nero 
opHano hIstb, nanB oto nona3aan nospirhiinna H3ca'hpoBania. Ilpa- 
BnjBHoe oÓBHCHeHie 9Toro ABaemn óbijo pano bb  paóoTaxB Biepn- 
neca, noTopnifl noKa3aaB, hto oho 3aBncnTB otb pasnocTn 3aTy-
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sa m a  BaópaTopa a  pe3OHaTopa. Pa3pasb BHópaTopa cocTOBTb B3b 
cepia cbjibbo 3aTyxaioin,nxb Koaeóanin. AMnaETysa KajKsaro c a t-  
Syiomaro Koaeóanin suaBHTeamo Mente aMnaBTysu npesusynjaro , 
TaKb bto bcb cepia cosepatnrb annib i p a —neibipe'apocTbisb Koae- 
óaHia. rpa^aaecKH sto Koaeóanie B30Ópa3BTcn, itaKb noKasaao na 
(par. 6. K orsa Taitaa Boaaa socraraeTb pe30HaT0pa, to caaBHoe 
S^acTBie nponsBosnTb aa nero Toabito nepBoe Koaeóanie N P , 3,ia- 
CTBio ate ocTaoiniLiNb P R , R S  a  np., B catsciB ie n x b  aiaaocTn, 
hbbtojkho. Tanan Boaaa npon3BOSBTb s^n  c is ie  nosoónoe npociOMy 
ysapy, a ue pasy  ToanKOBb, caiflyroaj,asb osnnb 3a sp y rn iib  
npesb onpeataeHHBie npoMeatyTKH Bpejnena. IIoaynaBb esam innbia

<I>nr. 6.

HMnyabCb, pe3oaaTopb 3arf5Mb nposoaataeTb KoaeóaTbca co cbo- 
bmt. coÓCTBeaabiMb nepiosoMb, saBaa Ęiwibnł pnsb  caaóo 3aTy- 
xaiom nxb Koaeóanin, ecan coócTBeaaoe sa iy san ie  pe3OHaiopa ae 
Beaaito, aro Barfeerb Micro Bb sincTBaTeasnocTB aaa óoabuiaa- 
CTBa pesoaaTopoBb. Ecaa, nosTOMy, Taitaiia pesoaaTopaain óysejn, 
onpeflfciaTb sanny cioanea Boaabi BaópaTopa, to pa3annnbie 
pe3OHaTopM sasyTb naMb pasaannyio sanny noaHu, Taitb hto 
onpesiaenuaa TaKHMb oópa3OMb sanna Boanbi npnHasaeatnTb 
caMOMy pesonaTopy. HeTpysHo noHaib om ero 9to TaKb apoaeso- 
SBTb, ecan óyseMb pa3CJiaTpaBaTb bcio cepiro Koaeóanin BaópaTopa, 
nanb esBHBiHBiB ajinyabCb. IlycTb w  ecib BnópaTopb ((par. 7), 
M M  noBepsnocTb, oipaataiomaH Boanbi a  R  pe3onaTopb. IlepBbin 
ajinyabCb pe3OHaTopb noaynaeTb 0Tb BaópaTopa, itorsa Boana 0Tb 
w  pacnpocTpanneTca Kb M M , BTopon HMnyabCb o ra  OTpaatennoa 
BoaHH, Bsyajea otb D  Kb w  a  airhiomen cpaBnaTeabno cb npn- 
moio Boanoio npaMO npoTKBonoaoJKnbin 3naitb. B caisciB ie aioro, 
ecan pe3onaiopb noaynaeTb BTopoa nimyabCb, npaMO npoiaBono- 
aoatHaro nanpaBaeHin, Bb to Bpeaa, Korsa onb c s ia a a b  osuo 
aoanoe Koaeóanie, to oiaMb ero sa a n n ia m ia  Koaeóanin npeKpa- 
maioTca, TaKb itaKb s iac iB ie  BToporo EMnyabca ynaaTOżKaeTb
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RincTBie nepBaro. B b  stomb cay n a i hckpb bb  pe3OHaTopl3 h-Łtb , 
n  catROBaTeatuo bb  9toh Tomrfe mli narfeeMB yseaB gaeKTpn- 
necKon c m ł i. JJrh 9Toro pe30HaT0pB RoaaceHB naxoRHTBCH Ha 
TaKOMt pa3CT0HHin P D  otb noBepxHocTn D ,  Koiopoe aaeffirpHHe- 
CKia KoaeóaHifl bb  oóohxb HanpaBaeHiaxB, t. e. P D  +  P M  npo- 
xorhtb bo BpeMfl, paBHoe nepioRy pesoHaTopa. OiciORa pa3CT0HHie 
P D  +  D P  eciB Ranna bojihm X pe3OHaTopa, a P D  en noaoBHHa X/2. 
Btopoh y3eaB ÓyReTB uaxoRHTLCsi Ha pa3CT0HHin Q D  —  2 M D  —  l  

otb OTpasKaiomen noBepxHOCTH n t. r. IlooTOMy pa3CT0HHie MeatRy 
y3aanin npeRCTaBaaeTB noaoBHiiy RanHH Boafiri ne BnópaTopa, a 
pe3onaTopa, TaiiB KaKB ono 3aBHCHTB hckriohhtgrbho otb nepioRa 
nocaiłRunro. E can ate pesonaTopB ÓyReTB HaxoRHTBcn bb tok Ki P  

nań  bb  TouKił Q , thkb kto pascToauie P D p - D P  nan  Q D  P - D Q ,

M

<J>nr. 7.

oaeKTpn^ecKifl Koaeóama iipoxorhtb bb noanepioRa h jh  bb  noa- 
Topa, to RtiiCTBie nepBaro n  BToporo HMnyancoBB bb  pe3OHaTopi 
caozKaTCH n  bb TOHKaxB P  n  Q  óyRyTB Hynnocra, ho h 3RiiCB 
pa3CToauie neiKRy nyinocTniin P  n  Q  ÓyReTB 3aBnciTB ToatKo 
otb nepioRa pe3OHaTopa. ORHaito HBaenie ÓyReTB hpohcxorhtb KaKB 
pasB HaoóopoTB, ecan 3aTyxanie BnópaTopa ÓyReTB MeHie, t Liib  
3aTyxame pe30Haiopa. Bb  otomb caynaił RincTBie BHÓpaTopa mojkho 
ÓyReTB CpaBHHTB He CB eRHHHHHBIMB HMnyaBCOJlB, a CB ptaHMB 
pHROMB TORHKOBB, CaiłRyiOnjHKB ORHHB 3a RpyrHMB Hpe3B UpO- 
MejKyTKH BpeMeHH, paBHbie nepioRy BHÓpaTopa. Tanoe nepioRnae- 
CKoe B03R±iicTBie B03ÓyjKRaeTB bb  pesoHaTopi oaeKTpnnecKin Koae- 
óaHia cb nepioROMB BnópaTopa. IIoaTOMy pa3CToame MeatRy yaaaiin, 
onpeRśaeHHoe TaKnim pe3OHaTopaMH BeeBMa pasammaro nepioRa, 
óyReTB BcerRa orho h to ate—paBHoe noaoBHHi rjiiiuli bojhbi caMoro 
BnópaTopa. E can n  3arryxanie BnópaTopa n  3aTyxanie pe3onaTopa 
otohb ueBHaoHTeabHH. to Ran B03óyaiReHia 9aeKTpnaecKHXB Koae-
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Canin bb  pe3OHai’op'fe ueoósoRHMO, htoIjh  nepiopbi o6oexb npnóo- 
POBB ÓbLTH paBHBI IIJIII IIOITH paBHBI, KaKB 9T0 HllieTB JlIiCTO II 
bb c a y ia i  3ByK0BBixi> Bo.mii san  pe30HaHca 3;Byxii KaMepTOHOBB; 
bb  hpothbhomb c a y ia ś  B036yjKseHifl He nponcxo3,HTB. Ora 3aBH- 
chmoctb 9aenTpniiecKHXB itoaeOanin otb 3aTyxaniji HMŚeTB 6oa&- 
moe 3Haienie, thkb k;ikb aaeTi. bo3mojkhoctb, KaKB yBHpHMB 
BnocakpcTBin, ycipoHTB coraacoBamibie npieaiHBie n  nepesaioiHBie 
anapaTBi 6e3npoBoaoinon Teaerpa(j)iH.

HanpiBKeHie 3aeKTpnTrecKnxB Koaeóaniii óbiCTpo yObiBaeTB cb 
pa3ciOHHieMB otb BnOpaTopa, ecan oub ue ctoiitb bb  <()OKaabHofi 
aim in pnann^pniecK aro 3epKaaa, tik b  KaKB bb  hpothbhomb cay- 
ia ±  aaeKTpnnecKia Koaeóania pacnpocTpaHaiOTCJi BOKpyrB Bnópa- 
rropa bo bcI; ctopohbi. Boalse cnabnbin gaeKipniecitin KoaeOania 
MOryTB ÓbITB BH3,yiI,HpyeMBI BB np0B0a0KaXB, KaKB 9T0 óbiao Cftt- 
aaHO TeppoMB, ecan nepepB oanoir H3B noaoBHnoKB BHópaTopa 
nojitcTHMB mracTHHKy, coe^Hnennyio cb npoBoaoKoio ($ n r . 8). 
Koaeóaniii aaeKTpniecKon cnabi, iiponcxo/],Jiiniii bb  naacTimirk J., 
mpiypnpyioTCir n  bb naacTHHKś C  n  sa iiM i. paciipocipaiiitiOTca

no npoBoaoiti d d .  OaeKTpoMariiiiTiiaii Boana, 0Tpa3HBinncb otb 
Konpa npoBoaoKn, aacTB CTomia gaeKipoM araninbin BoaHbi, Bnoan-fe 
nopoÓHBia BoananiB, o6pa3yioiB,HMcn bb B03iyxii. H omIicthbb pe3o- 
naTopB bb  noaoatenie (TI), itaKB oto jyhaaeTcn pan H3cai5poBaHia 
.oaeKTpnnecKon cnabi, nanjieMB, tto nymocTH aaeKTpnnecKofl cnabi 
HaxosHTcn y KOHpa npoBoaoKn n  bb TOiitaxB P t , P 2...., a ysaw 
aieat/ty hhmh bb  TonKaxB 2V,, 7ir2.... U omTscthbb ate pe30HaT0pB 
bb  noaoatenie (III) n  nopBepmyBB ero ToaBKo plaiCTBiro jiarnnT- 
non cnabi, naiłseaiB, kto MarnnTHbie yaabi iiaxopfiTc.a bb  T0iKaxB 
P n  P 2...., a nynHOCTH bb T0HKaxi> N \ ,  N r . . .  TaKHMB oópa-
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bomb npn 9aeKTpnaecKnxB Koae6aHiaxB npaMoairaefinaro pa30M- 
KHyTaro npOBO^Hnna na ero Konpii oópa3yeTca saeKTpiinecKaa 
nyraocTB n MarniiTiibrii yśeaB.

y^oSnoe pacnoaoaienie «aa BosSyjKaenia 9aeKTpnnecKnxB 
Koaeóanin bb npoBoaoKaxB óbiao yita3ano JIexepoMB, BnópaTopB 
Koroparo COCTOHTB H3B ;I,ByXB naaCTIinOKB, C0eaHHeimETX73 HCKpO- 
BBIMB UpOMeatyTKOMB, npOTIIBB OTIIXB TKiaCTHlIOKB A  H A '  ((J)Hr. 9) 
Ha 6j i i3kom7. pa3CToaniH naxoaaTca naacTHnnn C  n  C", otb koto- 
Pbixb Hflyrb ;ib 'Ł napaaaeaBHBixB npoBoaonn d  h d ' .  H a hIjkotopomb 
pa3CToanin otb Banasa npoBoaoKB naxoHHTca mocthkb b — none- 
pennaa npoBoaoKa, aesKainaa na npoBoaoitaxB d d ' ,  nan  kb hhmb 
npnnaaHHaa. Chcienia A C b C ' A ' F A  coctohtb H3B hbjtib Kon^eu- 
CaTOpOBB A C  U  A ' C ' ,  COe^HHeHHBKB HCKpOBUMB HpOMeatyTKOMB 
F .  Ben ciiCTeMa sapaiKaeTca otb nn^yKTopa, coeannennaro cb

$ n r .  9 .

nojnoeaMH HCKpoBoro npoMeatyTKa, h HMiseTB cboh coócTBeHHBin 
nepiORB, 3aBHCHmifl OTB OMKOCTH KOII^eHCaTOpOBB h caMOHHsyKiUH 
npÓBOSOKB, COesHHJiromHXB MOCTHKB CB IIOHfteHCaTOpaMH. BaeKTpn- 
necKiii Koaeóauifl, nosynaiom iaca npn pa3paais Bcefl cncTeMBi 
npe3B uciipoBOH npoMeiKyTOKB, pacnpocTpanaioTca ^ aa łe  no npo- 
Bo.ioKaMB d d .  E can npoBoaoKH flocTaTonno jpiiiuhli. to—Bcais;i,CTBie 
H3aynenia BaeKT-poMarnHTHOH oneprin bb  npocTpancTBo, nepexofla 
en bb  R®ayaeBci?yio TenaoTy BHyTpn npoBoaoitB n  n p .—boshbi 
paonpocTpaHHioTCH no npoBoaoKaniB anniB Ha HisKOTopoe pa3CT0HHie. 
Ecan ate npoBoaoitH oKaunujsaiOTca bóshsh Bnóparopa, to aaeKTpn- 
neeida itoaeOania OTpaataioTca otb hxb kohęobb ii oópa3yioTB na 
np0B0S0KaxB CHCTemy CToaanxB bojihb. ^ a a  Toro, htoObi npon3o- 
niao OTpaateHie oaeKTpH>iecKHXB noaeóaHin, flocTaToaao noaoaiHTB 
bb KaKOMB-nnóyflB MiscTis npoBoaoKB BTopon noaBnamon mocthkb 
N N .  E can  pascToaHie otb b  ro N N  ue Beanno, to oaeKTpnnecKia
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KoaeóaHifi, 0Tpa3HBiuiacH otb NN, buobb OTpaataiOTCa otb b 
a t . 3., ii neJK/iy JiocTHKaMH nojiyęaioTCH cToiiain aaeKrpiiBecKifl 
KoseóaHia. Eeaii nonepeKB npoBoaoKB bójhsh MOCTHKa b hohoskhtb 
CTeKiiHUHyio ipyÓKy e t  SByMii oaeitTposaMH r h s, bb  KOTOpoii 
B03;r,yxrL paspaateHB 30 h4 cko.ii&khxb 3ecHTBixB MHOHMeTpa san- 
.leEia, to, nepe^BHraa mocthkb otb TpyóKH kb KOHpaMB npoBO- 
30KB, 3aMllTHMB, HTO HpH H^KOTOpOMB IIOIIOIKeilill MOCTHKa 
TpyÓKa lipno cbśthtch; 9to oiiauHTB, eto oacTt upoBoaoKB otb b 
30 -ZV1-ZV1 HaxoflnTCH khkb pa3B bb  pesoHanch cb BHÓpaiopoMB h 
pa3U0CTB noTenyiaaoBB Me»3y oaeKTposaMH TpyóKH iiaitcHMaJiBHaa, 
t. e. OHa Haxo3HTca bb  nyinocTH, a Ha mocthk-Ł naxO3HTCH y3e.’iB. 
ĄBHraa mocthkb 3 aa te , HafifleMB 3.111 nero BTopoe noaoaceHie -Z ^ ^ , 
npH KOTOPOMB Tpyólta OHHTB HpKO CB±THTCH; C.liSOBaTeJIBHO BB 
N2N2 naxo3HTca BTopoii ysenB h pascTonuie Meatay ys/m ni paBHo 
noJiOBHHii 3JII-IUH BOJiHbi BHÓpaTopa. TaitHMB 0Ópa30MB Haii3eMB 
TpeTifl, HeTBepTbifi u  calisyiomie ysuH.

/Jpyrofi thhb BHÓpaTopa 3.111 nony ic rn a  o,ieKTpiriecKHXB 
iioneóaHifl bb  npoBoaoitaxB 
ÓBIHB yCTpoeHB B.U0H3JI0 II 
COCTOHTB H3B K0H3eHCaT0pa 
A  (tpnr. 10), KOTopHH 3aMH- 
KaeTca KpyroBHMB npoBO3- 
HHKOMB CB HCKpOBHMB HpO- 
MesKyTKOMB F. 9aeKTpiPie- 
cKia Konedania 9Toro BHÓpa­

Topa HusyipipyioTB bb  cnaoniHOMB itpyroBOMB npoKosunKt 67?, 
nepexo3flii(eMB bb  napaaaeaBHBiH npoBoaoitH B  m E.

