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CKaJia 9JI6KTpOMarHHTHBIXŁ BOJIHT. bt> a ^ a p i

p .  p ,  p iE B E ^ E B A 1).

0Tb CaMUXB KOpOTItHXB 3.1ieETpOMai'HHTHHXB BOMB BI X =  
=  3 mm., KOTopbia jibi nojiyiaeMT. upa iiomoiu,h ncnpoBoro KOJie- 
ÓaTejibiiaro paspa^a ajieitTpHuecKH 3apaa:eHiiMXB bpobo^ hhkobb, 
flO Tl>XB 9JieKTpOMarHHTIIUXrb BOMB, KOTOpUH BO3HHKaiOTB Haiip. 
npii narpŁBania T iJ it (TepiunuecKoe JiyaeucnycKaHie) h bb aacr- 
homb cayaab  oipymaioTca naiuiiMB rjiaąoMB, kbkb „bhahmhh cbIjtb”, 
aeatHTB em,e oaeiib óojibiiiob iipoMeatyTOKB.

Bo.Mbl 3TH HaCTOJIBKO KOpOTKH, ’ITO flJIH H3M'hpeilia HXB yAOÓ- 
afce b3htb ac.iityto eflHHapy, uajiyio .ąojiio oahopo MHJi.iHMeTpa. T a ­
nia eflHHHB,BI CyTB

1 mhkpohb — lp. — 0-001 mm.
1 JIHItpOMHKpOHB —  ljip. =z OOOOOOl llUB.

OÓMKHOBeHHO BB CneKTpOCKOIliH lIOJIb3yiOTCH CIU,e MeHbBIClO 
e^Hiiapeio, ltOTopyro bbcjib Aw.&mpeMt, (Angstróm, 1868) iipn nep- 
bomb nojHoiiB oupefllbieHin ^ jihhb bojhb  coJiseaHaro ciieirrpa h ko- 
Topaa bb uecTb ero hochtb naBBaHie aHicmpenoocKoii, ediinuiijw (A E ):

1 A E  =  0-1 p.p. =  0-0000001 mm.

PascMOTpuMb Tenepb ciiocoóh Hafijno^eHia h H3MtpeHia 9thxb 
KOpOTKHXB BOMB.

*) OKoaaaHie; cji. c ip . 49.

1



218 U. H. Jtefcdem.

HaaÓOJrke ynoÓHHfi chocoób onpeshaeHiH ji,jihhh  bojihh X — 
onpe^tJieHie n p a  iiomohjh duip^pciKu^oHnou pnutem m i @paymo(fjepa 
(Fraunhofer, 1823): Ha n y ra  nyuKa napa.oe.iiBHHXB Jiyieii nocTaB- 
jichb pa ab ae  nponycKaiomHXB CBiłTa iipenaTCTBiii (oar. 10), jieatAy

li

0
10.

KOTOphlMH OCTaBJieHbl Ha paB- 
HHXB pa3CTOHHiaXB paBHofi 
BejiHUHHH npoMeatyTKH, rA'h 
BOJIHH CBOÓOAHO npOXOAHTB 
(oTciofla HasBanie „pfcniei’- 
Ka”); óojibniaH uacTi. CBliTa 
npoAOJiHtaeTB h tth  bb  npeat- 
HeiiB HanpaBJiemH, ho h Isko- 
Topaa uacTi. ero  yiuiOHaeTea 
otb HToro HanpaBaeHis; ecjin 
na^aiouuH JiyuB MOHOxpoiia- 
THuecKifl, t . e. n p e j c i a B -  
j i a e T i  coóoio Koaeóame cb 
O a H H M B OnpeAtJieHHHMB 
nepioAOMB, to yicjiOHaioupii- 
CH JiyTB H^eTB BB TThCKOJIb- 
khxb coBepmeHHO onpeAi;- 
aeHHHXB HanpaBJicHiaxB Biipa- 
BO H BJrŁBO 0TB liepBOHHUaJIb-

Haro HanpaBiieHiH. Y niH  OTMOHemfi <pi, tp2, ..  3thxb jiyuefi, liaiCB H3- 
b4 ctho, HaxoAHTca bb  npocTofi aaBHCHMoeTH otb pa3CTOHnia cpe- 
AHHB A®yXB COC'hAHHXB npOCB’ŁTOBB fi („nepiOA» ptllieTKH1') H A-1H- 
h h  bojihh X na^aiomaro CBfcTa *):

IlyueKB ,,6'hjiaro” cBtTa mbi mohccmb pascMaTpHBaTb khicb 
Hajioateme 6e3KOHeuHaro MHoacecTBa M0H0xp0MaTnuecKHXB nyuKOBB 
CO BCCB03M0HCHHMH AJIHHaMH BOJIHB: HOMtipaH Ha nyTH THKOrO 
n y in a  AHTTpaicnioHnyio phnieTicy, m h  pa3f)HBaeMB OTKJiOHaioiu,ie- 
CH JiyUH Ha rp y n n u  COOTBiłTCTByiOmHXB MOHOXpOMaTH>ieCKHXB

*) Cm. Sumoi,. Kypei. <{ih3hkh , ota. V  CTp. 169 (B apnraaa 1900). ZeoMConi, 
K y p e t ({IH3IIKH, t. I I  CTp. 538 (CIIB. 1898).
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bojimi, ho 3th rpynnbr bb cboio onepeAb „HajiararoTCH” flpyri. Ha 
Apyra.

^1,'IiHCTBHTeabHO, flJis KaKoro-HHÓyflb onpefliuieHHaro y ra a  ot- 
KJIOHeHIH (f MH HMlieMb

ziX
sin ?  =  — 7 ->

rflls n  eeTb Ę tao e  in cao , h noTOMy bb otomb m^ ctI; cofiepyTca 
BCeBO3MO5KIIHH BOJIHbl, KOTOpbtH yAOBHeTBOpiIIOTB yCJIOBilO

Xj — 2X2 — 3Xig —• • • • — ?iXn —  * ' • 7

H3b hhxb wiuCo.wiuafi Boaiia Xt cooTBlłTCTByeTB n — 1 — flH®*paK- 
ujoHHOMy cneitTpy „nepBaro nopa^ita”, ca^Ayiomaa X2 =  XŁ/2 co- 
OTBtTOTByeTb ,a;H<M>paKpioHHOMy cneKTpy „BToporo nopa^ita” u t . a-, 
a n  MoaceTi hmśtb aioóyio Beananny cb tIsmb oahhko orpaunne- 
HieMb, htoóh cooTBhTCTByiomia ewy otchb MaaHH bojihh aIihctbh- 
TeJIbHO CymeCTBOBajIH BB ABHHOMB IiyHK'b CBfcTa.

/YYYWYYYYYYWYW

r

<pnr. 11.

®payHro<i>ep'b nocTpoaab ^H®4«paKii,ioHHyio pitmeTKy catAyio- 
ięhmb of5pa3OMT>: ab a Tiu,aTeabHO cpa6oTanHUXB BHHTa Sl h S2 (4>ar. 11) 
Cb paBIIUMb XOflOUb COe^HHeHbl MOK-
Ay COÓOIO UJiaCTHHKaMH Pi H p 2; Me_
TaajiHHecKaH npoBoaoita ua.MOTaHa Ha 
OÓa BHHTa TaKHMb OÓpa3OMb, HTO 
OHa yAepJKHBaeTCH Bb BHHTOBOMB i
xoA'fe: nojiyuaioTca ab'1> AH>t<i>paKU,ioH- 
HHfl pfcllieTKH. ^ IH  TOTO, UTOÓU HO- 
aynHTb OAHy ptmeTKy, upoBoaoKa 
npHnaHBaeTCH Kb BHHTaMb h hotomb 
jiHniHHH pimeTKa ep43aeTCH hojkhh- 
paMH. T anaa pim eT ita yAOBaeTBo-
paeTb bhojihI> ochobhumb TpeóoBaHiaMb: B el npocBliTU otctohtb 
Apyrb 0Tb Apyra na paBHUXb pa3CTOHHiflxb, nepioA^ pfcmeTKH e 
He BeaHKb h uhcho m,eae3 3HauHTeabHO. l ip a  cbohxb H3catAOBa- 
Hiaxb bb HH4>paKpaciiOMb cneitTpił PyóeHCb (Rubens, 1897) noab3O- 
Baaca Taitoio npoBoaoHHOio pimeTKOio cb nepioAOMb bb 0*37 mm. 
a motb naÓaioAaTb xafi ateaTaro (naTpieBaro) CBliTa cneKTpb 
107-ro nopsAKa: A-™na BoaHU 3toto ateaTaro CBtTa Xd =  0'59 ft, 
a no3TOMy OTicaoHeHie 107-ro ea cneKTpa cooTBiiTCTByeTb OTuao- 
HeHiio nepBaro nopaAita A-ia HH$paKpacHuxb ayneii, KOTOpuxb
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X — G3-l;i. — Bcnnunna h HaGaionaBmaaca PyCencoMb, itaitb yBH- 
IIHJIte.

^ « a  noayaeHia pfcnieTOitb, 3HaunTejibHO Coiibine otkjiohhio- 
lB(HXb JiyiH ^aHHOH ^JIHIIbl BOJIIIU, HCOÓXO,iI,HMO yiieilbniHTb „liepiOATj” 
plinieTKH; npn HpoBOjro’iHi»ixi) p’hnieTitaxb Ópaynro<i>epa cnopo na- 
CTynaeTb npentJib: naphsaTb bhutb ci. nncjiOMb xonor.b Gon-fce 
flBąApaTH Ha onniri, MHHJiHMCTpb—sagana TexnH'iecitH itpaflne Tpyn- 
Hasi, Taitate itaitb h BbiTarnisaHie iipoBOJioab Menbme 0'02 mm. ^ia- 
MeTpa. HoóepTb (Nobert, 1852) oComenb 3Ty Tpy^HOCTb TaitHMb 
CIlOCOÓOMb: OHb B3HJIb CTeiUIHIIHyiO nJiaCTHHIty (<6Hr. 12) n, noab- 
3yacb 3,4aHTeabHOio iianinHoio, aasiasoMb na'iepTH.,ib na Hen Cojib- 

irioe 'ihcjio paBH00TCT0flinnxb napajiJiejihHuxb 
jiHHifl: npn ^BnateniH no CTeKJiy ocTpie a ra a s a  
BbiKpaHOLHBaeTb Bb raa^Koii CTeitHaiiiiofi no- 
BepxHOCTH Coposflity, KOTopaa MhntaeTb cboCoa- 
HOMy pacnpocTpaHCHiio cs iT a , paaciniBaa ero 
b i  pa3HHa CTopoiiH (itaitb „MaTOBoe” CTeit.uo), 
Tor^a itaitb upesb rnajutia noBepxiiocTH CTe- 
itjia, ocTaioipiaca Meatny Copo3nitaMH, CBfcTb 
ripoxo^HTb cboóoaiio, itaitb Bb BO3nyxli; Ta- 
khmt. o6pa3OMb Bb plinicTiti. HoóepTa óoposfl- 
kh aBJiaioTca iieiipo3paaiiHMH lipcHHTCTBiHMH 
nasi crihTa, itaitb upoBOJioitn Bb piłiiieTKfe <Ppayn-

ro®epa. Ilojibsyacb TaitHMb npicMOMb HoóepTb n o n . HOJiyuaTb pf>- 
mCTItH, Bb KOTOptJKb UHCHO 6opO33,OItb flOKOflHJIO flO 300 II.‘ l 1 111111. 

(t . e. Bb 15 pa3b óojibine, 'iliMb y  <BpayHro®epa), <ito Aaneito ocra- 
BiiaeTb 3a coóoio ®payHro<i>epoBcitin pismeTKH.

IIpoh3boactbo Tannxb „Ha’iepneiiHbixb“ plsmeToitb anaaHTCJib- 
ho ycoBepiiiencTBOBajib PyTepsopAb (Rutherford, 1872), saMhiiHBb ctc- 
itao iuiocitHMb MeTajiHHuecitHMb 3epitaaoMb: HBJieiiie flM><i>paitii,iH, 
HaÓJiio^aeMoe Bb iitomb cayiais, Taitoiio, itaitb CynTO nyueitb cnliTa, 
Bb flhfiCTBHTeJIbHOCTH lia^aiOIB,ifl na lIOBepXIIOCTb ptmeTKH H OT- 
pajitacMbia ero, beko .ęh.i i  Cu H3b - 3a sepitaaa i-i iicpechitanb Cu 
noBepxnocTb cb nauepuenHOio na Hefl pismeTitoio, itaitb Bb cjiyuals 
HoCepTOBCitofl phnieTitH. l ip a  uepueHin no MeTanny aniua3b iiouth 
ne H3HamHBaeTca, Torna itaitb npn paCoTh no CTeitay oiib nerito 
nopTHTca, Coposflitn HMbioTb poBiiue, HcaasyCpenue itpaa, n sue- 
Ta.onuecitaH noBepxnocTb nonycitaeTb ucpuenie no 800 Copo3noitb

<l»nr. 12.



Gnajia eojim. 2 2 1

Ha 1 mm. *) Ce3B Toro, htoóh npoMeatyTKH Meat^y 6opo3flKaMH bh - 
KparriHBajiHCb. SepitajibHaa pbmeTita HMbeTB enje h to orpoMHoe 
npemiymecTBO, uto cbIjtb abhjkctch toiibko bb BO3flyxfc h ne lipo- 
xoahtb CTeitJia (KOTopoe noraon^aeTB, t . e. He uponycitaeTB hh- 
4>paKpaCHHXB H yJIbTpa<I>iOJieTOBbIX'b BOJIHB).

Bbicmaro coBepmeHCTBa KOHCTpynH,iro 3epKaxbHftxB p t -  
meTOKB ,a,OBe.iiB ajHepnitancKiM $h3hicb Poaan^B (Rowland, 1878). 
IIocTpoHBb flfijiHTejibHyio M ammy, bb itOTopofi nepioflHuecKia OIHHÓ- 
KH BB X03,’b BHHTa THKB MHJIbl, UTO HC MOTyTB ÓblTb oÓHapyateHH 
TOUHbfilHHMH H3M'bpCHitIMH, OH'b IlOMtCTHjlB 3Ty MaiHHHy Ha JI,H'Ił TXy- 
óokoh niaxThi, r ,̂l5 iioctohhctbo TeMnepaTypu óhjio oóe3neueno h He 
Hapymajiocb caMHMB paóoTaioiĘHMB, TaitB iiaiiB MainnHa npHBOflH- 
Jiacb bb 3,łiHCTBie ^BnraTeaeMB h aBTOMaTHuecitH npoH3BO,a,HJia bcŁ 
Heo6xo^HMbin XBHa;enia. Boabinia pbineTKii Po.uaH,n,a hmIiiotb no 
800 6opo3^OKB na 1 mm. npn ^JiHiib óopoąśOKB bb 8 cm..; oómaa 
HinpiiHa pimeTKH jęoxo^htb ;i,o 20 cm., hto cocTaBJiaeTB 160000 
Ó0p03X0KB 2).

Po.iian;i,B yeoBepineHCTBOBajiB aepKajibiiyio pluneTKy 3aMbua- 
Teabno ocTpoyMHŁlMB oópasoMB, iianoca óoposflKH ne na naocitoe, a Ha 
eoiuymoe, sepitajio: Taitaa aoimjmaH pib-
w em m  Pojiańdą ne TpeóyeTB jioóaBOU- 
HHXB OIITHUeCKHXB UaCTCH. ^t.HCTBH- 
TęjIbHO: eCJIH BB H,eHTpIl KpHBH3HH po- 
JiaHflOBCKOH p'b m e T K H MH nOMbCTHMB 
m,eab >8 (® h r .  1 3 ), upe3B KOTopyio 
npOXOAHTB CBliTb HCTOUHHKa L, TO Jiy- 
*ih, paexo^HCb, yna^yTB Ha 3epitajio, h 
raaBnaa uaeTb hxb, OTpa3HBHiHCb, chobh 
coóepeTca na m ean S , ^aBaa TyTB flbii- 
CTBHTejibiioe ea H3OÓpaaceHie. BEacTb 
CBbTa, KHKB MH 31iaeMB, OTK.lIOIIHTCa,
ÓJiaro,aapa ^H<i><i>paitniH; ecan cb^ tb mo-
HoxpoMaTHueeKiH, to yrojiB OTKJiOHenia <p otb iianpanaeuia na^aio- 
iąaro Jiyua flaa BCbxB uacTefl phnieTKH óy^eTB ojinnaKOBB, tbkb

*) Bb  biix'1) oni.iTa uepuenia na MCTa.i.Tl; Poiian^B hobojimb uiicjio Gopoa- 
flOKt 1700 na 1 mm.

2) II a npoBCxenic ojinoit GoposflHu TpcGyoTca 5 cen. Bpoiienn, calsa- nca pli- 
lueTKa nsroTOBjflOTCH bb Tcuenie Goate 9 cyTOKB; Bce bto BpeMa ^■baiiTCJimaa ira- 
ninna paGoiaeTT. Geat nepcpuna n OeaT. Ha^aopa; n/feiia noAoOnoIi piuieTKn oKoao 
800 pyG.
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Kani) nepioA t ea Be3Afe HMiieTt Ty ate B ejiauray (cm. Banie); bc(i 
3th OTKaoHeHHue ayan  cofiepyTca bb o,hhoh tohkIi P  ‘); 9Ta toh- 
ita P  aeatHTB Ha itpyrfc, itoToparo ^iaMeTpB paiieirh pa^ iycy  itpa- 
BH3HH phmeTKH: pa3CTOHHie otb 8  3,0 P  ecTb xop,n,a; Ha KOTopyio 
oiiapaiOTCH paBHOBeaHKie y ra u  tp. E cjih mm Ha mIjcto P  uocTaBHMB 
meJIB CB HCTOHHHIfOMB CBiłTa, TO 1'JiaBHaH HaCTL CBiłTa 0Tpa3HTCH OTB 
3epitajia no 3aK0naMB reoMeipanecKOH onTHKH, a nacTb CBiłTa, ot- 
MOHeHHaro Kaat^oio aacTbio piraeTKH Ha totb ace yroaB <p, coe^n- 
HHTCH BB TOHKlł $; TBKHMB 0Ópa30MB, HO OTHOHieHilO KB X^HHoS 
A-innli bojihh na,n,aiomaro CBiłTa, tohich P  h <8 hbhhiotch conpa- 
ateHHHMH.

<j>nr. 14.

.Ęjih 6ojr£e yjjoÓHaro HOJibaoBaHia BorHyroio phmeTKoio PoaaH^B 
npeAJioafHJiB Tanoe pacnoaoaceHie: HBa peabca K i h K 2 (®nr. 14) rio- 
CTaBaeHH no^b upaMUMB yraoMB, bb BepmHHii icoToparo noMtipeHa 
ipeab /S; no sthmb peancaMB moikctb cicojib3htb nonepeuHbifi ópycoKB 

B ,  npHTOMB TaitBj oto K0HH.M ero 
Bcer,na .HBHraioTca Bfloab pejib- 
cobb; .HJiHHa ópyeica B  paBHa pa- 
.Hiyey KpHBH3HH BorayTofi pił- 
nieTKH l i ,  KOTopaa yKpliujiena Ha 
oh;homb ero kohęIi, Tor.ua KartB 
Ha ĄpyroMB noMŚrpeHa ®OTorpa- 
®H'ieCKaH naacTHHKa ^na chhmh- 
Hia ciieitTpa hjih oityjiapB O ajih 
pa3CMaTpHBania ero  rjia30MB. IIpH 
bc!ixb HonoateniasB rniiOTenysM 
B ,  me-iB, jieacannaa bb BepmHHii 
npaMaro y raa , Sy^eTB HaxoA0Tbca 
Ha Kpyrfc, KOTopun onncaHB na 
rnnoTeHysił, khkb Ha ^iaMeTpi.

T anaa BorHyTaa ptmeTKa PojiaH^a npn pa,niycił kphbh3hh 
okojio 6 m. pasntaaeTB bb crieKTpił nepBaro nopa^Ka ^BOHHyio 
acejiTyio jiHHiio naawenn, noAKpameHHaro cojihmh HaTpia (.hjihhh 
bohhb K0T0pMXB D t =  058962 [i h D 2 —  058902 p,\ Ha ^ b4 jih- 
hIh, pa3CT0HHie Meac^y kotophmh Ha ooTorpasnoecKOH njiacTHH-

’) B tp u te  cKaaaTŁ: „uohth bb  o;i,noii tobkI; jP;‘; OTcrynaeiiin iipaitTimecKH 
He aaiitTHH, T a n  ksk b  nejurniH a ptnieTKii otchl j ia a a  no cpaBireHiio cb paniy- 
COMB ej£ KPHBH8HH.

Tor.ua
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okojio 5 mm., Taiib kto Bb coaHeKHOMb cneKTpi Meat^y hhmh 
OTKeTJIHBO BH^HO eiH,e 11 ^pyi'HXb 4>payHrOfl>epOBCKHXb JIHHifl.

PiraeTKH Po.iaHfla HacToabKO coBepnieHHH, kto no3BoaaiOTb 
nOJIb3OBaTbCH CH.IbHHMH OKyJIHpaMH H Cb yBipeHHOCTBIO HaÓMO- 
3;aTb y ro ab  OTKaoneHia aynea, a cal; AOBaTcai.no h HSMfcpaTb AJimy 
BOJIHbl Cb TOKHOCTbIO £0 CTOTHCHKHHXb flOJiefi BCefl BeaHKHHH; HXb 
M05KH0 OTHeCTII Kb HaHÓOate COBepiIieHHHMb H3MipHTeabHUMb 
npHÓopaiib coBpeiieHHofi «>h3hkh.

P asaa raa  n p a  noMOujn ,a,H<t><[>paKu,ioHHOH pinieTKH fiiau fi CBiTb, 
H^ymiii OTb Kaicoro-HHÓy^b hctokhhkh (Hanp. OTb HaKaaeHHaro 
TBep^aro T iaa), mh MoateMb HaóaioAaTb, kto 3TOTb cb1;t'i> pa3aa- 
raeTca Ha paflyacHbie u bŁth, npHKeMb KpacHHH OTKaoHaeTca Bcero 
óojibnie, a <sioaeTOBHH Bcero MeHbine; H3MipHBb yrahi OTitaoHeHia 
h nepio^b piineTKH, mh Haxo^HMb cai;i,yionj,iH ajihhh Borab:

Kpacnaro C B iT a .................................................0‘75 p
opaH H teB aro ...................................................065  „
atejiTaro.........................................................  057 „
3 e a e H a r o ....................................................  050  _
roayóoro 045 .
CHHHTO.............................................................0 ’41 .
•M oaeTOBaro............................................... 0*38,

TaKHMb 0Ópa30Mb HHTepBaab BOJiHb, 3;ocTynHuS Henocpe^- 
CTBCHHOMy Ha6aio^,eHiio raa30Mb, OKeHb He BeaHKb.

OóaacTB HaóaiOAeHifi 3HHKHTeabH0 pacmHpaeTCH, ecan mh 
iipuSirHeMb Kb <5OTorpa<t>iH: coan cepeópa OKasHBaioTca ayBCTBH- 
TeabHblMH He TOJIbKO Kb JiyKaMb, BIIAHMHMb raH30Mb, HO THKJKe 
(HiKOTopHH H3b HHXb Aaate Bb óoabnie3 CTeneHH) Kb ayaaMb, He- 
BHflHMHMb flaa raa3a; sacTaBaaa cueitTpb OTb pimeTKH na^aTb na 
4>OTorpa$HHecKyio naacTHHKy, mh HaxoflHMb 3aMiTHoe AhfieTBie 
h no Ty CTopony <i>ioaeTOBHXb nyaefi — Bb yabTpa<sioneTOBofi aa- 
cth. E can noab3OBaTbca Bce S o a ie  h óoafce npo,a;oaatHTenbHHMH 
3Kcno3HH,iaMH, to rpaiiHpa, £0 KOTopofi eipe mojkho npocai^HTb 
AificTBie nyaefi, eooTBiTCTByeTb g a n ili  Boanu Bb X — 0‘17 p.

IIIyMaHb (Schumann, 1892) BHCKa3aab MHcab, kto 3Ta rpaHHpa 
oóycaoBaeua He oTcyTCTBieMb ó o a ie  itopoTKHXb BoaHb Bb hctok- 
HHKft nan HeKyncTBHTeabHOCTBio ®OTorpa®HKecnofi naacTHHKH, a 
TfcMb, kto B03^yxb, Bb KOTopoMb pacnpocTpaHHiOTCH nyan, norao- 
maeTb HXb; AhficTBHTenbHO, noMhmaa cboS  cneitTporpa$b Bb nyc- 
TOTy, IIIyMaHb motb ofinapyatHTb cymeciBOBaHie ein,e ó o a te  ko-

AOBaTcai.no
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pOTKHXB BOJIHB BB X =  O’1 [1 . B b HaCTOaipee BpeMH 3T0 CaMHB 
KopoTKia y.,ibTpa®ioJieTOBHa bojihłi, KOTopna hhmb hsbIjcthbi 1).

3HaaHTeatiiHH nporpeccB bb uparoTOBaeuia <i>OTorpa<t,n>ie- 
CKHXB IIJiaCTHHOKB nO3BOHHJIB HHHTH CllOCOShl cx'l>JiaTL ®0T0rpa$H- 
aęcityio njiacTHnay ayBCTBHTejiLHOio (eeHCHÓMH3HpoBaTŁ ec) ne 
TOJibKO ajbi Jiyneii apacHaro CBiiTa, ho h ajih Jiynefi cb em,e óojih- 
iuero flJiHHOio bojihłi. TaKb AÓHefi (Abney, 1887) nojiynaJiB <i>oto- 
rpa<i>HuecKie OTnenaTKH Jiyneił bb X =  l ,3 p .., uto bb HacToaipee 
BpeMH npe,ĘCTaBJiaeTB coboio npefliuiB, ^ocTHniyTbifi <i>OTorpa<i>ieio 
bb HH<i>paKpacHo2 aacTH cncitTpa.

Topa3flo bojibmifi HHTepBajiB bojihb AbaaeTca flOCTynnniMB 
Ha6.TO^eBiio, ecjia BocnojiŁ3OBaTŁca mepM uuecmtM t mctoaomb: H3- 
cabflyeMHe aynn na;iaioTB Ha noBepxHOCTb, KOTopaa hxb uorjio- 
ipaeTB h r ^ ’Ł jiyiHCTaa anepria, ncae3aa, nepexoAHTB bb tchjio- 
Byio; tIijio, norjiOTHBinee Jiyan, HarphBaeTca, h sagana cbo^ htch kb 
TOMy, htoółi hmIith 3,ocTarrouHO ayBCTBHTeabHbiH ciiocoób flJIH 06- 
HapyateHia 3Toro (obHKHOBenHO He3HaaHTejibnaro) HarpbBania.

B n e p B H e  n o flO Ó H S a  n p ieM B  óhjib ynoTpcÓJieiiB Mc.ijiohh (M el- 

lo n i, 1 8 3 3 ) , itoTopnii 3aeTanjiajiB Jiyun na^aTb na sauepHCHHhie He- 
ueraH e cnaa TepMoóaTapen (aerahie cnaii 
KOTOpOH OCTaBajIHCb SaKpHTHMIl), h naójiio- 
xa.iB HarptBaHie 9thxb cnaeBB npn homoiph 
raabBaHOMeTpa, KOTopuS otkjiohhhch boshh- 
KaiOUJ,HMB TepMO3jieKTpH'ieCKHMB TOK O MB. 
PyóeiiCB 3naaHTeJibHO yeoBepmencTBOBajiB 
3T0TB npieMB, IIOCTpOHBB TepMO3.TeKTpn>ie- 
eayio óaTapeio cb oneiib Maiioio Maccoio, 
ÓJiaroflapa neMy n o m o e nporpbBaHie cnaeBB 
AOCTHraeTca bb hIickojiłko eenyn^B: Ha paM- 
K'fe HSB CHOHOBOH KOCTH HaTHHyTbl IipOBO- 
JIOKH (fliaMeTpOMB O’l  mm.) H3B KOHCTHHTa- 
Ha C,, C2, C3, C\ (<&nr. 15) h hsb atealma F t , F 2,

<I>nr. 15. F 3, Fp, bb MbcTaxB cBoero BsanMHaro nepecfc-
aeHia pa3HOpojiHHH npoBOJiOKH enaanw ii oó- 

pa3y»TB 3HT3aroMB paciio.ToateHHyio TepMOÓaTapeio; npn ouwTaxB

•
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na hBkotopomb paacroHHiH otb óaTapea cthbhtch M eTaoaaecKia 
aKpaHt (He H0Ka3aHHbia Ha nepTeiKk) cb BepTHKajibHOio aie.iLio, 
KOTopaa uosBOJiaeTŁ najaT b ayuaMB to^bko Ha HeueTHbia caaa  
óaTapea.

