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CBajra 3JieKTpoMarHHTHUx,Ł bojiht. b b  Btfcapt

p. p. jTIe b e a e b a .

M3CJiiixoBaTe.’£b 9JieKTpoMarHHTHhiXB Koaeóaaiii pacaojiaraeTB 
bb HacTOHipee BpeMa oaeab óojiłiiihmb aaTepBaaoMB bojihb, b . mo- 
żkctb ółitBj ne JianiHce cocTaBHTb TaSjiapy tbkhxb KOJieóaHia, ko- 
TOpŁIMH MM BB HaCTOHipeC BpeMH MOHteMB H0JIb30BaTbCH ĴIH H3CJI'l',- 
AOBaaia b1>comoh MaTepia (jri9xeKTpa'iecKHXB nocToaHHMXB, caopo- 
CTefi pacnpocTpaneHiH, KO9*<i>HĘieaTOBb aor.iom eaia a  t . a.).

CitopocTh pacapocTpaHeHia 9JiekTpoMarHHTHbiXB BO3Myai,eHia bb 
nycTOTt (a Tabace cb oaeHb CoabinaMB npaÓJiaaceHieMB a  bb bos- 
Ayx,b)) itaKB to noitasuBaiOTB o iih th , ecTb BeaaaaHa aocToaHHaa, 
HeaaBacjnuaH otb iiepio^a KOJieóaHia a  paBHaa CKopocia p acap o cip a- 
HeHi>i cBiłTa, uto cocTaBJiaeTB 30O0U0 klni/sec.

Meac^y nepio^oMB ochoto icoaeóaHia t  a  ^Jiaaoio bojihh X cy- 
meęiByeTB npocToe cooTHoaieHie

— =  v =  300000 kim. sec.'1

K or^a sa.naHB nepio^B KoaeÓaiiia, mm mohccmb BHaacJiaTb, aa- 
kobb Cbuia óh fljiaiia eooTBiTCTByioipea bojihh, cboóoaho pacnpo- 
CTpaiiaiomefieti bb 3 * a p t, a  HaofiopoTB; HSMt.paa AJiany bojihh, mm 
MoateMB bhhhcjihtb nepioflB ea KOJieóaHia.

Ho cnocoóy BoaCyac^enia 9thxb KOJieóaiiia mbi możkcmb hxb 
pasfllsJHREb aa irkCKOJibKO hjmccobb: iipunyMcdeHHMH nojie6anin , aojiy- 
■laCMMH OTB Maj'HHTO9JICKTpH'ieCKHXB MainaaB, a ceoSodwuiH KOMGa- 
n iil 3apHiKeilHMXB CBCTeMB (mu pa3CMOłpHMB lipeBMymeCTBeHHO ac- 
KpoBoa paspa^B)—hmb aeuepuMBaioTea ciiocoóh uoJiyaeHia Koaeóa-

l
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iiiił np0H3B0JibH0H flJiHHH bojihm. ^a.irbe CJibAyiOTB u3M/nenie Tk.iB 
(Luminiscenz) BO-iiepBUXB jiojęts BJiianie.MB Tenaa, wep-wzeoKoe Jiy- 
ueucnycKaHie (Thermoluminiscenz), a noTOMB JiyaeacnycKaHie otb Apy- 
raxB iipaunirb (9JienTpH’iecKHXB paapaflOBŁ, ®oc$opecB,eHpiH a  t . a-)-

BcKopt nocjrb tobo, kukb cPapa^efi (1832) otkjihjb aBJieHia 
HHAyKpiH, KOHCTpyKTOpOMB <I>H3HaeCKHXB IipaÓOpOBB IlHKCH (Pixii, 
1837) óbnia nocTpoeHa MarHHToaaeKTpauecKaa Mamaaa—npaóopB ajih 
nojiyieHia npHHyjKAeHHHXB 9jteKTpaiie.CKaxB KoaeóaHiS: 9Ta nepBaa 
MarHHToajieKTpaaecKaa M an m a n p a  bo3moikho ómctpomb Bpameitia 
AaBaaa 20 iio.ihhxb nepeMkHB Tona, t . e. aM tjia nepioflb t =  0‘05 sec., 
aeny  cooTB^TCTBOBajia AJimia bojihm X =  15000 kim.

CoBpeMeHHaa 9JieKTpoTexHaita BbipadoraJia thiib ajibTepnaTO- 
pOB’b CB IiepiOAOMB BB T — 0‘02 SeC. ('ITO COOTBliTCTByeTB 
bojihm bb 6000 kim.).

OóbiKHOBeitHbifi Tejie<soiiB mm MoaceMB pascjiaTpaBarb Taaate, 
khkb MarHiiT09JieKTpH>iecKyio Mamaiiy, aepioAB EOTopofi oóyc.JiOBJia- 
BaeTca nepioAOMB aaAaioiH,aro Ha nee 3Byaa. Tejiesoirb em,e oaeHb 
OTaeTJiHBO nepe^aeTb 3ByKa, aepioAB KOTopbPCb z =  0-001 a  BMiue 
(AJIHHa COOTBtTCTByiOipefl 9JieKTpOMarHHTHOft BOJIHM X =  300 kim. 
a  MeHbme); Ha TejieooiiHofi jiaHia IleTepóyprB-MocKBa yKJiaAMBaioT- 
ea ab4 thkhxb bojihm: mm hmIjcmb 3A'hcb cjiyaaa, Kor.ua bb 3hmk- 
HyTOMB MeTajuinaeCKOMB apoBOAHHKk (®ar. 1) odwoepe-wewMo cym,e- 
CTByioTB ajieicrpauecKie tokh, HMbiomie pasnoe  H anpaejienie (bb iia- 
meMB cjiyuab A-ia X =  300 kim. — ueTbipe yuacTKa 8 u 9). Htoóbi 
Jierue pa3OÓpaTbca na <i>Hr. 1, aBaeme npeACTaBaeuo cb nepBaro mo- 
MeHTa B03HHKH0BeHia KoaeóaHifi bb Teiie<i>OH'fc P  (1) ao yCTanoBHB- 
m aroea cocToama (8) a  (9): 3apaAH ( + )  a ( —) ABaraiorca e® od- 
hómk H anpaeM H iu— no HanpaBjreaiio pasroBopa (t . e. otb IleTepóyp- 
ra  kb MockbIj hjih odparao), npaaeMB oaa nepeMlapaiOTca co cko- 
pocTbio CBlrra *). 3a „nanpaBJieHie OJienTpauecKaro Toita” iipaHHTó 
craTaTb naupaBJieHie Annaienin ( + )  3apaAa, a noTOMy ABH/KeHie (—) 
aapaAa bb tomb ;ne HaiipaBJieaia eooTB'kTCTByeTB (narip. no CBoeMy 
AkacTBiio aa MariniTHyio CTpkjn;y) „Tony” bb h,)othbohojio;khomb 
HanpaBAenia, kto a  yitaaano CTptjiKa.aa ( +).

’) 3ByKOBan BOJiHa,4 pacupocTpąuaflCE no roBopuoii TpyOls, npnxo,a,Ma Oh  
hbb IleTepOypra bb ilocKBy tojibko 'łp e a t nojniaca, u jiccth paaroBopb upu m n  
o(5cTOBTejibCTBaxB 0Łi.io Oei Oojrfee, ' iKmb HeyAoOno, Tor.ua aaK t upu Te.ieipoirl; ajieK- 
TpoMarmiTHafl BOJiHa aanaa^MBacTi. Jmiirb na Heyjionirai.iii ajih iiamero yxa abI; t ij- 
chihbih jioan ceKyit^bi.

Kor.ua
Tor.ua
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^ jih nojiyueHiii em,e Óojrfce óucT puxb  KOJieóaiiill K)HHi'b (Ewiug, 
1891) nocTpoHjrh AHHaMOManiHHy c i  ouem, óoJibiiiHMb uhcjiomi. noJiio- 
cobjj na oKpywHOCTH u ajih nojiynenia bo3mo;kho óojibmaro uacjia oóo- 
poTOBb^Bb ceiiynAy coeflHHMb ee Cb napoBoio TypÓHHOio; ero M a ra ­
na ^aBaaa nepio^b t  — 0‘0001 sec. (iito eooTBtTCTByeTb X =  30 kim.). 
T ecaa (Tesla) nocTpoajib ajibTepnaTopt eb em,e MCHbmiiMb nepio- 
A0M'b z =  0-00005 seg. (X =  15 kim.). 9 th ab!. MamHiiu mu noKy.ua

(+) (-)

(jmr. 1.

MoaceMT. paBCJiaTpaBUTb itaicb u p e^ ta b , e.b KOTopuMb npHxo,n,HTCH 
CBHTaTbCH COBpCMeHHOfi MaillHHOCTpOHTeJIbHOH TeXHHK'I>.

Kb ra n y  npaóopoBb, ,ĘaiomHXb iipHHyffl^eHHua KOJiedaiiin, mbi 
iioateMb eine iipnuncanTb h Bpajpaiomiacn KOMMyTarapb <I>H30, 
KOTopuii Hpoi-iBBOJibHoe bhcjio pa3b Bb ceityHAy Moateib noeu jiara  
TOKb OTrb rajibBanHaecKOH óaTapen Bb TOMb hjih Bb ^pyroM b na- 
npaBJienin. IIpe^Łab uncjia nepeMfeHb Bb ceityH^y oóycjiOBjiHBaeT- 
CH t IjMH Hte (^aiKe HhCKOJIbKO MeHbmHMH) TeXHH’ieCKHMH Tpy;i,nOCTH 
nu, UTO h KOHCTpyKniH ajibTepHaTopa.

noKy.ua
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HeepaBHeHHO fiojite nmpoKiii HHTepBaaB 3JieKTpoMarHHTHbix'l> 
KOJieSamfi .̂aiOTB ceoóodwMH KosieGaHin pa3paacaiomeiłcH chctcmu upo- 
BOAHHKOBb. Ha BO3MOJKHOCTB HBJieHiH 3JieKTpOMaPHHTHIJXB KOJiefia- 
niii lipa p a sp a ^ t KOHAeHcaTopa ape3B hpoboahhkb ci. hsbI cthoio 
caMOHHAyicnieio Biiepiibie ynasajii. rejibMiojibii/B (1847). B. T omcohb 
(Hhinfc Jiopfli. KejibBHHb) xh.ib noaHyio Teopiw aBJienia (1863 r.): 
ohb Hamejib, hto a m  npoBO^HHKOBB cb MajmMB rajn.BaHH>iecKHM'i. 
coupoTHBJieHieMB nepio^b KOJieóaHia z —  k P C L ,  k  ecTi. iiocto- 
HHHblM KO3$*HH;ieHTB, C—eMKOCTb KOH^eHCaTOpa, a L — CaMOHHjyK- 
nia 3aMUKaiomaro upoBOflHHna. ^kiicTBHTejibHoe cymecTBOBanie 
gjieKTpauecKHSB KOJieóaHifi npn hckpobomb p a sp a ^ i noH^encaTopa 
BiiepBHe oÓHapyjKHjrb d?e,iwepceHB (Feddersen — 1861), naCjuo^aa 
HCKpy npn iiomoui;h Bpamaioiparoca 3epnajia: H3MkHaa rhcjio óa- 
hokb jiefljteHcnofl óaTTapen h B ejiarany caMOHHflyKijiH 3aMHitaio- 
m aro  npoBOAimKa, ohb motb HaÓJiio^aTB nepioflii nojieóaHiii otb 
Tj =  0'000080 sec. so  z2 =  0000002 sec. (hto cooTBtTCTByeTB boji- 
hhmb otb X, — 24 kim. X3 — 0’6 kim.).

CxeMa pacnojiojnenia oiibrra OeAAepceHa nonasaHa Ha <Mir. 2: 
d arap ea  C  pa3paataeTca ape3B cojichoh^ b L; cbIitb otb iiohbjihio- 
mefica npn pa3paflt HCKpu F  naflaeTb na Bpamaiomeeea BorayToe 

3 e p n a a o S , KOTopoe 
AaeTB ;vfeficTBHTejibHoe 
H3oópameHie Hcupu Ha 
'bOTorpanHaecKOH njiac- 
thhkJi P :  npn BpaineHia 
3 e p k a ji a H3oópaa<eHie 
HCEpbi nepewkinacTca no 
IIJiaCTHHKk P  H flaeTB 
He cnjioniHofl cjik^b, a 
psi^B OTA'kJIbHbIXB H30- 
ópameHifl, c o o t b k t - 
CTBeHiio 'lacjiy nepe-

m1>hb HaiipaBaenia Tona bb h^ iih. 3Haa paacrosH ie naacTHHKH otb 
3epnaaa, a Taninę hhcjio ero oóopoTOBi. bb cenyH^y h H3,vikpaa 
pa3CTOHHie naoópaineHiH, Jierno onpeji/l.JniTb nepio^B KOJieóaHia *).

’) UtoSłi jiaa n3o6pa»eHiH, calAywmia flpyrb aa upyroMB qpe3B o£Hy m m - 
.lioHHyio ji,oaio ceKyHuti, MMiaii na (JioTorpaiJnoiecKoft iiaacTHHKt paacronHie bt> 1 mm., 
HeoOroflHMo, mtoCh  ckopoctł jtBWJKeHia iiaoCpameHia Owaa 1 kim. ei coc.-, npn paa-
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<PoTorpa<i>ia H0Ka3MBaeTb, kto noAoÓHaa cacTeMa coBepmaeTb 15— 
20 3aM'I>THŁJX'i> KOJieóaHili ci> nocTeiieHHO yóuBaiomeio aunjiHTyxoio

H3M'IłHHH eMKOCTb H CaMOHH^yKĘilO, MH MOHieMb iioayuaTb CHC- 
TeMH cb jnoÓHMb nepioAOMb KOJieóaHia: TaKb JIo,a,JKrb (Lodge— 1888), 
paspaacaa oueHb óojibmyio óaTapero apesb coJieHOH^b cb BecbMa óojib- 
mHMb uHCJiOMb oÓopoTOBb upoBOJiOKH, nojiyaajib HCKpy, ,a,aBaBniyio 
MyauKaabHbifi 3ByKb; nepio^b KOJieóaHia chctcmm ÓHJib t =  0 ’002 sec. 
(oto cooTBtTCTByeTb X =  600 kim.). YMenhinaa caMOHH^yKgiro p in a  
h ewKOCTh KOH^eHcaTopa, mm nojiynaeMb KOJieóaHia cb MenbmHMb 
nepioflOMb, ho TyTb CKopo HacTyiiaeTb upeflluib Haójno^cnia iipu 
iiomoiu;h BpamaiomaroeH sepKaaa: xah t <  0’0000002 sec. (hto co- 
OTBkTCTByeTb X <  60 na.) HaKaJieHHHfi ra3b HCKpbi He ycnkBaeTb 
oxjiaa;^aTbca h pas^luieHie OT,n'ŁjibHMXb KOJieóaHifi: CTaiiOBHTca cmh- 
TMMb ‘). M3M'ŁpHTb Heiioepe^eTBeiiiio nepioAb eme óojrke KopoTKnxb 
KOJieóaHifi mm Bb HacToaipee BpcMa He HMteMb cpe^CTBb.

PejibMrojibH,b (1867) yKa33Jib spyrofi criocoób nojiyaaTb ajiea- 
TpnaecKia KOJieSaHia: cocahhhh BTopauHyio oÓMoray cnnpajiH PyM- 
nopa>a cb Kon3,eHca'ropoMb (cb jieft,a,eHCKOK> óaiiKOio), mm nojiyaaeMb 
Tanyio ate CHCTeMy, Ka«b Bb ohht£ <PeAAepceHa: iipu pa3MUKaHin 
TOKa Bb iiepBHimoH iylniH KOiifleHcaTopb sapH/KaeTca, a noTOMb, npe- 
AOCTaBJieHHMH caMOMy ce ó t, paapażKaeTca apesb cojienoHAb cnupa- 
jih PyMKop$a, A^Bas pa^b  cBoóo,a,HMXb KOJieÓaniii. KoaeóaHia Ta- 
KHXb CHCieMb HscjikAOBajiH H. H. UlHMepb h P. A. Kojijih. Ca- 
mmh MeTOflb HaÓJiioAeHiH („na^aiomift MaaTHHKb” rejibMrojibu,a) no- 
3B0iaeTb HaóaioflaTb KOJieóaHia nepio^a t  >  0-00003sec. (X >  10 kim.).

łloBaa apa Bb H3yieHiH 3JicKTpH’iecKHXb KoaeóaHifl HaaHHaeT- 
ca cb paóoTb Teppa (1887 r.). Ohj. Ba^aaca u/Iuibio noCTpoHTb 
upaóopb—ouópam op^, KOTopbifi AaBa-ib óbi ajieitTpanecKia KO-neóaHia 
B03M0/KH0 Majiaro nepio^a: ohb yMeHbiiiHJib cmkoctb KOH^eHcaTopa 
HacKOJibKO ómjio B03M0HIH0, yaajinBb oÓKaaflKH ero  C} h G  flpyrb 
OTb a p y ra  (<t>ar. 3) h cocahhhbb a r a  oÓKaa^KH npoBOAHHKOMb cb 
B03M0/KH0 MaJIOIO CaMOHH3,yKU,ieiO—IipaMHMb, TOJICTHMB MeTajUIHHe- 
CKHMb IipyTOMb L iL t  (Cb HCKpOBbIMb IipOMCHiyTKOMb F  HOCpe^HHt); 
BTOÓH y^OÓHO 3apaJKaTb 3TH OÓKJiajIKH, OHfc ÓbIJlH COeflHlieHH npH
noMomH iipoBOJioiib J  cb HH^yKTopieMb: npH Kaai^OMb KOJieóaHin 
MOJiOTOHKa HH^yKTopia npoBOAHHKH Ci a  C3 paspaacaiOTca >ipe3b

CTOHHiii 8cpKaJia OTb iwacTHHKH B'b 1 m, nacao oCopoTOBt jtoaatno fibiTb okojio 80 
B'b ceh-yujiy.

’) Cm. Dewmbe. Arch. de Geueve, 1898,
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I t L„

HCKpoBOH npołieatyTOKB F  h BnCpaTopB ^aeT t cepiro 3aTyxaroinnxB 
KOJiefiąpifl.

,21,3(1 oÓHapyateHia KOaeóaniii BHÓpaTopa PeppB Boenoab3OBaa- 
ca HBaeHieMŁ 33eKTppAnnaMH'ieeKofl HHAyKHin: bb npoBoaoKi B ,  ne- 

pioA'i> coóctbim ia ro  itn.ieóa- 
nia KOTOpofl paBeHB nepiofly 
BaSpaTopa, H axoA H iB,eficH  
ejiPAOBaTejibHo b i  pesoHanct) 
cb nocatjĘHHMB, a noTOMy Ha- 
abiBaeMoS pew uum opoM n, bb 
9Tofi npoBoaoitfc HaBeAeHHaa 
aaeKTpoaBHatymaa cnaa 3,0- 
ciaToiHO BejiHKa, btoCw o6pa- 
BOBBTb BB IiepepblBt J/lICKpy; 
,uiHna acupbi M mojkctb cay- 
JKHTB MłpOOHI) BO3Óy»t^e- 
nia pesonaTopa *).

He m ika B03M0/KH0CTH onpestaaT b  nepio,a;B itoaeóaHiH, Pepiyr. 
ÓwaB nepBbiMB (1888), kotopbih oCpaTHaca kb HSMtpeniaMB ajimuli 
bojiiih: aacTaBJiflfl bojihm, BO3Óy;KJneHiibin BHÓpaiopoMB, htth BAOat 
AJiHHHoii npoBOJiOKH ii OTpamaTbcsi otb Konu,a e>r hjih me cboóoaho 
paCUpOCTpaHHTBCH BB IipOCTpaHCTBli H OTpamaTBCH OTB óoai.inaro 
naocitaro MeTaaaHiecKaro sepitaaa, TepiCb noayuaaB cm ofiu in  eojwM  
H, H3C3tAy« pe3OHaTOpOMB HXB y3JIBI H liyUHOCTH, OHB H3M'IipSUlB 
paacTOHHie Meatfly yaaaMH h o u p ea ia aab  X. ^ a a  CBoeró nepBaro 
BHÓpaTopa Tepiyb HameaB X — 9 in.

^ jih uscahaoBaHia ctoh<ihxb bojihb bb ripoBoaoKaxB JIexepB 
(Lecher — 1889) iipe^JioatnaB Becbira yfloÓHyro cacTeiiy (*ht. 4): 
napaaaeabH ua M i^iiua npoBoaoKH oitairiiiBaioTCH KOHflCHcaTopaMH 
Meamy a®yMH oóitaaaKaMH KOTopuxb, bb hckpobomb npoMemyTKi. F  
npoHCXOAHTB paspa^B  (icoHaeucaTopu sapamaiOTca HiiayitTopieMB). 
CHCTCiia, cocToaipaa H3B KOHaeHcaTopoBB (ęhhkobhkb hhctobb), npo- 
BÓaOKB H 3aMhIKaiOIII,efi IipOBOaOKH („MOCTHIta”) B ,  IipHXO)(HTB BB

BnocjrŁacTBiM Tecaa (1892) oónapymiurb peaouaacb ,hm  »ieajeiini,ix’i> ko- 
Jie6aniii: bb KaaecTBb nepsjinnoli KaTyuiKH HHayKTUBHaro upuuopa ohł bociiojib3o- 
BaacH coaeHOHaoMi, no KOTopomy npoxoaaia. paapnaT. aeiiaeHCKoii Caiapen; BTopiui- 
Haa KaTymna 3Toro HHayKiiiBHaro npn6opa coctoutb jj3t> cojieHonaa vb  ropasao 
OóabmHMT. uhcjiomt. oCopotobb (ho Ceab aoCaBOHHOH aeftaeHCKofi CaiapeH). Ilpn- 
Oopt Tecaa eciB totb me CHapuat PyiiKopijia, nepBHHHafl oCwonta KOToparo iimtu- 
ctch ncpeJiiHHWMB tokohb KoaeCaTeaBHaro paapHaa.
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itojieóanie, iipaueMb uacTb 9thxb KOJieÓaHifi OTBltTBaacTca otb moc- 
thich a  HfleTt no iipoBOJiOKairŁ, bb aeMB iihcb yÓśatpaeTB cBkaeHie 
reiicjiepoBoii Tpy6oai.ii G, uoM'hmeHHofi iionepei.b othxb npoBO-

ijuir. 4.

JIOKB. E cjIH B3HTb BTOpofi „MOCTHItb” H COCflHHHTb HMB OÓŁ IipO- 
bojiokh, to reficjiepoBa Tpy6oana noTyxHerrb; nepe^Biiraa btotb bto- 
poii mocthkb, mm jierito naxoflHMB pjia nero  nojioateHie B 1} n p a  ko- 
TOpOMT. TpyÓlta HHUHHaeTB OnHTŁ HpKO CBiłTBTBCH: 3T0 óy^eTb BB 
tomb cjiyaai;, itor^a cacTeMa Meacay MOCTintaMH B  a  71, óy.ieTB bb 
pe30Ha,Hcn> cb BO3ÓyjK^aioiJj,eio chctcmoio, a  CToaaia bojihw, oÓpasy- 
loipiaca bb 9Taxb CBH3aHHuxB Meacpy co6oio cacTeMaxb, ae Mfcuia- 
ioTb a p y rb  ppyry . H epe^B araa moctbkb ^aai.rne, mu aaxoflHMb 
BTopoe nojioateHie Ą ,  npa  KOTopoMb Tpyóita Toate CBkTHTca: nep- 
Bbia oóepTOHb eacTeMU aeat^y MOCTaaaMa E  a  B ,  coBiiaflaeTi, Cb 
nepióflOMb BO3(5yat,naioii],aro KOJieóaaia i-i t . 3,.; TaKBXb noayBoaHb 
MoatHO oÓHapyatĘTB ,40 ABa^paTa a  6oirke. PasM bpb bojihu oóycao- 
BJiHBaeTca d„iunow npoBoaoKH (ohb ue, saiiacaTb otb p aso w an ia  Meat- 
py iipoBoaoKaMB a  otb hxb piaMeTpa): tukb TpoyopapjKB a  ^roaHB 
(Trowbridge and Dumie— JS95) noJinsoBajiiicb chctcmoio. koto,pan fla- 
Baaa X =  114 111., t . e. Tanin ajihiiw bojihb, a ’ih K0T0puxb bosmoik- 
ho 6ujio BpaipaioipaMca sepnajiOMB onpefltaaTb nepio^b itojiedaniii 
paupa^oBb; asMdspeHHua iiepioflb Ko.ieóania 6hjib t =  0’375 juijuiion- 
Hbixb poJieii cenyiubi. OAHOBpeMCHHua HadjuoACHia ajihhu bojihu a  ne- 
pio,na iio3Bojihiotb iiaMB buuhcjihtb eitopocTi. pacnpocTpaHenia bojihb 
BflOJib npoBoaoKb: oiibitu rioitasuBaiOTB, hto ona panna 300000 kim/sec.

IIoeTeneiiHO yMeiibiuaii pasM kpu chctcmu JIexepa, Jierito ee 
upacnocoÓHTb a  ^Jia itopoTitasb bojihb: mojkho oónapyiKHTb CToaaia 
BOJIHU Bb lipOBOJIOKaXb lipa X =  4  CII). *).

HaaóojibiniS aiiTepecb upeflCTaBinuoTb oiiutu  Teppa cb pac- 
npocTpaneHieMb 3JieitTpoMarnaTiiuxB bojihb bb cbo6oahomb npo- 
CTpaiiCTB'b: ^ jih nojiyieiiia an.iciiiił OTpaateiiia a iipejiOMJieiiia bb top

0 Mura), Wied. Ann. Bd. GG (1898).
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®opM'fe, krki. mw HXi> Hafijiio^aeMb ^ jih CBiłTOBwxi. Jiy[iefi, cym,e- 
CTBeHHO Heo6xoAHMO, utoółi pasM tpu sepuajib a  iipH3Mb ówjih ne- 
JIHKH CpaBHIITeJIBHO Cb AMHOIO BOJIHH. TepiyB HOCTpOHJlb (1889) 
BHÓparopb, Aaioipifi eipe fioa te  KopoTKia bojihh; ^ jih btopo ohb

yMeuLniHJiB caMOHH^yKniio, bbhbb nponofl- 
hhkb 3HaitHTe.iibnaro ;i,iaMeTpa, h yateHb- 
HIHJIb eMKOCTŁ, coBepuieHHO He npHCOeflH- 
HilH U,HHKOBHXb JIHCTOBb: pOJIb eMKOCTH

<fwr. 5.

n
' HrpaiOTB KOHU.W lipOBOflHHKa. ,3,-lHHa no- 

jiyBOJiHH X/2 TaKoro HUJiniupinecKaro bh- 
ÓpaTopa paBHa ero ^ jihh^.

PesoHaTopaMH bb 3THXb onuTaxb óu-
® JIH Jl,Ba lipHMOJIHHeHHHXb UpOBOJĘHHKH Rj

h R 3 (<»Hr. 5); ;(jiHna Kaatflaro H3b HHXb 
paBHHJiacb nojiyBOJiH’1: npn o^HOBpeMeH- 
HOMb B036y>KAeHiH 3THXb HpOBO^HHKOBb

&& cÓaHJKeHHwe kohu,h  nxb nojiyuaioTb 3apa- 
Abi pa3Haro 3HaKa h Bb M npocuaKHBaeTb 
iiCKpa, cjiyacamaH noi;a3aTe;ieM'b BO30yjK- 
AeHia pesoHaTopa.

/łasi BOJiHb B'b X =  60 cm. Pepiyb iio- 
cipom ib  flBa napa6ojiH'iecKHX'b MerajuiH- 
'ieci;HXb aepKaaa (bb 2 ni. bbicotoio): bhó-

paTopb, noMiłineHHbifi Bb <i>onycHOH jiHHin nepBaro sepitajia, AaBajib 
nyuoitb 3jeKTpoMarHHTHwx'b Jiyneił, KOTopwe, nona^aa na BTopoe 
BorHyToe sepnajio, eoÓHpauHCb bb ero a-OKycHoii jiimiii h BO3ÓyiK- 
flaaH uoMbineHHhie thmb pesoHaTopu.