Ho aHanorin cb KoaeóaHiaMH 3ByK0BBiiin mojkho 01KH3HTB, 
kto KoneóaHia BHÓpaTopa He upescTaBJiaioTCH npocTUMn, a conpo- 

BOHyi.aiOTCH PB30MB OÓepTOHOBB, KHKB 
HanpnM. KoneóaniH cTpyiibi. HBcaii- 
30BaniH bb  otomb nanpaBaeHiH óbmh 
npoHBBeseHBi K hóhęomb, KOTopbiii 
H3yHajiB KoaeóaHia npHMOJiiiiieiniaro

y '  "  BHÓpaTopa. Hepe3B hckpobhmb npo-
jieatyTKOMB BHÓpaTopa v, v' (cf)nr. 11) 

n. ÓBUB HOM-fcmeHB pe30HaT0pB Pi, KB
03HOH CTOpOIlt KOTOparO ÓHJIH npu- 

eoe3HHeuH iiaparaeHBHBiH upoBoaoKH dd, coesiiHiiBmiacH mocthkomb

d
L

I d,
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b .  Hepe^Buraa moctthki, OTb Konpa npoBoaoKb Kb Kpyry, Moatejib 
SOCTHrayTŁ Toro, hto 'lacib  pe3OHąTopa, oTjrlmuiiaro mocthkomł, 
óyaeib HaxoflHTbCH oaiib pa3b Bb pe30Hauct cb BHÓpaTOpoMb, 
ii Toraa HCKpbi Bb p eso n a io p t ocoóenHO npKH. IlepeaBHraH 
oasaito MOCTHEb em,e óanate Kb Kpyry, HaifaeMb eipe irfiCKoabKo 
noaoiKeuiH, npii KoTopwxb HCKpti Bb pe3onaiop'b ocoóeniio fipKH, 
xoth n  c ja ó te  nepBon. 9 th BTopocTeneHutie MaitCHMyiiH noitaBbi- 
Baiori., hto Hapnay cb ocHOBHHiib KOJeóanieMb HpHMOJHHeiiHMH 
BHÓpaTopb H3ayaae'rb eipe paab oóepTOHOBb aieHŁiuaro HanpajKeHia 
h MeHbinHXb nepioAOBb. TaftHMb nyieMb KnÓHĘb siorb Haóaio- 
ftaTb 3,0 bocbmh oóepTOHOBb. ^ a a te  onb noKa3aab, hto ecan, 
uacTpouBb pesoHaTopb ua oanub nsb  oóepTOHOBb, nepe^Buraib 
ero B3,oab BHÓpaTopa, to hpkoctb HCKpu He ocTaeTCH hoctohhhoio, 
a nonepearliHHO to ycHJBBaeTCH, to caaÓteTb. 0'rcioaa catayeTb 
saK-woanTB, hto Bb caMOMb BHÓpaTop-h hmTiotch CToania aneKTpo- 
aiaruHTHHH bojem  cb  nepiofloaib itaiKaaro H3b oóepTOHOBb, n a c ja  
KOJeóauifl KOTopHxb, itaitb oKa3aaocb, othochtch KaKb ueneTHUfi 
HHCja 1 : 3 :  5 ,...; Bb oaHHKb MtCTaxb oópa3yioTCH nynnocTH, Bbflpy- 
ra x b  ysau , cooTBiTCTByioiuje othmb óoate kopotkhmt. KOJieóauiHMb. 
flBaeHie nponcxoaHTb aHaaorHHHO KoaeóaHiio CTpyuH, r a t  Tai;;i;e 
33H Ka®aaro H3b oóepTOHOBb Bb ntKOTopMXb TOHKaxb oópaayiOTCH 
y3-iH, a Bb apym xb  Hynuocra. IlepBbiu oóepToub a t a z i b  CTpyny 
na ab'Ł nacTH, BTopoń Ha Tpn n t. a- T a s a e  nponcxoaHTb Koae- 
óanie h Bb oTKpHTOH oprauHOH Tpyót, y KOTopou a-ro ochobhopo 
Tona yse.ib HaxoaaTCH nocepeanirt h Ha Konnaxb irynHOCTH, h 
pasuHpa iieasay oprannoro Tpyóoio h BHÓpaTOpoMb cocTOHTb Bb 
TOMb, HTO OÓepTOHM OpraHHOU TpyÓBI OTHOCHTCH, KaKb HHCJa 
1 : 2 : 3 . . . ,  t . e. ipyóa HMieTb aHnime oóepTOHBi. JlaiióojBinee 
CXOaCTBO Cb BHÓpaTOpoMb HMtlOTb Bb OTOMb OTHOHieuiH aB'fc 3aKpbI- 
TMXb opraHHMxb TpyóM, oópameHHBixb ap y rb  Kb apyry cbohmh 
3aKpEITHMH KOHĘaMH. OÓepTOHM 3aKpHT0H TpyÓM OTHOCHTCH TaKJKC, 
tojbko KaKb neneTHHH Hiicja 1 : 3 :  5,...; ii y3eab óyaeib HaxoaHTbca 
Bceraa nocpeauHli, r a t  HaxoaflTCH n x b  saR p tiiue  kohh,m . CxoacTBo 
Me®ay opraHHOio Tpyóoio ii BHÓpaTOpoMb yBeauHHBaeTCH eipe TŚMb, 
hto ecjH a-UHiia TpyóM HeBeaHKaj no OTHomeHiio Kb ea nonepen- 
HOMy ctneuno, to oHa aaerb .ihuib neMuoro oóepTOHOBb u  oneub 
cjaóo BLipa;KeHHHXb. To ace HiiteTb m4 cto h a-m KOJeóaHiu BHÓpa- 
TOpa, ecsn HOCataniH COCTOHTb He H3b asy x b  aMHHbIXb npOBO- 
JOKb, KaKb Bb H3ejrhaoBaHiflXb Knónna, a H3b asyxb  mapoBb,



28 11. II . PoMattoet).

Kani. BHÓpaTopi. P iirn , h ih  H3T> abyxt> kopotkhxt> ęothh/ipobt,, 
KaKTj BHÓpaTopi) U. JteÓe^eBa, npn noMonjH KOToparo hmt, Óhjih 
nojiyHGHŁi HanÓosie Kopontia oieKTpoMaraHTHHa boihih ro 6 mm. 
RSHHOIO. B i .  9T0MT, d y i a t  KpOMf, OCHOBHOrO TOłia MOryTB ÓbITb 
3ałrf5THH ra m a  0Hem> caaóbie n  npn tomt, nerapMOHHiecKie toiih .

TaKB Kani. 9JteKTpoMarnHTHbiB bojiiih HHiiMij ne OTJHiaaiOTca 
oti. bojihi, cBiTOBbixi.. to bt, pa3iHHHHXT> nenpoBoaaiipKi, cpe- 
3,axi, o ul, ^oJUKHbi pacnpocTpauHTbca c i  pa3JiHiuoio CKopocTbio h 
cjiiaoBaTeabHO npeaojutaTbca bt, hhxt> no 3aKoiiaMi> cb1,tobkixt> 
bojihi., a bt, HtKOTopbixi> cpeaaxT, noflBepraTbca aaoMaihHon 
aócopónjn. BjreKTpnaeeKia KoaeóaHia, pacnpocTpaHaiomiaca no npo- 
BOiOKaMi,, aaioiij ysoóabiH meTOjyb «aa onpe.ibaeiiia noKa3aTejia 
npeflOMienia 9ieKTpoMarHHTHbixT> bojihi, bt, ai9^eKTpnKaxrb. Onpe- 
HbaeHie nona3aTeaa npenoMneHiii atn^KOCTen Moaterb óhtl Bbinoji- 
neno no cnocoóy Kona, KOTopbiii nonb3OBaaca ipiiir sioro  cncTeiioio 
JIexepa. H apaoeabH bia npoBO.TOKii BnópaTopa BCiynaioTT, npn 
CBoeiii) npoRoaateHiii b i> cocy^i, K L  (ipur. 12), KOTopbifi Moaterb

óbiTB n a n o J iiie iH . jkhrkoctlio . I I ojioikhbi, n a  n p o B o io K n  mocthki, ó,, 
neperHBiiraioTT, ero ho rrf>xi> nopi>, nona TpyÓKa ren caep a  G He 
oóaapyatHBaeTi. MaKCHMajtbnaro CBbaeaia. B i ,  otomt, cayaab nacTb 
npoBoioKi. sieamy MOCTHKaMH b  n ó, HaxoHHTca b i> pe3ouaHcb ci, 
BnópaTopoJTL, ii /prana b b t (ecjra ne npHHHJiaTŁ bo BHiiManie 
HhKOTopbixi> BTopocTeneHUHKT. noupaBOKi.) paBna X,/2—noJiOBiinb 
HJiHHbt Hauiefi BOJiHbi bt, B03ayxb. 3aTiMT> ycTpaHHBT, mocthki. 
npHBoaaTi. liaiaao cocyna Kaiti, pa3i> na ero mIicto n  KJianyTT, 
mocthki, bt, cabsyromifl y3e.iT> b 2 frorpa ipyóna TOJKe npHHHMaeTi, 
MaKciiMajibHoe CBbaeuie); noHarao, tito pa3CT0HHie b t b 2 ecTb no.10- 
BHHa Kinnbi b m h h  bt, HseibflyeMOH ikiihkocth, a2/2, O T iio in e ii ie
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AaeiB noKasaTe.ib npeaoMjieHiH n. Ho Teopia MaKCBeoa KBa^paTB 
9Toro OTHoaieaia paB aaeica aigaeKTpaaecKoa hoctohhhoh, bto 
bho-iihIj iioaTBepflMocb HBCJiijROBaHiaMH Kona a  3py«e.

Eme Sonie -yfloóaEia mgto^t. flna oape^ineaia  fligjieKTpnae- 
CKHXB nOCTOaHEEIXB TaKHXB BeiĘeCTBB, KOTOpUB MOJKHO HMliTB 
toheko bb  oaeai> MaaaixB KoniiaecTBaxB, óeeib yiia3aHB flpyfle- 
HapannenbHEia apoBoaoKa, ii^yapa otb BaOpaiopa B jiohrjio, cocto- 
btb H3b «Byx,b aaciea: npoBOJioKH A  a. B  ((Jiar. 13) cotwmaiOTca 

MeTaoHaecKoro TpySoa- 
KOK) rn, BHyTpH KOTOpOH 
HXB KOHH,EI MOryTB Sonie 
imh a e u ie  eójiHJKaTbca; 
TOHHO T3KJKe apOBOSOKH 
G ii B  coeftuaeubi Tpy- 
Sohkoio «; npoBoaoKH B  
a  B  oKaHHHBaioTca Ma-

aeiibKiiMB KOHfleHcaiopoMB P , KOTopHH mojkgtb Seitb Becb aorpy- 
ateuB bb KoaóoaKy ca. HScaijiyeMOio atHHKOCTEio, hjih aieamy ra a -  
CTiiBKajia KOToparo Moateib Seitb noarhipeiio HcaEiTyeMoej TBepaoe 
Tino. C aaaaaa npoBoaoim BH^BaraioTB bb ipySKH HacTonbKo, 
htoSei cncTeiia A m B P B n C  Sbina bb  pe30HaHci cb BiiSpaTopoMB 
bb  tomb cnyaai, Kor^a KOH^eHcaiopB P  HaxoflHTca bb  B03Ayxi, 
n o  y3uaeTca no CBiaeaiio ipyóKH reacnepa, noaoJKeHHoa nonepeKB 
npoBOJioKB. 3aiiM B cHoieMy onaTb hphborhtb bb  pe3oaaHCB jpia 
Toro cnyaaa, Kor^a bb  KonSoaKy aaniiTa Kaicaa-Hiióyflb jkhjpkoctb 
hjih Meat^y nnacTHHKaMH Koa^eacaTopa P  Haxo«HTca tbopreih ^igjieK- 
TpHKB. TaKB KaBB aianeKTpaKB yBejiHBHBaeTB eaiKocTb Koafteaca- 
Topa h catflOBaTejibHo nepio^B Bcea chctcmei, to, btoSei beobb 
CHCTeMy A m B P B n C  npaBecTii bb  pe30HaHCB cb BiiSpaTopoMB a, 
caiAOBaTeabao, yMeabiaaTb ea nepio^B, apn^eTca apoBOJioKH b^bii- 
ayiB bb  TpyÓKH m a ń ,  yitopOTHBB TaKHMB oSpasoMB CHCTeMy a, 
cni^oBaTenEHo, yMeabaiiiBB ea caMOHHayKĘiro, iiponopu,ioHajibHyio 
•ymaii npoBoaoKB. Ho yneBbaieniio caMOHHayKuia cncTeMH mojkiio 
BEiaHcmiTb HioaeKTpaaecKyio noeToaaayio BenjecTBa, Baeceaaaro 
BB KOBfleacaTOpB. IIlMHflTB BOCnoab3OBaJICa 9THMB MCTOftOMB RIH 
onpeffhJieaia 3,i9ieKTpaaecKHXB nocToaaabixB pi«KHXB Kpacian- 
JIOBB, KOTOpEie MOJKHO HMiTb JIHIHb BB BHfli aJiaCTHHOKB 0'ICHb 
aeóojibaioa BeaaaaaEi; esiy y^anoca BEiacaiiTb, bto aigaeKTpaaecKia 
nocToaaaEia irhKOTopEixB pij;KHXB KpncTannoBB, aaKB pyrana ii
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nnpoMopcpHTa, snannTeaBHO npeBOcxoHaiB naaie HiaaeKTpnnecityio 
nocToannyro boabi, HanSoabinyio H3B H3BicTHBixB ho tofo BpeMeHH 
HioJieKTpireecKiisB nocToanubixB npyrnxB BeipecTBB.

HHTe,pecHBie onbiTbi no aScopSpin 9aeKTpnnecKHXB KoaeSanin, 
cocTaBMiomie aHaaoriio aBaeuin Kyn/rra naa cb'Ltoj!mxb BoanB, 
Snian npon3BeneHBi AmKHHaeoMB n HleijpepoMB. Ecan mbi bo3b- 
ineMB KaKoe - inióyHB BenjecTBo, oSaasaiomee no oTnoiueniio kb 
CBiTy aHOMaflBHOH aScopSpiero n , cainoBaTeabiio, naionjee noaocy 
noraoipenia bb Kanon iinSynb nacTu cneKTpa, n nanHeMB pacTBO- 
paiB  9T0 BGipeCTBO BB paCTBOpHTeaHXB CB pa3aHHHBTMH II0Ka3a- 
TejiaMB: npeaoMaenia, to cb yBeinnemeMB noKasaTeaa npeaoMaenia 
pacTBopnTeaa noaoca aScopSpin SyaeTB nepenBnraiBca kb KpacnoMy 
Konny cneKTpa. 9 to aBaenie, naSaronaeMoe pan onenn MHornxB 
BemeeTBB n Ha3BiBaeMoe npaBnaoMB KyHflTa, Sbijio BocnponsBeneHO 
jyra 9aeKTpnnecKnxB KoaeSanin. TaKB KaitB aScopSpia cb1;tobbixb 
bojihb nanuaro nepiosa sanncnTB otb toto, hto coScTBeHHBin ne- 
pioHB MoaeKyaB pacTBopennaro BeipecTBa paBenB nepiony cbIjto- 
bbixb bojihb, n  cainoBaTeaBHO MoaeKyabi pacTBopeHHaro BeipecTBa 
BMicTO toto, htoSbi nponycKaTB CBiTB, HiiicTByraTB KaitB pe3o- 
naTopH n, iip u ja  bb itoaeSame, noraomaioTB oiiepriio cb4 tobbixb 
bojihb, to aScopSnjio 9aeKTpnnecKnxB KoaeSanin aaHnaro nepiosa 
moźkho no anajiorin naCnionaTB bo bchkoh cpefli, bb KOTopon no- 
HoSho MoaeKyaaMB pacTBopennaro BeipecTBa naxonaTca gaeitTpn- 
necKie pe3onaTopBi oannaKOBaro nepio^a cb aScopónpyeMBiMH Koae- 
ćamaain. ilBJieuie Kyn^Ta ynanBiBaeTB, hto niMB Soabuie noKa3aTea& 
npeaoMaenia pacTBopnTe.ua, TiMB nepioflB MoaeKyaB pacTBopeH- 
naro BeiąecTBa bb 9tomb pacTBopnTeai CTanoBnica Soabme, Bcain- 
CTBie nero T i ase MoaeKyiH noraoipaioTB Sonie nnnHHBia boihbi, 
Jieatamia Sanate kb KpacnoMy KOHpy. To a;e nonatHO HaSaioHaTBCH 
n no OTHomeniio kb gaeKTpnnecKiiMB KoaeóamaMB pe3OHaTopoBB; 
niMB SoaBine noKa3aTeab npeaoMaenia toh cpeflBi, bb Koiopon 
oun HaxoHHTca, TiMB SoaBine aojniteiiB Sbitb hxb nepioflB. B cain- 
CTBie Toro, hto bb  cb-Łtobomb a y n i naxoHHTca KoaeSania sceB03- 
mojkhbixb nepioHOBB, a BnSpaTopB nsaynaeTB 9aeKTpniecKia 
KoaeSania onpeniieHHon nannBi Boanbi, naiiTB ate p ian in  pa^B 
BiiSpaTopoBB caninKOMB saTpynHHTeaBHO n  HeynoSno, A uikh- 
nacB n  IIIe$epB sann onniTy nnyio nocianoBity. 9aeitTpnnecKia 
BoaHbi bb 9 cm. naiinBi, KOTopbia npn noMoipn KepocnnoBon 
hhh3bi coSnpaancB bb  napaaaeabHBiH nyneKB, npoxonnan npe3B

pacTBopnTe.ua
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cHCTeiiy 926RTpiiTiecKHx’i> pesonaTopoBt ii 3aTfcMii napasa aa Bor- 
uyToe 3epKano, kotophmb co6apasaci> na TepjioojeMearb; btott. 
nocstpn in , nom om aa 9seKTpauecKyio oaepriio, aarpliBasca a  pasani. 
toki>; no B e aa aaa i Tona jioikuo 6bino cypaTh o CTeaeaa aócopO- 
pin. B t. KaaecTB'h pe3OHaTopoBi> y hhxt> cayataaa ManeHbitia 
paaKOBbifi aoaocKB, HHorpa bt , KoaaaecTBt hIjckojujKiikt, coTeHi>, 
KOTopbia óbiaa aopBtiaeabi aa iaeaKOBbiXT> aiHypKaxT, BHyipa 960- 
hhtobob panina. Ilepiopi, pe3oaaTopoBi> saBneinT, o r t  pnaabi a  
iuapaabi aonocoiti,, a  y hiixt. hmImocł po 11 paMOKT. e t  pe30Ha- 
Topama pa3JiaHHbixŁ nepiopom,. C aaaaaa Bc-fe panibi aooaepepHO 
craBnJiacb bt, B03pyxl; Ha ayTa B oant a  oapeptnanocb, KOTopaa 
1131) paM t Bcero cnibalse aócopóapyeTi, aneKTpaaecKia KoaeóaHia. 
Ilepiopi, 3Toa panuj a  ponateai, paBHHTŁca nepiopy 9neKTpaaecKaxi> 
KoaefiaHia. 3aTfcjii> totho Tanate bc1> paMbi ascnipoBanacŁ bt, 
:kbpkocthxt> cb pa3aaaabiMa piaaeKTpaaecKBMH aocToaHHbiMH. 
Tana, itaiti. BHyTpa jkbpkocth nepiopbi Bchxi> pe3OHaTopoBi> ponatabi 
óbiTB óonbine, to TenepB gaeKTpaaecRia KoaeóaHia yme He óypyTi, 
aoraomaTBca t-Łmh pe3OHaiopaMH, kotopbimh ohh nornom anacb bt> 
B03flyxij, 'rani. Kain, 9th pe3OHaTopbi chhhikomi. Benaita pna 9Toro 
aepiopa; Teaepi, oaa  óypyTi, aornomaTLca p p y ran a  pe3oaaTopaMa, 
KOTopaie bt, B03pyx4 bmIbott, óojite KopoTKia aepiopi,. l i a n ,  
Oostine óypeTt aoKa3aTeiB npenoMneHia jkhpkocth, rh in , MeHbiae 6y- 
peTi. aepiopi. T fe i. pe3oaaTopoBi>, KOTopue CTaHyTi. Bcero ca.ii>arhe 
aóeopóapoBaTB KoneóaHia. OabiTbi AaiKHHaca a  IH e^epa Biional; 
nopTBeppana 9tb BaKiioacnia. O hh aćUBiTana B03pyxi> a  ip a  jkhp- 
koctb: 6eu3o.il>, atjjjapi. a  aaeToHi,. Cnipyiom aa Taónana, bt. koto- 
poa bm'Łcto aepiopoBi. aócopóapyioia;axi. pesoHaTopoBi, npaBepeabi 
bxt> p.iiiHbi (aponopaionaibabia nepiopann.), paeTi. caBiieaMOCTi. 
Meatpy pianeKTpaaecKHMH nocTonaabiMn pacTBopaiena a  nepiopoMi. 
pe3OHaTopoBi>, oóaapyżRBBaioupisi. HaaóouBniyio aócopópiio psa 
9seKTpaaecKHX'b KoneóaHia bt, 9 cm. pnaHH boihbi.

B em.ee t u o. JtfOJieKTpilH.
nocTOflHHaa.

JUiiHa
peaoHaTopa.

B03pyxi> . , 1-0 4'7 cm.

BeH30.IT> . . 2-3 3-1 „
BiJiapT. . . . 4-3 2-3 ,
ApeTOHT. . . 21-0 i-o  „

6eu3o.il
BeH30.IT
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O Ta Taóanna noitaobiBaeTB, kto ecan b3htb paMy cb pe30Ha- 
Topann bb  3 ‘1 cm . n  HOirhcTHTB ee BHyTpii 6eH3oaa, to ona 
3a«epa£HTTj gaeKipinecKin Koae6aHi.fi; ecan ase noitfbcTHTB ee bb  
B03flyxt nepe^B 6eH3oaoMB, to ona hxb nponycTHTB; pe3yaBTaTB 
óyaeiB oópaTHŁiii, ecan bo3bm6mb pany cb pe3OHaTopoMB bb
4-7 cm. san n a .

