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Haicb m h  ysite BH/yhjiH, urI;Trj> b 0 3 m o j k h o o t h  iipoBecTH pŚ3- 
Kyio rpauh  MejKjiy aBjiemaMH <Jioc(J)opecu,eHi],iH u 0nyopecH,eHU,iH. 
Ha upaKTHKi npBXOABTCa onpefl'hnaTb (J>.Tyopecii,eHU,uo, Kaict 
jnoMHHecu,eHu,iio, He conpaateHiiyio c t . KaKHMT.-ÓH t o  h h  ó h j i o  

iiaKOiijienieMT, BHeprin. n p n  KaacymeMca npoH3BOJrfe b t > pa3rpa- 
HHH6HilI 3THXT> HBJieHlH npHXO,n,HTCa npH3HaTb, HTO BT> 3T0M'b 
paarpaHHaeHiH ecTb h  3epH0 h c t h h h . OaeHb BaacHHMT. (jpaiwo- 
powb HBJiaeTCH Mescfly npoHHMT. t o , h t o  <J>ocl>opecB,eHB,ia He 
HaSaio^aeTca HBKor^a, 3a iicKaiOHeiiieMT. ypaHOBHXT> coep,HHe- 
H1H, Ha XHMHH60KH TlHCTHXrb HHflHBHflyyMaXT>, M6SK/Xy TŚMT. 
KaKij <{>ayopeoH,eHU,ia HBaaeTca Boo6m,e xapaKTepHOTHHHOH jijih  

onpert'ŁaeHHbixrb XHMHaecKHxrb coe^HHeHiii h  npoaBaaeToa m o r^ a  
ocoóeHHO pi3KO, Kor^a m h  H0Jib3yeMca He pacTBopaMH h j i h  c m 'Ł- 

CHMH, a XHMHieCKH HHCTHMH BeiU,eCTBOMT>. MajIO TOPO, HepiłftKO 
npHXOftHTca npH3HaTb c h o c o S h o c t b  <|>Jiyopecu,HpoBaTb 3a aacTbio 
MoneKyaH ( j o h h  Kpacam,HX'b Bein,eoTBrb, p,aiom,HXrb saeKTponn- 
THaecKie pacTBopn), h j i h  jiaace 3a OTjinbHHMH aTOMaMH (<|>Jiyo- 
pecn,eHU,ia napoBT> HaTpia, pTyra).

noBH^HMOMy pa3JiHaie MeJKjjy HBJieHiaMH <J)Oc<J>opecH,eHii;iH 
h  <J>jiyopecH,eHH,iH 3ai<.TiO’iaeTca He t o j i b k o  b/ b  c i io c o S h o c t i i  Ha- 
KonjiHTb OHepriio b t > o a h o m h  cjiyaad;. TaKrb, cHHTeTHaeoKie <J>oc<f>o- 
pHnojiyHaiOTCHHacTonyTeMT.pacfBopeHiaBeiH.ecTBa, n e  <j>jiyo- 
p e  c p n p y io  m a r o  b t > h h c t o m b  BHjyŁ, nero, o,n,HaKO, Ha;io 6 h j i o  

Ch  ojKH^aTb, ecjiH Ch - BH;vhib b h  pacTBopeHin BeipecTBa t o j i b k o  no- 
CTyjiaTT. a -tsi B03M0HtH0CTHHaK0nneHia3HepriH. KpoMŚ Toro, Becb- 
Ma BaaiHHMT. npejj,CTaBJiH6TCH pa3jiHaie Meac^y <|>ocl>opecn,eHn,ieH 
h  <|>jiyopecn,eHn,ieH OTHOCHTejibHO npaBHJia CTOKca. B t > t o  BpeMH,

’ )  C m . „<Pn3H4ecKoe OóosptHie11. Ns 1. 1913.
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KaKB ji,na $oc<$opecH,eHipH s t o  npaBHao aBnaerca BooSine a ^ h - 

CTBHTenhHO saKOHOMB, b b  npHMiHeHin k b  <J)ayopecu,eHH,iH OHO 
HHnieHO coBoiMB xapaKTepa 3aKOHa h  b b  aynineMB caynai 
nacTO ooTaeTca annu, xapaKTepiicTiiKon HŚKOTopofi T6HAeHU,iH.

M h  yBHAHMB, h t o  BOoSuje BecbMa TpyAHO ycTaHaBHHBaTB 
3 a k  o h  u  Ana HBneHiii <J>ayopecu;eHH,iH. B b  SoabinHHCTBi cay- 
aaeBB a ra  3aK0HU aBnaioTca Ha -i/kak nimib xapaKTepncTHKOH 
H3BicTHOH T6HAeHH,iH, HTO yKa3UBaeTB Ha CHOJKHOCTb catiiaro 
m e n a ,  ónarOAapa neMy iiyMimeHie oAHoro ycaoBia H3MiHaeTB 
He o a h h b , a iyknun paAB napaiieTpoBB, Bniaioui,HXB b b  c b o io  

oaepeAb APyrB Ha APyra.
B b  to BpeMa, KaKB <j)OC$opecii,eHii,iio m u  HaSniOAaaH tohbko  

b b  TBepAbixB TiaaxB, m u  HaSaiOAaeMB <|>nyopecH,eHH;iio b b  

TBepAUXB, s k h a k h x b  h  ra3OOÓpa3HuxB TiaaxB.
J^aa aBaeiiiii $ayopecn,eHH,iH npeACTaBaaeTca cymecTBeH- 

h u m b  3aK0HB 1'poTTyca, no KOTopoMy ToabKO noraomeHHue 
ayHH MOryTB OKa3aTbCa ftKTHBHHMH. TaKHMB 06pa30MB uaMB 
npHAeTca HcitaTb aKTHBHue ayHH b b  oSaacTaxB cneKTpa norao- 
ipenia $ayopecn,HpyioiH,aro T ina. BecbMa nacTO, OAHaKO He 
BcerAa, pacnpeA'kaeHie BO3ÓyjKAeHia coBnaAaeTB c b  pacnpeA i- 
aeHieMB noraom enia. B l3 b  ceMH noaocB b b  cneicrpk noraom e- 
Hia xaopo$Haa t o h b k o  a 15̂  noaocu coBnaAaiOTB c b  MaKCHMy- 
m o m b  rf>ayopecn,eHii,iH. no TareH6axy. B b  cneKTpi noraom em a 
„KpacHOH M arAaau“ TareH6axB HaxoAHTB Tpn noaocu, h  Bci 
o n i  aKTHBHu. CneKTpB rioraomeHia ypaHHHB-HHTpaTa HMieTB 
n c o b c Ł m b  h o  aKTHBHua noaocu.

Ha ocHOBaHin c b o h x b  H3caiA°BaHiH C t o k c b  oSocHOBanB 
npaBHao, hto  Aanna b o h h u  B036yJKAaioiu,arO cnkra BcerAa 
MeHbine j .i h h h  b o h h u  BO36y®AeHHaro CBfea. O t o  npaBHao 
BU3Baao BecbMa oSocTpeHHyio noaeMHKy, KOTopaa b b  c b o i o  one- 
peAB nocayacnaa h o b o a o m b  a ^ h  Sonie oScTOHTeabHaro H3yne- 
Hia $ayopecn,eHii;iH.

B b  HacToamee BpeMa He noAaeaiHTB HHKaKOMy coMHimio, 
hto  npaBHao CTOKca, BooSine roBopa, k b  HBneHiHMB $nyo- 
pecu,eHn,iH He npnMiHHMO. O h o  oSo3HaHaeTB Bcero nnuib 
H3BicTHyio TeHAeupiio, KOTopaa xapaKrrepH3yeTca pacninpeH- 
h u m b  npaBHHOMB CTOKca. H m b  noab3yeTca, HanpHMipB, Kaii- 
3epB b b  cBoeMB Handbucli der Spektroskopie: „oSaaoTB h  m h k - 

CHMyMB <j)ayopecH,eHn,in aeacaTB Buiue, no a k h h I i Boaau, h -Łm b
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o ó n a c T B  h  M aK C H M y M B . i r o j i o c h i  n o r a o m e H i a .  O ^ H a K O ,  h  b h  r a K O H  

p a c i u i i p e m i o i i  < J > o p M y H H p o B K i n p a B H j i o  C T O K c a  H e  B c e r ; i , a  o n p a B -  

f lH B a e T C H  H a  o n b r r i .

f l j i H  A e M O H C T p a p iH  n p a B H J i a  C T O K c a 1)  r a r e H 6 a x a .  i i o j i b - 

a y e T c a  c n e K T p a n b H O  p a a J io m e H H b iM T .  c b ś t o w b . ® j i y o p e c n , e H i i , i i o  

K p a c H a r o  H a $ T a n H H a  o h h  B O 3Ó yJK ,n ,aeT 'i>  y a i c o i ł  n o n o c o n  c n e K T p a ,  

a  3 a T i x i b  n p n G a H m a e T a .  n o c T e n e H u o  a r y  n o n o c y  k h  t o h  o G n a c T H ,  

O T K y ,n ,a  H a H H H a e T c a  c n e K T p a .  < |u iy o p e c n ,e H H ,iH .  H o p , B H r a a  ^ a n t n i e  

n o n o c y  B O 3 6 y 3 K ,n ,a K > m a ro  c n e K T p a ,  o h t > s a M i T H n a . ,  i ; a K 'b  y K o p a -  

H H B a e T O H  c n e K T p a .  $ n y o p e c n ; e H i i , i H ;  T a K H M a . o G p a s O M a .  ^ J i H H a  

b o j i h b i  B O 3 6 y jK ,n e H H a r o  C B Ś T a  h o  j ^ i n a e T c a  G o n b i u e  a j i h h b i  

b o j i h b i  cB -feT a B 0 3 f > y } K j i ,a io m a r o .  U p o T H B t  n p a B n n a  C a o K c a  B 0 3 -  

C T a u a J iH  J I o M M e a b ,  # 0 K a 3 Ł i B a a ,  h t o  o h o  p o n y c K a e r a .  M H o m e c T B O  

H C K m o a e H i H .  O T C T y n n e H i a ,  n a G n i o ^ . e i i H U a  J I o M M e n e M a . ,  H H K o r .u a  

H e  0 K a 3 B iB a a H C b  o c o G e H H O  3 H a H n T e n b H Ł iM H ,  h t o  h  ; i , a n a n o  e r o  

H p O T H B H H K a M H  B 0 3 M 0 H C H 0 C T b  O Ó b a C IIH T L  e i ’O p e 3 y n b T a T b I  O IH H Ó - 

k h m h  H a S a i o  j e m S ,  i i a n p i i M i s p a . ,  H e a n c T O T o n  p a 3 J i o m e H H a r o  n p H 3 -  

M a M ii  it jih  ' n p o n y m e H H a r o  ( j f in j ib T p a M ii  C B i a a .  J I o M M e n b  p a 3 f l i -  

n a n a .  B cfe ( f w iy o p e c n ;H p y K ) iH , iH  B e i n y c T n a  n a  r p n  r a n a :

1 )  B e i p e c T B a ,  o 6 n a ^ a i o i n , i a  p i a n o  B b i p a a i e H H b i M a .  c n e K T p o M a .  

n o r n o m e H i a  h  a p K H M H  n o B e p x H O C T H b iM H  O K p a c K a M H . T a n i a  B e ­

m e c T B a  n o  J I o M M e n i o  n e  n o f l a n n a i O T c a  n p a B H n y  C T O K c a .  O h h  

o G i i a j i a iO T a .  c n e K T p o M a .  < J> oc< J> opecn ;eH n;iH , c o c T o a u j .H M H  n a a .  o ^,h o h  

n o j i o c b i ,  h  o r a  n o n o c a  M o m e T a .  Gh t b  B H 3 B a H a  n y n a M H  n i o G o f t  

T y iH H B I B O JIH b l, e C JIH  TO H B K O  O T a  ^ .H H H a  b o j i h e i  c o B n a ^ a e T a .  C H  
o a h o h  H 3T . a K T H B H b ix 'b  n o n o c a .  n o r n o m e H i a .

2 )  B e m e c T B a ,  o 6 a a p a i o m , i a  o a h o c t o p o h h h m h  c n e K T p o M a .  

n o r n o m e H i a  c o  c r o p O H b i  G o n i e  n p e n o M n a e M b i x a .  n y n e i i .  T a n i a  

B e m e c T B a  o G n a / i a iO T T .  M O H ie  a p K H M H  n O B e p x H O C T H b iM H  n p a c K a M H  

11 n o f l a n H a i O T C H  B o o G m e  n p a B H n y  C i O K c a .  9 t h  B e m e c T B a  h m ś i o t t s  

T a K H c e  c n e K T p a  < J > n y o p e c n ;e H n ,iH ,  c o c T o a m i n  H3a> o ,n ,H o ii  n o n o c i a .

3 )  B e i p e c T B a ,  i i M i r o i p i a  c n e K T p a .  < J n y o p e c n , e H n , i i i ,  c o c T b a -  

i ą i f i  H 3 T . H i c K o a b K H X rb  n o n o c a . .  H i K O T o p b i a  n o n o c b i  h o ^ h h - 

h h i o t o h  n p a B H n y  C T O K c a ,  p p y r i a  m e  i i i r a , .

’) flna aeMOHCTpayiH npaBHJia CTOKca CJiywHrb Taione an n ap a rb  ct. ne- 
peKpeCTHblMH npH3MaMH. riOCpenCTBOM-b OHHOH npH3MbI npOeKTHpyeTCB CneKTp-b Ha 
4>jiyopecunpyioiuyio n0BepxH0CTb u pa3CMaTpnBaeTca nocpencTBOMi. npyroń npn3Mbi, 
pe6po KOTopoii nepneHHHKynapHO k i. nepBOfi; oTCTynneHie ott. npaBHJia CTOKca 
nojiWHO oÓHapyjKWTbCH bt. tomi., hto CBfrrb HaónionaeTCH no apyryra CTopoHy 
aiaroHajiH, coennHHiomeH komun nepeKpeCTHbixb cneKTpoBi..

HHKor.ua
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HIiiKoni.ca. i i  MeppHTTi> Toro MHiHia, a ro  T ina 3-ii Ka- 
Teropin JIoMMena cyTb iipooTBia cMicu, h  h t o  Kant/ioe x h m h - 

aecKoe coe^nneHie HMieaa. cneKTpn. $jiyopecu;eHii;iii, cocToain,iii 
H3T> O^HOi nOJIOCŁI. EcJIH 3TO, SbITb MO3K6Ta>, H ÓblBaeTl. HaCTO, TO 
noBHflBMOMy He Bcerxa: HanpHMipa., xnopo$Hnnn> u ypaHOBbia 
eonu HMiiOTt no HicKonbKO nonoca. b t , cneKTpi (J>oc<j)opecu,eH- 
nin, TaKOBŁi n .nBOHHbia conn nnaTHHH. Ba. nocniniiee BpeMH 
HnKonbca. h  MeppnTa. H3cni^OBann Bonpoca. Ha npnMipaxa», 
’iaiom,Hxa. TaKoe OTKnoneHie ora. npaBana CTOKca, h t o  npnxo- 
flHTca yflHBjiHTŁca, h t o  o h o  Morno TaKoe /i,onroe BpeMH ocTaBaTbca 
nona. BOnpocOMT>, TiMa. Sonie, h t o  BiKOToptin H3T> 3 t h x t > Bein,ecTBa. 
S h u i h  H3cniffOBaHbi h  paHbiue. HnKonbca. h  MeppHTTa. ’) H3Mi- 
paiOTa. cneKTpo^OTOMeTpiiaecKH <J>nyopecii;eHii,iK) pa^a Beui,ecTBa., 
BO36y5Kflaa r a t  nonocawn H3a> pa3HHHUbixH. oónacTeit cneierpa. 
Il3cniflOBaHM obuni; 3 0 3 i i h h >, KpacHEiii na^Taiinna., poflannHa., 
<J>nyopecii,eHHTj, cipHOKHcnniH x h h h i i h . ,  xnopo(J>iinna., ypaHOBoe 
CTeKno, 3eneHLiH h  óinbiii nnaBHKOBbiii mnaTa. n  acKynnHH.. 
CneKTpa. (|)nyopecn,eHnin c o c t o h t h . b o  Bcixa> 3 t h x h . cnyHaaxa> 
H3TS o ,h h o h  nonocu, nełKamefi He^aneKO o t h . aKTHBHoii nonocbi 
b h > cneKTpi nornoiH,eHia, HHor^a o 6 i oSnacTii OTaacTH noKpm- 
isaiOTT. npyra. upyra. Bo Bcixa> 9Tiixa> cnynaHxa. <J>opMa KpuBoii 
HHTeHCHBHOCTH BH> CneKTpi HCnyCKailia He 3aBHCHTH> OTH. flHHHbl 
b o h h ł i  B036y5Kji,aioni,aro cBiaa h  MaKCHMyMH. ocTaeTca Ha 
TOMH. 3K6 M ie li. YjKe 3TO CBOHCTBO KpHBOH HHTeHCHBHOCTH 
yKasHBaeTn. Ha HenpnMiHHMOCTb ripacnna CTOKca Bi, b t o m h .  

cnyaai. JĘna HiKOToptixa. H3a> H3cnin,OBaHHHxa> KpacoKa., KaKa. 
HanpiiMipa. nań 303HHa, TepneTa. b c h k I h  c m b ic h h . nawę pac- 
innpeHHoe npaBimo CTOKca: HanSonie ^ificTBHTenbHiiMn h b h h - 

io t c h  nyan Menie npenoMnaeMbie, niMa. cooTBiTCTByiomie 
MyKCHMyMy Ba. cneKTpi <J>oc(J)opecii;eHii,iH.

MHorie yaeHbie nn;i,i,an Ba> peHTreHOBCKHxa> nyaaxa> pa,a a. 
HepaBHOMipHhixa> HMnyabcOBa., Hpe3BHHaiiHO Manoii /inunhi 
b o h h l i , h o  no npHpo,n,i CBoeii onHHaKOBbixa> ca. nynaMH c u iia  3).

’) E. N i c h o l s  and E. M e r r i 11. Studies in Iuminescence. Phys. Rev. 
19. (1904).

2)  L o c .  c it .