Tepn/h noKa3aji'b, tto uyuoKb 3JieKTpoaiarHHTHHXb jiynen no- 
jiapH30BaH'b h tto 0HB OTpaacaeTCH OTb iiJiocitaro 3epitajia h npe- 
JIOM-IHeTCH Bb IIpH3M’I> HO SaitOHaMb OllTHKH, H TTO CBOHCTBa 9TOK- 
TpOMai'HHTHHXb KOJieÓaHift TOHtAeCTBeilM CO CBOftCTBHMH CB'tTOBHXb 
KOJieÓaHift.

3aeKTpoMaruHTnaii Teopia CBŚTa MaKCBe.uiii, BHpaóoTaiinaH 
hmb Bb 1863 r. h #0 1889 ówBinaii 'itMb-TO nenyiKiiwMb, cjioatHHMb 
h HHKOJiy HeanTepecHEiMb, opasy cTajia eAHiicTBeiiHOio bosmoikhoio 
Ajhi Hacb 'reopieio CBtTa. Bo nceii HCTopin <i«h3hkh, MoateTb óhtb, 
uliTb óojil.e noyuHTejibnaro npHMtpa, tto Teopin cimniKOMb ^axe- 
lso ynie^inaiT otb ouw ra, flaate BWCKa3aiiHair TaKHMb Betain npHSnan- 
HMMb reHieMb, Kai.b MaKcnejuib, Bce-Taiin ocTaBajiaci. Oesiuio^iioio u 
łteAocTyiiHoro He tojibko ,i,m  3aypiiAHHXb, ho h ,i« i uepeflOBbixb y ie  -
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hwxb, noi;y,;ca oiimtb ne ;i ;uib Teopin ecTecTBCUHoS, bcIimu aerico 
CXBaTbIBaeMOfi npOCTOTH H HaTJIH,HHOCTH.

P a ra  (Righi— 1895) lipoflOjiscajrb paóoTH Teppa; ohb eipe ymeHb- 
iuhjib paaMtpbi BHÓpaTopa: ero BHÓpaTopB (<t>Hr. 6) coctohjib h3b 
#ByX'L lliapOBb, KB KOTopUMB SapHflb HOflBOAHJI-
CH flByADI HCltpaMH OTB HHflyKIlOpia H.ilH OTB
ajieKTpmecKOH MaiiiHHH. Ilojib3yacb BOjmasm
BB X =  10 Clii. H IipHÓOpaMH COOTBlłTCTByiOllJ,HX'b
pa3M'hpoBb, Phth BocnpoH.iBe.irb bcŁ onranecitie
OHŁiTM 40 a.iHiiTHHCCKOH nojiapH3apiH Jiyaa
BKJlIOBHTejlbllO.

^ . ih oiipeAbJieHiH 4,jihiih bojiiih cboóoaho 
pacnpocTpaHHioinarocłi nyaita ajieitTpoMarnHT- 
hhxb KOJieóaHiii iioxb3yioTca nnTep<i<epeHii,ioH- 
HHJ1B MĆTOAOMB, yiCa3aUHHMB EOHbĘMaHOMB 
(Boltzmann—1890}: iiynoitB Jiyuefl, BHxo,Ęaii],iH 
hsb napaóojiHHecKaro 3epnajia V (<wir. 7), nacTb®
OTpaataeTCH otb ujiocitaro aepitajia Mlf uacTbio otb Taitoro ate sep- 
itaiia M 2 h na^aeTb na BTopoe napaCojinuecitoe uepitajio R, bb ko- 
TopoMb Haxo^HTc»i pesonaTopB: ecan mh HaiHeiiB nepe^BHraTb sep- 
uajio M, h yBeiiHaHBaTb nyimb oahoh iio.iobhhh nynita, to MoateMB 
upAOÓpaTb 4 .'ta hhxb Taityio pasHiipy nyTefi, npa KOTopofi BTopaa no-

<płir. 6.

i{uir. 7.

jiOBHiia iiyuKa fiy^eTB iio4xo4htb kb peaoiiaTopy, onasflbiBan na iioji- 
bojihh: BTopaa iiojioBima iiyuKa óy/eTB BOSÓyat^aTb bb hcmb KOJieóa- 
itia bb upoTHBorioJiOJKHOMB HanpaBJieniH epaBBUTe ibho cb itojieóaiiia- 
mh, BosóyatflaeMUMH nepBoio hojiobhhoio; Tania npoTHBOiiojioatHbia 
ltojieóaiiia, citJia^HBaacb, bshhmho yiiHUToataioTCH: pesoHaTopB ne óy- 
4,ctb BoaSywAaTbca. yBeJinanBaa panaocTb ny.Tefi 40 ptjio fi boji- 
HH, Mbl yBHAHMB, KTO BTOpaH IIOJIOBHHa liy ilia CyjeTB fltftCTBOBaTb 
coriiaciio cb uepBOio, yBeHHHHBaa BO36y®4eaie pesoiiaTopa: pa3HH-

2
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pa .ujihhm nyTeS, KOTopyro na.no naTb nymtaMB s .ih tofo, utoÓłi iio- 
jiyiiHTb cnoBa MaKCHMa.ubHoe B03ÓyatneHie pesonaTopa, nenocpen- 
CTBCHHO H HSJFfepneTt n-IHHy BOJIHBE KOJieÓaHifl.

IIojib3yHCb cbohmb BnópaTopoMB h yMCHbniaa ero pa3M'I;pbi, 
P hfh (1895) mofb naÓJironaTb aciipy MełKny npaMOJiHHefiiiNMH peso- 
HaTopaMH eipe npn X =  2-5 cm.; npn naabHftfinieMB yMeHbineniH npn- 
óopoBB MeTon^; yica3aHHbiH reppoMB — ncnpa, 0Ka3biBaeTca óojrfee 
He npiiMiHHMHMb naa naÓJironeHia BOsóyatneHia pesonaTopa: nanpa- 
jneHie, noaynaeMoe otb aaeKTponHHaMHuecKofi iinnyKpiii bb pe30Ha- 
Topfc, njiHHa KOToparo Menbine l -2 cm., yme thkb uajio, hto ero hc 
XBaTaeTB ajih oópaaoBania HCKpai naate MaKpocitounnecKofi n.iHHbi. 
Ilp n  eipe MenBiniiNB pe30HaT0paxB możkho cb ycnl>xoMB bociiojib- 
30BaTbCH AByMH npyiHMH MeTOAaMH, PpHMtHHeMHMH TaKŻKC H 
óojibhihxb bojihb: TepMoaaeMenTOMB KjieMeHHHaa (Elem encie) ii ko- 
repepoMB BpaHJin (Branly).

ECJIH KB KOHpaMB pe3OHaTopoBB 72, n  7Ą (4>HF. 8), nieacny ko- 
TopuMH no;i)KHa upocitaKHBaTb HCKpa, npnnaaTb npOBOJiOKit pa3H0- 

poAHbixB iieTajuioBB (Hanp. Pt n Fe), h na- 
KpecTB 3axxecTHyTb hxb, KaKB iiOKa3aHO Ha aep- 
Teatił, to iipu B03ÓyiKAemH pe3OHa'ropoBB pa3- 
pnnŁi nepexo,HHTB no upoBOJiOKaMB, HarptBa- 
I0TB HXB H MlSCTO HXB COnpHKOCHOBeilifl; BCJThn- 
CTBie BToro noayaaeT ca TepMoaaeKTpHaecKifi 
TO KB, OÓHapyjKHBaeMblH HyBCTBHTejIBHHMB 
PajIBBaHOMeTpOMB G, OTKJIOHeHieMB CTphjIKH 
KOToparo h HSMipaeTCH BOsfiyiKneHie pe30Ha- 
TOpOBB.

MeTonzŁ „K orepepa” saiiJHonaeTea bb cjfŁ- 
nyiomeMB: kohph pe3OHaTopoBB ł i t h 7?2 («>hf. 9) 
HaX0AHTCH BB CTeitJIHHOH TpyÓOHKjfeCM, HailO.IHCH- 
hoh MeTajuiHnecKHMH OHHjiKaMH; ó-uaronapa MH- 
KpOCKOIIHUeCKOMy CJIOIO OKHCH Ha HOBepXHOCTH 
OTntJibriHXB Me,rajiJiH,iecKiixB 3epeiiB Meatny hh- 
jih m im t coeniiHCiiiH, HeoóxoAHMaro ,?i,Jia npo- 
boahmocth: BBena bb p tn b  oiihjikh, SaTapeio 
77 h raabBanoMeTpB G, mbi bb stomb iiocjrkn-

HeMB He ÓyneMB HaÓJnonaTb tokh. H o, nocTaTonno oaeHb caaóaro 
3apaateHia kohęobb peaoHHTopoBB, itoTopoe noJiyaaeTca npn bob- 
ÓyjKneHin bb hhxb KOJieóanifi, utoóh oiihjikh „enaajiHCb” h epasy 
CTHJIH npOBOnHTb 3JieKTpH'ieCTB0. HapyillHTb 3Ty CBH3B MOJKHO Jiep-

<[llir. 8.
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khmb coTpHceHieMh: K orepept cteihobhtch oiihti. chocoÓhhmb boc- 
npHHHTb h oÓHapyiKHTb noBoe nojieóanie pe3OHaTopoBi. *).

rininymeM y fjth cTpona yji;ajiocb (1895) aojiyaaTb h iipn homo- 
ju,h TepMoajieMeHTa HaÓJiiOAaTB FuieitTpoMar-
HITHHH BOJIHH B'b X — 6 mm.; CB 3THMH BOJI- 
HHMH MOJKHO ÓH.IO OÓH3py5HHTb ^BOflHOe 
npejiOMJieHie bł  npHCTajuiaxb c i p u  h ho- 
CTpOHTb JĘJIH HHXB npn3My Hhkojih. Eiu,e 
yMeHbinaa BHÓpaTopB — ;vl’.jiasi ero  H3B 
AByXI> H,HJIHH,H,pHKOBB B'b 0‘3 mm. TOJIIĘH- 
hh h 0'8 mm. ^ jihhh, a  oÓHapyatM l cna- 
6hh , ho iiecoMH^HHua c.n'L;i,bi KOJieSama 
iipn X =  3 nim. >  aacT o aip aro  B peiiem i
3T0 CaMHH KOpOTbis 9JiCBTpOMarHHTHHfl 
bojihh, KOTopbifl Kor^a-jinSo HaÓJiiOĄąjiHCb 
lipa HCKpOBOMB pa3pa^'li HpOBO^HHKOBB.

nojib3yacb KorepepoiiB, E osb (Bose, <I>nr- 9-
1896) Taninę HaÓJnoflajiB iiojihh bb X =  6 mm. h Jlanua (Lampa,
1897) aacjit^OBajiB npejiOMJieHie bojihb bb X =  4 mm.

ConocTaBJiaa Bce BHniecna3aHHoe, mh bh jh m b , hto ancnepH-
MeiiTajibHaa TexHHna BHpaóoTana chocoóh iionyneiiifl anenTpirae- 
CKHXB BOJIHB, lia'IHHai0mHXCfl OTB 6e3HOHeHHO-,HJIHHHHXB ,1,0 BOJIHB 
bb X =  15 kim. bb bh;i,T. iipHHym^eiiHHXB KoneóaHifi cb HeH3Mi>H- 
hoio aMnuHTyAOio, ,ĘaBaeMbixB iiarHHToaaenTpHHecHHMH wamHnaMH. 
3 th nojieóania ^aiieno 3axo^HTB bb oóaacTb no-ieóaHia, noTopua 
AaiOTB HaiiB iipoBOAHHna npa acnpoBOMB p asp a ^ t: Sfliłei. mh hmIicmb 
nojieóaiiiłi, HaunHaa otb X =  600 kim. h noHaaa nojieóaHiHMH bb ab^- 
CTH MHUJliOHOBB pa3B 60JI'ke KOpOTKHMH, CB X =  3 mili.

OAHanó coBpeMeHHaa <i>H3Hna He mojkctb AOBOJibCTBOBaTbCH 
3THMB ItOJIOCCajIbHblMB HHTepBajIOMB H3BliCTHHXB yffie SJieKTpOMar- 
HHTHHKB BOJIHB: ^llJIO BB TOMB, ’ITO liepeXO,!I,fl BB BOJIliaMB X <  1 m., 
mh noua^aeMB bb oÓJiacTB bojihb, cooTBl>TCTByiomHXB yme MOJie- 
nyjiapHbiMB noneÓaHiaMB MaTepiH; ho ajih BcecTopoHHaro H3CJitA0- 
BaHia CBOHCTBB MaTepiH HHMB HeOÓXOAHMO nOJIb3OBaTbCH eme MeHb- 
niHMH KOJieSaiiiaMH. TenjioBoe JiyncHcnycnaHie, nanB mh yBH^HMB 
jiajibmc, He mojkctb ^aBaim Jiyaefi X >  0-l  mm.; fljm nojiyueHia no-

’) Iipn CesnponoJionHofi Tejierpa<J>in Mapnoiia norepepB cjiymuTt Taninę naa 
perHCTpHponaHiH bojiht. bo mhoto MeTpoBt ajihhłi.
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jiefiaHifi, 3aKJiio>iaiomHXCH Meatpy X =  3 mm. h X =  O j mm., HaMb 
Heo6xoAHMO HaflTH hobh3 hctouhhkb.

H3MtpHTb flJIHHH 9T0Xb 60JI'fce KOpOTK0Xb B03Hb HHTepłepeH- 
uiero a HafijiioAaTb nxb TepMoaaeMeHTOMb He cocTHBHTb TpypHOCTH, 
ho nojiyuaTb 0X1) hsbIjcthhmh ya;e npieMaMH Bpa^b-an bosmoikho: 
B0ÓpaTopy h pe3OHarropy  Hy>KHO 6uao  6hi p a ib  pa3M tpu, uo cpaB- 
HeniK) C'b KOTOpUMH CaMblH TOHKia IipOH3Be,a,eHiH HaCOBlUHKa 0.10 IOBe- 
jiopa TOJibKO HeyisJiioJKifl MeTaaaHaecKia Macchi; KoannecTBO aHepria, 
KOTopoe Bb 80,3,4 s a p a ła  mojkho 3anacTH Ha THKOMb mhkpockoiih- 
'lecKOMi BHÓpaTopi, HeyjioBHMO Majio; CBepxb Bcero ;rroro hbjihct- 
ea eipe coBepnieHHO HeH3BtcTHbiMb bobmożkhh-jih ofipa3OBaHia ko- 
jieóaiiiii npH HCKpoBOJib pa3pafl4 TaKHXb HHHToa<Hbixb aapaflOBb ’). 
C em acb  mm ne HMieMb bosmojkhocth npe,n,BH,a,i>Tb, itaitb yaacTca 
paapiniHTŁ 3to sarpy^H em e; bo BCHKOMb cayuaf. rryT'b bctpŁthtch 
3Ha>iHTejibHbiH aaTpy^HeHia h cuocoób Hojiynenia eme ó o a ie  KopoT- 
KHXb bojiht. óyaeab  oneHb apyimuM b niaroMb Bnepe^b Bb oóaacTii 
3KCIiep0MeHTajIbHO0 0>H3HKH.

(OKomaHie ca^ayeTb).

3jieKTpoMarHHTHaa Teopia cBiTa
p .  p t. pHJIOBA.

1. H3b Bc4xb 6aecTHmHXb ycnI.xoBb <dh3hkh nocah,a,Haro Bpe- 
neiiH ajieKTpoMarnHTHaa Teopia CBirra A^aeKO ocTaBaaeTb 3a coóoio 
Bce ocTaibHoe. Coaflauie h pa3BHTie stoh Teopin CBa3aiibi cb caau- 
HbiMH HiienaMB (I»apaxea, MaKCBeaaa h Teppa. c&apaaeu iiepBuu 
AOKasaab, hto Bb 3aei;TpHiiecKHXb aBJieHiaxb i’aaBiiaa poab npHHafl- 
aejKHTb 03O.naTopaMb, a ne npoBO^HHKaMb, hto Haup. aaeKTpHuecKia 
npHTaaieHia h OTTaaKHBania cyTb hc fllificTBia Ha p aso w an ia , a pe- 
syabTaTb Bajania onpyataiomefi cpe^bi. MaKCBeaab, TeopeTHnecua

’) IIosBjieHie HCKpoBoro paapsaa ^ a » e  bt> Coubiuomi, Bn6pa’ropt, Teppa eme 
He cjiyjKMTb aocTaTOHHOKi ripHiHHOK) a m  oSpasoBaHia KoaeCaHiii: ctohtt, aoxhytb 
na HCKpoBoii nepepHBb, ttoGm BCSKoe bo ,S y c e n ie  b-ł peaoHaTop-fc HC<ie3Jio, xotii 
licKpa u upocKaKiiBaeTb CesnpenHTCTBeHuo. B o n  noliesiy 8KcnepnMeHTHpoBaiiie ct, 
reppeBCKjiłiH KojieGaiiiflMH (ocoOeBiio iipu MajibixT> X) TpeGye-ib Gojimiofi oiiłitiioctm.
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pa3BHBaa ap ea  5>apa3,ea, onpeflliJieHHte *opMyxapOBajiB ciiocoób 
pacupocTpaHeHia pificTBia na9JieKTpa3OBaHHaro T ta a  bb tomb uacT- 
homb e jiy aa i, Kor^a aapapB 9Toro tŁjib iiepioflauecKa H3MliHHeTCH, 
Kor^a bb iieMB npoacxoAiiTB 9JieKTpaiiecKiH KOJieóaHin: Torpa ao 
OKpyacaiomeMy asojiHTOpy pacnpocTpaHHWTca 'dM KmpoM amumnmH  
bojimw Ha no^oóie toto, KaKB bb BO3Ayxt, OKpyacaiomeMB BBynaipee 
tIijiOj pacnpocTpaHHKtTCfl 3ByK0BUH bojihu. HaKOHepB Feppy y^a- 
JIOCB OCymeCTBBTB 9TH BJieKTpOMarHBTHHH BOjlHBt.

Pa3B óujib HaSpeHB ciiocoób ocyipecTBJiHTŁ ajieKTpoMariiHT- 
HHH bojihh, cthjih H3CJi'Ł ,̂OBaTb HBJieHia, conpoBoatpaiomiii bxb pac- 
npocTpaHeHie. l ip a  btomb óujib Hafl^eHU HBaeaiH aHajioraaiiua 
BCtMB CBliTOBUMB HBJieHiHMB. OTCIOfla eCTeCTBeilHO BUTeKajIO 3a- 
KJnoaeHie, uto cbŁtobuh HBJieHia OTJiaaaioTCH otb 9JieKTpaaecKaxB 
tohbko KOflaaecTBeHHO, ho ae KaaecTBeHHo, hto cbIitobuh a  9Jien- 
TpOMarHHTHUH BOJIHBI TOHCjieCTBeilHU. 9 tO 3aKjH0aeilie, CTOJIb BU- 
pa3HTeJiBno 'BopMyjiapoBaHHoe TeppeiiB bb cjiOBaxB: „cbŁtb ecTb 
aaeKTpaaecKoe HBJieHie”, cayjKHTB ocHOBanieMB 9JieKTpoMarHHTHoa 
Teopia CBtTa. U pa asiioJKenia 9tob Teopia jih  oiianieMi, pa^B 
9JieKTpaaecKaxB ohbitobb coBepineHHO aHaaorauHBLKB flaano h3b4 ct- 
HHMB OIITHHeCKHMB OllHTaMB. XOTH nO CBOeH CyiH,HOCTB 9JieKTpO- 
MarilHTHHH BOJIHBI ÓJlHHCe KB CBliTOBUMB, HO IIO CBOHMB pa3MlipaMB 
OH& npaÓJIHJKaiOTCH CKOpliC KB SByKOBBIMB BOJIHaMB; BCHiflCTBie 
9TOrO HtKOTOpBie H3B OHBITOBB CB 9JieKTpOMariIHTHBIMH BOJIHaMH 
yfcjiaiOTCa u p a  iiOMOipa npaóopoBB, HanoMHiiaioiu,i-iXB aicycTauecicie.

2. Bbinie mbi ynoMHHaaa oób sjieKTpaiecKOMB icojieóaiiia; oÓb- 
HCHHMB TenepB, 'ITO Ha3bIBH6TCfl SJieKTpHHeCKHMB KOJieóaHieMB. E cjib 
mu npe^CTaBHMB ceóT. sapaaceHHua npoBo^HHKB, KOTOpuS icauaeT- 
cii uo 3HK0iiaMB MaHTHHiia, to 9to óypeTB UpOCTtaniili npaMhpB 
gaeKTpaaecKaro KOJieóaniH. ^ p y ro f i cjiyuaa btoto HBJieHia cocto­
htb bb tomb, '1TO sjieicTpaaeci.ifl sapach  nepeM imaeTca BHyrpa npo- 
BOfliiEKa H3B oahoi’0 ero iconua bb ppy roa , saTŚMB iiasapB a  t . 3,.; 
óojrŁe cjiojkhuh cjiyuaa 9JieKTpa'iecicHXB icojieóaHifi mojkctb coctohtb 
BB TOMB, 'ITO BHyTpa lipOBO^HHKa JBa paBHBIXB a  IipOTHBOHOJIOJK- 
huxb 3apapa icauaioTca aaBCTpf.ay oabhb ^pyroM y. Ha npaKTH- 
icfc bmIjiotb SHauenia Jianib sjieKTpiiuecKia KOJieóaHiH BToporo po^a, 
npoacxoAHmia caMa coóoio, óe3B yaacTia Mexana’iecKaxB chjib (hóo 
HHaae 9tb KOJieóaHia MoryTB Óutb Jianib oaeHB MepjieHHUMH, Manoii 
noBTopnejiocTH). Ho KaKB ocyipecTBHTb 9JieKTpaaecKia KOJieóaHia, 
KOTOpUH ÓU COBepniajIHCb CHMH COÓOIO? ^JIH 9TO1O pa3CMOTpHMB 
paspaftB neapeHCKoa óaaKii,



6 2 U. A. 3ujioao.

IIpe^eTaBHM'h ceóił aapajseHHyro jiefl^eHCKyio óamty; o^,Ha ea 
oÓKaa^Ka, nanp. BHyTpeHiiaa, HMteTB onpe,a,1ueHHhifi nojroatHTeabHufi 
sapa^B, a Ąpyraa—TaKofl ace OTpnpaTejiBHhifi 3apa;iB. E cjih npoBO- 
J10K0R) COeAHHHTB OÓKJia^KH 3apa®eHHOH Jiefi^eHCKOfi ÓaHKH, TO ilH 
pa3pH^HM'i> ee. O iihtb iioKasBiBaeTB, hto paspa^Bi MoryTB upoac- 
XO,ĘHTB pa3JIHBHO. llojIOJKHTeJIBHBlfl 3apa^B BHyTpeHHefl OÓKJia^KH 
OTuacTH nepexoAHT'Ł Ha BHiiinHioK), a OTpHpaTejiBHbifl HaoóopoTB, no- 
ua oda sa p a ła  He pacnpe^iłuaTea o^HHaKOBO h óaHKa ne pa3pa^HTca; 
ecJiH sthmb h oKananBaeTca iiponecc'B pa3jia^a, to ero Ha3BiBaioTB 
nenpepviGHViMv paapudoMK. Ho HHor^a paspa^B iipohcxo3,htb imane: 
oÓKJiaAKH He tojibko paspajKaioTca, ho HfcCKOJiBKO pasb nepe3apa- 
ataioTca; oÓKJia^Ka, KOTopaa CHaaajia Ówia 3apaa<eHa nojioatHTejiBHO, 
paapaataeTca Ha MTHOBeHie, 3apaataeTca OTpnuaTejiBHO, ohhtb paa- 
paacaeTca, 3apa;KaeTca nojioatHTejiBHO h t . x.; ^ p y raa  oÓKJia^Ka hc- 
HBiTbiBaeT'B npoTHBonojiojKHBiH H3M'hHeHia: 3apH5KCHHaa CHaaajia oTpn- 
u,aTejBHO, OHa pa3paataeTca, 3apaacaeTca nojioacHTejiBHO h t . n p n  
3T0MB BB HpOBOJIOIfił, COe^HHHIOmeH OÓKJia^KH ÓaHKH, npOHCXOAHT'B 
BCTptuHhia [lepcMiimeHia hpothbohojio5khbixb ajieKTpnaecTBB bb Ty 
h Apyryio CTOpoHy, t . e. ojieKTpHaecKia KOJieóaHia, a noTOMy h ca- 
xiŁiii TaKofi paspa^B HasuBaeTca KOJieSameMHWMs pa,3pndoM,?>.

npOCTHMB OIIHTOMB MOJKHO ^CMOHCTpHpOBaTB OÓa pO^a 9JieK- 
TpH’ieCKHXT> pa3pHAOB'B.

Bo3hiieMB aaeKTpHaecEyH) MamHHy O occa; KOH^yKTopH Maraa- 
hh pa3ABHHeiiB TaKB, htoóh Meac^y hhmh HHKorfla He nepecitaKH- 

BHJIH HCKpU, a BB 3apHJKaeMBIXB ero 
jiefi,neHCKHXB óaHKaxB C, h C2 (4>nr. 1) 
coe^HHHMB: BHfcmHia oÓKJia^KH upo- 

Ci bojiokoio l, a BHyTpeHHia—npoBoao- 
KOIO M N , BB KOTOpyiO BBe^eHH HCKpO- 
bo0 iipephiBaTeaB J  h rojibH,eBCKaa 

C-! TpyÓKa / / ;  iior^a JieiifleHCKia óhhiih 
£OCTaTO’iHO aapa^HTca ManiHHOio, ohIi 
paspaacaioTCH apesB piina MN h 3a- 
CTaBJIHIOTB npn stomb CBtTHTBCH 
Tpyóicy H. T ojibh^ bckoio TpyÓKOio

HasBiBaeTca reficaepoBCKaa TpyÓKa cb AByMa bIjTbhmh, BHyTpb ko- 
TOpHXB BI1HHHBI CTeKJIHHblH BOpOHKH; y3Kie KOHĘbl IIOCJI'feflHHXB OÓpa- 
ipeHBi bb npaBofl bIjtbh kb ajieKTpoay a, a bb jtŁboS —-kb siieKTpo- 
Ay 6; 3th BopoHitu hmIjiotb cboS ctbo nponycKaTB M ira  tojibko Ta. 
koh pa3pH,a,B, KOTopufi HanpaBJienB otb hxb y3itaro Konpa kb hih-
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poKOMy TaKHMł oópasoMB ecaH rojibpeBCKaa Tpyóna BBc^CHa bb 
H’fcllb, HO KOTOpOŻ H^eTB TOKB OTB a KB b, TO CBŚTHTCH O# Ha lipa- 
Baa bIjtbb; ecjm ace pa3pfl^B HaupaBJieiiB otb b kb a, to cbIjTHtch 
o^Ha jifcBaa bIjtbb. E cjih HaKOHepB młi óyaeMB ripoiiycKaTb upesB 
Hamy Tpyóay KOJieóaTeiibHbiii pa3pHflB, t . e. ÓHCTpo cjrbflyiomie 
oahhb 3a ApyniMB pa3pH;ibi npoTHBonoaożKHHXB HaiipaBJieHiii, to 
oób bŁtbh óy,a;yTB CBiTHTbCH.