Jtpyro ił ciiocoób oÓHapyatBTb HarpiiBaHie otb noraoiu,eHHbixB 
ayaea coctohtb bb oupę^fejieHin H3xi'IiHeniji aaeKTpaaeCKaro eoupo- 
THB-iemH, HcnHTHBaeMoe 3a>iepiieHiioio MeTaaaaaecKOio aaacTHHKOio 
hoab BJiianieMB ocBŁipenia; ototb ciiocoób pa3paÓ0TąaB .laH raea 
(Langley, 1881) a  nocTpoeiiHbifi hmt> apaÓopB aa3Baiib óojioMempoMis. 
IIpHHn,aii'b npaóopa saKaroaaeTCH bb cah^yiomeMB: ecaa tokb otb 
ajieueaTa E  (a>ar. 16), paaBisTBJiaacb,
apoxoflHTB apesb conpOTHBJienia a, 
b, c, d, to raabBaHOMeTpB G  He ^acTB 
HHKaiioro oTKJiOHeHia (ocTaHeTca na 
nyals) TOHbKO bb tomb c a y a a t, kob- 
Aa coóajoaeuo ycjioBie:

a
T

c
d

Imr. 17.

HO KHKB TOJIbKO Ô HO H3B COIipOTHB- 
.leHia H3Mf»HHTCa, Hanp. yBeaauHTca
otb narpliBania, to upe^H ^ym ee cooTiioinenie HapymaTca, a  cTpfca- 
i;a rajibBaHOMeTpa otkjiohhtch Ha yrojiB, KOTopua iipsiao - npo- 
noppioHajieHB H3MliHeHiio conpoTHBJieHia
(a cjrhflOBaTeabHO a  HarpiłBamio bb hh- 
nieMB cay ia li) . >

Bb ÓoaoMeTpt (<ear. 17) coapoTHB- 
aeHia coctohtb: B3B ;iByxB tohkhxb naa- 
thhobbixb jibctohkobb a  a  b (Toaipana ko- 
bxb iipa6jiH3BTejtbHO 0*001 mm., m apana—
1 mm., flaaHa— 15 mm.), hokphthxb naa- 
THHOBOIO HepHblO, B H3B ,̂ByXB HpOBOJIOKB 
c a  ćZ; Ha HiKOTopoMB pascToapia otb óo- 
aoiieTpa ctohtb MeTaaaauecKift aapaHB cb 
BepTHKajibHOio ipeabio, KOTopaa iio3bo- 
aaeTB jiyiaMB na^aTb tojibko Ha oahhb 
H3B aacTOiicoBB, Hanp. na d.

ByBCTBHTeJIbHOCTb KHKB TepMOÓa- 
Tapea PyÓenca, Tai.B a  óoaoMeTpa JIhhf-
aea oóycaoBaaBaeTCH HCKaiouaTeabHO ayBCTBHTeabiiocTbio rajibBa- 

2
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HOMeTpa; npn o^ homb h tomb ace raabBaHOMeTpt oóa MeTO^a m i -  
10TB npH6aH3HTeJIŁHO OflHHaKOByiO UyBCTBHTeJIbHOCTB. O TOMB KaKB 
BejIHKa 9Ta lyBCTBHTeabllOCTb MOJKHO CyAHTb HO TOMy, OTO H arpt- 
BaHie aynaiiH, c,iBa ^ocrararoipee o^ hoh MHMionHofl aojih rpa- 
Ayca, flaeTB yate 3aMf>THoe OTitaonenie CTptaKH rajibBanoMeTpa.

llp n  oupc3,’fe-iieHin cb noMOiu,bro phmeTKH jjh h m  bojihb bb hh- 
®panpacHofi nacTH eneKTpa npHxoxHTCa cmrraTbca cb HaaoatCHieiiB 
cneitTpoBB pa3HŁixB nopa^KOBB, n noTOMy Heo6xoAnno lioabSOBaTbca 
MOHOXpOMaTH'ieCKHMB CBiłTOMB. /p ia  IBSÓfclKailia IlOraOipeilia 3THXB 
B0.1HB bb npoMC5KyTO<iHbixB cpe^axB (BO3^,yxB iiponycitaeTB HXB Óe3B 
noraoipenia) bmŁcto jihu3b noabsyiOTca BorayTbiMH 3epitaaaMH a 
pacnoaaraioTB oiiijtb TauHMB oópaaoMB: aynn HCToaHHita L  (<snr. 
18) npoxo^HTB upe3B iu,eab naaaroTB pacxo^aiu,HMca nymtowB 
Ha B ornyroe scpitaao Ct, npoxoflaTB napaaaeabiibiMB nymtoMB lipns- 
My, oTKaonaioTca ero n pa3cŁiiBaroTca na aynn cb pa3HuiiH ^an- 
naMH bojihb; noTOMB 3epuaaoMB C2 9th aynn coónparoTca Ha naa- 
CTHHKy S 2, rx ’li a,aroTB AfcHeTBiiTeabHoe iisoópaateHie cneuTpa; H3B Bce- 
ro  cneKTpaabnaro nynita TOJibKO MonoxpoiiaTHnecKaa uacTb ayuefi, 

ynaBmaa Ha ipeab S 2, npoxo,a,HTB 
^aabm e bb bh^Ij pacxoflam,aroca 
nyuita, itOTopnifi, 0Tpa3HBinncb otb 
3epitaaa C3 napaaaeabHWMB nyu- 
komb, HcmiTbiBaeTB XH$<npaKn,iro bb 
<i>payHro$epoBCKofi npoBoaouHofi 
ptmeTKlł G, nacTbio OTKaoHaeTca 
Ha yroaB <p, flOCTnraeTB 3epua.ua 
C*4 II 9THMB nOCatflHHMB KOHIieH- 
T pnpyerca Ha TepMoaacMeiiTB nan 
óoaoMeTpB B. ^ a a  toto, utoóh 
y3HaTb ityaa OTKaoHnaca ototb 
HeBH^HMbin raa3y ayuB, npnxo,a,HT- 
ca htth oipyiibio, liOHeMiiory ne-

peMfcmaa sepKaao C4, noKyjĘa cTpiaita ra.ibBaHOMeTpa He jjoCTHr- 
HeTB CBoero MaitcniiaabHaro OTitaoHeiiia.

IIoab3yacb npHSMoro hsb caabBHHa, moikho thkhmb oópa3OMB 
npocafiAHTb cneitTpB #<> flaHHH bojihw bb 1 =  20 (i.

3aM'bHaa npH3naTHuecKoc paoaoatenie CBfiTa cnocoóoMB „octh- 
touhwxb ayuefi“ , PyÓencB *) motb oónapyatHTB BoaHH ao X =  61[i;

*) Cm. śwmuecKoe O6o3pViHt'e, tomb 1 (1900 r.) CTp. 265.

3epua.ua
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9T0 CaMŁIH /(.railHbJH „TeiUIOBUH44 BOJIHbl, ISOTOpblH H3MB H3B’bCTHbI 
bb nacTOJimee opeiia.

,2(jih naÓJnofleHia h óojibe kopotkhxb bojihb h onpeAbJieiiia 
cooTBtTCTByioinefi hmb apiiocTH TepMiPiecniM chocoSb HafijHOfleiriil 
HBJHeTCH 0'IGHb npHrOAHHMB 3,0 BOJIHB BB X — 0 ’3 p, BKJIIOUHTeJIbflO.

Ha BOIipOCB—B03M0JKH0-JIH OJItHAaTh 31ia’IHTCJIBHarO pacm ape- 
Hia H3BlicTHaro hhmb cneitTpa no Ty CTopoHy bojiiib bb X =  60p, 
—bb HacTompee BpeMH otb’Łthtb TpyAiio: H3y>ieHie JiyneHcnycKaiiia 
TCpHbIXB TllJIB II03B0JIHJI0 yCTaHOBHTB 3RK0HBI 9T0T0 JiyueHCliyCKa- 
Ilia JJIH BCHItofi fljlHHH BOJIIIBt BB 3aBHCHM0CTH OTB TeMIiepaTypH; 
sth saitOHbi iioKa3ŁiBaiOTB, mto KOjranecTBO 9HepriH, jiynenenycKae- 
MOe T ĴIOMB BB 4>0pMb ^JlHHHbIXB BOJIIIB, HHHTOJKHO-MajIO IIO CpilB- 
iieiiiio cb oóhęhmb jiynencnycKaHieMB; nojib3yacb Aaace crmhmh nyii- 
CTBHTeJIbHblMH TepMH'ieCKH.\i H SieTO^aMH, BpHAB-JIH B03M0JKII0 Óy- 
AeTB nepenTH bojiiih bb X =  100[l., nojiynaeMbia otb HaranxB hc- 
TOHIIHKOBB.

Bb CTopouy bojihb eipe óojrbe kopotkhxb, ubMB X =  0-l  p, 
BOnpOCB OÓCTOHTB HfcCKOJIBKO HHa'ie. M n HMlieMB OCIIOBaHia IipeA- 
nojiaraTB, hto iioaoóhhh bojihh cyipecTByioTB: ay>ia PeiiTrcHa 
(Roentgen, 1895) n jiy in  BebitepeJia (Becąuerel, 1890) yKasHBaioTB, 
tto bb 3toh oójiacTH najiH He Bce eipe Hcncpnano. Oneiib B03- 
mojkho, hto h 4>OTorpa<i>H'iecKifi łieT03,B H3CJib^0BaHia hxb, cy;i,a 
no npHJiojKHMocTH 3Toro mctoas kb ynoMHHyTHMb Bume jiyiaMB, 
onpaBflaeTB BOSJiaraeMbia Ha nero na^eac^H. TpyfliiocTB, cb koto- 
poio npHxo^HTca 3A'Łcb CTajiKHBaTBca Ha nepBHXB a;e maraxB, uhcto 
TexHHiecKaro xapaKTepa: jęjih HanpaBJieHia 9thxb Jiyiefi hhmb 
hco6xoahmh jh h 3h  h 3epKajia, t . e. npnóopH cb nojinpoBaHHH- 
mh noBepxnocTHMH; Ta noJiHpoBita, KOTopaa Biio.nrli flocTaTon- 
Ha a-m  ®io;ieTOBHXB Jiyiefl, MoateTB upeACTaBJiaTb coóoro co- 
BepmeHiio nepoBnyio, „MaTosyio44 HOBepxHOCTb fljia bojiiib ropa3- 
AO MeiibniHXB, TaiCB khkb OTpaatCHie h nepejioMJieHie tojibko ao 
TbxB nopB cjibAyeTB saicoHHMB reoMeTpHnecKOH oiithkh, noKyAa 
HepoBHOCTH (SoposAH otb rioanpyiomaro nopoimta) 3HaiHTejihH0 
MeHbine ajhihh bojiiih. Moikho-jih AOCTurnyTB Taitoii nojinpoBKH 
HSBbCTIIHMH IIHMB CpeACTBRMH H, HTO CipC BaatHf.e, KBKB yÓtAHTb- 
ca BB TOMB, HTO Taitaa IIO.IHpOBIta AOCTHTHyTa, 9TO BOIipOCH, KOTO- 
p u e  3acTaBJiaioTB saAyMaTbca h HCKaTb iiobhxb nyTeii h ciioco- 
óobb H3CjrI’>A0Baiiia.

CnycitaHCb kb eiu,e MeHbinHMB bojihhmb, mh citopo iioaxoahmb 
kb pa3ubpaMB, KOTopBie — no Teopin ra30Bb — paBHH pa3MbpaMB
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0T,ni5jiLHHX'b MoaeKyjib; KaitOBbi 6yxyTb Bb btomb c.iyaal; „outh- 
Hecitia11 HBJieHiflj Kor^a MaTepia hbhtch KpyiiHoaepiiHCTOio h He- 
paBHOMlipHOio no epaBiieniio cb bojihoio, upe^yra^aTh Tpy^HO. Mo- 
aceTb dbiTb, >ito t I> ocoÓeiiHOCTii a y ie ii PeiiTrena h Benitepejia, 
KOTOpbia II03B0JiaH>Tb liaMb COMtlhBaTbCa Bb B03M0JKH0Mb T05KJI,e- 
CTBt HXb Cb H3B’IiCTHhIMH yate Hailb 3JieKTpOMai'HHTHHMH BOJIHaMH, 
OÓyCJIOBJieHbl TOJIbKO COMMfcpHMOCTblO 3THXb BOJIHb Cb MOJieityjia- 
mh Tiłiia. Bo BcaKOMb cjiyaali Bb asyneHia óojrfce nopoTKHXb 
y.iibTpa<i>iojieTOBbixb BOJIHb OTitpbiBaeTca 3aMaH>iHiiaa iiepcneKTHBa 
CBasaTb yate ii:iB’lCTHyio HaMb oiiTHity Cb JiyaajiH PcHTreiia h 
EeuKepejia.

^ jih toto, uToóbi cocTaBHTb ce6ls acHoe npe^CTaBJieHie o tom'i>, 
Kani. Beraisa Ta caaaa 9JieKTpOMarHHTHbixb BOJIHb, KOTopaa Bb Ha- 
CToaipee Bpcwa naxo^HTca Bb HameMb pacnopaateHiH, h BbiacHHTb 
t 'Ł iipoóiuibi, KOTopue eipe hmIjiotch Bb iieił, noJie3no rpaoHaecitH 
npeACTaBHTb noayaeHHHe pe3yjibTaTbi.

l ip a  HsyaeHia B0JiH00Ópa3Hbixb ABnaceniH cymecTBemibiMb 
ycaoBieMb aBJiaeTca He aÓcojHOTHbia bcjihuhhm ^am ib BOJiiib m i i  
HHceiib KOJiefiaHifi, a BsanMHbia OTHomeHia cooTBi>TCTByioinnxb Be- 
jinanub. IIosTOMy h rpa<i>H'iecKoe Hsoópaacenie ^ ojiikho Harjia^HO 
^aBaTb 9th OTHomeiiia, ^ jiii aero ocoóeHiio npHroflHO jiorapnoMH- 
aecKoe naoópaateHie hjih pasjyŁjieHie na oitTaBU (Kaiib Bb Myabiicfc). 
Bb 3T0Mb cjiyiafc iipeflCTaBJiaeTca eipe B03M0atH0CTb bbccth He- 
óoabinoe yupoipeHie ^ jih Harjia,j,HOCTH rpa$HKa.

E cjih sa ocHOBHyio e^HHHpy mh B03bMeMb KaKyio-HHÓy^b onpe- 
AtJieHHyio A-iany bojihh, to ajihhh BOJIHb HHCxo^amHXb OKTaBb 
npeflCTaBHTb coóoio pa^b:

1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024.

Ha ^eciiTb oirraBb BoiiHa yBeanaaBaeTca iiouth Bb THcaay 
pa;ib. Htoóh He 3anyTbiBaTb rpa4>HKb cjioikhhmh ancjiaMii npn flaab- 
HiflmeMb yBejiHueHiw OKTaBb, mh BoabMeMb oaeHb hcmhoto m m Is- 
HeHHoe aepe^OBaHie 3,jiHHb:

1, 2, 4, 8, 16, 32, 64, 125, 250, 500, 1000.

T or^a  nojiyaaeTca to y^oócTBO, hto apesb itaat^bie ^ecnTb OK­
TaBb cooTiiomeiiia noBTopaioTca; flecaTitu oitTam. ^aiOTb npocToe 
eooTHOinenie Meat^y ^jinnaMii bojihb, Tor^a itaitb omiióita, jpfejiae- 
naa  HaMH, coBepmeHHO ne3aM’hTHa npn rpa®HuecKOMb MoópaaceHiH 
(okojio 0 ‘002 Ha Kaat^yio OKTaBy).
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B’i> 9T0MT. cjiyuab ecTecrBCHHO 
bbhtij ochobhumh exHHHii,aMH:

1 kim., 1 m., 1 mni., 1 p, 1 pp- 
<E>Hr. 19. AaeTB H3OÓpaateHie sjihhb 
b o ji h 'B, noayaaeMUŻb ri naÓJirosae- 
MHX1 pasjiHUHUMH upieMaMH ‘). 9 th 
bojihbi cyTb cjrfeflyiomin:

otb:
o o^.HuaMOMaiiiHiia 

3JieKTpH*ieCKiH 
KOJieóanifl (cno- 
coób Bpaipaio- 
marocHsepKajia) 
BOJIHU B’b Iipo- 
BOJIOKaX'b . . . .  
3 e p k a ji i. n u  e
OBUTEJ....................

HeH3CJI'bfl. OÓJI. .

AO:
15 k lin .

600 kim. 0 -06 kim.
z

114 m. 04)4 m.
s2 Bi

600 mm. 3 mm.
£

3 mm. 0’06 mm.

t ep  MH'i e c m  u 
cnocodb (TepMO- 
óaTapeii h jih  6o- 
jiOMeTpi.) . . . .  60 (x
bh^ hmuh cneKT. 0-76 p
®OTorpa<>ifl . . .  1'3 p
H a i a i o  HeH3- 
CJib,n. oójacTH . 0-1 p

/
8
S» fc

— 0-3 p
— 0-38 p

=k,
— 0-1 p

><

^ ia iie T p i .  M oae-
Kyjfb....................  — 1 pp.

<I>Hr. 19 nona3UBaeTb ei a m t> 
Kani, naniH CBbflbHia o BOjinax,b be

’) aeMOHCTpaioił b-b ayjmTopin
MocKOBcicaro yiiHBepcHTeTa 9Ta TaCawua iia- 
lepaeHa na jiJiHHiioii nojrocli aepTciKnoii fiy- 
Mara, no^itaecHHoii xojictomt, (tto bt, stojeb 
cjiyaafc hooCxo^ hmo ji.nir npouHOCTii). Beaii- 
w iia  Kaatflott oKTaBH panna BCJinmnrb (pop- 
TeiiiaHiiolt oicraBhi (16’5 cm.); AJiuna Bceii 
TaCannu oeojo 8’5 m.
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9<i>apb paspocaaeb 3a iicreinnce CToabrie. B t, Haaaab CToab- 
Tia ÓU.IH H3B'bCTHU TOJIbKO T'b CCMb ĘBbTOBT, paflyTH, KOTOpbie 
yace 3iia.iT, iiepBoóuTHUii ueaoBbKT,; ona eocTaBJiaiOTT, tojii.ico oflHy 
OKTaBy Hamea eicajiu. nocTeiieim o 9Ta oÓJiacTb pacniHpHJiaeb bt, Ty 
a  Bb flpyryio cropoHy: ct, iiomoih;i,io 4>OTorpa<i>ia a  óoaojieTpa mu 
pacniapajia  oóaacTL Hamero 3pbnia; He flOBOJibCTByacb tIjmji ko- 
jieóaniaMa, KOTopua auctt, cBbTani.ee Tb.io, coTpacaiomee eipe ae 
nonHTbiMb jihmb oópaaoMb 9a>apT,, m u—ap a  noMOipa flHHaMOMainaHT,— 
cnaaajia Hayaajiacb acicyccTBeiiiio iipoaaBOflaTb nepiofla>iecicia bo3- 
Mymema bt, 9<i>apb, a iiotomt,—npa noMOipu reppoBCKaro BadpaTopa
---flOniJIH #0 B03M03CH0CTH IIO IipOH3BOay BbI3UBaTb 9<JiHpilHH B0JIHU
pa3JIHHH0fi flJIHHU.

BecbMa BbpoaTHO, uto ne flajieico yace to BpeMH, icorfla 6y- 
3,eTT> HaiifleHT, nepexoflT, ott, Haaóojibe kopotkhxt> „acKyccTBen- 
HI,IXT,“ 9aeKTpOMarHHTHbIXT, BOJIHb KT> HaHÓOJtfce flJlHIIHblMT, TeilHO- 
bhmt>; Torfla Bonpocb o j m h h b k t  BoaHaxT>, #0 óeaKoaewio-flJiaH- 
huxt, BKJiioHHTeabHO (CTaTaneeicoe, BJieKTpauecicoe hjih MamaTiioe 
noae), dyfleTb pbmeHb. ^ jih icopoTKHXT, bojiiit, yejioBia coBepriienHO 
an u a : 3flbCb HaniHMT, asejibflOBaHiaMT, noaoacem, apeflbjiT, — upe- 
flbjn,, oóycJioBJieiiHua aTOMHUMT, CTpoenieMb MaTepia. Bflb naxo- 
Ahtch 9tott, npfeflbaT,? ^ajieica-jia mu Tenepi, ott, nero? Kaicoił 
MaTepiajrb flaflyTT, 9th  icopoTicia bojihu fljia Hsyueiiia MaTepia, a 
MoaceTb óuTb, a  9<i>apa? 9 to Bonpoeu, Ha KOTopue OTBbTT, mo- 
HveTT» 3,aTb tojilko 6yflyiii.ee.

MoCKBa, 1901.

3iia.iT
cBbTani.ee
6yflyiii.ee


O nepsn  no  cneKTpajiBHOMy aHajiH3y

P  yV\.HXEJIfc>COHA 1).

6. S n ;u m  Kupxiorf»fia m (fj.nyópe.cufiHąiR.

Buine 2) iihi <i>opMyjiapoBajia aaiioiiB Kapxro<i><i>a a.ih aojraaro 
jiyueHCiiyeKaHia Henpo3pa'iHbixB t Iuib; ne TpyflHO yóJjflHTbca bb 
TOMB, ’ITO OIIB flOJI5KeHB SlJTb CIipaBe^JIHBB a  ^Jia Kaacflaro otaIuib- 
Haro BH^a Jiyaea, jiyneaciiycKaeMuxB k8khmb óbi to hb óbijio hh- 
rpfcTBIMB Th.IOMB, He I10^Beprai0HI,HMC)I XHMH'ieCKHMB BJIH SJieKTpu- 
BeCKHMB IipOU,CCCaMB.

Bb 3aMKHyToS HCiipo3pa>inofi oÓoJioaiefe TeMiiepaTypbi T  npa 
TeiuioBOMB paBHOBiciii Bcer^a ^oaiKiia rocno^cTBOBaTi, biiojih'B ne- 
CTpoiiHaa pacian ia aiiTeHCBBiiocTH E  =  C T l a  iijiothocth <J» =  
=  4 7?/v — 4 C 7'4/v. 3 'ra pajpaipa bmIictb bhojihI; onpe4'IuieHHhiH 
ciieKTpaabiiuii cocthbb, thkb hto bo.ihbi, ^Jiana kotophxb aaitaro- 
aaeTca jieatAy X h X-j-e/X, hmśiotb HtnoTopyio (bb epe^HeMB) iio- 
CTOHHHyio Bnepriio e x ,a  noTOwy, khkb mu yace ynaBŁiBana,

CO

E  =  je -k <E . 
o

Ohcbb^ iio, >ito TeiiaoBoe paBHOBfecie, a CTaao óbiti. a  pacnpeflibie- 
Hie BHeprin bb cneKTpft HecTpoanoa p ac ian ia  He aoujkho napyinnTb- 
ca, eejia mu BnyTpb iianiea saMimyToa iio.iocth bbcacmb Kaitoe-HB- 
6ya,b t’Iijio tom ate caMoa TeMiiepaTypbi T. Ha naat^yio e^am iny 
H0BepxH0CTH aToro Tfcjia bb o^iiy cei;yn;i,y óyaeTB n a^a ib  kojib- 
aecTBO ex pac ian ia , HM’feroipefi A-anny Boaiibi Meac^y X a  X+cfX. H bb 
otom anepria  Hanie t Ii.io  noraomaeTB nacTb a \ e\-, ocTaabiiyio a;e 
nacTh (1—a \)e \  Hanie t Łjio jihóo OTpaataeTb, jihóo uponycitaeTB 
CKBO3B eeÓH. OflHOBpCMeHHO CB 3THMB Hailie T’Ii.10 HCnyCKaeTB (cb

*) IIpoflonateHie; cm. ctp . 165. 2) Cm. CTp. 174.
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Kaat^on e^HHHn,H noBepxHOCTH) ayuHCTyio aHepriio toto ate n,B’IiTa 
Bb KOJIH'ieCTB’t  i\ . ECJIH Bb HanKHl T'f'>.'l'fc He npOHCKOflHTh HHKa- 
khxi> flpyrnxb npopeccoBT) KpoMij Ten.iOBbJXb, to ^ jih BC’hxb 3Ha- 
ueHifi X ,ho.i 5kho mrliTb mJjcto eooTHonieHie

ń  —
HJH

t . e. 3aKOHi> KHpxro<M>a.
Bb caiioMT ec rn  dw ji,jh  KaKofł-HHdyflb onpe^liJieHHOH

.ĄJIHHbl BOJIIIbl X, 3TO paBCHCTBO He BblHOjlHMOCb, a Mbl HM'Ł.iIH Óbl 
HanpHMlipT.

ń , <  « a, Q ,,

TO H3b 3TOI’O HeO()XO,HHMO CJlt^OBajIO ÓW, >ITO £.1111 H^KOTOpOH flpy- 
rofi A-IHHbl BOJlHbl X2 HaodopOTT.

ix, >  «x2ex2,

noTOMy uto o6nj,aa cyMMa nciiycKaeiiofl pafliaujii HenpeMiuiHO 
na paBiifiTbCH ćyMMis norjiomąeMofi OHeprin (cm. yp. 2), a oto 03Ha- 
na.io óbi, uto Hanie 'rh.io npeepaut,aemis nacTb uorJiomaeMOH M b  pa- 
Aiania u,Bl>Ta X, b i> pa^,iau,iio Apyroro u,BrŁTa, HMtroipyio san n y  boji- 
Hbl X2. H sbISCTHO, HTO HOflOÓHblH T’hjia A’feBCTBHTejIbHO CymeCTByiOTb 
Bb upapo^Ł  h Ha3biBaioTCfl ^Jiyopecu,upywwiu,MU.

Ho, no MHfcniio Knpxro<i><i>a, <sayopecii,eHij,iH Bcei'sa conpo- 
BOJIt^aeTCH HtKOTOpUMH XHMH>ieCKIIMH H.IH MOJieKyjIHpHblMH HB.ieHia- 
MH, He OTHOCHIUHMHCH Kb TeiHIOBblMb, H CayżKaiH,HMH „KOMIICH- 
capieio” san  BbimeyKa3aHHaro ripeBpameHiH aireprin.

9THMb H odbHCHHeTCH TO, HTO 
MyopeeH,Hpyioui,if[ T ta a  He noAUHHHiOT- 
ćh 3anony KHpxro<i>*a.

n p e rT,CTaBHMb ccóli AB'h coodmaio- 
upacfl hojiocth A  h B  (tht. 6) Bb He- 
npo3pa<iHb,xb odo:iOHKaxb, HMhioni,HXb 
TeMiiepaTypy T. 0 6 1  hojiocth Hanoji- 
neHbi o^HiiaKOBOio biio.ihI  iiecTpoiiHOio 
pa^iapieio m othocth , cooTBlTCTByio- 
mefi TeMuepaTypI; T. Bb o^Hy H3b 

nojiocTen noMicTHMb <sjtyopecu,Hpyiomee tI jio G (tom a;e TeMnepa-
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Typu), KOTopoe HjrheTB cbohctbo oópaipaTb uac™  norJiomaeMuxB 
hmb x p y r n x B  p a ^ i a p i f t  bb pafliapiro cb hjihhoh) bo.uhh X2, t . e. npefl- 
HOJIOIKHMB, uto i\, >  ax„ «x„ flJifi T h jia  C.