3) W. Friedrich, P. Knipping u M Laue ynanocb nonyiHTb HBneHin HHTep- 
4>epeHLUn peHTreHOBbixi. nynefi. Ponb fln4><ł>paKiroHHOii pfemeTKH (Tpex"b n3Mfepe- 
Hiw) nrpaioTił npn 3tomi> chmmctphhho pacriojio>KeHHbifl nacTHUbi KpucTa-nnoBTa.
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Ba. cbh3h ca. sthmt. IIIyKHexTrB ’) Ha^iaaca HaHTH Bt cneaipi 
<J)3iyopecu,eHU,in rfejrB, <jf>.nyopecii,Hpyioin,iix'B h nona. BaiaHieMa. 
ayaeii cniTa, noayaeHHOMa., o^Haao, no ,̂a. BaiaHieMa. peHTreHO- 
bhxt. ayaeii, ayan Kpanuen npeaoMaaeMocTH Ba. oSaacra Hly- 
M am  lian aa Hefi. Pe3yaBTaTBi OKa3aaHCB OTpHu,aTeaBHbiMH, 
6h t b  mojkcfb, BCjrŁ/i,cTBie npHMiiHeHia Hê ,ocTaTOHHBixa. BKcne- 
piIMeHTaJIBHBIX'B cpe^cTBa.,

IIIyKHexTrB paSoTaaa. bt> BO3ffyxrh, ca. oSbikiiobchhbimh 
(J)O'rorpacf)HaecKiiMH naacTHHKaMH; Kaica. HSBicTHO, ayan Hly- 
MaHHa noraomaioTca otchb chhbho Kaica. BO3nyxoMa>, rraK'B h 
JKejiaTHHOH. Ca. nepewfiHOH pacTBopHTeaa HBMinaeTca h cneKTpa. 
noraoiu,eHia pacTBopemiaro Beiu,ecTna. 3a,icB HMieaa. 3naaenie 
npaBHao Kynjyra: „ca. nepewhHoii pacTBopHTeaa noaocii bt. 
cneKTpi noraoin,eHia nepeMrhin,aiOTca aa. icpacnoMy KOHuy 
cnearpa, ecan mli nepexo,n,HMa> oaa. paoTBopuTeaa ca. mchb- 
hihmh. Koa^iinieHTOMa. npeaoMaeHia aa. TaaoBOiiy ca. 6ojib- 
miiMa>“. IlpaBHao Kyn;i,'ra ne aBaneaca eunHCTBeHHBiMa. (panTO- 
poMa, ;iaa oii/Iihich H3MiH6Hia noraoin,eHia cBiaa ca. H3M'hue- 
HieMa. npnpouBi pacTBopHTeaa. S^icB nrpaeaa., noBHp,HMOMy, 
aacro GoaBiuyio poaB noaHMepH3an,ia MoaeKyaa., ioHH3an;ia, 
oGpa3OBaHie rn^paTOBa. n t . n.

Hapa/iy ca. usMiiHeHieMa. cneaTpa noraomeHia itsMfoiaeTca 
n cneaTpa. <poc<popecH,eHn,in, n IHaeHrepa. bt. n,iaoMa> pa/i/Ł npn- 
M&poBa. Hoaa3BiBaeTa>, t jo  npaBHao KyH,n,Ta mohcho npnM&HHTB 
aa> (payopecH,eHH,in. Ofluaao, n Tyaa. jyhao ae o6xonnTca 6e3a> 
ncKaioneniii, n 9. BiraeMaiiHa. o6pain,aeTa> BHHwairie Ha xhmh- 
aecayio CTopony jyŁaa, ji,e3areperanjio n noaHMepH3au,iio MOae- 
ayaa. h t . a -

Ca. HSMiiHeHieMa. KOHH,eHTpau,in nsM-hHaeTca noraoin,eHie 
OB/Pra pacTBopOMa.. Jl/ia noraomenia rojieHa. saaoHa. Beepa-

fln4>cj)paKuin jiy^eii CBtTa npw 3thxt. ycnoBiBXT. He HafinranaeTcn, thkt. kbkt. 
HJlHHa BOJlHfel CJIHWKOMT. BeJlHKa no CpaBHeHilO CT. p33MbpOMT» HaCTHLCb, H npoxo- 
flHTT. TOJibKO npHMOjiHHefiHO pacnpocTpaHHiomiHCH CBtTT. (cm. Drude. Lehrbuch 
der Optik. 1906, CTp. 209 npHMbH.). flna peHTreHOBbix-b jiynefi flnHHa bojihh ho- 
craTOHHO Mana, u no-roMy nwjicjjpaKuisi ywe HM-feeTT. mŁcto. W. Friedrich, P. Knip- 
ping und M. Laue. Interferenzerscheinungen bei Róntgenstrahlen. Sitzber. der 
Kon. Akad. 1912, Jahrg. S. 303,

’) P. S c h u h k n e c h t .  Untersuchungen iiber ultraviolette Fluorescenz 
durch Rontgen und Kathodenstrahlen. Dissertation. Leipzig. 1905. UHTHpoBaHO 
no Kayser’y.
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JlaMÓepTa: J = J ta d:C, Jo O3HaHaeTb HHTeHciiBHOCTb na- 
^aiom aro cirkTa, J —nponyiąeHHaro, a - - Koac^HH^eHTb norno- 
m em a /yia KOHH;eHTpan,iH oflHHKąa, d—TOJim,BHy caoa, c—k o h -  

uenTpaujio pacTBopa.
PacTBOpu ^aiOTb OTCTynaeHia o t t > o t o t o  3aKOHa, noc-KoabKy 

BSMijHfleTCH paCTBOpeHHUB BHflBBB^yyMT, 6y/I,b t o  BCfliflCTBie 
pacHjenaeHia, nojiHMepa3aii,iH b h b  ^pyi'Exrb npHHHHb. C t > 

BaMiHeHieMi. KOHH,eHTpau,iB H3MrhHaeTca b  <Jwiyopecn,eHu,ia, Kain, 
BO BHT6HCBBH0CTH, TaKT* B BO paOBOJIOJKeHilO HOJIOCb, — nepe- 
Mifll,aiOTCH MaKOHMyMH B T. R. BaJIbTepb CBKSblBaeTb B3M&Be- 
nie 4>nyopecu,eHB,iB vh BSM^HenieMb noraomeHia cB^Ta b  a.y- 
MaeTT., 'ITO BOCKOBBKy Bb paCTBOpfe H6 npOHCXO,n,HTb BSJdiłHe- 
Hia pacTBopeHHaro HHflHBBjiyyMa, nocToabKy He B3MrhHaeTca b  

cnocoÓHOCTb <JvryopecH;eHH,iB OTln,’hjibHHXb MOJieicyab, Kain, h o  

B3Mi5HaeTca cnocoSnocTb <J>nyopecu,eHH,iH, coraacHO 3aKOnyBeepa. 
OTCTyajieHia 0Tb s t o p o  napaaaeaH3Ma c t > aBneniaMB <J>jiyo- 
pecn,eHipiB OHb nuTaeTca oSbacHHTb H3M'hHeHieMb caMBXb m o -  

neKyJib, h t o  HecOMHiHHO ÓHBaeTb b o  MHornxb cayaaaxb 
BSMiBenia KOHB,eHTpau,iB.

ByKKBHraMT> Haxo^BTb, h t o  cb yMeHbiiieiiieMT. KOHî eH- 
Tpanja yBeanaBBaeTca Boo6ui,e cnocoSHOCTb <J)ayopecn,HpoBaTb. 
llHTeHCBBHocTb pBpra. pa3CHBTaHHaa Ha op,Hy Moaeicyny, pacTOTb 
b t > H'feKOTopbixrb B3ca,feAOBaHHbix'b b m t > cJiyHaaxb napaiurenbHO 
ioHH3an,iB pacTBopa. Ojcio^a OHb /pbjiaeTb Bbino;i,b. h t o  Bb 
pacTBopł. f{)ayopecii,BpyiOT'b TonbKO ioHbi.

KHo6aayx,b yKa3HBaeTb, h t o  i o h h  h c c o m h ^ h h o  o6nap,aroTb 
c b o c o S h o c t b i o  (JwryopecujipoBaTb, t h k t s KaKb b s b ś c t h h  MHorie 
caynan, Kor^a $ayopecn;BpyiOTb pacTBopbi npaKTBHeoKB coBep- 
BieHHO iOHH3HpOBaHHbIXrb ajieKTpOJIHTOBb. Op,HaKO, HaiitcTHbl 
cjiyaaB <f>nyopecu,eHH,in b  He ioHH3apoBaHHbixb BenjecTBb. B t > 

t o m t > cayaaś, Korji,a $Hyopecn,HpyK>Tb KaKb i o h h , Tana, a  m o -  

jieKyjibr, 3aBBCBMOCTb <J)ayopecu,eHH,iB 0Tb KOHU,eHTpau,iH cra- 
HOBHTCH ftOBOJIbHO CnOJKHOH.

BooSnje m o j k h o  CKa3aTb, h t o  nch p,o onxb nopb HaSaio- 
,n,eHHbie caynan BSMtHeHia <J>nyopecH,eHii,iB cb KOHU,eHTpaH,ieH 
oGbacHHiOTca HawfeHeHieMb cocToania BenjecTBa, Bcai^cTBie no- 
HHMepH3au,iB, ioHB3an,]H b  t . b . JĘpyron Bonpocb —e^nHCTBeH- 
HO-2IH 9TO BO3MO3KHOe oSbHCHeHie, B HBJIH6TCH-JIB HSwfeHeHie 
(JwiyopecneHuiB TonbKO cni^CTBieMb BSMiHeHia BornoBjeHia
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cBiłTa; ffpyrHMH cnoBaMH: HBaaerrca-aH nisiTi. ^ayopecpeHpin 
ep,HHCTBeHHO <j>yHKn,ieH upiTa Tina?

Teopia BHflewaHHa, KOTopaa bh^,htt> bt» ayaaxrb <J>nyo- 
pecaeHuin caiflCTBie coTpaceina, npoHcxoxam,aro no upannH i 
BO3coe3.HH6Hia pa3ao5KeHHHX'b nyaaMH CBiia nacTeii MoaeKyabi, 
npe^BH^HTT. a  BjriaHia cpe,n,bi Ha $nyopecn;eHH;iK), He mrfciomia 
HHaero oóiparo ct. H3MiHenieM'b noraom enia oBiia. Pa3T>exn- 
HeHHbia aacTH Moneicyjrb BCTpiaaiOTTs Ha CBoeMT. nyTH Moae- 
Kyau pacTBopHTeaa nan ^pyrHxrb pacTBopeinibixrF> BeipecTBa. cb 
KOTopHMH ohś h cTairKHBaiOTCH. TaitHMT. o6pa3OMT>, epe.ua 
HMieTT. Henocpea;cTBeHHoe BniaHie Ha MexaHH3M,b HcnycKama 
cis-kra. a caiftOBaTenbHO, h na <{>nyopecH,eHH,iio, BniaHie, ne hmIsio- 
iH.ee minero o6m,aro ct> Ji3M'IsHOHieM'b noraom,eHia cBiTa.

OnbiTHbiB MaTepianT., icb comaniHiio, em,e He^ocTaToaeH^ 
;uia OTblyra Ha 3th Bonpocbi.

B. B hht> noKaaaaa. TeoperanecKH, hto Tina, He cai^y io- 
IH,ia 3aKOHy CTOKCa, /I,OJI3KHbt H3MiHHTb CBOII KO3<J>̂ »HH,ieHTT> 
nornom em a cnlna *). B'b npoTHBHOMi. c a y a a i  mu HaToaKHy- 
nHCb-6bi Ha npoTHBopiaie co BTopHMt 3aK0H0MT> TepMO^H- 
HaMHKH.

BepKTj5) SbUTb nepBHMT., KOTOpblH HaoJIIO/WIT.. HTO KO3({>- 
<{>iiu,ieHTrb noraom em a ypaaoBaro CTeKaa H3MiHaeTca npa $ayo- 
pecu,eHU,in. KaM nuieab* 3) noBTopnaU) onbiTH BepKa npn Hi- 
CKoabKO H3MiHeHHoii OKcnepHMCHTanbHOH oScTaHOBKi n aanientb, 
hto bt> npe;n,inax'b ouihGkh Ha6aiop,eHii H3MiH6Hia noraoiu.eHia 
He npoHcxop,HT'b. HHKOabCb n MepHTTT>4) H3caixoBaaH BonpocTi 
gt> oócTOHTenbHOCTbio, KOTopaa, noBH^HMOMy, HCKaiOHana bos- 
MOSKHOCTb He^,opa3yMiHia, HecMOTpa Ha Goabiuyio norpiiHHOCTb 
HaSaio^eHia, HepaspuBHO CBst3aHHyio crb hosoShhmh  onuTaMii. 
Ohii HBMipaan cnny cn'h'ra (cneKTpo^OTOMeTpnHecKn), npoine^t- 
iuaro aepeaa. cnoii jkh^ kocth: orhht. paa^, ocBini,aa ToabKO 
ocHOBaHie H.nnnHH.n.pHuecKaro cocy^a, p,pyron pa3T> —TontKO 
SoKOByro noBepxHOCTb, n TpeTiii pa3T> —to h apyroe o^HOBpe-

*) W . W i e n. T em peratur und Entropie der Strahlung. W . A. 52 —132. (1894). 
!)  I. B u r k ę .  On the  change of absorbtion, produced by fluocescence.

P r. Roy. Soc. 61—485. (1897).
3) Ci C a m i c h e 1. F luorescence. J. d. Phys. 4 — 873. (1905).
4) E. N i c h  o l s .  Die neuere Forschung iiber die Physik der Fluorescenz. 

J. der Rad. und El. 2 —149. (1905).

epe.ua
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m o h h o . TaKHM b oópa3OMri>, b b  n e p B tif i pa;sB H 3M ipanacB  t o j i b k o  

npo n y cK H aa cnocoÓHOCTB (2 ’), b o  B Topoa pa3B  HHTeHcaBiiocTB 
tjm y o p ecp eH u ja  (2?), b b  T peT iit— t o  a  ; tp y r o e  b m 4 c t 4  (C). 
E c h h - 6 b i  Koa^tJmpieHTB n o r j io ip e a ia  He H 3M iH aaca, t o  F-}-T 
paB H aaocb-Sw  C. H a  o i i m t -I; HaKoaBCB a  M eppaT T B  Haxo.n,HTB, 
h t o  F  T  B c e r^ a  S o n a iu e  C, a  F  T — C rn,aeTB h &m b  i u ip y  
T oro , h t o  o r a  Ha3BiBaiOTB n o rn o ip em eM B  <j>JiyopecH,eHH)ia .  Ę i a  
^ n au B i b o j i h b i  X — 0,535 p . a  <J>Jiyopecu,enHa o h b  nonyaaiO T B  
n p n  paaaHHHOH HHTeHCBBHOCTH $OTOMeTpHxieCKarO HCTOHHHKa 
c n iT a  a  nocToaH H ofi h h t 6 h c h b h o c t h  BO30y>K,n,aiom,aro a c T o a n n a a  
CB&Ta, a  caiflO BaTenbH O , h  <J>jiyopecneHii;iH, — HHcaa M ew /iy 7,7 
a  4 2 . H Ł m b  M era rn e  T o t h o c h t g j i b h o  F. t"Łm b  S onbn ie  ,n,aHHoe 
cooTH om eH ie; H h k o j i b c b  oÓBacHaeTB H eSjiaronpiaTH H iM a y cn o - 
BiaMH onBiTa— c j i b i u k o m b  S o u b h i o h  h h t g h c h b h o c t b i o  <J>OTOMeTpa- 
ae c rca ro  acTOHHBKa c n iT a — OTpapaTejiBHBie pe3yJiBTaTBi KaMii- 
m e jia . C B oeo5pa3H aa 3aBacaM0CTB n o n y a a e T c a  M etany n o rn o -  
ipeHieM B (p jiyopecneH uiii u e a  b h t ©h c b b h o c t b i o . n o rn o m ;e H ie  
pacTeTB  o a a a a n a  h o h t b  nponoppioH anB H O  h h t c h c h b h o c t h  0 n y o -  
peca,eHU,ia, 3arr iM B  Bce M e A n e an ie  n , H aK oaepB , flOCTaraeTB 
n p e jy k n a , 3a k o t o p b t m b  OHa yace G o n ie  He H SM iHaeTca. n o a y -  
a a e T c a  h E t t o  b b  po ;t'b  HacBiiu,eHia.

C aw o co S o a  p a a y M ie T c a , h t o  3aKOHB B e e p a  - J law S epT a 
^oaffleHB Gb m b - 6 b i  Gl i t b  BHfloii3M'bHeHB /urn  (JwiyopecHjipyio- 
iu ,h x b  T in B . n o n p aB K y , KOTopyio npam nocB -G Bi f lia a T B  n a  n o -  
rnoin ,eH ie $Jiyopecu,eHu;iH , BHOr,n,a m o j k h o  Gi .ijio  6 b i onpejyfejiaTB 
JIHHIB CB GOJIBIHHMB TpyflOMB.

M h c o b  B h k b  ’), p a ó o T a a  n o  MeTO/iy H a K o n a c a  a  M eppaT T a, 
no,n,TBepjK,n,aeTB a  p a c m a p a e T B  b x b  pesynBTaTBi.

B b  Ba,n,y cBoeo6pa3HOOTii saKOHOBB, nonyaeH H B ixB  H h k o j i b - 

o o m b  a  MeppaTTOM B ^,na n o rn o ip e H ia  <Jwiyopecu,eHH1in ,  B y j iB * 2) 
npeanoaoJK B jiB , h t o , Gb i t b  MoaceTB, TaKOBoe He cym ecTB yeTB  
BOBce, a  h t o  pe3yjiBTaTKr HaKOJiBca, M eppaT T a a  B aH a o 6 b - 

acHHiOTca cacTeM aTaaecKOH n o rp iiu n o o T B io  H aS n io^eH ia . By,n,B 
n o cT p o a jiB  an ria p aT B , KOTopaia nojnK eiiB  ó b i j i b  a a iB  H enocpeji,- 
CTBeaHBie pe3ynBTaTBi, He n p a G i r a a  k b  H 3M ipeHiaM B. HeTBi-

*) F. G W ic k .  Fluorescence absorbtion in resofurin. Phys. Rev. 24— 
407. (1907).

2) R. W. W o o d. On a Method of Showing Fluorescent absorbtion di- 
rectry if it exists. Phil. Mag. 16—940. (1908).
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pexyroabubiii cocyji,a> irb BBfldb napannenennnep,a, HanojuieHHbiH 
({wiyopecu,Hpyioin,nMrb pacTBopoMb, ocirfeinancH ca> Gony n ca. 
ocHOBania. Bpamaioiujn ca j h c k i , ca. OTRepcTiaMn Gania. ycrpoeirb 
Tana., hto  moikho Guao ocBimaTb no JKejiaHiro h jih  OflHOBpe- 
MeHHO no ^ByMb HanpaBneHiaMb, hjih  nepeMejKaioni,HMca oGpa- 
3O.\ia>, to ca. ocHOBaHia, to ca. Sony. Ilpn  GaicapoMa. BpaiueHin 
OHa. Bnuiaa. B'b cneKTpo^OTOMGTpi ne nepeMejKaioin,eeca, a no- 
CTOHHHoe ocBiłiiiyHie. Ecan noraoin,eHie <J)ayopecn;eHii,in cym,e- 
OTByeTb, to cHJia CBiia Gonauie Ba. tomte> cayTiarh, Kor.ua OTBepcTie 
;i,iicKa ycTaHOBneHO T aat, hto ocB-feiu,eHie nponcxoa,H,ra> He 
OAHOBpeMeHHO ca. o64nxa. CTopoHb. Pe3ynbTaTM, nonyaeuHbie 
ByAOMb, BnoHH-fe OTpnuaTeabHbi. Hni-conbca. n  MeppnTTb *) no- 
BTopHJiH cboh npeaiHie onaiTŁi, K ara no Merony Byna, rana. ii 
HHhIMH M6TOa,aMH, H npBIHJIII KT> 3aKHIOHeHilO, hto nxa> npeiK- 
nie onuTbi neBŚpHbi, BCJrfeflCTBie Kaaoro t o , ho BnonHŚ b bi- 
acHeHHaro HejjocTaTKa M6T0.ua. noraom eHie $ayopecu,eHii,iH, 
ecjiH ono cyin,eeTByeTT,. MeHbine norpiniHOcrn HaGaio^ema. He 
Haxoa,HTrb noraoiueitia <J>nyopecu,eHu,in ii KeMiitjiT.* 2 ) no Merony, 
aHaJiorHHHOMy ca. MeronoMa. Hnnoabca n MeppnrTa.