OÓpamaeMCH Teriepb kb HanieMy onbiry. E cjih kohułi iipepbi- 
BaTejia J  pa3,a,BHHyTb hcmhoto, to cbItthtch o^ hh bIstbb ipyÓKH H-. 
CJiiA- paspaflB ÓaHOKB HenpepHBHbifl. Ey,a;eMB nocTeneHHO yBejin- 
'ihbhtb paacTOSHie M ea^y KOHpaMH iipepuBaTenn (BCJibACTBie nero 
conpoTHBJieHie „HCKpbi” yMeHbHiaeTca); bb H3BtcTHbiu momchtb 3a- 
CBiiTHTCfi o ó i b Łtbh iianieH TpyÓKH; cjtŁ .̂OBaTejibHO Teriepb pa3pnjiB 
óhhokb KOneóaTeJibHbrfi. 9 totb ohhtb , oÓHapyrKHBaa oóa po^a pa3- 
pn^OBB — HenpepwBHHS h KOJieóaTejiBHHH, H0Ka3biBaeTB eipe, hto 
iipa 0CTHJibHbixB paBHbiXB ycjioBiHXB pa3pH,HB H3B nenpepbiBHaro 
iipeBpaur,aeTCH bb KOJieóaTejibHHft Tor^a, Kor.ua conpoTHBJieHie pa:r- 
pH^HoS iyknn ^ocTaTOHHO yMeHbmHTCfl.

Pa3BHCHHTb npoHCxojK,neHie Toro h ap y ro ro  pa3p«aa możkho 
xoth OTnacTH, oópaTHBiiiHCb kb iiaHTHHKy, ,i,BHHteHie KOToparo npefl- 
CTaBJifleTB oÓpasepB KoaeóaHift. IlycTb ^bh npoBOAHHKa, iianp. oó- 
Kaa^KH KOHAeHcaTopa, cocahhhiotch npoBOJiOKOio; ecjiH oirl; He oahhh- 
kobo sapHateiibi (He rrpH oahomb noTeHLiiajrfc), to 3JieKTpiriecKoe paB- 
HOBicie HapymeHo hoąoóho TOMy, kbkb HapyniaeTcn MexaHHnecKoe 
paBHOBicie, Kor^a MaHTHHKB otkjiohchb otb BepTHitajibHaro iiaupaB- 
jieHia. H bb tomb h bb upyroMB cJiynat CHCTeMH cTpeMHTcn B03- 
CTaHOBHTB paBHOBliCie: npOBOflHHKH CpaBIlHBaiOT b CBOH IIOTeiUl,iajIH 
npH nOMOIĘH TOKH Bb COe^HHHTeJIBHOH npOBOJIOKli, a MaHTHHKB IipH- 
ÓJIHJKaeTCH KB BepTHKHJIH. Ho MaHTHHKB He OCTaiiaB.IHBaeTCH Bb 
CBoeMB nojioateHin paBiiOBlrcifl; npioÓpiłTan citopocTb, ohb—no Htiep- 
pin—npoxoflHTB 3T0 iioJioaceHie; noflOÓHO TOMy, Kor^a naniH npoBOfl- 
hhkh paspa^HTCH, ^ocTHmyToe ajiertTpHuecKoe paBHOBbcie He yflep- 
jkhtch, a TOTnacB ate óy^eTB napymeHO npHHHHOio aHajiornuHoro 
cb HHeppiero.

9Ta npHHHHa, KaitB Herpy^HO bh^Istb, ecTb caMOiiaBe^eHie. 
Kb MOMeHTy cpaBiieiiin iioTeHpiajiOBB paspa^ubni tokb HcnesaeTB,

’) 3a HanpaB.teHie paapajra cirnTaroTT> naupas-irenie jranjueHin nojrowuTear.- 
naro a.ieKTpiiieoTBa; jBmKOHie oTpnnarejn>iraro aaiiKrpii^cerua piinnea.ir.Ho paapij- 
Jiy npoTHBOHoaoHtHaro HanpaBjicaia.

Kor.ua
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ho bb to ate BpeMii HC.ih^CTBie caiioHane^eHia— bb coe^,HHHTe.Ub- 
hoh npoBOjiOKi HH^yHHpyeTCH tokb TaKoro ate HanpaBJieHiH, h pa3- 
pa^Hbifl tokb npoAOJiataeTca WH.iyHtipOBanHbiMB, nona nocJiiAHifi He 
COOOmHTb IipOBOAHHKaMb SapHflM UpOTHBOlIOJIOatH bie H U B, KOTOpUe 
ohh HM^HH npeat^e. 3 ^ ic b , itaKB i-i bb cJiyuat MaaTHHKa, noaoate- 
Hie paBHOBiciH nepefi,j,eHO; aaa  ero BOSCTaHOBJienia Ha^o BepHyTb- 
ch nanaAB. K orna ate paBHOBŁcie bhobł .uocTHraeTca, Ta ate npn- 
HHiia ero TOTuacb HapymaeTB, h KOJieóania cJitn3'K>TB óesnpepHB- 
ho op;HO sa jtpyrHMb.

KoaeóaHia MaaTHHita He liponojiataioTca Óe3B KOHpa: itaatnoe 
ero KOJieóanie coBepmaeTca cb MefiBiueró HMnjiHTynoio. uŁmb npe- 
Abmymee; iiocjiIj HhKOToparo UHC.ua nocTeneHHO 3aTyxaioipHXB ko- 
•ueóaHifi, MaaTHHKB ocTaHaBaHBaerca. 9 to oóycjiOBJiHBaeTca Tpe- 
HieMb. Ho bb 3JieKTpHuecKHXb iiBjreniHXb coiipoTHBJienie npoBon- 
HH-Ka arpaeT b r y  ate poub, Kaitb TpeHie—bb MexanaueeitaxB hbjic- 
Hiaxb; e.rhn. a  ajieitTpauecKia KOJieóaHia noJiatHbi nocTeneiiHO aary - 
xaTb (yMeHbniaTb cboh aMnaaTynm) a  iio^b  KOHepi. cobcT.mb npeicpa- 
THTBCH.

E cuh TpeHie, HcnuTbiBaeMoe MaflTHHKOMB, ne3HauaTCJiBHO, to 
oho ne OKaabiBaeTb samliTHaro BJiiaHia Ha nepioflb ero KauaHifl; eejia 
ate MauTHHKb nasonaT ca bb oueHB BasKofi cp e n t, npencTaBJiaiomefi 
e.\iy óojibinoe conpoTHBJieHie, to, óynyua hoahhtb, ohb onyeitaeTCH 
sie^aeHHO, 6e3B CKopoeTH nocTaraeTB cnoero nojioateHia paBHOBfecia 
a  ne nepefijteTb upesb nero: MaaTHHKB ne óyneTB itauaTBCH. Co- 
BepmeHHO uoAOÓHoe ate naSjiionaeTca h npn ajieitTpauecitOMB pas- 
p a n t;  nesHauHTejibHoe conpoTHBJieHie npoBOAHHita He BjriaeTB na ne- 
pioAb npoHcxoflHui,HXb bb Heiib aaeKTpauecKHXB KoaefiaHiS; eejia 
conpoTHBJieHie snauHTejibHO yBejiauaBaeTca, to nepionb ajieKTpaue- 
ckhxb itojieóanifl bb npoBOAHHKfc BoapacTaeTb, a itorna sto conpo- 
THB.uenie nM aeTca oueHB 6ojibiiihmb, to paspan^  bb hcmb nepecTa- 
eTB 6bitb KO.ieSaTeabHBiMB.

Teopia 3JieKTpauecKaxB itotiefiania ówna nana rejiBMrojibpoMB; 
Ołca3HBaeTca, uto y ra  itojieóania hmIiiotb m'I>cto tojibko bb tomb 
cayual;, ectia cymecTByeTB H3B'fccTHoe cooTnornenie .ueatny yjieitTpo- 
eMitocTBio (6) paspaataiorpeflca óam ta, conpOTHBJieHieMB (72) a  ko- 
3<i><i>HpieHTOMB eaMOiiaBCACHia (Z,) ly&na, a hmchho itor.na

Torna upoHexoxHTB KoaeóaTeabHHfi paspana; eejia conpoTHBJieHie

UHC.ua
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iiajio, to nepioflT. 8JieKTpHqecKHXB KOJieóanifi onpeflkaHeTca 4>op- 
Myaoro:

(2)

OTCIO^a BH^HO, HTO Iiepio^B 9JieKTpHlieCKHXB KOJieSairifi bb ^ hhbomb 
npoBOAHHKt. biiojihIj onpeAijiHeTCH ero pa3Mf>paMH h nopMoio, otb 
KOTOpŁIXB 3HBHCHTB L  H S; HHaiie TOBOpH, KUMcdoMy npOGOÓHUKy C60U- 
cmaeHHW ojieKmpiinecKiH KOJieSamn onpedibM Huaio nepioda.

XOTH 3TO BpeMH T  OÓUKHOBeHHO Ó U B aeT B  OHCHb M3JI0 (flO 
00000002 sec. h Kopoae), t4 mb He MeHfce ero  mojkho HSMtpHTh npa  
iiOM Oipii B p a ip a r o i p a r o c a  3 ep K ajn > p a  *).

yKasty erpe Ha ohutb, onpaBflUBaroipift ycaoBie (1). Koa®- 
4>HH,ieHTB CaMOHaBeAeHiH KOHTypa 33BHCHTB otb ero (SOpMH H pa3- 
MfcpoBB; fljifi iipoBosoKH, cjioateiiHofi BflBoe, ohb paBeHB HyjIIO; eCJIH 
ate npoBOJioity pacnpaBHTb, to es  itO3»4>HpieHTB caMOHH^yKpin ot- 
jihuchb otb HysH. IlycTb cnaqa.ua o^Ha uacTB coe^HiiHTejibHOH npo- 
bojiokh N  caoateHa Bpnoe; óypeMB cÓJiHataTB kohęłi npepuBaTejia J , 
rioita KOJieOaTejibHHH paspa^B  bb naraefi piran He cmIihhtch Henpe- 
pUBHHMB, H IIOKa OflHH H3B BkTBefi TpyÓKH H  He nOTyXHeTB; ecan 
33T11MB paCIipHBHMB lipOBOJIOKy N  H T3KHMB OÓpa3OMB yBCJIHUHMB 
K034>*Hii,ieHTB caMOHH,nyKpiH łykną, to oók b Łtbh TpyÓKH bhobb 3a- 
CBkTHTca. CakA. npH hoctohhhhxb 6  h B  pa3papB hsb HenpepuB- 
Haro npeBpaipaeTca bb KoaeÓaTeaŁHufi Tor^a, itor^a KO3n><KHpieHTB 
CaMOHHAyKpiH ^OCTaTOHHO yBeJIHHHTCH.

3 . ^ jih ohutobb Teppa 9aeitTpHqecKia KOjreóaHia pa3paataio- 
ipeficH jieftAeiicKofl óhhkh oita3ajiHCB canniKOMB npo^oaatHTeabHU- 
MH; Ha^,0 ÓHJIO yMeHbniHTB 3JieKTpOeMKOCTb ÓaHKH H yMeHbmHTB 
caMOHH^yKpiro pa3pa^Hofi piran; nosTOMy TeppB ycTpoHSB cboio 
„ÓaHKy” H3B AByXB C<SepH'ieCKHXB npOBO,HHHKOBB A  u  A ' (<j>nr. 2)

<[>nr. 2.

MH H3B AByXB MeTajUIHqCCKHXB JIHCTOBB B  H B '  (® H r. 3 ) , 3Ha»IH- 
TejitHO yflajieHHMXB a p y rn  otb Apyra, a pa3pa,HHyio p i i i b  —  H3B 
npaMoro upoBOAHHKa CC" weatpy hhmh; bb btomb npoBO^HHKił óujib

*) Cm. CTp. 52.
3

cnaqa.ua
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nepepuBB J, bb koto'pomb o6pa3OBUBajiacb ucitpa; Bce sto bmI ctŁ 
eocTaBJiflJio SMKmpiiuecmu euGpamopz. IIpaMyio, nepneaji,HKyjiapHyio 
kb BHÓpaTopy a  iipoxoAflmyro ipe3B ero cpe^nHy, Ha3tiBaioTB ijiae- 
how Mimew BaópaTopa.

IIpOBOAHHKH C B C  BBÓpaTOpa COe^aHaiOTCH CB nOJIIOCaMH 
HHflyKTopa PyMKopa>a, KOTopufl hxb sapaataeTB pa3XHiiHUMH aaeK- 
TpHueeTBaMH; npoBOAHHKH He TOTnacB we paspawaiOTca, 6xaroAapn 
moaHpyiomeMy cjioio BO3^yxa bb «/; ho, Kor^a 3th aapa.Tbi cflłłJia- 
IOTCH flOCTaTOHHBIMH, BB J  npOHCXOAHTB BCKpa, SaMHKHIOipaa HamB 
npOBOflHHKH, H UpH 3T0MB HOCJliAHia paSpawaiOTCa KOJieÓaTeJIbHO.

4. 9jieKTpHHecKifl KOJieóaHia bb BaópaTopl conpoBow^aiOTCH 
HtKOTopHMH HBJieHiHMH bb oitpywaiomefi cpefllj. JJ-IH Toro, hto6h  
;iaTb c e ó i otuctb bb 3THXb HBjieHiaxB, npeflCTaBBMB ceóli Baópa- 
TOpB CC' (®BT. 4) B pHflB paBHOOTCTOHIIl,HXB ApyrB OTB flpyra H.H- 
JIHH3,pH‘ieCKHXB UpOBO^HHKOBB 1, 2, 3 , paCIIOJIOWeHHHXB nO TJiaB-
hoS uarna BaópaTopa a  napajiaejibiio eMy; Kor#a npoBOflHHKB C 3a- 
pHHteHB HOJIO/KHTeJIbHO B C  OTpHJiaTeJIbHO, BB np0B0,H,HBK8XB 1, 2, 
3 , . . .  HaBo^HTca aapHflbi: OTpapaTeabHbie Ha BepxHaxB kohixhxb a  
nojW/KBTejibiihie na hhwhhxb; ecjia snaKa sapa^OBB C a  C' h3m!ihh- 
IOTCH, TO a  3H3KB SapHflOBB BB 1, 2, 3 . . . TOWP H3M'fcHHK>TCH; eCHH 
Me«^y C a  C’ npoacxoAHTB KOJieÓaTeabHbia pa3pa^B, to bb 1, 2, 3 . . .  
npoHCxo^HTB aseitTpanecitia KOJieóaHia. E caa Óu ^ificTBie BaÓpa- 
Topa pacnpocTpauMOCb MrHOBeHHO, to B ci npoBOAHHKB 1, 2, 3 . . .  
OAHOBpeMeHHO ÓbUIB 3apHWeiIbI OflHHaKOBO (Haup. BBepXy BCt IIOJIO- 
WBTejIbHO, a BHB3y BCt. OT])HH,aTeXbHO).

IIpaMesiB, hto ajieitTpauecKoe ,a,f>ficTBie pacnpocTpaHaeTca cb 
HiłKOTOpOH) CKOpOCTbIO; TiyCTb BB nepBŁlfl MOMCHTB pa3pH3,a BepXHHH 
nojiOBBHa BaópaTopa aapawciia noJioiKHTeabHO, a hhwhhh—oTpapa- 
TejibHO; ÓJiawaaniie npoBO^HHKa Óy^yTB 3apaweHH BBepxy OTpapa- 
TejibHO, a BHB3y noaowaTejibHo; nycTb kb KOHny Maaaro npoMewyrKa 
BpeMeHB ^ficT B ie BaópaTopa pacnpocTpaHHJiocb TOJibKO #o BToporo 
npoBo^HHKa (pac. I); ho ^tflcTBie paenpocTpaHHeTCH ^aulie a  no 
npomecTBia TaKoro we BpeMeHa TpeTia a  aeTBepTbifl npoBO^HBKH 
npaX0^HTB BB TO COCTOHHie, BB K8K0MB nepeflB TlłMB ÓhIJIB nepBhifi 
a  BTopofi; Meac^y t4 mb nycTb 3Hana 3apaxoBB BaópaTopa h3m1jhh- 
jiacb, BCJit^CTBie nero asMtHHJiacb a  shhkh sapa^OBB bb nepBuxb 
AByxB npoBO^HBKaxB (pac. II). Eiu,e npe3B THKoe we BpeMH HHTbifl 
a mecTofl hpoboahbkb sapawaioTca, a 3HaKa 3apHflOBB npe,nbmymHXB 
H3MtnaioTca (pac. III) a  t. Tania nepesapawernH HamaxB npo- 
boahhkobb conpoBOJK,n,aiOTCH a-nenTpanecKHaiB KOJteCaniana bb hhxb
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Toro ®e nepio^a, aaitb h bł BHÓpaTopfc. IIohhtho, >ito 3th aojie- 
ÓaHia BM3HBaiOTCa aaeKTpHaecKHMH CHJiaMH, A'fcficTByioiu,HWH Bb pas- 
hhxł M'hCTaxB hojih h nepioAHBecKH HanpaBiaeMHMH to BBepxb, to 
BHH3b; 3TH CHHH pa3BHBaiOTCH Bb IlOJrfc BHÓpaTOpOMŁ He3aBHCHMO 
OTb toto, Haxo^,aTca-aH TaMb t4 upoBO^HHKH 1, 2, 3 , . . . ,  A^ficTBieMb 
Ha KOTopue oHi ce6a upoaBJiaioTb. TaaHMb oópasoMb 0Tb BHÓpa-

(I)

2 3 4

+

6 a 9

(II)

+

(III)

I

+

(IV)

+

+

+ +

5

I

+ +

<l>nr. 4.

TOpa Cb 3JlCKTpHlieCKHMH KOJieCaHiHMH Bb OKpyJKaiOipeMb 36Hpb pac- 
lipocTpaHaioTca ajieitTpanecitia chjih, kotophh Bb KaatAOMb ^aHHOMb 
JłfeCTt H3MllHHK)TCH Iiepio^HaeCKH, HaiipaBJIHHCb TO Bb OAHy CTOpO- 
Hy, to Bb npaMO npoTHBOUOJioatHyio; Tauoe pacnpocTpaneHie chjih



68 II. A . 3 ujio8h.

rpao>H'iecKH mojkho upescTaBHTb CKoabaameio BOJinooÓpasiioio JiHHieio 
iioaoóho TOMy, KaKb Booóm,e ripeACTaBJiHioTb pacnpocTpaneHie bojihb: 
Bb ^anHOMb cjiyuai paciipocTpaHHiOTCa e o jiw i dM um punecw ou n u w i .  
9 th bojihh, iiohhtho, iionepeaHHa: ajieKTpHaecKia chjih BCKuy nep- 
iieH^HKyaapHbi Kb rjtaBHofi m i n  BHÓpaTopa, no HanpaBJieHiio koto- 
pO0 OH li paCIipOCTpaHHIOTCH.

Ho OflH^-JIH BOJIHH BJieKTpHaeCKOfi COH BWX03,HTb H3b BHÓpH- 
Topa? HeTpyflHO bba^ tb, hto H3b Hero Bbixo,HHTb eme sojihm  M ai- 
HUmHOU CUMbl.

npe^CTaBHMb c e ó t, hto ajieKipHuecKaa BOJiHa pacnpocTpaHa- 
CTCH BIipaBO; nyCTb COCTOHHie es Bb HSBfcCTHHfi MOMeHTb H3OÓpa- 
jKaeTCH BO.uHoo6pa3Horo JiHHieio A B C D  (<phf. 5), pascTOHHia ltoefi OTb 
och oiipefliuisnoTb iio BejiHHHHii h nanpaBJieHiio BjieKTpHuecKia chjih

Bb pa3Hbixb M'fcCTaxb upocTpaHCTBa. nyCTb jiHHia A ' B ' C D ' . . .  npe#- 
CTaBJiHeTb Hamy BOJiHy Maaoe BpeMH cnycTH. CTpfejiKH, HanpaBJieH- 
HHH OTb nepBOfi JIHHin KO BTOpOił, OnpeA^JIHIOTb, KHKb H3Ml>HHI0TCH 
ajteKTpHuecKia nepeMlsmcHia: gjieKTpHaecTBO Bb iiacTiinaxb cpe^H 
flBHżKeTca iio HanpaBJieHiio 3THXb CTpfcaoKb; hth AsnateHia ajieitrpH- 
aecTBa oópa3yiOTb, hohhtho, tokh Bb aacTHii,axb cpe^H.

3aMKHyTHfi TOKb, KaKb H3B4CTH0, pa3BHBaeTb MarHHTHyiO CH- 
jty, HanpaBJieHHyio nepiieH^HKyjiapno Kb ero ii.iockocth cb OTpHpa- 
TeiibHofi CTopoHH Ha nojioatHTejibHyio. Ilpn  paeupocTpaHeHiH BOJiHb 
3JieKTpH>ieCKOfi CHHH HHrjĘlł, KOHeUHO, H'IiTb THKHXb MjlCTb, KOTOpblH 
ÓHJIH ÓH BHOJIirfc OKpyjKeHŁI TOKHMH, HO eCTb ATfeCTa A 'B ,  C D , . . . ,
OKOHO KOTOpHXb 9TH TOKH CJlllBa H^yTb BHH3b, a CnpaBa---BBepXb,
h r̂ yfe ciifcA. pa3BHBaioTCH MarHHTHbia chjih iiepneiiflHKyjiHpHHH Kb 
hiiockocth aepTeata h HanpaBJieHHHa Bnepeflb, h M iera B 'C , D 'E , . . . ,  
OKOHO IiOTOpHXb 3TH TOKH CnpaBa HflyTb BHH3b, H 1’̂ ’fc pa3BHBaiOTCH 
MariiHTHHH chjih, HanpaBJieHHHa Hasach; okojio MicTb B B ',  C C , . . . ,  
KaKb' cupana, TaKi. h cniBa, tokh nepeMlnąeHia HaupaBneHH oahhh- 
kobo, h noTOMy 3At>Cb H-fcTb MarHHTHHXb CHJib. PaciipeflineH ie Hit-
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iiihxb MarHHTHHiŁ chjtb lipeAcraBJiHeTCH B0JiH00Ópa3noK> annieio to­
to ate nepiofla, kbkb nepio^B nepBofi, npeACTaBJiHiomefi pacnpe,a,'k- 
jieHie 9aeKTpHHecKHXB chab; a ra  BTopaa jihhhi nepecfcitaeTB ocb bb 
TŚXB Hte TOHKaXB KaitB H nepBHH; HO HJIOCKOCTb BTOpofl JIHHia uep- 
neHflHKyjiHpHa kb hjiockocth iiepBOH jihhIh.

TaKHMB OÓpaSOMB CB paenpOCTpaHHIOmeiOCH BOJIHOIO 9JieKTpH- 
aecKofi CMbi cBH3aHa pacnpocTpaHaroinaiica bb tomb ate nanpaBJie- 
Ilia BOJIHa MarHHTHOfl CHJIbl; 0Ó4 BOJlHbl BM-IłCTiS OÓpa3yiOTB SJieKmpo- 
MatHumuyw eojiny. Mbi MOffieMB roBopHTb oób sjieKmpwiecKUKK h 
m rnum H W w  Jiynam.

5. Tenepb B03HHKaeTB BonpocB: KaitB odHapyatHTb cyipecTBO- 
BaHie 9.1ieKTpOMarHHTHbIXB BOJIHB HJIH CymeCTBOBHHie 9JieKTpHlieCKHXB 
h MarHHTHbixB .iiynefi? 4 JIH 9Toro CJiyacaTB ocoóbie iipnóopH, Ha- 
3hiBaeMbic dM KmpunecmiMU pe3onam opaM u hjih npieMHUKajnu.

IIpeACTaBHMB ceófc 3Byqaui;i0 KHMepTOHB, otb KOToparo bb oapy- 
acaiomeMB BO3flyxt pacnpocTpaHHioTCH 3ByK0BHn bojihw; ,ęjih oÓHa- 
pyaceHia nocjiił%HHXB CTaBHTB ^pyro ił KaMepTOHB, Koropwfi, ó y ^ y ra  
HacTpoeHB o^HHaKOBO cb nepBUMB, Toate npnxo,HHTB bb KoaeóatiiH 
h 3ByqHTB; TaKoe HBaeHie Ha3UBaeTCH aKycTHHecKHMB pe30HaHC0MB. 
nOflOÓHO 3T0My aaeKTpOMarHHTHHH BOJIHW, BU3bIBaeMUH BHÓpaTO- 
poMB h pacnpocTpaHHiomiflca bb H3OJiapyiomefi cpeflt, Moacno oÓHa- 
pyjKHTb npn noMOiĘH BToporo BHÓpaTopa, ecjin tojibko nepioAB ero 
9aeKTpHHecKHXB KOJieóaHift paBeiiB TaKOMy ate nepio^y nepBaro bh- 
SpaTopa; ripa btomb bo BiopoMB BHÓpaTopił, Ha3WBaeM0MB djiewmpu- 
necmiMz pe3OHamopo.vz, naBO^HTCH aaeKTpHHecKin KOJieóaHin; Taitoe 
HBaeHie HasbiBaeTca dJieKmpmecmtMG pesonaHcoMz. HżraKB 9JieKTpn- 
aecKifi pe3OHaTopb ecTB to,tb ate BnópaTopB, bb kotopomb ycTpa- 
neHB HeHyatubiS eMy HH^yitTopB; 9totb nocatflHiS iiphboahtb bb 
AfcficTBie BHÓpaTopb, a pe3onaTopB npHBo^HTCir bb jpfcficTBie oitpy- 
ataromHMB noaeMB.

MexaHH3MB gaeKTpHHecitaro pesoHaTopa conepineiiHO aiiaaora- 
'ieHB TOMy, KOTopbifi HM'keTB m'Łcto bb aitycTHuecitOMB peaoHaTopt, 
Hanp. bb opram iofi Tpyóii: 9JieKTpHnecKoe KoaeóaHie, iiaBe^ennoe bb 
pesoHaTopli OKpyacaiomeio cpe^oio, pacupocTpaHHeTca bxo.ib  pe3O- 
HaTopa, OTpaataeTca otb ero KOHąa, BO3BpaiĘaeTCH Ha3a^B, OTpa- 
ataeTca otb ^ p y ro ro  itoHpa, oiihtb BO3BpamaeTCH h t . bct, 9th 
BCTpiPiHbiH KoaeSania HHTepa-epnpyioTB; ecHH nepio^B 9thxb aoae- 
óaHiił noflxo^HTB kb pasMfcpaMB peaonaw pa, to ohh oópaayioTB oji- 
Hy CToaayio BoaHy cb nyiHocTHMH h y3JiaMH; bb npoTHBHOMB cjiy- 
>iali ohh B3aHMHO yHHHToacaiOTCH; OTcio^a saKjnouaeMB, hto Kaat^o-
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My peaonaTopy cbohctbchłio aaeKTpHaeeKoe KoneÓaHie onpeAfcaeH- 
Haro uepio^a. B anie mu bha4 hh a m  nero BHÓpaTopy HystHa HCKpa,* 
ona no3BoaaeTB npoBOAHHKHMB pa3pastaTbca; peaoHaTopB, iiohhtho, 
He Hyac,a,aeTca bb ncK pt, tbkb khkb npHBOAHTca bb ^feficTBie OKpy- 
acaioiUHMB nojieMB; noBTOMy mojkho ynoTpefisaTb mMumou peaona- 
TOpB, BB KOTOpOMB UpOMeHtyTOHHUe lipOBOAHHKH COefl&HeHU 6e3B 
nepepuBa; thkhmb cusohihumb pesonaTopoMB MosteTB cjiystHTb Me- 
TanjHnecKifi CTepsteHb hjih MeTaminnecKaa nnacTHHKa. Ho HeAOCTa- 
touho, htoÓu  bb pe3OHaTopfc upoHcxoflHJiH KoseOaHia; HHMB HHAO 
eipe 3HaTb, hto ohh TaMB npoHcxoA«TB; bb BH^y 3Toro pesoHaTopB, 
khkb a BnfipaTopB, CHaóstaioTB HCKpoBUMB npepuBHTeiieMB, BB ko- 
topomb 6h  noHBjrajiacb ncitpa, nor^a bb pesonaTopls oÓpa3yroTca 
3-ieK'i’pHHecKiH KOJiedania. T hkhmb oópaaóMB BHÓpaTopB toS hsh 
Apyrofi <i>opMu MOHteTB óhtl ynoTpefiaaeMB bb KanecTBh pe3OHHTO- 
pa; oóuKHOBeHHo Kpaśhrie npoBO£HHKH ycTpaHaioTca; nauje Bcero 
nojib3yioTca pesoHaTopaMH AByxB thiiobb: peaonamo-
poMv ( o r .  6), bb kotopomb npoMeacyToaHaa npoBonoKa BB' npHMaa, 
H (<PHT. 7), BB KOTOpOMB 3TH IipOBOJIOKH COTHyTU H CO-
eAHHeHU KOHĘaMH. Btophuhhh HCKpu Bb peaoHaTopt ropasao  KO* 
poae (COTbia AOJIH MHJIJIHMeTpa) nepBHHHHXB HCKpB BHÓpaTOpa.