Kpoarfc 9toh iicKycTBeHHon a6cop6njn MOJKeiB óhtb Ha6.no- 
AaeMa h ecTecTBeHHaa aHomaabnaa aócopópia bb  TaitnxB Beme- 
CTBaXB, MOJieKyabl KOTOpBIXB HirfelOTB COÓCTBe.HHBIH HepioflB, 6aH3Kiń 
kb nepiosy 3aeKTpn>iecKHXB Koae6anifi. Tanaa aócopópia 6biaa 
HaóaroaaeMa flpyse bb cnnpTaxB n bb spyrnxB  uoao6ulixb xhmh- 
uecKHXB coeaHiieuiHXB, eosepjKain,HXB bb  ce6b rnspoKcnanHyio 
rpynny  OH.

U b a e h i e ® a p a e a.

JL A- pujiosa.

1. Ho COBpeMeHHHMB B033pbHiflMB laCTHIIH BbC0MHXB TijJIB 
3aKHI0’iai0TB BB Ce6b OaeKTpOHH, KOTOpue npHXORHTB BB COKOJie- 
oanin, KaKB cKopo Ha ib ao  naaaioTB aynn eBfera. 9 th sBHJKenifl 
BH3blBaiOTCH TOK) HepeMiłHHOIO 9HeKTpHHeCK0I0 CHJIOIO, KOTOpaH 
pacnpocTpaHHeTCH aynoMB. B b  Kaim ii Mbpb HMbeTB MbcTO coko- 
aeóaHie n  Kanoe oho 0Ka3HBaeTB Baianie na ckopoctb pacnpocTpa- 
Henifl CBbTa, 9T0 3aBHCHTB 0TB BeaHHHHH CIIJB, KOTOpblfl CTpeMHTCH 
BepHyTB oaeKTpoHB bb ero uoaoiiteiiie paimoBbcin. IIpescTaBiiMB 
ce6b Tenepb, kto ibao  Hanie HaxoRHTCH bb MarnnTHOMB noab, no 
HanpaBaeniio itoToparo pacnpocTpaHHiOTCH aynn, noaapH3OBaHHbie 
no KpyraiuB BnpaBO h BabBo, t . e. aynn, bb  kotophxb nepneHan- 
Kyaapno kb hxb HanpaBaeniio nponcxosHTB KpyroBbin KoaeóaHiH. 
Ha coKoaeóaiomiecH aaeKTpoun aincTByioTB c h u j, HanpaBaeHHbia 
kb peHTpaMB hxb KpyroBbixB TpaeKTopiil; no ab BainnieMB MarnnT- 
uaro noan a ra  chjiij yBeanniiBaiOTCfl nan  yMeHBiuaiOTCH, cmotph 
no nanpaBaeHiio oópameuin. BcatacTBie 9Toro B03HHKaeTB pa3HHpa

Koae6aHi.fi
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bb ckopoctjixt> pacnpoeTpaHenia npaBaro h jrfcBaro aynen, a ora 
pa3HHna oSycaoBJBBaeTB Bpamenie mockocth noaapH3anin na^a- 
K)iu,aro ayna.

Bb  9T0MB COCTOHTB JpłBHO H3BiCTnoe BBJieHie, OTKpHTOe eiĘfi 
bb  1845 r .  ‘Dapaseein. ii Ha3HBaeMoe no ero hmghh m h  MarmiT- 
uhmb BpameHieMB mockocth nojapusaipH ; oho oÓBacnaeTca ca t-  
^OBaTeatHO toio ate npHannoio, itaitB u aBaeiiie 3eeiiaHa. Hocatu,- 
nee ółijo yate onucaBo Ha cTpaHHiiaxB otofo atypHa.ua (<5h3hh. 
O6o3p., 2 t ., 1901 r.); Tenepn mli npHMinaMB oaeitTpoHHyio Teopiio 
KB oÓBHCHeHiio annenia $apa«ea.

2. IlpeacTaBHMB eeót, kto na npospaanoe Tino na^aeiB aynB, 
nanpaBaeHHtin no och z  h noaapH3OBannbiH bb  mockocth yz; 
ypaBnenie OToro nyna nycTt óy^eTB

x  —  c o s  2 -

TaKOH ay iB  mh MoateMB 3aMtHHTb neTbipbMH apyn-iMH, na- 
npaBaeHHHMH no och z h noaapH3OBauHHMH: «Ba bb mockocth 
y z  ii RBa bb mockocth x z - .

U i '— 2 sin yy

-1 . „ t ~ s in

Tanyio 3aM'hHy mh in rbein , npaBO cfltaaTb, hóo 
h 2/i +  y3 =  O; uo cb spyrofi eroponu aynu xx h yt, CKaaabiBaacb, 
aaioTB KpyroBOH aynB o#noro nanpaBJienia, a x3 h y2, cKaaflbiBaacb, 
saioTB KpyroBOH ay iB  npoTHBonoJioatHaro nanpaBaenia; htkkb 
npuMOiiHHeHHO noaapH3OBaHHbin nynB moikho 3aMtuHTb 3, By mm. 
HoaapHSOBauHHMH no KpyraMB bb npoTHBononoatnbia CTopoHH.

UpHMeMB renepb, kto KpyroBHe Jiynu pacnpocTpaHaioTca bb 
3HHH0MB T'k'lt> CB pa3HbIMIl CKOpOCTHMH, V, H V2J IipOH«H OTO rfjJIO, 
ToaiĘHHy Koero oóo3HaaHMB d, ayan H3m1>hhiotb cboh (jia3bi na 
2tmZ/v,2 ’ h 2raZ/v22'; cjrfeflOBaTeJibHo, no bhxo 1̂5 H3B Tina Haniu 
ayiH  óyayTB onpe^liaaTbca ypaBHeaiaMH

atypHa.ua
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no  bmxoa45 H3B Tfeaa nycTB Bcfe ayan pacnpoeTpaHaioTca 
CB OKHHaKHMU CKOpOCTHMH ; nO9TOMy CBOJKUMB CB a / ,a «/,' cb «//:

-<22/'= +  y3' =  sin cos 2w

cos 2“
■ t cl / 1 , * y
L2’ ■2T\ v.

v j j

r t d / 1 i  V

T V, + v ;x

9 th ftBa BBaHMHo-nepneHSHityjiapHHKB KoaeSaHia ofliiHaKiiKB 
cJ)a3T> cKJiaflbiBaioTca bb opjio rapMonnaecKoe Koaeóaiiie npeaiHen 
aMnJiHTyabi, cocTaBJiaioipee cb npe®HHMB KoaeóanieMB yro.iB

nd( 1 1“ -  T  U  ~  T J

TaitHMB 0Ópa30MB, eCJIH Mbl TOflBKO HOnyCTHMB, BTO BB JplHHOMB 
Tfeafe KpyroBtie synu  pacnpoeTpaHaioTca cb pa3flnaHBiMH CKopo- 
cthmh, to C3ajpa uamero rfe.ua HMfeeica ohhtb ayaB npaMoaHHeflHO 
nOMpH3OBaUHHH BB IUIOCKOCTH, COCTaiiraiOIiyfl yrOJIB W CB HaaaJIB- 
hoio naocKocTBio noaapH3apiH.

O603HagHMB V, X H V CKOpOCTB, HflBHy BOJIHbl H B0Ita3aTeaB 
npejioM.ieuia nauiHXB aynen BHfe MariniTnaro n o ra , X, n  X2 , v 4 n v2 
HflHHbi BoaHB n noKasaTean npeaoMieHia t4 xb ate ayaen bb  iiar- 
hhthomb no.rfe; noMHoataa na v nncraT era n  3HaMeaaTeaB bto- 
pon Baera nocjrfeflHaro BbipaateHia, MoateMB aaTB eiiy Tanon bh^b :

HM-fea bb  BH«y RHCiiepciio CBfeTa n nojiB3yacb CTpoitoio Tafi- 
aopa, Moatein. HanncaTB

V1 = V * +  (X. - X ) - ^ ,  v2 =  v-H X a - X ) - ^ ,

OTKŷ ,a

' 2 __
X X

dv 
d l  ’

rfe.ua


noacTaBaaa oto oaaaeaie (v ,— v2)/X B t BHpajKeHin u>, aaxoaaM t
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U)
~d
~Y

dv 
d \ ’ (D

3. Mh  flonycTHJiH, hto KpyroBbie ayan npoxoaaTt Ttao e t  
pa3HbIMIl CKOpOCTHMH MH, HTO TO JKe, CT> pa3HHMH flJIHHaMH BOaHt. 
KaKt JK6 OÓtaCHHTb OTO CT> TOHKH 3ptHia 3aeKTpOHHOH TeopiH?

CoraacHo aaaiHMt aonymemaM t, KpyroBHe ayan cocT oait 
u s t  oaeitTpoHOBt, o6pamaromHxcn oKono ayaa c t  nepioaoMt 7 'no 

KpyraMt paaiyca r, pacnoaojKeHHbixt nepneHanKyaapao Kt ayay. 
H a KasKabiH oópamaiomiHca oaeKTpoHt atncTByeTt peHTpocTpeMH- 
TeabHaa c u m , nponoppioHaabHaa paftiyey Kpyra oSpaipeHia:

F  — lcr,

r a t  k nocToaaaaa. Ilep io a t oOpaipeHia Hamero oaeKTpoHa ó y a e it 

T = 2’ / t  <2)

ii aacao KoaeÓaHifi B t oaHy ceityHay

r a t  m—Macca oaeitTpoaa.
UpeacTaBHMt ceó t Tenept, hto aa  ayTH ayaefi paaBHBaeTca 

MaruHTHoe nonę HanpajKeHia H  a  hto ayan paenpocTpaHaroTca no 
HanpaBneaiio nona. Toraa Ha oaeKTpoHt itpoMt c m h  F  a tncT B yert 
eaje HanpaBaeHaaa no paaiyey cnaa F '=  wH  hjih, r a n t  K aat 
CKopocTt oópanieaia v =  2 w /2 ’,

T  ’

3Ta caaa npHÓaBaaeica K t c n a t  F  nan  BunmaeTca H3t 
Hea, cMOTpa no HanpaBaeHiio M araaraaro noaa a  no 3aaKy 3apaaa
s. Cnaa F' Bceraa oaeHb Mana epaBHUTeabHO e t  F; npacjTCTBie 
caabi F' naK t óh MMtHaeTt k Ha §k =  ±2iuFE[lT'i neaiy cooratT-
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CTByerb — no yp-iio (2) — H3MrfeHeaie uncja  Koaefiauifi bt. ojiiy 
ceKynay

Oóo3aaa ipe3T> 1\ h 1\ nepio«bi KpyroBHXT> ayaefl no^b 
a^HCTBieMT. M arniiraaro nona, mm MoateMT. naroicaTb

1 _  1 eZZ 1 _  1 s.H

TaKB Kain. 1\ ii T2 oaeiib Mano OTJinaaiOTca ott. T, to rl \T 2 
MOJKHO 6e3T> ÓOJlhUIOH HOrpiłUIHOCTH 3aM'f>IIIlTh ipe3'b T 2; TaKIIMT. 
0Ópa30M'b IIMteMT.

e tf
4zwi

t2 =  t + y,2
4to» ’

om yją

T sH
2tm

n.iH, noMHOHtaa oto yp-ie na v u  3aM iaaa, oto v (T, — 7 2) =  a,— ).2,

A‘ 2 2iww v

no^cTaBJiaa 3to suaaeuie Xt — X2 bt. BtipaateHie (1) HMieMT.

& H \ d  d v  

2 m v  d \

BBefleMB eme nocToamiyio MarunTHaro Bpameaia, p, t. e. 
yrosT>, aa kotophh noBepTHBaeTca mockoctb noiapHsaipH ayaa, 
npouiefliiiaro e/pniHiiy tojhu,huh i ś a a  bt. no.rh HanpaaieHia eaii- 
h h ęu . 03T. npe^Maymaro iiasoftUMT.

(4)
u) s A dv

,J Hd m 2v ÓX
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OóBiKHOBeHHO nocToaHHyio MarHHraaro BpaipeniB BBipaataiOTi. 
b-b MiiiiyTaxB; o6o3iiariaji iiocj/hauioio nepes-b P ,  iim-Lom-e

4. Bb b  ypaBHeHifl (4) mojkho onpep^jiHTB e/m, ec ra  ebbścthbi 
ocTaatHBia BeaHBHHBi; ju s  X =  589 pp.

—  ==2-96.104 p 4 X •
m  ov

npHBO^HMB pe3yJIBTaTBI IltKOTOpBUB OHBłTOBB CupTCeMBI ‘).

r . 106 107 f)X/óv 107 s/m

Bo3nyxB . . . 553 0-0648 1-06
flByoK. y ra . . »’62 3-5 0-89
BoflOpOflB. . . 456 10 1-77
Bona . . . . 1-25
K B ąppt . . . 1-25

, 9 th 3HaqeHia s/m  Toro ate nopn^Ka, Kain. T-fe. kotopbih nony- 
aaioTca npyrHMH npieMaMH, ii 9to y S ia t^ ae it nac-B bb  cnpaBen- 
jihbocth H3H0JKeHH0H leopin.

*) Dr. Ł. H . S ir tse m a  „The calculation of z/m  from tbe magnetic rotation 
of the piane of polarisation...11
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T e o p ia  3 a e k t p o h o b !>,

p .  p o p e H u a 1) .

1) JlaKceeMeecKaa, meopia u ajiempoHm. BcaiflCTBie noneTHaro 
npHMaineHia TexHHHecKaro óiopo Bauiero coio3a, a  aonateHB tobo- 
p n ib  o HOBtninen OTpacaa yaeuia oób ojieKTpiiaecTBt—o Teopin 
9JieKTpoiioBT>. TeMa ctojb o6unipuaa, hto hIitb bo3mojkhocth ee 
iicaepnaTb bb to KopoTKoe BpeMH, kotopumb a  pacnojiaraio. IIo- 
3T0My orpaHHuycb oóiuhmb 0630 po mb h hsb MHOJKecTBa aBieunt 
Buóepy jrainb HŚKOTopua, Ha kotopuxb ocTaaoBJiiocb noftpoóute.

E^Ba jih HyjKHo roBopiiTb, bto iiojb oaeKTpoHaMii paayarhioTB 
Kpafiue łia jiua  aapaateHHua aacTuaKii, bb óesaacjieHHOMB aiHoate- 
ctbś uaxoaain,iaca bo BctxB TBepAHXB, jkh/p £hxb ii ra3oo6pa3HuxB 
rfcjiaxB; pacnpe^taemeM b, ftBHHceuieMB u atftCTBieMB s.tcktpouobb 
mu oÓBacuaeMB bcIi oaeiiTpoMaraiiTUbia aBJjeuia bb thkhxb TtuaxB.

TaKB uanp. mbi npejicraBJiae.HB ceói, uto noBepxnoeTb 3apa- 
iKeHHaro npoBOflHHKa noiipuTa tohkhmb cjioomb noaoaiHTCJibHHKB 
hjih OTpHpaTeabHUXB aacTi-iaeKB; ec ra  bb npoBOJioKt n^eTB ojien- 
TpBaecKia tokb, to mbi npeacTaBJiaeMB ceó i, hto HOJioaiiiTejbiiua 
aacTHBKiT flBHJKyrca bb npoBoaoKt no o^uoMy uanpaBJieHiio; h.tii 
ate 0TpHB,aTejibiiua—no upoTHBonoToaiHOMy; MOHteiB Sutb O3,ho- 
BpeMOHHO RBiiatyTca ii Tii h apy ria , TaKB aro móhcho roBopnTb o 
«RBOHHOMB TOK'ii».

9 to HBnateHie, bb kotopomb mu ycMaTpiiBaeMB eymHOCTb 
aaeKTpnaecKaro toku, npaBHTbHoe, CTponHoe; ho BCiojiy, r a t  npn- 
xoaHTca npeoaoatBaTb conpoTHBJieHie, oho npeBpamaeTca bb  ne- 
CTpofinoe renaoBoe HBnacenie; tukumb oópa3OMB pacKajninaioTca 
yronbHua hhth HaiuuxB 3JieKTpuueeKHXB JiaMnoaeKB h aBHiKymieca 
TUMB B3aaB H BHepe^B 3JieKTpOHH CTaHOBHTCH peHTpOMB IICnyCKa- 
n ia cb!itobuxb ii TeraoBUKB Jiyaeu.

*) Ergebnisse und Probleme der Elektronentheorie. Vortrag, gelialten am 
20 Dez. 1904 im Elektrotechnischen Verein zu Berlin von H. A. Lorentz, Pro- 
lessor an der Dniversitat Leiden.



Teopia 9JiemnpoHoei>. 39

Kor^a Jiyua pacnpocTpaaaiOTea bb óe3B03flyniH0MB npocTpaii- 
CTBt, t. e. bb  cboóojuiomb a e u p t,  to mli yate ne HMteMB jyiuia 
CB aaeKTpOHaMH, KOTOpbIXB IlliTB BB 9OHpt. B c.tEhb 3a tIsmb 
ayBB BCTptiaeTB Tt.uo, bb  kotopomb ohb npeaoMJiaeTca, KOTopoe 
OHB UarptBaeTB HJIH BB KOTOpOMB OUB BBI3bIBaeTB ItaKOe-HHÓyflB 
iHMHBecKoe BBJieHie; Torjja stotb .iyiiB oimtb yjiaBJuiBaeTCH g.neK- 
TpOHaMH. HoCHtHnie HaXO«aTCa BB CTeKat HpH3MB II JIHH3B, BB 
'lyBCTBHTeHBHOMB CJIOt EpOTOrpa ÎIHeCKOH raaCTHHItH; 3;E±CI, onn, 
KoneBHo, Meirfce noflBHHtiibi, t Lhb bb MeTaois, ho Bce-TaKH He 
COBCtMB HenOaBIIJKHbl. OlIH TO.IBKO JKJEJTB Hyia, HTOÓbl HpiHTH 
bb KoaeóaHifl, nocni! nero 0Ka3biBai0TB Baianie Ha pacnpocTpaHe- 
Hie CBtTa.

Bb  9Toh nacKopo HaOpocaiiHoa naprani! ecTB muopo Taitoro, 
bto oneHB CTapo. Hflea o MarrepianBHOH n p ap o a t aaeKTpHaecTBa, 
paBHO khkb i-i npej,CTaBJieHie o tomb, hto ^BHiKymeeca aaeKTpaie- 
ctbo oópasyeTB tokb, oóihii khkb Teopia aneuiponoBB, thkb h 
cTapHMB yneiiiiiMB oób aaeKTpiinecTBt; Teopia gaeKTpoHOBB tojbko 
iipepesupyeTB 9th ninoToobi aonymenieMB MaauxB Heii3M'bHaeMUXB 
u OTfltaeHHUKB spyrB  otb sp y ra  TtaepB, hhumh enoBaMii nony- 
ipeHieMB aTOMHaro CTpoeuia oneKTpiiaecTBa.

IIpiióaBflio eipe, hto mu pa3CMaTpHBaeMB 3.ieKTpH>iecKi& tokb, 
khkb HBHHteHie aneKTpouoBB, nona ohb hpohcxohhtb bb b Łcomoh 
Maiepin; MancBeoeBCKie toku nepeMtmeHia bb  cboóo^ iiomb ao a p t 
Mbl CBHTaeMB 3a HŚHTO COBepiHeHIIO auoe.