Ba> BH/iy rhoHoii cBa3n MeiKny noraomcnieMb n npeaoMae- 
iiieMa. JK. BeEKepeab3) nscaijiyeTb Bonpocb, He nsM^HaeTca-an 
nncnepcia Ba. o6aacTaxT> cneKTpa, c o c i y n m  ca. noaocaMH no- 
raomeHia, bo Bpewa ^ayopecn.eHu.in'? Oht> H3caiflye'ra., He ne- 
peMimaiOTca-an HHTep$epeHn,ioHHbiH noaocbi Ba> T0HKnxa> naa- 
CTHHKaxa> H3yMpya,a n pyGnHa, h  npnxonnTa. Ka> OTpnu,aTeab- 
HOMy pe3yabrraTy. BTOTa. M6T0fla> no onoefi HyBCTBiiTeannocTii 
npeBocxoji,HT-b M6T0JI.BI, ocHOBaHHbie Ha nenocpep,cTBeHHOMa> 
HaSaroa,eHin noraom,eHia cBira. JK. BeEKepeab BUBonara. OTcio.ua 
3aKaioaeHie, hto HswiHeHie noraoiHyma, ecan oho oymecTByeaa., 
no Beaiianiil; Meiibine ouihGkh  HaGaioneHia, Koaopaa Ba. na-H- 
homh. c a y a a i He npeBOcxo,nHTH> 2°/<>.

Hnaonbca. n MeppnTTb4) ^.yMaan, hto Haman nsMineme

*) E. N i c h o I s and M e r r i 11. F urther experim ents of Fluorescence 
absorbtion. Phys. R sv . 3 1 —500. (1910).

2) F . K a e m p f .  Fluorescenzabsorbtion und L am bertsches Absorbtions- 
gesetz beim Fluorescein Phys. Z. 12—761. (1911).

3) J. B e c q u e r e l .  Sur la propagation de la lumiśre dans les corps fluo- 
rescen ts. C. R. 1 5 3 -9 3 6 . (1912).

4) E. L. N i c h o 1 s and E. M e r r i 11. Studies on Lum inescence. Phys. 
Rev. 19—415. (1904).
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Apyron $H3iraecKoS nocTOHHHoii $jryopecijnpyiomaro pacTBopa, 
HM6HHO ero OlteKTpHHeCKOH npOBO^HMOCTir; OflHaKO, A. rojibff- 
M am  *) ,n,OKa3anb, hto Tyrb H M ie n  m^ oto spyroe HBaeHie, kt> 
KOTOpOMy MU BepHeMCH HijCKOHbKO HH5K6.

O TOMb, hto npn noBuiueidH TeMnepaTypu (J>oc<J)opecu;eii- 
n,ia nocTenenno nepexo^HTb Bb ^>nyopecn;eHn,iio, m u  yace tobo- 
piian paHbine. Upii oneHb HH3KHXb TeMneparrypaxb  HaSaio- 
flaeTcsi UHor^a <J)ayopecu,eHn,ia Tdmb, sooGme He o6aa^,aiomnxb 
CIIOCOÓHOCTbIO JlIOMHHeCIjeHujE.

Bn^eMaHiib H3Mipaab H3M4jHeHie hht6hchbhocth <|>nyo- 
pecu;eHii,iH ypaHOBaro CTeiuia h pacTBopoBb Kpacam,HXb ne- 
iąecTBb bts HceaaTHHi cb nsMinenieMb TeMnepaTypu. Tlpn no- 
BUinernH TeMnepaTypu HHTeHCHBHOCTb $ayopecn;eHn,iH na^aeTb. 
HaM&HeHie He H/ieTb napaaaeabHO cb H3M4meHieMb noraom,e- 
n ia  eisf/ra.

IIoJib3yacb HJia BO36y5K,n,eHia <J>ayopecH,eHH,iH noaapn30- 
BaHHUMb CB'IiTOMb. MU Bb GOHblUHHCTBi CHyHaeBb BHJlHMb, 
hto aynn <J>ayopecH;eHn;in oeTaiOTca HenoaapH3OBaHHUMH. 3 to 
KacaeTca, no npanHen M ^pt, <J>jiyopecn,eHn,in pacTBopoBb n 
aMop<$HHXb TBepji;uxrb T iab . Tanoe cbohctbo xapaKTepno flaa 
HBneHin ^nyopecn,eHn,in n MoaceTb caysKHTb ;uia OTjinnia Jiyneii 
$nyopecH,eHU,in OTb pa3Huxb aosKHUxb aynefi. Hynmo, Bnpo- 
neMb, hm^ tb Bb BHfly, hto aynn, nepexoffaui,ie H3b o^ hoh 
cpe,n;H bt. .npyryio no^b  SoabniHMH yraaMH, OTnacrn noaapn- 
syiOTca: 3to nacaeTca nanb <jf>ayopecH,Hpyion],HXb, Tanb n pacna- 
neHHUxb Tinb.

Ifpn $nyopecn,enn,in aHH3OTponHuxb TŚab Boo6in,e oÓHapy- 
jKHBaroTca cBOncTBa noaapn3an,in. 3aBncnMOCTb eBOHCTBa KpncTaa- 
JiOBb OTb HanpaBneHia npoaBjiaeTca Bb t o m , hto noaapn3O- 
BaHnun no HBBicTHOMy HanpaBjieHiio a y ib . a cjrhflOBaTeabHO, 
n cooTBisTCTBennaa caaraeMaa ecTecTBOHHaro ayna BU3UBaeTb 
pa3HHHHyro no hht6hchbhocth KoneóaHiH Bb pa3Jintm u x b  nao- 
cKOCTHXb <j>ayopecn,eHn;iK>! Bb 3aBHCHMOCTH OTb Toro, no na- 
KOMy HanpaBaeHiro OHb nonajiaeTb Bb aHH3OTponnyio cpe^y. 
Kan3epb cocTaBaaeTb Ha ocHOBaHin paóoTb T. K. IIlMHHTa 
H 3oHKe Taóanny, H3b KOTopoił m u  npHBeneMb HicKoabKO npn-

’) A. G o 1 d m a n n. Lichtelektrische Untersuchungen an Farbstoffzellen- 
D. A. 2 7 -4 9 4 . (1908).
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uipoBa.: nnaBHKOBtiH Hinara., npHHaaaea<aii],iH e b  npaBHabHoii 
cHCTeKii, He aaeTa. noaapH3OBaHHOH <jj>ayopecu;eHH;iH. Ba. o^ bo- 
0CHbixa> KpHCTaaaaxa> HanSoaie HHTeHCHBHbiMii npii BO36yjK,n,e- 
Hin HenojiBpnaoBaHHbiMTi cBiaoMa. hbhhiotch T"fe ayaii, KOTopue 
HanpaBneHbi napaaaeabHO hjih nepneH^HKyaapHO r:a> och. JI,.ih  
ayaeii pa3HHHHoił aanHbi bojihht nonapH3aH,ia SuBaeTi, pas- 
anana. HpHM'hpaMH TaKoro ^,HxpoH3Ma MoryTTj cnyjKHTb: 6e- 
pnaaa., H3yMpy^,a. h aKBaMapnHi). Ba. naocKOCTH nepneH^HKy- 
aapHofi na. KpHCTanjiorpa^HHecKOii och HHTeHCHBHOCTb KOJieGa- 
hih  o,n,Ha h Ta-JKe no Bciwb HanpaisaeHiaMa., h npeHMymecTBO 
HMbroTa. CHHie, KpacHO-$iojieTOBbie h KpacHbie ayan; bt> Ha- 
npaBjieHin ace och npeHMymecTBO UMi.iOTa. ayan  KpacHO<J)ione- 
TOBŁie, CHHie h cHHe<J>ioneTOBbie; HHTeHCHBHOCTb CBrhi’a Menbuie 
na. otomt. HanpaBJieHiH. PaaanaHO noaapHSOBaHHbie ayan  Bbi3u- 
BaiOTT. pa3JiHiHyio <J>jiyopecn,eHu,iio, KaKa. no HHTeHCHBHOCTH, 
TaKTi h no nonapH3aH,iH. Exn,e caorarhe Hsaenia Ba. ,n,ByocHbixa. 
KpHCTaaaaxa>.

KaKa. cKa3aH0 Bume, HnKOabca. h M eppnrb yKa3aan, hto 
no,n,a> BaiaHieMa. ocBimenia H3M'hHiierm t npoBO^HMOCTb <|>ayo- 
pecn,Hpyioui,HX'b pacTBopoBa.. A. Poab,n,MaHa> ^OKasaaa. oihh- 
ÓOHHOCTb BblBO^a HHKOabca II MeppHTTa.

IIpHHHHOH OHIHÓKH Sbljia flByCMUCaeHHaH nOCTHHOBKa OIIbITa. 
IIpOBOAHMOCTb (J>JiyOpeCHHpyiOIH,HXrb paCTBOpOBT. He H3MrhllHeTCJI 
no^a, BaiaHieMa. ocB^meHia; no KpaHHeii M'hpb Ba. cayHaflxa> 
H3ca'b,n,OBaHHbixrb HnKoabcoMa. h MeppiiTOMa. h Ba. npeji,inaxa> 
hmh yKa3aHHbixa.. Ba. pacTBopaxa> B03HHKaeTa> aaeKTpHaecKiii 
tokt>. HBjieHie aro yate p,aBHO óuao H3ca’Ł,n,OBaHO $H3HKaMH, 
h ftjia Hero Ba. nocai^Hee BpeMH npe^aoateHO 0Ó03HaneHie óeK- 
KepeneBa aBnenia2). Hainenie BeKKepeaa 3aKaioaaeTca B'b cjtŁ- 
flyroiu,eMa>: npe^cTaBHMa, ceóii ,n,Ba naaTHH0Bbixa> aaeKTpo.ua Ba. 
pacTBopi ao3HHa Han flpyroro CBhTonyBCTBHTeabHaro nemecTBa 
n 3aMKHeMa> aaeKipoftbi nocpe^cTBOMa. raabBaHOMeTpa. E chh mu 
ocB^THMa. oahht, H3a> aaeKTpo^oBa., to raabBaHOMeTpa. yKameTa. 
HaMB Ha npHcyTCTBie TOKa. Kpo.\rfc aroro cayaaa, Kor^a cb^ to- 
ayBCTBHTeabHbiMa. HBaaeTca pacTBopa., TOTa>-5Ke a<j>$eKTa> Haóaio-

*) C h  r. R i e s .  Das Licht in seinen elektrischen und magnetischen Wir- 
kungen. Leipzig. 1909.

J) Loc. cit. A

aaeKTpo.ua
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j i a e T c a  i i p u  CB'I'>TO’ iy B C T i iH T e a B H b i x rB o a e i ; T p o ; i a x 'B ,  n o r p y a t e H -  

HŁIXT> B7> Ó e 3 p a 3 a H H H B I H  3 a e K T p 0 a H T B > .  Mh  H e  S y f l e M Ł  K a c a T h C S I  

3 ^ 'h c b  hojipmhkh O T H O C iiT e jiB H O  c y m H O C T i i  a B a e H i a  B e K K e p e a a .

Y K a a c e M B . tohbko, hto P o a B ^ M a n B .  *) h a B T o p B .  3 T o i i  C T a T B ii  

B H flH T T . BB> a a H H O M 'B  C a y T a P  3 a p a i K e H i e  3 J ieK T pO J3 ,O B 'b  nO JIO H CH - 

T e j iB H H M H  l i a n  O T p H n ,a T e n b H B iM H  xia o T H j j , a M i i ,  H B j ia io m u M H C H  n p o -  

A y K T a M H  p a c i p e n a e H i a  M o a e K y a i .  n o ^ B .  B a i a H i e M a .  cbP tobbikt. 
K O J ie G a i ł i i i .  B o a B U M a H a t  y K a s B n ia e .T T . ,  tito  e p e j u i  n a c a - f e ^ o B a H -  

H B ix rB hmb. K p a c O K B . e c T B  o ,n ,H a  H e $ a y o p e c H , H p y i o i u , a a ,  a  n o -  

T O M y  ohb. O T B e p r a e T B .  n a p a a a e a H 3 M B >  M e w n y  oóohmti p a ^ a M i i  

H B J ie H iH .

B b> y n o M H H y T o i ł  p a S o T i  a  y K a a n i B a i o ,  hto xoth mh’Ł ii ho 
y a a e T c a  y c T a n o B H T B  bb> A a m i o m .  o a y a a d i  o S i p a r o  3 a i c o H a ,  ho 
n o B i i a i i M O M y  o 6 a  p a ^ a  a B a e i i i i i  e B H 3 a H B i M e a c j t y  coóoh: n a i i ó o -  
a i e  apK H X B >  n p n x r h p o B B .  ,n ,a a  E e K K e p e a e B a  a B a e H i a  H y a tH O  H C K aT B  

c p e ^ H  ( } ) a y o p e c i i ,H p y io i i ] ,H X 'B  p a c T i i o p o B B . .  P y K O B O u n c B  sthmb., a  

H a m e a a .  a B j e a i e  B e K K e p e a a  bb. p a c T B o p a x a >  x a o p o < J > H a a a  u  c o a e i i  

X E H E u a .  B b> y n o ± \ i a n y T o i i  p a S c r i  a  n u T a a c a  n p o B e c T H  n a p a a -  

a e a n  M e iK j i y  a B a e H ie M T .  B e K K e p e a a ,  < £ a y o p e c n , e H i i , i e i i  n  <J>otoxii- 
id H a e c K H M H  p e a K i p a M i i .  9 a e K T p o H i i ,  O T i i / t a i i B i  n i e c ą  n p i r  B O s ó y łK -  

H ,e H in  ( J i a y o p e c p e H i y i i ,  B ,b i3 B in a iO T 'b  a B a e i i i e  B e K K e p e a a  h  bh^,o- 
H 3 M 'h H a iO T B . X H M H xi e c K y i o  p e a K p i i o .  E cjih u  H e  bcP <J)Otoxiim h- 
a e c K i a  p e a K i i j u  B B i3 B iB a iO T c a  ( J > a y o p e c i i , i ip y io iH ,H M H  T i s a a s m ,  to 
r p o M a p H o e  a i i c a o  < J > a y o p e c u ,n p y io i i i , i i x a >  B e ip e c T B B .  a n a a i O T c a  ho- 
C H T e a a M H  ( |) O T O x n M H a e c K o i i  a H e p r i n .  O a e H B  B e a i iK O  a i i c a o  x ii- 
M i i a e c K i i s a .  p e a i i p i f i ,  i i p u  K O T o p B ix a >  ( J i a y o p e o n H p y i o m i a  T 'fc a a  

hbhhiotch K a T a a H 3 a T o p a M H .  J ] ,.  B e p T e a o  h  T .  r o p u i O H B . H a ó a i o -  

f l a m ,  hto (jj)O T O xiiM H xi e c K i a  p e a K p i n  o p r a n  i i Ti e c i < i i x rB e o e p n H e H i i i  

y c K o p a i O T c a  B o o 6 m ,e  otb. 4  ^ o  6  p a 3 B >  bb> n p n c y T C T B i i i  y p a u o -  

bbixb> c o e p i i H e n i H .  O a y o p e c p H p y i o i p i a  K p a c a i p i a  B e i p e c T B a  bo- 
o ó i p o  3 a . \ i e p a n a n  <J>oTOXHMHTi e c K y i o  p e a i i p i i o ,  o p H a K O ,  H y iK H O  

I ip i IH H T B  BO B H H M a H ie ,  hto 3 'p i c B  H e  n p i i H H M a a o c B  BIB p a c a e T B .  

n o r a o i p e m e  c i r h i a  p a c T B o p O M - B .  l i p a  T a K H X rb  y c a o B i a x a >  y c K O -

’ ) A. S a m s o n o w .  Uber den Becquerel-Effekt in Uranylsulfat. Chinin- 
sulfat und Chlorophyllosungen. Heidelberg und Leipzig. J. A. Barth. 1911 (Dis- 
sertation) u Z. fur. Wiss. Phot. I X - 12 (1910) u XI—33 (1912).

’) D. B e r t h e I o t et H. G a u d e c h o n. Photolyse des acides £ fonction 
complexe pas les rayons ultraviolets. Action des sels d’uranium comme cataly- 
sateurs lumineux. C. R. 152—262 (1911).
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peme OTa> npncyrcTisia KaTanmaTopa ^ o j ijk h o  o u j i o - ó ł i  k o m - 

neHoupoBaTtcH OTpnn,a'renBnw.\n> BniameMa) oc.iraGjieiiia c b 'Łt o - 

Boro nona.
M aoria <f>nyopecu,npyroin,ia Beiu,ecTBa aBnaicrca HjiaMH ;tna 

npocT’feamHxa. a;HB0THi.ix'6. óaKTepiii, 3H3mioBa>, BpOBaHbixa> 
mapHK0B1>, H HM6HH0 Ha CB^Ty. H3BrioTHa pOJIB, KOTOpyiO 
arpaiOTa> Boo6m,e <Jwjyopecn,upyioiH,ia, Kpaoain,ia Bem,ecTBa npii 
ceHCHÓHaHBHpoBaHiH <$OTorpa<J>miecKHxa> nnacTHHOBa>. <I>ayope- 
diapyrom iii aHTpau.eH^ p,aeTa> npnMipa, o ^ h o h  H3H> iianóojrfee 
xopouio ii3yaeHHbixrb $0T0XHMHHecKiixa> peaKniii (nonmiepH3a- 
u,ia b t > ,niaHTpau,eH'b). Bce aao yicaabnsaeTa,, h t o  c i io c o Gh o c t i . 

<jwiyopecu,npoBaTb aBaaeTca /i,o HlmoTopoii cTeneHU iipii3HaKOMa> 
i i xHMHaecKoii CB&ToayBCTBHTenbHOCTH; oftHaao, cnocoÓHOCTb 
<|>nyopecii,HpoBaTb h  tj>OTOXHMHHecKoe niiacTBie He n;tyTrb na- 
panaeabHO upyra. ca> ,n,pyroMa>. Hao6opoTa>, nacTO HaóaiOflaeToa, 
HanpmrhpH Ba> rp y n n i <})ayopecu,enna, h t o  ceHCHÓHnH3au,ia t ^ m t . 