K or^a nponcxoAHTB Hcitpa bb pe3OHa'ropii? SjieitTpanecKia ko- 
ne0aHia gucTpo TyxHyTB; ecun HanCojibinaH H3B aMMHTyAt 3THxb 

K0.ie6aHifi, hmchho uepBaro ko- 
jieÓaHia, AOCTaTouHO b e ji h k a, 
mtoóu paaHOCTb no'reHH,iajioBB 
bb npepuBaTejit aocthoh  Toro 
3na>ieHia, npn kotopomb MosteTB 
npOH3OHTH HCKpa AaHHOfi AJIH- 
h h , to ona h oCpasyeTca. 9 to 
noxo»te Ha to, khkb eona 6 u  
bb HeupoapauHOMB eocyAfc ko- 
iieóaaca ypoBeHb boam h mu 6u  
yanaBaiiH o6b »thxb Ko.ieóa-

HiHXB TOJIbKO TOr^a, KOTAS OHH CTaHOBHTCH CTOJIb CHJIbHUMH, HTO 
aacTb boau BunjiecKHBaeTea ape3b Kpaśi coeyAa.

6. ^nHna peaoHaTopa oupeAt-uaeTB hhmb A^Hiiy A'h&cTByiomeH 
Ha Hero aneKTpnnecKoS bojihij, cosepineHiio iioaoSho TOMy, khkb no 
AJinirfc opraHiiośi TpyCu mojkho oiipe,i,'ŁjiHTi. AJintiy 3ByKOBofi boji- 
hu , KOTopaa cio ycBHHBaeTCH. PeaoiiaTopB OTKJiHKaeTca na A^Hnyio 
aneKTpHiecKyio BOJiny ToabKo bb tomb cjiyaali, ltor^a awheTB co-
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OTBtTCTByiomie pa3MipH Han itor^a nacmpoenn Ha^aeasarąHMB oópa- 
30MB.

CoficTBeHHo roBopa r5,aa;e OTfliabHoe aaeKTpHaecKoe eo ipace- 
Hie, AificTByK khkb ToaaoKB, mohjctb BU3BaTb aaeKTpHaecKia Koae- 
CaHiH bb AaHHOMB peaoHaTopt; ho Tania KoaeóaHia, kohchho, oueHb 
caaóu  (MaauxB aMnaHTy^B); ^,aa ycnaeflia KoaeóaHifi cafi^oBaao óu, 
htoÓh  Ha pe3OHaTopB A^ficTBOBaaB pa^B thkhxb ToaaKOBB hjih 3ae«- 
TpoMarHHTHaa Bojma. Ecan sth tojihkh cat^yioTB upe3B npoMe- 
atyTKH BpeMeHH paBHue nepio^y cBoflcTBeHHbixB jĘaHHOMy pe3OHa- 
Topy 3aeKTpauecKHXB KoaeóaHifi, to bcŁ ohh AificTByioTB coraac- 
ho h BU3ŁiBaioTB bb pesoH aTopt chjibhhh 3aeKTpHaecKia KoaeóaHia; 
ecaH ace tojpikh caiflyioTB >ipe3B npoMeaiyTKU BpeMeHH HepaBHue 
3TOMy nepioay, to KaatflhiM tojihokb ocaaóaaeTB .a^ficTBie npe^u- 
Ayiparo ToauKa; bb pesoHaTopt BH3biBaioTca anm b caaóbia itoae- 
Óama.

KoaeóaHia BHÓpaiopa csopo TyxHyTB; uoaTOMy ohb HcnycKa- 
eTB ToaBito HicKoabKO BoaHB ÓhiCTpo y6uBaiouj,HXB aMiiaHTy^B; hto- 
6h  bc4 oni; flfcficTBOBaaH coraacHO Ha pe3onaTopB, cBoiicTBenHbia 
nocałłAHeMy KoaeóaHia floaatHbi óhtb toto ace nepio^a, khkb h iic- 
pioAB KoaefiaHift BHÓpaTopa; HHaae roBopa, BHÓpaTopB Toabito to- 
i'3,a BH3HBaeTB bb pe3OHaTopt CHabHbia saeKTpHaecKia Koaeóania, 
nor^a a totb h Apyroii nacmpoenw oflHHaKOBO. E can ace BHÓpa- 
TOpB H pe3OHaTOpB He HaeTpOeHblj TO BB HOCat^HeMb XOTH H Bbl- 
3HBaioTCH KoaeóaHia, ho annib caaóhia: Kaatflhifi rpeóeHb BoaHB, ^,0- 
CTHraa pe3OHarropa, otmhcth yHHUToataeTB AificTBie npe^HAymaro.

Catayiom iH oiihtb iiOKa3HBaeTB .a/biicTBie nacTpoeHHaro h He- 
HacTpoenHaro pe3OHai’opa. IIocTaBHMB KaKoii-HHÓyAb pe3OnaTopB 
nepe^B BHÓpaTopoMb, hm^ ioięhmb *opMy, H3oópaateHHyro Ha ®nr. 3; 
eeaa CHaaaaa peaoHaiopB He OTKanKaeTca Ha KoaeóaHia BHÓpaTopa, 
to nepeABHraa xhcth B h B' h h3m1>hhh thkhmb oÓpa3OMB aaea- 
TpoeMKOCTB nocafcflHaro, a c a ia .  h nepioAB npoHcxo,a,HmHXB bb hcmb 
8aeKTpHaecKHXB KoaeóaHiii, MoatHO aocthub toto, hto bb pe3OHaTO- 
p'h HOHBHTCa HCKpa: Tor^a mu HacTponaH BHÓpaTopB Ha abhhhh 
pe3OHaTOpB.

7. MaoóptTeHHbjfi BpaHaa npie.MHHKB yaeKTpHuecKHXB BoaHB, 
Ha3HBaeMHfi KorepepoMt, coctohtb H3B CTeKaaHOH TpyÓOHKH, Hauoa- 
HeHHoS MeTaaaHaecKHMH onnaKa-MH; Kaacflufi KycoaeKB MeTaaaa xo- 
pomifi npoBOAHHKB; ho tokb BCTptaaeTb 3HaiJHTeahHoe conpoTHB- 
aeHie aaa  nepexo,aa H3B ochoto K ycow a bb ^pyrofl; Becb npnóopb 
uoaTOMy npeACTaBaaeTB rpoMa^Hoe conpoTHBaenie; »to conpoTHB-
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jieHie, kmki. nona3BiBaeTi o n r a t ,  3iiaHHTeabHo yMeHbmaeTCH, kotah 
AO npnóopa AOCTHraioTb aaeKTpHaecKia b m h h ; eoTpacemeMb hjih 
narpliBaHieMi. B03CTaii0BJiaeTca nepBOHauajibHoe óojn>móe conpoTHB- 
jienie npieMHHKa. Ilo  Bceu BlspoaTHOCTH A^ScTBieMb 3JieKTpHaecKHXb 
BOJIHb HaBOASTCH TOKH B'b OnHJIKaX'b, lipH 'ie.M'1. Me»Ay HHMH npO- 
HCXOA«Tb pa3p«AH H HCKpH, CnaHBaK»II],iH HliKOTOpblH H3b HHXb, 
BCjrliACTBie nero conpoTHBaeHie npieMHHKa yMeHbmaeTCH; coTpace- 
Hie hjih HarpisBame npieMHHKa aoMaeTb sth cnan h conpoTHBJieHie 
ero BO3pacTaeT'b.

IIpeACTaBHMŁ ceóis, kto b i  pisiib cb 9JieMeHTOMb h raabBaHO- 
MerpOM'b, BKJiioneHi, npieMHHKb BpaHJiH, BHCTaBJieiiHHfi Ha n y ra  pac- 
upoeTpaHeHia 9aeKTpoMarHHTHHXb bojihł, BHcnaaeMHXb BHÓpaTO- 
poMb; nona BHÓparopb ototb He A'22cTByeTb, npieMHHKb He npo- 
nycKaeTb tokh; Kor^a ace BHÓpaTopb HauHeTb A^HCTBOBaTb, conpo- 
THBJieHie npieMHHKa 3HaraTeabHO yMeHbmaeTCH, h tokł Bb nisnn 
BO3pacTeT'b, hto TOTnacb ace h oÓHapyacHBaeTb raabBaHOMeTpb.

8. SaeKTpHHecKia KoaeÓama Bb pesoHaTopi BH3HBaroTCH tIs- 
MH CHJiaMH, KOTOpHH paCnpOCTpaHHCTb 9JieKTpOMai’HHTHaH BOJIHa; HO 
icaKaa hmchho H3b 9thxb CHab — aaeKTpHaecKaa u h  MarHHTHaa— 
A'Ł2eTByeTb Ha pe3OHaTopb? Bb 3aMKHyT0Mb pe3OHaTopis EiaeiCTpH- 
’iecKia icoaeóaiiia MoryTb naBOAHTbca icaicb aaeicTpHuecKHMH, Tai«b 
H MarHHTHHMH CHJiaMH; Bb pa3OMICHyTOMb H CIIJIOniHOMb pe3OHHTO- 
p t ,  a Taicace Bb npieMHHKis B panan KoaeóaHia hhboahtch oahIsmh 
9aeKTpH’ieCKHMH CHHaMH.

EhBiłCTHO, <ito MarHHTHoe noae HaBOAHTb tokb Bb 3aMKHyToii 
npoBOJioirfe tojibko Bb TOMb cjiyaafc, Kor^a ero cm obhh  hhth npo- 
HH3HBaiOTb KOHTypb 9TOI’O IipOBOAHHKa H H3MiSHHIOTCH Bb CBOeMb 
uHcais; Bb npaMOJiHHeHHOMb pasoMKHyTOMb hjih cnaoniHOMb pe3OHa- 
Topis hIstb, a Bb npieMHHKis Bpanjin MoaceTb He ÓHTb 3aMKHyTaro 
KOHTypa, KOTOpblfi UpOHH3bIBaaea 6 BI MarHHTHHMH HHTHMH; CJliSA- 
KaKb óh OKpyacaromee MarHHTHoe noae hh H3MtHHaocB, oho Bb Ta- 
KHXb pe3OHaTopaxb He HaBOAHTb 9JieKTpH,iecKHXb KoaeóamS. Ha- 
npoTHBb toto nepioA-HaecKH HaMisHaiomiaca gaeicTpHHecKia cn an  mo- 
ryT b HaBOAHTb gaeKTpHnecKia KoaeóaHia Bb pa3OMKHyTOMb hjih Bb 
enaoniHOMb pe3OHaTopaxb, a Tanace Bb npieMHHKis BpaHJiH, ecan 
tojibko ohh pacnoaoaceHH napajmeiiBHO 9thmb cnaaMb.

9. ECJIH MeatAy BHÓpaTOpOMb H IipieMHHKOMb nOMiSCTHTh CTeK- 
JIO, TO nOCJllSAHifi OTKJIHKaeTCH: 9jieKTpOMarHHTHHH BOHIIBI AOXOAHTb 
AO npieMHHKa npe3b ctckjio; ecan ace MeacAy BHÓpaTopoMb h npieM- 
HHKOMb nOM^CTHTŁ MeTajJIHHeCKiH JIHCTb, TO npieMHHKb He A&fiCTBy-
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eTb: MeTajuit He iiponycicaeTb 9JieiiTpoMarHHTHLixb BOJiiib. CjiI ji. 
IIO OTHOIHCHilO Kb 3JieKTpOMai’HHTHUMb BOHHHMb Tfcjia fltjIHTCH Ha 
iiponycitaiomiH h na HeiiponycKaioipia HXb npecb ceóa; itb nepBOH
KaTerOpia OTHOCHTCH BCt H3OJIHTOpU, KO BTOpOfi---npOBOflHHKH. Ot-
ciofla saiuiionaeMb, hto aucKTpoMarHHTHbiH bojihu MoryTb pacnpo- 
CTpaHHTŁCH TOJIbKO BHyTpH HHOJIHTOpOBb; HO lIOCJPfcAHiH, KHKb CTeit- 
jio, npo3pa>iHH CBt.Ta; upaB^a Ht.KOTopwe H3OJiHTopu, Kaitb 3Óo- 
HHTb, MU CUHTaeMb IienpOBpaHHHMH; HO 30OHHTb, He IipOnyCKaH CB'Il- 
TiimaKb Jiynefi, upouycKaeTb HH^paupacHue Jiynn, bojihu kohxb 
hmIhoti, óojibinyio ^JiHHy; TaiiHMb oOpanoMi, flfcjiaeMb cjrli/iyiomifi 
oóipifi bhboab: bcŁ H3o.iHTopu npospanHu (ec.iH ne ajih Bchxb, to 
j ,jih H'liKOTopbixb eopTOBb CB'I>THU(HXb Jiynefi) HM BCIb m tb jia ,  n p o -  
nycKawucin upe.tT, ce6n ctw m ow iH  «m m m , nponyaitaHmw  w dJienmpoMm- 
HUm/HMfl.

10. B nSpaTopb BucuJiaeT® H3b ceóa ŚjieKTpHuecitie Jiynn no 
BcliMb HaiipaBJieniHMb; ho bt> ÓojibniHHCTBlł oiiutobb, KOTopue 6y- 
AyTb onHcaHbi HHHte, Buroflirlie hmIitb orpaHHneHHufi nynoKb Ta- 
khx’b jiynefi, Ha iio^oóie toto, itaiib Bb OHTHneeitHXb onuTaxb nacTO 
;i;ejiaiOT'b hm4 tb orpaiiHnCHiiufi iiynoi.b CBiTH]ii,HXb jiynefi; bb BHjiy 
y to ro  BHÓpaTopb 3aitJiionaioTb Bb neTajuinnechifi nuj,HKrb cb neóo.nb- 
lHHMb OTBepCTieMb Bb O^HOfi H3b ei’O CTliHOKb; TOT^a H3b HUJ,HKa 
BHX03;HTb nyuoKb 3JieKTpHńecKHXb Jiynefi, ocb KOToparo coBnaflaeTb 
Cb npHMoro, eoe/iHHiiioineio cpe^nny BHÓpaTopa ci. cpejiimoio oTBep- 
CTiH; Taityio npnMyio mu naąoBeMb ocbio nam ero iupnua. E cjih npi- 
eMIIHItb aaKJIIOHHTb llb HO^oSlIufi Hte HIĘHKb, TO OHb Óy^eTb OTKJIH- 
IiaTbCH TOJIbKO Bb TOMb CJiynall, ltorjia Bb HipHKb lipOIIHltaiOTb 3Jiei(- 
TpnnecKie jiynn napajuiejibnue
ero och, E cjih iiaKOHeii/i. h bh- 
ópaTopb h npieMHHKb 3aKJiio- 
HHTb Bb HIĘHKH, TO lipieMIIHKb 
Sy^eTb OTKJIHKaTbCH JIHUIb Bb 
TOMb cjiynalł, iio raa  xoth oahub 
H3b jiynefi, Bbixo^amHXb H3b 
amniia cb BHÓpaTopoMb, nanpaB- 
jieHb no och Hipniia cb npieii- 
HHKOMb.

IIpejcTaBHMb cęólł Tenepb,
HTO HH1.HKH A h B (<I>H1\ 8) Cb
BHÓpaTOpOMb ( F") H pe3OHaTOpOMb (7?) HOCTaBJieHU THKb, HTOÓU 
hh OAHiib H3b jiynefi uepBaro ne noiiajpuib bo BTopofi; Tor^,a pe30-

4

8.
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HHTOpB He OTKJIHKHCTCH. ECJIH BB TOHK'1, BB KOTOpoS nepeCbKHIOT- 
CH OCH HaiIIHXB HipHKOBB, IIOllteTHTB BepTHltaJIbHHH HHCTB HteCTH 
MM' TaKB, htoóbi ero  HopMaaB N  cocTaBanaa OAHHaicie yrjiH cb 
9THMH OCHMH, TO npieMHHKB OTItJIHItaeTCH Ha BHÓpHTOpB. CjltA- 
HJieitTpHHecKie jiynn, HAyipie hsb BHÓpaTopa kb MeTajunniecKOMy 
aHCTy no naiipaBJieHiio V 0 , HaupaBJiHiOTCH 3thmb jihctomb ho jihhhi 
OB  Ha npieMHHKB. 3a1icb npoHCXOAHTB ompawceme ojimm/priuecmwcn 
jiyneu no mn>MV gne aamnua^, no koum?, ompawcawmcn, u  ceiM/mui/ie Jiynu.

SaeKTpHnecKie Jiynn, OTpaataiomiecH otb hjiockhxb 3epKaiiB, 
A0JI3KHH, KOHeHHO, OTpHHtaTBCH H OTB KpHBHXB 3epKHJIB; 3THMB M03K- 
HO B0CH0XB30BaTBCH A^H yCHJICHiH HylIKH 9JieKTpHlieCKHXB Jiynefi, 
KOTopue bhxoahtb H3B BHÓpaTopa no OflHOMy HanpaBJieHiio. Ta- 
itofi npieMB aacTO npaKTHKyeTCH cb CBfcTamHMH JiyuaMH, BHCbuiae- 
JIHMIl MaJIHMB HCTOUHHKOMB CBlłTa, THKB HH3. CBljTiIIII,eiO TOHKOIO, 
AJih nero nocaimHioio noMisipaioTB bb <soKycB c-sepHuecKaro sepita- 
jia. Ho BHÓpaTopB CKopte noxoxtB na CBtTjnpyio upHMyro Jimiio, 
HifłMB Ha CBi>THIH,yK) TOHIty; nOSTOMy ÓepyTB JIHCTB HteCTH, crnóa- 
iotb ero  bb napaóojiHHecitifl hhjihhapb h bb <i>OKycHyro ero .inraiio 
HOMlnuaiOTB BHÓparopB; Tor^a bcŁ aaeKTpHnecKie JiyiH, na^aiomie 
hbb BHÓpaTopa Ha raitoe 3epna.uo, nocjrh^HHMB oTpaataiOTCH no oa- 
HOMy HanpaBJieHiio; 3epitajio CTaBHTB TaKB, htoóbi bcT. OTpaateHHHe 
jiynn HanpaBJiHaHCb no och HipHita, bb kotopomb 3aKJHoneHB Biiópa- 
TOpB.

MoatHO h npieMHHKB uoMiCTHTB bb »OKycHyio aHHiio Apyroro 
BHHHHApHHecKaro sepKaaa; a y in , nona^aioinie hsbhIj bb hhjhkb pe- 
30HaT0pa h n a z io m ie  napaaaeabHO ero och, OTpaataiOTCH otb rra- 
Koro 3epKajia h bcI; cxoahtch Ha ero  ®OKycHOH JiHHin.

11. E cjih nepe^B BHÓpaTopoMB nocTaBHTB BepTHKaaBHoe 3ep- 
itaao (hhctb atecra) TaKB, htoóh aaeKTpoMariiHTHHH bojihh na^aan  
Ha nero HopMajiBHO, to, OTpaataHCB otb 3epita.ua, ohIi HxyTB Ha3aA'i> 
no npeacHeMy HanpaBJieHiio; b c tpŁhhhh BOJiHbi oópasyioTB CTOHnyio 
BOJiHy cb yaJiaMH h nynnocTHMH. PeaoHarapB (6e3B Hipnita), nepe- 
MtipaeMbifi Meatfly BHÓpaTopoMB h 3epKajiOMB, bb piiA'1 paBHOOT- 
ctohih,hxb ToneKB He A^ficTByeTB; :jto ysjibi. MeatAy y3aaMH pe- 
30HaT0pB AificTByeTB, h Bcero CHJibHie nocpeAHHib MeatAy ysaoBB; 
3AijCh—nyuHOCTH.

MeatAy 3BynamHMB tI jiomb h hjiockhmb sepitaaoMB Toate oópa- 
3yiOTCH CTOSraia 3ByitOBhIH BOJIHH CB y3JiąMH BB pa3CT0HIliHXB HO- 
ayBOJiHH ApyrB otb Apyra h cb nymiocTiiMii nocpeAHHli; ecaH bb 
H3B1.CTH1.IH M0M6HTB MeatAy flByMH C0C1.AHHMH y.3aaMH BCli ’iaCTH-

3epita.ua


Hu B03,nyxa nepeM^meHU bł OĄHy CTopoHy, to Meat^y cali.nyioipH- 
mm ysJiaMH OHh nepeMtmeHU bł upoTHBonojioatHyio CTopoHy; upe3Ł 
uoJiuepio^a nepeiitipeniH  óy^yTŁ oópaTHua.

E cjih oópasoBaTb CToania 3BynoBŁia bojihu h a3M’hpitTb pas- 
CTOHHia Meai^y ;iiiy.\ia cocIj^ hhmh y3aaina, to t Łmł chmumł mu 
onpeA^JinMŁ AJ1HHy bojihu X ajih 3,anHaro cjiyuan; ecjia Haił^eMŁ 
eiu,e BucoTy N  3ByKa, Hs^aBaeMaro SByuamHMŁ t^ jlomł, cł koto- 
pUMŁ A^JiajIH 01IHTŁ, TO JieTKO MOJKHO BHHHCJIHTŁ H CKOpOCTŁ paC- 
npocTpaHeaiH 3Byita v, thkł kukł Mcaęiy sthmh BejinuHHaMH cyipe- 
CTByeTŁ cooTHOiuenie:

v =  N k.

CoBepmeHHO IIOAOÓHuS UpieMŁ MOatHO IipHMfcHHTb a  KŁ onpe- 
HlueHiio cKopocTH paenpocTpaHeHia 9JieKTpoMarHHTHuxŁ bojihł: cto- 
htł npn nOMOipa pe3OHaTopa, iiacTpoeHHaro Ha ^aniiu ii BHÓpaTopŁ, 
n3M’I;pHTŁ pascTOHHie .Meat^y y3JiaMH ctoatch aaeKTpoManiHTHofi 
bojihu (sto flaeTŁ AJiHHy bojihu X) h onpe^taiiTB eipe BucoTy sjick- 
Tpa<iecKHXŁ KOJieóaniM BHOpaTopa, 7V; Torfla npoH3Be,neHie N k  fla- 
eTŁ HCKOliyiO CKOpOCTŁ.

CitopocTb paenpocTpaHeHia saeitTpoMarHHTHuxŁ bojihł oupc- 
fllljlHeTCH KOCBeHHUMŁ nyTeMŁ. H3BtCTHO *), ’ITO B^OJIb IipOBOJlOIIIl 
3JieKTpoMarHHTHan BOJiHa paenpocTpaniieTCH co cnopocTbio 3.1010 
cm/sec. HeTpyji,HO ,noKa3aTh, oto bł cboóoahomł BO3Ayxh SJieitTpo- 
MariiMTuaa bojihh paciipoeTpaHHeTCH cł toio aie cnopocTbio.

IIpe,ncTaBHMŁ ceólł, oto nepe^Ł ofliioro H3Ł luiacTHiioiiŁ BHÓpa- 
ropa nocTaBJieHa thkhkł aic pa3MtpoBŁ MeTaujinoecKaa njiacTHHKa
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(jur. 9.

D  (»Hr. 9), cł iioTopoio coe^HHeHa flJiHHHaa npoBOJioiia aa'. K or^a 
BŁ BHÓpaTOpt HpOHCXO,iI,HTŁ SJICKTpHOeCKin KOJieÓaHHI H JIHCTŁ B '

$U3. O6osp. T. 1, crp. 110.
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nepioAH^eeKH 3apaataeTca to noaoacHTejibHO, to OTpHuaTejibHO, Bb 
naacTHHKfc D  Toace np0HCX0AflTb aaeKTpHnecKia KOJiefiania, hóo D  
h B ' oópasyiOTb KOHAeHcaTopb h 3apaAb ancTa B ' naBOAHTb Bb D  
thkoh ace BejrauHBH sapaAb, a 3apaAb toto ace 3Hana OTTajiKHBaeT- 
ca h pacnpocTpaHaeTca iio iipoBOJiOKt aa '; ho sapaAb jihcth B ' hc- 
iiHTHBaeTB KOJieóairia, ea^A- H sapaAb jiHCTa D  Toace HcnHTHBaeTb 
KOiiefiaHia, a no npoBoaoKt aa ' paenpocTpaHaiOTca ajieKTpniiecKia 
BOJHH; 9TH BOJIHH, KHKb HOKaSHBHeTb OIlUTb, ,H,OCTHl'liyBT> KOHUa 
npoBOJOKH, OTpaaiaioTCH n 3aTtM'b paenpocTpaHaiOTca HaaaAb; ecjin 
ajihhh iipoBoaoKH BHÓpaHa HaA^eacaiĘHMT. oópa3OMb, to pacnpocTpa- 
Haiomiaca BAOJib nea bctpIihhhh bojihh CK.iaAHBaioTCH b i  cToanyio 
Boaay Cb HenoABHacHHMH y3JiaMH h nyHHOCTHMH. y3JioBua tohkh 
npoBOJiOKH ociaioTca Bcer^a He3apaacenHHMH; eean ÓTpis3OKb Aieac- 
Ay AByMa y3JiaMH 3apaaceHb scioAy noaoacHTeabHO, to OTpisoKb 
Mea<Ay catAyiomHMH A®yMH y3JiaMH 3apaacenb OTpnpaTeabHO h t . a.; 
3HaKi> 3apaAa b i  KaaiAon tohkIi npoBOJiOKH MhHaeTca npesb KaacAwft 
iioaiiepioAb. YsaH a nynnocTH na ripoBoaoKt H3caiiAyioTca onaTb 
npn ii0M0in,n pe3OHarropa; ecjin pe3OHaTop'b iiOMfcm,aTb bójihsh Ha- 
niefi IipOBOJIOKH, TO Bb lieMb BOOÓipe lipOHCXOAHTb HCKpa, ocoóeH- 
ho apicaa b i  iiy>iHOCTaxb; tojibko, icoraa pesoHaTopb riOM’hin,aeTca 
HaAT> y3JIOM'b, Bb HeMB tie ÓblBaeTb HCKpH.

npcACTaBHMB c e ó t Tenepb ABa onHTa, CA’fcaaiiHbixb Cb oahh- 
mh n tIjmh ace BHÓpaTopoMb h pesoHaTopoMb, ho oAHHb pa3b co 
CTOHHHMH OaeKTpOMaiHHTHHMH BOJIliaMH Brb CBOÓOAHOMb BO3Ayxli, 
a Apyrofi pa3b cb thichiih ace BOJinaMH baojib npoBoaoKH. MbcjiIj- 
Aya Tli h Apyria bojihh pe30iiaT0p0Mb, OKasHBaeTca, hto ajihhh 
BOJiHb Kaub Bb nepBOMb, Taitb h bo BTopoMb c a y n a t oAnnaKOBH; 
HO, IIOHHTHO, H BHCOTH BOJiHb Bb OÓOHXb CJiyHaaXb OAHHHKOBH; CJllJA. 
CKOpOCTH, Cb KOTOpHMH 3aeKTpOMai'HHTHHH BOJIHH paCnpOCTpaHH- 
IOTCH Bb CBOÓOAHOMb BO3AyXt H BAOJIb IipOBOJIOKH TOHCC OAHHHKOBH, 
HAieHiio 3.1010 cm /sec. MTaKb Booóme sojihw

pacnpocm paH H w m cH  cb m a m w  jicg CKopocmbw, K a m  u  caibmoGbiii oomiui.