TaKB iiaKB Teopia oóbhchh6tb itonBeiipiero oneurpoiioBB bch- 
Iiifi KOHflyKTHBIIUH TOKB, TO p f l  UeH ’[p63BbIHaHH0 BażKHO OOCTOH- 
TeJIBCTBO, HTO KOHBeKTHBHUe TOKU OKa3bIBaiOTB MarHIITHHH fttfl- 
CTBia. E cjih Obi mojkho óuno R0Ka3aTB, hto aBnateHie sapaateHHaro 
T taa He coupoBOJK^aeTca TaKHMH atficTBiaMH, to Teopiio aaercrpo- 
uobb npHuiJiocB Oh  ueMeaneHHO OpociiTB. Orcio^a noHaraa bch 
BasKHocTb onbiTHbixB H3CJit,a,0BaHiH, KOTopua bb  n o ca t^ see  Bpesia 
Ounii npejuipmiHTbi no 9T0My noBOfly. Bu anaeTe, hto PonaH^B 
oónapyatHJiB MarHHraua jybHCTBia sapaateHHaro rk ia ,  naxoj,aiH;arocH 
bb  RBHJKeHin; bb  1878 rójty ohb HauienB, hto BpamaiomiHCH bb 
CBoen mockocth sapaatenHUH ahckb bb stomb OTHomeuiH 9kbh- 
BaaeuTeHB cucTeMt oóbiKiioBeHUHXB 9JieKTpiiHecKHXB tokobb. 3a 
9TIIMH nepBHMH OHHTaMH, CfltJiańHHMII BB .TaÓOpaTOpiU TeJIBM- 
roHBua, cataoBann ffpyrie, npennpHHHTue BMtcrfe cb ryTHHHco- 
hojib; bb hhxb Oblio nocTuruyTo óojibinee fltfloTBie. X oth noc.it
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9Toro eymecTBOBanie «poflan3,oBcitaro 9(JnJieitTa'> KaaaaocL BciM t 
aoKasauiiburb, T ia rt Be MeHie nicitoAbito f l i r t  TOMy n aaaa t KpeMbe 
bhobl B03Óy,nHat Bonpoct, Taitt K an t—npH noBTopeHin onbiTOBt 
PosaH^a—eaiy ue yaaaoct nonynn it nofloatHTejibHbixt pe3yatTa- 
TOBt. OTCio/i,a BOBBiiKt cn o p t, KOTopuH Tenept p a sp im e n t onent 
cBacTfliiBO 'pi a  Teopin aaeKTpoHOBt. B t  to ate Bpeaia Ileu flep t B t 
EaatTiiM opi, noBTopaa oiieith Poaanfla, neBCTpiTHat npenaTCTBin, 
na roto psia HaToarayaca KpeMbe. n o c n i  ototo oóa ({)H3HKa npo- 
SOJiataan n3caiaoBania cooóma; a ra a it  ohii nacTOflbKo pa3tacHHfln 
Bonpoct, bto Tenept eflBa-an MoateTt B03nnKHyTt Kanoe nnóyflb 
coaiHiuie OTHocHTeabuo npaBBflbHocTH 3aKflionenin, CfliaaHHbixt 
PoflanaoMt. /Ępyrie oiiutli—naoony ai-iuib onuTH Aflaaica B t 
KeMÓpn^ati (Mace.), 0flxeHBaflt3,a B t MockbI; h KapneHa B t ITa- 
pHHti—BO3,TBep3,HJIH 31'OTt peSyflbTaTt, Taitt HTO Ct 9T0H CTOpOHbl 
Teopin He y rp o a ta e rt nnitaKon onacHocra.

yate oópanjaat Bauie nniiManie na 0aH3ocTb Teopin aaeK- 
TpOUOBt Ct npeatHHMH B033piHiaMH. OcOÓeHHO OHa ÓflH3Ita K t 
Teopin flByxt atn/ptocTen, itOTopyio paspaóaitiB aat Beóept. f lifi-  
CTBHTeflbHO, cKaaty-nn n, hto sapaateHnoe Tiao oóaasaeTt H3ÓHTK0Mt 
noflOJKHTeabHon nan  OTpnpaTeflbuon oaeitTpnnecKon ikhakocth, nan ate 
II3ÓEITK0Mt 3fleKTp0H0Bt HSBiCTHarO pOfla, B t 9T0MB n i i t  ÓOflbUIOii 
pa3nnnw. Ho Bee-TaKH nauin Tenepeinnia B oaspinia snam T eatno 
OTannaiOTCa OTt n p ea tn n x t n  npn TOMt B t SByxt OTHOineniaxt. 
Po-nepBbixt, n u  npHHHMaeMt bo B cen t oóteM i oOipia n^en naKC- 
BeafleBCKon Teopin n , BO-BTopEixt, o CBonci’B ax t oaeitTpoHOBt, o 
n x t  s a p a l i ,  Macci, pa3H0CTH n citopoc™ mbi MoateMt BbicKasaTbca 
ropasflo onpesiaeH uie, n iM t npeatfle Moran BbicKasbiBaTbca o 
CBoncTBaxt nacTHiit 9aeKTpnnecKHxt atn^KOCTen.

no3BoabTe M ui ciianaaa p a s ta c n n i t  nepBtin nynitTt. 
OcHOBiibia n^en MaKCBeflfleBciton Teopin B ciM t n aa it xopomo

H3BicTiiŁi; Bbi hmii noabsyeTecb nso su a  B t fleHb. T enep t mbi 
yate ne aysiaeMt o B3aHM03,incTBin naofleKTpn3OBaHHbixt rfeat, o 
npoBoauHKi Tona hjih o MarnHTi, ne npeftCTaBJiaa ceó i B t to ate 
Bpeaia BOKpyrt H iixt n  Meatjy hhmii aaeitTpnnecitaro nan jiarnnT- 
Haro, Booóipe aaeKTpoMaruHTuaro nona. 3 a ,ic t mbi npe^CTaBaaeMt 
ceói oóa cocToaHia, kohmh onpe^iaaioTca TaKt na3. <oaeKTpn- 
necKaa» n  «MarniiTuaa» chjibi ii itOToptiMt cooTBiTCTByeTt BnoaHi 
onpeftifleHHoe Koannecrao aneprin. ^ a a ie  mbi HMieMt flOBoatno 
npoeTbia ypaBneHia, c t  noMonibio K onxt Moatno BbinncanTb noaei
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ojho ii3b  hhxb BbipaaiaeTB cbb3b sieatay tokomb h JiarmiTHOio 
cnaoro, spyroe— CBH3B Meatfly aaeKTpEnecKoio cnaoio ii E3MtneHieMB 
MarHHTHOH HHRyKĘiH. M ili IliiTB Ha3,OÓIIOCTII HpUBO^IlTB 9TE tJlOp- 
aiyabi; .nocTaToiHo nanoMHHTB, hto BooOipe o n i  npe;icTan.iaioTB 
pacupocTpaHeHie cocToamii eo CKopocTBio cBtTa. Kohchho, óbiBaioTB 
a  caynan cTapionapHaro cocToaHia, Korfla e  p ia n  ne mojkbtb 6htb o 
pacnpocTpaneHin; no ecan H3M'hHaeTca BeannEHa TOKa, npnxoaaTB 
bb 3,BHateHie Ha9aeKTpH3OBanHoe rk io  hjih MarmiTB, to B03HiinaeTB 
9.ieKTpoMarHHTHafl BoaHa, cb KOToporo E3ayHaeTca aHepria.

Ho aaeKTpoHHOH Teopin bb  genp-fe. oitpyataromeMB Kaatflbift 
aaoKTpoHBj cymecTByeTB noae, y^OBaeTBopaiomee oóujhmb yp-MB 
MaKCBeaaa; Bcanoe aocTynHoe E3cat3,OBaHiio noae npoHCXo,nHTB 
otb caoJKeHiji 6e3HEcaeHHaro MHoatecTBa iaKEXB 3aeMeHTapiibixB 
noaeft. Bto KacaeTca noaa OTjykiiBHaro aaeKTpona, to oho gaercrpo- 
CTHTiiHecKoe, ecan nac inana  bb noKot; npn ^BEjneHin ;ne nac inana  
npnóaBaaiOTca ein,e ii MarHHTHbia cejih . E can jęBEsneHie HenpepbiBao 
npoECxo«ETB no ojjHOMy nanpaBJieniro cb nocToanuoio CKopocTBio, 
to cocTonHie nacToaBKo CTapionapno, hto aaęmpoHB neceiB cb 
coóoio ueH3Ji-hnaeMoe nonę. Bo bc'1xb 3,pyrnxB cayaaaxB, caifl. 
npn bchkomb EBjrfeHeniH cnopocTH, no nanpaBJieniio e j e  no Bean- 
aiiirl, mh mrheMB fttao cb aynencnycKanieMB.

E can óbi bbi TpeóoBaan otb Mena MaieMaTHneenaro ns/iomt- 
Hia aaeKTpoHHOE Teopin. to npeftbi^ymee yinepiK^enie a  óbi floaateHB 
óbiaB oócTaBiiTB (popMyaaME, cayatain,EMH aaa onpefltaenia noaa 
ii Ha noTopbixB ocHOBauo Bce nocaknyiomee pasBHTie. Ho Bauieny 
oaniaaniio, naiiB a  ayaiaio, óy^eTB óoaie OTBtaaTb, ecan bm'Łcto 
Toro a bb ntcKoar,KEXB caonaxB cnaaty Kania npeflnoaoatenia 
naj;o cffhaaTB aa a  BbiBo^a 3thxb (popłiyaB. IlepBoe npeanoaoineHie 
coctohtb bb tomb, hto 9oiipB ne ToaBKo uanoauaeTB BCe npo- 
cipaHCTBo Meatfly aaeiiTpoHaain, ho uponEnaeiB e  ote nacniam i, 
kotopumb mbi npnnbicbiBaeMB utnoTopoe npoTaateuie: aaaie BiiyTpn 
aaercrpoHa cymecTByeTB oaeKTpoMarniiTHoe noae, noiopoe mh onpe- 
StaaeMB bmI ct-1 co bhI iiihi-im b . Brapoe ne aieute BaaiHoe npe«no- 
aoateHie yTBepiK^aeTB, hto bb to BpeMa, noraa gaemponbi hbii- 
atyTca, aenpB ne RBiiraeTca cb M tcia. B b  9toe cpejHi, noHeaHo, 
MoryTB nponcxo3;HTB pasiibisi ESMimema cocToania, ho Teaenia 
aenpa (iiaKB nanp. Teaeuie jreskocte) ue MoryiB npoiicxoaiiTB.

3 ia  rnnoTesa nonoioiparoca aenpa óbiaa cocTaBaena <l>peue- 
aeiiB, n  CHaaaaa riMtaa ipfea&io oCbechutb irhnoTopbia onTiinecnia
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aBaenia bb flBH»ym;Hxca T'haaxB. TenepL mu mojkcmb ee npnMrh- 
HIITb KB aaeKTpOMarmiTHHMB HBJieHiHMB. Ecan He T03BK0 sapa- 
aseHiiaa naaeTHHKa, kukb bb onuTaxB Poaanaa, ho n/haun koh- 
ReneaTopB npnBOflHTCH bo Bpameaie OKoao nonepennon och, to h 
H3B jpgaeKTpnKa hcxohhtb MamiiTHua aincTBia, o k b  3to noKa- 
3a.3B PeiiiTeHB. Ił3B ontiTOBB 9HxeHBaaB3,a beihchhhocb, hto bb 
npnóopis cb BścoMiiiHB aiaaeKTpnKOMB 9to aincTBie ne cootb^ t- 
cifiyeTB no.'iHOMy jpaaeKTpiiHecKOMy nepeMianeuiio; uajio npeAcraB- 
.tihtb ceó t, hto MaKCBeueBCKoe nepentm eH ie coctohtb H3B SByxB 
nacTen, H3B kohxb oaho CBH3aH0 cb MaTepiero, flpyroe ®e nwfceTB 
MtcTO bb  aenp-h; tohbko nepBafl nacTb, yBaeKaeuan ABHatymeroca 
MaTepiero, BUSUBaeTB MaTHHTHoe nonę.

OópaTHMCH Tenepb kb chjiś, flhncTByromefi ua aaeKTpoHB; 
3 jpcb mu ohhtb ctohmb na noHB-h MaKCBeaaeBCKon Tcopin. Cnaa 
Hp0H3B0RHTCH 9OIipoMB BB TOMB MtCTi, HaXOJ(HTCH 9HeKTpOHB, 
h npaMO onpeżyfejfleTCff cocToauieMB 9Toro aenpa; ona .mnib no- 
cpeflCTBeHiio 3aBiicHTB otb 9JieKTp0H0BB, BU3UBaiomnxB noae. 
Ecan aaeKTpoHB bb noKoi, to ncnuTUBaeMaa hmb cnaa noaynaeTCH, 
noMBoasaa Haupa^eHie bb aenpl; Ha 3apa^B gaeitTpoHa. Ecan ate 
aaeKTpoHB flBHHteTCH, to kb 9T0My npnóaBaaeTca HOBaa cnaa, 
KOTopaa nepueuflHKyaHpHa kb naocKocTH, npoxoaanj;eH upe3B 
uanpaBaeuui ^Bi-iatenia h aiaruHTuaro noaa; Beanainiy otoh cnau  
mu rioayHHMB, noMuoataa sapaftB uacTiiuKu Ha en cKopociB, Ha 
Hanpaateaie MamuTHaro noaa h Ha sinus yraa Meat^y bthmh bck- 
TopaMii. HanpaBaeHie cn au  onpe/yfcaaeTca t;ii;b : Booópa3HMB ceóń 
BpaipeHie aieubuiee 1 8 0 ° ,  KOTopoe nepeno^HTB HanpaBaeHie CKopocrn 
bb HanpaBaeHie noaa h otoh naocKocTH, h noaoatHMB nacu thkb, 
htoóu RBHJKeHie CTp-feaoKB coBepmaaocb no 9T0My HanpaBaeniio: 
abHCTByioman ua ohcktpohb cnaa uanpaBueHa otb pn^epóaaTa 
Ha3a;i,B i-ijiii Bnepe^B, CMOTpa no TOMy, uoaoatHTeabHun nan oTpn- 
HaTeabuun sapayb.

Booóipe bb  KaKOMB-HHÓyab n o a t ncnuTbiBaeMoe gaeurpoHOMB 
flijncTBie CKaa^uBaeTCH H3B oó£hxb CKa3aHuuxB nacTen, KOTopua 
pa3aiiHaioTca HaHMeaoBauiaMH «9aeKTpocTaTHuecKOH» n «9aeitTpo- 
MarHHTuon cnau» . CyMMupoBaHieiiB nepBuxB mu BunncaseMB 
noanoe ntncTBie noaa ua bc4 aaeKTpouu bb 3apaateuH0MB nan 
bb oaeKTpiiHecKH noaapnaoBaiiHOMB Tfcrh, t . e. bcB saeKTpocTaTH- 
HecKia cnau . B topoio nacTbio cnau  mu oóBacaaeMB aaeKTpofluua-



Teopin 9Ji.KmpoHO6i>. 43

JlHHeCKifl fliHCTBiH, paBHO KaKb BCt HBaeHifl HHflyKIUH Bb Bico- 
MbIXb T'IlJiaXb.

OcTaBaacb b4>phhmh ochobhbimb nojtoateHiaMb MaKCBeaaeB- 
ckoh Teopin, młi Bb to ate BpeMs, npHHHMaa rnnoTe3y oób gaeK- 
ipoHaxb, nse.Mb BHaBHTejbHO flajiBme. Cb oTinib CBH3ano 3aa- 
neHie, Koiopoe aenpb HMieib Bb hoboh Teopin. 9 to yate He 
TaKofl ftiajieKTpHKb, KaKb BCHitiii apyron,- tojibko cb Menbweio 
sianeKTpiiHecKoio iioctohhhoio, ho siaaeKTpiiKb coBepmeHHo ocoóaro 
posa, 9to coócTBeHHo e^HucTBeHHaa cpesa, KOTopyio mli ceób 
upeflCTaBJifleMb, iióo Bcb rfejra n i r t  npoHHKHyTH ii cJibftOBaTeabHO 
i-iMb nepejiaioTCH Bcb cibili. E cjih n p n u a ib , hto Meatsy SByjia 
AbflcTByromHMH sp y rb  na apyra HacTHpaMH nan  aiOMaain iscersa 
ocTaeTCH xoth Majioe pa3CToauie, to Moateiib yTBepatsaTb, hto 
óe3b ynacria 9onpa iiiiKaiiia chjiu ue abucTByioTb. 9 to othochtch 
lie TOJIbKO Kb OJieKTpHieCKHMb II MarHIITHblMb B3aHMO3,bHCTBiHMb, 
HO TaKfKe Kb MOaeKyJIHpHbIMb CIMaMb H XHMHHeCKHMb atllCTBiflMb, 
Kb aaBseHiro, Koiopoe młi iipoii3BOSHMb Ha KaKon-nnóysb npesneTb, 
n Kb cHiib, cb kotopoio yKopanimaeTca pacTimyTaii BepeBKa. H/ro 
ate KacaeTcii cneiiiaabHuxb cBoncTBb BicoM uxb aigaeitTpiiKOBb, 
oTJiiiHaiomiixb n x b  OTb aenpa, to mu n xb  oobacnaeMb sonyiąe- 
uieMb, hto HaeTHĘbi co^epiKaTb 9JieKTpoHH, KOTopue npiyponeuu 
Kb noJioiKeHiflMb paBHOBiicia n n o ry ib  óuth BbiBesenu H3b hhxt» 
9.ieKTpnHecKiiMH cnaaMn; ecan TaKoe nepeMiipeHie HM ieib m^ cto, 
TO MU POBOpHMb, HTO T'b.IO OJieKTpiIHeCKII n0JIHpH30BaH0; H Bb 
9toii nojiapn3aĘiii coctoutb mieniło Ta uacTb cBiisanuaro cb Maie- 
pieio ftiojieKTpiiHecKaro nepeM-femenia, o KOTopoii óuaa pJiHb Bbiuie.

41 eipe Sysy hmśtb caynaił Ha npnM bpaxb noKanaib ipfcae- 
cooópasHocTb u  HJOflOTBopHOCTb rnnoTe3u aaeKTpouoBb. Tenepb ate 
CKaaty toubko, hto oua Tbcuo npHMUKaeTb Kb MoaeKyaapHUMb 
TeOpiHMb (J)H3IIKH II Kb aTOMHOH Teopin, OCOSeHHO Kb Teopin 
ioHOBb, csiuaBiueii ctojib MHoro san oóbacneHia aBaeuin 9.iieKTpo- 
.Tii3a, n Kb Teopin rasiouoBb, nosBoaaiomen HaMb óoafee hjiii Menie 
noHHTb 3arasoHiibiii aiiaeHia paspasa.