Papn npocTOTH lipeflCTaBHirb cefrfc, uto t Ii.to C uoKpuTO He- 
npo3paunoio h hc <i>jiyopecpiipyioipeio oóojioukoio sa HCKJiioueHieMB 
toh upcth ero noBepxHOCTH, HOTopaa oópaipeHa iib OKHy E, coepn- 
Haioipewy 3,13’b hojiocth; oto okoiiiko saitpoeMB nojiynpospauuoio iuia- 
cthhkoio, Hwluoipeio ii3ÓnpaTe.iibHyio nponycKHyio ciiocoSnocTb, h 
upeuMymecTBeHHO nponycKaioipeio hmchho tojiłko Jiyun cb jijih- 
HOIO BOJIHbl X2.

0'ieBH^Ho, uto nona name ®jiyopecpnpyioipce t Ijjio óypeTB 
naxopnTbca nepeflB otoio njiacranKoio, na iiee co CToponu hojiocth 
A  fiypcTi, na^aTb Óojibine Jiyueft cb pjihiioio bojihbi X3, ;i4 mb co 
CTopoHbi B-, hmchho co CTopoiiH B  hxb SypeTB napa™  Hopjiajib- 
Hoe KOJiHuecTBO ex„, a co e.Topoiibi A  iiojinuecTBO ex„ ix, — 
-  «X2 ex2 •

IIpaB^a, uto 3h-to ppyrH.\B Jiyueft (npeBpaipeHHHXB bb C, co 
CTopoHbi A óypeTb napa™  nacTOJibKO ate Meiipnie, uIjmb co CTopo- 
hh B . Ho TaitB uaKB Hania iuiacTiuiKa oth ppyrie  Jiyun npeHiiy- 
ipecTBeHuo oTpaiKaeTB, a Jiyun X3 iipeHMyipecTBeHuo nponycKaeTB, 
TO BB OÓipeMB JiyUHCTOH OHeprill OTB A KB B  IipoftpCTB ÓOJIbllie, 
uIimb bb oópaTHOMB HappaBJieiiiH. Bb pe3y.ibTaT'I; hjiothoc™ Jiy- 
uhctoh o u c p r i n  bb B  pojiactia B ospacra h Tem iepaTypa otoh ho­
jiocth noBbiCHTbCH; naoóopoTB TeMiicpaTypa A  ynapeTB.

TaKoe napym eiiie TeiuiOBoro paBiioBbcia lipoTHBopiJUHJio óh 
BTopoMy 3ai<ony TepMOflHHaMHKH, ecjin óbi bb chmomb iiBJieiiiH <t>jiy- 
opecpeHHiH nejiima óbiao Haft™ Kaitoro-HHÓypb upopecca, komiichcii- 
pyioiparo oto Hapymenie paimoiphcia. EcTecTBeHHiie Bcero npep- 
HOHOJKHTb, UTO 4>Jiy0peCH,eHHiH GC&lda COlipOBO5K3;aeTCH IPfiKOTOpHMH 
XHMH'iecKHMH hjih ojieKTpHuecifhmh npopeccaMH.

B . Bhhb noaaraeTB *), uto, ecjin $Jiyopecn,HpyioiHee tIuio 
eah^yeTB 3aK0ny CTOitca, t . e. ecjin X2 >  X,, to upopeccB <i>xy- 
opecHeHHia mojkctb npoHCxopHTb ca.ire-co6ow h He TpeóyeTB kom- 
liencapin. Cb toukii s p t i i i n  B . B n n a  ohb parne caMB mopb oh, no- 
BHHHMosiy, cayatHTb KOMneHcapieio pjm Bbime-yKasaiiHaro napym e-

*) IF. Wien, E apports pres. au Congres Internat,, de Physique 1900. Vol. 
II p. 26.

3
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iria TemiOBoro paBHOBicia. Ho Mtrfc naaieTca, hto j m  cyatAeHia 
o tomb, MomeTB-aa paHiioe ripeo6pa3OBaHie ayaaeT oa aHepria upo- 
HCXOAHTb eaMO COÓOIO HaH 11'IlTB, HeflOCTaTOHHO npiIHIIMaTb BO BI1H- 
Manie TOJiBito o^H i aamuu bojihi, nepHoiianaabiioa u npeoópa3OBaH- 
hoh papiapiii; HeoóxoflHMO KpoMfc toto iipanayb bb paacaeTB nanB 
BHeprilO, T3KB I-I CTeilCHb OAHOpOpHOCTH (oÓUI/IiC—CTpOHHOCTH) nam- 
flofi H3B pa^iapia. B . Bhhb npaBB bb tomb, hto norpa <i>ayopec- 
papyioipee t Iijio hm^ ctb Te.\inep;iTypy SHaaaTeabHO ó o a ie  HH3nyio, 
u h mb t1;jio, acaycnaioipee iiepBOHauaabiiwe a y ia ,  to caMoe norao- 
ipeHie B aera aynacT oa aHepria bb T'ha’h 4>ayopecpapyioipeMB mo- 
iiteTB cayiKHTb Heoóxo^,aMoio noMnencapieio paa upopecca o>ayo- 
pecpeHpia. Ho ecaa, nanB bb HameiiB cay ia li, T ino tay o p ecp a- 
pyeTB nopB BJiiaaieMB ayuea, cooTB’hTCTByioipaxB tob ikc TeMne- 
paT yp i, nanyio ono HMieTB caiao, to HyatHa p p y raa  noMiieacapia, 
Bce paBiio, ÓypeTB-aa caMaa łJiyopecpeapia eooTBiTCTBOBaTb 3a- 
KOHy Ctoecb bjib irbTB, Hsb pacuoaoatCHia nam ero apeaabiiaro 
oabiTa oaeBBAHO, uto oayopecpapyioipee T iao  C aeupepbiBHO sa- 
BMCTByeTB aHepriio hsb aaiiaca enojmn necmpounou ('lepnoa) pa- 
fliapia A  a  upeBpaipacTB ee bb 6oMie cmpouwyw, iipaóaH3HTeabH0 
MoaoxpoMaTB<iecKyio aHepriio pjibhw bo-uhm X2. Btotb apopećcb 
ne łioateTB iipoacxopaTb óe3B KOMiiencapia, itaitOBa ów na ó u aa  
panna BOJiiihi X2.

7. OSiUjin ceoucmea (fnjHKii,iu Kupxio<fi(fia.
Bb napy  Beero eitasanaaro Bbiaie octhbhmb nona bb CTopoHi 

B ci HBJienia >i>ayopecpeHpia, a Taninę ppy ria  iiBJieHia papiapia, 
ae iiopuaiiaioupacn sanony Kapxro<i><r>a, a  óypeMB acnaiouHTeabHO 
pa3CMaTpHBaTb oóiiiapnua: naaccB HBaeHia uacTO-TenaoBoro ayaeac- 
aycnaHia. Bb :jthxb aBaeaiaxB pan bc£ xb TiaB

3 p ic b  e\ ecrb  BiioaHi onpepiaeHHaa a  yiiHBepcaabHaa <i>yHK- 
pia TeMnepaTypw T  a  pnanw Boanw X. BaatHocTb siiaHia btoh 
Tyimpia BnoaHi co3HaBaaB caiiB Kapxro<i><i>B; no bb cbocmb naac- 
caaecnoMB MeMyapi ohb parne He piaaeTB  nonwTKa bb oape- 
piaeHiio Bapa btoh <j>yHnpia; ohb roBopiiTB o Hea aanib cn i-  
pyiomee: 4) „ n p a  hh3khxb TCMnepaTypaxB aTa <eyHiipia — 0 pas

*) 6. Kirchhoff „Ueber den Zusainmenliang- zwisclien Emission und Absorp-
tion von Liclit und W arm e”. Ges. Abli. p. 569.
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b o m b  BH^Hiiaro eneKTpa, oTJia>ina otb iiyjia óojrbe a-ihhhhxb 
b o m b ; upa ó o a ie  bhcokhxb TeMiiepaTypaxB ®yfiKB,iff hmI ctb ko- 
hcihbih 3HaBenia a  ajih bhxhmuxi jiy’ie a “.

Boa'he nojnioe a  KOHKpeTHoe npe^CTaBJieHie o 3HaaeHia a  H3- 
MimeHiaxi> 3toh <i>yHKB,ia mojkho óhjio ceCrfe cocTaBHTB tomko  rio- 
cjrfc H3cx'I>flOBaHiH JlaHrjieH, KOTOpHH bb 1886 ro ^y  u p a  iiomoihh 
CBoero cneKTpo - óoMMeTpa H3yuajiB pacnpeAt-ieiiio anepria  bb 
eueKTplł ayueft, acnycKacMHXB yroMHoro cajKero npa h1ickomkhxb 
pa3JiH’jHHXB TeMiiepaTypaxB.

Ha pHcyiiK'h 7 H3o6pajneHU cneKTpaMHbia fliarpaMMbi Haurjiea, 
npiFieMb o p ra n a ™  KpaBbixB H3o6paataioTb BejianaHy cueitTpaM- 
hoh aiiepria pa3MHiibixB iiepio^OBb (hbIitobb), a aócH,accH—Beaa- 
BHiibi npoiiopu,ioHajibHHH noitasaTeMMB npejioMJieHia KaMeHHoa coaa

Am  itawAaro nepioaa. X oth 3th kphbhh h otiiochtch kb yroM - 
Hoił cajicl;, a He icb HAeaMHO-nepHOMy Tluiy, xoth oh1> H30(5pa- 
ataiOTB pacnpeA taeiiie anepria  bb cneKrrpaxB npa3MaTaiiecKHXB, a 
He BB HOpMajLbHHXB, T’)łMB Hę MeHŚe no HHMB, ItaKB H UOKaSajIB BB 
ApyroMB MfceTh, mojkho cocTaBHTB oóipee npeACTaBJienie o xoa'Ł 
JiyieHCiiycKaiiiji nepHaro tT.m . J^m  TeopeTHnecicaio onpeAfcJiema 
BH^a oyHKnin e \— BculiACTBie iiojihoh HecTpoiiHOCTH nepHoa pa^ia- 
n,ia — Heo6xoAHMO oópaTHTbcu kb Teopia BhpoiiTHOCTea, Ha htó h
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oiipeAtjienHo yna:ibiBajib yate Bb 1887 ropy  *); ho, Taitb itaitb 
]103flH'liHII[i>I H3Cfl'JjpOBaHifl I10Ifa3ajlH, UTO MOH 4>0pMyJIbI Bb EOflHUe- 
CTBeHHOMt oTHOiiieiiiH ne biiojihI; coraacyioTCfl cb HaÓJnoAeiiiflMH, 
to a HXb sjrhcb npHBO^HTb ne dyny.

Hpe3Buuafiao BaatHUMH H3CjrI’,A0BaHiflMH Bb oóiiacTH Msyuenisi 
necTpofiiioS pa^iapin  mbi oóa3aHU B. Bmiy. Bb 1893 ro jiy  oiri. 
OTitpwjib Honyio 3aBHCHM0CTi. ayienciiycKaHifl uepHaro T tjia otb 
BTOpOrO 3ai!0Ha TepMOflHHaMHKH.

Bbime mu BH^tjiH, uto Aflfl Kaatpoii TeMnepaTypu cyipe- 
CTByeTb TOJIBKO 0()H0 yCTOHUHBOe, BIIOJIHŚ IieCTpOHHOe COCTOHIlie 
jiyuncTofi SHepria. E cjih 6u  iipu ophoh h tom ate TeMnepaTypt 
4>yHKU,ifl MOraa hm^ tb pa3jTHUiioe 3HaueHie jęjih oahoh h toh ate 
flJIHHH BOflHbl, TO pa3rpaHHUHBaH lipa IIOMOipil H3ÓHpaTejIbH0-0Tpa- 
ataioipnxb h H3ÓHpaTeJibHO-iiponycKaioipHXb iuiacTHHOitb, hojiocth 
Cb TflKHMH pfl3JIHUHUMH 3HaueHiflMH MU MOPJIH ÓU BH3BaTb Hfl- 
pymeHie yate ycTanoBUBiiiarocH TeiuiOBoro paBHOBfccia, uto upo- 
THBOptUHTb BTOpOMy SaitOIiy. Mu lipHBeJIH 3T0 saMliuame BH- 
nie * 2), uepepb BUBopoMb 3aitona CTeu>aHa, HOTOMy, uto caMufi b u - 
Bopi> nocJiliflHflro upepnojiaraeTb yate oppiO3HaunocTh <i>yHitpiH e\. 
E cjih óh iiocjpIi ypaBHemH iniOTHOCTefi <p no pa3iiufl CTopoiiu nop- 
miiii C  (<[>iir. 2) cneKTpajibHoe pacnpepluienie aneprin mopjio óutb 
pasjiHUHO, to mu ne hmIjjih óh iipaBa OTKpuBaTb Kaaiiana E, Taitb 
itaitb 3T0 bubbhjio d u  neodopoTiiuli iipopeccb CMlinienia pByxb pa- 
piapiii pa3JiHunaro pB’bTa.

Ho, TaKb KflKb Burne sto Baa;Hoe nojioateme dujio upiiBepeHO 
TOJIbKO BKpaTpt II HepOCTHTOUHO MOTHBHpOBailO, TO MU Teneph, 
cjilipyii Bb odipnxb uepTaxb B. Bnny, ocTaHOBHMca na HeMb iio- 
ppodirfce

8. Teopeita  B . B u n a .

HSMliHflTb IIJIOTHOCTb IieCTpOHIIOH papiflpiH MU MOHteMb pfl3- 
JIHUHUMII CHOCOÓaMII:

1) E cjih papiapin Sra naxopHTCii Bb TepMHuecKOMb paBHO- 
B'bciH co BnyTpcinieio tchjiotoio conpHitacaioipHxcii Cb nero Ma- 
Tepiajibnuxb tIijpb, HMT>ioipHXb KoneuHyro ayueHciiyeKaTenbHyio 
CnOCOÓHOCTh, TO eAHHCTBeilHUMb epe^CTBOMb H3M'IiHHTb IIJIOTHOCTb

’) JKypHajTb Pyccitaro <I>ir3HKo-XjiMH>i. OSifl. T. 19. (1887) CTp. 79.
2) Cm. CTp. 173 (4).
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CTauioHapHoii HecTponiion pacianiu aBjiaeTca OMliHenie Teiwnepa- 
TypH 9thxb t 'Łji'i>. IIo npeubiflyipeMy, naat,a;ofi TeM.nepaTypb CypeTB 
cooTBiłTCTBOBaTb Bnojinb onpepbjieiiHaa iijiothoctł ii oii])eA'feJieH- 
huh coctpbb jiyuncTon anepriii; ecjin HBsrEneiiie TeitnepaTypu 
PpOHCKOflHTB Me^JieHHO, TO lipopecch MOIKHO CPHTPTb OÓpHTHMHMB.

2 ) E cjii-i necTpoiinaa paciania oT^b-ieHa otb bchkiixb ny ie- 
HCiiycitaioipHXB t Iuib n 3anjno'iena bo Bnojmb-OTpaaiaioipiH (sep- 
KajIBHHH O H  6'fejlbia) O0OJIOPKH, TO Mbl MOJKCMB H3M'ŁllHTb ea IIJIOT- 
HOCTb, cżkhmhii h.ih  paciunpaa 9th oóojiohkh. Taitoe H3MimeHie 
oSbeMa, saHHMaejiaro liecTponHoio pa^iapieio, mh nasHBacMB—no 
aHajiorin co cataTieMB rasoBB—aniaóaTiiHMB cataTieMB hjih pacinii- 
peiiieMB necTponiiOH jiyaiiCTOH aneprin. Kaitb mh yate bhaŁjih b h - 
in e  (c T p . 1 7 7 ) , bb 9tomb c a y ia t  yBenHaenie iijiotiiocth papiapiii 
iiponcKOAWTB otb pByxB npiiuHHB: BO-nepBbixB otb yMeHbinenin 
ea oÓBeMa, h bo - btophxb otb paóoTbi, iioTopyio coBepmaioTB 
B H h n m ia  chjih npoTHBB CBbTOBoro ^aBJieHia. E cjih H3Mbnenie oób- 
ewa npoHCSOAHTB Me^jieimo, to npopeccB h bb otomb caypab oó- 
paTHMB.

3) HaitoHepB, mbi MoateMB h3m4 hhtb naoTiiocTb HecTpofinon 
pa^iapiii pa3Jiii>iiibiMH neoópaTHMHMH npopeccaMH, ltaitB to: Biiy- 
citaa hjih BHriycnaa nbitoTopoe KoranecTBO ayiHCTOM aiieprin ppe3b 
Majioe OTBepcTie bb oOojioukB, hjih bbo^ h BHyTpb oóojiopkh He- 
óojibinoe JiyneacnycKaiomee tIijio ApyroH TeMnepaTypn, hIjmb Ta, 
banan cooTBbTCTByeTB ram ion pa^iapin, h.uh naKOHepB noMbipaa 
BiiyTpn oóojiopkh sjieKTpHuecniu BHÓpaTopB, noTopun mopb rtu 
BO3Óyxc,naTbcn hsbhŁ. IIpu  h3b1scthhxb ycjiOBiaxB HcnycKaeMHH 
TaKHMB BHÓpaTOpOMB 9JICKTpOMarHHTHHH BOJII1H IIOCTeneHHO óynyTB 
npeBpaipaTbca bb necTpoHHO-pacnpepbJieHHyio jiymcTyro BHepriio 
II TaKHMB OÓpa3OMB yBCJIHPHBaTb IlJIOTHOCTb IiepBOHa<ja.HBHO SaH- 
Hofi pa^iapin. Ho bcŁ 9th npopeccbi HBJiaioTea HeoópaTHMHMH, 
h noTOMy He eooTBfeTCTByiOTB noiiHTiio o paBHOBiein. BcjibpeTBie 
9Toro noita mh ne óy^eMi, na hhxb ocTaHaBJiiiBaTbca.

OTIlOCHTejIbPO JKC PC])BbIXB AByXB C11OCOÓOBB HiiMbHeiiia IIJIOT- 
hocth HecTponnop paniapin  B. Bhiib poitasajiB cjrbpyioipyio BecbMa 
Baatnyio TeopeMy

„ E cjih  npoH 3B O ^,H T b iiS M lin cH ie  p jio t h o c t h  H ecT p o H H o fi p a f l i a -  

p i n  c b  o ,h,h o h  c t o p o h h  y B e ji in e n ie M B  T e M n e p a T y p n  j iy i e H c n y e i ta i o -

W. Wien, Sitzber. d. Beri. Akad. V I. 1893.
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<piir. 8.

111,0X11 TbjIB, CB Apyrofi CTOpOHH—CJKRTieMb HpeaabHO-6babIXB (ot- 
pajKaroui,HX'b) ofioaoueKB, to opHHaKOBoiiy HSMbiieniio iijiotiiocth 
Bb OÓOHXB Cjiyuaaxi) ÓyflCTB COOTB'IlTCTBOBaTb H O^HHailOBOe H3- 
Mbiicnie cocTaBa (t . e. ęb^ tobb) ayaHCTOH aiieprin. Ecjih bb pByxB 
cpaBHHBaeMbiKi) npou,eccaxB iijiothocth iiojihoh ayuHCTOH aHeprin 
OKaatyTca paBHbiMH, to SypyTB paBiibi h naoTHOCTH aHeprin pa a 
ItaKflOH OTflfcjIbHOH pjIHHbl BOJIHbl”.

^ a a  toto, htoóh AOKa3aTb 9to iiojioateHie BOOÓpa3HM'b ceób 
onaTb pBa (aepHbixB) Tbaa A  h B  ($ht. 8), hm:];ioihiixb aócoaiOT- 

maa TeMiiepaTypu 1 \ h 2’2, npn- 
hgmb 2’, >  22; nycTb 9th Tfu a 
CO ejH H eH bl 3epKaiIbBbIMl> I1.H- 
JIHHAPOMB, BB KOTOpOMB Óe3B 
TpeHis XOflHTB pBH 3epKajIbHHXB 
nopinHii /S h Si cb TaiiHMH a;e 
KJiananaMH. Kaaspi.iii H3B 9thxb 
IIOpiIIHeil (lipH 3aKpMTHXB H.ia- 
nanaxB) He upoiiHpaeMB pa a ay- 
hhctoh aHeprin. Bb naaaab npo- 
pecca KaanaHB S  otkphtb , a S x 
3HKpHTB; T ino B  CBOÓOpHO Hy- 
'leHCiiyeKaeTB bb npocTpaHCTBa 
3 h 2, a T'kno A  HanoanaeTB

CBoeio óoabe naoTiioio papiapieio tojibko nonocTb 1: hojioikhmb, hto 
njiOTHOCTb 9toh necTpofiHofl papiapin =  tpv Tenepb, aabpiiBi. Kaa- 
hhhb bb iiopimib iS, noARHMaeMB ero poTbxB nopi., nona naoTHOCTb 
papiapin  bb cpepnefl noaocTH 2 iiecpaBnaeTca cb <pt. Moikho poita- 
3ai'b, >ito nocab 9Toro cneKTpaabHUH cocthbb papiapin bb 1 h 2 
fiypeTB o^HHaKOBB. Bb caMOMB p ia li ,  ecan óbi ycjiOBie oto iie 
óhjio Bunoaneiio, to HenpeMbHiio poaataa óbiaa óh cyipecTBOBaTh 
nhKOTopaa panna bopiiu  X1; paa itOTopon naoTiiocTb papiapin bb no- 
jiocth 1 óbiaa óh óoabine, hT.mb bb hojiocth 2. ^onycTHMB, hto 9to 
TaitB, h uocTaBHMB nepepB itaananoMB HSÓHpaTeabiio-OTpaHtaio- 
ipyio naacTHHKy, itoTopaa npeuMyiąacmaaHuo nponyeitaeTB papiapiio 
cb pannoio BoaHbi X, h npeHMyipecTBenHO OTpaataeTB ii et. ocTaab- 
Hiia, 3aT'I.MB OTKpoeMB itaanaHB BcabpcTBie óojibinen iijiotho- 
cth papiapin X, bb 1, 'iIsmb bb 2, hsb 1 bb 2 iipoapeTB óoabiiie 
ayiHCTofl 9Heprin, hIjmb bb oópaTiiOMi. HaiipaBaemn. IlaoTHOCTb 
noanon OHeprin bb 2 cpbaaeTcii óoabine tp, ii BcabpcTBie HaóbiTita 
paBaeHia co CTopoiibi oÓBejia 2 mbi mojkcmb, onaTb 3anpbiBB uaa-
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n a m  S t, 3acraBHTb 3totb nopraeHb nepepBHraTbca kb A, coBep- 
maa nbKOTopyio paóoTy a hpothbb BHbuniHXB chjib po TbxB 
noprb, nona paBJieHia cb oóbHXB ctopohb iiopniHH chobh ne BupaB- 
BaroTCH. Ilocab  aToro, ypajiHBb HSÓHpaTeabiiyio uaacTHHKy h ot- 
kphbb KjanaHB S,, BO3BpaipaeMB nopraeHb bb ero nepBOnauaabHoe 
nojiosenie, na hto He noTpeóyeTca HHKaaoS 3arrpaTU BHbuiHefi pa- 
óotu. l ip a  otomb upocrpaHCTBO 2 HanojtiiHTca papiapieio Tb.ia A. 
HaKoaenb, saicpuBB iuianaiiB 6 \, mu mobjih óbi BHOBb BO3Bpa- 
THTb nopraeHb <5 Bi. ero  nepBOHaqa.rn.Hoe iioaoateHie, upnueMB Mbi 
nojiynniH ó u  oóparno r y  ace paóory , Kaityio 3aTpaTH.ni Ha ero ne- 
peMbiperae BBepxB npn Hanaab npopecca. E cjih nocjib stoto eipe 
OTKpbiTb K.iauairi. <S, to bch chctcmh óypeTB B03BpaipeHa bb CBoe 
nepBonaaa.ibHoe cocToaHic. Iipn  stomb Tb.ry B mh bobbphthmb 
CTOJibito ace (jiynHCTon) TenaoTU, ckojibko bb nanajib othhjih y ne­
ro; otb Tb.ia A mu aaini ctbobp.ih nbitoTopoe kojihhcctbo TeiuipTU 
a (npn jiyneHCiiyeKaHia >ipe3B H3ÓHpaTCJibHyio iuiacTHiiKy) h iijn>jiu- 
KOMG IipeBpaTHJlH CC B'b paÓOTy; HHKaitHX’b ppyBHKB H3M'liHeHifi BB 
cncTeM'b He npoHSom.io. Ho no BTopony 3anony TepMopHHaMHitH 
mu hc mohicmb aceil TeiuiOTu, saiiMCTBonanHon otb ltaKoro ó u  to 
hh 6u.no HarpbTaro Tbjia, npeBpaipaTi. bb paóoTy 6ea’b cooTBbT- 
ctbchhoh ltOMiiencapiii. Cab^oBaTeabno name Hcxopnoe ponyipeiiic 
o HepaBencTBb cneKTpajibHuxB paciipepb.ieHifi aneprin bb 1 h 2, 
khkb upoTHBopbnaioipee BTopoMy saitony, hc bo3mo5kho.

BaMbTHMB, >ITO eCJIH ÓU OIlHCaHHUił ĘHKJTb ÓbIJIB B03M0HCCHB, 
to pnb nacTH npopecca óbijih óu neoóopoTHbi: a hmchho cMbme- 
nie pa3Hon,BbTHUXB papiapitt oóbcmobb 1 h 2 nocab OTiipuTia K.ia- 
nana h Tanoe ate CMbmenie papiapiii bb 2 h 3 npn OTKpuTin 
KJianaiia $  bb KOnpb npopecca. Ho 3th HeoóopoTHua hhcth icpy- 
roBoro npopecca mobjih óu tojibko yMeHbiuHTb ero  aKOHOMHnecKiH 
K03<r<i>HpieHTB, t . e. Ty pojiio TenaoTU, KOTopaa upeBpaipaeTca bb 
paóoTy. CjrbpoBaTejiBHO HeoóopoTHocTb parnia hhckojibko He Ha- 
pymaeTB CTporoeTH npHBepeHHaro poKaaaTe.ibCTBa.

TaitHMB oópaaoMB necoMHbHHo mojkho ciHTaTb ycTaHOBJieH- 
hhmb, hto H3MbHeHie cocm aaa  necTpoHiioH papiapin, upoHcxopaipee 
npn ea apiaóaTHOMB cataTin, oduHanoeo cb HaMlraeuieMb cocTaBa 
ea, BusuBaeMUMB cooTBbTCTByioipHMB nonunieHicMB TeMiiepaTypu.

.9. cjiMM^ewiń” B . B u u a .

JlpiJibe B. Bhiib noiiasajiB, hto xapaKTepB HSMbueniH, upona- 
BopHMaro cataTieMB, MoateiB óutb tohiio oiipepbjieiiB Ha ocHOBaHin
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npHHĘHna ^onnaepa . E cjih oÓBeaB, 3aHHiuaeMbiH papiapieio coapa- 
ipaeTca, to ctIihkh oóojiohkh pBHJKyTca n a o cm p n u y  .nyiaMB: npu 
OTpaateHin npoHcxopHTB coKpamenie nepiopa KoaeÓaHia h pan ii h 
bohhb. E cjih naoóopoTi. euKOCTb sepicajihHaro cocypa yBeanaH- 
BaeTCs, to CTiiHKH oÓojiohkii khkb ów yótraioT b otb napaioipHXB 
Ha hhxb bojiiib: npn OTpaaieniH — corjiacHO lipimpHiiy ^ o m u iep a— 
uepiopB KoaeóaiiiH yBeJiHUHBaeTCH h paHHU bojihb eoapacm awnw.