Hab iipeAUAymaro BbiaCHaeTca tokcaccibo MeacAy iipopeccann 
pacnpocTpaHeHia aaeitTpoMarHHTHHxb BOJiHb Bb CBOÓOAHOMb hsojihto- 
pił h Bb npoBOJiOKli; Ha nepBbiii BsraaAb KaaaJiocb óh , hto MeacAy 3th- 
jih AByMH HBaeaiaMH HtTb nH<iero ooiparo; iio, BCMaTpHBaacb óauMce, 
JieTKO 3aMfcTHTb, HTO TyTb HliTb UpHHU,HniaJIbHOfi pa3HHU,H 0 HTO Bb 
nocjrliAHeMb c a y a a t  3aeKTpoMarHHTHaa bojihh pacnpocTpaHHeTca to- 
ace Bb ii3OJiHrrop'h, ho ra m a  BAOJib upoboahhkh; oni.iTH HiieiiHO iio-
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Ka3UBaioTB, uto jjjiHHa bojihm Ha upoBOJioiefe H3MŚHtieTca cb onpy- 
acaiomeio cpefloio h He H3iitHaeTca cb MaTepiajioMB upoBOJiOKH.

12. BsieKrnpoMaiHumHbiśi o o m im , kciwó u  ceibmoetafi, npe.wMMiwm- 
cn npu nepexodn> U3V odnoU cpedw, en dpyiyw. E can nepeA'B OTBepCTieMB 
ilU),HKa CB BHÓpaTOpOMB V (*Hr. 10) HOMtCTHTb IipH3My P, CAiJaaHHyio 
H3B H3OJiflTopa (Harij). iiapaa>HHa),
to pesonaTopB, HOMtinenHijfi na 
OCH Fm, He OTKJIHKaeTCH; flJIH 
TOTO, UTOÓM OHB OTK.1HKHJICH, 
ero HajĘO HOMtCTHTb bb I i .  H sb 
rioAOÓHaro onHTa mojkho oripe- 
Aśjihtł 110Ka3aTe.11> upejiOMJieHiH 
3JieKTpHHecKHXB ayuefi.

HaKOHepB ueueBHpa h3b
uapaa>HHa A^HCTByeTB Ha 3JieiiTpHuecKie jiyuH coBepmeHHO Tanace, 
KHKB CTeKJIHHaH JlHH3a fltfiCTByeTB Ha CBilTHIuje JiyUH.

H3B'bcTHO, uto BcahACTBie MHoro>iHCJieHHNXB OTpajKemfi nopo- 
iiiokb MeaKO HCToaueiiHaro CTen.ua coBepmeHHO nenpo3paueHB; OA«a- 
ko, t3koh nopomoKB Afc-naerca npo3paHHBiMB, ecan bb Hero hhjihtb 
KaHa,nciii3 óajib3aMB, HM-fcioipifl raicoH ate noKa3aTejib upejiOMJieHia, 
KaKB cTeKJio. B o3b caF ihjib aHaaorHUHHH ajieKTpHuecKili oiimtb: 
^epeBHHHUH siuBKi, HaÓHTHłt HenpaBHJibHbiMH KycKaMH Kayuyaa, He 
npoiiycitaeTB 9JieKTpHuecKHXB Jiyuefl; hih;hkb CTaHOBHTca owiano 
lip03paHHŁIMB AJIJI 9THXB Jiy>iefl, KOl’Aa BB nero HOHBaiOTB KepOCHHB.

Mojkho błisbotl h nojiuoe ompaaKeuie dneKmpuuecnux7> jiyueu, 
ecan UpH3My P  B3HTb lipHMOyrOHhHyiO H paBHOCTOpOHHIOIO.

13. CjieKmpuuecKin eojiwbn UHmeptfepupywnrw coeepiueHHo m m -  
oKe, Ka«5 ceibmoewH ujiu AeyKoewn eojwm. 9 to aB.icjiie mm yace bb 
cyupiocTH HMliJin BHine, HMeHHO npn oópasoBaHin ctohuhxb bohhb, 
HO H BCt H3B-feCTHUe OHHTH HHTepa>epeHU,iH BOJ1HB MOJKHO SA^Cb BOC- 
npoHSBecTu: mojkho ocyiu,ecTBHTb oiibiTbi cb 3epKaaaMH CópeHejjH, 
hjih cb 3epKaaaMH MafiKejibcOHa, iiaKOiienB o iihth  cb TpyÓKOio Kbhh- 
Ke. Mm onanieMB TOJibKo iiocjrfeAniM o iih tb .

JKecTHHaa Tpyóita A C  (<i>nr. 11) pa3ArfeaaeTca riocpeAHHt Ha abŁ 
BllTBH B  H D, H3B K0HXB Ô HH MOJKCTB yAJIHHHTbCH; HHJHKB CB BHÓ- 
paTOpOMB V  CTaBHTCH IiepeABj OAHHMB K0HU.0MB A  9T0fi TpyÓKH, 
HIĘHKB CB pe3OHaTOpOMB P —Jiepe^B ApyrHMB KOHĘOMB TpyÓKH, C, 
MeaiAy mnHKaMH h kohuhmh TpyÓKH noMfemaioTB eipe MeTajniHue- 
ci<ie jihcth M  h N  cb OTBepcTiaMH. IIoaoatHMB CHaua.ua, uto oóił 
BliTBH TpyÓKH, B  H D, OAHHaKOBOH AHHHH; TOTAH BHCH.iaeMaH BHÓ-

CTen.ua
CHaua.ua
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<j>nr. 11.

JICHie T0HKHXB HJiaCTHHOKB,

pATOpOMB 3JieKTpOMarHHTHaH BOJiHa, BB TpyÓKy, CIiepBa
JIHTCH na ABh HaCTH, KOTOpHH IipOXOAHTB 110 TpyÓKHMB B  H 1) H 

BHOBb CXOAHTCH CB OAHHaKHMH 
oaaajia; Bce hpohcxoahtb thkb, 
khkb ecjiaóu BOJiHa a  He pa3At- 
jiajiacb. Teneph óyAeMB Bhabh- 
raa?Ł TpyÓKy D  a  takhmb oópa- 
30MB yAJIHHBTB IiyTb A-'111 OAHOH 
H3B aacTefl bojihh; totab mh 
3acTaBHMB Harria bojihh cxo- 
AHTBCH BB C  CB paBHHMH 4>a- 
3hmh; ecjia bb D ' nyTB Ha X/2 
AaHHHhe, i t a  bb D , to oÓIj 
BOJIHBI CXOAHTCH CB npOTHBOUO- 
JI05KHHMH 4>a3aMH H B3HHMH0 
yHHTTOiKaioTCH: pe3OHaTopB ne 
OTKJIHKaeTCH.

Cb SJieKTpHiecKHMH jiyua- 
MH M05KH0, ItaKB 110Ka3aJIH 01IH- 
TH TpyTOHa, BOCHpOH3BeCTH HB- 

oÓBJiCHaeMoe HHTep4>epeHu,ieio jiynea.
14. HBJieHie AHT^paKpia t4 mb i e r i e  ocymecTBnneTCH, hIimb 

Ajihhh bojihb óoJibine; iioaTOMy nodpawcawie d ł ^ ^ p a m ^ iu  n p u  nono-  
uijU sw K m punecK U M  jiyueii He npeACTaBJineTB HHKaKoro 3aTpyAHeiiiH. 
B0Cnp0H3B0AHJIH KHKB AHT<I>paKU,ilO 0TB Kpail ÓeSKOHCIHarO 3KpaHH, 
thkb h otb m ena; B o3b iiohojihhjib 9th noApaataHiH, ycTpoaBB Ha- 
CTOHipiH pisineTKH a  noiib3yflcb bmh ajw onpeAisJieniH ahhhh ajieit- 
TpH’ieCKHXB BOJIHB.

15. Mh  yace upaHHJiH, >ito ajieum punecKiu KOJiaGauLn nonepenwbi. 
Bb 3T0MB JieTKO yA0CT0B'6pHTbCfl HpHMHMH onHTaMa.

IIpeACTaBHMB ce ó t, tto hpothbb BaópaTopa, bb iijiockocth 
nepiieHAHKyjiHpHofl kb ero r.iaBHoa Jiama noMisipaeTCH cnaoniHOa 
hjih pasoMKHyTHfi pe3OHaTopB, KOTopafi pacnojiaraeMB cnepBa na- 
pajmejibHO BHÓpaTopy, a shtIsmb nepneHAHKyjiHpno kb Heiiy; bb nep- 
bomb cjiynals pesoHaTopB oTimaKaeTCH Ha BaópaTopB, bo btopomb 
ne OTKJIHKaeTCH. E cjih óh 9neKTpa'iecKia liynB coctohjib H3B npo- 
AonbHHXB KOJieÓaHift, to yKasaHiioe H3MtHeHie nojioffleHin pe30Ha- 
Topa hh bb neMB He h3m4 hhjio Óh  ycjiOBifi oiibiTa, a  mh He motjih 
ÓH OÓBHCHHTb pa3JIH'liH eTO pe3yjIBT3T0BB BB yKa3aiIHBIXB CJiyHaHXB. 
HanpoTHBB Toro, AonycTHBB, hto aneKTpaHecKia JiyuB coctohtb hbb
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noiiepeHHbixb Koaeóanifi, iipc^uAymiii oiibiTb cthhobhtch eoBepiuen- 
ho HOHHTeHB: cb uoBepTHBaHieMb pe3onaTopa (nepiieH^HityjiapHaio 
ayay) mh H3MtHaeMb ero HanpaBaeHie OTHOCHTeabiio BbicbiaaeMHXb 
BHÓpaTOpOMb 3JieitTpHHeCKHXb KOJieÓaHifi; Mbl H3M’feHHeMb TaKHMb 
oópa3OM’b oaiio H3b ycaoBifi on trra , a noTOMy ecTecTBemio, hto h 
caMoe HBJieHie H3Jii>HaeTca.

,Ąpyroft onbiTb, iipHBOAamift Kb Toay ate 3aKaroHeHiio, coctohtb 
Bb cjrfe.nyiomeMb: Meat^y riapajueabHbiMH BHÓparropoMb h pesoHaro- 
poMb HOMfccTHMb npoBoaoHiiyio piineT ity TaKb, htoóbi iiJioeiiOCTb ea 
óbiaa liepneH^HKyjrapHa itb raaBHofi anilin BiiópaTopa; pe3onaTopb 
OTitaHKaeTca, ecan ripoBoaoKH ptmeTKH pacnoaoateHbi nepneiiflHKy- 
aapHO Kb BHÓpaTopy, h He ^'fificTByeTb, e c m  fjth upoBoaoitH na- 
paaaeabHH BHÓpaTopy; Bb nepBOMb e a y n a t ptmeTKa nponyeitacTb 
apesb ceóa BaeKTpHHecitia KoaeóaHia, bo BTopoMb He nponycrtaeTb 
HXb. 3T0Tb oiibiTb coBepraeHHO aHaaoraaeHb TOMy, npn iiOMOmn 
KOToparo Bb ohthk'1. ^oi;a3biBaeTca, hto KoaeóaHia, oópaayiomia cbIj- 
THinifi ayab , nonepeuHbi.

T ohkko-hto ynoMHiryToe ^tficTBie iipoBoaoHiiofi pimeTitH oób- 
acHaeTca eai.ayiomHMb oópa3OMb: MCTaaab He nponycrtaeTb aaeic- 
TpHaeci<HXb KOJieÓaHifi, HOTOMy hto ohi. npoBOAHHKb; npoBoaoHiiaH 
pfeniCTKa IipOBO t̂HHKb TOJlbKO 110 0^,H0My HaiipaBJieHilO, HJieHHO 110 
HaiipaBaeHiio CBOirxb upoBoaoKb; cafi^;. ptnreTKa ^oaatHa iioraomaTb 
TOJibKO KoaeóaHia napaaaeabHHa 3T0My HanpaBaeHiro a  nponycKaTb 
nepneHflHKyaapHbia Kb neMy KoaeóaHia.

IG. ,9aeKTpH»iecKie aynu BcerAa iioaapHSOBaHH, hóo eocTOHTb 
H3b Koaeóanifi uapaaaeabHHXb BHÓpaTopy.

JlerKO uoflpaacaTb ,i'biicTBiio noaapHsaTopa, KOTopbifi, npoiiy- 
CKaa ape3b ceóa yate noaapH3OBaiiHwfi ayub, H3MtHaeTb nanpaBae- 
nie ero iijiockocth rioaapH3aii,iH; ahh a io ro  ynoTpeÓaaioTb upoBO- 
Jioairyio pim eTity, o KOTopofi cefinacb roBopH.ru; Kaitb óh hh óraan 
noaapH3OBaribi aynn, na^aiomie na Tanyio pIuneTKy, C3a,a,H nea pac- 
iipocTpaHaiOTca ay>iH, cocToaipie H3b itoaeóanifi iiepiieH^HKyaapnHXb 
Kb ea npoBoaoitaMb. IIoaapH3yroiii,aa pfcraeTita ne HMteTb aijaaorin 
Bb oiithkŁ; ee moikho .rainb yno^oÓHTb typM aaniiy, noraomaroipeMy 
CBtTOBbia KoaeóaHia onpe^taeH H aro nanpaBJieHia.

H e c a t^ y e T b  CMtiHHBaTb a ry  noaapH3yiomyio ptineTity Cb aht- 
KpaicnioHHoro plimeTKOio Bosa; ^tficTBia hxb coBepiiieiriio pa3aH>iHbi 
h 3to pa3aH'iie oóyeaoiiJiHBaeTca t Iimi., hto pascToauiii Meat/iy npo- 
BoaoitaMii Bb noaapH3yioui,efi p tm eT K t MeHbine, a isb XH't>4>paKpioii- 
HOfi ÓOJIbirie A-ilHUbl BOJIHH.

roBopH.ru
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17. 3jieKm])unecKie Jtynu, npoxod>i upcan Kpucmajuuw, ucnwmM- 
eaiomn deoimoe npejiojiuienie. Bo3b CA'feaajib Taitoa OHHTb: BHÓpaTopb 
W  (mar. 12) óbuib pacao Jioaceiib BepTHKaibHO a  saiipuTb ropasoH- 
TajihHOio pfcmeTKOio /i; pe3OHaTop'B R  óbuib ropHSOHTaaeHB a  3a- 
apuTB BepTaKajiBHOio ptmeTKOfo B. JTyaa s, BHCbuiaeMbie BadpaTO- 
poMb, coctohjiii H3b BepTaitajibBbixB KOJiedania a  cboóoaho npoxo- 
Ahjih ape3b p rfenieTKy A, ho BOBce He n]ioxoflHJia upesb pinneTisy B. 
Kor Aa a;e MWK£y BaópaTopoMb a  peaoHaTOpoMb cTaBHJica itycoiib

(jinr. 12.

KpacTajuia K  (depajib) cb oiiTHHecitoio ocbio HepiieiiAHKyjiapHOio itb 
S, TO pe3OHHTOpb OTKJIHItajICH; pe301iaT0pb He fliHCTBOBaJIb TOJIbltO 
Tor^a, Kor^a onTauecKaa och itpacTajuia dbuia napajuienbna npoBo- 
aoKHMb toh bjih Apyroii p& ieT ita; pesoHaTopb iie AiScTBOBajib a  
Bb TOMb cayuah, Kor^a K pact^aJiaiecK aa nJiacTHHita 6 m a  nepaeHAH- 
Kynapnaa.

OnacaHHHa oiihtb  coHepinemio aHaJioraueHb TOMy, upa homo- 
ipa KOToparo Bb outekŁ OTitpiiBaeTca cjiadaa ABynpeiiOMaaeMOCTb 
T’IiJIb.

18. ^ hhhhhh pa;vb npHBexennwxb oniiTOBb AoitasHBaeTb hoji- 
nyio anajioriio CB4THiu,axb Jiyaefl Cb aacKTpaueciiBMa; 9tb nocji-feA- 
Hie, ecjia dni axb  nepio^b dHJib eipe Bb Ma.uiioHb pa3b Meiibine, He 
OTJHHajiacb 6bi HHuliMb OTb CBiiTHuj;HXb. repu,eBcitie Jiyaa OTJiaua- 
iotch OTb HH®paiipacHHXb Jiyyeii He dojibiiie, aliMb bth nocAiAaie 
0Tb CB'hTaipaxb ’).

MOHCHO dblJIO Óbl 3aMi>THTb JIHIIib O ÎIO: CB'llT}IIH,ie JiyiH flliE- 
CTByroTb na i Jiaab, a ajieitTpauecitie ue A’fcfiCTByioTb na Hero; ho 
3Ta Kaacymaaca pasnapa odycjiOBJiaBaeTCii He pa3XH>iieMb Bb upa- 
p o ^ t  Thxb a  A pyraxb Jiyaea, a orpaiianeHiiocTbio ciiocoShocth Ha- 
m ero rjiasa, noTopbifi mohcho caaTaTb SJieitTpanecKaMb pe30HaT0- 
poMb, nacTpoeHHHMb na Tanyio dojibinyio iiOBTopaeMOCTb itojiedaHia, 
KOTopaa CBoficTBenna oahemb „CBliTHipaMb” jiyiaMb.

')  Cm. & u,3. Offtap. T. 1, crp. 272.
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Kto we xaĆTb Hann. sJieKTpoAiarHHTHaa Teopia csbTa? OHa 
jaeT i, HOBoe oÓbaeueHie CBliTy; no stoh Teopia CBhTb coctohtb 
He H3'b MexaHMaecKH.xb KoaeSaHifi aacTHUb seapa, Kaisb sto yraepw - 
xa,uocŁ B'b Mexana>ieci;oa Teopia CBiiTa, co3xaHHoa OpeHeueMb, a H3b 
3.ueKTpaaecKHX'B itojiefiaHia BHyrpa HenoxBHWHbixb aacTHĘb aeapa.

f f l H 3 H 5  M a T e p i a

{II. MUlfoO/WA

ToBOpHTb O WH3HH AiaTepia MOWeTb lIOKasaTbCH ÓeaCMHC.lĆH- 
h h m i. He 6e3WH3HeHHa-.ua OHa no caMOiiy o iipejtuen iio? A Aiew- 
xy ThMb BOKpyri. Hacb bcc pa3pymaeTca: KaAieHb BbiBtTpaBaeTea, 
CTei;.io TycKuteTb a pa3CJuaHBaeTea, AieTaa.uH CTaHOBaTca xpyiiKa- 
aih a HaKOHepb oópamaioTea Bb iiH.ib.

OjHHKO JIH SHHCMb, HT0 KaWAblfi aTOMb CO.\p;iHHeTCH, H MU HO 
MÓweMb cnasaTi., htoóm AiaTepia yAiapa.ua; onpex1i.ueMHaa we ropnia 
Aiarepia AioweTb yAiepeib; no apeat^e, ufcMb yAieperb, OHa xo.uwhh 
6iu.ua whti.. TaKBMb oÓpasoAib aułu KOHHMaeMb wa3Hb AiaTepia, sto 
AiexueHHoe a  aenpepuB noe npeoópasoBanie, conepiiiaiomeecH HHor.ua 
B taa, Bcer^a—bb oxhomi. naiipaiiJienia; upeoópasoBauiie, cocToamee 
Bb paapynieiiia acayccTBeHiiofi u>opMbi a  Bb crpeA iienia Kb KpaaHea 
u>opMh, xa.rfce KoTopoii bchkoc BayrpeHiiee liepcAihineHic iipciipauua- 
e rca , Kb KpacTa.u.uauecKOH ®opiife a.ua Kb 6c34>opMeHiioft iibi.ua, Bb 
UocTaweHia 6ojii>e ó.uaropouaoa <j>opxibi a.ua bb B03BpameHia Kb co- 
cTaBHbiAib ajieAiCHTKAib. IIokh Ta ii.ua .upyraa u>opMa ne xocrarH y- 
Ta, Aiarepia WHBeTb a  H3Atl.HacTca; ona, iiaKb Bcania whboH opra- 
HH3Mb, iipeoópaaoBbiBaeTea, apacHOco6.uaacb Kb Bcrp-foiacMbiMb ycao- 
BiaMb, 3aiu,amaa cBoe cymeeTBOBaHie no^aach ci. ycirfcxoMb a ape- 
Kpauuaa ero  Bb xaHHoa u>opMfe, Korxa BHfeiiiuia yc.uoaia c.unmKOMb 
He6.iaronpiaTHbi.

M arepia e.iaHa, ona w ase rb , OHa BHxoa3MtHaeTca, roBopa.ua 
repMeTHCTbi; a sto credo, no6ywu.aBiiiee acKaTb <u>H.uoco<t>CKia Ka- 
Aieiib, pyitOBO.uaJio a.uxHAiieio Bb Teaeaie xo.uraxb BfchOBb. l ip a  cbo- 
eab  Bo3HHKHOBeHia xHAiia ocyxa.ua sto BhpoBaHie; OHa caaTa.ua sue-

*) nepeśoub ot <(ipaiiuyacKaro: Ch. Ed. Guilluume, La vie de la matióre.
6
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mchth cyinecTBemio paajiHHHMMH co33aniaiiH u hxb BaamtHoe npe- 
Bpaipenie—3a aÓcojuoTnyio HeBO3MoatHOCTb. Teuept. mm M enie bb 
9'róM'h ysipeHM ; h ecan bshhmhoc iipcBpameirie sjicmchtobb eipe 
euHTaeTCH 3a onepapiio, KÓTopaa CBbirae HamnxB cpeACTBB, to mm 
He 3aaei;H otb 30iiyin,enia. hto nepex03B ochoto aaeMCHTa bb 3py- 
l’OH BOSMOlKeilB.

OcTaiiOBHMCH HieitojibKO na npHMĘHni eAHHCTBa BeipecTBa. 
Tleonpe^ijieHHoe BipoBańie ajiXHMHKOBB, caaóo oóocHOBaHnaa H3ea 
BB 10JI0BaXB ÓOJIbHIHHCTBa HXB HpHBCpJKeBlJ.eBB, OHH HO THKB 3a.ie- 
Ita OTB pC3yJIBTaT0BB OHMTa, KHKB 3T0 IipHHHTO 3yMHTb. KaiiB OÓB- 
HCHHTb OaeBH^HOe pOflCTBO XHMH,ieCHHXB B.ieMCHTOBB, ecan He 30- 
nycTHTb oóiparo poAOHaaaabHHKa? Bce roBopHTB hbmb, hto a.ne- 
MenTM oópa3yioTB ceMeflcTBa h mm óm OTpnpa.iiH o'ieBH3itocTb, ecan 
óm CTaan yTBepatAaTb, >ito ohh B noani pa3HHHHH; ho stopo mhjio; 
CCTB 03110 CBOfiCTBO — HXB HblOTOHOBCItaH nOCTOHHHaH, IIO KOTOpO- 
My ohh B ci ToauecTBenHH; 3Ta nocTOHHiiaH — H anóoaie BaacHaa 
H3B 110CT0HHHHXB IipHpOAH— 03HH H TH Hte 3.IH BC'iXB T'£jIB, KH- 
Koro Óm po,n,a ohh hh óbian, bb khkomb Óm xhmhh6ckomb hjih a>H- 
3H’ieCK0MB COCTOHHilł OHH HH HaX03HaHCb. ECJIH Óbl BUHHMHOe lipH- 
THJKeHie T’hHB ÓNHO eAHHCTBeHHMMB HXB CBOHCTBOMB, 30CTyilHMMB 
iianieMy naÓaioAeriiio, to c c i  Ti.ua npeACTaBaaaHCb óm hhmb tojk- 
3eCTBeHHHMH.

SaiconB IlbJOTOHa ne ace r^ a  xoponio nonHMaeTca; Aoaraa npa- 
BHHKa, BCJliflCTBie ItOTOpofi MM Jiei KO CMilHHBaeMB 6)1,00 CB MttCCOW, 
aacTaBJiaeTB HacB chhthtb uepBMH 3anoHB 3a upocToe onpeAiaeHie. 
Ho Macca ecTb to, htó, upioópiT aa eKopocTb, noiMioipaeTB 3'iiicTBie 
CH.UM h paóoTy HocjiiAiieH upeoópasyeiB  bb 3KBHBaaenTHyło KHiie- 
TituecKyio SHepriio. T otb « hktb, hto 3B i Maccbi ycTpęM.iaioTCH 
o;pia kb 3pyrofi cb o^HHai.HMH yciiopeniajiH, iiOKasHBaeTB, uto B ci 
T ią a  oÓJia^aioTB oahhmb npHTaateHieMB; bb upHHUHiii Morao KasaTb- 
CH, UTO 9TH CHHH HC3HBHCHMM OTB MHCCB; HO BB 3'iScTBHTejIbHO- 
CTH Olli HMB lipOIIOpU,iOHaHbHM. 9'TOTB 3HK0HB HHCTO OlIbITHMH; H 
3-ua ero ycTanoBaeuia nyiuHM ómhh H3cni30Bania HbiOTOHa, 1103- 
TBep5K3eHHMH 1I0T0MB EecceaeMB.

Ho ecan T ia a  kohcuhmxb paSMipoBB oóaa3ai0TB coBepmeHHO 
pHBHHUHMMH KaaeCTBaMH H O3HHMB OÓHJ.HMB, TO 3T0 3HaUHTB, UTO 
HXB H0C.Ui3Hia UaCTHUltH 0Ó.ia3ai0TB 3THMB 0ÓH1.HMB ItaaeCTBOMB, 
KOTOpoe H33HTHBH0; HHaae roBopa, 3th uocjiipn ia  uacTHuitn, mchb- 
mia xHMH>ieeKHXB htomobb, 11030Ó11M Meat3y coóoio.

Cb 3pyrOH CTOpOHM yAHBHTeabHNH H3C.li30BHHia, C3'iJiaHHMH

Ti.ua
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bb iiocjMflHie roABi, upa^aioTB BhpoKTHOCTb mmcjih, >ito aaeKTpa- 
'lecnHAiH paspa^aMH bb rasaxB y^ajioci. paaji,po6MTB xHMHuecKiii 
aTOMB; H OJIOatHOCTI. aTOMa, KOTOpyiO JIHIIlb nOAO3p'ŁBajIH; 1I0BHAH- 
MOMy CTajia oca3aeMOio peajibiiocTBio. 9 th cyÓB-aTOMM (itOTopBte, 
Kasajiocb yate, MoryTB Ghtb  BbuijieiiM) Hjiii eiu,e Menbinia aacTini- 
kh He cyTB-jiH nepBHUHbie ajieMeHTbi MaTepin? O6pa3yfl bmahmuji 
T & a, 9TH aaCTHHKH COOÓipaiOTB HMB TO eflHHCTBeHilOe a,Ę,ĘHTHBHOe 
CBOfiCTBO, O KOTOpOMB Mbl TOBOpHJIH Bblllie. IlOCJlli 9T0T0 IiepBaH 
noJiOBHHH 3ai;ona HbioTOHa cctb jihiiib BHpaateiiie toto <i>aKTa, no 
KOTOpOMy ńpHTHraTeJIbHHH CHJIM, OOyCJIOBJIHBaeMMH OflllliMH Macca- 
MH, flifiCTByiOTB HpeSB BC'Jł 9KpaHH, He OCJiaGjIHHCB.

E cjih oto thkb, ecjiH Mbi iie oninGaeMca, yTBepacAan, hto htomb 
mojkho pa3ji;śjiHTb na nofloGiuje ojicmchtm, kbkobo Gbi iih Ghjio Be- 
meCTBO, H3B KOTOparO 0HB lipOHCXOAHTB, TO MM yate OHeHb 6jIH3- 
KH KB MeHTaMB HJIXHMHKOBB.

Ojmaito mm He óy,a;eMB 3anHMaTbca otoio 9BOJiiouieio, ne 6y- 
AeMB .naace pascMaTpHBaTB Boupoca o en bosmoikhocth. E cjih iia- 
ÓJlIOAeHHMH HBJieHiil H GmJIH HpaBHJIbHO HCTOJIKOBaHM, TO flOCTOBfcp- 
HO, TT O H3B 9THXB pa3flpo6jieHllbIXB BTOMOBB ,21,0 CHXB IlOpB He y^a- 
jiocb cocTaBHTb 3aM’IiTHaro KOJinnecTBa hhoto BeipecTBa, u'Łmb Ha- 
HajIbHOe. yTBepJKABTb lipOTHBHOe 3HalIHJI0 Gh  BCTynHTb BB OÓJiaCTb 
MHTasiH; ho Bce-THKH oueHb HHTepecHO HsyuaTb MaTepiio, ecjin Ka­
litę He CX03,HTb CB TBep^OH 110'IBH OIIMTa H A06bITHXB pe3yJIbTaT0BB.