KoHenao, Bb Haiuiixb HoiibiTKaxb pasrasaTb Mexann3Mb 
HB/ieHin, mu c s ia a an  eipe anw b caMue nepBue w ara; ecan xo- 
TiiMb htth saabw e, to soaatiibi ocTeperaTbca, htoóu ue sanyTaTbca 
Bb TeopeTHHecKiixb yM03pbHiaxb. Eipe uaso npnsnaTb, hto bo 
Miioraxb caynaaxb Moatentb caiflOBaTb iihumii n y ia jm  cb TiMb ate 
hjiii /piąte cb OóabwiiMb ycntxoM b. Tukobu nanp. TepMOSĘHaMii-
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aecKia cooópaaseHia; oco6ennaa npesecTB aaKaioaaeTca 3aiCB bb 
TOMB, HTO, He 3aÓ0TaCB O CKpbITOMB MexaHH3Mi HBJieuia, Mbl MO- 
Htearb neMHornMH ypaBHeHiHMH oóhhtb oGuinpHyio oóaacTB aBJiemu.

2. M m m m i r n i n  u  9 J i e K m p m e m n  o r ip e d r b j i e u i s i  v  u  e / m .  Mbi pa3- 
cmotphmb TenepB sjieKTpoHBi, cboóokho HBHJKymieca bb s e n p i ,  a 
TaKJse 3JieKTpoHBi, 3aKjnoiieHHBi6 bb BicoMbixB TiJiaxB; kb nocnia- 
HHMB OTHOCHTCa II T i 3apH5KeHHBIH HaCTUHKH, KOTOpblH Ha3bIBa- 
IOTCH iOHaMH.

Cb  CBOÓÔ IIblMH aaeKTpOHailH MH IIMieMB ai.UO BB KaTOaHbIXB, 
3aKaToaiiHXB h 6eKKepeaeBCKHXB jiyaaxB. HepBbie, KOHeaHo, bc'Łmb 
ii3BicTHH. 3aKaToaHbie Jiyan otkpbitbi roHBauiTeiiHOMB; npn H3BicT- 
hhxb  ycjioBiflXB iix b  naójiioaaioTB bb pa3paaHoii TpyóKi cb npo- 
abipaBHeHHMMB KaTOflOMB; OHH B03HHItai0TB Ha 3aaHefl CTOpOHi 
KaToaa, oópameHHoii kb aHoay, ii BbixoaaTB H3B awpB; ohh, 
noBiiaiiMosiy, B03HHKai0TB y anoaa u  npoxoaaTB apesB awpbi 
KaToaa. lI to KacaeTca, uaKOHGHB, yaiiBiiTe.iBHbixB 6eKKepeneBCBHXB 
ayaefi, to OTKpbiTie hxb noaocniao kkkb pa3B BO-npeMa ana a.neK- 
TpoHHoii Teopin; ohh nocayatMH npoóiibiMB iiaMueMB aaa Teopin 
u  hmb Mbi oóasaiibi BaatHifliuHMH saKJiroaeHiaMii o n p u p o ai 9.neK- 
tpohobb. 41 6yay roBopiiTB o nyaaxB paaia, bb itoTopbixB naao 
pa3anaaTB Tpii copTa: a - ,  j3- h y-Jiynen; ii3b  hhxb a-Jiyan oó-na- 
aaiOTB HaHMeHBiiieH), a y-ayaH Haiióo.HBUieio npoHHKaiomeio cno- 
COÓHOCTBIO.

II3B pa3aHHHbixB HBjeHin óbiao BbiBeaeHo saKJHoaeHie, hto 
B ci ynoMHHyTbie ayan, 3a uciaioaeHieMB pa3Bi oaunxB y-ayaefi, 
coctohtb H3B mcktpohobb, HeTaipHXB bb HanpaBaeHiii Jiyaen;

npn y a a p i 9th aaeKTponbi BbiSbiBaioTB 
(})OTorpa())iPiecKia a'kficTBia ii (Jjnyopec- 
penniio. T ino , BCTpiaaeMoe 3thmii 
ayiaMH, sapaasaeTca oaHHMB aaeKTpii- 
aecTBOMB, a Tiao, iicnyciiaiomee iix b , 
ocTaeTca cb npoTHBOno.no/KHbiMB 3apa- 
aoMB. /Ęia mohxb p iiie ii BaatHH T i 
HSMiHema, KOTopua gjieKTpnaecKoe iijih 
MarHHTHoe nonę npoii3BoaHTB Ha na- 
npaBaenie ayaeii. CHaaaaa npeacTaBHMB 
ceó i oaiiHB aaeKTpoHB, asnatym inca bb

oanopoaHOMB 9JieKTpnaecK0MB no jii, cmioBbia aiinin Koero nepneH- 
aiiRynapiibi kb HaaaflBHOMy nanpaB.Teniio aBiiaienia, nanpHMipB

npoTHBOno.no/KHbiMB
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HanpaBaeHti BnpaBO. Ecati bb to'ik!i O ($ n r . 1) noaoiKHTeabnbin 
BJieKTpOHB ^BH/KOTCa BBepSB co CKOpOCTBIO V, TO—IIO^B ftiiHCTBieMB 
nocTOHHHOH uaupaBnenHon BnpaBO ciuli— ohb onnciiBaeTB napa- 
óoay O A. HanpoTiiBB Toro, noayanaacb óli KpnBaa OB oópaTHoii 
KpnBH3Hbi, ecaii óli aacTiiaKa óbua 3apaaieHa OTpnpaTeabHO. E cjii 
e 3apaaB, m jiacca gaeKipona u  f  HanpaiKeHie nona, to nocToan- 
Hoe ycKopeHie aaeKTpoHa paBaaeTca ef/m n pafliycB kphbh3hłi JR 
TpaeKTopiu bb O onpeataaeTca yp-MB

—  =  - ^ ‘ (1)
R? m ’ • '

TaKIIMB OÓpa3OMB II3B HaÓJUO^eHifl, KOTOpHa n03B0Jiai0TB H3MrIi- 
pHTB R  u /, moikho onpeatnHTb 3ua'ieHie

(2)

$i,r. 2.

Bb  aiarHHTHOMB norii HanpaBieHie aynen Tanate H3M'hHaeTca: 
ecjm ayaB nepnen^HKyaapeHB kb iiojiio, to 3yficb OTKaonaeTca bb 
iuockoctb aepneH^HKyaapHyio kb chsoblimb nHHiajiB. HycTb nonę 
aanpaBneno nepneH,nHKyaapHO kb iuoc-
kocth aepieata, m ienno cnepe^n ua3a»B;
Tor«a- aacTiiaKa, nepBonanaJibHo HanpaB- 
aennaa BBepxB, Oy^eTB omicbiBaTb otkjio- 
HeHHbiH BnpaBO nyTb OB ($ n r . 2), ecan 
ona noaoiKHTeabnaa, n nyTb OTiuoneHHbin 
bjtŁbo, ecjin OHa OTpnpaTeJibHaa. TaKB 
KaKB cnaa iscio^y nepneH^HKyaapna kb 
nanpaBaeniio sBiiaienia, to ckopoctb v 
ocTaeTca nocToannoio; BcatflCTBie 9Toro n 
BeJinanna cnabi ne nsM^Haeica (TaHreH-
pionaabnaro ycKopeHia h^ tb), tbkb ’ito onncHBaeTca KpyrB; 
ara cnaa =  r p t  H  nanpaateHie n aru irn iaro  nona; caipoBa- 
Tejibno pan onpe^iuenia papiyca R  9Toro Kpyra, HMteMB yp-ie

w2 &vH
R m '

npn nonoiĘii KOToparo, lU M ipaa Br n  R, mojkho BbiracanTb

m v (4)



46 I . JLopenu^.

Orcrofla caissyeTB, bto (no Kpannen M tp i, ecan tojibko hIstb 
coMHfenin bb  HanpaBJieHin zunuKenia) hsb HanpaBaeHia, bb  koto- 
poMB nponcxoRHTB aaeKTpnaecKoe nan  MamnTHoe OTitaoHeHie, 
mo®ho saitaioanTB o BHaK-fe 3apa,a,a gaeKTpoHa. HSjrfepuBB
oóa oTKaoHemn «aa osnoro n  Toro ate ayaa, MoatHo onpeflfcaiiTB 
citopocTB v n  yataBHBin 3apaaB s/m.

3. //ffAewie 3eejmm. Er.iBaiorB cayaan, bb kotopbixb ji,0CTa- 
to'jho HaóaioaeHia o^noro JiarHHTuaro OTKaoHeHia aaa onpeataeHia 
s/m. nepBoe H3B iio3;oóhbixb JiBaenin, bb kotopomb mbi, kohcbuo, 
HMieMB zybao He cb cboóo,hhbimh aaeKTponaMH, coctohtb bb H3Mt- 
Henin, ncnBiTBiBaeMOMB nepio^oMB KoaeóaHia ayaeii, itoraa ncny- 
CKaromin hxb ra3ooópa3HBiH hctohuhkb cBfera naxo,aiiTca bb 
MaraHTHOMB n o a t. Upocrfeiłinee npeRCTaBaenie o ayaeucnycKaHiH 
COCTOHTB BB TOMB, BTO BB KaatflOH HaCTHipfc CBljTHIHarO Ta3a HaXO- 
3.HTCH OftHHB HOflBHJKHOH 3aeKTpOHB, KOTOpBlft, ÓyflyHH HepeMtHjeHB 
ua r H3B noaoateHia paBHOBiscia, HcnBiTBiBaeTB cnay nponop- 
ĘiouaaBHyro 9TOMy nepeiitmeHiio i-i CTpeMamyioca ero B03BpaTHTB 
bb noaoateHie paBHOBicia. H oaaraa 9Ty cnay

F  —  kr,

r ^ t  k nocToanHoe, mbi MoateMB nepioflB KoaeÓauiu gaeitipona 
npeacTaBHTB TaitB:

OTKyaa noBTopaeMocTB, t. e. aiicao itoaeóaHiii bb 2tc ceKyiiaB

aemioio kb peHipy

Tanyio ate noBTopaeMocrB hmIsiotb ayan, 
KOTopBie HcnycKaeTB aacrap a  Bcat^cTBie 
H3MrhueHia CBoen ckopocth.

Pa3CMOTpiiMB TenepB KpyroBoe Koae- 
óaaie, coBepiuaeMoe bb naocKocTH nepneH^n- 
KyaapHofi kb MarHHTHOMy noaio, HanpaateHie 
Koero H. P hjiomb cb ciiaoro F  =  kr, HanpaB- 

C Kpyra (<jnir. 3), aa oaeKTponB RŚHCTByeTB



Teopin MemnpoHoet). Fi

eme c raa  F “ — zvH, oóyc.TOBJiHBaeMaa ManiHTHbiMB noaeMn; iaKn 
KaKB v — 2r.rlT— nr, to

F  =  wHr.

9 ra  cinia uanpaBJiena no pajpycy; CMOTpa no HanpaBJieHno odpa­
le n ia ,  no nanpaB.Teniio MarniiTiiaro nona n no SHany e OHa hjih 
oflHHaKOBO uanpaBJieHa en F  n.ui npnsio npoTHBonojiontHa en; ara 
HOBaa ćmią bb '̂ŁHCTBHTeJiBUOCTH onem. liana bt> cpaBHeHin en 
CH.TOIO F; MOJKHO CKa3aTB, HTO OHa BbI3bIBaeTB JIIUIIB HeOoaBUIOe 
HBarkHeHie bb  iioctohhhoh li, iim6HH0 nsM tH aera ee na 8/c =  enH, 
BcataciBie nero noBTopaeMOCTB (5) naMimaeTca ua

2 n m  2 m

npH H6MB BHaKB 3T0T0 BupanteHia Montera óbitb totb iijih apyrofi: 
ecjin npn o«homb HanpaBaeHin odpameHia nposoJUKHTejiBHocTB 
KanaHiH yBejinniiBaeTca. to npn npoTHBono.TontHOMB oópameHin 
oho yjieHBuiaeTcn.

flaJiśe oópaTiiam BHiiaiaHie na to, tto MarHHTUoe nonę He 
atiiCTByera na oaeitTpoHB, aBEraiominca b^ojib cmoboh ra m ii; 
TaitHMn oópa3OMB, ec ra  9.ieKTpoHn KaaaeTca napa.TJie.TBHO chjio- 
bbimb raHiaMB (t. e. no npHMofi nepnenflHKyjiapHOH kb hjiookocth 
Hauiero aepTeata), to noiie BOBce He H3MtHaera ero npoaonatii- 
TesBH0CTH nanaHia. Tann Kann BCHKoe itonedanie Montera óbitb 
pasjionteHO Ha laitoe npaMoiHHefiHoe Konedame h Ha RBa npoTHBO- 
hojiojkhhxb KpyroBbixn bb  iuiockocth aepieata, to 3aK.TioiaeMB, 
hto noan BniflHieMB MarnHTuaro nona BMicTO o/tnoro Koaedania 
noBTopaeMocra n hbjihiotch Tpn itonedama en noBTopaeMOCTHMii 
n, n +  8m h n — on; npn eneitTpaJi&HOMB pa3Jioateuiii CBtTa bmIicto 
oahoh jmiiin mh noJiyaaeMB Tpoirayio hjih Taitn uas. /rpunneTB 
HHHiii. 3 to HMeuHo n nadjuo^ann 3eeMaun. C a tay e ra  aaMtTHTB, 
hto yKa3aum>in cayaan npoerfcfimifi; na me npnsosHTea iiadjno^aTB 
Óoaie cjiontHbia aBaenia.

E cjiii HMieMB fltiro en TpnnjieTOMn, to H3M'fcpeHie pa3CToaHiii 
ero cocTaBaaiomHxn m e ra  n ann  3HaneHie on; eonu eme H3BtcTH0 
H, to no 0opM yat (6) mojkho dyj,era bbihhcjihtb n  s/m. TaKHMB 
oópasoMB 3eeMann onpefl^aMB sto OTHomeHie; KpoMt toto H3B 
nOROÓHBIXB HaÓ.nO^eHiu MOJKHO SaKJIIOHHTB, KaKHMB 3apaaOMB—
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HOJIOJKHTeJIBHblMB IIJ1H OTpHpaTBJIBHblMB—OÓJtaflaeTB nOflBHHCHOH 
9jeKTpOHB, KOTOpMH CBOHMH KOJieÓauiaMH BU3blBaeTB JIJ’HB CBiia.

4. U p a i u e n i e  n M c n o c m u  iw j i f i p t i 3 a n i u .  KaKB yate 6bi.ho CKa3ano, 
młi iipe«CTaBJiaeMB ceó i gjteKTpoubi bb H aeruni BicoMaro Ti.ia, 
KOToptie upiiKOHflTB bb coitoJieóaHiH, khkb eKopo Ha Tino na^aiOTB 
jynH cBf/ra. T y rb  npHHHHy aioro HBJieaia HyatHo hckhtb bb  ne- 
peMtHHofl ofleKTpHaecKofl cm ii, KOTopaa oópasyeTB JiynB CBira. 
Bb  itaKofi M ip i 9to coKoaeÓaaie HMieTB Miero ii KaKoe BJiiauie 
oho oKaśbiBaeTB na CBiTOBoe aBHJKeuie, hmchho Ha ckopoctb pac- 
npocTpaneuia cBiTa, aro saBHCHTB otb BOJmaiinti cmibi, erpeaia- 
m eaca B03BparaTB aaeBTpoubi bb hxb noJioateHia paBHOBicia. 
IIpescTaBHMB ceói, hto TiJio Hasoflaica bb MaranTuoMB n o a i ii 
npoHH3BiBaeTca no nanpaBJieHiio ciihobbisb .iHiiiil CBiTOMB, noaa- 
pn30BaHHtiMB no Kpyry BnpaBO hjih BniBo, t. e. ayaaMH, bb 
KOTopHKB npoHexoji,aTB KpyroBtia KOJteSaaia bb  naocKOCTaxB nep- 
neH«HKyjiapuLixB kb ayaaMB. Tor^a aincTByiomaa ua coKOJie6.uo- 
m iiiea oaeKTpoiiB h uanpaBJieHHaa kb neHTpy ero icpyroBoro n y ra  
CMa H3MiuaeTca MarnuTHbiMB hojjbmb—yMeHBiuaeTca iu h  yBejiii- 
HHBaeTca, CMOTpa no uanpaBJioHiio ero ^BHateuia (raKB ate, khkb 
h bb c jiynai 3eeMaHOBCKaro aBJieHia). Orcio^a B03HHKaeTB uepa- 
BeHCTBo bb  CKopocTaxB npaBaro n  jiiBaro Jiyneił, KoTopoe—no 
HSBiCTUbiMB 3aKouaMB ohthkh—BbipaataeTca TiMB, HTO HanpaB- 
jieHie K0Jie6aniu upaMOJinnenno nojiapH3OBaHHaro syna Bpamaeica, 
noKa ohb npoxoAHTB npesB Tino. 9 to hhbho H3Bieruoe aBJieHie 
oóyeHOBJiHBaeTca bb cymHoera toio ate npiiHnuoio, khkb h 3eejia- 
noBCKin 9(JnJ)eKTB; noHHTHO, hto hmb Moatno Bocnojib3OBaTBca ę ih  
onpejriaenia e / m .  CnpTceMa błihhcjihjib BeniiHiiHy aroro OTuoinenia 
h3b  BpameHia rniocKoern nojrapnsaipn bb  HiKOToptixB TiJiaxB.

5. 3apndT>  e. ^o  chxb nopB piHB ótnia jihhib o6b  omouieHin 
e/m. Hto ate KacaeTca s—sap a ła  OTftiJtBHon H aeranti, to /Jat. J^at. 
T omcoub onpejyfyiHJiB ero «aa raaiona BecBMa opnrnHajiBHtiMB 
enocoóoMB. E cjih bb  iouHsnpoBanuoMB ra 3 i  HM ieica Bosanon 
napB, to npn aftiaóaTuoMB pacinapeHin Bbi3HBaeTca oxjiaat,a,eHie ii 
o6pa3yeTca ryManm, ripu neMB ionti cayataTB pem p an n  oeiflaHia. 
UpiiHHMaTOTB, hto OBOJio Kaat^aro OTfliJiBHaro iona oópa3yeTca 
KaneJibKa bo^u ; BejiHHHHy otoh KanejBKH Moatno onpeftiJiHTb hbb 
ckopocth nafteuia Tymana; jjih ototo Ha.no BocnoJiB3OBaTBca oflunMB 
pe3yjiBTHT0MB TeopeTHnecitaro H3CJiisoBaHia CTOitca, hto MaaeuBKin 
niapiiKB na^aeTB bb B03nyxi cb noeroaHHoio ckopoctbio, KOTopaa



ii;3B'fecTHi.iaib oOpa30Mb 3aBncnTb otb ero B-hca h pafliyca, a rasace 
o ib  ko3({)$im ienia Tpeaia B03«yxa. Ecan onpeflt.niTb eiąe B tcb  
ociBiuaro napa, to njaocTbiMb jyfeaeuieMb mli naxo£HMb nneao 
BORaubiiT. uaneaeKb, a cat^oBaTeabHO n nne.no ionoBb. H ajo  eme 
3iiaTb noanun sapa^b ocfeBinaro napa, otoCm onpeyfeJiHTb n o ap a jb  
KażK^aro oTjyhabaaro iona.

HanoMHio, bto aaa 3aeKTpoaHTiineeKHXb ionoBb oraoinenie 
s/m mojkho BbinncJinTb H3T. sap a ła  iona, onpe^-baaeMaro no oaen- 
TpoxnainnecKOMy OKBHBaaeHTy, n  H3b ero Macew, onpeataaeM on 
KHHeTnnecKoio Teopieio rasoBb.