MeHbiue, adiMTj cHJibHie 0ayopeca,eHu,ia. TanneiiHepa. i i  Ioaóaa- 
yeprb ’) BbiBO ,̂ari”b H3a> d t o i o . h t o  <J)OTo;iHHaMHHecKoe ^ilioTBie 
Bhi3biBaeTca He cBiTOMt $nyopecH,eHn,iH, a h I jm ^ - j h iGo  npnBxo- 
JiamHWb BbIK'E>2) H CaMCOHOBH. 3) BHAHTEb npHHHHy <|)OTOflHHa- 
MiiaecKaro fliiicTina B'b OTm;enneHHbix'b 3neKTpHHecKHxa> 3apa- 
1n,axrb. Kairb h 3 b 4 c t h o , ioma ranoreHOBa, yHHHTOiKaiOTa> tjwiyo- 
pecii,eHu,iio conea x aaaaa . T. K. U I m h w t t . 4) o6a.acHaeT'b s t o  

KaTajni30Mrb, TaKH> HaKij cneKTpTs nornoineaia tipii aroMa, He 
imrLiiaeTCH. II Hameaa., h t o  anaeHie BeKKepena He yHHHTO- 
łKaeTca npacyTCTBieMa. NaCl Ba. pacaBopi chpHOKHcaaro x h - 

HHHa. II ayaa. $nyopecH,eHH,ia h  3<|><J>eKTa> BeKKepeaa He c b h -  

3aHbi Henocpe/icTBeHHO Meatjiy coGoii.
OflHHMT, H3a> HanGon&e 'apKHxa> npmrhpoBH. <J>o t o x h m h - 

HecKoii peaKii,iii HBnaeTca accHMananja yrnepo^a pacTeaiaMH 
Ba. npHcyTCTBin <J>ayopecn,npyK>in,aro xaopo<J)Hnna. Xaoj)0(j)iiaarb 
3,aeT'b aBneme BeKKepeaa Ba> t o  BpeMa, sana. He^ayopecąa-

*) H. von T a p p e i n e r  und A. J o d b l a u e r .  Die sensibilisirende 
Wirkung fluorescirender Substanzen. Gesammelte Untersuchungen. Leipzig. 1907.

J) A. B y  k. Zur thermodynamischer Berechnung photochemischer Re- 
aktionen Z. Phys. Gh. 62—454.

a) Loc. clt.
4) G. C. S c h m i d t .  Uber die Ffuorescenz des Chinins. Ph. Z. 1—456 (1900)
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pyiomee ateaToe Kpaoaipee Beipecriso pacTeHiM s t o t o  a ^ e ic ra  
He ^aeTB *).

BeiirepTBs) noKa3aaB, t i o  MHorie pacTBopu h o ,h,b  Baia- 
HieMT> ocB^ipeHia yciiaeHHO noraoipaioTB KncaopoflB, aaoTB, 
yraeKHcaoTy h  apyrie  ra3M. H s b  H3ca,feaoBaiIHŁIX'Ł HM,Ł Be_ 
ipecTBB <jwiyopecB;iipyiOT,B Kpacam,ia Beipecriia h  ypaHOBaa c o h b .  

He <j>ayopecii,HpyeTB t o i l b k o  KpoBHHaa coab.
B b  H^KOTopofi c b h 3 h  c b  <J>ayopecu,eHH,ieH HaxoflHTca, no- 

BHflHMOMy, KpoMi BBaeHia BeKKepeaa h  ^pyro ił <J)OToaaeKrrpii- 
aecKiii a^eK TB — UMeHHO 3<JxJ>eKrrB raaabBaKca. MHoria <J>ayo- 
pecnHpyioupa Ben;ecTBa aaiOTB 3<jjxJ>eKTB TanabBaKca. K b  reopin 
HlTapna o Heoóxoji.HMofi c b b 3 h  Meacjiy aipiJieKTOMB Tajib- 
BaKoa h  <J)ayopecn,eHB;ieH m b i eipe BepHeMca. nona-ace ow ii- 
t h m b , h t o  napaaaean Meatay aBaemaMu TaabBaKca h  tjwiyopec- 
neHii,iH npoBecTH He yaaeTca; xapaKrepHO, HanpuMipB, h t o  

ypaHOBbia h  TopieBbia coan He ^aio-rt aBneHia BaabBanca, He- 
CMOTpa aa  apKyio <j>ayopecu,PHH,iio. BoabuiHHOTBO <J>ayopecn,H- 
pyiom,HXB Kpacaui,HX’b BemecTBB ^aiOTB aBaeHie raabBanca, h o  

He b b  pacTBopi. O cnrbToaaeKTpinecKoii ayBOTBHTeabHOCTH 
(Joc^opoBB JleHap^a m ł i roBopnaa BMine3)-

M n i ocTaeTca cooSmHTb o pe3yabTarraxB, noaya:eHHHXB 
b b  nocabanee Bpeiia (DojibMepoMB. CrraTbH OoabMepa h o h b h t c h  

b b  OflHOMB H3B 6jiH»aHuiHXB HyMepoBB Aunalen der Physik 
h  ÓMaa aio6e3HO npeaocTaBaeHa Mirt aBTopoMB b b  pyKonncn. 
<E>OHbMepB BnepBMe Hainero iiaMbiieHie npoBOAHMOCTH pacTBO- 
poBB <J)ayopecu,HpyK>iu,HXB BeipecTBB i i o j t b  BaiaHieMB ocB^me- 
Hia. O h b  naeaiflOBaaB: aHTpapeHB, (J>eHaHTpeHB, [3-Ha$ToaB, 
p ^ e m a M H iiB , a H$ eHHaMeTaHB, a-narjfmiaaMHHB. A k t h b h m m h  

OKa3aancb b b  ^aHHOMB cayaab anuib ayan  KpaiiHen npeaoMaae- 
m o c t h . JI,na airipaneiia aKTHBHocTb Hnace 225 pp. HBaeiiie ra a b -  
BacKa BM3MBaeTca b b  aHTpapeHi t o h h o  raKace ayaawH, aaaua  
BOHHM KOTOpMXB M6HBHie 225 pp. HpOBO^HMOOTB TBep^arO 
aurpapeHa H3M'bnaeTca ayaaMU o t b  400 pp. ® o t o x h m h h 6C K H M B  

A&HCTBieMB o5aap,aiOTB yace <|>ioaeTOBMe ayan , OHH-ace BH3M- 
BaiOTB <{>ayopecH,eHn,iio. H  TyTB He yaaerca  npoBecTH h o h h o h  na-

0  A. Samsonow. Loc. cit.
’) F. W e i g e r t ,  Photochemische Erscheinungen an Farbstofflósungen. 

Ber. Deutsch. Chem. Ges. 1909, I -  850.
3) „<Pn3HHecKoe OfioapbHie", Nś 1, 1913 r.
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pa;i.;iejiH Meat/iy $OTOXHMHHeoKHM'b, ({i0T03JieKTpitTecKiiM'b h  $nyo- 
pecu,npyiomHMrb ftincTBieirb Jiyieił.

Em,e Mano H3cab^OBaHO Baiame KaTOjHiiix’Ł Jiyaeii Ha 
(p^yopecH,Hpyiouj,ijr Tina. Br> to upewa. Kaicb Ka'ro,n,o<J)oo<J)opec- 
n,eHii,ia Ha6jno,n,aeTca Ha BC’fex,b T’haaxrb <jf>oc<j[)opecn,Hpyiou],HX'b 
noflT. BjriaHieMT) cBbia h aacTO bt> em,e 6oat.ineii cTeneHH, to- 
î o-JKe Hejib3H cna3aTb o <Jwiyopecu,eHH,iH. BoabiuHHCTBO <J>ayopec- 
u,apyiOHi,HXTłj no/yi. BaiaHieMtb CBirra. pacTBopoBi, He cBbiHTca. 
noBH^HMOMy, ho^ t, BiriaHieMB KaTO ,̂HBix'b ayaeH.

IIiiTepecHU HsoaiflOBaHia roab^iHTeHHa *) HajjB tjwiyopec- 
i;eHU,ieH opraHHaeoKHXB coe^HHeHin ( bb  HepacTBopeHHOMB 
BHftb), nofta. BaiaHieMB KaTOflHHX'b ayaeij. KaTO^Hne ayan  
BM3BJBaiOTT> KpoM'h <J>ayopecu,eHH,iH eni,e CBoeoSpa3HOe H3MbHeHie 
BeiąecTBa. Hto H3M'bHeHie npoaBaaeTca bb  tomt, hto no,a- 
BepruyThiH Bnianiio KaTO,n,HBixrB aynefi BemecTBa iipioopbiaiOTB 
cnocoÓHOCTb ,n,aBaTb hhoh eneKTpB (J>ayopecu,eHH,iH npn ocBb- 
m enin cb-Łtobumu hjih KaTOAHUMH ayaaMH, h^ mb p,o 3toh one- 
paujn. ronbflHiTebHT. iipnxo;tiiTB kł  BbiBOny o $H3HHecK0MB, 
a He XHMHHeCKOMB BHĄOH3wbHeHiH H3Oab ,̂OBaHHbIXB HMB Be- 
IH,eCTBB.

JleńnuHrt.

’) E. G o l d s t e i n .  Emissionsspektra aromatiścher Verbindungen in uitra- 
violetem Licht, in Kathodenstrahlen, Radiumstrahlęn und Kanaistrahlen. Phys. Z. 
13—188 (1912).
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JI. j3, JJJenejieBa ’).

1. Y p a B H e H ie  c o c T o a H ia  T i n a ,  l l p o n e c e a ,  P p a -  
i J m ie c K o e  n p e f lC T a B n e n ie  h x t >.

IIsnicTHO, hto  oótjPmts V, 3aHHMaeMuii p,amioii Maccoii 
KaKoro-HHÓyflB T ina, saBHCHTT* KaKT> ott> TeMnepaTypn T  Tina, 
TaKT. h  ott> BHiniHaro flaBneHia p, KOTopoe npoii3BO3,HTca Ha 
Tino. CniflOBaTeatHo, V — f  (p, T). M h  Cy^ewi, 1103,'b T  pa- 
3yj>iiTb aócoaiOTiiyio TeMnepaTypy Tina, ii;i-\iipeHnyio rasoBHMT. 
TepMOiieTpoMT. H to JKe aacaeTca oGbewa V, to m h  OTHeceMrb 
ero kt> e,n,HHHii,i Maccn h oóoaHaaiiMT) aepe3rb v. H cho , hto  v 
:;ai!HciiT"b'raKJKe OTrb licmecTisa i!3a’raro r ij ia . YpaBHeHie v—f(p, T) 
h h ii BOoGipe

<p(p, v, T) =  o ........................1)
Sy^eMT. na3HBaTb ypaBHeHieMT> cocToaHia Tina. lIpi!MipoMrb 
TaKHXT> ypaBHeHiii cayjKaTb: nna HfleanbHHXT> ra30BT>—$op- 
Myna KnaneiipoHa pv =  RT, r^ ,i  I i —KOHcraHTa; .una peanb- 
h h x t > ra3OBT> <J>opMyna Bann.-.neprb-Banbca

(*>+  ^ )  (v — &) =  -RT>

jjy i « h  I—KOHCTaHTH, a li HMieTT> to JKe 3HaaeHie, hto  h  bt> 
(JiopMyni K naneipona.

B t> BH ,̂y cymecTBOBaHia ypaBHeHia (1), He3aBHCHMHXT> na- 
paMeTpoBT., onpeninaioni,HX'b cocroaHie Tina, ncero p,na, 3a 
KOTopne m h  SepeMT) v h  T. BcaKoe H3MiHeHie TinOM'b CBoero 
cocToaHia m h  oyneM-b Ha3HBaTb npou,eccoM'b. Eona OTKnaflbi- 
Barb bt> H3BicTHOMT> MacHiTaSi HHoneHHHa 3HaaeHia oSt^ mob^  
(SyneMi. Bbipaa-aTbca p a n ie  bt> nopoÓHbixrb cnyTiaax ,b coKpa- 
ipeHo: oSbeMH) Ha och oppHHaTT., a TeMnepaTypy Ha och 
aScpHCCb, to KaJKpoe cocToaHie T ina, xapaKTepH3yeM0e 3Haae-

*) HacToamaa craTbsi npeacTaBnaeTt coćoio pa3BHTie npieMa, npennoweH- 
Haro flnaHKOMt nna noKa3aTenbCTBa 2-ro 3aK0Ha Teopin Tenna.
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Ai

W,

0Hr. 1.

HiflMH v, u  T\, npeji,CTaBHTca Ha 
({nirypi I-ii HiKOTopoi t o t k o h , 

nanp. A ,. CoBOKynHOCTb conpa- 
weHHbixT. 3HaHemH v n T, k o - 

TOpUtt npHHHMaHH o6T>eMT> H 
TeMiiepaTypa Tina npn nepe- 
xoji,i Tina H3T. o a h o t o  c o c t o h - 

h i h  b t . ^.pyroe, naeTT. Ha <J>h - 

r y p i  ttpHByio nnniio, HanpHMipT.
A tS A 2. OTCIOfla BŁIH0HH6T0H 3a- 
k o h h o c t b  TaKoro BBipałKema:
Tino nepemno H3T> cocToama A t b t . cocTOHHie A.2 no n y m  S. 
IIpon,eecbi, no BunonHeHiH KOTopbixT> Tino npnxoflHTT. b t , nep- 
Bonanaabiioe cocToame, Ha3UBaiOTca KpyroBbiMH.

2. O ó p aT H M b ie  h  H e o G p a T H M u e  n p o n ,e c c b i .  
OflHH H 3 t » npon,eceoBT> naGnionaiOTca b t . n p n p o ^ i nan ooy-

in,ecTBaaiOTca b t . TexHHKi, ^py rie  we TaicoBbi, h t o  h x t > b h i i o j i - 

nenie m m  m o w o m t . no Kpaiineii M ip i MMcaeHHO npe^cTaBHib 
eeGi, ne nna^aa b t . npOTHBopiaie h h  ot .  aorHKoi, h h  c'b 
H3BicTHbiMH HaMb 3aK0HaMH upnpoffM. H Ti, i i  ;i,pyrie p a3 ^ i-  
aaioToa Ha oGparaMMe, t . e. Moryipie nporaoHTii b t . nanpaBae- 
Hin oGparmoMT> nanHOMy, n HeoGpaTHMue. Ha3biBaa KaKOH- 
HHÓy^b npon;eccT> HeoGpaTHMHMT., m h  iiiiioMT, b t . BH^y, t t o  

ero neab3a oGpaTHTb TaKT., t t o Gm  b t . npyrnxT, TiaaxT» npn 
3T0MT. He npoH3Oinao m a t a m i .  H3MiHeHiii. He npep,piniaa 
nona Bonpooa o t o m t . ,  m o w h o  io t h  h -Lt t . oGpaTHTb p,aHHHH npo- 
n,eccT., yKaweMT., t t o  k t > THoay Heo6paTHMMXT> npon,ecooB'b 
npHHa^aewaTT.: paciHHpeHie ra3a b t . nycTOTy, jJ,H({x{)y3ia ,n,ByxT. 
ra3OBT> .npyrT. b t . #pyra, nepexo,n,T» paGoTM b t . Tenaory no. 
epeflCTBOMT. TpeHia, nepexoflT. TerraoTbi o t t , T ina Gonie n a rp i-  
raro  k t . T iny MeHie HarpiTOMy h  niiiOTopHe ^pyrie. OGpa- 
t h m b i m t . Ha«o cHHTaTb BCHicifi npon,eccT>, npn BbinOaHeHiH KO- 
Toparo ynpyrocTb Tina h  ero TOMneparypa annib 6e3KOHeiiHO 
Mano OTanaaiOTca, nepBaa o t t . BHiniHaro ,n,aBaeHia, npoH3BO,n,H- 
waro Ha Tino, a BTopaa o t t .  TeMnepaTypM OKpywaioin,eH cpe^H. 
yacHHMT. 3 t o  Ha npH M ipi ra3a, cwaTaro b t . HHaiinapi nopni- 
HeMT>, Ha KOTopniH nonoweHH rpy3bi. n p n  6e3KOHeano ManoMT. 
yBeannenin m h  yMeHbuieHin rpy3a rasa. coOTbiTCTBeHHO oow- 
MeTCH nan pacmnpHTca, npnaeMT. cocTOHHia ra3a b t .  o 6 o h x t .
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cnyTiaax'B, oTieBii ,̂HO, Mornn OTnHHaTBca p p y r t  o t t . ,n,pyra nunii, 
GeBKOIieTHO MaJIO. CoBciMT. HO TO IipOH3OHfleTT>, COJIH H3MiHHTB 
i’py3T> Ha KOHeHHyra BenHTHHy. H o j io i k h b t .  h u  nopineHb jioGa- 
BOTHHH rpy3T> KOHOHHOH BeHHTHHBI, MEJ 3aCTaBHMT. nopiHCHB 
onycTHTLca Ha icoiieHiiyio BenHTHHy; c b o g  h o b o o  nonoiKeHie 

paBHOBŚciH A'B' ($nr. 2) nopmeHB 3aiiMeTT>
HHHIB HO BBinOJIHeHiH pflfla 3aTyxaiOUl,HXT. 
KOJieCaHiH. EcnHTenepB c h h t b  nonoiKe.HHBin 
rpysT., t o  ra3T> GucTpo pacnrapiiTca, i i  nop- 
uteiiB Gy^eTT. KOJieSaTBca o k o j io  iio j io j k g - 

Hia yl 7?. He 'rpy/ino ycMOTpiTB, h t o  b t .  

oSpaTHOMT. npoąecci ra3T. nepexo,n;HnT. ne- 
pesT. cocToania, p,aneKO He ojiuHaKOBBia c t . 

2 T'Bm H , KOTOpBia OHT. HpHHHMajTB BT* Iipa-
m o m t . nponecci. He roBopa yace o nono- 
jKemn, o k o j io  KOTOparo npoHcxoffiinu Kone- 

Gania, HecOMHiiiHO, Hanp., k t o  BHimHee ^aBJieHie Ha ra3T>, 
Korjia o h t . saHHMajiT. o Gt>c m t .  cdKL, npn npaMOMT. nponecci, 
Gb ij io  GonBiue, t Ł n tb npn oGpaTHOMT..

3 .  3  a k o h t > c o x p a H 6 H  i a a n e p r i  h .

H syreiiie BceB03M0«fHBixrB nponeccoBT., Ha6nio^,aeMBixT. b t . 

npnpoA i h  ooym,eoTBJiaeMBix'b b t . TexHHKi, npnBeno k t > yGiac.no- 
niio b t . cnpaBefljiHBOCTH cninyiom,HXT. 3;ByxT. nonoateHiii, h s b J.- 

c t h b i x t > no,n,T> HMeHeMT> 2 HananT. Teopin Tenna.
1 - e  H a n a n o — s a n o m .  c o x p a n e H i a  a H e p r i n .  