X ot)i h yBJieitaTeju.HO H3y>iaTb ;kh3iib MaTepin bb pa3JiHiiHHXB 
en BH^,axB, o^naito 9to He MoaceTB óhtb pijibio; 9to npeat^e Bcero 
cpeACTBO. He ecTb-JiH caMaa TJiyGoKaa TaflHa jkh3hb y  opraHHue- 
ci;aró cyipecTBa? 9 i a  TaflHa cTOJib rjiyGoKa, uto BejiHuaflmie yue- 
hmc npeflOCTeperajiii uejiOBfluecTBO otb uohmtokb iipoHHKnyTb bb 
nee. Ho uy^HMsi OTKpHTia, cji't^yiou3,ia 6e3B uepepMBa o^ ho 3a flpy- 
thmb, BHymaioTB Gójibinyio yB^peHiiocTb bb OT^ajieiiHoe Gy^ymee 
HayKH. Tenepb KaateTca, uto hAtb aGcojnoTHO Hepa3piniHMMXB 3a- 
flanB. A ecjia TaitB, ecJiH bchkhh nayuHaa sagana, upe^cTaBaaiomaa- 
ca nameMy yMy, paHO hjih uos^ho ^OJiatHa uaflTH CBoe pLmenie, 
MOSKCTB-JIH ÓMTb HTO-HHGyflB GojIbHie H BOSBMlIieHIlhe ItHKB 3axaiia 
0 5KH3I1H?

B3aTbca 3a Hee npaMO, bo Bcefl ea HeH3MlspHMofl cjioskhocth, 
Ghjio Cm ;vŁhomb cjihiiikomb cmIsjimmb. Moa;eTB Ghtb mm BCTpt- 
thmb MeHbHiia Tpy^HOCTH, HauaBB cb OKpaHHB sawann; a ecjin ecTb 
9TanB, KOTOpMH ^OJISKCilB HaCB HOATOTOBHTb KB HOHHMaHilO COCTaB-
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hmxb uacTefi 9toh 3a;i,auH, Tani. 9to óchb coMirlmin H3yuenie acwsi- 
hh bb neoSyoieBJieHHofi MaTepin.

npeat^e, uIimb coBpeMenHbie CHJibiibie mhkjiockoiiw hohbojihmh 
oóbhchhti. Hii.MiiHenia oprauHuecKofi Marepin ho,;i,b śftfteTBieMB mh- 
KpOOpraHHSMOBB, H3B1.CTIIO ÓblJlO JIHHIh OÓB OÓII1,HXB H3M'liHeiliHXB, 
KOTopHH BĆer^a ocTaBajincb ouchi. aaraAOHHUMH. H sbŁc.thh ó h jh  
Ópoaienie, ra ien ie  a ycBoenie asoTa pacTesisniH; HaÓJiio^ajiH hxb 
pasBHTie, ho upHxp^HJipei, orpaiiHUHBaTi.cn AOra^Ka.uH o tomb, nai;b 
iipoHCxoxHT'h 3TH iipeBpameHiii.

OrpaHHUeHHHH CBHA^TeJIbCTBOMb CBOHXB UyBCTBB UejlOBtlib 
ÓhIJIB BB 9T0JIB CTOJIb HCC 1140X0 OCBt AOMJieilB, KaiiB H BCJIHKąHB 
BB TblCIIUH ICHJIOMCTpOB I. pOCTOMB, KOTOpblfi BH,H’JlJIB ÓH, UTO BB H3- 
BiCTIlblll 9II0XH TÔ H UHCTI. 3CMH0T0 Ilia pa SeJieHteTB, 3aTiłMB Htejl- 
rteT B  h HaiioiienB ókafceTb, ho uoTopufi, ojiaro^apa cbohmb pa3.ufe- 
paiub, HHKor,a,a ów iie 3hbjib o cymecTBOiiaHiH jjępeBbeBB, TpaBW h 
CHtra; ohb bbahtb MaaeHbKoe liHTHiainico, itoero ho saMiuajiB tmch- 
■jy jiŁtb TOMy Ha3aAB, h ciipaniHBaeTB ceóa KaiiB oho motjio bohhhk- 
HyTb caiao coóoio, óe3B bhahmoh npnuHHbi; fltjio  bb tomb, uto bb 
reueHie 9thxb thchuh jiIitb ji 10̂ ,11 Tpy^HJiHCB h błictpohjih ropoflB. 
BoOpyjKeHHblił MHKpOCKOUOMB, IipHCHOCOÓJieHHHMB KB ei'O pOCTy, 
iianib BejiHKaHB noaiajiyft ^ oh^ ctb ^ o toto, uto yBHflHTB AepeBbH, 
AOMa, HaKOHepB jiioach; Tor^a Bce CTaHeTB ajih nero hohhthhmb; 
ohb y3HaeTB KaiiB nenpepHBHHMB TpyAOMB mhkpoÓobb ropoAB pac- 
inHpHJiCH h Majio-no-Maay h3m! hhxb iiOBepxHOCTB 3Cmjih. IIoaoÓ- 
hbimb a:e oópasoMB oóbhchhjioci, ,bih hhcb ópoikeHie—BejiHiioe jiłuio 
MHI.pOOpraHHSMOBB, flJIH KOTOphIXB HTOMB TO HiC, UTO A-ISI liaCB IieC- 
uHHi.a, KJiliTOUKa to ace, uto ajih naci, ^ ohb; MHKpoopraHH3MB h icjck- 
■rouica—9totb nocjTlijuiifi 9JieMeHTB atHBofi MaTepin—othochtcii Aieai- 
^y coóoio KaiiB paBiibin kb paBHOMy.

IIoAOÓHbiH ace Tafinu óhjih pasBHCHeHbi, Kor^a cthjih iipuMli- 
imTb MHKpociioiiB kb Hayueniio HiiepTiioil MaTepin. Me^jiCHniiii H3- 
AiliHeHia, OTHOCHTejibiio KOTopuxB upeaiAe orpaiiHUHBajiHCb oahhmb 
.innib KOHCTaTHpOBaHieMB, óhjih pa3’uieHeHH, iiosihihh bb hxb Kpaił- 
hhxb 9JieMeHTaxB—ecjiii hc bb uaCTHii/Ł, KOTopaa HaBeer,a,a ocTaHeT- 
Cff HeBH^HMOIO, TO Bi. KpHCTajUlk, OÓpH3yiOIll,eMB COCTHBHyiO UaCTb 
MaTepin.

Mh4 óhuio óbi TpyAiio cnasaTb, KOAiy lipnHaAJieacHTB uecTh liep- 
Baro npHMfcHeHiH MHKpocKona kb nayueniio KpncTa.ianuecKaro CTpoe- 
nia MeTaaaoBB; ho h Mory ua3BaTB t4 xb, KOTopne hmBjih Hanóoab-

orpaiiHUHBaTi.cn
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lilia ycnbxb  bb 9thxb H3CJi’h^0BaHiaxb; »to capB PofieprcB-AycTeHb, 
Ocmoh^ b , Cthab, PajieMeHB a  lllapiia .

KaitB ^'fcacTiiyeTB TeuaoTa aa KoeaHnyio aaTyHb, a&peBOfla ee 
bb cocTOHHie omoMcjKennou aaTyHB? 9 to TafiHa, roBopaaa crapan  
®H3BKa. CoiipeiieHHaa <r>H3BKa snaeTB, hto Koeunuan aaTyHb cocto- 
u'i"b H3'i> .\icjikhxb KpacTajuiOBb, pa33po6iieHiibixB a  uepeArbmaHHhiib 
cb <5e3<i>opMeinioio Maccoio, HOTOpyio ohh BiioaHfc upoHaitaioTB. Bb 
ommicoiceuHou jtaTyah, HaoÓopoTB, apacTajuiaKa BO3CTaHOBJieHbi a  
OTAiJieHbi otb Maccu; ohb epaBHHTeabHO TBepAM, a oKpyacaiomaa 
hxb a acca  luiacTHUiia; hohhtho, uto 9Th KpacTajuniKa He u orna 
o6pa3OBarrbca HHaae, khkb Bcah;i,CTBie liepeiitipeHifi aacTan/b BHy- 
Tpa MeTajuia, nepeMbipeHifi, KOTOpuu iie oahopo liopaAica cb Moae- 
KyjiapHHMH pasjiiipaMH, itaitB bb TeiiaoiioMi, ABaiKenia. a iopa330 
6ójibiiiHXB, 30C1 araio ipaxb cothxb a  rii,ecHTbixB AOJieii MHOHMeTpa.

Korfla KpHCTajuiHKH bhojihIi c<i>opMapyiOTca na caeTB OKpyaca- 
loipefi aaTepia, OTatarB potobb—MeTaaai, flocraraeTB HeaaMliHHeMofi 
<i>opMbi a  nepecTaeTB jkhtb.

Moaiao H3oaapoBaTb bth KpacTajuiHKH a aaejrfc^OBaTb bxb; oita- 
3blBaeTCH, 'ITO OHH HMtlOTB npOCTOH XHMH'ieCld0 COCTaBb; 9TO onpe- 
aijieHHhia coenaHenia 11I13H a  uhhkh hjih mIi^ h h oaoBa. 3 th coeAH- 
neHia, HaajiyiiiiiHMB o6pa3OMB cooTiitTCTByioiii.ia HajiaanoMy cpo3- 
CTBy, eosflaiOTca ĄBHweHiaMH aacTapB, oóycjioBjiaBaeMbijia TenjiOTOio.

IiaKOBbi npeA'babi ho3bhjkhocth 'lacTHiyb bb TBepaoMB Ttali? 
Ohh rojiaa^o 3Ha>iHTejibnbe, uIimb oóbiKHOBeHuo npe^aojiaraiOTb; bto 
^ona3biBaeTB oahhb saMliaaTejibHuii oiihtb PoóepTCB-AycTegśa: no- 
CTaBHBB MaaeHbKia cbhhu,obhh pajiHHApb Ha 30iioTyio iiJiacTHHKy, 
ohb Haiiiejri. 3oaoTO Ha eaMOKfb Bepxy paiiaHApa; npaKOCHOBeiiie apo- 
^ojiataaocb t Łjib óo-abiiie, u Iimb Haace Suną TemiepaTypa; upa 100° 
oiihtb iipoAoaataacH 41 3eHb; ho^ b KOHepB stopo BpeiieHH 3ojioto 
3H<D<l.yH3Hp0BajI0 Ha HliCKO.IbKO MHJlJIHMeTpOBB BB CBHliepb.

T o ay , kto He upeAyupeacpeHb, 9totb ohhtb KaaceTca neBipo- 
hthhmb; a a e a u y  t Iimb uh  atiaeMB, hto bb eoiipaKoenoBeHia cb 30- 
KpacHa paci;ajieHHbiMB yrjieMB aceaŁso neMeiiTapycTca; XHMH<iecicifi 
a  MBKpoci;OHH>iecKia anajiH3H liOKasuBaiOTB, uto upa otomb yroab 
upoiiHKaeTB bb acejrli3o, HH0i’3a na HHauaTeiibHyio rjiyÓHHy. BflliCb 
3'fcficTnyiotb 0311T. MoaeKyaiipiihia chjih; ho ecaa hxb aaMliHHTb bhŁiii- 
hhmh cujiaMH, mohcho noJiyiHTb óójibinia 9<t*eKTB. TaKB hbb iipe- 
KpaCHbIXB 01IHT0BB ClipHHra *) H3B'bCTHO, 'ITO, K01'3a Mlł3b H OJIOBO

b  Cii. CTp. 25.
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IipHJKHMaiOTÓil UHCTUMH I10BepXH0CTflMH, OHH CHHHBHIOTCH H HO Of) li 
eTopoHU uoBepxHOCTH coiipHHOCHOBenia nojiyiacTca óponaa.

CupuHry yflajiocb oahhhb ^aBJieBieim coesmiHTb MerajuHue- 
citie noponiKH thhb nie eoBepmeHHO, n a m  HJiaBJieHic.\ib. MHorouHC- 
jieBHbuiH oribiTaMH ohb £OKa3a.)ib, uto AaBJienieMb MoryTb cnaHBaTb- 
ca tojii.ko T'Ii MeTajuibi, KóTopbie cnoeoÓHbi flH<i.<i.yH3;HpoBaTb o,hhhb 
bb .upyrofi.

KpoMh ^aBJieuia a p y r ia  chjiij M oryib (JiiaronpiHTCTBOBaTb uo- 
.leityJiapHbLMb ^BH»neniaMb. T a m  Hanp. Bapóypru. riorpyjKam upo- 
6apKy co pTyTbio hjih cb clipnoio khcjiotoio Bb naTpieByio aHH.ib- 
raMy u nponycK am  ajiempHuecifiii tokb CHapyatH BHyTpa; oicaaa 
jiocb, uto no HCTeuenin irhKOToparo BpeMeHH nampiu npoxoduM 
upe3b cmeKJio 9xei£TpoaH3OMb h pacTBopanca bł jkhakocth, nanoji- 
HHBineił npoÓHpKy; onhrry ójiaroupiaTCTByeTb iioBbimeHie Teianepa- 
Typu, ho ohb y^aeTca h óe3b toto. E cjih ctckjio co^epatHTb hht- 
pin, upesb nero  moikho 3acTaBHTb npoflTH MeHbmia uacTHUH, Hanp. 
>iacTHii,bi jiHTia: npeat^e Bcero H3rb c ie itaa  BbiThcHaeTca HaTpifl, ko- 
Topbiii 3aMbmaeTca jiHTieMb; iipn aaabHiłfinieMb 9Jiei£TpojiH3'Ii JiHTiii 
HOHBJiaeTCH y BTOpOH UOBepXHOCTH H IIOCTOHHHO nOHOJIHHeTCH H3BH'h; 
BM&CTli Cb TlłMb CTCKJIO IipHHHłiaeTb MOJIOUHhlfi HBŚTb; TBepflOCTb 
h hjiothoctb ero yMeHbmaioTca.

Moskiio 61.1.10 6bi yBejiHHHTb uhcjio npHM’bpoB'b; ripuBe^eHHbie 
Biiojnrfc y6Batji,aH)Tb Hacb, uto bb TBep,nbixb Tfcjiaxb nepeMtmeHia 
uacTiiu/b MoryTb óhtb sHauiiTejibiibi h HSMfcpaTbCH He cothmh ao- 
jihmh MMJiHMeTpa, Kam  bb naiiieMb nepBOMb npHMŁpŁ, ho ufejiHMH 
MHMHMeTpaMH h paute neHTHMeTpaMH.

yCTHHOBHBb TBep^O 9TH 9JieMeilTapilHe maKTbl, łlH MOSKeMb 
oópaTHTbca m  H3yueHiio óojrfce cjiO5KHHXb HBaeirifi.

lloABepmeMb pacTimeHiio CTajibHofi ó p y co m , ctojib siHauHTejib- 
HOAiy, UTOÓH BH3BHTB pa3pbIBb. UpeiK^e BCd'0 Bb OflHOMb M&CTll 
fipycKa oópa3yeTCH cyaceHie; 3A’hCB-TO h npoH3OH,a;eTb paspHBb. IIo, 
Kam  fojibKO oópa3yeTCH saMfcTiioe cyateHie, npeKpaTHMb pacTarHBa- 
Hie h , oótouhbb ó p y co m  'ram , utoOij ohb BCio^y hmIsjib o^ny toji- 
ipHHy, craHCMb chobh ero pacTHTHBaTb; ohhtb yBHAHMb oópaaoBa- 
Hie cyacenin, ho r.b hhomb mŁct^, uliMb Bb nepBbiH pa3b. Taayio 
onepapiio mohcho iiobtophtb H^CKOJibKO pa3b; cyiitenie KaiKflHfi pa3b 
oópaayeTCH Bb hobomb mLctT.. He cjiiflyeTb-iiH otcioah shkjhouhtb 
uto TaMb, i'A'b Ó pycom  cjihhikomb yTOHbuaeTca, MeTajiab KptiiHeTb, 
conpoTHBjiHacb pa3pymeHiio?

HiKOTopue cujiaBbi oóaa^aiOTb yKa3aHHhiMb cboActbomb bb
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ocoÓeHHO 3Ha>iHTęjii>Hofi: ctciichh. T hkb iiaup. HHKBeaacTaa CTaaa 
cymecTByeTb bb XByx'b coBepmeHHO payairiHBiKB cocToaniaxB; bb 
oahomb OHa HeMarHHTHa, Aiaaoa TBepAOCTit a  otchb kobku; bb 3,py- 
tomb ona TBep.ua, xpynita a  cnocoÓHa HaMarHHHHBHTBCa. Upe^bjrB 
yupyrocTH a  pa3pbiBaioin,ifi rpysB  bo btopomb cocToania ropas^o  
óoflbine, 1'bM'B bb nepBOMB. BnpoueMb ecaa ópycoitB nepBaro cnaa- 
Ba rioABeprHyTB SHeprauHOMy pacTaa;eHiio, ohb 3Ha>iHTeaBiio yaaa- 
HaeTca, HHoraa B^Boe, aaTlniB upaiio paspaiBaeTca óe:iB cyateHia; 
dtotb MeiajuiB, itoToptiii cHaaaaa óbijib bb mhtkomb cocTOHHia, no- 
cab Hamero oiibrra npauBMaeTB bb^ b 3anajieHnaro Meiaajia.

Bb o6bi,cmb 3Ta Tpanca>opjian,ia oÓBacHaeTca npocTO. Bb totb 
MOAieHTB, Kor^a oópasyeTca nepuoe eya;cnic, cnaaBB TBep^beTB bb 
3TOJ1B MbCTb, abaaeTca TyTB sieHbe kobkbmb h nepecTaeTB cikh- 
waTbca; cya;enie oópaayeTca bb apyroMB caaóoMB MbCTb, 3HTbMB 
bb TpcTbeMB, tbkb uto cbueme BbpoaTiiaro paapbiBa uepcMbmaeT- 
ca bsb KOHB,a bb kohcu,b ópyeKa, uoita ne JipoasoaAeTB iiOBcm^y 

. noaHaa TpaHCtopMauja. TaKBMB oópaaoMB ópycoitB aerom aeTB Bcb 
cbob cpea,CTBa caii03ainiiTBi a  upeapamaeTB óopi.óy .ibiiib liocab 
repoaaecitaio  conpoTBBJieHia.

BupoaeMB bth HHKKeJiacTBia CTaaa iipea,craBaaK)TB upeaBwuaa- 
no CTpaiiHbia aBJieHia. IIoab flbficTBieMB CBjibHaro xoao3a ópycoKB 
bb McrpB aaniihi bb T eam ie ne.MBoraxB ecKyiiflb yflaaHaeTca Ha nb- 
ckohbko Aecai'HXB jiaaaaMeTpa; Ha6.1103.aa oto HBaeHie bb nepBBia 
paaB, iioayuaeinB BueaaiJibHic aaicB óy^TO HHepTHoe Tbao BHe3au- 
110 OJKHBaeTB.

E caa  H3MbiiHTb Biibmuia ycaoBia (TeMiiepaiypy, a mojkćtb Óbitb 
a AaBaeuie), to bth ciiaaBU asMbuaioTB caoe xa.\iHiiecKoe CTpoenie, 
bb o^Hofl aacTH 6hiCTpo, bb jrpyroa AieHBniea uacTH MeaacHHO; Ta- 
KHMB 06pa30MB ÓpyCltH H’bKOTOpBIXB COpTOBB HHKKeaHCTOfi CTaJIH 
H3MbHHK>TB CBOH) ^ aan y  iioeTeiieiiHO bb Teuenie óoabc ro^a. ^.hh- 
ao a  TeMiicpaTypb cóoTBbrcTByeTB oiipcflbacHiioe cocToame cnaaBa, 
KB KOTOpOMy 0HB Aie3,XeHHO IipHÓJIHJKaeTCH.

MHoria Tbaa upeacTanaaioTB hI uto aHaaorauHoe. CTCKao iioab 
AbficTBieMB BHbuiHHXB chjib AieAaeHuo craóaeTca a  3HTbMB ero era- 
ÓaHie apeKpamaeTca; oópasyiom ia ero XHMauecKia coeflHHCHia H3- 
MbHaioTCH tbkb, uto iipaciiocoóaaiOTCH bb ^aHHOJiy ^aBaeHiw; a i;o- 
ra,a aro  Aanaeuie ycTpanaeTca, ctckjio JieflaeiiHO BOSBpainaeTca bb 
aepBOHaaaflBHOH a o p a b  uocTeiieHHbiMB BO3CTaiiOBJieHieMB npeJKHHXB 
eoe^HHeHia. Ctckjio, cobcIimb KaiiB jkhboh opraHB3MB, npaciiocoó- 
aaeTca kb BiibniHHMB ycaoBiajiB.

TBep.ua
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OriTiiTecKia HB.uenia upeACTaBnajoTi, jiHoro'iHc.ienHbie upifMtpM 
„iipHcuocoSjieHia”. BosbMeMi, o>oe<i>opeeu,HpyK?mia Tls.ua. MsbJsctho, 
hto B et aTH Tt.ua eyTi, m eepdm e p a c m e o p w  Jianaro KO.maecTBa uo- 
CTopoHHaro BeipecTBa bu, ApyroMU, nemecTBls, oÓHinioBeHHO cjiojk- 
homt>. IIoai, AtficTBieMB cbIsth coe^HHeHia HBMbaaioTca; ho, Kani, 
tohbko BHiiiiHee A^ficTBie npeupamaeTca, aaitOHHHH nopalom , bc- 
mefl BCTyiiaeTb Brb cboh npaBa n npeatHee coeAHHeHie bo3cthhob- 
n ae tea  HHOr.ua óbierpo, ho aame upeaBbiaafiBO we,n.ueHHO; bo3Cth- 
HOBMiomeeosi t1s.uo upa btomu, HCiiycKacTb cbIstu,.

BnpoaeMb coeAUHeHie, oópaaoBaBinceca iio^ u, fllsHCTBicMi cafe- 
Ta, ofibiKHOBeHHO coxpaHaeTca bu, nefionbuiofi uacTH Tt.ua h upa ho- 
BbixT> ycHOBiaxi>; thkhmu, oópaaoMb BoacTaiiOBJiPHie upeapam aeTca 
neMHoro paHbnie, hIsmu, flOCTwraeTca OKOHaaTenbHoe paBHOBtcie. Hls- 
KOTOpbia „HeSaKOHHMH CBB3H”, THIIU, CKHSHTb, TepIIHMbl BU, 3T0MU, CÓO- 
p a ip t h MoryTi. noAnepsKHBaTbca óesKOHeuHo ao.ito. Ho ec-un Ta- 
Koe TlsJIO Mbl OCBtTHMU, KpHCIIblMH H.UH HHtpaifpaCHblMH JiyiaMH, TO 
TOTaacb żkc bhmIsthmu, OT^taeHie cjiafiąro CBlrra, oÓyejiOBJiHBaeMoe 
ÓypHbiMu, HBi nanieMb aacTHiyb, HapyniaBinHX'b „oómecTBeHHbiui nopa- 
AOICb”. H 3aMtH0K) HXU, SaKOHHHMH ’iaCTHl],aMH; IIOC.lt 3T01’0 pHBHO- 
a tc ie  OKOHaaTejibHO BO3CTaiioB.ueiio.

BbipasKaacb nayuHbiMU, iisbikomb, mi,i cKaateMu,, a ro  <j>h3hko-xh- 
MHaecKoe paBHOBtcie <i>oc<j>opecii,Hpyioiii,Hxu, Tt.uu> ec,Tb <f>yHKpia 110- 
iiyaaeMaro hmii cbIsth, ho, hto 3th ®yHitnia shbhchtu, eme otu, Tpe- 
nia. BoaÓyw^aiomift cbIstu, ^tiicTByeTb TamKe, khku, Ói,i fttficTBO- 
Ba.ua tojimkh hh ityay necica, yuiHUToacan BJiiaHic Tpenia.

Cu, H3BlscTHoił tohkh aptH ia ■f-ocu-opecHHpyroinia Tls.ua naofipa- 
asatoTu, copiajibHbifl opraiiHSMU,. Ho caMbifi saMhaaTeJibiibiS npH.utpu, 
noAOÓHaro pofla upe^CTaB.uacTb n a tT n aa  <i>oTorpa<i>ia, c3;t.uaHHaa no 
cnocoÓy BeKbcpe.ua. IIy c rri, xjuopHC'roe cepeópo—ó t.io e  BemecTBO 
— ocBtm aeTca ayiaMH onpe^tJieHHaro p a tT a , aanp. KpaCHMiia; apesu, 
HtKOTopoe Bpena Hanie BemecTBO chmo iipHHHMaeTb KpacHUfi nBtru,. 
E ciih Teuepb ero oeBtTHTb ae-iciibiMH .uyiaMH, oho jilsnaeTb H B ttt:  
upoxo^,HT'b upesu, T y c r a e  h rpauHbie oTTtHKH h HaitOHeiiu, OKpania- 
bhctch bu, aeaeHbiH bbIstu,.

UtO IipOHCXOAHT'b IipH HTOMU, B'b HaiHCMU, Tlsjlls? M;!B1sCTH0, UTO 
HBtTB HHrMenTa yicasbiBaeTb TOJibKO npHpoAy ’rtxu , .uyueft, KOTopwe 
oHb 0Tpa»KaeTb h KOTopwe c.ut^,. ae  iipoiiHKaioTb bu, Hero. K or^a 
itpacHHe JiyiH na^aiOTu, hh x.uopncToe cepeópo, lioent^Hee nx’b iio- 
rjioipaeTT, h— iio^u, B.iiaiiieMU, trroro HCToaiiHiia Butiim ett aneprin— 
TpaHC4>opMHpyeTca, upoxoji,a apesu, B et bobmoskhwh cocToaHia, koto-

Tls.ua
Tt.ua
HHOr.ua
Tt.ua
IIOC.lt
Ba.ua
Ba.ua
Tls.ua
BeKbcpe.ua
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ptJH OHO CHOCoShO ripHHHTb; HO CCJIH Bb OPHOMb H3b 3THXb COCTO- 
anifi lianie BeipecTBO p inaeT ca KpacnuMb, Torpa oho OTÓpacuBaeTb 
ott> ce6a Kpacnue nyua, n o cn i nero ero hhuto S on ie  He Se3no- 
kohtb h oho coxpaHaeTb 3T0 cocToaHie. To ate caMoe noBTopneT- 
ca, Kor.ua xnopacToe cepeópo ocBiipaeTca nyuaMH p p y ro ro  pBiTa.

HTaKB xnopncToe cepeópo, aaipaipaacb, TpaHCu>opMHpyeTca 
TaKT>j utoóu ayum e npepoxpaHHTb ceóa OTb BHiniHHXb Hanapemfi. 
C niTb pna xnopHCTaro cepeópa eei’b Bparb, h oho óeab ycTana 
H3MiHHeTb CB0I0 CHCTeMy 3aiH,HTH, UTOÓU He ÓHTb óeanpepuBHO Tpe- 
bohchmo Ha CBonxb rpaHHU,axb; oho BoapBHraeTb yK pinnem a, npn- 
napoBJieHHUH Kb cujiaMb npoTHBHHisa, h Bcerpa totobo ero 0Tpa3HTb. 
He npepcTaBnaeTb-nn Bce 3to itapraHy ónaroycTpoeHHaro copianb- 
naro  oóipecTBa?