6. Pe3yjwmamw. Tenepb nepenftCMb Kb raaBirfenniHMb pe3yab- 
TaiaMb, KOTopwe ówan noaynenw, n Kb ocuoBanHWMb na Hnxb 
3aKaroneHiaMb n  rnnoTesaMb.

HŚKOTopwa H3T> 3naneHin s/w  npnBeflenw Bb Taóa. I ,  H3b 
KOTOpOH BHtfHO, KOrfla Mbl HMŚeMb fl£jIO Cb nOHOHiHTPabHHMH 
ioHaam n Kor^a cb OTpnnaTeabHWME. Bna-bpenia cfltaanw Bb 
encTeMi C. G. S . n 9aeKTpoMarHHTHbixb e«nnnpaxb.
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TeabHHXb, n  bto aaa  nepBbixb H3b Hnxb sto snaneme Koaeóaeica
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bt> robojibho Ti.cHbixB npefl-feaasB. 9 to hpiiborhtb kb npeflnono- 
źKeHiro, bto bo bc!sxb H3CJil;flOBaHHbixB cJiyaaaxB oipapaTeabilI.ie 
aaeKTpoHH rauiB  Maso paaairiaioTcn Jieatfly coóoio no oTHOuieniro 

jiaccw n sapafla.
Maccy ioua BOflOpofla jiożkho npHÓrasHTejiBiio oipfciniTb bb 

10'24 g r . ; nocjii Toro ero 3apaflB

s =  10-20.

3ajrfciiaTe.ibiio, kto onuTbi ToJicoua flara RJia sapafla raaioHa aiicao 
oaeHb OrasKoe ki. 9T0Jiy.

Il3BtCTH0, ’ITO BI. 9JieKTpOJIHTaXB BCli OflUOBaJieUTHbie iOHbl— 
nojioiKHTeabHbie n ra  0TpHU,aTeJiBUbie—hjiIiiotb oflnnaKie sapaflbi, a 
flByx- n TpexBaaeHTHbie ioHbi hjtŁiotb RBOHHBie, TpoHHue... sapaflbi 
cpaBHHTeflBHO cb oflHOBajieHTHBiMH. 9 th BaKOHbi flaBHO yate npn- 
s e ra  kb yOrhatfleniio, kto 3apaflB ofluoBajieurnaro ioHa eciB o.ne- 
jieHTapHoe isoraiecTBO oJieKTpiriecTBa n r a  «btomb» BJieKTpnaecTBa, 
3apaflH JioryTB óhtb itpaTHbiMii btoto iioraaecTBa, uo ue j io ij ib  
ÓBiTb nacTHim ero. Cb  bthmb Bsr.iaflOJiB bhojihI. corjiacyioTca 
pesyjibTaTbi ToMCOua, ii TaKHMB oópa3OMB npnxoflBMB kb rnnoTest: 
bb npnpoflt cymecTByeTB onpefliyieiiHoe aaeKTpnaecKoe ojieMemap- 
noe KoranecTBo; He tojjbko ofluoiiajieHTHbie ioHBi, no ii h3cji feflo- 
BaHUBie ra3ioHbi, a TaKate oTpniiaTeJiBHbie sjieKTpouBi uecyn . ua 
cefrfe 9th 9JieMeHTapHbiH KoamecTBa, uaKB sapaflbi. Hto KacaeTca 
flo pacnpocTpaHema stoh rnnoTe3bi Ha oTpnnaTeJiBHbie .ueKipoHbi, 
to cjrfeflyeTB 3ajrfeTHTB, HTonpajioe H3jri>peHie hxb aapaflOBB flo ciixb 
nopB He yflaBaiocB. Ho, caHTaa3dieKTpoHB3anpocTl.HineeMaTepin.iB- 
noe 0Ópa30BaHie, KaKoe toibko cymecTByeTB, ecTecTBenao npnnHcaTB 
ejiy HaHJieHBUiifl H3B bo3mojkhbixb 3apaflOBB. KBTOMy ate onpeflfcae- 
Hie s j»  h H3jrfepeHie e óuao cfliaano flia 3apaateHHbixB nacTHiiB, 
Haxoflainnxca bb  oKpyataiomejiB ra3l., Korfla oTpHiiaTCJiBHO 3apa- 
ateHHaa n,HHK0Baa naacTHHita ocBim aaacb yiBTpa(})ioaeTOBbiJiH 
aynajin; tojibko bb  orhhxb oubiTaxB ra3B óbijb óojrfce paspliateuB, 
niMB bb flpyrnxB. E c ra  flaBaeme oneHB hesko, to B03HHttai0TB 
HacToaipie KaioflHBie aynn, hto noflTBepatflaeTca 3HaHeniejiB e/m, 
onpefltaeHHOMB r m  9thxb aynen h npHBefleunoMB bb nauieu 
Taórahk1>. I lp n  óoalie bucokojib flaBaeuin HjrbeiiB fltao cb ra3- 
ioHaMH; ec ra  ohh B03UHKai0TB BcatflCTBie Toro, hto OTpHiiaTe.ibiibie 
aaeKTpoHbi nepBOuaHa;iBHbixB KaTORHBixB Jiyneił HacażKHBaiOTB na
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ceóa naeTHĘbi B03ayxa, to .lapa^Li ra3ionoBB kojiżkiibi paBiiaTBca 
sapa^aMB gaettipoHOBt, KOTopne c.iynt;m> io n , nenipaMn.

BiipoHeiri, u  o n ra iecitia  aBaenia roBopaTBsa to, kto aapasB 
oaeKTpoiia toto ace nopa^Ka, Kam, h sapa/yb aaeKTpoJiHTHaecKaro ioHa.

EflBaail CTOHTB rOBOpHTb, KTO pa3T> MBI HpHHaJIH CymeCTBO- 
BaHie onpeataeaaaro  oaciiem apnaro KomaecTBa ojeKTpaaecTBa, 
to h 3apaflH nojioatHTeaŁHbi^T, gnemponoBB iijih ionoBB, BupaateH- 
HBie BB 3THXB Hie eCTeCTBCHHBIXB e^HHHIiaXB, MOryTB HM&TB 3Ha- 
aeaia  1, 2 ,...

7. Macca, ojieKmpoHa. H sb  npiiBe,i,eiiiiaro cjyfciaeMB Tenepb 
BaatHua saiunoHeiiia OTuocHTe.ibiio aiaccBj ojiempoHOBB n ioHOBB. 
EyaeMB hmśtl bb  BĘgy toubko Tb cnyaaH, Korąa Bob aJiempoHŁi 
11 ioHBi HarhiOTB oflHHaKie 3apaaBi s; Toraa Macca m oóparao npo- 
noppioHajiBHa 3Ha’ieiiiio s/m. CjrtiioBa.TeaLiio Macca OTpnpareJibHaro 
oaeKTpoaa cociaBJiaeTB Jiiiiub Maayio aacTL aTOMa no^opo^a; ecun 
npHMeMB jyia e/?re 3aaaenie, iiaHfleHnoe Chmohomb, to oho cociaB- 
aaeTB JiHiub 1/2000 aa ctb; a Macca nojioatHTejiBHaro OJieKipona, iiheb 
o tomb mojkho cyRHTB no saKaTO^HbiMB. ayaaMB lian  no a-ayaaaiB 
paflia, Toro ate nopaRita, khkb siaccu xminaecKHXB aTOMOBB. 
TaKHMB oOpa30MB, HOBHftHMOMy, 9II6KTpOHBI B03HHItai0TB H3B pac- 
naflema aTOMa Ha ;iBb sapaateHHHa aacTHHKH—na OTpnpaTeabHyio 
CB HHHT05KH0K) HaCTbIO ea MaCCBI H lia nO.IOatHTeJIHiyiO CB OCTaT- 
KOMB MaCCH, t. e. 110'ITH CO BCeiO Maccoio aTOMa.

B b  Taóa. I  uaxoaaTca iibKOTopŁia yKa3ania othochtcjilho 
CKOpOCTH CBOÓOSHUXB OSeKTpOHOBB, npH HeMB 3a e^IIHUpy npHHHTa 
CKopocTL cBiiTa. Tor^a KaKB noaoiKHTeiBHbie sjicktpohbi 3Haan- 
TeabHO OTCTaiOTB, y OTpHĘaTeiBHHKB 9JieKTp0H0BB BCTptaaiOTCa 
oaeHB ConBuiia CKopocTH. 1>b  otomb oTHOineHin 3aMbaaTeabHBi Jiyra 
pajj,ia. Cojib pa^ia BBiópacuiiaeTB o^HOBpeMeuHO OTpnpaTeaBHBia 
aacTHHKH cb oaenB 6oabnioio cKopocTLio ii noao-
iKHTeaBHBia—cb ropa3flo MeHBinero. MarHHTHoe 
nojie pa33,ljaaeTB ayan, itaitB sto cxeMaTH'iecun 
npeacTaBJieHo na (j®r. 4, bb  kotopomb noae oiihtb 
aanpaBaeHo nepneHflHKyaapHO kb naocKocTH aep- 
Teaia: a- h 3-ayaa otejioihiiotch nonę,mb iib pasHHa 
CTopoHbi, a y-aynH He otkiiohhiotch.

M h  y « e  BHfl-ban, 'ito Booóme na ajieKTpoHB ^biicTByeTB cnaa, 
KaKB CKOPO OHB HaKojiirca bb aseKTpoMaraHTHOMB noab; ho cy- 
lĘecTByeTB.eiąe coOcTBennoe nojie gaempona 11 n o m iy  BOSHHKaera
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BonpocB: oOycjioBJiHBaeTB-JiH oho TaK«e KaRyio-imOyab cnay? 
BtuiHCJieHie noKaauBaeTB, eto Tanaa cmia pa3BHBaeTcn, ecjin 
tojilko ojteKTpoHB coBepniaeTB .'uinatenie imoe, e± mb paBHOMtpHoe 
npHMOJIIIHOHHOe.

E cjih liaeoBeMB q t TaHreHiiiouaabHoe u  q 2— nopMajibiioe ycKO- 
peHie, to aenpB jyhHCTByeTB Ha aneKTpoHB cb ^ByMii eiLiaMii. 
KOTOpblH npOTHBOHOJIO/KHbl 9THMB yCKOpCHUIMB H HMB HpOBOp- 
ĘioHaJibHH; o«Hy H3B hhxb o0o3HaEHMB # ,{ „  apyryro — m .2q 2 . 

Sri/hcb m, u  m 2 irhKOTOpLie K09i{)(j)HpieHTH, saBnenmie otb Bean- 
ehhli, 3apfiji;a u  citopocTii ajieKTpona. Ecjm gaeiwpoHy, Maeca 
iioero (bb oOlikuobcehomb cmhcjtŁ 3Toro cnoBa) m 0, xothmb cooO- 
miiTb onpeataenHoe HBHiKeHie, to mh sojiikuh, kćikb ii bt> cjiynat 
oOblKHOBCHHOH MaTepiaibHOH TOEKH, npMOJKHTb KB HeMy CHJIbl 
?nog'1 ii m oq 2 ; KpoMii toto iia^o npeoaoaŚTb tojilko-eto ynoMimy- 
thh c m h ; HTaKB no HanpaBJieHiio aBHJKeuin aoiatiia 3,tiiCTBOBaTb 
CHia ( w - o a nepneHaHByaapHO kt> n y ra  aBHJKenin— cnjia 
(m0 ^ i } q i . H hlimii caoBaMii, no oTHouieHiio kb TaHreHpiouaabnoMy 
ycKopeHiio 9.ickt])ohb khkb Oh  iimIictb Maccy a nu
OTHOineniio kb HopMajibHOMy yciwpeniio—Maccy m 0 - [ - m 2 . M li 
Oy^eiiB Ha3HBaTB m 0 u c m u m o w  Maceoio, a jw, h m 2 K a o /c y iw tM tic .i  

hjih d J ie K m p o M a m u m m iM u  MaccaMH, naKOHepB m 0 -J- ł», n  m 0 4- w 2 
a c fir fie K m u e w b iM u  MaccaMH; moikho Oh io  Oli m t Ha3HBaTB n p o d o M M W i, 

a «Zj n o n e p e w o w  ojieKTpoMarnnTnoio Maceoio. E cjiii /yfcjio n^eTB oOb 
ycitopeHiii bb nanpaBJieuiH HBiuKeiiia, to Jierno eipe imane y0+>- 
anTbcn bb  npaB t roBopnib oOb  oJieKTpoMarnnTnon M acek E cjiii 
xotiimb aneKTpony cooOmnib onpeakiennyio citopoCTb, to ua;v> 
eosflaTb u  cooTBkrcTByiomee otoh ckopocth nojie; no TaKB itaKE. 
noJie coftepiKHTB onepriio, to sjih stoto TpeOyeTca 3aTpai’HTb paOoiy. 
KaiiB Oy^To Maeca 9JieKTpona irhciiOJibKo OoJibme jyhncTBHTejiLHofi.

BosniiKaeTB Baambin BonpocB: H3B onbiTa mli oupeflittaeMB 
OTHOinenie otjjiiJieiiTHBHOH MaccH kb 3apafly; Kauan ate nacTb btoh 
MaccH npHxojĘHTCH na 3,'kncTBHTejiBHyio n KaKaa Ha aaOKTpoMar- 
HHTHyiO. B03M0JKH0CTL pa3o0paTBCH 3«tCb OCIIOBHBaeTCH Ha TOMB, 
ETO BJieKTpOMarHHTHLIfl MaCCLI m l H m .2 nenOCTOHUHH, HO 3aBHCHTB 
otb ckopocth ajieitTpona; ecjiii c({iepnTiecKin gaeKTpouB pajpyća I? 
h 3apa^a s RBHJKeTca cb Majioio citopocTbio, to khkb wij, thkb n  m, 
HMiiOTB 3naneuie 2s2/3 li; fljm OoJibuiHXB CKopocTen 3HaneHin >», n  m 2 

BOSpOCTHIOTB H npHTOMB CTOJIb OHCTpO, ETO CTaHOBHTCH OeSKOHeEHO 
OoabiiiHMii, iior^a CKopocTb cpaBUHBaeTCH eo CKopocTbio CBfcra.
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8. SaeucuMoemb m omn v. AGparaMB BbiBeaB $opMyau aaa 
jw, u  m2. Kayc|)MaHŁ npoH3BeaB pajjB ohutobb, H3B kohxb ona- 
3aaocB, hto bb  npe.o.t.iasB oihhGokb HaGaio^enin rronepeuuaa 
9cJ)tpeKTHBHaa nacca, wi0-j-m 2, H3MtHaeTca co ckopoctbio Ha- 
CTOJbKO, HaCKOJIBKO, CyflH HO (J)OpMyaaMB, ROaJKHa Gbl H3Mt- 
hhtbch 9aeKTpoMarHHTiiaa sracca m2. OTCio^a mojkho 3aKaio'iHTB, 
HTO y OTpiipaTterbHEIX'B a.ieKTpOHOBB II/bTB «a’hHCTBHTejIbUOH» MaCCBI, 
a to ohh oóaaflaioTt ô hoio tohbko aaeKTpoMarHHTHoro siaccoio, hto 
oto 03,hh 3apaflH Ge3B MaTepin; thkhmb oGpaaoMB bb  c ay n a i ^b ii- 
jKymaroca oTpnpaTeaBHaro ojieitTpona mh hmT»cmb jpfeao tohbko 
cb aneprieio gaeKTpoMaruHTnaro h o m .

CnocoGB Kaycjmaua coctohtb bb  tomb, htoGh  hsm^ phtb 
9JieKTpnaecKoe h MaruHTHoe OTKaoneHie P-aynefi; ho nocaiaHie 
OÓJiap,aiOTB OHeHb pa3HHHHbIMH CKOpOCTHMH, THKB HTO H3B OHblTOBB 
cb o^iihmb h rfeaiB jkc npenapaTOMB pajpa 3Haneuie e/m mojkho 
IiaUTII ftHH BCflKOH CKOpOCTH. JJ-IH Onpe/pfcaeHia COOTBiTCTByromHKB 
9.TCKTpH'iecsaro h MarHHTHaro OKaonciiiii, OTHocamHxca kb orhoh 
rpynnił gaertipoiioBB, EayipMaiiB Bbi3biBaaB o^HOBpeMeHHO 9th oGa 
OTKJOHeHiH. HycTB no ocn y nayTB p-aynn;
bb na. xs pacnoaojiteua ({joTorpa^nnecKaa 
naacTHHKa; khkb gacKTpiiHecKoe, thkb u 
MarHiiTnoe noae HanpaBaeHO napaaaeaBno 
ocn x  cnpaBa naaiiBo; aaeKTpniecKoe noae 
OTKHOHHCTB HyHH P0pH30HTaHBH0, HMCHHO 
BnpaBO, bb BH^y OTpnpaTeaBHbixB sapjpiOBB 
hxb nacTHHCKB, a ManiiiTHoe noae iixb  otiuo- 
HH6TB BBepXB. HeOTKHOHeilHBie ayBH BCTpk- 
naan óbi naacTHHKy bb  tohkś O, a TenepB
ohii BCTpijnaiOTB ee bb Tonitt P ,  KoopanuaTbi Koen onpe/pkaaiOTB ii 
to, ii spyroe OTKHOHCHie. H ohhtho, tto kćikb gaeKTpHaecKoe OTKao- 
HeHie OB, thkb n  MarHiiTHoe oTKaoneHie O A  cooTBiTCTByroTB 
OJUOIt CKOpOCTH, OTB KOTOpOH OHH 3aBIICHTB; eCHH HMlłlOTCH OHHO- 
BpcMCHHO a y ra  pa3aH’inbixB CKopocTen, to tohkh, bb KOTopnia 
nona,aaioTB aynn, pacnoaaraiOTca aa  HenpepbiBHOH kphboh OPQ; 
9Ta iipnBaa npn ea npofloajKeuia npoxo/®TB npe3B Touiiy O, hćo 
npu ckopocth CB-feTa oGa OTKaoaeHia Hcne3ai0TB.

ir3MtpiIBB KOOpAHUaTbl pa3HH’IHbIXB TOHCKB KpHBOH O P Q ,  

MOJKHO BblHHCJHTB e/jft flaH pa3aH’IHbIXB CKOpOCTeH v. OKa3aaocB, 
hto cb BoapocTanieMB ckopocth n  OTHomcuie e/m yMeuBniaeTCH.

<I>iir. 5.
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T a r a  Kara 3apa«B s mli cniiTaeMB iioctohhhlimb, to c.rhsyeTB 
3aK.iioraTb, kto m  yBesHHHBaeTca bmIjctIs cb v ; bto yBeanneHie, 
K ara c-rfesyeTB H3B (JiopMyiiH A óparaaa , npnxo,o,HTca Ha gaeKTpo- 
MarHHTHyio Maccy m2.

Crfesyiomaa TaójiiHKa s a m ,  Hoiurrie o6b  otomb iiSMinenin 
9(jf)({)eKTHBHOH MaCCblJ BB HepBOMB CTOHÓĘt IIOKaSailLI CKOpOCTII, 
BHpaJKeHHBia BB 3OJIHXB CKOpOCTH CB-fcra.

T a ó  m p a  II.

®/v e/m

0-79 1-21
0-83 1-13
0-86 1-07 X I  O7.
0-91 0-93
0-94 0-83 )

Bb  Taili. I aaHHoe saa  p-ayacfl ouanenie e/m ecib npes+jflb- 
Hoe 3HaaeHie, r a  KOTopoay oto OTiiomeHie ci.peMiiTca npn Henpe- 
pblBHOMB yMeHbffleHiH CKOpOCTH.