SHepria T ina i i j i h  c h c t o m b i TinT. oGycnonnnBaeTca cyin,ecTBO- 
BameMT. c h j t b , BHyTpeHHHXT. b t . cHOTeMi, nanp. ynpyrocTH, 
cn,inneHia HacTHH,T> Tina, npHTflaceHia Meacjiy TinaMii h  t . h . ,  

a TaKiKe j k h b o h  cnnoii KaKT. caMnxrB t I s jt b , TaKrB h  h x t . HacTHiyB. 
3aK0HT> coxpaHGHia oiiepriii yTBepatflaeTT., h t o  npHpain,eHie 
aHeprin c h o t g m b i TinT. npn H3MineiiiH eio CBoero c o c t o h h i h  ne 
3aBHCHTT> o t t . cnocoGa, KOTopuMrB cHOTeMa nepeimia H3T> CBoero 
Haaa.TBHaro cocToania b t . KOHenHoe, a t o j i b k o  o t t . napaMeTpoBT., 
xapaKTepH3yKnn,HXT> nocn i^m a, — b t . nacTHOCTH ^na o c h o t o  

Tina, b t .  CHJiy cflinaHHaro HaMii BBiGopa He3aBHCHMBixT. napa- 
MeTpoBT., s t o  H3MiiieHie OHeprin onpejiinneTca HananbUbiMU n 
KOHeHHEiMH BtiaTeHniMH ero o6T>eMa h  TeMnepaTypiJ. Jeanie, 
npHpam,eHie oneprin Tina h  c h c t o m b i l im s  m o h c o t t .  nonyTHTbca 
niiuiB b t .  t o m t . cnynai, KOiyja o h i i  BCTynaiOTT. b t . o6iu,eHie c t .
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OKpyJKaiomełi cpe^ofi, np ii’ieM'f> npupam eiłie AZ oHeprin paBHO 
KOJinuecTisy AQ aennoTbi, nonyneHHOM TinoMa. h j i h  c h c t o m o h  

Tina. u3BH'h, cjioJKemioMy ci, paGoToii, BbiiionHeHHoii HayB h h m h  

b h ś i u h h m h  oEJiaMH. IIepeBop,a s t o  Ha a3UKa> $opMy«a>, 3a- 
iniuieM t:

AZ =  A£ +  A Z ..................................... 2)

,H,na oópaTHMHXrB iipon,eccoBT> pacnm peH ia a in a . paGoaa AZ, 
ltaiCŁ 3 t o  noKa3HBaeTCH Ba. Kypcaxa> <J>H3HKH, paBHa— ,f'pdv, r,n,i 
p —BHiuiHee flaBaeHie Ha T ino  h  - - npnpam eH ie oGa.eMa T ina. 
OGpaTHO, paGoaa, npoH3Beji,eHHaa ainOMa, npoaHBa. BHiniHHxa> 
c im t, ecTb fpdD . l i p a  Ge3KOHeaHO ManoMa. H3MiHeHin c o c t o h - 

Hia a in a  (jiopMyna 2) naeia .

dU  =  c<2 pdv
unii SQ =  dU  4- p d v ...................................3)

<l>nr. 3.

BbipaweHie pdv .nonycKaeaa. BecbMa npocTyio reoMeTpn- 
aecKyio HHTepnpeTan,iio. E cnn  B3arrb 3a He3aBHCHMue napa- 
MeTpbi, onpep.inaioipie cooToame a in a ,  p n  v , t o  paGoaa pdv 
npii 6e3KOHeTiuo ManoMT. r o ^ in e m u  cocToama a in a ,  npeflCTa- 
BnaeMaro t o h k o i o  K, paBHa ($nr. 3), o h 6 b h p ,h o , nnoma/iyr <J>h - 

rypbi K K ’B L ’. SEc h o  juanie, h t o

b o h  pa6oaa AZ, BbinonHeHHaa 
TinOMT. n p n  nepexo,n,i H3T> o o - 

CToaaia A  b t > cocToame B, paBHa 
nnoiH,a,n,H) orpanHaeHHOH k p h b o h  

A K B , op^HHaaaMH A A , h  B B t 
h  aacTbio A ,B , o c h  a6cn,Hccrb.
0Ta paGoaa 3aBHCHTa>, oaeBHflHO, 
o t t . BHp,a nyTH A K B , a noaoMy 
pdv He ecTb nonHBiił ,n,H<j>$epeH- 
p ian n  KaKoS-HH6y,n,b <J)yHKU,iH.
H3t> ypaBHeHia 2), bt> KoaopOMa.
dU  ecab nonHbiH ,n,H<J)<JjepeHU<iann>, a pdv Hia'a>, BUTenacTa., k t o  

8<2 He ecab nonHbiH p;H^epeHu,iana. KaKOH-nnGyflb $yHKn,in.
CftinaeMT. em,e nicKonbKO b b i b o ^ o b t , no oraoineHiio k t . 

iip,eaabHbiMrb rasaMa.. OnbiTa. noKa3ana>, h t o  npoH,ecca> paciun- 
peHia Tanoro ra3a b t > nycaoTy ecTb o^HOBpeMeHHO JinoTepMii- 
aecKiii i i  ajijaGaTHŁiii, t . e. Ge3a, TennoBaro oGNiina ca. onpy- 
żKaioiu,eii cpeftoii, T a u t h t o  b t > ypaBneHin 2) &Q — 0. Oae-
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BHflHo, ’i t o  npn o t o m t . paGoTa, coBepmeHHaa rasowa. npoTiiBi. 
BH'hlUHIIX'I) CHJTB, T0JK6 paBHa HyJIIO, a HOTOMy i i  hU  — O. Ilpii 
TaKOMt npon.eccfe riaM-imiiacH 06'BewB ra3a, h o  h o  H3M'bHHaacB 
TOMiiepaTypa. SHanHTT., OHepria n,n,eanBHaro ra3a o t b  o6T>eMa 
iie saBHCHT-B, t .  o .

ÓŁT
dv

.............................. 4)

n dU, KOTOpoe b o o 6 ih ,0  paBHo
/

dv +  i
I  V

d T , Aaa

iifleaaBHaro ra3a eci’B

dU \ 
d T  )

=  0 
r

liaHAeM'B BBipaaieHia AJia BeanTiHH'i. Cp n  C't 
TenaoeMKOOTefi ra3a npn i i o c t o h h h o m t . ftaBaeHin 
HMieM'B no onpep,fenemio

ra3a, t . e. 
H 06’BeM'fe.

c , =  (  £,q .
\  d T  i .

Ho npn nocroaiiHOMTs v, lQ — d U =  i \  dT.
V dT

c„ =  f - ™ - )  . . . 
\  dT  / ,

CaiflOBaTeaBHO,

OópamaeMca TenepB k -b  Cp. H m -Lo m t .

6 )

C'„—  i - 3** . H o  B o o C i n e

\ d T  lp

W  =  ( 4 f )  d!r +  Pdv= C’dT  “  c>>= c ->+i>

H 3 T >  $ o p M y j i h i  K j i a n e S p o a a  n a K O ^ U M B ,  h t o  n p n  i i o o t o h i i - 

h o m t j  p

p ' ~ ^ f )  =  I i ’ 0 1 1 I0 'r0M y  Gp = =  c 'v+

3 ^ ,'Ł o b  6 p  i i  C ,., O H e B U ^ s o ,  ^ o a s K H B i  6 m t b  B B ip a a c e H B i  b t .  M e x a -  

n n a e c K H X 'B  e j i , H H H i i , a x 'B ,  a  R  o t h o c i i t c h  k 'b  e f l H H H n f e  M a o o B t .
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BhiBe.n.ewB ein,e (popMyay, CBa3HBaiomyio BeannnHH p, v n 
T  flaa o6paTHMHX'B a;i,iaoaTHBix'B npon,eccoBT>, BbinoaHneMHX,b 
ra3aMH. YcaoBie a^iaCaTnocTH ecTb o<2 =  0, a nOTOMy

dU  +  pdv =r.O. Ho dU  =  d T =  c *d T -

CjrkflOBaTenBHO,
C ,d T +  pdv —  0 ...................................7)

Cnepxrb Toro, HMieMb: pv =  ltT , OTKy,n,a

pdv 4* vdp =  l i d T ...............................8)

C
O 6 O 3 H a H H M T .  -------- —  =  k. H c K J I I O H a f f  I1 3 'B  7) H 8) HBH dT,

c v
i i j i h  r/p, h o  dv h  HHTerpnpyH, iioaynHMb c o o t b 4 t c t b 6 h h o : 

HcKjnoHasTCH dT-, C,(pdv-}-vdp)-\~ftpdv — 0- (Ct-j-ir)pdvĄ-vdp=O‘

Cpdvp 4- C\vdp — 0; —— — H -  =  0; vkp =  Const . . 9)
v p

IlcKaioaaeTca 4p, nojiynaewt:

» » - ^ = C o n s t ..................................................1 0 )

HcnaionaeTca dv, noaynaeMT.: T kp lk =  Const.

4. B T o p o e  H a n a n o  T e o p i n  T e n n a .
Brropoe nanaao Teopin Tenna m h  (popMynnpyeMT., cornacHO

IIjiaHKy, cji,fep;yionj,HMT> o6pa3OMT>: „e^nucTBeiiHBiMT. pesyjn/ra- 
t o m t . KaKHXrb-6bi t o  u h  6uao  irepio;i,n’iecKH noBTopaioiu,nxca npo- 
peccoBt, BbinojiHeHHŁiXT> T'hnoMT. nan c h c t c m o i o  t I ij u b . ne m o -  

JKeTT. Ch t b  t o j i b k o  oxaaacfleHie ncTOHHHKa TenaoTH n noay- 
nenie—3a caeT t JicieSŁiyBineii TenaoTbi—pa6oTbi“. B o s m o j k - 

h o c t b  TaKHx,b nponeccoBT. ne npoTHBopimwb 3aK0Hy coxpaHe- 
Hia OHeprin. Tdswb ne Menie, ecan-Sm y^,aaocb ocym,ecTBHTb 
nxrb, m h  pacnoaaraan 6 h  HanSoaie BHrop,Hon MaranHon, k o - 

Topaa npeBpaipaaa 6 h  b t > paóoTy h o h t h  6e3rpannHHHH n npn 
t o m i . HenpepHBHO nononoeM iiH  3anacT> TenaoTH b t . OKeaHaxrh 
n i i o t b I i . C t o b b  BHrop,Hyio M ammy no cnpaBep,anBOCTH m o h c h o  

Gb i j io  6 h  nariBaTb perpetuum  mobile BToporo pop,a.
H t o S h  BTopoe Hanaao Morao cayłKHTb ic b  ycTanoBneHiio 

c b b 3 h  MejK,a,y pa3nnnHHMH aBaemaMn npnpop,H, na,a,o nonn-
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TaTBoa BBipa3HTB ero MaTeMaannecKH, nocn i nero w b  hhm'b 
mojkho 6yp,eTB onepnpoBaTB npn noMoipn toh (JopManBHon no- 
rHKH, KOTopaa ocym,ecTBnaeTca MaTeMaTnnecKHMH npeoópaaoBa- 
n i a M H .  C a .  otok iylwiBio mbi ycTaHOBHMa. cbhsb Meatay btophw b 
HananoMa. reopin Tenna n  BonpocoMa. o6a> oSpaTHMOCTH nnn 
HeoSpaTHMOCTH Toro nnn EHOro npou,ecca.

J^OKaateMa. npeJK,n,e Bcero, eto pacmnpeme nioGoro a in a  
6eca. paóoTBi npoTHBa. BHimHnxa> cnna. n  6e3a> npHTOKa nsBHi 
TennoTM octb npon;ecca> HeoCpaTHMBiH. rIacTHBiMa> cnynaeMa. 
aaKoro npon,ecca aBnaeTca pacmnpeHie np,eanBHaro ra3a Ba. ny- 
caoTy. OcTaHOBHMca HicKonBKO nop;poÓHie Ha xapaKTepi pas- 
CMaapuBaeMaro npon,ecca. IIpiiMiłHHH Ka> neiiy  1-e nanano Ba. 
BH.n.i: A$ =  At7-|-AZ, 3aKnK>naeMa>, eto AE/’= O .  Eonu oSaseMa. 
n  TeMnepaTypa T ina ,n,o pacmnpeHia m aina  3HaneHia w, n Tt , 
a no pacniupenin v2 h 7’2, to, oaennjiHO, Ó7(i>,2’1) =  U{v2l \ \  t . e. 
pa3CMaTpnBaeMBiH npoijecca. octb TaKJKe HBarieprHaecKiii. IlTaKa.,

mbi a t e n a e M T .  ^ O K a a a T B ,  hto a f l i a S a T H B i n  n  n a a n e p r a H e c K i n  n p o -  

u ,e c c a >  p a c m n p e H i a  T i n a  n e o G p a T H M a . ,
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M h  ^OKaaceMB BBicKa3aHHoe nojioffienie CHanana o th o c h - 
TenBHO HfteantHaro ra3a. JJonycTHMB npoTHBHoe. B b  TaKOMB 
cjiynab OKaaceTca b o s m o jk h h m b  iio c t p o h t b  perpetuum  mobile 
2-ro po^a, HanpHMbpB, cnbffyroHrHMB oSpaaoMB: b b  pe3epByapi> 
c b  nop,oii norpy3HMi> h,h jih h ,h p b , c t ś h k h  Koioparo He npoBO-

Tenna, h  y  Konoparo jpBOHHoe ^ h o , iiepsoe CD—npoBO- 
,h,j it b  Tennory, a Biopoe C ,D ,—He npoBO^HTB. IIopnieHb h,h - 
nHH^,pa TennoTŁi ne npoBOflHTB. C b  nopniHeMB mojkho coep,H- 
h h t ł  mapHHpaMH pH iarB  KO. I I o jio jkhm b  Ha una'r<|)opMy UV, 
Kor;i,a ona 3aHHMaeTB nonoacenie P 'P " , rpy3B P. I lpn  b t o m b  
ra3B 3aHHMaeTB oSb c m b  u,nniiu;ipa Meacfly CD h  A 'B ‘, paB- 
h h h  r,, flaBneHie jko ero TaicoBO, h t o , ;i,aJKe pacuinpHBmHCb 3,0 
oSBOMa CD AD , ra3B Sy^eTB e ą e  b b  cocToanin no^HHMaTb 
rpy3B P. IIpopeccB HannnaeTCH c b  Toro MOMenia, Kor^a nop» 
nieHb 3aHHMaeTB nonoJKenie A'D'. ^aeMB ra3y pacniHpHTbca 
a^iaSaTHO, nona nopnieHb A B  He ^ofi^eTB po ynopB a h  1). 
I lpn  s t o m b  ra3B coBepmHTB paboTy noftHHTia rpy3a P  Ha 
onpeflbneHHyio b u  córy ;i,o nonoaceHia UV.

OieBHp,HO, HTO paÓOTa npOTHBB BH’ŁniHHXB 0H3IB coBep- 
inena ra30MB 3a c h o tb  ero aHeprin. 9 rry yónnb aHeprin m h  
M0JK6MB BOCIIOJIHHTb, H6 H3MiHHH nOHOHCeHia nopiHHH (BB A B ), 
npHTOKOMB TennoTbi H3B pe3epByapa. flna, 3Toro, ohobhji,h o , 
neo6xoAHMO B3BTb h jih  TeMnepaTypy bo^ h  fflOCTaTOHHO b h c o - 
k o h  h jih  HaaaJibHyio T6Mneparrypy raaa ^.ocTaroniio h b b k o S h  
y;;anHTi. a h o  C,D ,. HraKB renepb ra3B, iiMiii oSb o m b  v .2 h  
TeMnepaTypy 1 \, o6naji,aeTB toio  jko aHeprieii, hto  h  b b  Ha- 
Tiaai.H0MB cocroaHiH, Kor^a ero o o b c m b  h  TeMneparypn m Łj ih  
BiianeHia r , <  v2 h  T v  npnneMB U(v2, 7’2) =  U(v„ T\).

BcraBHMB BHOBb ;o;ho 0,1), h  y^aaHMB rpy3B P  c b  nnaT- 
(JiopMH UV  na njiaT<J)opMy xy, jina nero, eona nnaTtjiopMa rnap,- 
itaa, He Ha,n,o coBepniaTb paSoTH. M h  ^onycnaeMB bo3mojk- 
ho ctb  yMeHbniHTb o6b 6m b  rasa  6e3B npHTOKa iianni; Tenna h  
6e3B 3ai’paTH paÓOTH. EcjIH MH 3THMB CHOCOSoMB yMeHbHIHMB 
oÓBeMB ,n,o 3HaaeHia vt , to  b b  BH^y t o io , h to  npii s t o m b  
U(v 2T.2) =  U ł^P,), no Heo6xo;i,HMOCTH BO3CTaiiOBHTCH HaaanbHoe 
SHaneHie TeMneparypn, a noTOMy h  ftaBnenia, n6o nocni^Hee 

.  ecTb $yiiKH,ia o t b  v h  T x). HraKB, ra3B npHinenB b b  cBoe

*) 3 to yTBepjKfleHie BnojiHi cnpaBeanHBo ann HfleanbHaro ra3a, KOTOparo 
ypaBHeHie cocTOBHin H3B-fecTH0. no OTHOineHiio ki. jno6oMy rfeny Ba> cnpaBeflJiH-
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nepBOHananbHoe cocTOHHie, h  e,n,HHCTBeHHbiMb pe3ynbTaTOMb 
namero npon,ecca aBHnocb npeBpaiąeHie TennoTŁi pe3epByapa 
Bb paGory. AroTb npon,eccb, o h 6 b h p ,h o , m o j k h o  noBTopaTb, Ha- 
Kna^biBaa Ha nnaT<J>opMy TJV b t , ea nonoJKeHin U'Vr, h o b m o  

rpy3bi. TaKHMb o6pa3OMb, Ham. y^anocb nocTpoHTb nepio;in- 
H6CKH 3iHCTByK)Ul,yiO MaiHHHy, KOTOpajI fliłfiCTBHTeUbHO HP fli-  
naeTb HHiero HHoro, KaKb npeBpamaeTb TennoTy p©3epByapa 
i/b paóoTy. A TaKb KaKb HananbHyio TeMnepaTypy ra3a m o j k h o  

B3HTB ^OCTaTOHHO HH3KyiO, TO [ipOIIPCCb 3T0Tb MOJKHO B6CTH 
r o b o h b h o  .nojiro. UpaKTHHecKH TaKaa MauiHHa Gbina 6 l i noTOMy 
ocoSeHHO Bbirop,Ha, h t o  3anacb TennoTbi Bb aTMOC<j>epi, noHBi 
h  0KeaHaxb BecbMa BeniiKb h  npHTOMb HenpepbiBHO nonon- 
HH6TCH npHTOKOMb T6HH0TBI OTb 00HHH,a.

HHBŚCTHbiMb npieMOMb ,noKa3aTenbCTBa OTb npoTHBHaro 
m b i yó&JKflaeMCH H3b Bbiuie pa3BHTbixb pascyjK^enifi, h t o  Hanie 
npe^nonoJKeme o b o 3 m o j k h o c t h  oGpaTHTB a^iaGaTHoe h  H33Hep- 
rHHecKoe pacniHpeHie ra3a—HeBipHO.

Cnoco6b p,OKa3aTenbOTBa, npHMiHeHHBiii naMH j v i h  cnynaa 
H^eanbiiaro ra3a, m o h ih o  npHMiHHTb h  k o  B caK O M y n p y r o M y  T i n y ,  

u h u i b  G m  o h o , pacuiHpaacb a^iaóaTHO cb npoH3Bo^CTBOMb Biiiiu- 
Heii paSoTM, oxnaai^anoeb, x o t h  h  Ge3b t u k o h  narna^HOCTH h  

yCiłflHTeabHOCTH, KaKb nu a H/jeaabHaro i a 3 a  * *). B c n i f l C T s i e  s t o p o  

MH SaABMb BHOCaiffCTBiH MaTPMaTHHeCKyiO (pOpMyjmpOHKy 
BToporo Banana flna nioGoro Tina, He npe^nonaraa, h t o  Bce, 
,n,OKa3biBaeMoe naMH Tenepu ^,na nneanBHaro raaa, nonycKaeTb 
oGoGiąeHie Ha moGoe Tino.