IIpn bbibopIi aaKOHa HSMfeHCHia pb Łtobb B. Bhhb ptjiaeTB 
caŁpyroipia ponyipeHia:

1) Oto ctLhhii oóojiohkh pBHatyTca co ciiopocTbio óesKOHeu- 
HO-liajIOIO CpaBHHTeabHO CO CKOpOCTbIO CB'Ł'J?a.

2) B to paacbaiiHyio papiapiio h bb i-itojib c.iyaab *) moikiio 
a.awtHHTb TpeMH B3aHMHO- liepneHAHKyjiapHblMH CHCTCMPMH CTpOTO- 
n a p a .u a e .u b ii m x b Jiy h efi.

3 ) 1I to jiyuncTaa 3Hepria itantparo OTpIuibnaro pabTa, t . e. 
onpepfeaeiiHofi p.THHbi bojihh, ne mojkctb ncpexopHTb bb ayiHCTyio 
OHepriio ppyrnxB  pb Ijtobb h cjiiiiiiHBaTbca cb iihmh, a hmIjctb 
CBoe OTpbjibiioe, HHpHBHpyaabiioe eymecTBoisanie. MoHOxpojiaTH- 
aecKaa papiapia, itaitB Óh  hii H3M.ina.iia ona CBoero pBliTa iiopb 
BJiiaHieMB cacaTia hjih pacinHpeiiia, Bcerpa—no iiHtmio B . B r n a —  

ocTacTca MOHOxpoMaTH«iecKOio.
IlepBoe H3B 3tiixb TpexB ponyipeiiifi He tojibkÓ BiioJinfc ecrre- 

CTBeHHOj no h Heo6xodiiMo paa toto, utoóh npopeccB ocraBajica 
oóopoTHMMB, utoóh papiapia bo Bce Bpeua H3Mtneiiia, oÓBeua ne 
ypa.THaacb otb cocToania ycToSuHBaro TeiuiOBoro paBHOBfccia t . e. 
COCTOailia 1IOJIHOH HeCTpOHHOCTH.

B iopoe h TpeTbe poiiyipenia t Łcho ciiasanu Jieatpy coóoio: 
opuo H3B 11HXB OÓyCJIOBJIHBaeTB ppyTOe. 1IÓ, Ha MOH B3r.‘IlipB, 1IH 
opho H3B hhxb He noayuHjio po chxb no])B pocTPTOunaro oóoc- 
HOBaHia.

^■fcjio bb tomb, >ito bb paseliaHiiofi papiapin pasjiHuiibie ayuii 
opuoro pBtTa napaiOTB Ha pBHJKyipinca nopnieiib B . Bnna uopB 
Becbiia pasjiHHHbiMH yraaiin , a noTouy—coraaciio iipniipnuy ^ o n -  
n.iepa—npn CBoeiiB OTpaaieiiiH otb stopo nopiima lipeTepirfeBaioTB 
pasaHHHbia H3MfcneHia nepiopa itoaeóaHiH: Jiyun, napaioipie h orrpa- 
żKeHHue nepueHpHKyjiapHO, iipeTepiifcBaioTB nanóoabniee H3MtHeHie

0 Kam, a  npn BUUiic.iCHin cePtoboto paMeiiiii; cm. bbiiiic, CTp. 176.
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P.ib h h  bojihn; 'ilłMTj óo jite  HHKJioiiHo uapaeTB EJIB OTpaJKaeTCB 
KaKOH-HHÓy,u,b ay*iB, tIjmb Meiibinee H3M'bHeHie nepio^a [out no- 
jiyauTTj—npoiioppioHajibHoe KoeaHycy y ra a  napenia hjih OTpaateaia. 
IIo9TOiiy Mirfc KaaceTca oaeBB^HMMB, kto pascrniHuan MonoxpoMa- 
TH’iecnaa pa^iap ia MoaceTB ocTaaaThca MOHOxpoMaTaaecKoio TOJibito 
#0 t 'Łxb aopB, nona oóbcmb ea ocTaeTca CTporo nocToaHHUMt. 
Bcaitoe B3M'IiHeHie oÓBeMa aapyiaaeTB MoaoxpoMaTH'iaocTb pa3- 
ckaiiHofi pa^ iap ia  h apaÓJiaataeTB ee kb cocToaiiiio iiaaSoabniefi 
HecTpofiHOCTH, t . e. Kt pa^ iap ia  aepaaro  T^aa.

Bb 3tomb OTiiomeHia Bcaitoe itoneaiioe H3Mi;aeHie oÓBeiaa 
flOJDKHO ^iiicTBOBaTB aHajioraaao BBepcniro flyaeacnycitaioiparo tI;- 
jia cooTBtTCTBeHHofl TeMiieparrypbi.

Ho, xotb TaaHMB ofipasoMB 2-oe a  3-be uojiojKema B. BHHa 
ne BHflepacHBaioTB kpbthkh, t Ijmb ne Menie iipajOHcerrie bxb kb 
H3yaeaiio necTpoHHoa pa^iap ia  npaBo^aTB kb peayabTaTaMB, ko- 
Topiac oapaB^EiBaioTca oubitomb, a  aparoMB, KaitB HOKa3biBaiOTB 
aoBliaaiia ascJiipoBania, oapaB^BiBaioTea tIimb Toairlie, uIjmb Go­
n ie  coBepiaeacTByioTca Mero^H óojioMerrpa'iecKBXB asM ipeiiia.

noaTOMy, htoGh  Bce-TaKa hmIitb npaBo npaMiHKTB floayipe- 
Hic 2-oe a  htoóm BMacHBTb hctehiihh  cmmchb saitoaa, oricpMTaro 
B. Bhhomb, mm ^ojiiKHbi, itaitB Mali itaateTca, sopMyaapoBaTb no- 
noateaia 2-e a  3-e caipyioipaM B oópa3OMB: a3MiHenie eaeKTpajib- 
Haro cocTaBa HecTpoaaoa papiapia apa ea a^iaóaTHOMB cata- 
Tia apoaexoAHTB thkb, koks 6ydmo 6m Kaatpaa bsb Bxo^aai;axB 
bb cocTaBB ea MOHOxpoMaTa'iecicaxB papiapia H3MiHa.na cbob 
PbT.tb aeaaBacaMO otb BcixB 0CTajibHHXB a  cocToaaa H3B rrpexB 
BsaaMuo-nepiieaABnyaapHbiKB nyuKOBB CTporo iiapannejibnbixB ny- 
aep. llojioatenie 3to iiaayTb ae obcbbaho chmo bo eeGi a  onpaB- 
AWBaeTca jiaaib a posteriori —  oiihtiioio upoBipitoio BbiTenaioipHXB 
B3B aero  cni^cTBia. Ho pa3B mm ero jĘonyeTHMB, to hhmb y;rte 
nerpypito  GypcTB a  KOJiaaecTBenao <i>opMy.iapoBaTb TaitB aa3H- 
BaeMHa „saitoaB CM iipenia“ B. Baaa. IlasBaHHMa aBTopB bbibo- 
Phtb ero bsb iipiiHpaiia ^ o n n n ep a  ap a  noMOipa BMCinaro ana­
nasa. Mm ace lionyiHMB ero aneMeHTapiibiMB iiyTCMB (mojkctb Gmtb 
Menie c rporo , iio 3a-T0 n arna^riie) hsb pa3CM0Tpinia CToa<iaxB 
BOJIHB.

Mm B an ina , oto KaitB ^annCHie, tbicb a  cocthbb aecT poaaoa 
pa^iapia saBacaTB aeicnioaaTenbHO otb ea bjiothoctb a  hbckojibko 
He 3aBECaTB OTB ®0pMH tob oGonouica, BB KOTOpyiO ona 3aitaio- 
aeaa. noaT o ay  H3B pasciiaTpaBaeMOfi hhmb pap iap ia BbipinaMB

4
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MUCJieHHO HiKOTopwii Kyóri,; orpaiiHUHMt ero npeajibHO aepicajib- 
IIHJ^H rpaHHMH, H IipCpnOJIOaCHMB, HTO OHB H3M'fcHH0TB CBO0 OÓbCMB, 
bcc BpeMH ocTaBaacb icyóoMB.

Kaibpyio hsb MOHOxpoMaTHliecKHXB papiapiii, bxophiphxb bb 
cocTaB-b Hamefi Biiojniis necrpoiinoił nepnoH pacianiu, pa3Jio»HMB 
Ha Tpn B3aHMiio-iiepneHflHKyjiHpHbiji cocTaBJiinoipia, napajuiejibHHH 
peÓpaMB Hamero Kyóa; Kaacpaa H3B cocTaBJiHioipHXB óypeTB npep- 
CTaBjiHTb coóoio opuy TpeTb papiapin pam iaro pBfeTa; bb TCienie 
iieóojibinaro upoMeatyTita BpeMenH mh MoateMi pa3CMaTpHBaTb ee 
kbkb iiojiapH3OBaHHyio. A b i  TaitOMB cjiynals Meacpy icaacpoio na- 
poio npoTHBOiioJioa!HHX'b h napa juiejibiiH\B rpaHeS Kyóa oópasyeT- 
en cHCTesia ctoiihhxb bojihb *). E cjih mm ponyeTHMB, hto nopapoicB 
Toro Bbiciriaro rapMOHHiecKaro TOHa, KOTopHH H3paei’B KaacpHfi 
H3'b HamnxB KyóoBB aenpa bo BpeMH yBejumeHia hjih yMeubineiiia 
OÓBCMOBB IIOCJlt»pilHXB He H3MrbHfieTCH, TO HeOÓXOpHMO IipHHHTb 
Tanace, hto hhcjio yajioea h n y w o c m e u  Kaacparo KOJieóaHin ocTaeTCH 
iioctohhhhmb. CatpoBaTCJibiio pHHHa bojihh X Kaatparo MOHOxpo- 
MaTHuecicaro KOJieóaiiin óypeTB H3MiniHTbCH npflMO-nponoppionajib- 
ho pe& py nyfja hjih iipHMO - npoiioppioHaJibHO nySuw oM y nopum  uar, 
eio o6r,&Ma.

OÓOSHaHHMB upe3'b X, pjIHHy BOJIHH HtbOTOpOH MOHOXpOMH- 
THuecbOH papiapin, Bxopaipeii bb cocthbb nepnofi papiapin iijiot- 
hocth 4>ii noaoacHMB, hto papiapia npn 3tomb aamiMaeTB oóbcmb 
cp. K orpa bch HecTpoftHaa papiapia óypeTB pacmnpeHa po oóbcmb 
<i3 h npn 9tomb nojiyuHTB iuioTHOCTb <J>2, to BbinieynoMHHyTaa mo- 
noxpoMaTH'iecKaa papiapia pjihhh bojihh X, saMlmuTca 2) hŁkoto- 
poio ppyroio raicace MOnoxpoMaTH«iecKoio papiapieio pjihhh bojihh 
X2, IipHTOMB THKB, HTO

3

9 to ypaBHCnie noicasbiBaeTb iihmb, icaicB HSMliiiaeTca pjiHHa bojihh 
naacpoH H3B eocTaBHHXB nacTeii necrponnoH  papiapin npH en apia- 
óhthomb cacaTin hjih pacnrapeniH.

BHlIie 3) MH BHpfiJIH, HTO PJIH TOl’O, HTOÓH nJIOTHOCTb BIlOJIHfc 
HeeTpoHHOH papiapin H3B <p, cinuia | a, neoóxopiiMO apiaóaTHoe

') P-iH Kaatjiaro Hirfrra mh Moacesn. b3htb cboh ocofiuft ityfimn. u BufipaTŁ 
peCpo ero toki., mtoObi oho cojiepiicajio ufcioe hhcjio nojiyBoum. iiepnoe.Tiaji.Koii hjihhh.

2) Ho B. B nny—npeBpamaeieH bb nee. 3) Cm. CTp. 178.
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pacinnpeHie, KOTopoe (npn iiaaoS pa3HOcra Meatpy <J>2 h ip,) onpe- 
pfcaaeTca ypaBHeHiearB

6a, (<pi—<p2) 
ł. +  ?<P2 ’

OTCiopa iiojiyuaeMi.

"i _  <|>! +  _  8tp2 +  ( ł i - f r t )
«2 7 +  ła

hjih, BBopa npeatHee oóoaHaaeine (te =  1 — (p.j/<p,),

a. 8 — 7 te 4 3 3 „ 3
=  8 --a; =  1 ”  T  x  ~  32 x  ~  256

Ho HaniB papa., nojiyneniiwH upoeraM b pIuieHicMb, Jinmb Ha 
6e3KOHe>iHo-wa.iyio B eraunny TpeTbaro nopapna orannaeTca otb 
pa3Jio!KeHia no ÓHHOMy HbiOTOiia Bbipaateiiia ( I - t e ) 4/3; iioaTOMy 
Bb Iipep'kjI'Ij MOHCHO UOJIOaCHTb

(27)

CpaBHHBaa y p p . (25) a (27) HaxopHMb

W F  (28)

9 to 3aniaaTejibHoe cooTnonieHie, HafipeHHOe B. Bhhomb, ho- 
i;a3HBaeT'b, hto cneKTpajibHBifi cocTanb HecrpoiiHOH (aepHofi) pa- 
piapin npn H3M'feHeniH ea iijiothocth H3MfenaeTca TaKb, Kaitb óyp- 
to Óbi itaacpaa OTpIuibHaa MOHOxpoMaTHiiecitaa papiapia naM tiiaaa 
cbofo p ra n y  BoraH oGpanmo - nponopupoHa.iwo nopHw uemeepmoU 
cmeneuu W38 n.ioniHocmu eceu padiau,iu . n p n  3T0Mb Óe3pa3.iniino, 
óypeTb-.in yB eranenie iijiothocth npoHCxopHTb BCjrfepcTBie apia- 
óaTnaro cacaria 3cpKajibiiuxb oóojioneitb hjih ncjitpcTBie noBHine- 
Hia TeMiiepaTypH jiyneHcnycKaioipHXb oóojioneitb.

HanoH epb, iip H iitn aa  poKasaHHUH Bbime sanonb  CTĆ<J>ana- 
E o ra p n a n a  (a>opM. 17), HaxopH.nb

(29)
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II])H H3JibRemn TeMnepaTypbi jiyneHcnycKaioipeH oóojiohkh, 
3aK.noaaioipełi bb ceÓb Buojmb iiecTpoiiHyio papiapiio, cueiiTpaJib- 
huh cocthbb 3TO0 papiapin H3mT>hhctch thkb, tchmb Óydmo óvi pjin- 
Ha BOJinw naatpofi OTpIuibHOH MOHOxpoMaTH’iecKofi papiapin H3Mb- 
HHaacb oÓpaTHO-nponoppioHajibHO aÓcojnoTHoii TeMiiepaTypb.

9 to ecTb tbkb HaauBaeMbiH „shkohb CMtipeHifl“ B. B rna. 
Ohb, krkb u  saitOHB CTĆTaiia, othochtch tohbko kb papiapin 
Bnojinfe HecTpofcioH, t . e. kb ayReHCiiyciiaHiio Hpeajibiio-HepHaro 
Tb.ia.

Hpn 4>opMyjiHpoBK'Ii stopo, paBHO krkb h npepupyiparo  IIO- 
jioateHia a  BCTaBHJiB cJioBa „KaKB óypTO ów”, hóo chhthio iie- 
COMlliSHIIblMB, UTO BB UepHOfi papiapin OTpbjIbHbHI M0H0Xp0M3TH- 
uecuia cocTaBiibta uacTH ca ne hm4 iotb Kaacpaa CBoero HiipiiBiipy- 
a.ubitai’0 cyipecTBOBaiiia, ho neupepuBHO oÓMbiiHBaiOTca cbohmh 
3HepriaMH. E can  óh TaKoro HenpepbiBHaro oÓMbHa SHeprin Meatpy 
OTpbjibHbtMH papiapiaMH He upoHcxopHJio, to a hc Bnaty, u4 mb 
óh mh motjih papioHaabHO oóbhchhti. opHOSHauHOCTb <i>yHKpin 
IiHpxro<M>a n pHiiaMiiuecKyio ycm ounusocm b  necTpofiHofi papiapin. 
E cjih óh KOJieóaHia Kaatparo nepiopa coxpaHHJiH cboio HiipnBHpy- 
ajibiiyio 3Hcpriro iieorpaHHueiiHO pojiro, to npii bchkomu pacnpepbae- 
nin 3Heprin Meatpy sthmh itoaeóamaMH jiyuncTaa TeiuiOTa Haxopn- 
jiacb óli bb paBHOBtciH: no OTiiomeHiio kb eneitTpaabHOMy pacupe- 
pluieiiiio paBHOB’hcie nepnofi papiapin (m k b  h bchkoh ppyroii) óki- 
jio óbi a iie ycTOHHHBO. Meatpy t Łmb HaHÓojibinee 3Ha-
uenie anTponin h Haiióoabiiiaa TepMnuecKaa ycTOHUHBOCTB pjia 
uepHofl papiapin necoMHisHHO BbiTenaioTB H3B bc4 xb cyipecTByio- 
uj,hxb Teopifi.

Bb 9tomb oTiioineHiH necTpoHHaa papiapia, 3aKjnoaeHHaa bb 
Henpo3paHiiyio oóojiouity, eyipecTBeniio OTanuaeTca otb papiapin 
cboóopho pacnpoeTpaHHioipeHca bb aenpb. 3pi.Cb onpepbaeHiibiii 
nepiopB KoaeóaHifi HepaspuBiio CBasaHB cb itaatpHMB aaeMeHTOMB 
aiieprin, h noejrfepHHH biiojihIi xapaitTepH3yeTca mienHO nepiopoMB 
Hapapy cb aMiuiHTypoio h a3HMyT0MB nojiapasapia. l ip a  ypajie- 
Hia otb HCTOHHHKa ii npa  npoxoiKpeHiH upe3B pa3JiH'iHbiH cpepw aMn- 
jiHTypa h noJiapH3apia MoryTB H3MbiiHTbca: ocTaeTca uenaMbiiiibiMB 
(itpoMfc nbKOTopbixB pbpitHXB cjiyuaeBB) TOJibKO nepiopB. Ohb to 
H npHHOCHTB HHMB BbCTII H3B CaMUXB OTpaaCIIHbIXB 3B'fl3pilbIXB 
MipoBB, paBaa bb cneKTpoeitonb TOHKia jihiuh. H o bb HecTpon- 
hoh papiapin  uepHaro Tbaa irf.TB ii cjibpa itaKHXB-Jinóo jihiuh, 
H'f.TB H HepaspUBHOH CBH3H Hepiopa CB HIipHBHpyaJlbHUMH aaCTH-
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mb .uynBCTOH snepria . H^KOTopaa po.ua SHepria Kaacparo nepiopa 
HenpepwBHO norjiomaeTca CTlaiKaim cocypa u aaMimaeTca aKBBBa- 
.leuTHbiłri, KO.iHaecTBoMB ay'lcacnycKaeMoft anepria  toto ace nepio- 
pa, HO 3aHMCTB0BHHH0H B3B TeiIJlOBOl’0 SaiiaCH OÓOJIOHKB BJIB B3B 
ariepria ppyraxT> norjiomenHHXB papiapifl. B i .  3tob saM fiat op- 
nax'b ajieaeHTOBB aHepria p p y ra n a , aa  mob B3rxapi., aaKJnoaaeTca 
opua CTopona aaitoHa Kapxro<r><r>a. IIopoÓHO TOMy, itain. TenaoBoe 
paBHOBiicic rasa , xapaKTepa3yeMoe saKOHOMB MaitCBCJuia, uoppep- 
iKBBaeTCfl jihihb daaropapa HenpepniBiioMy othrfcHy CKopocTea Meat- 
py pa3JiauHbiMH MOJieKyjiaaa rasa , Tain. a  3aKoin, Kapxro4>na onpaB- 
pbiBaeTca Jiaiiib BCJi’lipcTBie HcnpepbiBaaro oÓMtiia aucpria  Meiitpy 
KoaeóaHiłiMB pa3Jia>iHi.ixB nepiopoBB. Bb otomb a  3aKJiio>iaeTca Ta 
BHyTpeHHHH CBH3b MeiKpy 3THMB pByMH 3aH0IiaMB, KOTOpyH) H llbl- 
Tajica exeiiaTa>jecKB -topMyuapoBaTb yate 14 jtIitb row y Ha3ap’b.

(OKOH>ianio cjiliftyerb).

IIacxajiBHoe sacLpanie 1901 r . #paHu;y3CBaro 
$H3iraecKaro OónpecTBa ’)

p .  J 3 O T 3.

I. B bi c t a b k a.

IIo iipaMlłpy apeatHHXB .iI th 12 a  1 3  a B r y c T a  4 > a3 a ae cK o e  
OdipecTBO cpfcjiajio BUCTamty m> cbocmb iiO M feipeH ia, H o te l  d e  la  
Societe d’Eueouragement. P obho ro p rb Tony HaaapB OTitpuBaaacb 
BceMipHan BHCTaBita; iioskho óbiao onacaTŁca, uto 110c.ul; 3Toro Ha­
nia MexaHHKB,' yroMJieHHbie ponraMi. iiaiipiiateiiieMB ca.rb, npepa- 
pyTca Bnojnrfi saeJiyateiiHOMy OTpbixy a  hc upepcTaBUTB nauero

*) E jkcfopho, bo Bpesia nacxa.iŁHbix'B Kannityjn. <Iipaimy<iCKoe <J>n3H<tecKoe 
OOipeCTBo ycTpaiiBaen, ocoOoe 3ac'ft;i,anie—Seance de Paąues; oCtiKnoBenno na stomł 
aact^aHiu Bi,iCTan.'iflioT’b irouT.iłmie npn6opn; bt, HtnrfeiiiHeMi. ro^y KpoM-h tofo 6h .tl 
npoun iam  pjipb aeKipii. żlte.iaa oanaKOMiiTŁ cBOiira ujiTaTejen <5% stiiitł nacxa.lL- 
HbiiFb aadspanieari., pcpaKiiin <Pu3uvecKazo O6o3pnniji oCpaTii.iacL i;i. r. P ot3 (Ed. 
Rothe, agrege des Sciences physiąues) ci. npocLOoio onncaTL BBiciaBKy 11 hsjiojkutl 
jeKipii. IlacToiimaa c ia iM  npepcTaB aaen nepecop-jb e t  pyitonncn r. Poi3.

po.ua
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HOBaro; ho, HanpoTHBt Toro, iioompeHHbie mhphhmb TopatecTBOMB 
npe^H;i,yiii,aro ro^a, ohii ii bb ubiirlmiiieMB ro ^y  ycTpoMH HeoóaiK- 
HOBeHiio ó.iceTHinyro BincTaBity.

E cjih Milorda nacxa;ibnwa s a d z a n ia ,  apeflCTaBJiaioTB coóoio 
noBTopeiiie 3acfeflaHifi npe^niecTByiomaro ro sa , ohh — ÓaaroAapa 
BanapioiiHOMy BpeMeHH — Bcer^a hmI iotb to ocoóchiioctb, >jto 
na hhxb CBimiaioTCH upo®eccopa hbb npoBHHnifi. Ha 3aet3,aHiaxB 
HWHhniHHi'0 ro ^a  mh BH,a,is.in npeACTaBHTejieił iiohth BC’fcxb ®paH- 
Hy3CKIIXB *any.UbTeTOB'b; HMH ^CMOHCTpHpOIiajIHCb HOBbie OllblThl 
HJIH IIOHa3HBaJIHCb HOBbie HpHÓOpH. Bee 3TO MHOTO COflfeHCTBOBaJIO 
ycil'fexy BHCTaBKH.

J. PjieKmpunecmeo.

TjiaBHoe mIicto aauHMaan, Koiieyno, 3JieKTpHaecKie npHÓopu, 
KOTopue fibicTpie ;ipyrHXB eosepiiieiicTHyioTCH. n o  iiobm.u iI; ocTa- 
HaB.iHBajiH BiiHiiaHie npHÓopH 9JieKTpH<iecKai'0 narpliBaHia, Bce óo- 
jrJ&e h óo.rfee pacHpocTpanaiomiecH. nojib3yacb MeTajuio-itepaMHae- 
ckhmh coupoTHBaeHiaMH, HapBHabe (Paryillee) ycTponjiB aaeKTpHie- 
CKie riaaabHHKH, y n o ra , liecom ina Sami, rpiuiKH h t . ii., iiOTpefiaaro- 
ipie otb 2 ,a,o 15 amp. HHTepecHO npHM’hHCnie JieTajuio-KepaMnae- 
ckhxb conpoTHB.ieHiS kb ycTpoficTBy peocTaTOBB; aaiiHMaa mIicto 
bb 2 0 x 2 0  cm. h bIjch jianiB 1200 rpaMMOBb, TaKofl peocTaTB no- 
raoipaeTB 25 amp. upn 110 volts; npnóopB bb 10 cm. ajihhh h 1 
cm. mnpHHH ^ocTHraeTB coupoTHBJieHia bb MeraoMB a catA- 3a- 
MlmaeTB npeacnia óojibmia conpoTHBJieHia, KOTopua noayaajiHCb otb 
rpa<MTOBoii jihhIh npoBe^eHHoH Ha aóoiiHTi.

JIocjiIi paóoTB M yaceana aaeKTpHHecKaa neab npioóptJia BaiK- 
Hoe 3HaaeHie. MejiaiiB h nyaciiB  (Meslans et Poulenc) BHCTaBHJiH 
ohciib y^ofinyio neub: ona coctohtb iisb 2 'ihctch, y^odoiioABnat- 
hmxb okojio niapnapa: npHiio^HHMaa Bpewa otb BpeMeHH Bcpxmoio 
'laeTb, kb KOTopofi npHKpinjieHB oahhb H3B aaeKTpoAOBB, Haóaio- 
flaTeJib OTKpbiBaeTB Tiire.iB h moikctb thkhmb oópa3OMb cjiś^ htb 
3a coBcpmaroipi-iMeK bb hcmb upopeccoMB.

npHirlmeHie 3aeKTpH’iecTBa kb xhmhhccko3 upoMbinuicHiiocTH 
óhjio upeflCTaBaeHO hobhmii 3 .u eK T p o aH 3 aT o p aM H  l l c l i p r o c o i i a  (P c y -  
russon) h paenpeA'ŁJiHTejibHHMH flociiaMH, upa iiOMOipn kotophxb 
CB O^HHMB TOKOMB, O^HHMB BOHbTMeTpOMB H OflHHMB aMnepMCT- 
pOMB MOJKHO OAHOBpeMeilHO npOH3BO,ĘHTB HlłCKOJIbKO aiiaJIHSOBB H 
TO’1110 CafiflHTb 3H ItaiK^HMB H3B I1HXB, XOTH ÓH yCHOBlB H ÓbIJIH 
OHCHb pa3HHHHbI.
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H3b >iHCJia qiicTO-npoMbinijieHHHX'b npaóopoBB cjrk,nyeTB ot- 
MliTHTb pacnpe;vfe-’n iri’e.ii.HHH ;iockh, HMliroipia Taisyro BaatHOCTh ajih 
ÓHCTpoTbi MaHHnyjiaĘifi h nocTOHHHO coBepineHCTByioipiHCH. ycirli- 
xn aBTOMOÓHJieii BH^BHHyjiH BoupocB o pacnpexfcJiHTejiaxB, cne- 
niajibHO na3iia’ieHiibixrb flua ajieKTpHaecitOH Tara; TaitoBU pacupe- 
flijjiHTejin TpHBOJia, Caaca a  Tpajie h #p.