Mbi He óyjjeMB bkojiitl bb BbiK.1a3.KH Kay(J)Maaa, no H3CJrfesy- 
eMB ÓJHIEe KpHByiO. H3B (pOpMyJIB (1) H (3) CfliftyeTB, HTO KpHBII3Ha 
n y m  bb  Haaajrfe sBHJKeHia o.ieKTponoBB bb gaerapunecKOMB iio.i Ii

1 =  e f  ,
r  m  v 2 '

a bb  MariiHTHOMB no.rfc

I _  e 7/
r m v

Bb  nepBOMB npHÓJHateHin moźkho npiiHHTb, mto nepBaa KpnBH3Ha 
nponopiiiona.ibna O B  =  x , ,  a  BTopaa nponopHionaabHa =
C.I±3OBaTe.IbUO

£ /■ , e H
x  —  a  ----- , , £ =  ó

m  V 1 m  v

Ecaii jyiH v  erosa noseiaBaaiB  pa3aHHHbia 3HaHenia, to 
HOJiynilMB KOOpSHHaTH pa3HH*IHbIXB TOHCKB KpHBOII. ®0pMa 9T0H
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nocjrfepueH 3aBiiCHTH oth topo, KaitH HSMtuaeTca m  b'b 3aBHcn- 
JIOCTH OTH V . E cJIH Obi m  OCTaBaJIOCB nOCTOHHHhlMH, TO X  6bI.HO Óbl 
nponopuioHaJihHO BTopofl CTeneau z-, Torpa KpHBbia iiM tra  óbi 
4>opMy napaóoiiH, kokh oto uoKa3aHO y Hacn nyuBTHpHHMH rauiaM ii. 
113Tb onuTOBH Kay$Maaa cjpfepyeTH, hto itpaBbia otkjiohhiotch oth 
napaóoan, Kaicn noaasaao Ha aop ieatt. IIo npepbipyipeMy

a  m  f  2 

e

3p'bcb m  He nocTOHHHo: Meat uiemy v  a noTOMy óojibiueMy z  coot- 
B-frrcTByeTa, Meabinee ł»; ca tp . x  BoąpocTaeTH M eaaeaaie, u t i in  z 'Ł .

3aM'hTHMTb, hto Ha $OTorpa(l)HaecKoa nnacTHUKt KpiiBaa no­
ny aa.iaeb aopoae opaoro peHTHJieTpa, caaa  nnacTtiaKa CTaBKUiaca 
bh pascTOHHin HicKoabKHSH peuTHMeTpoBH ott> HCToraiiKa ayaeu— 
MHJwnrpaMMa ópoMHCTaro papia. IIpnHHMaa Bce sto bo BaHMaHie, 
aeJiŁ3a ae 0Ka3aTb, hto TyTH ch Manbum (a pa3yMtio Manauin no 
paasrfepaMTE.) cpepeTBaiiH pocrarayTM otohł óoramie pesynŁTaTbi.

(OKOtmame cjitjiyeTT).

® u 3 h e c k i tt k a 6 h h e t i».

1. 36yKoaaH m nm . Meacpy ayBCTBHTenBHHMT. nnaMOHOMn n 
IICTOHHHKOMH 3ByKa CTaBHTCH HepePOpOgKa— KyCOKH KapTOHa. Bh 
aanecTBi ncTonanKa SByna bshtb uaHH3aHHbia Ha CTepHteHb menta- 
Hbia Konapa, caaaa ia  bh 24 mm. piaMeipa, saT in n  bh 12 mm. n 
aaKOHepn bh 6 mm. U pn coTpaceain Konapa H3paiOTH 3bvkh, p rana 
Boraai KOTOparo bh nepBOMH cn y aa t okojio 50 min., bo btopomh— 
25 mm., bh TpeTbeMH— 12 mm. HepBbia liorapa, 3acTaB.iai0TH 
coKpamaiHca ayBCTBHTeraaoe m iana, BTopua Mentnie, a ipeibH 
BOBce ero ae coKpamaioiH. Onncanubia onaiTH He tohhko peMOH- 
CTpnpyeTH 3BynoByro lim b, ho h H0Ka3biBaeTH, hto ora T-feHb o6pa- 
3yeTca t£ mh OTneTiiHBfee, i t o  Kopoae p ran a  3ByitoBon bojihh.

’ Michelson, Light waves.
2. flucpęppaKwn 3eym. Bh pa3CT0HHin 300 cm. oth nyBCTBH- 

Tejibuaro naaMeira craBETca HTnpeaoBHaa gypKa; Meatpy hhmh
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nosrfeipaeTca CTeKaaiiHbiH pncK t B t 30 cm. piasieipa. Ecan p e m p t 
pncKa He HaxopHTca na npaMOH, coepimaioipeH hctohhhkł 3Byna 
e t  HyBCTBHTejiŁHHMT. HaajieneMt, to nocaipiiee ocTaeTca coBep- 
ineHHO CHOKOHHbIMt (HaxOpHTCa B t T'fcUH); eCJIH JKe peHTpt flHCKa 
iiOMimaeTca Ha 9toh npaiiofl, to naaaia TaKiRe coKpaipaeTca, KaKt 
eean óh aKpaHa n He Oh io . (AHaaoria e t  nyaccoHOBCKHMt cay- 
aaeait pHij^paKpin CBfrra). I b .

3. H e p i o d m e c K i u  n p e p u e a m e M , .  M tpHaa npoBoaoKa A  ((J)Hr. 1),

..-•n

<l>nr. 1.

'TO

l>nr. 2.

CBepHyiaH B t cnnpaab, BepxHHMt KOHpoMt yitpinaeHa B t npoóKy 
OaHKH C, a HHiKHHMt itoupoMt onycKaeTCH B t pTyTt m ,  HajHTyio 

Ha puo OaHKH h noKpuTyro caoeMt HenpoBO- 
paipen jkhpkocth, w; B t 9Ty ate pTyib norpy- 
jKent HHJKuiił KOHept npaMOH hpobojiokh B .  

Ecan TaKon npnO opt bk.hohiitb B t p tn b , to 
n o p t ptueTBieait Tona oÓopoTŁi cnnpajiH B3a- 
hmho npHTHrnBaioTCH, caaia enH paat yKopa- 
HHBaeTCH, HHJKHiu ea KOHept BbIXOPHTt H3t 
piyTH h p-bnt pa3MHKaeTca; sarfcMt Bcalsp- 
CTBie CBoero B tca h ynpyroeTH enH paat 
npHHHMaeTt nepBOHaaaatHyio (jiopaiy h panny, 
onflTt 3aMBiKaeTt p t n t  h t. p. /(aa yBeaii-

aeHia aMnaHTypbi Kananin cnnpaaH, bhvtpb ea BCTaBaaioTt ciep- 
jKeHt MarKaro JKeafea F ;  R u n  H3MiHeuia nepiopa KanaHin cnnpaaH 
KpioHKOMt K  Hapo sapepataTt aacTb oOopoTOBt h cp iaaT t n x t  
HenOpBHJKHblMH.

4. K o jie 6 a m e jib w > iu  u  H e n p e p u e n u u  pa3pfidT > . B t  ohutś, onucaii- 
UOMt B t G>U3UWCK. O 6 o 3 p n m u ,  2 t. (1901), CTp. 62, BlIHK&IbMaHt 

n p ep aa rae it roatpeBCKyio ipyÓKy e t  BopoH- 
KaMH 3aMi5HHTt PBOHUOH) KpyKCOBCKOIO TpvO- 
koio e t  JtyMHHecpHpyioipHMH KpncTaaaaMH k  

H S ((J)Hr. 2), Hapt KOTOpblMH HOMtipaiOTCH 
gjieKTpopH a  h b .  B pn HenpepbiBHOMt pa3- 
p a p i K aiopoiit cayaftPTt o p u u t H3t eaeKTpo- 
poBt u  ayMHHecpnpyeTt to-ibko TOTt Kpn- 
c ia a a t,  KOTOpbiu HaxopHTca n o p t nHMt. Ilpn  
KoaeOaTeatHOMt paapap t KajKpun H 3t aaeii-

TpopoBt ObiBaeTt noiiepejitHHo to anopont, to KaTopoMt, h noTOJiy 
ayjienHcpHpyiOTt oóa KpHCiaaaa.
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CJiśtfOBaTejibiio p>niua Boaiibi otb 9 m. jo  1 m. B brnie.™ bb nepi- 
offh CBoero BHÓpaTopa h yjiHoaiHBB hhcjio KoaeóamH na panny 
BOJIHbl, MLI nOJiylIHM’B CKOpOCTb pacnpOCTpaHeHia BJieKTpOMarHHT- 
uhxb hojiiib, KOTopan no oiibmniB Tepua npn()jiH3HTeiibH0 paBHa 
3 . 1 0 10 cm., t. e. ORHHaKOBa co CKopocTbio CBiia. Kpoarfe 9Toro 
cxoflCTBa, KOJieóaHifl 9.nenTpri’iecK0H ii JiarHHTHOH cmiii nponcxo- 
pHTB nepneHpHKyaapno kb nanpaBaeHiro pacnpocTpaaeHia; catpo- 
BaTeaBHO bb oaoKTpoMarnHTHofi boshIj, KaitB u bb cbśtoboh, mbi 
ioiteMB nonepeBHLLH KoieSania. reppB  noKa3a,iB, tto Kpoirk yita- 
saaaaro  exopcTBa ojieitTpoMarnuTHan bojihh oóaapaeTB bcIsmh cboh- 
CTBaMH bojjhbi cbIjtoboh. Ewy ypajiocb BocnpoH3Becra aBaenia 
oTpaateHia otb naocKaro n  BorayTaro 3epnaaB n  HBaeHie npeaoui- 
aeHia bb ac^ajiŁTOBOH npn3Mi>. 3aTiMB 9th aBjeHia óbian iiobto 
peabi P a ru , KOTophin ponoaHHJiB hxb mhophmh ppyrninn onbiTaMH, 
KaKB-TO, pa3,niaiibiMH aBaeniaMH HHTepiJjepeHpin, aBaeHieMB pboh- 
uoro ayaenpeaoMaeHia bb KpncTaaaaxB ceaeHHTa h h  KpncTaaan- 
aupoBanuaro punca u np. H scatpoBanin bb 9toh oóaacTH yKa3aan 
aa noaHoe ToatpeciBo 9aeKTpoMarHHTHon BoaHbi cb cbIjtobok), 
tojbko nepBaa ropa3po p annu te  BTopofi. Cb  tohkh 3piHia aaeKTpo- 
MaPHHTHOH Teopin, CBiTOBbia BOJIHbl BH3bIBaiOTB BB OKpyjKaiOipeMB 
genpij iie H3MrhaeHie bb iijiothocth m  ynpyrocra , a gaeKTpnaecKia 
n  MarmiTHbia chjih, H3MŚHaioin,iaca cb nepiopoMB cbIjtoboh 
Boaiibi.

He ocTauaBaiiBaacB Ha oriTiiirL 9aeKTpn'iecKHXB itoaeóanin, 
hto iioBeao óbi iiacB 3a npeptabi 9toh CTaTbii, 03aaK0MHMca 
noppoÓHie cb HBaeHieMB aaeKTpnaecKaro pe3onaHca. KaKB noKa- 
3aan H3cab3,OBaaia Teppa, pesoHaTopB ay n u e  Bcero OTBbiuaeTCH 
Ha Koaeóania BHÓpaTopa bb tomb e a y ia t ,  Korpa nepiopbi o6ohxb 
npHóopoBB paBHbi. OpHaKO CapaaeHB n  J^eaapnBB, noBTopaa 
oHbrrbi Peppa, Haman, hto 9to ycaoBie hobtii He 0ÓH3aTeabH0. 
Bb  hxb oiibrraxB ophhb h totb ate BiiópaTopB B03óyatpaaB 
aaeKTpHaecKia KoaeÓama bb pe3OHaTopaxB BecBMa pa3anHHaro 
nepiopa. 9 to HBaeHie, Ha3BaHHoe Capa3eH0MB ii fleaapHBOMB 
MuoroKpaTiibimb pe3OHancoMB, Obiao oÓBHCHeHo hmh t4 mb, hto 
BHópaTopB H3ayaaeTB He opho KoaeÓanie oiipeptaeiniaro nepi­
opa, a piayio cepiio KoaeóaHiii BceB03M0»tHbixB nepiopoBB, nero 
opaaKo h śt b , khkb 9T0 noKasajiit iiospirhii mia H3caijpoBaHifl. Hpa- 
BHJii>Hoe oOBHCHe.Hie 9Toro HBJieHia óbiao pano bb paóoTaxB BiepK- 
Heca, HOToptifi noKa3aaB, bto oho 3aBnciiTB otb pa3H0CTP 3aTy-
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xaiiifi BHÓpaiopa h pesoHaiopa. Pa3pB,n,B BHÓpaTopa coctohtb h3b  
cepin ciihbho 3aTyxaromHXB itoaefiauifl. Aiinai-prysa Kaa^aro ea t-  
syiomaro Koae.óanin 3uaHHTeaBH0 Meirfce aiinanTysKi npesbisymaro, 
Ta Kii hto bcb cepin cojiepJKHTB jihiiib Tpa—n erap e  iipoctbixb itoae- 
óaHifi. rpaiftunecKii oto Koaeóanie H3o6pa3HTC.ii, KaKB noi£a3aHO na 
(|)nr. 6. Kor^a TaKan BOJiHa socraraeTB pe3OHaTopa, to cn.iBHoe 
jybiicTBie npoii3BosHTB Ha uero tosbko nepBoe Koaeóanie N B, stni- 
cTBie jae 0CTaaBHHX’b PB, BS ii np., BcaiscTBie hxb Ma.nocTH, 
hhhtojkho. Tanaa Boaua hpohobosiitb stncTBie nosoónoe npocTOMy 
ysapy, a He pasy  tohikobb, catsyioiniixB oshhb 3a spyrniiB  
Tipe.'3i) onpeflliJieHHhre npoMeatyTKH Bpeneun. IIoayaHBB esnunnubni

HiinyjihCB, pe3ouaTopii oaTtni, iiposoaataeTB KoaeÓaTBCfl co cbo- 
H Jit coÓCTBeHHbiMi, nepiosoMB, 3,aBaa ipiubni paflB caaóo 3aTy- 
xaioipHXB Koaeóanin, ecan coócTBeuHoe 3aTyxaHie pe3OHaTopa ne 
BeJIHKO, HTO HMieTB MiCTO BB StHCTBHTeJIBHOCTH SM ÓO3BII1HH- 
CTBa pe30HaT0p0BB. Ecau, noaTOMy, thkhmh pesoHaTopaini óyseiiB 
onpeataHTB sanny CTonnen bojihm BHÓpaTopa, to pasaunuwe 
pesoHaiopH aaayTB iiomb paaannnyio sanny bohhbi, TaKB hto 
onpestaennan tokumb oópa3OMB sanna bojihbi npnuasaeatHTB 
cajioiiy pesoHaiopy. H eipysno hohhtb OTnero oto TaKB nponcxo- 
SHtb , ecan Oyseirn pancMaTpiiBaiB bcio cepiio Koaeóaniii BHÓpaiopa, 
KaKB eSHUHlHLIH HMHyJIBCB. IlyCTB W  eCTB BHÓpaTOpB ((J)HI\ 7), 
1) noBcpxiiocTB, OTpąjKaiomaa Boanbi h B pesouaTopB. IlepBbiu 
HMnyjBCB pe3OHaTopB noaynaeTB otb BHÓpaTopa, Korsa BOJiua otb 
A pacnpoeTpaHjjeTCfl kb I), btopoh HMnyjiBCB otb oTpaateaHOH 
BoaHbi, nsymefl otb I) kb A  n Hjpfeiomen cpaBHHTeaBiio cb npa- 
moio Boanoio upawo npoTHBonoaoatnbin 3uaBB. BcatscTBie otopo, 
ecau pe3onaTopB noaynaeTB btopoh HiinyaBCB, npiiiio npoTUBono- 
aoaiHaro nanpaBaenin, bb to Bpeaia, Kor^a ohb cstaaaB  osho 
nom oe Koaeóanie, to othmb ero saaBHtuiiiiH Koaeóanin npenpa- 
ipaiOTCH, TaKB KaKB sincTBie BToporo minyjiLca ywpiTOJKaerb
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^ijHCTBie nepBaro. Bt, 9tomt> cay n a t hckpt, bt, pesoHaTopi hIstt,, 
h cjrhflOBaTejiBHo bt, btoh tobk/S M  mh HMbeMT, y3eaT> gaempii- 
bcckoh ć m ij . Ą jfl BToro pesoHaTopT, floaateuT, Haxo^HTbca na 
tukomt, pa3CToauin M D  ott, noBepxHOCTH D ,  KOTopoe gaeKTpHBe- 
CKia KoaeGauia bt, o6ohxt, HanpaBaeHiaxT,, t. e. M D  +  D M  npo- 
s o ja rb  bo BpeMfl, paBiioe nepioay pesonaTopa. Oicio^a pa3CT0HHie 
M D + D M  ecTB a.iima bojihbi X pe30HaT0pa, a M D  ea noJtoBnaa X/2. 
Btopoh y3ejia> óy^eri. Haxo«HTbca Ha pa3CTOHHin N D  —  2  M D  =  X 
ott, oTpaiKaromeii noBepxnocTH h t. rioaTowy pa3CToauie Me»«y 
ysJiaMH npe;iCT;iB.iiam, noaoBHuy ^anubi botiiłi ue BHÓpaTopa, a 
pesonaiopa, Tam, Kam, oho aaBHCHTT, HCKJiiOBHTeabHO ott> nepio^a 
nocjiifluaro. Ecan ate pe3OHaTopT> óy/ieTT, uaxoRHTbca bt, tobk4 P  
MH BT, TOBItf, Q , TartT, BTO pa3CT0Huie P D  4- D P  MH Q D  +  D Q ,

<I>nr. 7.