M u yace oueHb ójih3kh i;b a>H3ionorauecKHMb aapauaMb; xno- 
pscToe cepeópo He TonbKO pa e rb  oTpaneiiHyio K aprany hhcthhkthb- 
HOfi H>H3HH, HO TpaHC<I>Opjiail,iH Ił H3MilłeHia pBiTOBb, KOTOpUH OHO 
HcnuTUBaeTb iiopb BniameMb CBiTa, HMiioib nopa3HTejibHyio ana- 
noriio cb iiopoóhhmh ;Ke H3MineniaMH BeipecTBb, nrpaioipHMii Bb 
JKHBUXb 0praHH3AiaXb CTOJIb BajKHyiO po.lb. ^OCTaTOUHO ynOMIIHyTb 
XHQpO4>HJIb, KOIKHUfi nHrMeHTb (OCOSeHHO pa3BHTHH y  HerpOBb) H 
3pHTc.>ibHUH iiypnypb, Bb KOTopuxb Hem,3a ne npiBinaTb coBepmeH- 
Hoii HpHcnocoónHeiiocTH Kb oócToaTenbcTBaMb ;kh3hh Ha aeiuni, 
npepbHBjieHHUMb HMb upnpopoio conHeuHaro CBiTa.

Heóonbinoe OTCTynneme yacHHTb aHanoriio. Ha nepBufi B3rnapb 
MoateTb noica3aTbCH CTpaHHHMb, uto Herpu, nenpepuBHO nopnepra- 
loipieca nyuaMb atryuaro  coaHpa, oKpamenu Bb uepHufi pBiTb, hh- 
n ó o a ie  nornoipaioipifi nyua h ponateHCTByioipifi pinaTb pna Hnxb 
3th nyun ocoóeiiHo iieBunocnMUMH. Ho, BrnapuBaacb ónnace Bb s i ­
no, npHxosHMb Kb aaKnioueniio, uto 3p icb  n iT b  oihhÓkh co CTopo- 
hh npnpopu. H3BiCTH0, uto mopn, upii35Kaiomie na iorb, nauHHa- 
iOTb cboóopho nepeH O C H T b c o a H p e ,  TOJibKO T o r p a ,  i c o r p a  Koaca hxi, 
3aropnTb h r iO T eM H ieT b . O ó o ó i p a a  sto naÓniopeHie, Mocco Hamenb, 
uto Bb ropaxb  Bcero nerue nepenocuTb connpe, BUMa3aBb c e ó i  n a ­
po caateio, t . e. epinaBinncb HCKyccTBeHHHMb Herpoiib. npnuHHa 
TOiiy oueHb upocTaH: otb nyuefi c/rpapaeTb coepHHHTenbHO-TKHHe- 
saa  ocHona KoatH (denne) ocoóeiiHo, Korpa Bb nee npoHHKaiOTb nyun 
KOpOTI»HXb BOnHb; BOTb HOUeMy aPbÓHHOCH UpeSBblUaHlIO UyBCTBH- 
Teabiiu Kb 3THMb nyuaMb; npeacpe Bcero nya;no saipHTHTb pepiiy  
OTb ynbTpa<i>ioneTOBuxb nyuefi, uto h p inaeT b  uepHufi nHr&ieHTb 
HerpoBb. Hto ate K acaerca 3pHTenbHaro nypnypa, itoTopufi OTKpu-

o
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BćieT'i HBMB 'bOp.MH, HO HO KpaCItH, H KOTOpblH ÓJiarOAtipH CBOfcii yflH- 
JiHTeJIbHOH 'lyiiCTBHTeJII.HOCTH H03B0JIHeTB BH^fcTb B'b HOJiyTBMt, TO 
ohb o&jtaflacTb HHHÓOJibnieio norjioiu,aioin;eio ciiocoShoctbio, a iioto- 
My H HanSojIlHIieiO 'lyBCTBHTOJIbHOCTblO MM6HII0 BB TOB OÓJiaCTH cneK- 
Tpa, bb KOTopofl m iepria Haafiojibinaa; anaue roBopa, spaTejibHbia 
Iiypnyi>'b BO3M0HCI10 JiyBlHHMb CHOCOÓOMB H0JIb3yeTCH ÓŁ.ilMMB cbIj- 
tomb; kb 3TOiiy CBliTy oiib npHcnocoÓJieiib.

Mm yfla.ia.iacb otb jkhbhh M arepia, bb tomb BHflfc, itaKB mm 
ee ycjiOBiuiHCb liOHHMaTb ćb caMaro naaajia. Ofliiaiio totb maKTB, 
kto mbi iiesaMhTHMMB oópaaoMB a  Harflfc ne BCTpfcaaa nepepHBa 
Mprjia iiepefira otb iieopraHauecKoil MaTepia, b3htoh bb OTfltJibiio- 
cth, kb pojia, KOTopyio ona arpaeTB bb ikhbomb cymecTBi, llOKa- 
3i.iBaeTB naiiB, >ito hc óyfleTB c.ihiiikomb cmIu h m b  onupaTbca na 
cpaBHHTejibHO apocTMH CBoScTBa anepTHoa MaTepia fl.ua yacHeHia 
T’fcXB HBJICHifi, KOTOpHH IipeflCTaBJIHCTB 5KHBHSI MaTepia.

Ho nopa KOHMHTb! HaiiflyTca, rioatajiyfi, cmIjjimc yMM, yBJieKa- 
ioiu,ieca OT^aaeHHMMH iiepcnęKTHBaMH, KOTopne, upeHeOperaa Tpyfl- 
HOCTHMH H MH01'HMB eill,e H0H3B’I>CTHbIMB; 3HXOTHTB nepeÓpOCHTb MOCTB 
a  ycMOTpiiTi. ^IłHCTBHTejibHyio HenpepbiBHOCTb Meatfly HBJieHiffMH He- 
opraHHiecKofi MaTepia h h.hboh kjiBtohkh; mojkctb ómtb, itorfla-Ha- 
Cyflb 3totb moctb a  óyfleTB iiocTpoeHB; no uepcKHflHBaTi. ero Te- 
nepb H<e 3na'ia.io óh nepesnypB cniiniHTb.

He óyflCMb onepeacaTi. flaiiHMXB oiiNTa, ÓyflCMb TepirfcjiHBO 
atflaTb h npeflOCTaBHMB Hfleio ea MefljieHHOMy, ho BipnoMy pa3BH- 
Tiio Ha nyTH i;b coBepniencTBy. Mojkctb 6i,iTb, bb OT^aaeHHOMB 6y- 
AyujeMB HafiflyTca ó o a te  t Łchmh cbh3h, KOTopbia iiosBO.iaTB cfliuaTi. 
ÓOJibe CMt.ibia saKjnoueHia. Ho ne óyfleMB ynycKaTb H3B BHfla na- 
ray acxoflHyio T einy h noKa orpaHanaMca paacMOTpIiaieMB npespa* 
meniii MaTepia, khkb ea BiiyTpeHHioio JKasnb, htoóh BnocJitflCTBiii 
jiyame bxb noHaTb a  upaMbHBTb kb asyaeiiiio HacToamefl ata3HH.

HayKh cJitflyeTB ómtb acKpeHHero a  jkhtb HafleiKflOK); aeao- 
bT.kb HayKB He flOJiiKeHB yTBepiKflaTb óojibine, hJj.mb oiib mojkctb 
#OKa3aTb; anaue oiib cbirpiuiB ón bb pyicy t I;xb hcbIijkab, KOTOpue 
roBopaTb, kto nayKa He oiipaBflHBaeTB CBoero HaiiHaneHia.

fl.ua


^ H 3H M 6C K iH  K JiaC C t.

1. HtcHO/ibKo Teopemt o cpe/(HMXB BejinHHHaxB nepioflHH6CHHXB (pyHHniii 
3a ut/ioe hhc/io  nepioflOBb.

A -  / I .  p O F O J lb K O B A .

Bb B o n p o c a x B  <i>h3hkh, n a ca io m H X C H  BO JiH O O Ó paBnaro A B n a te n ia ,  

iiep eM b H H U K B  tokobb h ,ą p y i ’HXB i ie p io A H ie c -K M i.  HBJieHifi, B ecB M a  

n o a e s H O  3H aT b c p e A H ia  bcjihuhhh 3a upbjioe uucjio nepiodoez h^ koto- 
p w x B  n e p io flH < ie c K H .\B  ®yHKU,ifi. 3 n a ir i e  3thxb cp e^ H H X B  bcjijpihhb 
H e O T B JieK aerB  BH H M aH ie otb i>H3H’ie c K a r o  B o r ip o e a  bb C T o p o H y  M a- 

TeMHTH’ieCKHXB BHKJiaflOKB.

1 . C p e A H e e  3 n a i e H i e  S in  as h C o s  as 3 a  oahhb o h  nbcKOJii.KO  
pb.iibix'B  n e p io ^ O B i .  paBH O  H y jn o , n o T O M y  uto B c a K o n y  n o jio jK H T ejib -  

HOMy 3 H a 'ie i i i io  S in  as c o o T B b T C T B y e T B  s a  u b a b ii i  n e p io f lB  T a it o e  w e  

n o  a ó co jn o T H O H  BesiH UH H b O T p n p a T e j ib H o e  3 H a a e H ie  S in  as:

C p . (S in a s )  —  C p . ( C o s  as) =  0 .

2 .  C p e ^ H e e  S H a u e n ie  S i n 2 .u h p a B H o e  e n y  c p e ^ H e e  s n a n e H ie  

C o s 2 as (a H e 6 y a y  .n a jm iiie  r iO B T o p a T b , uto A b a o  o m .  o c p e /iH e M B  

a n a n e m u  3 a  ii/ m m  hhcjio n o .iH b ix B  n e p io ^ O B B )  paBHO 1 /2 ;  TaK B khkb

C p . ( S i n 2 as) =  C p . ( C o s 2 a s ) ,

TO
C p . ( S i n 2 as +  C o s 2 as) =  C p . ( S in 2 as) +  C p . ( C o s 2 as) =  I ; 

c jb flO B a T ejib H O

C p . ( S i n 2 as) =  C p . ( C o s 2 as) =  i -

3. C p e ^ n e e  3 H a n e H ie  S in  x  S in  (as— <p) paBHO C o s c p /2 ,  e c u n  cp 

e c T b  n o c T o a n H a a  B e /m a n n a .  B b cumomb .nb/rfe:

S in  as S in  (as— cp) =  S in 2 as C o s  cp— S in  as C o s  as S in cp  =

=  S in 2as C o s  cp — ~  S iu  2as S in  cp,
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cat^oBaTe-iBno

Cp. [Since Sin (cc—tp)] =

=  Cos tp Cp. (Sin2cc) — Cp. (Sin2cc) — ~  Costp.

U puM npw : 1) HafifleMB cpe^moio JKHByio en.iy KOJieóaTeahHa- 
ro  ABHHceuia uacTHpu, CKopocTb v  KOTopoii H3M±HaeTca no sanoHy 
CHHyea:

o. 27c L̂ t
V =  %  S in  cc =  — y — S in 2 r c -y Y -

I ly c rb  Macca KoaeÓjnomcSca aacTHipu ecrrb to; Tor^a 

„ l m v i \  m v 02 ,, . to^o2 m it^ A '1
Cp> h r )  =  ~ 2 ~  C p - (S in  =  —  == - p i —

2) I ly c rb  TOKb H3M'ŁHaeTca no 3aaony CHHyea:

i  =  /„  S in  x .

HanfleMb ero cpe^Hee KBaflpaTnneciioe aHanenie 1 (3<M>eKTHBHyio cn- 
ay  Tona):

1 =  J / C ^ W  =  7 o r C p . ( S i n 2 cc) =  =  0 - 7 0 7

CjrfcjoBaTeabHO 03>®eKTHBHaa c m  CHHycon^aabHaro toks paBHa Haa- 
fioabiiiewy SHaneniio ć m ij  Tona, yMHoa<enHOMy Ha 1 /^ 2 .

3) T ouho TaKHte cpe^naa 3<i><j>eKTHBHaa pa3HOCTb noTenpiaaoBb 
£  paBHa HaaóoJibineMy 3iiaueHiio 7?0 btoh pa3HOCTH, yMHoateHHOMy 
Ha 1/1/2.

4) H afiseirb cpe^nee SHaueHie moiphocth tokh i, npoH3Boja- 
Maro pasHoe.Tbio noTenpiaaoBb e. 0 6 4  Beaauanbi i a  e nycTb B3- 
m4 hhiotch no 3ai<0Hy canyca, a  cnaa Tona 3anaa^;biBaeT'b Ha h4 ko- 
Topyro BeaauaHy, xapaitTepa3yeMyio nocToaHiioio pa3HOCTbio o-a3b <p:

e.s= .ZSo Since, i =  JoSin (cc—tp);

Tor^a cpeAHaa moiuhoctb óy^eT-b

l K = C p .  (ei) =  /„C p. [Since Sin (cc-tp)] =  J° Co8<P =  E I C w iy .
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2. HtCKOAbKO Teopewb 0 Han6o/IbLUHX"b H HaHMeHbWHXB BB/lHHHHaX'b. 
H lfltlO lW b  3HaMeHie Bł> (|>H3MHt.

A A OPOJIt>KOBA.

/J,b4 HHateyKa3aHHHa TeopeMU ofijieruaiOTB h , rjiaBHoe, ycKO- 
paioTB H3CJil» ,̂OBaHie MHoraxł> o3H?ecKHXi BonpocoBB.

1. E m u  npou3eedem e deyxn nojiooKiimeMHW cz nepeMitMHiMcii ee- 
Mmum> x  u  y  nocmoHHHO, m o cyMMa m m  te M m u m  U M neim  HauM&Hb- 
uiee 3H aw nie, itoida o6ib onn, pau tw i Me&cdy coGow. IlyeTB

x y  =  A -

T o rja  MoateMB HaiiHcaTb:

(as+y)2 =  £c2+ 2 cc^ + y 2 =  4A+(a?2 — 2 x y - \-y 2) =  4 :A -\-(x—y')1.

OTCiofla bhjho , hto (a3+//)2, a ealifl. h x + y  noayaHTb HanMeHŁinyio 
Be-iiHUHny, Kor^a ( x —y ) 2 =  0, t . e. nor^a x  —  y .

2. E c m i cyMMa dey.eb noM)3KumeM>HVixb nepeMibHHWxi> eejiunuwb  
x  u  y  nocmoHHHa, m o npou3eedem e s m n :a  ee.iuuuw s UMibemn uauóoM -  
uiee auauenie, KOida o6n onn  oduuaKoem. IlyCTŁ

33 +  2/ =  B ,

OTity^a. bo3bo^ h bb KBajpaTB, mojkcmb naiiHcarb:

4-xy —  B 2 — x i + 2 x y —y'i —  B 2— ( x —y ) 2.

OTcioja BHflHo. uto npanaa aacTb paBencTBa, a noTOMy h npoH3- 
BefleHie x y  nojyuHTB HanSojbrnee 3na'ieHie, n o r ja  BbiuaTaeMoe 
( x — y )2 —  0, t . e. Kor^a x  —  y .

I Ip u M ib p m . Cajia Tona i  óaTapen, cocToaipefi hbb n  napaM eab- 
huxb rpyiniT., cocTaBJieHHUXB Kaac^aa hsb coe,a,HHeHHbixB n o c jt^ o -  
BaTe.ibHO m  3JieMeHTOBB, Bupaa;aeTca cjrb,nyiomHMB oópa3OMB:

m e  n n e  ’
(wip/«)+7? m  p +  n  U ’

r f l t  e ecTb ajieKTpojiBHatyinaa cnjia 3xeMenTa, p —ero conpoTHBjeHie 
h 72— BHtriiHee coripoTHBJieHie; BejmiBHa mn eeTi. noJHoe uncjo  
aaeMeHTOBB, KOTopoe mh 0Ó03HaunMB rV:
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■ —  N e  
m p -f-n R

3HaMeHaTe.ii. otoS ;i,poón ecTb cyMMa #ByxB nepeM'fcHHhixB bcjih- 
uhhb m p h n R ,  npon3Be^eHie KOTopBixB iioctohhho ( p R m n  —  p R  N ) ,  
a noTOMy 3HaMGHaTejiB nojiyaHTB HaHMeHbmee 3aaaeHie upn m p —  
=  n R  hjih npn

Ho m p/n  ecTŁ coupoTHBJieHie óaTapea h R  conpoTHBJieHie BHtinHeił 
Biura; thkb khkb hhcjihtcjib flpoón, BBipaHcaiom,CH CHJiy TOita, cctb 
iioctohhhhh BCJimiHiia (A’e), to c o a  TOKa nojiyaHTB HaHÓojii.niee 
3Ha^eHie npn paBeHCTBt BHyTpeHHaro h BH&niHHro conpoTHBJieHia.

2. C m a I  nepeMtHHaro CHnycoH3,ajiBHaro tokh BBipaataeTca 
BB 3HBHCHMOCTH 0TB KO3<I>4>HH,ieHTa CaMOHH^yKipH pbllH (L), conpo- 
thbjichih (r), 3JicKTpoABHatymeH ciuiBi (/<?) h >mc.;ia nepio^OBB bb ce- 
KyHAy («) TaitHMB ofipaaoMB:

l  =  - - - EÎr2 4jc2w2A2

KocHHycB pa3HOCTH 4>a3B (f Meat^y chjiojo Tona h ajiearpoABH- 
acymeio chjioio BbipaacaeTca OTHOincHieMB conpoTHBJieHia (r) kb Ka- 
atymeMyca coiipoTHBJieHiio (I/,r 2+ 4 z 2w2Z 2):

Cos® =  . _
T I/r2 +  4 7 :V i2

MoiĘHOCTB TOKa HpCflĆTaBHTCH thhb:

W  —  E l  Cos <p E 2r____ _____________________
r 2 +  4rc2 n 2 L 2 r  +  (4rt2 n2 L2/r)

O6a caaraeMBiXB bb sHaMenaTenh nocjife^fiHio BBipaateHia HMi- 
iotb iiocTOHHHoe HpoHBBejjeHie (4it2n2A), a noTOMy cyMMa hxb hm4i- 
eTB HaHMeBBJiiee SHaueHie npa paBeHCTBfe caaraeMBixB r  =  4it,2Jt2i 2/ r  
HJIH

r  —  2 n n L .

0'ieBH3,HO, 'ITO ripH 3T0MB yCJIOBJH MOipHOCTb TOKa ( W ) ^OCTHTaeTB 
Hanfio-iBraaro 3HaaeHia (hÓo E  nocToamio).

HTaKB, npn iioctohhhoh ajieitTpoABKatymen chjiJi nepeMiHHhiH 
tokb oÓJnuaeTB HaHÓOJii.ineio moihhoctbio npn paBCHCTBis OMHaecKa- 
ro  conpoTHBJieHia (r) h HH^yKpioHHaro conpoTHBJieHia (2irnL).
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3. l ’0T0pi. MHOroa>a3Haro ABHraTeiia hmIictb momchtb BpamcHia

zr _  2 ,c n r  
—  r 2 +  4 n 2n 2Ł 2 ’

r j b  ÓyKBu HMbioT’1. Tb ;ne Biiauenia, bto h b i. npeAUAymefi aa^aab, 
tojiłko n  oóosHanaeTB pasiiocTb Meju^y 'ihcjiomb nepioAOBB Tona n 
MHCJIOMB OÓOpOTOBB pOTOpa BB CeiiyH^y. Pa3;i,bjiHH BHCJIHTejIb u 
3HaMeHa'j’ejib na 2icnr, HMbe.MB

M  =  K  (r/2icn) +  (2 n L 2n f r j '

3xbcb npoH3BeX6Hie cjiaraeiabixB bb 3HaMena'reJib iioctohhho, a no- 
TOsiy nanSoJibince snaacHie MOMeirra 21/ riojiyiHTCH iipu r f i t n  —  
=  L"-n /  r  h.ik npn

”  “  S T

4. EateroAHbic pacxo^bi uo co^epataniio aaeKTpnaecKoii cbTH
CJiaraioTca hbb TpexB aacTen: ]) H3B npopeiiTOBB A  Ha KanHTajrb, 
saTpaaeHHbifi na Tania a a c ra  ycTpoScTBa, noTopua He 3aBHcaT'b otb 
paaiabpoBB ycTaHOBKH (nonyinta aeMJin, seioHiibin p aS o ra , a^Mnun- 
CTpapia h t . n.); 2) H3B npopeHTOBB na KaiiHMJiB. KOTopuił npo-
HoppioHajiOHB pacxo,nyeMOMy Tony (t . e. aaTpaaeiiB na npoBo^a, na 
lionyiiny mhiiihhb, na nocTpofiisy 3^,anifi), n, cab^oBaTejibHO, nponop- 
piOHajieHB cbaeHiio x  upoBOflOBB; o6o3naanMB stotb pacxo,a,B apesB 
B x \  3) hsb eatero^Hofi saTpaTbi na Seaiiojieanoe HarpbBaHie npoBO- 
flOBB, ltoTopaa oópaTHO-uponopnioHajibiia cbaeniio x  npoBOflOBB; oóo- 
3HaaH.MB 9TOTb pacxo,i,B uepe3B C / x .

Tor^,a iioaHbifi roAnaHuS pacxoAB ycTaHoin.H iipe^CTaBHTca 
cyMMOio A - \ - B x - \ - C /x .  9 to BHpaaieHie noayanTB nanAieHbmee 3na- 
aenie Tor^a, n o r^a  nepełibHHaa cyMMa B x - \ - C lx  e^bnaeTCH HanMCHb- 
nieio, aTO óy^eTB npn B x  =  C /x ,  hóo npoH3Be^eHie B x . C / x  ecTb 
BejiHUHiia nocToannaa. Tanm iB oópasoMB no.iyaae.MB upaBHJio T om- 
cona: M aiiicm paM /nw e npoeodm  ebnoówióe eceio diiMamb m a n o w  ciw en in , 
nmo(ivi eotceiodnań nom epn  n a  m  H aipw ian ie  paaunjiac,i, nponenmaMU  
na  nan u m a jm , A am paneniim u n a  m n  u a cm u  nped iip inm in , tcom opw n npo- 
nopuiionaMiHM npedcm om ąeM y p a c x o d y  m ona.



IIpaKTHTiecKaa $H8HKa bt, cpeftHeH inico.zrfc
j^OCTOBUEBA *).

II. F e o m e t p h ’i e c k i h a 3 m Ii p e h i a.

4) łh w ib p u m b  dM iuy u  w u p u n y  docmt, cm ojia  «s pyceHUxr> u  Me- 
mpunecKUAH M npaan.

U puftopw . UHMtpHTeJiBHaH aeiiTa hjih jiHHefiaa cb MeTpnae- 
CKHMH H pyCCKHiMH MfepaMH, Hrjia H HeÓOJIBIlIofi flepeBHHHhlfi 6py- 
COKB.

Ołi&ms. yKptHHBB BB BepiHHHił yiJia CTOJIOBOft flOCKH O^HHB 
KOHepi) H3MipHTeJILHOH JieHTH, IipOTHPHBaiOTB ee B.I.OJIB Kpail ^OCKH 
H OTCHHTBIBaiOTB HOMepB HepTBI Ha A dlTi, npOTHBB KOTOpofi llpH- 
XOAHTC}I KOHPUB OTOfi flOCKH. MoiKCTB CJiyHHTBCH, ’ITO Kpafi CTOJia 
1IH CB OAHO0 H3B uepTOueKB JICHTBI ne COBlia^eTB; TOrja 0TC1HTH- 
BaioTB HOMepB aepTH, jicataineii nepeflB caMHMB itpaeMB CTOJia, h 
oiyhHHBaioTB Ha-ma3B (bb xecaTHXB aojihxb) Ha itanyio aacTB a/I;- 
aeHia Jieirrai otctohtb Kpafi CTOJia otb 3toh uepTouKH.

EcJIH AJIHliy lipHXOAHTCa H3M’hpHTB JIHHC0KO1O CB A^JieiliaMK, 
to nocTynaiOTB thkb: bb oahhb Kpafi ctojih ynnpaioTB jepeBHHHBifi 
ópycoKB, h KB HeMy npHKaa/TBiBaioTB nauajio JiHHefiKH, iiojioaceHiiofi 
Ha ctojib napaaaejiBHO H3M'fcpaeMOMy Kpaio. Hpjioio OTMfcaaiOTi. mIs- 
cto CTOJia, ao KOToparo aoxoahtb TenepB KOiiepB jihhcSkh; chh- 
MaiOTB iiocJiliAHioio h KJiaAyTB ee TaiCB, htoóu ea Haaajio iipHnuiocB 
fia OTMiiueHHOMB hpjioio M tctfi h utoóh ona oubtb HanpaBJiajiacB 
napaaaeJiBHO Kpaio CTOJia; .oiihtb hpjioio OTMfcaaiOTB nojiomeHie Kon­
na jiHHefiKH; upoAOJUKaiOTB onepapiio, nona He HcaepnaioTB Bcefi H3- 
MipaeMofi ajihiiw. IlycTB JiHHefiity ajihhoio bb apniHHB h paaAliJieH- 
Hyio Ha BepniKH, iipniiniocB yiiaaAHBaTB Tpn pa3a^ h upn TpeTBęiiB 
p a a i  Kpafi CTOJia upnuiejica Meat^y 13 ii 14 A-IłJieiiiaMH jihhchkh; ecaii 
npH 9tomb Kpafi CTOJia b/lboc AajiBine otb 14-ro AfiaeHia, t Iimb otb 
13-ro, to moikho CKaaaTB, hto H3MispaeMaa AJinna paBHa 2 apm. h 
13’3 BepiHKaMB.

*) IIpo,noMtenic; ch. ctjj. 43.
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5) H3Mibpurw> dawny oKpyMHoemn KpyiJiaio dłicnn.
IIpuSopw . Kpyr.ubifi ^ hckt h najrhpBTejibHaa ,iHHeai;a.
O»wms. Ha AHctcb no HaiipaBJieHiio ochoto n:rb fliaiieTjjoBb 

KJtaayTi jiHHeHKy, paaAtJieHHyro Ha MajuiaMerpu, h, aaMfcaaa xŁjie- 
Hia JIHHeftltH lipOTHBb KpaeBb AHCIia, H3M'fcpJUOTb THKHMb OÓpa3OM'b 
A3HHy 3Toro ^ ia iie ip a . HoBTopaioTb to we ja a  ripy in x b  AiaMeT- 
poBb a  ó ep y ri. cpejH ee H3b Bcfexb HSMtpeHia.

Ha oKpywHOCTH ahckh jyfcjiaioTb wfeTKy h, 3,epwa ero BepTa- 
Ka.ibHo, cTaBHTb TaKb Ha H3MfepHTe.ibnyio .ijHHeiłby, no.ioweHHyio ro- 
paaoHTaabHO, HTOÓbi MfeTita Ha AHCKfc 6bi.ia npoTHBB ea HyaeBoro 
^■fejreHia. 3aT'hMrb jiaciib aaTHTb (hc aaBaa oaHano ewy CKOJibSHTb) 
BAOJib HHHeHKH, nona cflŁjianHaa aa  aeMb M inta He u p a je r b  onaTb 
Bb COUpHKOCHOBenie Cb jlHHefiltOIO. OTClHTMBaiOTb jybjICHie JIHHefi- 
kh, npoTHBb KOToparo ocTaHaB-MBaeTca Tenepb u t a a ,  a  TaKHMb 
ofipaaoMb onpe^Ii.iaioTb r-iany  oapywHOCTa. BbiaacjiHTb j(jiHHy 
OKpystCHOCTH no HSMipeiiHOMy paHbiue fliaaeTpy h cpaBHHTb Cb aa- 
MfcpeHHOIO A-IHHOK).

G) Onpedibaumb dawny cmepwcHH a  moHHOomnw do 0 'L >iacmu 
dwaenin w k o jm .

llpudopw. HaMhpaeMbiH CTepateHb. .laHeana, pas^kueiiHaii, iianp., 
na aeHTHMeTpbi. a HOHiycb, r. e .laHeiiita, HMiiomaa ^Jiaay 9 cm. 
a paajfejieHHaa na HI paBHHXb 'lacTefi; aoniycb Mowerb CKo.ib3HTb 
BAoab raaBHofi .iHaefiba.