^BHraTejiH a  Tpanc<J>opMaTophi Toate oaeHb OucTpo bsmBhhiot- 
ca. OtmBtbmb itoJiaenu,iio MajihixŁ jiaóopaTopHbix'b .ĘBaraTenefi 
Bjioh^ o (Błondeau) a  Gioaao (Cueiiod), flanaMOManianu, TpaHC<i>op- 
MaTopH a  BeiiTHJiaTopbi MjibHHa-BepjiHHa (Iliyne-Berline). Bo bcBxb 
3thxi> iipaóopaxB 3aM'hTnu SHauBTeabiiHa ycoBepmeHCTBOBania; 
ohh 6yxyTb euje coBepniencTBOBaTbca no nrhpB Toro, itaitB cboA- 
CTBa ;KejiT.3a cranyrB  ayume H3BtcTHbi. MscjihflOBaHia na^a na- 
siaruaneHieMB upaBejia Beaea K'b asoópIireHiro hoboh ®opMbt oaeit- 
TpoMarHHTa: abB óoóaiibi noMBui,enH 6iih3b hojhocobb, itaKB h bb 
CTapoii MO,a,ejiH PyMKop<i>a, ho cpefluaa uacTb cep^eanHita Taitate 
oitpyatena chjibiioio óoóhiioio; raitofl 9JieitTpoMarHHTB ,a,aeTB oueni. 
CMbHoe nojie.

OcoóeaHO HHTepecHBi 3JteKTpoMarHHTbi, BHCTaBJieHHBie <&np- 
moio A. Guenee et Cie; sto HacToaipie gjieKTpoflBHraTejia: cpaBHH- 
TejIbHO MUJlbIXB paSMhpOBb npHÓOpb MOHtCTB nOflHHMaTb rpy3'b BB 
G50 kgr. na Bbicory 22 cm.; .uBiicTBie ero oeHOBaHO na upaTHatenia 
ayryHHaro cep^enHaKa, acnhiTbiBaejiaro hjh . b i  MarHBTHOMB hojiB 
CHCTeMH eoJienoHflOBb. 9 th ojieitTpoMarHBTbi ouenb y/,06110 ynoT- 
peÓJiHTb jijih MaHeBpapoBaHia Ha paacToaHia cb npepMBaTeaaMH, 
ceMamopaMH, TOJiitymitoio a  t . ii.

OópaTHMca Teriepb kb ajieitTpauecKOMy ocBBmeHiio. OcoóeiiHO 
HHTepecHbi aaMiiH r m a p a  (Guinard) h CojiHHbaita (Solignac); hxb 
cbBtb bb 40 CBBuefl o6xoahtch 2-5 caHTHiua bb uacB, Tor^a itaitB 
flpyria naMnu toh ate chjim pacxo,a,yioTB njieicrpnuecTBa ho itpaa- 
ueii wBpB na 12 cuhthmobb bb uacB. Meat;iy .nyroBHMH jiaMiiaiaa 
oeoóeniio HHTepecna JiaMiia Tropa (Tlmry) cb aBTOMaTHnccitHMB 
peryaaTopoMb, ^BficTBie itOToparo coBepnieniio npaBHJibHO.

^Jia m apoitaro paciipocrpanenia ajieaTpauecitaro toku hh^ o 
ero yAemeBHTb. BoupocB o6b aacitTpauecitOMB uepeaocB aiiepriu 
HMheTB rpoMa^Hyio BaacuocTb. Bb BH^,axB aitOHOMin ajieicrpanecityio 
onepriio iiocujiaiOTB upa 40000 volts. Ho >papa>opoBue naojiaropH 
OÓpa3yiOTB IIOHfleHCaTOpBI 3HaUBTeJIbHOB eMKOCTH, BB KOTOpUXB 
4>ap®opB nrpaeTB pojib AiaaeKTpHita, a oÓKaaflitaMB cayataTB cb 
OflHofl CTopoHbi Kaóeiib, a cb flpyroii acejiB3HbiH KpiouoitB, uo^flep-
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acHBaiomiii H3oaaTopB h coe^HHeHHHH cb 3eM.neio. H omhmo toto, 
hto BBe^eHie 3thxb eMKOCTea baojib anniH upeACTaBJiaeTB mhobo 
3aTpyflneniu a m  pacupeA'haeHia Tona, aacTO cjiyaaeTca, hto npn 
t4 xb bhcokhxb Hanpaa<eHiaxB, KOTopua TyTi) yiioTpeóJiaiOTca, a>ap- 
<i>opi> iipoÓHBaeTca. Cb pluibio yneHbniHTb cmicoctb chctcmbi 06- 
ipecTBO IlapBHJibe ycTpaHBaeTB B nyrpn H3OJiaTopa BOB^ynmyio aa- 
Mepy (BO3^,yxb hmIictb Menbinyio 3,i3JieKTpH>iecnyio nocToaimyio, 
hIsmb ®ap®opb), BCjrŁ^crBie aero  upoÓHBaHie H3oaaTopa HCBO3MO5K- 
ho ^aate s m  tokobb bhcokhxb aanpasKeHifi.

TyTB mh ^aaeitH otb aBJieiiifi, upeACTaBJiHeMHXB cjiaÓHMH 
HCToaHHKaMH aaeKTpHaecTBa, ho t4 mb He Meirhe H3yMJiHBiriHXB 
Kor^a-TO ®h3hicobb. H Bce - Taun H3yaenie raabBaHHaeeicaro aae- 
MeHTa ^aaeao eiu,e He 3aKonaeHo! Poee CAii.iia.rb BiiauHTeabiibiH 
ycirliKB bb 3T0MB naiipaBaeuin, Hafi^a AenojiapHsaTopb, KOTopuu 
tienpepbiBHO BO3OÓHOBJiHeTCH. B b ero caMOBO3paacAaioiĘeMCH aae- 
MeHTli (pile autoregeneratrice), noxoaceMB na aaeMeiiTB JleitJiaHine, 
bb itaaecTBi AenoJuipoaTopa ynoTpefiaaeTca aMiaanoe coeAHiieHie 
oichch MliAH; AenoaapHsya ęhhkb, o ra  okhcb nepexoA0Tb Bb 3a- 
khcb; ho iioflb BJiiaHieMb KHcaopoAa BO3Ayxa OHa iiohth Toraaeb 
ace BO3BpaxnaeTca bb cocToaiiie okhch. Ę hhkb pacTBopaeTca co- 
Bepnieinio npaBHJibHO h, khkb A0ica3biBai0TB oiihth , CA'bJiaHHUC bb 
Laboratoire central cTelectricite, ccjih Bpeiia otb BpejieiiH saMliinirb 
HHHicoByio naaoHKy (KOTopaa OAHa paexoAyeTca), to ajieMenTb 
Beer^a totobb A^ficTBOBajB.

^iiHCTBHTeJIbHO npaKTHHeCKift THnb aKKyMyHHTOpOBb AO CHXb 
nopb eipe He naHACHB. ^'ApcoHBaab h Boacya BbicTaBMH HOByio 
MOAeab cb eaoHCTbiMH njiacTHHKaMH (plaąues a ianielles).

Hejib3H cita3aTb, htoCm H3MiipHTeiibHbie iipaóopM BOBce iie 
ycoBepniencTBOBajiHCb cb uponuiaro toab; BnpoaeMb H3MiiHeniH 
icacaioTcsi KoncTpynTHBHi>ixb AeraaeH h to iihiiii. bb TexiiHaecicHXB 
npHÓopaxb. Ucho saMbaacTca TenAeupia ynoTpeóJuiTb TepMHaecKie 
npnóopH. UIoBeiib h Apny BHCTaBiuiH icojuieicuiio TepMHaecKHXb 
aMiicpMeTpoBb, bb KOTopi.ixb Toitb iiarpliBaeTb MliAnyio upoBOJiOKy. 
Bb TepMHaecKOMb BoabTMeTpt P nniapa npoBOJioicy, KOTopaa na- 
rpiiBaeTca tokomb, AtaaiOTb hsb ciuiaBa, coupoTHBJieHie KOToparo 
He H3MtnaeTca cb TeMnepaTypoio, a KOMiiencaTopb hsb HHicicejiHCTOH 
CTaan. 9 th BOJiBTMeTpbi h yaTTMeTpu npeBpaineHii PninapoMb bb 
caMOHHniynpe npnóopH.

TKann BHCTaBHUB p tau n : paAB caeTaiiKOBb. IlepBoe aoctohh- 
ctbo caeTHHKa saKjnoaaeTca bb npocTOTb ero ycTpoiicTBa h bb
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OTcyTCTBin tbkhxb aacTen, KOTopnia ów TpedoBaan Toanaro pery- 
rapoBaHia. CaeTUHKH JKaiiH Biiomrh y^OBJieTBopaioTB 9thmb ycno- 
bIhmb; bb cyin,HOCTH 9to yaTTMeTpw-TOTajiH3aTopu (wattmetres to- 
łaliseurs). ^m i nocTosHiiaro TOKa oto gneKTpoAHHaMHuecuiii ABHra- 
TeJIb, BB KOTOpOMB IiaBOflaipia KaTymKH IipOTeKaiOTCfl MaBHHMB 
TOKOMB, a HOflBHffiHblH KaTymKH—OTBliTBJieHHHMB TOKOMB; llJIOCKaa 
®opjia HaBe^cHHOH uaTymitH yiieiibinaeTB pasMhpH iipnóopa, a aa- 
MliHa m'1.;i,h ajnoMHHieMB bb ^eMiiTHpyioipeMB flHCK'Ł yMeubinaeTB 
ero BjfcCB h Tpeiiie. Bb cieTHHKaxB ;i,na nepeM^HHaro Tona anio- 
MHHieBHH flHCKB BpamaeTCH lio^B ,̂'ŁHCTBieMB nona.

JlaóopaTopHbie npnóopbi He MiioroaHcneHHH. KapnaiiTbe aitc- 
iioHHpoBHJiB óoabmoH hhjhkb coiipoTHBJieHiS h HOTeHiiioMeTpB, oó- 
ipin bh3,b KOToparo HanoMHHaeTB apHOMOMeTpB; ohb naxo,a,HncH 
Ha BceiiipHofi BHCTaBKis h oópaipanB BHHMąHie eoBepiueHCTBOMB 
CBoeS KOiiCTpyiipiH. <E>HpMa Cauce et fils BbieTaBH.na rennisoH^anb- 
ubie peocT ara , npn iiomoięh kotopi.ixb mojkho HenpepbiBiio hbmŁ- 
hhti. conpoTHBJieHie n/hiin; a r a  peocTaTbi lieaaM^HHMH a-uii naóo- 
paTopifi.

HoBiłHiniH H3B BCTp'h’iaeMbixB 3A'fecb iipnoopoBB ycTpoeiiB 
Kottohomb h npe^HasHaueHB ^na imMfcpeiiia naiipajKema ManiHT- 
Haro nona; ohb oiiHcaHB bb „Seances de la Societe francaise de
pbysiąue 1900 r. (p. 14b): bbcomb 
rpyaa HSMlipaioTB ancKTpoMariiHT- 
Hyio CHJiy, GB KOTOpOIO HOJie flliH- 
cTByeTB na iioabhjkhhh gnejieiiTB 
TOita. T okb nponycKaeTca upesB 
npoBonoanyio paMity A B C D  ($Hr. 1), 
BB IfOTOpOH CTOpOlIH A  C  H B D  
HMhiOTB <i>opMy flyrB KpyroBB cb 
ĘCHTpOMB BB O, a CTOpOHU A B  II 
CD  —  liaupaBneiibi rio pa^iycaMB 
9thxb KpyroBB; p an a  A B C D ,  npH- 
Kplnineiia kb Konny KopoMHcna m m ' 
ÓJIH3B TOMKH Wl KOHII,bI HpOBOJIOKH

tfinr. 1.

liCOBB CB TOMKOM OnopH BB O; 
aiibi coe^HiiaioTca cb upoBOA-

HHKHMH, HnyiĘHMH BflOJIb KOpOMblCna; CBOÓO^Hbie K0Hll,bI 9THXB IipO- 
BOflHHKOBB OTornyTbi h , ónH3B tom kii O, onyipeiiH bb namcMitH co 
p rryTbio, coe^HneiiHbia cb hctomhhkomb Tona. IIpencTaBHMB eedli, 
kto hhżkhhh paflianbHaa CTopona CD paMKH noMlimeHa iieai^y no- 
mocaiiH aneKTpoMarHHTa, t . e. bb orpaiiHMeHHoe MarHHraoe nonę; 
HanpaateHie 9Toro nona Ha3OBCMB H h nonoiKHMB, kto oho ropn-

O
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soHTajibHO, HMemo HanpaBaeHO nepneHAHKyjiapHO kb imockocth 
paiibi; Torfla na CTopoiiH A C  n B D  ^bncTByioTB aaenTpoMarnHT- 
Hbin c m h , npoxoflani,ia npesB Touny onopni O, n c a ły . ne a,aroiu,ia 
MOMeHTa Bpain,eiiia; Ha cropony  A B ,  ;i,aaenyio otb uoaiocoBB, noae 
^iHCTByeTb co eTOJib łiaaoio cnaoio, KOToporo mojkho npeHeópenb; 
naKOHen'b, na CTopoHy B C  3,'hficTByeTB aacitTponarunTnaa cn.ua, 
HanpaBaeiinaa nepnenynKyaapHO naicb kb noaio, thkb h kb Tony, 
a c a ły . h kb naeny OC- ecan npe3B l HaaoBeMB flanny CD , to 
BCHHTHIIH 3TOH CHJIhl Oy^eTB

f = H U ,

i — tokb, nponymeHHHH upe3B panny. E cjih l BbipaateHo bb 
n,CHTHMeTpaxB, H  n i  bb a6cojHOTHHXB e ^ n u n n ^ B , to cnaa f  óy- 
AeTB 3fl’fccb BHpaateHa bb \a,nnaxB; ecan ate tokb BbipaatenB bb 
aMiiepaxB, to

H li  
J  ~  10 ‘

Bb onncbiBaeMOMB n p n ó o p i cnay  f  Haxo;i;aTB no Bl.cy toto 
rp y sa , noTopbtn inyo  noaoasHTb Ha naruny E , ttoóbi npnBecTn no- 
pOMHcao bb paBHOBbcie; ecan OTy cnay  mh BbipaannB hhchomb n  
rpaMMOBB rpy3a, to f  =■ 98 l n  ahhb, n

rT 9810łi

HaKOHepB catyyeTB  otm^ tetb ab a anenTpocnona. rypny3ecK y, 
noab3yacb juaaeKTpKHOMB, npeBpaTnaB anenTpocnonB bb HacToa- 
uj,in aaeKTpoMCTpB; Kiopn iipncnocoónaB ero  kb nsy ien iio  npoBO- 
flHMOCTH BO3AyXa, BbI3blBaeMOH pa,nioaKTHBHbIMH TliJiaMH. Bb 3THXB 
3aenTpocKonaxB 3oao'ron nan  aaiOMHHieBHn .uncTonenB npnnplłii- 
aeHB kb HenoflBHHCHofl m^ ahou uaacTHHKli, Tin,aTeabHO nsoanpoBaH- 
Hon otb OKpyataromen itaiTitn; ancTOueKB n italiTKa coe^nneubi 
cb oÓKaaflKaMH KOH^encaTopa; Tointin caon paAioaitTHBiiaro Beiuc- 
CTBa noMbipaeTca na hhjkhioio odiaia^Ky n paspaataeTB aaeKTpo- 
ckoiib; Ha ancTOueitB cmotphtb npe3B mhkpockoiib cb AinnpoMeT- 
penHHMB oityaapoMB n caIjahtb 3a CKopocTbio ero pa3paateHia.

2. Padiaiiiin, padio ipa ijnu  u  $ o m o ip a $ ifi .

OnncanHEin aaeitTpocKOiiB conpoBoatAaeTca npeitpacHOio noa- 
aenniero pa^ioaKTHBHHXB Bem,ecTBB, npnroTOBaaeMHXB Tenepb bb 
Societe centrale des produits chimiąues: a3OTHOKHCHHn BHCiiyTB n no-
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aoaia  cynpyroBb Kropa, BacMyTb-noaoHia Bb MeTaaaaaecKOMb eo- 
CToaiiia, xaopacTbie Capia a  pajufi pasanaH oa aKTHBHOCTn, cjiyniHBinie 
^ jih oheitobtj Kiopa, a  aKTHiiia ^ e ó te p a a , oó^a^aiom ia chocoóhoctbio 
HaBo^BTb paflioaKTaBtiocTb, t . e. aa  ó o a te  aa a  MeHfce .ĘOJiroe Bpe- 
mh cooóipaTb óapiio paflioairraBHHa CBoacTBa paflia.

H3yaaa aitTHBHOCTb, cBoacTBemiyio pa3aa'iHUMb BeipecTBaMb, 
9TH nocafe^Hia ne eał.p.OEaao Cu 3aKaroaaTb Bb CTeifaaHHyro oCoaoa- 
Ky; ho ona oaeub ÓHCTpo TeparoTb cboio aKTHBHOCTb, ecaa onpy- 
iKeiiu BJiaacHOio aTMoe-sepoio. Oaeub yfloCeHb ^acitb Cb pa^ieMb 
(cm. CTp. 103).

CaMHH pa3nooópa3Hbin KpyiteoBCKia Tpyóiia ÓHaa BHCTaBaeHbi 
Iliady; bb o^Hofl Tpyóich aaTHitaTO^b noAflepjKHBaaca npa hh3koh 
TeMnepaTypl) (oiib Cbiab CAkaaiib noaHMb a  Haiioanaaca bo;i,oio), 
flpyria TpyÓKa Cbiaa Cb ^ByMa aHO^aMa. JleaapMb a  M aiaeab b h - 
CTaBaaa noaHyro pa,a;iorpa<i>HuecKyro oto upiio a  iioaaeKpiro chhm- 
itoBb, CflfeaaHHbixb AOKTOpoMb ApHy Bb hópital St. Frauęois. Bb Ha- 
CToaipee BpeMa óoabiiiaiiCTBO óojibHapb CHaCateHH pa,a,iorpaa>HiieeKH- 
mh itaÓBHeTaMH; Bb IlapajKlł c a r n a  óoabnioK a3b aax b  HaxoflHTca Bb 
Coabaaiyh HeKaepa no^b yupaBaeHieMb KoHTpeMyaeHa; aTOTb yue- 
huh pacnpocTpaHHJib Ha Becb opraHH3Mb pa^iorpa^anecK ia ciio- 
coób OTbiCKania nocTopoHHaxb Th ab; ero  npaóopb no3BoaaeTb 
CHHTb oÓHKHOBennyro paAiorpaaaro bo bhojihIi onpe,a,'IłJieHHb[Xb ye- 
aoBiaxb a a a  CTepeocKonaaecKyro pa^iorpa®iro Taitb, hto moikho 
H3MhpaTb kocth a a a  napocTH na naxb; hmIih Bb CBoaxb pyitaxb 
noAoCayro pa^iorpaoóio, oueparopb coBepmeHHO asóaBaeHb OTb ae- 
o6xoxhmocth opieiiTapoBaTbca.

B aaaapb ^eMOHCTpapoBaab cboh CTepeocKonauecitia oayaapb 
(oeulaire stereoscopiąue synchrone). <Kayo- 
pecpapyiom ia anpaiib HaCaro^aeTca ape3i>
Aocity A B  C D  (<i>ar. 2) cb flByMa OTBepcTia- 
mh, a  a  b, Kb KOTOpwMb npacTaBaaiOTb 
raasa; nepeflb OTBepcTiaMH Haxo;tHTea 
AHCKb (yAOÓOIIOABHJKHblfl OKOaO OCH, lipo- 
xoxanj,eii ape3b ero  peHTpb O a  o p ę tan y  
Meatfly OTBepcTiaMa a  a  b) cb TpeMa ^HpaMH 
q, r  a  s, pacnoaoateHHbiMB Bb pa3CTOHHia 
120° flpyrb OTb flpyra; btotb ji;aeKb npa- 
bo',h;btch Bb ÓHCTpoe BpaipeHie Heóoab- 
raaMb aiecTaaoaiocHiJMb flB a ra T e a e M b ;
OABHb raaab  aaóaioAaTeaa OTicpuBaerca npa aeTiiHXb Toaaxb, flpy-

<{>ur. 2. g
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ro ii — u p a  HeaerauxB. l ip a  iiomoihh Taitoro apaóopa CTcpeociio- 
naaecKH na^eiiB npe^MeTB, noMlimeiinua Meatfly a>jiyopeea,apyio- 
H(0MB 9KpaH0MŁ II flByMH ItpyKCOBCIiHMH JiaMBOUKaMB, HHTaeMHMH 
Tpanc<i>opMaTopOMi>, BTOpaanaa oÓMOTita KOToparo pa3^,BoeHa-, o^na 
H3'B TpyóoKB cb^ tbtb  ilpn ae'rnuxB 3aMui<aniaxB, .ir.pyraa— upa 
He'ieTiiwxB.

BiiauaTeabaoe pasaaTie pa,a,iorpa<i>iB BbiaBaan ycoBepineHCTBO- 
Bania bb KoiiCTpyKniii BH^yKTopoBB; Tcnepb óojibmie aH^yuTopu 
ycrpaiiBaioTb TaitB, bto6h  bxb moikiio óujio npaMo coeflunsTb cb 
ropoĄCKoro ci.Tbio. HaaSoJiŁaiaa acKpa aoayaacTCH upa ynoTpeó- 
aea ia  BueKTpojiHTHaro 11pepuBaTe.ua BeaeabTa. B upoueiib stotb 
3aM'b’iaTeJibHUH apaóopB ne ocTaaoBBJiB BsoSpiTaTeJiea h mbi bh- 
fliiMB lpkuua pa/yi. hobuxb MexaaaaecKaxB upepuBaTejiea.

JleKapMB a  Mmnejib ycTpoajiB oaeab apocToa apepuBaTejib, 
ocHOBaiiiiMii na npBTHSKeaia atealisa cojienoa^oMB. IIpBÓopB eo- 
ctobtb H3B cTepasaa T  (<i>ar. 3), tfpeflHHH aacTb KOToparo cflfc- 
jiana hsb iKejrh.aa, a koiiii,u  B3B JiaTyaa; ohb cboóo^ ho ABaraeT- 
CH BB npOBOJIOBHOH ClIHpajlH (S; BepXHlM KOIieil/b CTepJKIIH upa 

aoMoipa iipoBOiioaita t coeflanaeTca 
co pTyTBio m e t a a ji a  a e c u a r  o CTa- 
Kaiia R , a HaiKiiia ero  Koaen,B — upe3B 
a  p o b o X o a k y  p— cb MeTajuiaaecKHMB 
CTaKaaoMB C, nanoJineiniuMB ;i.o noao- 
Baiiu pTyTbio m, iiOBepxb uoTopoa na- 
jia ra  H3oaapyioin,aa jeh^ koctb l. B ara- 
pea K  coe^aHeHa co CTaicaiiOMB C a  
CB OflHBMB K0HU.0MB cojieHoa^a 8, Apy- 
ro a  KOHeu,B uoTopoa eoe^aaeaB  co CTa- 
itaaoMB R . UaKB citopo CTepaieab R  
oaycTBTca a  b/Ibib 3aMKHeTca, cojie- 
hoh^ b S, BTaraBaa eep^eaHHKB, iioahb- 
mctb ero, BCJi'l5 ,̂CTBie aero plaib pa- 
30MKHeTca; aoAHHMaiomiaca CTepateHb

y^apaeTB bb aeaoABaauiua bbiitb V  a, otthjikhbhhcb otb Hero, 
oaycKacTca bhb3b , saMuitaeTB p tiib  a  t . ;i . ^BaateHia CTcpama, 
peryjiapyiOTca aep&MiuĘeHiaMa craitaHOBB C  a  BBHTa V. Bojibinoe 
npeaMymecTBO 3Toro npepuBaTCJia-TOJiicyiaKa saitaioaaeTca bb ero 
itpaaHe npoCTOMB ycTpoacTBrh; pery jiapya  ^Baatenia mejiiaia, aojiy- 
aaeMB bjib ph^icia apepbiBaHia—otb A®yxB 3,0 AecaTB bb eeKyH^y, 
bjib CTOJib ate aacTua, naitB bb spoacaipeMB iipepuBaTenh ^ en p e

lźL_i —
■li "TL r 7
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3;’ApcoHBajia. BcIimb h3b4 ctiih aaeKTpoMarHHTHHe KainepTonu-npe- 
pwBaTe.iH; Taitofi npnóopB, ycTpoeiiHbifi B lado ^aeTB 2500 npepw- 
Bitllifi BB MHIiyTy H MOHteTB yilOTpeÓJIHTLCH IipH ajieKTpO^BHacy- 
HJHXB CHJiaXT> OTB 6 flO 220 volt.

'IacTO pacnoaaraiOTB tojibko nepeMiiiHUMB tokomb; ^aa  Ta- 
Koro Tona BnaaapB ycTponaB pTyTiimii iipepHBaTeab, npHMiiHHMbifi 
khkb iH> HHflyKTOpy PyMitopma, TaitB n kb sapaateniio aKityMyaa- 
TOpOBB nepeMillHHMH TOKamil; OHB COCTOHTB H3B HtCJlfi3HOfi naac- 
thhkh A B  (mnr. 4), yitpiiiaeiiHofi cb o^Horo i;oHu,a h CHadatenHofi 
npoBOJiouKoro Ha flpyroMB; nepe-
AlT>HHblfi TOKB H ,̂eTB OTB A  BB B  
ipe3B HaacTHHKy A B , nanienity co 
piyTbio C, BB IiOTOpyiO bxoahtb 
9Ta npoBoaomta; itor^a naacTHH- 
ita npHnojĘHHMaeTca h npoBOJiOHKa 
BHXO/T,HTB H3B pTyTH, TOKB lipC- 
puBaeTca; bb OTBiTBaeniH noM’h- 
in,ena itaTymKa, oi;pyataioin,aa ate- 
a'Ii3iiyio naacTHHity; cBodoAHbift ko- 
Heu,B IIJiaCTHHItH IIOMilipeHB Meat^y
noaiocaMH nocTOHHHaro ManiHTa N S. Hajrliiiaa ganiły naacTHHKH, xo- 
ÓHBaiOTca toto uToóbi ea nepio^B KoaedaHifi cpaBuaaca cb uepioflOMB

■ TOIta; 3HTllMB OCOÓbIMB BCIIOMOraTeJlbHblAIB lipHÓOpOMB <J>a3y OTB'I’»T- 
Baeimaro Tona imrlniaiOTB thkb, htoóbi iiepcpbiBania nponcxoxHJiH 
hjih itor^a raauiibiii tokb ncnesacTB, nan itor^a oiib AOCTHraeTB nan- 
óoabinefi Be.iiH’iHHH, CMOTpa iiOTOMy xothtb-jiii mbi sapajKaTb aitity- 
MyaaTOpbl HJIH 3aCTaBHTb ,H'kfiCTBOBaTb HHflyKTOpB.

Beli a r a  upepbiBaTejiH npHMliiiHMbi itaitb kb pa^iorpaoin , TaitB 
h kb óesupoBoaoHHOMy Teaerpa®y. Ilocaifln ifi ne lipe^cTaBnaeTB 
yate hoboctb. Bh^ ohsmIinenia ero oneni, iiesHaaHTcabubi. JleKapMB 
h Mnineab BiacTaBnan npndopB, itOTopufi cb ycniixoMB ^ 4 mctbo- 
BaaB na MoHÓJiani; npieMHHitaMH cayatnan ycTpoeimbie cbmhmb 
Bpanan TpydomtH cb 3oaoTbiMH oiinaKaMH.

3. OnmuKa.

IIpocKpioinibie upadopni Bce d o a ie  paciipoeTpaHaioTca: Tenepb 
ne ÓHBaeTB aeKnjn Ce:iB cb'Ltobhxb npoeitujfi hjih itnueMaTorpa- 
®a. P a ln ie  h Maccio ycTpoHJin npndopB, itoTopiafi MoateTB cay- 
aiHTb ąjih npoaoateHia itaitB HeiiOABHatHUXB, TaKB h „5khblixb’’ ®o- 
T0rpa$iu. Oóbckthbb ,a,aeTb noae bb 3 w. na pa3CToaniH 7 m.
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^ p y ro a  KaneMaTorpanB BbicTaBjieaB T omohomb; om. phóothctb 
6e3B Bcaicaro inyMa a  ero apocKpia hc eoapoBOiKAaioTca ctojib hc- 
iipiaTHHMH paa raasB MeppaHiaMH CBlrra. T omohb xoT'baB noaa- 
3aTb iiayunoe a  TexHaiiecnoe 3na'ieaie KaaeMaTorpa<i>a: aa. ero pe- 
MOHCTpaa,iaxB mh apacyTCTBOBaaa a p a  BcbxB Manany.iian,iHXB ot- 
jiebkh MeTajuia a  ap a  pa3Jia>iHHXB xapypra<iecKHXB oaepan,iaxB; 
aocjiŁflaee apHMbaeaie HMbeTB óojibiaoe 3Ha nenie bb MeflHHHHCKOMB 
apeaoflaBaiiia: mojkho saaeaaTJit.Tb na apospanaoa jichtI; a  saTbMB 
BoćapoasBOflBTb nepeflB raanawa cJiyniaTOJicft oacpapia, icoTopna 
pbaajiaci. snaMeHBTbiMB cnepiajiacTaMa; hhmb óhuia noitaaaHa one- 
papia soóa, aeaoJiaeBHan aoktopomb ^yaenoMB a  ero aceacTenrraME.