łlHTepeCHO ftaTb ce6 i OTHCTb Bb TOMb, HTO C0ÓCTB6HH0 
HyjKiio ocymecTBHTb jyia oGpan^eHia npou,ecca pacniHpeHia rasa  
Bb nycTOTy. O h c b h ^ h o , nna s t o p o  h 6 o Gx o ^,h m o , n-roCb nacrnuu  
rasa , 3anaBb Goubuiiii oGbeMb, H3MiHHUH oBoe Ge3iiopanoHHoe 
^BUJKOHie Ha ynopagoneHiioe, h m o h h o  HanpaBneHHoe BHyrpB 
3aHHMaeMaro h m i i  oGbeMa, CHHTaa 0Tb nonBHJKHaro nopaiHa. 
Oi’b  s t o p o  ^anneHie Ha riopmeHb yMeHbiuiiTca, i i OHb HanHOTb 
onycKaiboa. JĘauie, Heo6xo;i,HMO, nioGb, Korna ra sb  upnueTb

bocth p a 3 C M a r p H B a e M a r o  n o n o > K eH in  mojkho B b ipa3H T b H tK O T o p o e  c o M H tH ie , e t  

cj)H3HHeCK0H T 04K H  3 p i H i n ,  B n pO H eM b , MajlO OÓOCHOBaHHOe.

* ) H a n p .  M b icn H M t TaK O ń c n y n a f i ,  K o rn a  p a ó o T a  n p o T H B b  b h Ł u ih m k b  c w n >  •  

npon3BOAHTCB T i n o m  3 a  c n e T b  B H yT p eH H efi n o T e H u ia n b H o fi  3 H e p r in  T i n a  6 e 3 b  

noH H jK eH ia e r o  T e M n e p a T y p b i.
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HaaaaBHBiii oGb g m b , HBHJKeHie aacTHiyB bhobb cnbaaaocb 6e3- 
nopa^oiHHM t, craero  B03CTaH0BHTca npeamee naBneHie na nop­
alem.. H cho, hto BHnojiHeHie TaKnxB ycnoBiii npencTaBaaeTca 
npanHe Mano nbpoaTHBtMB.

Jlerao noKasaTB, hto  noayaeHie TenaOTBi aa caeTB pa- 
6 o t u , noTpaaeHHoii Ha npeonoabHia TpeHia pa3aH'iiiBiXB aacTeii 
ManiHHBi, eoTB npon,eccB HeoOpaTHMEiH. B b  cawoMB ji/Łab, naa 
oOpaipeHia ero Heo6xo^,HMO npeoópaaoBaiB noayaeHHyio Te- 
iiaorry b b  paoOTy, u  npn t o m b  TaKB, h to 6 b  b b  ;i,pyrnxB T'b- 
aaxB He iiponsomao HHKaKHXB H3M'hneniii. Ho hm6hho BO3- 
MOHCHOCTB OTOrO II OTpiIU,aeTCH BTOphIMB HaaaHOMB Teopin 
Tenaa. H  b b  s t o m b  cayaab BEinonHeHie ycaoBin, Heo6xoH.ii- 
m u x b  /pan oSpaipema paseMaTpmaeMaro npopecca, aBaaerrca 
HeBbpoaTHHMB. H o h c h h m b  oto Ha npnM-hpt. npnBopa JIpKoyaa. 
B b  HeMB TpeHie aonaTOKB o Bony iiarphBaeTB nocabp,Hioio. 
JI,na o6paiu,eHia npopecca neo6xoH,HMO, h t o 6bi TenaOBoe 6e3no- 
pa.n.OHHoe p,BHaieHie MoaeKynB bohlt cnbaaaocb ynopanoaeH- 
HUMB H HMeHHO HanpaBaeHHBiMB BB CTOpOHy, npOTHBOnOHOJK- 
nyio Toii, b b  KOTopyio paHBiue BpaupanncB aonaTKH. B aaro^apa 
OTOMy, nocab^Hia CTaHyTB HcnmTBiBaTB y n a p u  o t b  MonenynB 
bo jib i i i  npn^yTB bo BpaiipeHie, npnaeMB rpy3B óy^eTB noftun- 
MaTBca. Tauoe ynopanoaeHHoe .apniKeme MoaeicyaB nonJKHO 
npofloaaiaTBca no t ś x b  nopB, noKa h x b  iiaiBaa cnaa He yiieHb- 
u ih t c h  KaKB pa3B HacToaBKO, HacKoar.KO OHa yBeanannaoB npn 
npaMOMB npou,eccb. Hcno, hto  Bce yitaaaHHoe npencTaBaaeTca 
HBaeHieMB IIOHTH HeBbpOHTHEIMB.

OaeBH^HO, hto  mojkho BHCKaaaTB cabnyfoiH.ee o6m.ee no- 
aoiKenie: Bcb npon,eccBi, npn oópaipeHin KOTopuxB ejiHHCTBen- 
b b im b  pe3yaBTa'r0MB HBnaeTca noayaeHie paSoTBi 3a c h b t b  Te- 
nnOTU, neoGpaTHMBi. II3B ancaa TaraxB npopeccOBB ynowa- 
HeMB eui,e nepexo^B Tenaa o t b  Tbaa 6oabe H arpbraro k b  Menbe 
uarpbTOMy.

OTcio.na BBiTenaeTB, hto  2-e Haaaao onpenbaaeTB H3B'h- 
CTiiyio o;i,HOCTopoHHOCTB b b  naupaBneHin upopeccoBB npnponBi,— 
b b  nbKOTopOMB HanpaBaeiiin o h ii n/vra ne MOryTB. noaTOMy 
Ha a MaTeMaranecKOH <j)opMyanpoBKii 2-ro Banana Hano pa- 
3ucKaTB Tanyio $yHKn,iio, h to 6b  OHa To;i;e b b  HbiiOTopoMB Ha- 
npaBaemH He Moraa H3MbHHTBca, Hanp. He Moraa 6b i yweHL-

cabnyfoiH.ee
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i n a T B o a .  O y H K a , i r o  T a K O r o  p o ^ , a  ( e o n a  O H a  ó y ^ e T t  H a a ^ e H a )  

H a 3 O B e M i>  a H T p o n i e f i  T i n a  a n a  c a c T e M B i  T i j n > .

C t > b t o h  a i n a i o  o ó p a a y e M T ,  <J>yH K u.iio  

c n i ^ y i o i n H M T j  o 6 p a 3 O M rB . B o o ó p a ;3 H M 'B  H i -  

c x  E O T o p B iM  o ó p a T H M B iH  n p o n , e c c B ,  n e p e B O j i , n -

m i i i  ' r i n o  H3T> c o c T o a H i a  A  b t > c o c T o a H i e  B. 
l i p a  n e p e x o f l i  T i n a  n o  n y T H  A B  H3T> A  
b t > B ,  n a  K aK O M T Ł -H H Ó yji.B  S e a K O H e a H o  x i a -

$ n r . 5. JIOMT> 0 T p i 3 K i  n y T H  c d  H M ieT T . ŁliCTO

c o o T H O i u e H i e :  &Q — dU  - f - p t / r .  O S p a a y e M T ,

c y w M y V ZQ _\ j d U  pdv
T  ~Li T j y i a B c e r o  n y T i i _/I7i a  c o c T a -

B H M T , <pyH K I],ilO

# „ = y  o (?  + C o n s t >

n Li T
AB

E c JTH T O TI K a  13 6 e 3 K O H 6 H H O  Ó JIH 3 K a  KT> T O xIK rh  A ,  TO 8 J{ 6 e 3 K O -

O T J i H a a e T c a  o t t ,  S \  ----------G e a K o n e a n o  M a n o  o t -

A 'L> T
n e a H O  M a n o

n n a a e T c a  o t t , H y n a ,  a  n o T O M y  C o n s t = S 4 , a  S /;=

B y j i .e M T . ,  c o c T a B n a a  < }> ynK ii,iio  S ,  B c e r p a  h c x o ,h,h t b  H 3 rB t o h k h  A .  

O T H O C H T e n B H O  B T O a  <J>yH K H ,ia I i a ; i , 0  ^ O K a s a T B  B O -n e p B B IX T ,,  HTO 

o n a  o j i ,H O 3 i ja a H O  o n p e ^ i n a e T c a  i i a p a M O T p a M i i  c o c T o a n i a  B ,  t . o .

B e j iH a a H a M H  v n  a  7 ’;i, vTaTCT, >ITO \
T

H 6  3 a B H C IIT 'B  OTT, B H f la

i t p H B o i i  A B ,  a ,  c n i ^ o i i a T e n B i i o ,
s<2

T
dU  -\-pdv

T
e c T B  n o n H B i i i

,n ,H <J)< |> epeH U ,iajrB , a  b o - b t o p b i x t >, h t o  a r a  ( p y i i K i O a  o C n a ^ a e T T ,  

c b o h c t b o m t , O H T p o n i a  T i n a ,  t . e .  h h  l i p a  k b k o m t , n p o a , e c c i ,  

H a S n io ^ a e M O M T .  b t ,  n p a p o , n , i ,  h o  m o j k g t t , y M e a B i n a T B o a ,  k o - 

H e a H O ,  T a a T . ,  h t o ó t ,  n p a  o t o m t , b t , ,n p y rH X T >  rr i n a x T ,  H e  o c T a B a -  

j io c b  H H K a m i ,  B 3 M i a e H i i i .  ^ n a  a ^ e a n B H a r o  r a 3 a  n e p n o e  n o -  

n o w e H i e  ^ O K a 3 B i B a e T c a  o t p h b  n e r a o ,  h 6 o  p ; n a  H e r o  d U  —  C „ d T ,  

r & i  (7 , T e n n o o M K O C T B  n p a  n o c T o a H H O M T , o S r a e M i .  n e s a B a c a m a a

jR
o t t ,  v  a  T ,  & . b t , c a n y  y p a B H P H i a  K a a n e a p o n a .  C n i / j o -
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BaTenBHO, d U  +  pdv =  C ,dT +  B T
dv u

SA+CUgT+R/gu.

3,o,ic& C „  h Ii othochtch kt> e a lu m n i Macchi rasa. Eonu skg 
nocniaH aa parnia Al, to S — M (S a +  CvlgT Blgv).

^ n a  npoH3BOJibHaro T ina aOKasaTenBCTBO cooTBiTCTByiomaro 
nonoweHia TpeSyeTB ocoóaro upieMa. J^na Bcaicaro Tina, ORHaKO, 
cnpaBe^,nHBO cninyrom ee. ilaw ineiiie  3HTponiii AS npn KaKOMT.- 
anSynB 6e3KOH6HHO MaaOMTŁ nponecci, nepeBo^ameMTi Tino it;st> 
cocToaaia A bt> cMeacHoe cocToame A', paBHO, oaeBHp,HO,
AQ
T ’

r a i  A<2 He octb—Ha^o STO OTH6TJIHBO yaCHHTB Ce6i—TO

KoamecTBO TenaoTBi, KOTopoe nonyrano Tino H3Biii npn ^auHOMT. 
npou,ecci, a to, KOTopoe Tino nonyanno 6bi, ecnn-ÓBi ono nepenino 
H3T> A bt> A' oSpaTHMBiMT. 06pa30j.1T>. 3 to cninyeTT. H3T> oaMaro 
onpe,n,ineHia <J>yHKii,iii SHTponin. rionB3yaoB 3thmt>, nerno no- 
Ka3aTb, hto npn HeoópaTHMOMT. paciimpeHin Tina 6e3T> upn- 
TOKa H3BHi Tenna h 6e3rB paóoTBi npoTHBT. B iiiuninxrr> ciuri. 
npoHcxo^,HTT> yBenaneHie 3HTponin rr in a . B t> caMOMT. /y in i, 
KaKT> 6bmo noKa3aHO, TaKoił npoii.eccB He conpoBOJKaaeTca 
ii3MiHeHieMT> SHeprin Tina, TaKT. hto Z7(r, T ) — U{v +  Aw, T -|- &'JT). 
OSpaTHMBiii nponeccB, coep,iiHaioiii,iH sth a sa  cocToama: A(v, T) 
h A'(v-4-Av, 2’-j-A2) He MOSKeTT. 6bitb aaiaSaTHBiMT., h6o bt> 
nocni,n,HeM'b cn y a a i H3T> cooTnoiuenia: hQ — U(v-\-Av, T-\-b.T)— 
— U(v, !")-{-AL, npn ycnoBiH, hto A^ =  0 h U(v -4- Ar, 2’-)- A2') =  
=  U(v, 1"), mbi nonyTunn 6bi AZ =  0. Ho paciHHpeme aaiaóaT- 
H06 H 6e3T> paÓOTEI npOTHBTb BHilHHHXT> CHffB HeOÓpaTHMO. 3Ha- 
HHTTS, HCK0MBHI OÓpaTHMBIH HpOIipCCB, IiepeBO,n,HIH,iH TinO H3TS 
cocToama A bt> cocToame A', nomncHT, conpoBoacaaTBca Tenno- 
bbimtj o6MiHOMT> ct> OKpysKaroipeS cpeflofi: I 0. n o  1-My
iionoweHiio, npnMiHeHHOMy ;ina hckomhbo oCpaTiiMaro npo- 
u,ecca, nonyiHMT.: AQ =  U(y {- Ar, T  +  A 2')— H(r, T) -j- pdv —pdv. 
A TaKT> KaifB naisneHie ’) OTpimaTenBHBiMT. 6bitb He MOTOre,

’) 3aMfcTHMT>, hto ajrfecb nneTB p-fenb He O TOMB naBneHin, KOTopoe HMfeno 
Tino npn HeoópaTHMOMB pactunpeHin, nóo aaBjieHie npn stomb ocTaeTCn Benn-
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h  >  O, (no npeffinonoHceHiio), t o  h  AQ >  0. CniAOBaTenbHO, 
AS — - Q >  0. IlTaKT), Beaniii Ge3noHeaHO Mania# a/iiaCaTnuii

n H33HeprHHecni# npon,eccT> pacniHpeHia Tina conpoBOJK^,aeTca 
yBejinneHieMT. ero oiiTponiii. 9 t o  aannioneHie nerno o6o6mHTb 
i i  na cnyna# noHeanaro npon,ecca Toro me xapanrrepa. B'b ca- 
m o m t . ,n,#ni, scani# noneaHbi# npon.eccb m o j k h o  paisGiiTb Ha 
pa/i/Ł 6e3KOHeaHO Ma;iHxi,. Ecnii-Gu npn HOHeaHOMT. npon.eccfc 
b m ś j i o  m 4 c t o  yMeHBineHie om ponin  Tina, t o  o h o  HenpeM#HHO 
KOJu k h o  Gbi HaSniOAaTbca n Ha nanoMTj-HHÓyflb 6e3KOHeaiio Ma-

^OKaaaHiioe m m e  nonojneHie jyia H^eanbHaro ra3a aBaaeTca 
oaeBHflHbiMT. b t > cnny Bbipaaceuia ero aurponin: S =  G /^21-)- 
4- Rlgv +  Const, h Go  a^iaGaTHU# n H33HeprHHecni# ripou,eccT> 
pacuiapeHia ra3a ecrb Taninę H3OTepMHHecni#.

5. IIpHCTynaeMTj Tenepb h t > flonaaaTenbCTBy t o t o , h t o  

<J>y h  k  h , i a: „S =  (C,lgT -\-Rlgv +  Const) o S a a ^ a e i T ,  — ;ina 
o^Horo H/i,eajibHaro ra3a—CBOHCTBaMH 3 H T p o n in .  Benn- 
HHHa M, BBe^eHHaa naMii b t  BbipameHia ,n,na S , ecTb Macca 
T ina, Tanb t t o  C,., R  ni v OTHoeaTca k t > eonami,# Maccu.

Upe^BapHTenbHO s a M im u ,  t t o , h o  oupe^ineHiio auipo- 
s ęlun ^dS ■ oopaTHMbie afl,iaoaTHbie npoijeccbi cyTb b t .
T  /'

t o  me npeMH HsanTponiiTecnie, t . e. Tanie, npn BianonneHia no- 
■ropbix'b S ocTaeTca h o c t o h h h o h . CocToanie ra3a b t . o Gh i c m t . 

cn y aa i onpe^inaeTCa flByMa He3aBHCHMLiMH napaMOTpaMii, Ha- 
npHMip’b v i i  T. IIpu npou,eccaxT. a;ua6aTnr,ixrb, nor^a CBepxT> 
t o t o  S(r, T) == Const, He3aBHcnMbiXT> napaMeTpoBT. ocraeTca 
o / i,h h t >. Orcio^a cnijiyeTT., t t o  eonu Hanp. w,, I 7,, w2, T2 h  t  p. 
eyTb napni conpameHHbixT. 3HaaeHi# o6T.eMa ii TeMiiepaTypu 
Tina, h  ecnn npn nanoMT.-nnóyji.b a/i,ia6aTH0MT> oGpaTHMOMT. 
npou,ecci oÓTieMT) npHHana. 3HaaeHie v2, t o  TeMiieparypa npn 
o t o m t . nenpeMiHHO paBHa T2.

HaMT> HOTpcGyeTca b t ,  xanbii#iiiiieMT> eiąe cni;iyioin,ee 
BCUOMoraTenbHoe nonosneHie. Ecnn b t , ^ByxT, cocToaniax'b raaa 
ero OHTponia o^HHanoBa, t o  ra3T. m o j k c t t . nepe#TH H3T> o c h o t o

hhhoh HeonpeirbjieHHofi, a  o T tx t  3HaHeHiHXb naBJieHia, KOTopua oho npHHH- 
MaeT-b npn oópaTHMOMt n p o a ec c t, nepeBonameMb rfeno H3b nepBaro naHHaro co- 
CTOBHia bo BTOpoe.
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cocToaHia aa. ,n.pyroe aniaóaTHbiMa. oSparaMbiMa. o6pa3OMa>. 
IlycTb w,, 1\ a  »2, T2 cyTb conpaajeHHbia 3Ha'ieiria o6a.eMa a  
TeMnepaTypbi ra3a c o o t b 'Lt c t b c ‘H h o  Ba. l-,\ia> a  b o  2 - m 'b  c o c t o h - 

Hiaxa>, npaaeMa. S(v„  2’,) =  S(v2, T J. SaanioaHMa. uama. ra3rb b t . 

a.aaaa.npb, KOToparo criHKa’ a  nopuieHb ae npoBonaTa. TeaaoTbi. 
I l ; i M '{ ' . H a e M ’i ,  Teaepa SesKOHeaHO MaabiMa aopajaM a^rpysa. Ha 
aopn iiii, nona oóa>eMa. ra3a ae cniaaeTca paBHbiMa. v2. Taica. 
Karta. c t -Is h k h  a  nopaieHb TeaaoTbi h b  npoBonaTa., a  apoa,ecca. 
oSpaiaiMa., t o  S  ae wfeaaeTca. CaiaoBaTeabao, ap a  v =  v2, t b m -  

nepaTypa HenpewhHHO npaMeaa. 3aaaeaie T r  Upoa.eccT. Btinoa- 
aems a  a p a  t o m t > oSparaMbiMa. o6pa3OMa>.