9JieKTpHBecKia KoseGania npososaTB bt, noanepiofta m h  bt, noa- 
Topa, to a-bucTBie nepBaro h BToporo HMnyabCOBT, bt, pesoHaTopt 
cjioaiaTca h bt, TOBKaxT> P  h  Q  óyayTT, nyBHOCTH, no h 33,-bcb 
pa3CToauie lieamy nyBUOCTHMH P  h Q  óy^eTb aaBHciiTb toibko 
ott, nepiofla pe3onaTopa. OflaaKO aBJieaie GyseTT, npoHcxo3,HTb Kam, 
pa3i> HaoóopoTT,, ecan 3aTyxanie BHÓpaTopa óy^eTT, iieu te , b4 mt, 
3aTyxauie pe3onaTopa. Bt, otomt, c ay n a t flincTBie BiiGpaTopa mojkho 
Gŷ OTT, CpaBHHTB ue CT> eflHHHBHblMT, HMHyjIbCOMT,, a CT, HiJIEJMT, 
PHAOMT, TO.IBKOBT,, CJI'bsyi01II,HXT> Ô HHT, 3a RpyrHMT, BpÓ3T> npO- 
MeatyTKH BpejicHii, paBHbie nepiofly BiiópaTopa. Taitoe nepio«HBe- 
CKoe BOSjyhiiCTBie B03ÓyłKflaeTT, bt, pesonaTopb aaeKTpHBecKia Koae- 
Gama ct> nepioflOMT, BHÓpaTopa. IIo3TOMy pa3CToaHie Meat^y y3aaMH, 
onpestfleHHoe TaitHMH pe3OHaTopaMH BecbMa pasiiHHHaro nepio.na, 
Gy^en, Bcer^a 03,110 h to jKe—paBHoe noaoBHHt flUHHbi bo.ih ij caaoro  
BHÓpaTopa. E cjih h 3aTyxaHie BHÓpaTopa h 3aiyxaHie pe3OHaTopa 
OBeHh HeSHaBHTeabHbi, to /yia BO30yatfleHia 9aeKTpHBecKHXT, ito.ie-
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Ganili bb pe3OHaTopt Heoóxoji;HMO, htoCh  nepioflbi oóohxb npuGo- 
pOBB ÓbLUI paBHbl MH JIOHTH paBHbl, KaKB 9T0 HM'feeTB 'M'fcCTO H 
bb cayaaś 3ByK0BbixB bojhb /yia pe3onaHca jiBysB KaiiepTOHOBB; 
bb hpothbhomb cayaaii B03óyjK^eHia He npoHexoflHTB. 9 th 3aBii- 
chmoctb 9aeKTpHiecKHX'L KoaeóaHifi otb 3aTyxauia mrheTB 6oai>- 
moe 3HaieHie, thkb khkb saeTB bo3mo5khoctb, khkb yBHflHMB 
Bnocat^cTBia, ycTpoHTi. eorjiacoBaHHbie npieaiHbie h nepesaTOHHbie 
an ap a ra  Ge3npoBoaonHon Teaerpafjjnn.

HanpaateHie 9aeKTpnnecKHXB Koaeóanifi óbicrpo yóbiBaeiB cb 
pa3CT0HHieMB OTB BHÓpaTOpa, eCM 0HB He CTOHTB BB $OKa.IBHOfi 
jiHHiH niwiiHflpHHecKaro 3epnaaa, TaKB KaKB bb hpothbhomb cay- 
a a t  9JieKTpHHecKiH itoaeóaHia pacnpocTpaHaioTca BOKpyrB BHÓpa- 
TOpa BO BC'b CTOpOHH. BoJlie CMBHHH BaeKTpHHeCKia KOaeGauiH 
MOryTB ÓbITB HHflypHpyeMH BB npOBO.IOKaXB, KaKB 9T0 ÓbLJIO 
jiano 1’eppoMB, ecan nepe^B ô hoh H3B noaoBHHOKB BHÓpaTOpa 
nołffecTHMB naacTHHKy, coe^Hnennyio cb npoBoaoKoio ((jjinr. 8). 
Koaeóania 9aeKTpnnecKon chjiłi, nponcxoRHiii,iH bb naacTHHKt A^ 
HHaypnpyroTca n  bb naacTHHKt C h 3aTiMB pacnpocTpanaioTCH

no npoBoaoKt dd. SaeKTpoMariiHTiiaa BOJiaa, 0Tpa3HBHincB otb 
Koupa npoBoaouH, aaeiB eioan ia  aaeitTpoMarHHTHbia BoaHbi, Bnoairfe 
nofloÓHbiH BOJiHaMB, oópa3yiomHMca bb B03flyxt. H omIjcthbb pe3o- 
HaTopB bb noaoateHie (TI), KaKB oto aśaaeTca /pia HscaiflOBaHia 
gaeKTpHHecKon cm bi, HaiifteMB, hto n y in o crn  gaeKTpHaecKon chjłi 
Haxo«HTca y Koiipa npoBoaoKH u bb  TOHitaxB P r  P 2..,., a y3Jbi 
MeHtfly uhmh bb  TO’ii:axB H ojtŁcthbb ate pe3onaTopB
bb noaoiKeHie (III)  h no^BeprnyBB ero tojibko ainicTBiio MaruiiT- 
hoh CHau, HaHfleiiB, hto MarnHTHbie y3aH naxoaaTca bb ToiKaxB 
P „  P 2...., a nyHHOCTH bb tohkhnb IV,, 7V2.... TaitHMB oópa-
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3omt> n p a  9JieKTpaHecKHXB K0fle6aHiaxB npHMoaHHefiHaro pa3OM- 
KHyTaro apoBOSHHKa Ha ero KOHpi oópa3yeTcn ajieitTpinecKaa 
nyHHOCTB H MarHHTHHH y3e3B.

yftoóHoe pacnoJioateHie /pas BO3<5yamenni 9jieKTpaqeeKHXB 
KoaeóaHia bb npoBoaoKaxB óhjio yKasano JIexepoMB, BiiCpaTopa. 
KOTOparO COCTOHTB H3B ftByXl> HJiaCTHHOKB, COeSHHeiIHbIXB HCKpO- 
BblMB npOMeJKyTKOMB. UpOTIIBB 9THXB n.iaCTHHOKB A  H A  9)
na ÓJIII3K0MB pa3CT0JIHill UaX0SHTCH MaCTHHKH C II C', OTB KOTO- 
pbixB HflyTB sbI. napa.BieJihHHKB npOBonoKH d ii d'. H a ninoTopoMB 
pa3CT0flHin otb Hamana npOBoaoKB HaxosHTca mocthicb ó—none- 
peBHaa npoBOJOKa, JiesKamaa na npoBoaoKaxB dd', u „a u kb bhmb 
npŁinaflHHan. CncTCMa ACbC'A'FA coctohtb H3B sbjtxb KOiisen- 
CaTOpOBB AC  II A'C', COeAHHeiIHbIXB HCKpOBblMB HpOMeatyTKOMB 
F. Ben CHCTeMa aapHHcaeTcii otb imsyRTopa, coesmieiiHaro cb

$nr 9..

nojHOcaMH HCKpoBoro npoMeatyTKa, ii HMieTB cboh coÓCTBenHbia 
nepio/yb, 3aBHCHni,iii otb cmkocth KonseHcaTopoBB h caMonusyKpiu 
npOBOJIOKB, COeflHHHIOIHHXB MOCTHKB CB KOHfleHCaTOpailH. BaeKTpH- 
Hecida KoaeóaniH, nojryiaioipiflCH upa  p a3 p a s i Bceit CHCTeMU 
lipe3B HCKpoBofl npoMeHtyTOKB, pacnpocTpaHHiOTCH pan ie  no npo- 
BOJIOKaMB dd. B ena UPOBOHOKH SOCTaTOHIIO SJIHHHbl, TO—BCJliSCTBie 
H3nyieHiH aneitTpoMarHHTHOH 9Hepria bb upocTpaHCTBo, nepexopa 
en bb  s®ayneBCKyio Teibiory BHyTpa npoBoaoKB h n p .— bojihh 
paenpocTpauHioTCH no upononoKaMB m iiib  Ha niKoiopoe pa3CT0HHie. 
ECJIH Hte npOBOSOKH OKaHHHBaiOTCH BÓJ1H3H BHÓpaTOpa, TO 9JieKTpH- 
lecKia KoaeóaHia OTpaataroTCfl otb hxb kohęobb h oópa3yK>TB Ha 
npoBoaonaxB CHCTeiiy ctohtihxb bohhb. ^ jih toto, htoóh nponso- 
luno oTpajKeaie 9Jiei£TpH'iecKHXB KoneOaHiH, socTaTOHHO nonoiKHTb 
BB KaKOMB-HHÓySb M i d i  HpOBO.TOKB BTOpOH HOSBHIKIIOII MOCTHKB 
NN. E cjih pa3CT0HHie otb b so N N  ne BeaiiKo, to ajeKipanecKin
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Koneóauia, 0Tpa3HBiuiaca oTb NN, bhobb OTpaataiOTCH otb b 
a  t. jv, a  Meat^y MocTaitaMn nojiyiaioTca CToaaia aneKTpaaecitia 
Koaeóaiiia. Eona nonepeitb npoBOJioitb bójiii3h MOCTHita b noJioatHTb 
CTeoiiHHyio TpyCity crb pByjia aneKTpoftaMa r a s ,  Bb kotopob 
B03?,yxb pa3paatenb ro n'hcKO.'ibitaxb 3,ecnTi>ixb MajuiBMeTpa jvib- 
jieuifl, to, nepeflBiiraH moctiikt. OTb TpyÓKa Kb KoapaMb npoBO- 
JIOKb, 3aM'fcTHMb, OTO lipa uliKOTOpOMb IIOJIOJKeilill MOCTHita jV,jYi 
TpyÓKa upito cbIithtcb; oto saaaiiTb, bto oacTi, apoBonoiib o rb  b 
no N lN l iiaxofl,HTcii Kaitb pa3b Bb pesoHaacfc cb BaópaTopoMb n  
pa3H0CTb iiOTeimiaiiOBb Meatpy aaeKTpo^aMH TpyOitH MaitCHMa.ibiian,
t. e. OHa Haxo3,HTCn bb  ny bhoctb, a iia mocthkI; naxorniiTCii ystwib. 
JtBnran MOCTaitb pan-fee, naafleiib j i i i  nero BTopoe no/iOHteuie N 2N2, 
npn  KOTopoMb Tpyóita onaTb upito cbIithtch; c-rtnoBaTe-ubiio Bb 
N2N2 Haxo^HTca Biopoa ysenb a  pa3CToaHie łieat^y ysiiaMa paBHO 
iioJioBHHi ;t.inim bojihh BaópaTopa. TaitaMb oópasoMb aafi^eMb 
Tpeńa, aeTBepTbia a  CJiiflyioinie ysjui.

TJpyroii tbiib  Baópaiopa w a  aojiyneHia 9aeKTpa’iecitaxb 
KoaeóaHia Bb apoBoaoKaxb 
óbUb ycTpoeab Bjiohajio ii

J?__ COCTOBTb B 3b KoafleacaTopa
A  ((par. 10), ROTopMH saMbi- 
itaeTca itpyroBHMb npoBon- 

bHBK0Mb Cb HCItpOBLIMb Iipo-
$nr. 10. MesayTKOMb F. 9jieKTpaTie-

cKia itoaeóaBia aToro Biiópa- 
Topa aiiflypapyioTb Bb ciuiomaoMb ltpyroBOMb apoBopuiiKl; CD, 
nepexojviiH,eMb Bb aapajureibubiii apoBonoitB B  h E.

Ho aaaao ria  cb  KojieóaHiiiMa 3ByitOBHMH mojkuo oatapaTb, 
'ito itojieóania BaópaTopa ae apepcTaBaaiOTca apocTUMa, a conpo- 

Boat^aiOTea papoMb oóepTOHOBb, Kaitb 
HanpaM. itoaeóaHia cTpyau, Il3CJrh- 
flOBaHiH Bb 9T0Mb HaapaBjieaia óhjih 
npoaiiBepeiiH KaóapoMb, KOTopbiii 
asynaab  Koaeóaiiia apiiMoanHenaaro 

y '  BaópaTopa. Hepe/yb acKpoBiaiib npo-
MeatyTKOMb BiiópaTopa W ,  ((par. 11) 
óbub aoMtipeHb pe3oaaTopb B, Kb 
oflHoa CTopoirh itOToparo óuaa  npa-

E

R

w

__ d
i

/------ d

<I>itr. 11.

coepanenH napaaaeabnw a npoBoaoKH dd, coeaaHaBiaiaca MocTintoMb
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b. HepeRBiiraa mocthet, OTb itoima npOBOJioKb Kb Kpyry, Moatewb 
ROCTHrHyTb Toro, hto nacib  pesoHaTopa, OTpt3auHaro mocthkomb, 
óy^erb HaxoRHTbca KaKb pasa, Bb pe30Hanc'h ca, BiiópaTopoMb, 
u Torp,a HCKpti b i. pesonaTopl; ocoóemio hpkh. HepeRBHraa 
ORnaito mocthkb eipe óaH«e kt. Kpyry, uaiiReiib eipe hIicko-ibko 
iioaoJKeuiii, npn KoTopbixb HCKpu Bb pesoiiaTopt ocoóemio apKH, 
xoth u  cjiaóie nepBou. 9 th BTopocTenemibio MaKCHMysibi noKa3bi- 
BaioiB, hto BapBRy ct> ociioBHi.imb KOneóameMb npjiiaoaHHeiiuhiłi 
BHÓpaTopB i[3.iy'iaeTrb eipe paRb oóepTOiioin, neubiiiaro uanpjiaieiiifi 
ii MeHbinnx'b nepioROBb. TaisuMb nyTeMb KhÓbh,t> jiorb  uaóaio- 
3,aTb ro BOCbMii oÓepTOHOBb. JJaalie oirb noKasaab, hto ecra, 
nacTponB'b pe3OHaTopb na orhht> H3’b oóepTOHOBb, nepeRBuraib 
ero BRonb BHÓpaTopa, to hpkoctb HCKpbi ne ocTaeTCH iioctohhhoio, 
a nonepeMiHiio to ycnnBBaeTCH, to caaóieTb. OTCioRa cjrhRyeTb 
3aKJH0lIHTb, BTO Bb CaMOMb BHÓpaTOp’fe BIltlOTCH CTOHHifl 3-ieKTpO- 
łiarHHTiibiJi bojihbi cb  nepioROMb KaiKRaro H3b oÓepTOUOBb, HHcaa 
KOJieÓaiiiii KOTopbixb, KaKb oita3aaocb, othochtch KaKb HeneTHbiH 
nucjia 1 : 3 : 5 , . . . ;  Bb 0RHiixb MicTaxb oópa3yioTca HynuocTii, BbRpy- 
rn x b  y3au, eoOTBŚTCTByiomie araiub Óoate KopoTKHMb KoaeóaHiflMb. 
HBaeHie npoHcxoRHTb auaaorHHHO KoaeóaHiio CTpyHbi, rR t TaKate 
rjih KaaiRaro H3b oóepTOHOBb Bb Hi}KOTopbixb TOBKaxb oópaayioTCH 
y3JiH, a Bb Rpyrnxb nyHHocTH. HepBufi oóepTOHb RiJiiiTb CTpyHy 
Ha RB'h HaCTH, BTOPOH Ha TpH H T. R. TaKHte npOHCXORHTb KOJie- 
ÓaHie H Bb OTKpHTOII OpraUHOH Tpyót, y KOTOpOH RJIH OCHOBHOrO 
ToHa y3enb naxoRHTCH nocepeRHHi h Ha Konpaxb HyHHOcra, h 
pa3HHiia Me»Ry opraiiuoio Tpyóoio n  BBÓpaTopoMb cocTOHTb Bb 
TOMb, >ito oóepToubi oprauuoii Tpyóbl othochtch, itaKb uncjia 
1 : 2 : 3 . . . ,  t . e. rpyóa HMieTb aaniHie oóepTOUH. JlaHÓoabiuee 
CXORCTBO Cb BIIÓpaTOpOMb HJltlOTb Bb OTOMb OTHOHieuiH RB-h 3flKpbI- 
Tbixb o p rau n u x b  Tpyóu, oÓpameuubixb Rpyrb Kb Rpyry cbobmii 
3aKpbITbIMII KOHpaMH. OÓepTOHbl BaKpHTOH Tpyóbl OTHOCHTCH TaKJtte, 
tojbko KaKb HeneTHbiH uiieaa 1 : 3 :  5,..; ii yseiib ÓyReTb iiaxoRHTbcst 
BcerRa nocpeRHHii, prI; naxoRHTCfl n x b  aaKpwTbie itoupu. Cxorctbo 
sieiKRy opraiiuoio Tpyóoio ii BHópaTopoaib yBeJiHUHBaeTCH eipe rfu ib , 
u to ecan RjiHHa Tpyóbi HeBeiiHKa no OTHOuieHiio Kb en iionepeu- 
Hoiiy cŁueuiio, to ona RaeTb .ihuib neiiHoro oóepTOHOBb ii oueiib
c. iaóo BbipaaseHHbixb. To ate H uteTb M icro h rjih Koueóauiu Biiópa- 
TOpa, eCJIIl nOCRiRHiH COCTOHTb He H3b RByXb RJIHHIlblXb npoBo- 
50Kb, KaKb Bb H3CJiiR0BaHiHXb KnÓHpa, a H3b RByxb mapoBb,
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KHKB BHÓpaTOpt P m ,  MH H3B ftByXB KOpOTKHXB HH3BHHP0BB. 
iwkb BHÓpaTopi, U. JleóeneBa, npn noMoipu noToparo bmb fiu.m 
noJiyneiiu uanóojrbe nopoTKin ajieKTpoiiarBHTHUH b o m u  ho 6 mm. 
HJIBHOIO. Bb  9T0MB C.iyia/fe Itpoirfe OCHOBHOrO TOHa MOryTB ÓHTb 
aanrhTHU aanib oueiib c.naóue a  n p a  tomb uerapMOHHHecitie tohu.

TaKB kbkb BJieKTpoMarHBTHbifi b o m u  h h iś m b  ae ooaBaiOTca 
OTB BOMB CB4tOBHXB. TO BB pa33HHHHXB HenpOBO,0,flmUXB CpO- 
naxB o n t hosjkuu pacnpoeTpaHBTbca cb pasaaaHoio cnopocTbio a  
CJiiHOBaTeMHO npe.TOMMTBCH bb hbxb no saKonanB cb1jtobhxb 
b o m b , a bb H’i>KOTopuxB cpen,axB noHBepraTbca aóeopópia. 
9jieKTpaaecKia KoaeóaHin, pacnpocTpaHHiomiHCH no npoBoaonaMB, 
HaiOTB ynoónun MeTOflB h m  oapen-Lieiiin noisaaaTeM npe.non- 
JieHifl 9JieKTpOMarHHTHUXB BOJIHB BB ni9.]ieKTpHKaXB. Onpeflis- 
aenie H0Ka3aTeM npeaoMaeHia atanKOCTen mojkgtb Óhtb BHno.i- 
iieno no cnoeoóy Kona, KOTopun ii0M30Ba3ca ototo cacieMoio 
.Kexepa. IlapaaaeabHUfl npoBOJioitn BnópaTopa BCTynaiOTB npn 
CBoeiiB upoAoaatenin bb  cocy«B KL  (ijiar. 12), ito topun mojkotb

'Phi'. 12.

óhtb nanoaueHB whhkoctbio. I Io.tojkbbb Ha npoBoaonn mocthkb 
nepenBiiraioTB ero no rhxB nopB, nona Tpyóna reacaep a  G ne 
oónapywHBaeTB MaKCHMaabnaro CBtneHiH. Bb  btomb cjiymd; nacTb 
npoBoaoKB łiewny MOCTiiKajia 6 a  &, uasonnTca bb pe3ouaHC'b cb 
BaOpaiopoMB, ii njiHHa (ec ja  ae npnunMaTb bo BHnjianie 
ll'l3K0T0pUXB BTOpOCTeneHUbIXB nOUpHBOKB) paBHa Zj/2- nOHOBBIlt 
H3HHH Hameil BOMU BB B03Hyxf>. 3aTl>MB yCTpaHHBB MOCTHKB 
npiiBOHHTB nana-To co cyna ishkb pa3B Ha ero mIicto a  KaaayTB 
moctbkb bb catnyioipiu yseirb b2 (Torna Tpyóita Towe npauaMaeTB 
MaKenMaMHoe CBfeneHie); hohhtho, hto pascToanie bAb2 ecTb no.no- 
BUHa hjihhh b o m u  bb  HBCJi-fenyeMOB źkhhkoctb, Xa/2, OTHomenie