Bb saiijnonenie P ap a rc  a p a  aoMOipa xpoMoeitona ACMOHCTpa- 
poBaab uBliTima <i>OTorpa®ia. MsbJ.ctbo, hto criocoÓB K pocca a  
JIjoko pro Popona (Cii. Cross et Ducos <ln Hauron) coctohtb bb tomb, 
nToóbi cb oflaoro a  Toro >i;e apejĘMera chhtb Tpa ®OTorpa®ia apesB 
CBiTO®ajibTpbr Tpexb pa3HHX'b a,B'hTOB'b (apesB apacHoe, seaeaoe 
a  cnaee cTeitaa)-, itajK^bia chhmokb ^aeTca T baa jiyuaMH, uoTopwe 
apoayeitaioTCH eooTBbTCTByioajHMB <i>aabTpOMb; saTb.MB aparoTOB- 
jihiotb fliaiiosHTaBbi, HaicpuBaiOTi, hxb eooTB'hTCTBy]oia,HMH n>ajibTpa- 
mb a  BCTaB.iaiOTb bb <i>oaapb cb TpeMH oÓBeKTHBaMH, KOTopne npoeit- 
TapyioTB bc'1s rrp a  <i>oTorpa®ia Ha o^no m-Ijcto 3itpana; ao jiynacrea 
H3o6paateaie; OKpaiaenHoe bb Tb jkc nBb/ra, kukb a  ape^MCTb.

Bb spoMOCKoais odbiKnoBCHno yaoTpeÓJiaiOTB ^pyMMOHflOBB 
cbŁt b . ABTOMaTHuecKie peryjiHTopbi ajieitTpaneeitaro CBbTa 3,0 cbxb 
aopB octhbjihiotb MHororo ateaaTb: oueab nacTO y ra a  cjiaaaioTca, 
a  Tor,n;a apaxo^BTca apephiBaTb apoeKTapoBaaie. Teaepi. ycajiin 
KOHCTpyKTopoBB iiaapaBJieHH ko BbipaóoTKl; ypoÓHaro pyanaro  pe- 
ryjiaTopa. Bb CopóoHHb yaoTpeSaaeTca ^yroB aa aaMna Mojnrrena 
oaeHb ap o c raa  ao  ycTpoacTBy, peryjiapyeM aa pyicaMii ao bc'Łmb 
HaapaBJieaiHMB: ao BepTBKajibBOMy npeMaJibepnoio, bóokb—bhhtomb, 
no aaKJiOHHOMy aaapaBJieHiio— bhjikoio; HnacHia yrojib mojkho 110- 
BopanaBaTb (bb oapanb) okojio ero och, aojioatenic Bepxnaro yr.ua 
peryjiapyeT ca noMOipbio BaiiTHiia. IIoejrb^Haa Mo^ejib P a ^ a re  a  
Maceio oueiib ycoBcpaiencTBOBana: hhjkiuh yroab ropa3OHTajieHB, 
a Bepxaia BepTaitajieHB; ltpaTepB iipcpcTaBJiaeTca bb napb  obćhb 
apKoa CBbTaaj,ea toukh, KOTopaa y^epacaBaeTca aeaOABaatHOio ap a  
aoMoum chctcmm bhjiokb h bhhtobb.

Mh  3aM’bTHJia eai,e ^pyry io  cacTeMy oeBbipeiiia npoeKii,ioH- 
hbkb  <i>OHapea, paioipyio ÓJiecTaipie pesyjibTaTM—sto ap a  aoMOipa 
pacTBopeHHaro apeTajiena. PasooC pasnua apeTiuienB oneab HeyAO-
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óenT>; HecnacTHbie cjiynan,' coiipoBoatnaBinie ynoTpeóacHie c»aTaro 
au,eTH.ieHa, sacTaBHan coBepnienHO otb nero  OTKasaTbca; paÓOTi.i 
BepTeJio h Bbe.ia błihchhjih, uto CHJia BapbiBa ancTuaciia CTaHO- 
BHTca SHauHTejibHOio, Korna ero ^aBaeHie nocTHraeiB 2 atm.; Haupo- 
thbb Toro, pacTBopi. aperajieH a bb apeTOirh, ec.ra tojibko ohb iia- 
xohhtch noflb cjiaÓHMB naBJteHieMB, bhojihIj 6e3onaceiiB. Oóine- 
ctbo pacTBopeiiHaro aneTH.ieHa neMOHCTpHpoBaao npoenu,iH oóhkho- 
bbhhhxb h hbT.thbikb ®OTOrpa<i>iH; pacTBopB iiaxoHHJiCH iiohb naBJie- 
nieMB 10 atm.; cjKHranie npoH3BOHHJiocB bb oÓHKHOBeiiHOH aauirh 
hjih bb ro p lu n ti cb uyjiKOMB „CapiycB” (bb popi; ayapoBCitaro); 
3TOTB ‘iyjIOKB MOJKHO yilOTpeClJIHTB CB OfSblKIlOBeHHblMB CBiłTHJIbHUMB 
ra3OMB, no cb aueTHaeiioiiB (ho^ b flaBieHieMB bb 1 m. bohh) ohb 
TaitB pacKa.iaeTca, >rro BejiHKoaŁiiHO cbJjthtb . /I,.ih apeTUJieiia 
npHroTOBJiHioTB cnepiajiBHHe Hyjiitu, itoTopwe OTJiHaaioTca ocoóen- 
hoio npounocTBio; ohh t Łmb hojibiiic cjiyjitaTB, h1>mb nnipe apera- 
aeHB; bb BHpy otopo Meatny pe3epByapoMB ra sa  h itanaJiaMH, no 
KOTOpHMB OHB lipOBO^HTCH, IIOM’hHJ,aiOTB OCO()bie 0’IHCTHTCJIH. 3T0TB 
ciiocoób ocBliipenia hmIictb óojibmoe snaueHie thmb, rn'Ł hŁtb hh 
;-ueKTpH>iecTBa, hii CBbTHjiBiiaro rasa.

MsroTOBJieaie <i>OTorpa$HaecKHXB oSbckthbobb TpeóyeTB Tipa- 
TeahHaro onpenluicnia hoctohhhhxb hxb HOBepxHOCTeiL 3Ta sa­
gana Shjih pasphniCHa AÓóe h Koptno; hjih toh ate hIjjih ^oiiatae, 
nOMOIĘHHKB H^peKTOpa <I>H.3HlieCK0H .IHOOpaTOpiH BB CopÓOHH'fc, 
H3o6pfejIB 0'ieiIB IipOCTOH lipHÓOpB; 3TO HaCTOHUUH <POKOMeTpB, 
paCHO.IOJKeHHblH BCpTHHajILHO; IipHÓOpb COCTOHTB r.iaBHblMB OÓpa- 
30MB H3B MHIfpOCKOIia, a IIOCJltHIlifl MH IipHBBIKJIH yilOTpCÓJIHTB 
BepTHKaai.no; CB 3THMB IipHÓOpOMB MOJKHO paÓOTaTb BB KHJKHOMB 
yrjiy, ne iiyjKnaacB bb hjihiihomb ctojiIj hjih pascTanoBitH ero ua- 
CT6H. IIpeHCTaBHMB CCÓli, HTO KaitOH-IIllÓyHb IipeHMeTB, Hanp. KpeCTB 
HHTeli, iiOM'bmacTca bb <i>0Kycb coÓHpaioiparo CTeitJia L  (<i>ht. 5); 
.iy<iH, nnym ie otb npeHMeTa a, csann 3Toro CTeitJia ÓynyTB napa.i- 
aejibiiH ero och; e c ra  mbi upnaeMB 3th aynn Ha luiocitoe sepitaao 
M  h HepneMB hhshhb, to bb <i>oitycnoH iijiockocth CTeitaa iioay- 
hhmb HiflcTBHTeaBHoe H3o6paa<enie (P) npeHMeTa. npeatne Bcero 
napo yHOCTOBhpiiTBca iiomŁihchb-jih bb TOitycf; npenneTB (a); sto 
mojkho CH'hJiaTB npn noMOipn MHKpocitona T , Haxoxaiparoca na^B 
npeHMCTOMB (oCBtmaeMOMB npH3M0I0 CB HOHHBIMB OTpaJKeHieMB). 
ilHKpOCKOHB yKpImaeilB Ha pa3H'l5JieiIHOH BepTHKa.ILHOii KOaOHKli 
A B ]  bhojib 9toh ate kohohkh MoryTB nepeMlnuaTbca CTeitao L , 
npenneTB a h sepitaao 211; nocalinHce—iipii iiomoiij,h ycTanoBouHbixB

BepTHKaai.no
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bhhtobb — opieHTHpyeTCH Taici., btoÓbt imoópaatenie [3 c o B n a ^ a a o  
cb npefliueTOMB n.in óhjio oaeiib ó.ih3ko otb Hero (nocatfliiee y^o6- 

Htbhb iiojiojkhmb, kto upeAMCTB noMiimeHB bb <T>oKyeh cTeit- 
m  I h kto Jiynn n^yTB napajuiejibnuMB 
riyBKOMB; Teneph SaMiłHHMB 3epna.no M 
H3caŚAyeMOio neneBHpeio: OTpaataacb 
otb ea nepe^Hefl ctopohbi C (a>ar. 6),. 
.nyiiH KaKB óbi bhxo^atb H3b es ooicyca 
P ; imoopaiKcnie npe^M era nojiyuaeTca 
BB MOCKOCTH P2, COIipHJKeHHOfi CB UJIOC- 
KOCTblO Px (BB KOTOpOH IiaSO^HTCH <I>0- 
itycB F  OTpaataiomefi noBepxHOCTn C) 
no OTHomeHiio kb CTeitay Z; nocTaBUMB 
JlHKpOCKOnB THKB, HTOÓbl BHSHpOBaTb 
BJlOCKOCTb P2 (aCHO BH^tTb H30ÓpaJKe- 
Hie (3) h 3aKphiiHMB ero. SarliMB nocbi- 
naBB (‘acrita uoBepxHOCTb C krkhmb- 
HHÓy^b MeJIKHMB IIOpOIIIKOMB (iiaiip. C’k- 
jieHH MKonoflia), CTaHeMB onycKąTb 
luioipa^Ky, na KOTopofi JieaoiTB hscjiI;- 
^ y en aa  noBepxnocTb, ;i,o t I>xb nopB, no­

na ne yBH^miB bb MHKpocKonIł uacTHueKB BToro liopoinita: TOPfla 
Bepnmna noBepxHOCTH C Haxo^HTCii bb iluockocth P , , h pascToimie, 

na KOTopoe mh npn iiaineMB onbiTli onyc- 
thjih iuioipa^ny, paBHO <i>onycHOMy pa3- 
CToaniio noBepxHOCTn C hjih noaoBHirh ea 
pa^iyca. 9 to pascToam e oiipefliiJiHeTCfl 
npnóopoMB Henoepe^cTBeHuo h otchhtbi- 
BaeTCff (cb tohhoctbk) flo 1/2 mm.) no jrfe- 
.leHiffMB kojiohkh AB  (<r>nr. 5). O npe^ iaaa  
TaKHMB 0Ópa30MB pafliyCH KpiIBH3IIbI CTCK- 
.ua, Herpy^HO BbniHCJiHTB B et ero aaeMen- 
tbi (<i>onycnoe pascToairie, pascTOimia y3.no- 
BbIXB TOTOKB H T. fl.1.

KaKB BB <I)H3H<ieCK0H, THKB II BB IipHC- 
TaajiHaeciiott oiithkŁ aacTO HyateHB moho- 
xpoMaTH'iecKift cbIjtb; cb otoki pfe.nbio

noab3yiOTca pTyraoio aajinoio (cm. OGozp. t . 1, CTp. 144), koto- 
paa AaeTB cneKTpB, cocToaipin hsb neMHornxB .uniiin, Bno.TO'ft H3y- 
neHHHXB n onpeA'feaeHHbiXB. ITepo n <3>a6pn y erp o n an  pTyTiiyio
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aau n y  1131 CTeKJiaHHaro cocyfla, bb KOTopuS BnaaHa OTKpuTaa 
cnepxy cTCKJiaiiHaa Tpyóita; cocyflB u Tpyóita iianojineiihi pTyTbio 
AO KpaeBTŁ nocjfkflHefl; ajieitTpoflw, BnaanHŁie—ofluiiB bb TpyÓKy, flpy- 
roft bb cocyflB, coeflHiiaioTca cb hctohhhkomb 9JieKTpHuccnaro TOita; 
BOJiBTOBa flyra, o raó aa  itpaa Tpyóitu, oÓpa3yerrca  Meatfly pTyTbio co­
cyfla h pTyTbio TpyÓKH. Bek 3th najniH oónaflaioTB tIsmb iieflOCTaT- 
KOMB, UTO CTeKJIO BB HHXB HHaBHTCH, K8KB CliOpO TOItB JipeBOCXO- 
AHTB aecaTOKB HMiiepoBB. Illaóo  ycoBepiiieHCTBOBanB aa im y  llepo  
h tpaópii, CflkaaBB Kpaa BHyTpeHHefl TpyÓKH (itOTopbie oflim ciuib- 
ho HarpkBaiOTca) TyronnaBKHMH. HaitonepB ,2Ijoa>ypB, upenapaTopB 
Ilopiianbuofi hikojih, flkaaeTB 9rry  TpyÓKy H3B CBoero JiHToro KBap- 
u,a; Taitaa TpyÓKa JierKO uepeHOCHTb tokb bt> flecaToitB aimepoBB.

CBkTopaackBaiomie npHÓopw, iipeflHa3HaueiiHiae fl.ua Hsyuenia 
CHCKTpOBB, Óbl.UH 0’ieHb MHOrOUHCJieHIIbl Ha BHCTaBKk; I10UTH BCk 
orni bhiiijih H3rb wacTepcKofi HejuieHa. Booóipe roBopa, flBa cncit- 
TpocKona, cflkJiaiiHUXB xoTa óbi bb OflHofi MacTepcKofi h H3B oahhxb 
jiaTepiaaoBB, He flaioTri> corjiacHhix'b iiOKasaHifi; Bouefl, neBonefl npw- 
X0flHTCH IipHÓkraTb ItB HOCpeflCTBy KpHBHXB II TaÓJIHH,B, COCTHB- 
jieiiiibixB fljia KajKflaro npnóopa h othochhi,hxb otcucth kb ofliiofl 
OÓmefi Mkpk, HiieHHO KB fljlHIlk BOJIHH KajKflOfi JIHHiH. TpaMOHB 
HaiiienB cnocoÓB flknaTb biioahIj ToatflecTBeHHHMH eriCKTpbi, iiaó.uio- 
flacMbie bb pa3flHUHbie cneitTpocitoiibi, thkb uto Bcaitia rpaflynpo- 
Bania h BHuncjienia CTanoBaTca conepnieiiHO h3jihhihhiih. Cb dtoio 
u,k.ubio iipnóopB ycTpaHBaeTca thiib, hto itaatymiaca pascToania 
Meatfly flk.ueniaMH iintaubi h cEkTopancknanie Moatiio H3MkHHTb. 
KoajiHMaTopB, iipoeitTapyromifl H3oópaatenie MHKpoMeTpa* chhó- 
ateiiB oÓBeKTHBOMB, itoTopnfl coctohtb H3B flByxB nepeMkipaio- 
m nxca ofliia OTiiocHTe.ubHO flpyrofl uacTefl; thkhmb 0Ópa30MB Meat­
fly KpagriHMH jiHHiaMH ciieitTpa woatHO yaoatHTb npoH3BOJibiioe uhc- 
jio flk.ienin flaHiiofl liiitajiu; CBkTopa3ekBanie H3MkHaeTca jier- 
ItHMB BpaipeHieJlB IipH3MB OKO.UO HXB IIOJIOateiliA flJIH IiaHMeHbllia- 
ro  OTK.ionenia; upn 3tomb cneitTpB hjih yfljiHHaeTca, hjih yitopaun- 
BaeTca, h jihhIh ciieitTpa nepeflBHraiOTCH OTHOCHTejibHO neHBMkri- 
hoh iiiKajibi.

4. MexauuKa u  widpocmamuKa.

Bflkcb nepBoe MkCTO saiiHMajin BkcH. J[eMHniejib BHCTaBHJiB 
óojibinie BkcM, ocoóeHHOcTB kotopwxb saitJiiouaeTca bb MexaHH3- 
Mk, cjiyatameMB fljia apperapoBKa itopoMHcaa h fljia fleMii<i>HpoBa- 
Hia KauaHifl uameKB.

6
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H a BCełłipHOH BblCTaBIfh OCOÓeHHO Bb HHOCTpaHHbIXb OTfliJiaXB 
MOJKHO 6bIJIO BHAilTb MHOJKCCTBO TO’JHbIXb B'fcCOBb; HO MeXaHH3MH 
HXb flOBOJIbHO CJIOIICHH; THKb JM  B3B'fellIHBailia B'b SaKpHTOMb IIIKan- 
HHICll OĆHKHOBeHHO yilOTpeÓJIHIOTb CTOJIbKO BHJIOKb, KOTOpHMH 
ynpaB.lJIIOT-b H3B11Ł, CKOffibKO HMfcCTCH pa3HOB'IlCOKb. KOJIJIO (Collot) 
llOCTpOHJlb Tanie BIjCH H MexaHH3Ml> Bb HHXb CpaBlIIlTeJIbHO npOCTb; 
lyfcua HX'b ne 0’ieiib Bbicoica. Eojibiiiia paBHOBliCKH, HaiHHaa eb 
rpaMMa, noMtmaiOTca Ha ocodoMb ctojiihcŁ, naw^aa Bb CBOeMb 
TH’fe3fl'b; nojrliHuaTbiMb CTcpsuHCMb, ynpaBJiaeMUMi. H3bh1>, oth rpy - 
3bi mojkho KaacTb n a  aaimcy hjih nepeM'hiu,aTb nasado; .upyrofi CTep- 
acenb cjiyjKHTb xjih Tpexb rpy3OBb b i  5 dgr., 2 dgr. h 1 dgr.; Ha- 
KOHeiyb cipę pefirepb  b i  ^eu,HrpaMMb caacaeTca BepxÓMb Ha ajno- 
MHHieByio jiHiiefiicy, npHKptmieHHyio pa^oMb cb KopoMuejiOMb ii 
pa3,H’hJieHHyH) Ha cto paBHHXb nacTefi; ^.ecarb ^fejieHifi cootbIit- 
CTByiOTb peHTurpaMMy, o;iho ,̂’IuieHie — MHJiJinrpaMMy; pcfiTcpb 
CHaÓJKeilb OCOÓHMb HOHiyCOMb, KOTOpHH IIO3BO.liaeTb OĘiłHHBaTh 
UHTbia h ji;a®e .necaTHa aojih MHJiJiHrpaMMa. Kojijio BHcraBHJib eipe 
pa3HOB'hCKH H3b Ótliofi ÓpOH3H; OH'}’,, UOBH^HMOMy, COBepiIlCHHO HC- 
OKHCJiaeMU h He h3m4 hhiotch ^aace Tor^a, Kor^a ocTaiOTca OTKpn- 
THMH Bb XHMHlieCKOfi JiaÓOpaTOpiH; IIOflOÓHblH pa3HOB’IlCKH OCTa- 
Bajiacb Ha OTKpbiTOMb BO3jiyxis Bb TeneHie Bcefi BHCTaBKH 1900 r. 
H HHCKOHbKO He H3Mi>HHJIHCh.

CTeKJIHHHHXb lipHÓOpOBb 6h .U0 OUeHb Ma.HO Ha BblCTaBKli. Yica- 
ateMb na CTaitaHH ahh aKKyMyjiaTopoBb ceiib-roócHOBCKofi oaópH- 
KH II Ha H30JIHT0pb, Ha3bIBaeMHH OnajIHHOMb, H3b KOTOparO ^'liJiaiOTb 
Tenepb paciipe^ijiHTe.HbiiHH aocich h icojniauKH hjih Tejierpa<i>Hbixb 
jiHHifi.

BepaeMOHTb h JKyapb yace C03HaJin ulicicojibKO thhobb pryT- 
Hbixb HaeoeoBb, ho ne 6hhh hmh Biiojinlł ^ obojibhh, TaKb icaKb Bb 
HHXb óhjih Kpaubi; nocafe^Hie JKe BcernauponycicaioTb BO3,nyxb, a chjio, 
KOTOpbIMb HXb CMa3HBaiOTb, BH,U,liJIHIOTb l'a3H, MlHliaiOipie flOCTHraTb 
3Ha'JHTeabnaro pasplłacema. ynoMHHyTHMb MexanHitaMb ynajioci. 
ycTpoHTb oaeiib npocTofi nacocb 6e3b KpauoBb, Óesb KayayicoBbixb 
TpyÓOItb H Óe3b CFHÓOBb, Bb KOTOpHXb THItb JiefKO COÓHpaiOTCH 
uy3upbKH ra3OBb; ototb Hacocb oiieiib riponcHb h Jierito hhcthtch, 
oHb TpeóyeTb otb 5 ho 6 KaaorpaMMOBb pTyTH h H'kficTByeTb óe3- 
ocTanoBOUHO, ccjih coe^HHenb cb BOflaHHMb nacocoMb

*) noHpoÓHoe onucaHie Hacoca mojkho iiaiiTii Bb Seances de la  Soc. fr. de 
physiąue 1900 p. 194. 3au$TiiMb, hto Bb TepMaHin ji,hbho yate ycTpaiiBa»TCH Ta­
nie HaCOCH.
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BucTaBKa upaóopoBB BeHapa, npenapaTopa bb College de 
France, ^.aeTB bumł iiobo^ b ouacaTb BiipaTii/Ii ero aiiTepecubie 
onuTH *), npesHa3HaiieHHue ajih Hsyaeiiia BHxpeoópa3iiHXB ^Baate- 
nia Hta^KOCTH, nor.ua bb n ea  upoacxo,a;aTB nepeHOCB tchjioth. Be- 
Hapy BnepBbie y^aaocb ascjrŁ^OBaTB rB,u,po,a;HiiaMnnecKoe anaeuie bb 
^tacTBaTeaBHOa ata^KOCTa a  a p a  tomb acKaroaaTejibiio TaaaaecKHMH 
npiewaMB. IIpeji;cTaBBMB ceók oÓmapHHa cocy^B cb ropa3OHTaab- 
hhmb fluoMB, KOTopoe nojwepataBaeTca npa nocToamioa TeMiiepa- 
Typk; bb cocyflB hhjihtb ToiiKia cjioh ata^KOCTH, CBo6o,a,Haa no- 
BepXHOCTB KOTOpOB COnpBKaeaeTCa CB B03XyX0MB ÓOJlkC hhskoh 
TeMnepaTypH. O^HOo6pa3ie ycjiOBia ne flaeTB a priori HBKaitaxB yna- 
3ania Ha onpeAkjieHHoe pacnojioateiiie bocxoahhj,hxb a  hhcxoahhi,hxb 
ABaatema; a Meatfly tIimb TyTB oópaayiOTca Baxpa, pacnpe)i;kaeH- 
HHe oaeiih npocTO a  npaBHJibuo: Becb cjioh ata^KOCTH pasóaBaeTca 
na paBHua BepiHKaJibHwa niecTiiyroJiBHHa upa3MH hjih KJinmKu. 
J^BaateHia hcĥ kocth bb Kaasjiofi Taitoa KJikTitk xapaKTepa3yeTca 
CJiIiAyioiH,HMB oópa3OMB: 1) Bek TpaeKTopia aacTHii,B atajiitocTH cyT t 
3aMi;nyTHH iuiocida KpiiBma, Jieataipia bb BepTHKajibHbixB hjiocko- 
cthxb; ropa3OHTaaBHua upoJioaceHia TpaeKTopia eyTB OTpk3ita npa- 
mhxb. 2) Bek mockocth  TpaeitTopiii o^hoh KJikTKH nepeckKaioTca 
no oflHoa BepTHKajibHoa npaMoa, KOTopaa ecTB oc-ó kjiIitkh. 3) Jla- 
Hia tokobb bb KaKOMB-uHÓy^b asHMyTk iipe^CTaBJieHH aa  <tar. 7:

HarpkBmacb, ata^itocTb bocxojihtb no ÓJiaatafiinaMi. kb och aa- 
cthmb TpaeKTopia; 3aikMB ohh tcictb  neiiTpoókatHO no ropasoHTajib- 
HOMy nanpaBJieHiio; oxjia^HBniHeb 3,a,keb, atHAKocTb iihcxo,hhtb no 
nepaTepia, 6jih3b neperopo^oKB iuikTita; naKOiienB TeaeTB u,eHTpo- 
CTpeMHTejibHO B^ojib HarpkTaro flHa. 3aMKHyTHH jiaHia tokobb

*) nojipoSHO HSJioJKeHHu bb ero HHCcepTanin, a  TaKHte bb Jo u rn a l d phy- 
sique (1900): Benard, C ourants de convection.
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iia r^h  hc nepecfcitaiOTCH u OKpyacaioTB Touity, bb Koiopofi cko- 
pocTb =  0; BC'h oirił Biiacaiibi e i  upaMoyrojibiiHKb. Ileno^BHatHua 
toukh acataiB  na ocu auxpeu- a ra  .uania hmIictb <i>opMy hiccth- 
yrojihHHica cb saupyracHHHMH yraaMH, no ne luiocKaa. J ( ja  itaat- 
£OH Jianin Tona £BHateHie nepio£HUHO; nepio£b stotb irbcKoabito 
yBeJIHUHBHGTCH BMliCTli CB £jlHHOIO JlHHiH. ^BHZKCllic ÓJ1H3B £Iia 
BCTpfcuaeTB 3HauHTGJiBHoe coupoTHBJicnic, Bcat,£CTBie >iero HHaiHaa 
noaoBHiia TpaeitTopiH npoxo£HTca ropa3£o mc£Jichh'I}c, uIimb Bcpx- 
Haa, h HeuOABHJKHaa TOuita ójihjkg kb cboóo£hoh noBepxHOCTH, 
U'l5MB KO £Hy.

9 to CTau,ionapBoe cocToaHie ecrb  upe£’fcaB, kb KOTopoMy—Ka- 
kobo Óbi Haaajibiioe liepeMiiHHoe cocTOHHie iih óbnio—moikho khkb 
yrO£HO lipHÓJIH3HTbCH, eCJIH OIIHTB IipO£OJiataTb £OCTHTOUHO £o.uro; 
THltHMB OÓpa3OM'b BB KOIlU,'li KOHĘOBB BB 5KH£K0CTH yCTanaBJIHBaGTCH 
CHMfcieTpia, KOTOpyiO MOJKHO CpaBHHTb TOJlbKO CB TO1O, KOTOpaa 
HM^eTB M'liCTO BB KpHCTHaJIHUGCKOH Cp6£’h. SaMtTHMB, UTO OHUTbl 
na£o £i>jiaTb cb jkh£kocthmh mhjio JieTyiHMH, Hanp. co cnepMaue- 
tomb, Meat£y TeMiiepaTypoio HJiaBJieiiia: (46°) a  100°.