Ha,n,o 3aMiTHTb, h t o  Bci o t h  BcnoMoraTeabaaia noaoate- 
a ia  M05KH0 paonpocTpaHHTb Ha aioGoe Tino, ecaa ToabKO y ó i-  

SQ eci’b nonaaia naijape-nHTbca apenBapaTeabuo, h t o  dS  =

peanjaaa. aiKOTopoii (jrynitiria, óaaronapa neMy oitaateTCH B03- 
MOJKHUiTb roBopaTb o H^KOTopoH <J)yHKU,ia 8(v, T), ocTaiomeaca 
aOCTOHHHOH.

Tenepb yate m o j k h o  noita3aTb aauie rnanaoe noaoateaie: 
Heab3a yMeHbaiBTb OHTponia 5  onaoro raaa Tarta., h t o ó h . b h > 

npyrax 'b  T&aaxrb ap a  OTOMa. h c  ocranocb HHT<aKaxa. asM ineani. 
/J,0Ka3aTeabCTB0 noBeneMa. ora. npoTHBHaro, BbiacHHBa., h t o , 

nonycTHBT. oSpaTHoe, m h  cyMieMa. oópaTHTb paoaiapeaie ra3a 
Ba. nycTOTy. nycTb OHTponia ra3a paBHa ap a  paciaapeHia 
rasa Ba. nycTOTy, OHTponia B03pac'raeTa>, a  nycTb OHa ninaeTca 
paBHoa & n o  nonyajeaiio, m h  MOHteMa. OHTponiio rasa  $  yMeaa- 
aiHTb no nepBoaaaaabHaro 3HaaeHia iS'o Tarta., ii t o  B'b ortpy- 
JKaioajea c p en i h h h t o  He wiłaaeTca. E c j ih  nocn i oaoro o6a>eMa> 
a TewnepaTypa ra3a ae npaMyTa. HaHajibHbrxa. aHaaeaia, t o , 

narta. ToabKO ti t o  norta3auo, nxa> m o j k h o  n 0!secTH  n o  3 t h x h .  3Ha- 
aeHia oópaTHMbiMa. aniaGarabiMa. cJKaaieMa. aa a  pacaiapeaieMa.. 
l ip a  ape5KHHxa> v a  T, OHepria ra3a npaHHMaeTa. npejit- 
Hee 3HaaeHie. HanameMa. na® natiHaro cayaaa cooTHOiuefiie: 
ń Q =  A Z7-|~ AL. Tenepb — O, a6o Bci npon,eccbi aniaóaTHbi; 
h U — O, a6o ra3a> B03BpaTaaca aa> npeacHeMy cocToaHiio. O ai- 
noBaTeabHo: AL =  0, t . e. rpy3bi, KOTopbie cnysuana nna pac- 
uiapeHia a a a  cjitaria rasa  ocTaaacb Ha npeataeii BbicoTi. 3Ha- 
aaTa>, Ba. OKpy3Karoaj,ea c p en i h h h t o  a e  aaM ianaocb, a MejKny 
Tii\ia> ra3a>, pacaiapaBuriiica Ba. nycTOTy, B03CTaH0Bana> c b o h  

nepBOHaaaabHbia o5a>eMa>, h t o  h 6 B O 3 m o j k h o .
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IlraKB, m b i flOKaaami, ti t o  eonu b b  naiiHBiii m o m g h t b  

OHTponia ra3a HMieTB ninoTopoe 3HaaeHie, t o  ona ne m o j k o t b  

c^tjiaTBCH MenBine o t o t o  3HaaeHia npii ycnoBin, h t o  b b  OKpy- 
3KaI0mHXT> T”fejiaX2> He npOHCXOJIHTB HHKaKHXB H3MijHeH)H. 
Orcio^a m o j k h o  BBiBeoTH, HTO npH oSpaTHMOMB npon;ecc'h, BBI- 
HOJIHaeMOMB raSOMTj, H30JIHp0BaHHBIMB OTB oKpyacaiomefi Cpe^BI, 
ero OHTponia ocTaeTca h o o t o h h h o h . B b  caMOMt fliirfe, c c .t h -G b  

OHa npH o t o m b  yBeHHHHBajiacB ,no HiKOToparo 3HaaeHia, t o  npn 
oCpamemn nponecca yJKe ^.ocTHrHyToe 3HaaeHie oHTpomu yMOHB- 
u i h j i o o b  6 b i , h t o  H6B03M0HCH0. H c h o  .nanie, h t o  npH HeoGpa- 
t h m o m b  npoi^eccfe OHTponisi ra3a BOspacTaeTB, h Go , ecnn-ÓBi 
OHTponia ocTaBanacB nocToaiiHofi, t o  npon,eccB Ge u i b  Gb i oGpa- 
t h m b . HaKOHenB, cnpaBe^jiHBO h  oGpaTHoe 3aKaioTieHie. Ecau 
lipn KaKOMB-HHÓyffB uponecci, HpOHCXO^aiH,eMB IIB JI3OJIHpO- 
BamiOMB X'a3rh, OHTponia BO3pacTaeTB, t o  npon,ecoB HeoGpaTHMB.

^ a a  CHCT6MBI H3B M H^eaaBHBIXB ra3OBT> CBOHCTBaMH 
(JjyHKpiH „£(», T) =  {CclgT-\-Rlgv-]-Const') M “ oGna^aeTB, KaKB m b i  

cenaacB ^oKaateMB, ^yHKipa £  =  £ , 4- S 2 +  S„, r;rŁ £,, 
£ j ... 8„ oyTB 3HTponin KaiK^aro rasa  b b  o t a E i i b h o c t h . 9Ty 
<J>yHKii,iio óy^eMB Ha3BiBaTB OHTponieii CHCTeMBi ra30BB.

ySił^HMca CHaaaaa b b  cnpaBe^aHBOCTH cjrhflyiomaro no- 
jioaceHia. Eonu CHCTeMa ra3OBB b b  ,n,ByxB cocToaHiaxB HirfeeTB 
o^HiiaKOBBia 3aaaenia OHTponin, t o  o ra  m o s k o t b  Gb i t b  nepeBe- 
,n,eiia H3B o,n,Horo cocToania b b  upyroe oGpaTHMBiMB o6pa3OMB.

IlycTB jjauBi n ra3OBB h  nycTB b b  nepBOMB c o c t o h h i h  o h h  

h w Ł i o t b  OHTponin: S /y .^  T^....8„{yn, T,,),
a b o  b t o p o m b : S*, (v'nT '^ .

IIoKasKOMB, KaKB BBmonHHTB TpeGyeMBiH nepexo^,B. 3ai<jno- 
h h m b  1-ii ii 2-ii ra3B KaatjiBiH b b  OT;yj;aBHBiił h h j i h h j i P B ,  k o - 

Toparo crfłHKH u nopmeHB He 
npOBOJIHTB TenHOTK. U,HJIHH,n,pBI 
OTftineHBi spyrB  o t b  «pyra  2 - m h  

IieperOpOAKaMH, H3B KOTOpBIXB 
o s ra  (J.I?) ($nr. 6) ne npoBO- 
flHTB TemiOTBi, a jipyraa {CD) 
npOBOJIHTB. E c jih  1\ >  T.2, t o , 

HSNrfeHHa rpy3Bi Ha nopmH'h, pac- 
HIHpHMB a^iaSaTHO H oGpaTHMO 
nepBBiH ra3B, nosa ero TeMnepa-

I AC II

BD
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’iypa h p  cjyfejiaeTca paBHoii Tr  E ro  SHTponia ocTajiacb npn s t o m h  

Go 3 H  HSMiiieHia. yjianaeMB Tenepb neperopo;i,Ky A  B, TaKH h t o  

ra3H M oryrn oÓM&HHBaTbca ffpyrn c h  flpyroMH CBoeii TennoTOH. 
Ecan S ,> S \ ,  t o  yBe.niiHHBaeMn o Gh p m h  2-ro rasa. O t h  s t o p o  

ero TeMnepaTypa Gy^eTH yMenbinarbca, h  e h  Hewy Gy,n,eTH 
npBTCKaTb TenaoTa o t h  1-ro ra3a. Eonu im iTnenie oGneMa 
npoiicxoflHTH ^ocTaTOHHO Mefl.neHHO, TaKH h t o  TeMnepaTypbi ra- 
s o b h  ycniBaiOTTb BbipaBHHTbcn, t o  npon,eccn s t o t h  oGpaTHMn. 
0'fToro, h t o  1 - h  ra3H nepe^aeTH c b o io  TenaoTy 2-My ra3y, 
SHTponia 1-ro yMenbinaeTca, a 2-ro HacToabKO ace yBeaiiHii- 
BaeTca. B t o t h  npopeccH npo^oaaiaeMH no t”Ł x h  nopn, nona 
SHTponia 1-ro ra3a He c^inaeTca paBHoii 8 \ .  Tenepb BCTa- 
BaaeMT. Meacfly rasaMH neperopoflKy A B . TaKH Kasa. oyMMa 
snTponin HainnxH a I!yxn  rasOBH He nsMliHiiaacb, t o  SHTponia 
2-ro rasa, no BunoaHenin onucaHHaro npopecca, paBHa X 2, 
upnaew n X i=  S t-\- S i— S 'r  Ecan o Gh o m h  h  TeMnepaTypa 1-ro 
ra3a OTannaiOTca o t h  v't h  T ' v  t o , KaKH s t o  Gmao noKa3aHO, 
h x h  m o h c h o  npHBecTH k h  s t h m h  3HaneHiaMH oGpaTHMHMH affia- 
GaTHhiMrb oCpauOMH.

Tenepb BTopoii ra sn  coe,n,HHaeMH en 3 - m t > h  npojrfeabi- 
naeMT. co 2 - m h  h  3 - m h  t o h h  b h  t o h b  To-ace, h t o  o h  1 - m h  h  2 - m h . 

B h  KOHiyh SToro npon,ecca 2-ii ra3H GyfteTH nepeBexeHH e h  c o - 

cTOHHie, b h  k o t o p o m h  ero SHTponia ecTb S'.,, a ero oGneMbi h  

TeMnepaTypa v',2 h  T '2. BnTponia 3-ro ra3a 6y#eTH paBHa 
X s= X 24-(S3—S '2— S i - 4 - / S 2 4 - ( S 3 — S \ — S \ .  BbinoHHHBH t o  ®e ca- 
Moe co b c Ł m h  ra3aMH, m h  npHBefteMH SHTponin, oGneMH h  

TeMnepaTypbi b o 4 x h  ra3OBH, KpoM'J; w- aro, k h  h x h  3Hane- 
niaMH b o  2 - m h  c o c t o h h i h , npnaeMH SHTponia nocaiflHaro rasa  
npnMeTH SHaaeuie X ,— S ,- (-S 2 + . . .+  — S ',— (ST—...—
Ho ycaoBiio S , - | ~  < S 2 + . . . 4- S „ = S ',+  £ 'a + .” +
CaiftonaTeabHO, X „ =  S„.

Ecan npn s t o m h  oóneMH h  TeMnepaTypa nocadi^Haro ra3a h o  

npHHHHH CBOHXH K0H6HHHXH 3HaHeiliH, TO IIXH MOHCHO BO3CTa- 
HOBHTb oGpaTHMHMH ajI.iaGaTHHMH OÓpa3OMH, THKH KaKH SHTpO- 
n ia  nocn ikuaro  rasa  yace npHHaaa t o  c b o o  3HaaeHie, KOTopoe 
OHa HMieTH b o  2 - m h  cocToaHin. UpopeccH BHnoaneHH h  npn- 
TOMH oGpaTHMHMH o6pa3OMH.

riocai; aToro aerico ^.OKaaaTb, h t o  Heab3H yMenbiHHTb SHTpo- 
nin CHCT6MH ra30BH TaKH, h t o Gh  b h  ^pyrHXH T'haaxn h o  npo-
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H3omjio miKaKnx7> J^OKasaTejiLCTBO, no npeatHewy, o t b

npoTHBnaro. Pa3CM0TpHMB ninoTopoe cocToaHie ra30BB, b b  ko to - 
pOMB HXB 9HTpOnia eCTb St . ^ajEM B OflHOMy linii HtcKOabKHMB 
rasaMB pacumpuTbca b b  nycTOTy, OTnero SHTponia cucTexiu bo3- 
pacTeTB. Hpe,n,nonaraeMbiMB chocoóomb yMeHbiuHMB aHTponiio 
cnoTeMbi ra3OBB fl,o ea nepBOHanaabHaro 3HaneHia. Ecaii npn 
o to m b  ooBeMbi i i  TeMnepaTypm ra3OBB o t j ih h h i.i  o t b  Hanaab- 
HHXB, TO OHH MOryTB ÓbITb BO3CTaHOBaeHBI a;n,ia6aTHhiMB o6pa- 
t h m h m b  oCpa3OMB. H t h k b  CHCTeMa ra30BB, n ocn i pacmiipeHja 
b b  nycTOTy H*iiKOTopbixB H3B h h x b  u ,o,aJKe xorra  Gm b cŁx b , 
npinnaa b b  CBoe naaaabHoe cocToaHie. IIpii o to m b  TenaoTbi 
H3BHi b b  cncTOMy He npirreKno, OHepria cncTeMbi He H3MiHH- 
Hacb, a cai^OBaTeabHO, h  BHiniHaa pa6orra, coBepuieHHaa HaftB 
rasaMH, paBHa Hyaio. B to ftaeiB HaMB upaBo 3aKnioTiHTb o ue- 
BO3MO5KHOCTH yMGHblHHTb OHTpOHlIO CHCT0MHI H,n,eanbHbIXB I’a3OBB.

OTCIOffa Mbl BHBOflHMB ,'UIJI CHCTeMbl ra3OBB H ea OHTpo- 
niii rfe JKe aaKOToneHia, hto  h  ,n,Jia oflHoro ra3a, a H«eHHo: He- 
06x0flHMbIMB H flOCTaTOHHbIMB yCHOBieMB OÓpaTHMOCTH nam iaru 
npon,ecca, coBepuiaeMaro H3oaHpoBaHHoii chctcm oh  HfleaabHbixB 
ra3OBB, aBaaeTca nocTOHHCTBO OHTponin, a TaraMB we ycao- 
BieMB HeoóparaMOCTH npon,ecca cayiKHTB B03pac’raHie onTponin.

6. HaMB ocrajiocb noKaoaTb cnpaBe,n,jiHBOCTb o t h x b  noao- 
aceniii nna Bcanaro Tina.

5Q
T

Jl,aa otopo noKaJKOMB CHanana. hto nna Beaitaro T ina 

ecTb noaHbiH flH4><J)epeHH,iaaB HiKOTopoii <J»yHi?n,iH S . C b

otoh n/Iwibio no^BeprHCMB Tino HiKOTopoMy itpyroBOMy oópa- 
THMOMy npou,eccy, npn BbnioaHeHin KOToparo Tino uycTb na- 
xoflH'rea b b  TenaoBOMB n MexaHHaecKOMB oSmenin ToabKO c b  
H^eaabHbiMH rasaMii. n o  OKOnnaHin npoąecca, Tino npnxo/i,HTB 
b b  CBoe nepBOHanaabHoe cocToaHie. IloM iiienia Moran npoii- 
30HTH ToabKO BB ra3aXB, CB KOTOpblMH TiaO 6biaO BB M6XaHH- 
necKOMB h  TenaoBOMB oSin,eHin. nycTb npn o to m b  npon,ecci 
ra3bi ouM-LniiBaaiicr. TenaOTOio ToabKO c b  TiaoMB, ho He ĄpyrB 
c b  .apyroMB. TaKB KaKB npon,eccbi, BbinoaHeHHbie ra3aMH, npep,- 
noaaraiOTca oopaTHMUMii, to npn c,ninaHHbixB ycaoBiaxB h x b

a H T p o n i a  f l o a n c n a  o c T a T b c a  H e H 3 M i H H 0 H ? T a K B  hto
og-
Tj = 0 .
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Tło ycnoBiio, raau  oGMiHHBanacb Teanoroio TOnbKO Cb rinoM b, 
apaneMb, b i . cany cftinaH aaro apeAaonoateHia oób oGpara- 
m o c t h  npou.eccoiib, Tewneparypa Tina b o  Boaicifi m o m o h t t . 

paBHanacb TeM aeparypi t o t o  rasa, cb KOTopuMb Tino oGMiaa- 
Banocb TennoTOio. Bcni^,CTBie s t o p o ,

no,n,b Zą Mbi MoaceMb pa3yM iib Tea- 
no'ry, nonyaeHHyio OTb rasoBb aa- 
mHMb TinOMb, a a o ^ b  T —TeMnepa- 
Typy nocniflHaro. IIpeACTaBHMb rpa- 
(JmnecKH npoa,eccb, libinoJiHeHHbiii 'r i-  
noMb. BbipajKaacb $arypanbHO, Tino 
oaacano KpuByio A t CA.1D A i (<J>ar. 7),

upaneMb ftonJKHO Gh t b

R-R-+.I
./l, C A,DA,

T  
A XCA,

f 8gnero I — A— =  
J T

f  8g _
J T

1.

J T  J 5

—  0 .  H o  M b i M O H C SM b H a u a c a i b

A XCA,DAX

8g 
T  

A,DAX

°L 
T 

a xd a ,

— 0, Bcni,n,OTBie

r>q
AXCA,

O rdona ycMaTpmaeMb, h t o
og-
T

h c  3a-
T

A, CA, A,DA,
BBCHTb OTb BHfla nyTH H, JL3, a 3aBHCHTb, CniflOBaTCHbHO, TOnbKO 
OTb napaMe/rpOBb, xapaKTepH3yioin,HXb Haaano a  K0Hea,b nyTH. 
n o  npaBHnaMb HHTerpanbHaro acHHcneina 3aKmoaaeMb OTCKpna, 

Sg
h t o  BbipajKeme ao ^ b  HHTerpanoMb

T
ecTb nonHbiii ;i,a<J)- 

8g
<{>epeHU,ianb HinoTopoa (J>yni;a,iii S(v, T), TaKb h t o  dS  =

0'rHOCHTenbHO o6pa3OBaHia <|>yHKn,ni S  yMicTHO c^inaTa 
oaHO 3aMinaHie. E a  3HaaeHie He aaBHCHTb OTb t o t o , cb aa- 
KHMb BeiąecTBOMb Hanie Tino Gbino ub TennoBOMb an a  uexa- 
aanecKOMb oGmema a p a  BbraonHeHia ^aHHaro apoa,ecca. B b 
caMOMb p ,in i, Bb cany oGpaTaMOCTa apoąecca, Sg =  dU +  pdv, 
r ^ i  U, p a  v o t h o c h t c h  Kb T iny. H xb ;i,ii<J«J)epenaianbi oape- 
ainaiOTca, oaeBa^HO, t o j i ł k o  ypaBHCHicMb cocToaHia Tina a  
poaoMb apopecca, a nOTOMy, OTb aaaoro Gbi BeajecTBa h h  no- 
nyaano Tino Tennory, o h o  npa  TOMb me npoa,ecci aonyaaTb 
oaauaKOBbia KonaaecTBa aocn iaaeii.