Oimms. Kaa^yTb CTepwenb A B  (<i>ar. 2) pa;i,0Mb cb .laHefiiioio 
LL' Tai;b, UTOÓbi OAHHb ei’O KOHeu,b B  coBiiajib cb iiyjieMb aaHefi- 
kh; aaTtMb iiepeMtujaioTb HOHiycb N N ',  noita ero Haua.uo (HyaeBoe

. r '  ,v
ijnir. 2.

AluieHie) hc coBua^eTb ci, A pyraat, kohuomi, .1 CTepwna, a aaMi- 
aaiOTb, Meatfly KaitaMa ;vI'>.ieiiiiiMii aiiHeana L77 .lew ari, KOHeub A  
cTepwHa, a Kanoe .yfcjieHie iiOHiyca N N '  coBna^aeTb Cb woicm-wó-mm- 
Gyói, akiieHieMb .ihhchkh LTJ. nyciu . Koiienb H Haxo;pr ren Mew^y 2 
n 3 AlijieniHMH initajibi. a mecToe Ai-ienic iioiiiyca coBaa^aeTb Cb ita-
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KHMB-HKÓyAb (y  HaCB CB BOCbMUMB) r'I,T>ieHieMB jnKaJIBI; TOX'ja H3- 
MfepaeMaa ju a n a  CTepatHH paBua 2‘6 jt'h.ieHia jianeSaa.

7) HaMibpumi, pa3cmoHHie Mwcdy i}eyMii monnaMU cc muniiocmi,w 
<)o (J'(J1 dnjiemn um aM .

Upudopw. U^HpKyjib a  TpaHCBepeaJiŁHMii MacnrraÓB (<j>ar. 3). 
Hocjrh^Hia ycTpoeHB Tana: b^ ojib łiacniTaóa npose^eHU 11 paBHO- 
OTCToamnx'b napaajtejibHbixB Meat^y coóoio npuMbixB h lionepeicb

(piir. 3.

Macnrraóa cacTeMa npaMMXB nepiieHflHKyjiapnHXB kb npeflbijiymHMB, 
hxb na panubia aac ra . IIpoTHBb BToporo nonepennaro

A’Łaenia craBHTB „0”, npoTHBB TpeTbaro „1” a  t . jp Kpafinia hsb 
apo^oJibHbixB Jiaaia bb uepBOMB npoMeatyTiil. juraefiKa pasjykiHMB 
Ha 10 paBiibixB aacTeii a  toukb a ta c n ia  coe^anaM b naj.aoHHUMa 
upaMbiMB, itaKB noitasano na uepTearfe.

Onwmz. PacTBopaioTB papityab nacTOJibKO, utoóbi ero saoe- 
TpeaaMe kohij,bi noM'fcin,ajiHCB bb flanHHXB Toui:axB; aaThiiB, ae a3- 
MtHaa pacTBopa papKyjia, liepenoeaTB ero  na MacnrraÓB thhb, uto- 
Óbi o,hbhb ero kohchb coBaajiB cb j;anoio-Haóyxb nonepeuHoio jih- 
nieio Macarrafia, a ^ p y ro a  ynaab  bb iipoMeacyTOKB Meac^y nonepeu- 
noio uepTOio, oóosnaaennoro n,a®poio „0”, a  itpafineio ahnoio ucproio. 
^a.rfce, yaepjKHBaa nepBoe ocrp ie  n,apKyjia na npeiunea nonepeunoa 
nepT-fe, iiepcMlnuaioTB papityab cb o;i,hoh ropasoHTajiBHoa .lania Ha 
Apyryio, nona ero n ro p o a  Konen,b ue nonaxeTB bb o^ny hbb touckb 
nepecl.uenia npo^oJ[i,Hbixb .uania cb naiuoiiiibiMa. IlycTb, nanp.. 
papnyjib iipanuiocn noMfccTHTi. na.ueTBCpTon ropaaonTajibnon aaiiia 
a oflHHB ero kohchb ctohtb na nonepeunofl .ranią „3”, a apyroii 
coBnaAaeTb cb toukow nepeel-.ueHia ucTnepToa ropaaoHTajibiioa a 
ee^bMoa naKJiOHHoa; Tor^a, H3Mf»paeMaa ^.nana óy^eTB panna 3‘74 
e^ananB niKaabf,
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UpuMnuawie. OrcueTbi c jili^yera sauHCbiBaTb bt, exnnHii,ax'i. 
ynoTpeÓJifieMoft initajibi; e c ra  ona p asa t/ien a  iie Ha neuTHMeTpw, to 
IiepeBO,Ę'I> BT 3TH eAHHHUhl 3;IiJiaTb 1I0T0MT.

8. Haumpum/b diajiiempn mapa.
IIpuGopw. T pn  xepeBHHHBixb Ópycita bt o o p iit  irpuMoyrojib- 

ńux'h napajiJiejienHiier;i,OBT; pa3fl'h.ieHHaH MHCHKa; m apa (thp . 4).
Ohmm?. BpycKH K.ia^yTT na ctojit h kt BepraKajihHofi cto- 

pOH't> OCHOTO H3T HHXT IipHKjia^blBaiOTT ,'IBH OCTajIbHbIXT; Meac^y

<{inr. 4.

(Jmr. 5.

3THAIH nOCJrfe^HHMH IIOM'I’>maiOTT niapT, KT KOTOpOMy HXT npHÓ.UH- 
acaiOTb 3,0 npHKOCHOBeiiiH. 3aT’feMT jiHHeiiitoio HsiiłspaioTT pa3CToa- 
Hie Meat^y rpauHMH nepe^HHXT ópycitoBT; 3to pascTOHHie h ÓyfleTT 
hckomuS fliaMeTpb.

9. H3M npum b mojiiufl.iuy njiocKO-napajiMJWHazo cm&Kjia m ojicm o- 
jmipoMS cs MUKpoMempunecmuwó tw m o n ró .

UpuSopw. ILuocito-iiapajEieJibHaa luiacTHHKa. ToJiCTOMlipi (pac. 
5), COCTOaipifi H3T IlOJKOBOOÓpaSHOli MeTaOHHeCKOH KOKOCH, OflHil 
BhTBb KOTOpofl CIiaÓ/KeHa CT
BHyTpeHHefi CTOpOHH BblCTy- 
HOMT />; BT 3T0TT BHCTyilT MO- 
ateTT yrmpaTbCH kohcęt CTepat- 
HH C, Ha KOTOpOMT Hap'h3aHT 
bhhtt (ct niaroMT bt 1 mm.),
X0AHH|iS BT rafiKfc, BbipliSaHHOH 
BT flpyroft B'hTBH IIOflKOBIJ; CT 
BHlimHea CTOpOHbl KT 3T0fi B'feT- 
bh u p H ^ ta a H a  iiciio^KiratHaif 
TpyóouKa a} apesi. KOTopyio npo -
X0ĄHTT CTepJKCHb H KOTOpaa HaKpbIBaeTCH KOJinaHKOMT D, HeH3M’IiH- 
HO COe^HHeHHbtMT CO CTepiKHCMT C. KOTrHa BHHTT COBepiHHTT ptjIhlU
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oÓopoTL, Koanaaeiib D  nepeMtCTHTCH B^oab TpyóouKii a na 1 mm.; 
Ha Tpyóonitli a npoBe^eHa npoAoabHaa aepTa, pasAlsaeHiiaa Ha mhji- 
JIHMeTpbl; 3TH Jl.ijieHifl nf»3BOJIHIOT'b Olipefll.JIHTb UHCJIO Il,1j.lblXb 060- 
poTOBb BHHTa C ; fljni miwhpeiiifi a;e aacTefi ero oóopoTa cayatHrb 
npHJieraiomifi iib TpySitf. a jcpafi Koaiiaaita D, pasfliłaeHHHH Ha 100 
paBHbncb uacTefl; cat^oBaTeabHo noBopoTb Koanaaiia Ha oaho Tance 
.yhaeuie fiyfleTb coiipoBOiK.raTbra nepeMhineHieMb bhiith na 1/100 mm., 
h t . a-

Onwrn. Bpaipan bhiitb, aacraBaaioTb Konu,bi B h C coripH- 
KOCiiyTbCH; OTM’huaiOT'b iioaoaienie upaa Koanaaiia D  na iimaal; a w 
X'l>.iienie Koanaaita, naxoAHiu,eeea npoTHBb npo^oabiiofl uepTH. 3a- 
T'IłMb BbIBHHHHBHlOTb CTCpateilb H THIIHMb OÓpaaOMb paS^BHiaiOTb Bbl- 
cryiibi B  ii 67; Ha BbicTynb B  iiaa^yTb nciibiTyeMyio naacTHHKy u 
BBHHHHBaiOTb CTepaieiii, 67, nona ero  BbicTynb iie yupcTca b i. hciim- 
TyeAiyio uaacTHHKy; fltaaioTb o n aib  OTcaeTb hh iiinaal; ToacTOMhpa. 
PasnocTb TanH.\b AByx'b OTCieTOBT. ;i,acT'b Toanu-my iiaacTHiniH iri. 
m'Iict'6 Karania itb Hen BHCTyiioBb B a C. MajrbpaiOTb TaiiHMb 
ofipaao-Mb Toaipnny iiaacTHHKH im. pa3iibixb Jit.CTaxb h CiepyTb apne- 
AieTipiecnoe rpe^nee.

10) HsMnpumT) Gjiuuy Kpuaou Miuiu.
Hepawu cnocofo. JIpuGopw. IJupityab. KapaH^anib, jiHcTb 6y-

Órnims. /(aHHyio amiiio pa3A’fia)iioTj. aa bobmojkiio Coabmoe 
UHeao CToab Maauxb bbctcm, >ito6u  naat^yio H3b HHXb mojkho Óht- 

ao npHHHMaTb aa OTph- 
3ok’j, npHMofi. Ha hhctIi 
óyMarn npoBe^ejib npa- 
Aiyio h óy^eMb na iieit 
nocalAOBaTeabHO o t- 
Kaa;i,biBaTb j a r n i u  ot- 
P'il3KOBb, na KOTopue 
pa3^'l;aena lipimaa; Ta- 
KHMb ofipa30M'b MW Hafl- 
3,eMb iipawyio o^HHauo- 
BOH .HaHIIbl Cb ;i;aHH010

kjhiboio, a AaHHy npaMOH mm yate yMfceMb H3Mtp«Tb (cm. sagany 8).
Bmopou cnocouz. UpuGopm. Toiiiiaa jihti» ii Macnrraób.
Oiłbwis. OflHHb KOHeiyb i ih t h  JEF (<i>Hr. 6) aacraBaaioTb co- 

BIiaCTb C'b K0HH,0Mb A  ^aHHOH KpiIBOH. H 3arIiM'b lipHBO^HTb HOCat- 
flOBaTe.ibHbia Heóoabiuia ‘jh c t h  i ih t h  Bb roBiia^eHie eb t b k h m h  ate
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•laCTHMH ItpHBOH (kHKB 9TO nOKaaaHO, Hanp., AJIH BC na pHCyHKli 6), 
nona ne .nofifleMB 3,0 .upyroro kohuji D  KpHBoft. ^ a a n a  hhth otb 
nepBaro en i.OHL,a ,30 toukh, coBna^aromefl cl D , h fiy^eTB paBHa 
AJiHiili ^anHofi KpHBofi. OcTaeTea TOJibKO iipn iiomoihh MaeiriTaóa 
H3M'fcpHTI. A-UHliy 9TOM M3CTH HHTH.

11) H3Mnpwmb wiowpdi, Kpyuimo tiuCKa.
Hpu6opbi. Kpyrjibifi .hhckb, jihctb óy.\iarH, pa3rpa<i>.ieHHOH na 

bo3.mou.ho MeaKie KBa^paTH (Koop3,HiiaTHatT óyMara), KapaiiflamB.
Onwmo. Kaa^yTB ahckb Ha pa3rpa«taeHHyio <5yMary h Tipa- 

Tejibno oóbo^ htl ero OKpyatHOCTL itapan^amoMB. Chhm3iotb ahcicl 
h ciHTaioTL, ckojilko KBa^paTOBB BaitaioHaeTb bb ceóJi HapncoBaH- 
11I.IH i;pyi"L, IipH HCMB llOJIOBHHbl H SÓjIbHlill UaCTH KBKApaTOBB CIH- 
'raioTb 3a u/Iiawe, a MeHbinia aacTH OTÓpacuBaiOTB. 3Haa, uejiy p&B- 
na n.ioinaflb o^Horo KBa^paTa, y;i;e JierKO oupe;i'I..iHTb h uaoipa^b 
Bcero apyra .

ri3Mf»pHBb ^iaM crpi. ^Hcita, buuhcihiotb ero juioiuhab h cpaii- 
hhbhiotb cl npe,HHAyipHM'b H3M'hpeiiieMrb.

<pnr.

12) Onpedibjiumb oósejiia tuapa.
Upudopm. BiopeTKa, paa^bjieHHaa Ha uacTH phbhuxb eMKOCTeft; 

in'raTHB'b; cTaitanB cb mIitkhmh 
Ha Gokoboh noBepxHOCTH; m apa.
(<HH1'. 7).

Onwna. BiopeTKy naiio.uifi- 
iotb bo.ioio h, OTitpbiBB Kpaiib, ,a,o- 
bojhtb ypoBeHb en 3,0 nyjienaro 
AluieHifl óiopeTKH. IIoab oTBepcTie 
óioperiiii uo^CTaBJiHioTB cthkhhb 
cb naxo^aiB,HMca bb HeMB raapoMB.
O iihti. 0Ti;])biBai0Tb i;paH'b h H3B 
SropeTKH BUiiyeuaiOTB B03,y bb cTa- 
itaHb, noita ona iie noitpoeTB Bce- 
ro m apa h ea ypoBeHb ne iio.ijih- 
MeTca #0 onpe^iaeHHOH mIjtkh.
HsMbpaioTB Ha óiopeTid; oGbcmb
BH.lHBIIiefiCH BO.Ibl. 3aT’fcMB ÓlOpeTKy CHOBH HailOMHIOTB BO.ĘOIO; 
mapB u BO ,̂y yflajiHioTB H3B craitaHa. n nocali^iiifi ,n,o cyxa bhth- 
paioTB; nycTOH craKanB oiihtl no^CTaBJiaiOTB no ab óiopeTity, H3B 
KOTOpOH BbinyCKHIOTB BOA)' Bb CTaKaHB, IIOKH ypOBeilb eH 3A'tCb 
He cTaneTB lipoTHBb npeatHefi mIitkh; onaTb 3aMŁiaiOTB oóbcmb bo-
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W , BbijiHBiiieSen hbb 6iopeTitn. PaaiioeTi. 3thxb flByxB oóbcmobb 
BOr!i,u A.acTrh hckommh oÓBeirt mapa.

H3Ml>pnB'Ł jiaMeTpB mapa, bwjhcjihtb ero oObcmb u cpamiHTb 
ci, iipeflH^ym;HM’j> H3MhpeHieMB ero.

UpUMiwianie. K or^a n o c a t HCTe>ienia BÔ ,bi H3b OropĆTKH 3a- 
KpwBaiOTB KpaHB, Ha ea kohii/I; ocTaeTcn Karian boah; 9Ty Kaiiaio 
He cjrfeflyeTB y^aaiiTb: Tor^a inaie  Bpami Beer^a óy /ien . oct&b&tb- 
ch o/uio h to a;e BoanuecTBO bo^ m.

13) .PhiMbpumb yiojvb, aaKjiKtneHHMu M<i$jpdy iiepeciMcaMUifli- 
MUCH lipHMWMU.

llpuG opw . TpanenopTiip'!.; ancTB dywarn cb lianepuenHMMB 
yr.WMb.

Ohmtob. TTaKjia^HBaioTb TpaucnopTHpB thkb, >iTo6bi ero neiiTpB 
cobiklib ci> BepniHHOio flam iaro y raa , a ;uaMeTpi> HaiipaBajiacn no 
oahoh hbb ero CTopoHb. OTCiHTbiBaioTb sailiMB .yfcaenie Tpancnop- 
Tiipa (^ecHTHH mi-raa3B), npesB KOTopoe npoxoxHTB ap y raa  cto- 
poHa y raa . 9 to ;vfeaeHie h abctb B ejinuw y H3MhpseMaro y raa .

(npoaojuKCHie cjit.ayeT-Ł),

3»H3HHeCKiH K aÓ H H eT t.

-■ MaiHumuaMó oicudKocmeu. Me;i;,;y c6.iH5KeHHi.iMH iioaiocaim 
3-ienTpoMarHHTa PyMKop*a (cb tobomb bb 20 amp.) iiOMtipaioTb 
OTTHHyTbIH KOHMHKB CTeKJlHHOH Tpyób-ir (KOTopyio ^epiiiaTB BB pyirfc) 
cb KptnKHMb pacTBopoMb xaopHaro /Kejiliaa; BHCmpaa KaneatKa pac- 
TBopa OTKaoHaeTcn to kb ofliiOMy, to kb xpyroMy noaiocy. E can 
banan pacTBopa ne^aeuHO na^aioTB McsK^y iioaiocaMii aaeKTpoMar- 
HHTa, TO OHt npHTHTHBaiOTCfl HOaiOCSMU H lipHCTaiOTB KB HHMB. 
Łcan na noarocu aaeKTpoManiHTa Ha^hTb saicpyraeiiHUH HaKOHCi- 
iihkh, oÓMasaHHbie BaseannoMB, h bójihsh hhxb Me.aaenHO i;anaTi> 
paeTBOpOMB, to aerito o6pa3OBaTi. Me.i;^y noaiocaMH ikhaioh mocthkb 
Cn-iHHa h ToamHHa Koero (i— 7 mm.); npn pasMUKanin uT.iih a ra  hłhx- 
KOCTi. TOTuacB iKC OTpbiBaeTCH otb oaeKTpoManiHTa h nari,aeTB.

(B a p m a isa ,  A . A . T p y c e e im . ')

3. Sepna jia  IluK m e. BmIicto oóbihhoh no^CTaBKn (Ha bhcokom 
HO5KKt) B3HT1, npHMoyroabHyio ^epeBHHHyro pa.\iy (hięhkb 6c3b Kpurn- 
kh h xaa); bb oobobuh otIihkii 3toh paMbi yKpliiiaeHu kohujj ropa-
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3OHT.ajibHoS och (napannenbHoii iipaiuiB paiibi), BOKpyiB. KOTopoił 
yjtoóotio^BHHtuo aepiiano. Cb thhhmh iiopcTaBKami ycTaHOBiia aep- 
Ka.iB 3Ha>iHTe.iBHO oÓJieruaeTca, npn ucmb pyuoBO^CTByioTCH apaa- 
mh paMB h CTOJia, na KOTopoMB paciionaraioTB sepitano. OueHb y^,o6- 
no, ccjih <bOityci.L3epKa.5iB aeataTB bb iihockocthxb hxb lipaeBB; to- 
rp,a nenio Hafi.TH jifecTa, rpł. na^o iiomIicthtb hctohbhhb nyaefi h 
HarpliBaeMoe Tfcno. H ctohhhiiomb nyaefi cnyjiiHTB lipoBonounaa pop- 
3Hiia cb ropaipHAiH yrjiaiiH; nenio  BocnnaMenaiomHMca yfenoiiB — 
liycoitB 4>OTOKCHHHHa, oiipaiueHiiaro bb uepiiHfi h b I it b  norpymeHieiiB 
BB CIJHpTOBOH paCTBOpB UepHOfi aHHJIHHOBOfi KpaCKH (lIHipO3HHap 
<t>OTOKCHJIHHB IIOMtCTHTb npHÓXH3HTejXbHO BB 4>0KyCt 11 paCTpeiiaTb 
ero  BB ÓOJIbHlOH KOMB. (B apm aua, A. A. Tpi/cemm.)

4. BemfcepejieecKie jiy y u . Pa^ioaHTUBiiwi BcipecTBa, upuroTOB- 
neinibia ho cnocoÓy Kiopn, jiojkho lionyaaTb hsb Ilapnaia otb So- 
cićte cen trale  de produits ehim iąues (44& 42, rue des Ecoles) h4 hoio 
otb 3 p.0 10 i'p. :-ia oji,hiib rpaMMB; tumb me iipoflaeTca „ahckb cb 
paaieM B” (30 <tp.); hto ctck.ihhi.ih ^ hckb cb yrnySneHieMB, naiioa- 
HeHHHMB xnopHCTWMB pa^ieMB h aaitnecHHHMB tohkoio anioMHHie- 
bok) iinacTHHKOio. Cb thkhmb ahckomb jiojkho iioKaaaTb cnhAyioipia 
cBOHCTBa 6enKepencBCKHXB nyiefi;

a) Caibwnie ^yueu-^ bb Tejniorli, HeyTOMncHHUJiM cbIjtojib r.ia- 
aajiH CMOTpiiTB Ha pa,a,ioaKTHBHOe BeipecTBO «ipe3B cTeiinanyio cto- 
pony pncKa; lipyiKOHB upe3,CTaBnaeTCH CBtTHiu,HJica.

fa) (pjnoopecufiHUiin-, ahckb aniojiHiiieBOio CTopoHOio iipHima^HBa- 
ctch  c iap a  kb BKpaHy, iiobpbiTOJiy HiaHHCTO-unaTHHOBHMB ÓapieMB; 
na >iyBCTBHTenbiioii CTopoHb nocntAHiiro BupHCOBBiBacTca CBfcTHbifi 
lipyjllOKB, OTHCTHHBO BH^HMblfi BB Te.MHOTli.

c) BaspaMcamuiiiH rinucm eiii óemcepejieecmiMft J iyw u , oiibitb K io- 
pri (cm. .,<I>H3H>iecKoe OÓoapfeiiie” t . 1, crp . 101); paspapin mojkho 
lipOH3BOXHTb npH HOMOipH HHJĘyilTOpa Py.MKOp<l<a HHH ÓOHblUOfi O.ICK- 
TpHaeciioH MaiiiHiibi; kb HCiipoBOMy nepepbiBy iioahochti, jihckb ero 
H.IłOMHIlicBOIO CTOpOHOIO. (Bapm . yH HB.)

5. H epedana daejieuiu m  .m udnocm u. llyaino h .mI-.tb iipocTofi 
ctck.iiiiii.ih Hacoc/b (cnpnnn,OBJiy) cb rnyxHMi> riopiiine.MB (Taiioii hh- 
COCB CTÓHTB 1—2 pyó. II HeoÓXO/XH.M'b BB KUÓHHCTi;. XOTH Óbl fl.lll 
AeMOHCTpanifl no^iiaTia b o ;j,i .i b b  riacoch). BaTliMi. ÓepcTca yniHaa 
ciipHnn,OBi;a (KayayiioBHH mhuhkb ci. nTTtiiiyrbiM i. h o h u o m b ) ;  i-it o t b  
kohchi. naflo cp h sa ib  HacTO.iBiio, u t o ó m  p ia jierp i. oT sepcria óbi.ib

•3na'iHTe.ibno mciii.me fliajicrpa nacoca. Bi, mapimi. A'I>iaioTb oTBep- 
CTia (nymiie na ophojib Jiepippauli; pacKa.ieHiioio Ha na.MiiouKli Hrnoio;
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ar.iy  npa  stomb He hh^ o ceihiacB ate BHHH.yaTb, HHaae OTBepcTie 
craiiH erca, a afeKOTOpoe Bpewa bb Heim uobojhtb. Tajtofi rnapaKB 
Ha^feBajoTB Ha KOHent Hacoea, a iipaóopB totobb. Hano.>iHHTb ero 
ayam e, norpyataa bb „ubhhmh uh.ihhapb cb bo^ oki. a, itor^a Biyja 
AofiAeTB 40 Bepxy, BCTaBHTb nopinenb bb BepxHia KOHeu,B; BbiHyTb 
bb tbkomb BHj,fc upafiopB a oiiyeitaii. nopuieHb; H3B OTBepcTiii bo- 
aa  BbiTeKaeTB CTpyawa. (Mockułi, A. II. Koc.MUH.KoeT,.-)

6. JĄoe.ie-nw ncw htocm u ho  cmiiHKu cocyda u  aaeucuMocmb en
o m n  iM jó u m a . Bb oóbiKHOBeHHofi ariTeitapcKOH ctkjihhkI; bm1,cth- 
MOCTblO OKO.iO 2 .'IBTpOBB lipoCBOp.I BBaiOTB *) T|IH OTBepCTia HH Oj- 
hoh ofipasyiomcfi Sokobob noBepxuocTa; na Bcpxneii iiojiycoepane- 
ckob CTfcHbt xopomo Toate C/yhJiaTi, OTBepcrie; OTBepCTia (AiaMCT- 
POMB 1/2— 1 111111.) SaTHKaiOTCH ^epCBHIlHblMH 3aTH>UtaMB, BtiCTpy- 
ramibiMH xoth óbi H3B caaueKB, uoenli nero cocyflB iianoatiacTCii 
boaok). OTKpuBaa .iioóoe OTBepcTie, 110 nepBOHaaaabHOMy HanpaB- 
.aeHiro CTpya x'l>Jiae.MB bbibo^ b o iiepiieHflHKy.iapHOCTH ^aB.ienia na 
CTtHi,y; pasnannaa CTeiieHb no jio rocra  iiapaóoaaueeitaxB crpyft npa 
pa3HHXB OTBepcTiaxb flaeTB aoHHTie o pasaau ia  ,iaBaeaia bb 3hbh 
CBMOCTH OTB rjiyÓHIIH. (iloCKBa, A . II. KoCMUHKom.)

7. l l p u  oduHOKOOOMU KOMiuecmen oKUÓKoemu daejietiie p o w i n n o
«« naeucuMOcmu o n a  enACÓrnw. Bb ropno to ii ate ctkjhhkh npa uo- 
mobu,h apoóita BCTaBJiaerca rpyóita jnauo io  50 — 75 cm.; TpyÓky 
.rynnie Spam  aoinape, htoÓh  ona to.ti.ko-to.ibi;o BXOAM.ia bb ro p ­
no, Tor^a bmIicto iipoóita mohcho kohchb ea oóepHyTi. bojiockoio 
Kayuyita. HanonaaBB Becb apaóopB  bo^ oio h otkphbb ltaKoe-naÓo 
H3B OTBepCTifl, BH.UHMB, HTO ^aBjienie OTB BpHÓaBKlI O’ieHb HeÓOJlb- 
aioro  KOJianecTBa iuhakocth yBenananocb bb onem, ananaTenbaoft 
CTeneHH. E cna Tpyóity aaM&MHTb Bopomtoio, bb KOTOpyio HaabeiiB 
to ate KOJianecTBo bo^ h , e ro  a  bb Tpyóirh. to <i>opMa crrp y a  co- 
BChsib anaa (saB.ieHie bo B iopoim  cnynah caaóhe. Heatena ap a  
TpyÓIth). (Moci ;na. A. U. KocMunKoe-k.')

*) CBepMTi. ctckjio Moaaio oieiib .leriio epoóutmuMejieMT., KOTopuii BOoOme 
uoaeBHO hjiIstl bb KaOimeTh, t. k. oht> ro/oiTca u A-m cBepjieniH .nerajuia. I1h- 
CTpyaeHTB stott, iipencTaiuacrB n a i  eeGa HCTtipexipaHHbiM cra.n.HOii CTepatem, 
TOimiiHOK) 2—3 cm., cptaaHiibiii HaK.ioHBo k/i. peópa.Mb (yfcaeiiie—poai6'i>). nocra- 
niiBB ero Ha ctckjio, cjienta HaacBMaioTB, unniipamiBan, htoObi naiibTiiTi. toiky; 
siaTlMB CBepJlBTT,, BpCMD /pi BpeMCHH CSiaHllBail KOHCH'1, e.ltHHMJI,apo.M’b CBejlJieHie 
noaBBraeTCH /piBoai.no jie/uienHo; b i. peayABTarfc iio.iyiacTcn kohhhcckoc yrayO- 
jiCHie, c’E oTBepcrieMB na a n t; dtomy orucpcriio boikiio npii/piTb, kohchho, Gojii.- 
mie unii jicHwnic paaitiBpH.
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