OiiHcaHHHH aBJienia mojkho H3yuaTb mgxhhhugckhmb a  oiith- 
aecKBMB nyTeMB. OnbiTbi nepBaro po£a ocaoBbiBaioTCH aa  yno- 
TjicÓJieHia hbijih, t . e. mcjikhxb tbgp£bixb uacTHiyb, KOTopua iijih 
ajianaiOTB Ha aoBGpxnocTH jkh£Kocth, a r a  octhiotch bb iigh B3Bb- 
highhbimh, hjih ate TOiiyTB bb ;kh£kocth.

1-a onHTB cb acntoio hhjibio, uacTHHbi KOTopoa ne TOiiyTB. 
(Hanp. nopornoKB chMena JiHKOiiO£ia); 3th uacTHĘH oónapyjKHBaiOTB 
Tcuenia na cbo6o£hoh noBepxHOCTa hih£kocth. Bb khjk£omb niecTii- 
yroabHHKh jiHiiia Tenema na noBepxnocTH cyTb pacxo£anj,iaca H3B 
o£iioa toukh npHMBiK, iipoófcraeMhia otb u,CHTpa kb ncpH<i>GpiH. 
E cjih iibuiHHKa na^aeTB Ha CBOÓO£Hyro HOBepxHOCTb bb Touity a 
(<rar. 8), to ona, cai’,£ya 3a ^BaatemeMB chmoh jkh£kocth, aepcMh- 
iH,aeTca £0 6 no JiniiiH TOKa, na KOTopyro ohh ynaaa; £0H£H 3£’I;ci> 
£0 KOHTypa MHoroyrojibHHKa, ohh H0KH£acTB .iHHiio Tona (KOTopaa 
3£T,Cb onycKaeTca BiiyTpb jkh£kocth) h oiiHCbinacTB nyTb bc, co- 
Bna£aioni,ia co CTopoHOio raccTHyroabHHKa; sto £Baa;enie ouchb mg£- 
jiennoe, a6o oóycJioBJiHBacTca paBHO£'IiflcTByioni,eio £ByxB noBcpx- 
HOCTHblXB CKOpOCTGH, CXO£aU(HXCa BB 1) IIO£B ÓOJIblllHMB yPJlOMB. 
HaTfOHCUB nbiaaiiKa ocTaiiaBJiHBacTCH bb BepninuT, c oCineii TpeMB 
KJThTKaMB, r£lł CX0£HTCH TpH B3UHMH0 yilHUTOJKaiOHpHCH CKOpOCTH. 
Upe3B HfeKOTOpOe BpeMH Ha CBO0O£HOH nOBepXHOCTH JKH£KOCTH
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oÓpasyroTca TpexjiyracTHn 3B'Ii3ji,o'iKH (<i>rar. 9), paciioJioateHHHa co- 
BepmeiiHo npaBH.ubno n  oóo3Ha>iaiom,in Tpoiiiihia BepniHHbi mecTH-
yrOJIBHHKOBB. TailHMB 00-
paaoMB na cboóoahoh no- c
BCpXH0CTH HIHflKOCTH OÓpH- ' ' vs£

Y

A

coBbiBaeTca obtob l u e c m u -  /  "'i
y^OJll)HlLKOGo. : »

2-fi 0IIB1TB CO B3B'll- i

Y

A A
IIieilHOIO IIBIJIBIO, uaeTHUH YItOTOpOH yiaCTByiOTB BB
HHpKyJIHIUH H OIIHCBIBHIOTB ,J)llr_ H.
j im i in  tokobb co ciiopo-

(Jiar. 9.

CTBI0 paBIIOIO CKOpOCTH CHMHXB OJieMCHTOBB MHflKOCTH. ECJIH HH
JIHHKH pi;l,KH (H'IłCKOJIBKO UH Ô ĘIiy KJltTKy), TO BB MHKpOCKOHB MOJKHO 
cjrl.^HTB aa ropn3OHTajiBiioio npoeitn,ieio flBHaceHia Kaat^ol iibijiiih- 
KH; lipa 9T0MB JierKO yflOCTOBfcpHTBCa, HTO ItaiK^aa IlBIJIHIIKa Ita- 
>iaeTCH H3OXpOHHO, OIlHCHBaa OTpl>3OKB IipHMOH IIOCTOHIIHOH JIJIHHBI.

3 - i i  o riB irB  cb th;kc.ioio iibijibio, oÓHapyacHBaioineio ropH3oii- 
TajiBHoe ĘeHTpocTpeMHTejiBHoe ^Bnaienie ikh;ikocth ójihbb ;i,na co- 
cy^a. TaiKejibia iibijihhkh TOiiyTB ii oca^aioTB na ;uio cocy,na; 34,'feCB 
HeilTpOCTpeMHTejIbHBlH TOKB, yBJieiiaeTB 9TH IIBIJIHHKH BB II,eHTp'B 
KJlllTKH. Hpesis HbKOTOpOe BpeMH THHtenaH 1IBIJIB COÓHpaeTCH BB 
paBHOOTCTOHUl,iH H IipaBHJIBHO paCIIOXO5KeHHBIH KyHKH, KOTOpblH 
oóoaiiaaaioTB ąeiiTpH H a r a m  niecTHyroabiiHKOBB, t . e. tohkh, 
'ipe3B KOTOpblH IipOXO,ĘHTB OCH ItJlllTOKB.

Pa3CT0iiHiii iieat^y u,euTpaMH coc!i,hhhxb kjiIitokb itoaeÓJieTca 
otb l -5 £0 3-5 mm., CMOTpa no TOJiipHirh atn^itaro cjioh; nepioflB 
oópam,eHia iibijihhokb no jiHiiiaiaB toiiobb onpefltaH aca otb 1‘5 71,0 
3 sec, CMOTpa no ^.jiHirli 9thxb jinniu.

Onncaiinaa HHpityjiHpia jkhjękocth oóycjiOBJiHBaeTca, kohciho, 
TllMB, HTO H3O6apiIBIll I10BepXH0CTH He r0pH30HTa.IIBHH, HTO CB0Ó0J1,- 
naa noBepxnocTB hihjikocth iic iijiociiaa h iipe^cTaBJiaeTB Tli ace aae- 
MeiiTBi cHMMeTpia, hto h BHyTpeHiiaa HHpityjiania. Jlem o xora- 
3,aTbca khkobo flOJiamo óbitb pacnpea,'IuieHie 9thxb ^aBJieniił: H3- 
óbitoiib flaBjienia nojiaietiB óbitb thmb, r;i,li naaniiaioTca penTpo- 
cTpeMHTCJii.nBia ^BnaiCHia, iipoHcxo;i;aiii,ia, ne CMOTpa na bhsiioctb 
aiH^KOCTH; OCH IIJlllTOKB, 110 IIOTOpBIMB HtHAKOCTb llO^HIIMaCTCH 
BBepx'b, ;v»a>KiiBi cooTBliTCTBOBaTB 3,enpecciaM'h. CjiIia. na cbo- 
óoa,noii noBepxiiocTH oópasyiOTca yrjiyójieiiia iiajr/B ociimh kjiIitokb 
h B03BBuiieHia (TpexrpaHHMH nHpa&iHAKH) bb liaac^oH TpoHHOH Bep-



262 .9, Poł»3.

IllHIlf, C’IlTH IiieCTHyiO.IbHUKOBB; HaKOHdyb HO KaiK^OH CTOpOHt 
liiecTHyrojibHHKOBt oópaayeTca Kain, ó u  rpeÓesb KpuiiiH; eca0 
apesB eepe^any CTopoiibi uiecTHyrojibiiHKa iipoBecTH ^B t b3bhm- 
HO-nepneHAHKyjiapHBiH BepTHKajibHua hjiockocth — o^Hy, npoxoxa- 
myio >ipe3B penTpbi CMea<HbixB iuecTayroabiiHitOBB, ^pyryio, npo- 
xo;iam,yio >jpe3B CTopoHy mecT0yroabH0Ka, to bb c ta e m a  co cbo- 
óoahoio noBepxHOCTi,io atH^KOCTH nepBaa iijiockoctb flacTB Bunyit- 
jiyio jiHHiio, a BTOpaa—BOPHyTyro.

PaSJIHIHHMH OHTHTeCKHMH CIIOCoSaMH MO5KHO OÓiiapyjRHTb 3T0 
pa3HOCTH ypoBHefl, xoth h iie npeBOcxo3,amiH oahopo MaitpoHa na 
TOJiiĘHHy cjioh bb 1 mm. npa  100°. H sb 3thxb chocoSobb onn- 
meMB oflaiiB, H3O0p'IiTeHHUH eipc <X>yKO flua oÓHapyasenia Maniin- 
1110X1, HeAOCTaTKÓBB TeaCCKOIIH[JXB 3epKajIT>. IIOBepXHOCTB at03,KO- 
cth ocnlimaeTca cx0Aam,HMC}i nyiKOMi aynefl; bb toukIi cxoat^eHiH 
OTpaa;eHimxB jiyaeii CTaBHTB oueiib Maaiafi Henpo3paHHwfi supaHB; 
H3B ÓJIH3K0H IiB 3KpaHy TOUK0 A  OTpaHtaiOIH,afl IIOBepXHOCTb IipeA- 
CTaBJiaeTCH HeocB’feiu,eniioio, ecaa OHa biiojihIi npaBHJibHa; ecaa  a;c 
na OTpaacaiomefi iiOBepxHOCTH hmIiiotch HepoBHOCTH, to o^ hh mIi- 
CTa 3TOfi UOBCpXHOCTH IIOKajKyTCH OCB'IłIHeHHbIM0 ( i t ,  KOTOpblH IIO- 
CMJiaioTB a y ia  bb Toaity A , hsb KOTopoS mbi naSaio^aeMB), flpy- 
r ia —TeMHbiMH. E cjiii npn stomb Tpyóy hjih <j>OTorpaa>H>iecKyio ita- 
Mepy HaBecTH na cnoóo^Hyio iiOBepxHOCTb namefi atajutocTH, to 
uojiyaaeTca cHJibHo yBeraaeHHbig pejibe«i>B HScaliAyeMofi noBepx- 
HOCT0.

OKairiHBaa oriacaiiie Buc/raBita, ynoMHHeMB, hto Societe d’óclai- 
rage, de cbauflage et de force motrice par 1’alcool (procedes de M. 
Denayrouse) BHCTHBHaa noBbifi npo^yuTB — SMepo^HHi, (eraerau- 
dine) ^enepy3a. CnapTB, kukb hsbIictho, ynoTpeóaaeTca bb t1jxb 
cayuaaxB, Kor^a xothtb ÓHCTpo noayunTb hctobhhkb CHJibnaro 
Harpii Bania; kb necuacTbio cuhptobhh aaMUH upe^CTaBaaiOTB He 
Maayio onacHOCTb. Î,aBHO ya<e CTapaaaeb noayuaTb TBep^oe coe- 
.HHHenie aaitoroaa cb mbijiomb; ho ara^ida itanaa stopo BeipecTBa 
MoryTB pacupocTpaHHTbca h jicpko BociuiaMeHaioTca; roplm ie ero 
coupoBoai^aeTca neiipiaTHUMB sanaxoMB h ^aeTB octutokb. 9iae- 
po^HHB ^enupyaa, TBepaoe Bem,ecTP,o, KOTopoe jicpko pliateTca 
hoikomb h ne upe^cTaBJiaeTB hh ochoto hsb yKa3aiiHHXB ne- 
flOCTUTKOBB. PoptJIKa CTaHOB0TCH 03JI0IIIIICIO: CTOHTI, KyCOHeifB 
SMepoAHHa noaoatHTb na onpoifHHyTyio Tapeaity h saateub, utoóh 
noayuHTb CHJibHbrii ouari,. JlerKO npe^BH^-IiTb mnpoKoe pacnpocTpa- 
HeHie stopo BeipecTBa itaKB bb ^OMamaeMB xo3hhctbIi, tuki, h bo 
mhophxb 4pyrnxB CJiy<iaaxb.
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E P M O H T O B A

4. U puóopn ójih y n c n m in  „aaKoua napaM iejioipaM M a c u m 71. F hS- 
Kaa BepeBOMKa BUTaruBaeTca baojib HaiipaB.ienia A'feacTBy]ouj,eii hu 
Hee chjim, a chjim mojkho H3ii'kpaTb iiomoib,bio lipyatHHHaro .urnia- 
MOJieTpa. IIoaTOAiy jipifi oiimth, yacnaiom aro khkb noHHMafb 11 iipn- 
MfeHHTB „uapaMejiorpaMMB chjib“, Bcero npoipe bshtb Tpn Bepe- 
BOHKH, CBH3aTb HXB OÓIĘHMB y3JIOMB, a CBOÓOAHblC KOIHJM lipHBH- 
3aTb kb Tpeiib ^HHaMoueTpaMB: khkb 6bi mm hii iiaTHmBajiH 3a 
ItOJibpa 3 TH AHHaMOAieTpH, HXB 110Ka3aHijI flOJIJKHN COraaCOBaTbCH 
cb pesyjibTaTaMH BMHHCJieiiia h ji h
iiocTpoeHia, ocHOBaHHaro Ha Bunie- 
yKa3aHHOMB sanonl;.

OcymeCTBHTb 3T0TB O n H T B 
óe3B cooTBliTCTBeHuaro npHcnocoó- 
aeHia Hey^oÓHO, ho ohb buxoxhtb 
yAOBJieTBopHTeibHO, ecjin b s h t b  
ofibiKHOBeHHbie iipoyajiaibic npyacHH- 
HHe 6e3MeHH, HOKa3MBaiomie jio 25 
<l>yHTOBB, H ItpIiHKyiO, TOHKyiO Óll- 
aeBity, BMÓpaTb naTaJKema bb irli- 
CKOJIbKO 4>yHT0BB. IIpH MHJIMXB Ha- 
TaaceHiaxB h Óojrke uyBCTBHTejibiibiXB 
6e3&ieHaxB b Łcb aacTen irpnóopa 3a- 
mŁtho BJiiaeTB Ha pesyjiBTaTB.

Jpia y,a,o6Haro ocymecTBuenia 
oitbiTa, a ycTpoHjrb cipę bb 1872 r. 
npaóopB, H3oópa5KeiiHbiH Ha <h it . 1.
H a BCpTHKaJIbHOH flOCKi, (BCJIHHHHOIO
BB HOJIB-.IHCTa IIHCHefi ÓyMaFH) OflHHB ÓC3MCHB yKptllJICHB Bb BCp- 
THKajibHOMB ateaoÓKh, a ;i,Ba ,npyrnxB na »eJioÓKaxB ho^ bh;khhxb

■) npoA oaateuie, cm. c ip . 39.
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BfeTBefl, flOBOJibHO Tyro (na sa^nefi iiOBepxnocTH aoinenan), Bpa- 
iu,aroiu,HX(5H oko.ho odiparo, penTpanbiiaro nniiTa. KaatAHH depMeHb 
iipnap inneiib  K'b ocoÓOMy Bnirry; Bpaipaa raflity nocnifliiaro , mojk- 
110 110 accjiaiiiio HaTaniBaTb BepeBoaitn. JlpiH ycitopenia ouw ra, a 
s a p a n ie  BwiepTHJib hŁcko.ibko napajuiejiorpaim oBb na d i.ib ixb; 
itapToniiHSB Kpyatnaxb, uTodbi nopitna^biBaTb nxb no,n.b BcpeBOHicn 
npndopa. T orpa ocTaeTca jihiiił no^TanyTb bhhth h iiOBepHyTb 
b Iitbh erb desjienaun  Tam,, utoóh noayuHTb ancna .nenio opaBHH- 
Mbia cb iiaiiHcamibiMH na npyauti. lip . <>aiib-flepb-<E>anTb nanienb, 
hto jiornaH ie nocTynaTb Bb odpaTHOMb nopapiti: iio^icjiapniBaiOTb 
nncTyio dymany, odnepannaioTb KapaH^aiiieMb HaiipaBacnia nepeno- 
aeab, n, CHiiBb dyMary, pinaioTb nocTpoenie napa.n.ienorpaMMa 
pnpityjieMb, yroabHHKOMb n .nniiefiitoio, no nacinTady. PesyjibTaTb 
Taitoro nocTpoeHia noay iaeT ca odbiitnoBeHHO cb tobhoctbio donb- 
meio, nim b OTcneTb iianiateiiifi na 6e3MCHaxb.

3 tot 'b npndopb cpaBiiiiTejibHO poporb  n cnoatenb. JliTOMb 
1899 r. a ycTpoHJib .upyroił (<i>nr. 2), KOTopwl Moaterb cpi-narn 
c e d i Bcaicifi yneiiHHb, ymiiomifi Heimoro CTO.’iapnH>iaTb. ^o ipeaita 

Bb noJib-JiHCTa n n c a e n dym am  
y iip iiu iena BepTHKajiBHO M eat^y  
P,Byma CTondnitaiin, B^inaHinamn 
Bb KyCOKb TOHCTOH 3, O C K H. Bb 
BepxHie Konpin CTondnaoBb Tyro 
BCTaBJieHO no npoAaatHomy, iipo- 
Bonoanomy Koabiiy cb bhutomb 
(y o ih ia  4 — 5 ^ jihhoio), npnaemb 
aacTb, Hapii3aHHaa BHHTOMb, otiiii- 
.nena, h 3a Konapo moatiio BepTiTb 
CTepateiib Ha M i d i .  B eam e iiH  
(.ĘemeBaa H im e p a a a  nopA inaa, 
K y n aeH H aa  Bb „AmepnaaHCKon 
irpopaia i”, r p i  B ci npe^meTbi dia- 
,nn no 10 a.), iipiiBiinaiibi 3a Be- 
peBOHKH Hb OTHMb HOJIbpaMb, THKb 

moaiHO HaBepTHBaTb BepeBoaay na ero CTep-
HteHb h TliMb yaopaaHiiaTb hjih ypjiHHHTb ee. H a TpeTbeS Bepe- 
B oaai HOBiniaHb Taateahiił npefl&ieTb, nyiiTOBb Bb 5— 10. Ila  po- 
ipeaay upnaanuBaiOTb dymany, ii odaepaHBaiOTb iiaiipanaeuie sepe- 
Boaeab n o cn i tofo, aaitb npnpapyTb h»  atenaemoe naupaBJienie. 
E c.ih xoi’HTb nonyaHTb napajniejiorpamiib Cb d o n ie  TynuMb y r-

hto npaipaa aojiapo,
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jom b , nepecraBaaiOTB ltoaitn bb HHatnia ^mpicn. Ha stomb ate npn- 
óopli mojkho iiOKasHBaTt cuoatCHie napaaaeabnbixB chjib, .hjih b h - 
BO^a ycjiOBifl paBHOBicia pun ara . Cb stoio iyfcabio kb desMCHaMB 
npHB'IiiiiHBaiOTB H30ÓpaateHHyio y  ocHOBaHia npnóopa aniieflKy 3a 
ea itoneaHHa iipoBoaoniibia kohchkh. Ha noABnatHon KpioueKB npn- 
B’JfeniHBaioTB rapio bb HhcKOJibKO 3>yHT0BB. CaMa aimenKa nacToab- 
ico aerita, »ito ea b Łcb He3aMiTeHB Ha rpyÓHXB h flOCTaTouHO na- 
rpyateiuibixB 6e3iieHaxB.

5. M odem, eibcoes (<php. 3). CyiH,ecTByioin,ie lipnóopbi ,a,jia yac- 
neiiia ^ijHCTBia b Łcobb MoryTB nona3HBaTb BaiaHie paacToania 
penTpa TaateCTH otb tohkh oriopbi n  BaiaHie noBuraeuia h.ih iiohh-

<[>nr. 3.

atenia btoh tohkh OTHOCHTeabHO npaMoft, coeflanaiomefi toukh iipn- 
Bbca aanieKB, no BJiiania B tea  caMaro KopoMbie.ua ohii He noKa3H- 
bhiotb. ^ a a  CBoero npnóopa a npnroTOBnaB s,na ToacxecTBeHHbixB 
KOpOMblC.ia, BHpiS3aHHŁIXB H3B TOHKOH AOipeHKH; 3TH ItOpOMUCtta 
CKjia^HBaraeb BMiłCTił h bb hhxb npocBepanBaancb ^Hponitn aaa  
BCTaBaeHia ocen, npnrOTOBaenHKixB H3b BH3aabnon drapią. nop - 
bIjckh cfllisanbi hsb CTaabHOn upyaranbi, comyTofl bb nnp^ óyKBH 
U, Konn,u KOTopon ein,e pa3B 3arnóaancb BiiyTpb ii upocBopanna- 
ancb TaitB, utoóbi och 3,epataaHCb bb 3thxb flMponKaxB, yiiHpaacb 
3aocTpemibiMH cbohmh KOiipaMn bb HapyatHyio nacrb  uoflBicitn.

7

KopoMbie.ua
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n o  cpefliiCH CBoeił aHnin ltopoMbicao npocBepaeno bt> neiiTph th- 
jicecTH, BBiine h HHJite ero; Ha K0HH,ax,b nopoMbicaa och aaineicb mojk- 
ho BCTaB.nHTb Ha aHHin, npoxoj,am,eH ape3'b Toaity npHBtca, Blinie 
hjih imate en. yitasaTeab npoAoaatenb BBepxT> h r a m  mojkho ne- 
pe^BHrarb rnpbKy h TaitHMb o6pa3OMi> nepeMkmaTb neHTpb Tante- 
cth Bceii CHCTeMH. E aaroflapa JierKoiiy Tpemio ocen, oumtłi H^yTb 
naaBiio: npn narpy3K'h ho 200 gr. nepeB hcb bt> 10 gr. bhojihIs 
saMlrreiib h OTKJioneHie miioio H3MtHHeTca, coraacHO <i>opMyjrh, 
Kor^a nepeMtmaiOTB tohkh noflBlicoBb aameirb; oho yMeiibinaeTca 

n p h 6 jih 3 h t e a b h o BflBoe, 
k o r  j a  npn upoHHXb paB- 
HHX'b ycaoBiax'b Ha,n'fcBaiOTb 
oóa KopoMMCJia.

9 totb npnóop-b TOJKe mo- 
jKeTi) npnroTOBHTb bchkIh yae- 
iihkt., HeMHOro yMfiroipifi CTO- 
anpHHnaTB. Jtaa Toro, htoóbi 
corHyTb npyiKHHbi xaa no^Bic- 
KOBb, 3,OCTaTO1HO IIOAOrpliTb 
ernóaeMoe m&cto na cBiniKh 
He ^o-KpacHa, a aninb ,ho-ch- 
na, t . e. xo TeMiiepaTypbi, ne 
npemiiiiaioinen Ty, iipn no- 
Topofl óbiaa OTnynjena npy- 
HtHHa. Otb Taitoro narpfeBa- 
Hia ynpyrocTb ea no oxaant- 
Aemio He hsmśhhtch: HHTe- 
peCHO, HTO CBOHCTBO 9TO, 
3IiaKOMOe MHOTHMb MacTe- 
paMb, ein,e He h3bśctho yae- 
hmmb; ero Moatno ®opMyan- 
pOBaTb TaKb: npn noBBnne- 
nin TeMnepaTypbi npefltab  
ynpyrocTH noHHaiaeTCH ,jaa 
3aKaaeHHOH cTaan, a ynpyroe 
noeatffŁHCTBie BO3pacTaeTb; 

no oxaajK^eniH CTaab noaynaeTb CBOHCTBa, cooTB'hTCTByiomia o ray - 
city npn naHBbiemeH TeMiiepaTypl; 9Toro iiarpf,Banin.

6. Ilpuóopr, djifi y n c n en in  n o u n m iu  o MexaHunecKou p a ó o m n , iioacp- 
fm jijieH m n n o M M w  dn u cm e in  u  dunaMOMcmpn TTponu (<i>Hr. 4). ^ an
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iipHMfcHeHia saKHMa Ilp o n a  na^,o sacTaBHTb Mamimy BpaipaTŁca 
e t  toio ate CKopocTbio, cb KOTopoio ona Bpaiu,aaacb, nponsBO^a 
cboio noaesHyio paóoTy. IIoaTOMy Haurb aacoBofl jiexaHH3MB cHaó- 
ateHB H,eiiTpo6batHbiMB MaaTHHKOMB, npaBO^aipHMb bb .ĘBaateHie 
CTpbaity, KOTopaa aoita3biBaeTB na o^ ho a  Toste ^baeuie, itor^a 
CKopocTb Bpaipeiiia cnoBa cTanoBBTCfl Ta ate. Mexana3MB yKpbiiaeiiB 
Ha bucokomb mTaTHBb, a  npaBO^Hin;aH ero bb flBaateHie rap a , 6y^y- 
HH IIOAHHTa pOBHO Ha 1 MCTpB, MOHteTB 6bITb y^epHtaiia BB riOKOli 
ocoóoio otkhaiioio naorpa^Koio. K or^a 9Ta no^nopita OTitimyTa, rap a , 
Bijcamaa P  kgr., onycKaeTca paBHO Ha 1 łierpB, npaBo^a bo Bpa- 
ipeHie MexaHH3MB a  coBepmaa upa stomb paóoTy bb P  itaaorpaM- 
MOMeTpoBB. Ila  3aAHeMB KOHiyh TpeTbaro Baaa Mexaaa3Ma iia^bTB 
KpyjkOKB-Toaaao, Ha OKpyatHOCTB KOTopoio MoateTB iiaatHMaTB pti- 
aarB cb iiepefluaatnoio rapbKOio. ^aanm e, na toh ate oca MoatHO 
Ha^kBaTb a a a  ciiHMaTB itpiobH jusi BO3#ynniaro peryaaTopa. Ho- 
HOHtHMB HTO KpHJIbH 3TH CHHTbl, a Tpy3B TaitB yCTaHOBHeHB Ha pbl- 
aarb , uto—npa chhtomb peMemitb .̂HHaMOMeTpa—cTpbaita bo Bpc- 
mh Bpaipeiiia ctohtb Ha n-OMi flbaenia; noeab stoto OTitaAHBaioTB 
puaarB , naita^uBaioTB peMemoitB ^anaMOMerpa na mitaBB ^iaM crpa 
222, a  peryaapyioTB Harpy3ity na aaniKb TaitB, hto6h  noaoatenie 
CTpbaita 6uao  cnoBa Ha h-omb ^baeuia, t . e. hto6h  eitopocTb Bpa- 
m enia 6br.ua Ta ate. Hamita ypaBiioBbmaBaeTB npyatHiiiiua 6e3MeiiB, 
noBTOMy ero noita3aHie, p  itanorpaMMOBB, óyjĘeTB Mbporo Tpcuia 
na oitpyatnocTH mitaBa. npe^BapaTeabHUMB onuTOMB onpeflbaaioTB 
citojibito oóopotobb N , ^baaeTB TpeTiii Baab, Kor^a ra p a  onycitaeT- 
ca hh 1 m.; bto aerito coeaaTaTb npa  iiOMOipa CTpbaita na cpe^- 
neMB Baay. T o r^a  aaa  Bbipaatenia noae3Hofi padoTH !FMexaiiB3Ma 
noayaaMB:

W  =  2 N  rc B p  itaaorpaMMOMeTpoBB,

r^ b  B  .noaatao 6utb BbipaateHO bb aacTHXB MeTpa, & p— bb aacTHXB 
itaaorpaMMa. TaitB itaitB xaa 3Toro ^BaraTean coBepiiiaaB pa6o- 
Ty bb P  KaaorpaMMOMeipoBB, to KO34><i)Hii;ieHTB noaesnaro  flba- 
CTBia Mexana3Ma óy,a,eTB:

100 =  — - ^ Rp... 100.

Ha^bBaa itpuaba a  3acTaBaaa iipadopn BpaipaTbca cb pa3- 
HhlMB CKOpOCTHMH BB BaBHCHMOCTH OTB HarpySItB HamitH .ĘHHHMO-

6br.ua
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j ie ip a , nam. ÓHCTpo BospacTaeTB paóoTa, noraomaeM aa
KptuiBHMH peryjiaTopa CB^BoapacTameMB citopocTH.

Bb npHHB,Hrit npnóopB mojkho 6bi iipHiifinHTh kb onpefl't.neuiio 
TBepAOCTii tIijib, H3M'hpsia paóoTy iiyjKiiyio jęjih CTHpaHia e^niiHau 
bT.ch H3Cjhji;yeMHXB t Ijjib; no ripu nacToainHXB pa3M’I'»paxB Mexa- 
HH3Ma e jn a-an  mojkho ^ocTnrayTB flocTaTOHHoS tohhocth, thkb 
KaitB 3aTpaTa paóoTH Maja n He npoH3Be;i;cTB ^ocTaTounaro yMCHb- 
nieiiia Bhca crapaćM aro Tiuia.

IIpaKTH^ecKaa $n3HKa bb cpeflHea: mKoat
j^OCTOBUEBA *).

VI. 3 a j a ' i H  n o  a ji e k t p h h e c t b y.

39) Uacjiibdoeamb dnucmeie mona na MaiuumHyw cmpnjiKy.
IJpuGopw. ropH3OHTajBHaa MariiHTuaa CTphjnta, ó a iap e a  hsb

6 aneMeHTOBB Tpena, ^ocTaTorao .hjihhiihh upoBoaoKa.
Onwnns. SaMBiitaioTB upoBoaoKOio Oarapeio; BHnpaMaeHiiyio 

naCTb 3T0H npOBOJIOKH, nOAHOCHTB KB MarHHTHOH CTpliJIKh H, AH- 
Baa npoBOJioid; pa3JH>iHHa iiojioJKema otiiochtcjbiio CTph.mtH, 3a- 
MlmaioTB OTicjoiieiiia nocnh^Hefl. OTCio^a bbibo^ htb upaBHJO AMiiepa.

4 0 )  rp a d yu p o ea m b  la-zibeanoMempt.

Hpu.6opvi. FajiBBaHOMeTpB, aneMenTB ganiana, ^Ba MarHHTa, 
coe;uniHTejiBHaa npoBOJioKa, KOMMyTaTopB.

rajbBanoM eTpb SpaTb caMofl npocTOH KOHCTpyKniH. Ho ne- 
pn<r>epiH Kpyraofi aockh (fliaMćTpB okojio 35 cm., ToainHiia 23 cm.) 
naMOTbiBaeTca H3OJinpoBaHnaa npoBoaoKa; TaitHMB oópa3OMB npn- 
roTOBjeHHaa KaryniKa yKphnaaeTca BepraKaabHO Ha ropHSOHTaab- 
Hoii kocich; bb cepe^Hirh itpyraoft aockh jtfcaaiOTB Bbiphsity h tbmb 
HOMtmaiOTB ropH3OHTaabHyio MarHHTiiyro e ip h aity  (hjih komiihcb 
cb pas^taeiiHHMb icpyroMB) TaitB, htoóbt cepe^Hiia ea noMfcmaaacb 
bb n,CHTp'I; itpyrjioii oCmotkh.

') IIp o jo o te H ie , cm. c ip . 208.
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llepe^B  no.ibBOBanieMi. raabBaHOJierpoMB ero yeraiiaBaaBaiOTB 
TaRB', htoóbi MarnaTiiaa eTpfcaita pacnoaojRaaacb bb iijiockocth 
OÓMOTRH.

K or^a torb nponycuaioTB npe3B oÓMOTRy raabBaHOMcrpa, ero 
uarHHTnaa CTptaHa OTHaoHaeTca; nocal. iii'>ci;oaLRBXB Ranania 
CTptJiKa ycriORaaBaeTca, otkjiohhbiiihcb na irliKOTOphifi yroaB otb 
upeatnaro eBoero naupaBaeHia; stotb yroaB OTRaonenia MarnaTnoa 
CTpfcaRB, HSMipaeMHH no naxo;i,aiu,eMyca nojm nero pa3A'haeiiHOMy 
Rpyry, cayataTB irfeporo TORa bb oómotr^: torb nponopu,ioHaaeiiB 
Tanrency eooTBhTCTBeHHaro y ra a  OTHJioneHia siarnaTnofi CTpfcaRH.

^yBCTBHTeabHOCTb ^aanaro  rajibBanoiieTpa mojkho yBeaanaTb 
nań yMenbniHTb, apaSaam aa rb HeMy MamaTB, pacnoaojReHHbia na 
npoflojiatenin MamniHofi CTpfeaRB (npn stojib nanpaBaenie nocjib^,- 
neii ne ^oaamo H3MrfcnnTbca); eona TaRoa MarnnTB cbohmb ciB ep- 
HHMB ROHB.OMB OÓpaipeHB Ha CiłBepB, TO OHB yBeaHHHTB UyBCTBH- 
TeabHOCTb ranbBanoMeTpa, ecaa ace na cfcBepB oSpaipeiiB iojkheih 
noarocB, to MarHHTB yMenbmaeTB nyBCTBHTeabHOCTb rajibBanoMeTpa.

ycTanoBHBB ranbBanoMeTpB, hohu,h  ero oómotrh 
coeflHHaroTB cb aneMenTOMB npe3B ROMMyTaTopB, npn aoMoapa ro- 
Toparo mojrho 3RMEiRaTB a  npepniBaTB torb nan  ace mI hhtł ero na-
npaBaeHie bb raabBaHOMerpli.

3ajiKnyBB torb, OTCTHTHBaroTb Ha Rpyrił ROMiiaca ^haenie 
npoTHBB ROToparo ocTanaBanBaeTca oahiib rohcęb MarnaTiioa 

CTptaRH, a  /phaeuie a ',  npoTHBB ROToparo ocTanaBanBaeTca ^pyrofl 
ea RonepB; CTpiaRa MoaceTB ÓHTb 9Kcn,eHTpnHHa OTHoeaTeabno 
pasflliaeimaro npyra, a  n o ro n y  3th OTCieTbi oóbncuoBeiiHO He Biioa- 
flii OAHiiaKOBbi; OTRaonenie CTptaKH onpe^baaeTca epe^HHMB hsb 
3thxb OTcneTOBB, t . e. a ' =  (a '+ a ') /2 . H3M'Łhhbb HanpaBaenie to- 
Ra, onaTB OTcnaTHiBaroTB ^IiaeHia a" a  a'', npoTHBB ROToptiXB oc'ra- 
HOBHTCH ROHH,bI CTpkaRH, H BŁIBOAHTB Cpe^Hee O.” = . (a"+a")/2 ; TaRB 
rrrb raabBaHOMeTpB momcctb óhtb He xoponio ycTanoBaeiiB, to 
OTRaonenia a' a  a", oóbiRiiOBCHiio, ne o^aHanonbi; noaTOMy 3a hcthh- 
Hoe OTRaoHeHie c r p ia n a  npanaMaroTB cpeflHee H3B stbxb OTcne-
tobb, t . e. a =  (a '+ a")/2 .

IIpepbiBaroTB Tenepn torb, a rb raabBaHOMerpy npaóaaataioTB 
MamaTB, pacnoaołReHiiua nepneH^BRyaapHO rb MamaTHOMy Jiepa- 
,n;iaHy TaRB, htoóh ero npofloaaceHie npoxo^,aao npe3B cepe^any 
CTpIiaRa; btotb MamaTB npaóaaiKaiOTB rb raabBanoMCTpy nacToab- 
ro, htoóbi no/yi, o^HHMB ero BaianieMB aiarnaTHan CTpiana otrho- 
naaacb óh na totb ace yroaB a, Ha ROTopma npeacfle ohh omcnona-
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.nacL noflB BiisiHieirh Tona bb oÓMOTirfe. BbtIimb nycitaioTB bb raab- 
BanoMeTpb npeamin tokb h 3aMimaiOTB OTKJionenie CTpf.JiKH P; no- 
HHTHO, KTO eC.IH Óbl Iie ÓblJIO OTKJIOUaiOIII,arO ManiHTa, TO CTpijIKa 
OTKJiOHHsacb ów na Taitofi yroaB (fi) iioab flfcficTBicMB B^Boe óojib- 
m aro Toita. IIpepBaBB oiuitl tokb, npHÓJiaataiOTB uarHHTB kb rajiB- 
BaHOMeTpy t3kb, htoóh cTpisjiKa ero OTKJiOHHJiacB aa  p; saTtMB no 
oÓMOTirfe nycKaiOTB upeatnin toeb h 3aM'h’iaiOTB OTKJionenie 7, ko- 
Topoe óe3B MarnHTa BH3biBaaocb óh BTopoe óoabinHMB tokomb h t . ;ę.

TaKHMB OÓpa3OMB paSiyfcHHBaiOTCH HJIH, KaKB TOBOpilTB, rpa- 
AynpyioTca noita3aHia raaBBaHOMeTpa; noeali stopo OTKaonenia 
CTptJiKH raaBBaHOMeTpa iioryTB eayiKHTb flaH cpaBiienia bcjihhhhb 
TOKOBB.

41) H acnndoeam b aaaucriMocmb coripom uenenin npoeonoKU omt> 
en pawiwpoeb.

Ilpu fiopb i. Tpa^yupoBauHun raabBaiiOMeTpB cb oaeHb iia- 
JIHMB COIipOTHBJieHieMB; SJieMGHTB ^aHiSIIH; pa^B Iiefi3MBÓepOBBIXB 
npoBOJiOKB: fliaMeTpa bb 0 -5 mm. h ^.thhoio bb 5, 10, 20, 40 m.; 
3aT'hMB IipOBOJIOEH ĴIHIIOIO BB 40 m., HO CB fliaMGTpaMH BB 1 H 
1-5 mm.; KOMMyTaTopB.

Onwmt. CoeTaBJiHioTB u/fcnb H3B rajiBBaHOMeTpa, KOMMyTaTO- 
pa, gaeMeHTa ^aH isaa h o^ iioh h3b iipobojiokb. nocai^OBaTeabiio 
BBOAa bb . iyhnb npoBoaoKH o^noli tojiu ĥ iih , ho pa3JiH’iiiOH .hjihiih 
naxo3,HTB, hto noKasanie rajiBBaHOMeTpa t Łmb MeHbine, tIimb óojib- 
me j a m a  stoA npoBOJiOKH; OTCio^a aaitaionaeMB, hto coupoTHBJie- 
iiie npoBOJiOKH nponopu,ioHaabHO ea .uraml;. Bboah bb iyhnb npoBO- 
jlOKH 03.H0H flJJHHH, HO pa3JIH'IHHXB ^iaMeTpOBB, HaXO^HMB, HTO CO- 
npoTHBJienie oópaTno-nponoppioHajibiio naoipa^H nonepeanaro cl>- 
aeHia (KBaxpaTy ^iaM erpa). E cjih hmIiiotch hpobojiokh t4 xb ace pa3- 
sitpoBB, KaKB h upe^Hflyipia, ho h3b flpyroro  BemecTBa, to jicpko 
Taitate OÓHapyatHTb, hto conpoTHBJieiiie npoBoaoitH 3aBHCHTB otb 
ea BeipecTBa.

42) Upoenpumb 3anoHb Ona.
IlpuGopw. rpaflyHpoBaHHHH rajibBaiiOMeTpB, 3 saeMeiiTa ^3,a- 

nisjia, hięhkb eonpoTHBaeHiii, KOMMyTaTopB, eoe^HHHTeabiiaa npo- 
BoaoKa.

l lp n  neHMlmin roTOBaro ainnita coiipoTHBaeuiH Moatno caMOMy 
y c rrpoHTb pa^B oópa3u,OBbixB conpoTHBJieHiH; ^Jia SToro ÓepyTB 
H3oaHpoBaiiHyio Toimyio iien3HabóepoByio npoBOJiOKy bb ityeKaxB 
pa3HOH flJiHHbi. K aat^ua itycoKB HaMaTHiiaioTB na ^epenannyio 
KaTynnsy h kohęh upoBoaoitH eoe^iiHaioTB cb kjicmmhmh, iipnifp ta-
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jieHHHMH kb liaTyiUKfe; na itaTynmfe ct&bktb u,H<i>py, Bwpaataio- 
myio flJinuy jipoBOJioita; arry  u,H*py h mojkho iipHiiHiiaTb 3a co- 
lipOTHBJienie npOBOIIOKH BB Hp0H3B0abIIbIXB eAHHHB,aXB.

0/mwic. CocraBaHiOTb iyhnb ii3B rajibBanoMCTpa, aipHna co- 
npoTHBJieiiilł, KOMMyTaTopa u aaeMeHTa ^auiyjia. Bbo^ htb npn no- 
moięh aipnita errojib óojibnioe eonpoTHBJienie R , mtoóh coiipothb- 
jieHieiiB 0CTajibHbixrb n a c ie !  u/hiin mojkho ólijio iipeHeópeub. IIpo- 
nyCKaa npesB raabBaiiOMCTpB torb, 3aMfcuaioTB oTKJioiieiiie a, ero 
CTpljJIKH IipH BBeAdlHOMB COlipOTHBJICIliH 7?,; BBO^HTB HOBOC COlipO- 
THBaeHie 7?a h saMfcuaiOTB noBoe OTHJioricnie a2. E cjih naii^eHHbia 
TaKHMB OÓpa30MB OTKIIOIieilia CTptaKH CpaBHHTb CB COOTBliTCTByiO- 
IHHMH COnpOTHBJieHlHMH 11,'IilIH, TO liafi^eMB, UTO IiepBbIH OÓpaTHO- 
iipotiopu,ioHajibUH iioc;i't;pniMB.

EepyTB Tenepb ^ocTaToano óojibinoe eonpoTHBJienie R  h, He 
H3M'£hhh ero, bboahtb bb lyfeiib cnepBa oahhb, 3aTrhMB #Ba, Tpn... 
aaeMeHTa, coeflHneHiibixB nocjrhAOBaTejibiio. OtmI.tiibb OTMOHenia 
CTpllJIKH rajIbBaHOMCTpa lipa 3THXB 01IUTaXB, liaSOflHTB, UTO OI1H 
npHMO-nponoppioHajibHbi nncay  b3hthxb OJieneiiTOBB; cjtIi^. torb 
iipiiMO-iipoHopujoHajieHB BaeKTpoABHatymeH cmiii óaTapeH.

4 3 )  yó icdunucu , urno moKa nporiopnionaAem  m au ieuy  coomanm- 
cmaywiu,aio yuia, om ujioiienifi cmpnjiKU laM eanom em pa.

I]pu6opVl. PąjIBBaHOMeTpB CB H3B’JiCTHblMB COHpOTHBJieHieMB 
(</) HJIH JKC CO CTOJIb MaJIHMB COnpOTHBJICHieMB, KTO HMB MOHCHO 
npeHeÓperaTb; hujhkb coupOTHBaeHi!; aaeMeHTB ^an iaaa , conpoTHB- 
Jienie ()’) ROToparo hsbIjctho; KOMMyTHTopB; TOJiCTaa coe^HHHTejib- 
naa npoBoaoRa.

OnMłns. IIo 3aROHy O na mojkho naiiHcaTb i =  E I{R -yr-\-g \ 
cb ^pyrofl CTopoHbi iiojiojkhmb, kto i  =  Zutg-a, i\a,Ii a ecTb yrojiB 
OTRJioiieiiiH cTpfijiKH raabBanoMeTpa; TaKHMB oópasoMB hmPcmb 
/ c t g a  =  .Z?/(.R+r+<7); jpia A pyroro conpoTHBJienia h cooTBhTCTByio- 
iH,aro OTRJioHeriia nycTb A tga,= ^/(7? , 4-r+ p ) .  OTCio^a mojkho HaiiHcaTb

tg  a (77+r-i-#) =  t g a t ( Ą + r + .y )  =  . . .

T hkhmb oópasoMB bch Haina sagana cbo^ htch kb iipoBtpKli 110- 
caśflHaro ypaBHema.

CocTaBJiaioTB iyhnb H3B raabBaiiOM eipa, ajieMeHTa, aipHKa co- 
npoTHBJieniH 11 KOMMyTaTopa; H3B aipaita  noAÓHparoTB Tania co- 
npoTHBaeHia 7?,, 7?2, ••• htoóh y m b i OTHJioiienia CTpluKH rajibBano- 
MeTpa nocjrhflOBaTeabHO óhjih 5°, 10°, 15° h t . a. ^0  70°; bbihhcjih- 
iotb Kaat^biu pa3B yKa3aiiHoe npoH3Beflenie tg  a (72+ j'4 -^).
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44) OnpedibJium/b conpom uaM nie npoaojiOKU, (jiiemodz nodem a- 
houku).

UpuSopm. 9aeMeHTi> ^ aa iaaa , raabBaHOMeTpB, hiijhkb conpo- 
THBJieHifi, KOMMyTaTopt, H cnuTyeuaa upoBOJioita ii cocaHHHTeabHaa 
npoBOJiOKa.

Oiwims. CocTaBJiaioTB u/fciib H3B rajibBanoMCTpa (conpoTHB- 
aenie noToparo Toro ate nopaflita, itaitB h HCiiHTye.Moe), aipnita co- 
npoTHBJieniii, KOMMyTaTopa h aaejieHTa. H3b aipnita coupoTHBae- 
niii iio^óapaioTB Taitoe coupoTHBaeuie, htoóh oTitaoHeHie raabBa­
HOMeTpa Óuao bb 45°. SbtIimb ii3Ml;pneMoe coupoTHBaeiiic bbihjiio- 
aaioTB hbb u/Ijhh, ho hięhkomb bbo^ htb Taitoe HOBoe conpoTHBJie- 
nie, uto6h  OTitaonenie eTptaKn raabBanoiieTpa ocTaaocB npeacHHMB. 
I Iohhtho, hto 9to coupoTHBaeuie, bhobb BBe^eHiioe hiębkomb, paB- 
ho H3M’tpaeMOMy.

45) C paeuum b dJieKmpodeuoKyuijin cum deyxv sjieMeumoeb.
Upiifiopm. raabBanoMeTpB, aacMeiiTB ^an iaaa , cpaBHHBaeMuS

oaeMCHTB, aipHKB conpoTHBaeHiH h coe^HiiHTeabiibia npoBoaoitH.
Om m . CocTasaaioTB iyfcnb H3B raabBaiioMeTpa, aipnita co- 

npoTHBHCHifi ii oóohsb gaeMeiiTOBB, BBea;eiiHbiXB irocaiAOBarrejiBno. 
Cuepna aHoa,B ochoto gaeiieiiTa cocauiihiotb cb itaTo^OMB flpyro- 
ro  (Torfla aaeitTpoflBHatyinaa caaa  u/hiiH =  E + E ' )  n 3aji'IiiaioTB 
TOKB, i; 3aT’IiMB aHOflB OCHOTO 3aeMCHTa COCASIiaiOTB CB aHOAOMB 
ap y ro ro  (Tor^a ajieitTpoABnatymaa cnaa ii/Łiih —  E  — E ')  h oiihtb 3a- 
jrliaaiOTB tokb, i'. T bkb itaitB conpoTHBaeHie iyfciiH bb oóohxb eay- 
aaaxB o,tho h to ate, 7?, to mh jioatejib HaiincaTb,

E + E '  E — E'
1 =  - 1 T -  0  l = — T T '

OTity^a
E  i '+ i  

~E' ~

h jh , na3HBaa a h a ' OTKaonepia MarHHTHOH CTptaitH raabBaHOMeTpa 
BB nepBOMB H BO BTOpOMB OIUlTt,

E  __ tg  a' +  tg a
E '  tg a '—tg a

(OKOHuauie c /ili/iycn ,).



OBTb H3flAHIH BTj 1902 T.
nonyjrHPHO-nAy^iiAro acypHAJiA 

$H3HlIECK0E 0B03PEHIE.
BcTyuaa bi> TpeTifi ropi. CBoero cyipecTBOBania, ^nsanecitoe Ooo3- 

ptHie ocTaneTca BŚpauMB pasa naMimennoft pfejni a G yperb  3naKOMnTb 
cbohxt> miTaTe.neS ct> Ba»H^2inwMH ycnbxaMa $b3hkh, a r a m  cooGipaTh 
hmtj npaKTHaecKH-nojresHbia CBfeufcnia no npeno^aBaHito 3Toro upepMera.

OonyBCTaie MHoraxi> cnepiajiacTOBb pfcjiaMb <J>H3anecKaro OGospIł- 
nia oGesfienHBaeTTj pepaKnin pliHaufi Marepiajii u pjisi Gypyiparo ropa. 
Yate Teriepb bt> pepaKpia HaxopaTca CTaTbii: O. X gom,coh(i „Xapaare- 
pHCTiiita coBpeMennaro cocToaHia Hayita oGb GjieKTpaaecKHKTi a  MarnaT- 
huxt» aBJieHiaxb“, H . U . M wm kuhci „CBofiCTBa HaapeKTpa3OBaHHaro 
0CTpia“ a  H . Pocmoeufioa: „ho ycirtxaMb 3JieKTpoTexnnKit. Kpowi; 
Toro Miroria jiapa aaiaBBJin CBoe HaMbpeaie npacjiaTB crarba  no caMUMb 
pa3Hooópa3HHMb BonpocaMi, a hmshho I i .  H . IH ujuiepz: 1) oGb gjieMea- 
TapHOMT. B3JlOateaiH 3aKOHOBT> rappOCTaTBKH, 2) oGb OIIHTHH^B ĄaHHUXT, 
aeatamax'b bt> ocHOBaHia ynetria o cbŁtJi, 3) o nocrpoeHia Mexanaifa Ge3B 
noMoipa cnjib u 4) o npenopaBaHia 4>h3hkh; B . A . MuxejvbcoHi>: 1) o Jia- 
ne8HHXT> cneKrrpaxB a 2) 3aMf>TKH no JieKpiomibisrb pejionerpapiaMb; 
U . X pyw fi8ó  no 4>H3H'iecKofi xhmim; A . JL H o m u j iu ^ z m  „Atomu 
a  nacTHpu14; A . II. CoKOjioen oGb 9aeKTpojiH3t; A . A . 9 iixeH eaM dt 
1) o BOJibTOBOM flyrŁ a 2) o KJiaecHUX"b onuTaxb; A . PoM>diaMMepz: 
1) o pyanoMb peryjiaroph n 2) oGb ajieitTpojiaTanecKOMb npepuBareiit.

(h> CBoefi ctopohu pepaKpia <I>H3łi<iecKaro OGo3ptHia 3aroTOBn.na 
p b iu a  pajTb craTefi no 'reopia ajieKTpoHOBi., KOTopaa npioGpfiraerb Bce 
Gonbinee a  Gojibmee BBaneme bb ®h3hkK

IlMbsmie HepaBHO m'6cto Cbt3pu BparaHCKofi accopiapia h Hkiiep- 
kbxb naTypaJiacroBB, a Tanate npepcToaipifi XI Cb1s3pb pyeci;axT> ecTec- 
TBoacnuraTejiefi papyTb, Koneaao, oGajibHufi u HirrepecauS Marepiajn. 
SM Oasanecb-aro OGo3ptnia.

PepaKTopb-H3paTCJib
npo®. U . 3ujioes.

Coflepmanie nepB bixt flB yx t to m o bl

<X>H3IPłECKArO O E 03PM IH  
1 t. (1900 r.)

Zapu—EeKKepejreBCitie Jiyui. E ym u— PenTreHOBCKie ay ra . EaJtaHum, — Bw 
CTaBKa npnCopoBi Ha cbfepfi npcno^arsaTCJCił (J>h8.-xhm. nayiti.. flaewdoacKiii—



HTora cili3^a upcno^aiiaTejicii <J>h3.-xhm. nayKB. 3eeMawi —  TacTiniKii Meiir.uiin 
aTOMOBfc. 3 u^ obtj— Ka-ro^HLie Jiynn—Bcenipnoe TaroTisaie—<I>H3HqecKi2 KonrpeccT,— 
Ckopoctl paonpooTpaueHia sjieKTpiwecTBa. Kopmo—Teopia cb1>tobbixt> bojihb h ea 
BaiflHie na coBpeMeHiiym <j>ii3HKy. jleBedee-, CnocoGu noayaenia bhcokikł Tenne- 
pa iypb  — Oflpamaiomaa npn3sia—JK apt BoatTOBOii ,nyrn. jhm nM am — Kontrę ra3H 
aTMOcefepu. Muxejibcom— <Pn3riKa n e p e j t  cy^oMt nponie^niaro a  nepe^B aanpocasiH 
Oyflymaro. UołiHmimn— TnnoTesH bt> (JinaiiKt. HyauKape—Teopia n ontiT t. Coko- 
jiom,— C;i;na;enie rasoBt. Tpyceaim>— K.iaccubie oiilltbi. Ulv,.iAep-i,~-SaałTKa no sie- 
To^ojioria yaeHia o ^ boHiiomb npeaoaaenin.

2 a T. (1901 1’.).
^.BpnsuMTj —-MaKCBeMeBCKOe v. TBuuni n GmiMzcd&y —  AKTinio-o.icKTpnaecKia 

BBieHiii. P .iohójio ii rjommam,— Ckopoctl aaeKTpoiiarH. bo m b . tfe-Alemnb— CrorkTie
MeipuiiecKoii CHCTeMM. Pujiboj\n>—JKbsiib MaTepin— TeainepaTypa coriHpa. 3 uji(jgt>_
SaeKTpoMarnHTHaa Teopia eB'ŁTa — llBaenie 3eesiana. KajibBaym,—neperow ta rne- 
TaooBB. Popttio— Ckopoctl cnlrra. KapoMKom—HSSckojibko Teopeait o HanOoJibninxT> 
h cpeAHHXi. BeaiiuiHas-b. Jfcfetees—CKa.ia .o.ieKTpołiarrniTiibrrt b o m b  bt> aifnip-Ij. 
•HepMonmom — OpanmaatHŁie nptiGopni <f>H3. naOopaTopiii Cn6. yHHBepeaieTa M.u- 
xeAbcom, Oaepitii no cneKTpajiLHOiiy aHaxii3y. Pu,%apu,i>— OTHonienie B-ieKTpoiiar- 
HHTHLKB H BJieKTpOCTaTHneCKMB e^HIIHIĘB — OcHOBU 3JieKTpOTexiIHKH. PocmbG- 
■neez— Teaerpa-1011'b IJoy.iLceiia—npaKTHieeKaa i j iH s m B i cpe^nefl niKoafc. Poms —
IIacxaju>Hoe a ac b ja n ie  1901 r. i(>paHn. ((nMHnecKaro OSmeeTBa. Cnpumt, _ ^ bh-
ateHie naoT am  Tnep^aro ik r a .  Tponenm  —  KaeMpocKon-t. $umub-flpicepaj,bdT, — 
Teopia ioiiouB. Xaojbcom— Perpethum mobile. PIujuitpT,—SanoHB flonnaepa.

JKypHanb BHsoAHTb 6 pa3B bł ro^B (bb yaeSHue M ^caąu) noMepa- 
mh bb 2 3 Jiucra. II,tHa (cb nopecHJiKoro) 3 p. bb toab; upa nonnacKt 

cb HajioaceHHHMB imaTesKoMB 3 p. 25 k. (NB. BesiieHeiKHŁie 3aKa3u 
MCUOHHHIOTCH TOJIBKO CB HajlOHteHHHMB IIJiaTeiKOMB). KHarOapOHaBpaMB
5 %  ycTynKH.

Ilo^uacKa Ha 1902 r . iipaHHMaeTca bb khm!khuxb Mara3aiiaxB H. IT. 
KapGacHHKOBa (C.-IIeTep6yprB, MocKBa, BapniaBa a BmiBHa) a 3ajiaiynaHa 
(C.-IIeTepóyprB a BapmaBa), a Taaace (acKBiouaTejibHo otb aHoropo^- 
huxb) bb peiiaKpia <J>H3aaecKaro Oóo3pi>uifl (BapniaBa, IepycajiaMCKaa 
31, KB. 4).

T bmb ute mojkho ao jiy ia rb  1-a a 2-a tomu <J>n3aiiecKaro OSospliHia 
(sa 1900 a  1901 rr.). 1(1; u a  Kaacnaro tomu 3 p. (cb HanoateHHEijiB HJiaTe- 
» omb 3 p. 25 k.). KHaronpoflaBu,aMB 5 %  ycrynK a.