3
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®yHKu,)H S oónaji,aeTB o c h o b h b i m h  CBoiicTBaMH aHTponin, 
t . e., ohh ocraeTca nocToaHHOH npn o6paTHMbixB npOH,eccaxB, 
C0BepinaeMBixB H3onripoBaHHHiMB 'rinOMB, BO3pacTaeTB npn  He- 
OÓpaTHMUXB H HH IipH B'aKHXB npOH,eCCaXB He MO3K6TB yMCHB- 
HiaTBca. B b  cnpaBefljniBOCTii CKa3aHiraro Jierito ySi^HTBca, 
noBTopaa nna npoH3BonBHaro l in a  cooSpaateHia, pa3BHTBia p,na 
ra3a, h 6 o nocnip,Hia ocHOBMBanHCB HCKniOTirrenBHO Ha onpe,n,i- 

aeHiH aHTponin b b  Bnp,i dS — J~ .  KoHeanoe BBipaatcHie

aHiponin: S — M (C dgT  Rlgv -j- Const) cnyatnno j i h h i b  sn ą  ji,o -

Ka3aiejiBOiBa lo ro , t t o
T

eciB h o j i h b i h  flH^<J,epeHU,i ajiB.

T o h h o  iaKB ace ner k o  o 6 o ó h i ,h t b  cooTBiTCTBeHHBia nonoateHia n 
Ha cnyiaii c h c t o m b i l in B .

HiKOTopua Tpy;i,HOCTH npefloiaBaaioiB HecacHMaeMBia l in a ,  
f la a  9THXB H JipyrHXB BO3M0JKHBIXB IICKnK)aHTenBHEIXB 

onyaaeBB, paBHO k h k b  h  p,na BcixB l ia B  Boo6m,e, ,n,0Ka3a- 
leaBCTBo ocHOBHoro CBoficTBa SHiponin nioóoro rr in a  MoatHO
BeCTH CniflyK)H],HMB OÓpa3OMB.

^OIiyCTHMB. T£T0 BHTpOnilO l i n a  MOHCHO yMeHBIHHTB TftKB, 
hto  b b  oKpy5Kaioni,eH cpe;t,i npn o t o m b  h s  npoHCxoflHTB h h - 

KaKHXB H3MiHeaiH. IlycTB HaaaaBHoe 3HaaeHie am ponin  Tina 
Gb u i o  S t , a HaaanBHBia 3Haaenia ero ooBSMa h  TeMnepaTypni 
vv h  T q. HycTB n ocn i npep,nonaraeMaro yMeHBmeHia aHTponin 
Tina oGb b m b  h  leM nepaiypa Tina HMiiOTB 3HaaeHie vt h  T\, 
npnaeMB H3MineHie 9HiponiH paBHO AS. BepeMB Hp,eanBHBiii 
ra3B TeMnepaTypni T, h  p,ae,MB ewy u acTOHBKO pacm apniBca b b  
nycTOTy, t t o Gbi 9HTponia ra3a CTanapaBHon S 'o +  AS, t . e. htoGb  
oHa yBennannacH HacTOHBKO, HacKOHBKO yMeHbiHHnacB 3HTponia 
l in a .  IIpHBe^,eMB Tenepi. Tino h  ra3B b b  TennoBoe o6m,eHie Meac;xy 
coGoio, ho  H3onnpyeMB h x b  b b  CMBicni oGicina TennOTofi o t b  oicpy- 
jKaromefi cpejiu. HaaHeMB Tenepn cacHMaib ra3B BHiniHHMH 
cnnaMH. Ot b  3rroro o h b  GyneiB HarpiBaiBca, h  TennOTa 6y- 
a,cTB nepeTercaTB o t b  Hero k b  l in y .  E cjih b t o t b  npou,eccB 
bccth  ,n,ocTaTOHHO MeflneHHo, to TennoBOH o6 m 'Łh b  Me>n,n,y i i -  
noMB h  ra30MB Gy^eTB oGpaTHMBiMB. BeniftciB ie aioro , co- 
rnacHO onpeflineHiKt aHTponin Tina h  ra3a fd S  = — |, 9h -
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Tponia rasa  6y,n;eTB HacTOnbKO yMeHbuiaTbca, HacKontKO 
aHTponia Tina yBejiananaTEca. Korji,a aHTponia i’a3a npn- 
m g t b  Haaaabaoe 3Haaeme S'„, B03CTaH0BHTca TaKHce n nepBO- 
HaaaabHoe 3HaneHie aHTponin Tina. n o c n i  3TOro mojkho , KaKB 
IIOKa3aHO, OÓpaTHMbIMB afliaSaTHblMB OÓpa3OMB BO3CTaHOBHTb 
HaaanbHbia 3naaeHia oÓBeMOBB h  TeMnepaTypB Tina h  ra3a, 
BMioTi c b  niMB BoscTaHOBHTca nepBOHananbHbta 3Hanenia h x b  
AaBnema h  aHeprin. yói^HM ca Tenepb, hto  b b  OKpyJKaiom,eii 
cpefli He npoH3omno h e o k i i s ł  H3MiHeHin. TaKB KaKB iipu 
npon;eccaxB, BbinonHeHHbixB TinoMB h  ra30MB, He 6bino npn- 
TOKa H3BHi Tenna, h  TaKB KaKB anepriii h x b  He H3MiHHnncb, 
to  m h  saKrnonaeMB, hto  pa6oi’a BHiuxiiHXB c h jib  paBHa Hynio. 
9'ry nocni.n.Hioio Bcerjia mojkho ocymecTBHTb npn noMoin,H Hi- 
k o t o p h x b  rpy3OBB, KOTopnie, cni^OBaienbHO, p,onJKHbi ocTaTbca 
Ha npeacneii Bbicoii. HTaKB, b b  OKpyjKaroiiieii c p e ^ i n  HaineMB 
■rini He npoH3onxno HHKaKHXB HSMiHemH, a Mejit^y TiMB HaMB 
ynaaocb oSparaiB pacmiipeHie ra3a b b  nycTOTy, hto  HeBO3Moa<HO.

Cni^OBaTenbHO, Henb3a yMenbiuHTb aHTponin o,n,Horo Tina 
TaKB, h to Sbi b b  p,pyrHXB rrinaxB  ne npoH3Ouino HHKamB 
H3MiH6HiH.

XapbKOB"b.
TexHOJiornHecKiH Hhcthtyti..



OiiTime&caa niipoMeipia h <J>oTonerp'h JL Beóepa, 
KaKL ouTHMecKitt mipoMeTpt.

j-[. P 'b n B e B O M ').

CpeflH npniuiH'B, :iacTai!Ji>iK)iu,Hxrr» pa3BHBaTBca ^>H3HKy, 
BHjuioe m ś c t o  3aiiHMaeT'i. npoMBiniaeHHOCTB, no^rB paBaeHieMa, 
3anpocoBa> KOTopoii noayanaa. cboc Haaaao h  pa3Bnaca He 
O^HHa. OTfliurB <j)H3HKH. IlHpOMeTpia o6«3aHa CBOEMTS pa3BH- 
1’ieMa. TO3K6 OflHOfi E3a> OTpaOaeil npOMBIIUHeHHOCTH, a HM6HH0 
MeaaaaypriH.

TeMnepaTypBt, ca. k o t o p e im h  npHX0KHTca e m ^ t b  jyfeao aa 
M6TaaayprHaecKHxa> 3aBOflaxa>, Tana. bb ic o k h , e to  H3MrhpaTB 
nxa. oÓBiHHBiMrB nyTeMa. npn noMOin,H payTHaro TepMOMeTpa 
neMŁicaiiMO, h 6 o bt . 9THxa> ycaoBiaxa> Kunina. p rryTB h  naa- 
BHTca cTeicao TepMOMeTpa. OflHaKO, OTa. TeMnepaTypbi p iw iin - 
Huxa> OTa^i# oSpaóoTKH MeTaaaa saBHcirra. ero KaaecTBa. IIo- 
aaoMy ^aBHo yace aBHaacb noTpeÓHOCTB Ba. yM-hiibii H3M'hpaTB 
ctojib BBicoicia TeMnepaaypBi. Hayaiibiii HSBicKaHia Ba. 3T0Ma» 
HanpaBaeHiH e  nonoacHan saaaao  uduiowy OTjyfeny $ h 3Ek h , 
H3B'hcTHOMy EOfla. HMBHeMa. IIHpOMeTpiH.

Ba. Hacroamee BpeMH cymecTByeaa. h 'I;ckojibko  Mero^OBa. 
H3MipeHia BEicoKHxa» TeMnepaTypa.. HanSoirhe t o h h b im h  can- 
aaioTca MeTO ,̂a., ocHOBaHHBiii Ha pacutEpeHin ra3OBa>, e  MOTO^a. 
saeKapHaecKiH. OftHaKO, HaHÓoaBUiaro BHHMaHia 3acnyHCHBaeTa» 
onTEHeeKiii Merona., KOTopuS, x o t b  h  ycaynaeTa. BBiineynoMa- 
HyTBIMa. M6T0p,aMrB Ba. TOHHOCTH HawfepeHiB, HO 3aT0 npeBocxo- 
p,HTrb Hxa> Ba. npe/i/fejrf; H3M,fepaeMBixa. h m t . TeMnepaTypa.. B t h m t . 
nocai^HHMa. MeTOflOMa. mohcho cboóo^ ho iiswipaTi. TeMnepa- 
aypy bo jibto bo h  jty rn  h  coaHU,a. Ba. CMBicadb y^oScTua h  6h -

*) PetjiepaT-b, npoHMTaHHbiń bt. cj)H3HHecK0M-b KpywK-fe HMnepaTopcKaro 
>KeHCKaro nenarorHHecKaro PiHCTHTyTa.
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OTpOTH H3MipeHlH OlITHHeCUHMb nnpOMeTpaMb HaftO OTflaTB 
npe^noaTeHie nepe^b b c Ł m i i  ocTanBHBiMH. B naro^apa yKa3aH- 
HBIMb n,OCTOHHOTBaMb, 3a IIOCni^Hee BpeMH OHTHHeCKili M6T0^,b 
nonyaaeTb Bce Gonninee h  Gonamee 3HaaeHie.

Il.3isicTH0, ’i t o  cb jiSMiHeuieMb TeMneparypu Tina m 'Ł- 

HH6TCH ero nyneHcnycKaiiie. Cnia,OBaTenBHO, 3Haa 3aBHCHMOCTB 
ayneucnycKaHia 0Tb TeMnepaTypu, m o j k h o  no ayneHcnycKaHiio 
Tina cy^HTB oGb ero TeMnepaTypi. OnTBraecKaa napoMeTpia 
ocBOBBiBaeTca aa  iriMipeHiii t o .t b k o  BH^HMaro JiyaeacnycKauia 
pacKaneHHHSb T inb. PnaBHaa npHHHHa HenocTaTOHHOH t o t - 

h o c t h  3Toro MeTOfla saicniOHaeTca Bb TOMb, h t o  nyneHcnycKa- 
Teabaaa cnocoÓHOCTb pa3nHHHBixb T inb  3aBncnTb OTb norno- 
maTeJiŁHOii, KOTopaa Bb o b o io  onepe^B 3aBHCHTb OTb OTpaaca- 
TeabHoa c h o c o Gh o c t h  h  OTb npo3paHHOCTH Bein,ecTBa Tina. Oae- 
BĤ ,HO, HTO 3TH CBOHOTBa He y  BciXb T’in b  Ô ,HHaKOBBI, a 
HOTOMy nyaeHcnycKaHia pa3nHHHŁJXb T inb  ripii o^Hofi h  Toii-nce 
TeMnepaTypi pa3HHHHBi.

O,n,HaKO, HCKyCCTBeHHBIMb CHOCO6OMb MOJKHO 003ffaTB Tino 
aOconioTHO He OTpaa<aioiH,ee h  Henpo3panHoe, h o  nornoiH,aromee 
Bci na^aiom ie na Hero aynn. Taicoe Tino npHHHTO Ha3BiBaTB 
a 6 o o n io t  h  o - a  e p h  h i m  b . Ocym,ecTBHTB ero j i o k h o  noMi- 
CTHBb ii3JiyTaioin,ee Tino Bb ffOCTaTOHHO Toncryio, HenpoHHH,ae- 
Myio jyia nyaen oGonoaKy cb o b c h b  Ma;iHMb oTBepcTieMb. 
Taicoe Tino, .̂iHCTBHTenBHO, Gy^erb nornomaTB Bci napaio- 
iu,ie Ha Hero nyan; nGo BcaKiii nynb, nonaBHiiH Bb OTBepcTie 
o Go h o h k h , 6y,neTb OTpaacaTBca OTb nHyrpeiiHen cTiHKH ea h  

Hapyacy He BBiM^eTb.
H3BicTHhiH 3aK0Hb K npxro0a, Bb npHMiHeHiH Kb nep- 

HOMy Tiny, BŁipa3HToa TaKb: npn o ^ h o S  h  t o S - jko TeMnepa- 
T ypi nyaeHcnycKaHie B cixb aGconiOTHO-nepHLixb T inb  OffHHa- 
k o b o . OaeBHAHO, 3AicH yace aBnaerca b o 3 m o j k h o c t b  t o h i i o  

cyflHTH o TeMnepaTypi nepHaro Tina t no ero aynencnycKa- 
Hiio E, Heo6xOflHMO TOHBKO 3HaTB 3aBHCHM0CTb E  OTb t. M h o - 

r ie  yneHŁie H3cni^,OBann 9Ty 3aBHCHM0CTB h  HBiTanHCB BBipa- 
3 h t b  ee MaTeMaTHaecKH. B b HacToamee BpeMH HanGonie t o h - 

h b i m h  (f)opMynaMH. BBipavKaioin,TiMH c b h 3 b  Mejnjxy aynencnycKa- 
HieMb E  aGconioTHO nepHaro T ina, flnnHOio Bonnu X, pna 
icoTopoi pa3CMarrpHBaeTCH ayneHcnycKanie, h  aGconiOTHOH t o m -
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nepaTypon Tina T, cnnTaiOTCH ijpopMynbi IlnaHKa, JIy.u\iepa n 
H h k c . Ecnn orpaHHHHTbca t o h ł k o  b h a h m o h ) nacTbio cneKTpa, 
TO Cb flOCTaTOHHOfi TOHHOCTbK) MOJKHO npHHHTb (jjOpMy B. BHHa:

(popwyna 3HaHHTenbHO npom,e ynoMHHyTHXb BHine, nOTOMy na 
Heii H OCHOBaHO GonbHIHHCTBO OIITHHeCKHXb nnpOMeTpOBT).

H3cniflOBaHie 3aBHCHM0CTH nynencnycKaHia OTb TOMnepa- 
Typii noKa3ano, h t o  cb BO3pacTaHieMb TeMnepaTypst pacTOTb 
n  apKOCTb pacKaneHHaro Tina, t . e. Boe BHflHMoe aynencnycKa- 
Hie; k o h 6 h h o , npn o t o n t b  pacTeTb h  nacTnoe Jiynencny Kanie j a a  
pa3HHHHbixb nacTeii cneKTpa. K pow i t o t o , nacTHoe nynencny- 
CKaiiie pacTeTb He oflHHaKOBO fljia pa3nnaHbixb fljniHb BonHb. 
3aKOHb c iiim em a Kima, rn ac a m ii, b t o  npon3BefleHie H3b 
flnHHbi HOJiHbL A,,,, cooTBiTCTByiom,eH nanGonbinewy Jiyaeucny- 
CKaHiio, Ha aGcomoTHyio TewnepaTypy T ina T  ecTb BennnHHa 
nocTOHHHaa flna aGcoraoTHO-nepHaro Tina (X„,T =  Const =  2930), 
yitaBbiBaeTb Ha t o , b t o  MaKCTMywb aynencnycKaHia Bb cneKTpi 
pacKaneHHaro Tina c b  noBbinieHieMb TeMnepaTypbi nepeMi- 
ipaeTca Bb CTopoay Sonie KopoTKHXb BonHb, t . e. b t o  nyne- 
McnycKaHie flna icopoTKHXb nomib pacTeTb GucTpie, n iw b  
flna flnnHHbixb.

H3b cKa3aHHaro b h a h o , b t o  Bb onranecKOMb MeTOfli B03- 
m o j k h h i rpn cnocoGa H3MipeHia TeMnepaTypb.

n  e p  BHfi cnocoób H3MipaeTb Bce b h a h m o o  ayneHcnycKa- 
Hie. OflHaKO, Ha npaKTiiKi OHb ne npnMiHaeTca, Taicb naicb 
Bce b h a h m o o  ayneHcnycKame He noflflaeTca TOHHOMy H3Mipe-
Hiio, h Go  o h o  Bcepino onnpaeTca Ha ayBCTBirrenbHOCTb Hamero.__
m asa, KOTopaa, KaKb H3BicTH0, paanjraHa y  pa3nHHHBixb nio- 
fle i, h  .nauce y OflHoro h  Toro-ace nenoBiKa cnnbHO MiHaeTca 
OTb pa3nHHHbixb npnHHHb, KaKb HanpHMipb, yTOMnenia, OKpy- 
ncaiomaro ocBiipeHia, npeflmecTBOBaBinaro 3pHTenbHaro Bne- 
HaTnima h  t . n . HnKaKie <J)OTOMeTpHnecKie m o t o a h i 3flicb He 
npuMiHHMbi, rraKb KaKb H6H3GiacH0 nonyaHTca pa3nHTiie OKpacKH 
cBiTa, ncnycKaeMaro H3nyaaeMŁiMb TinoMb h  HCTOHHHKOMb— 
STanoHOMb.

B t  o p  o ii cnocoób HBMipaeTb ayneHcnycKame onpefli- 
neHHoa aacTH cneKTpa. Ha OTOMb cnocoGi ocHOBaHb oGcopG-
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u,ioHHhiii nupoMeTpt CDepn h  nnpoMeTpT. PomSopHa h  Kypnn- 
óayMa. O6a o h h  H3MipaiOTT> nacTHoe jiyieiicnycKanie ; i,.t h  npac- 
HH xt aynen, npoxofl,aiH,HXT> Hepe3T> KpacHoe CTeano, BCTaBjien- 
Hoe b t ,  OKynapT, 3 t h x t . npn6opoBT>.

IlHpOMeTp'B ®epH COCTOHTT, H3T. 3pHTejIBH0H TpyÓBi, OÓOKy 
KOTopofi noMdśmaeTca 6eH3HH0Baa jiaMnoTica-aTaJioiiB. B t . raai;- 
h o m t . rfionyci 3pHTeaBHOH TpyoBi noMimeua no;n> yraoMTj b t . 

o c h  cTeKnaHHaa nnacTHHica c t . nocepeSpemioii nonocKOH. II30- 
GpaiKeHie H3Cjrb,DyeMaro ncTOTiinKa noaynaeTca Ha CTeKjiHHHofi 
nnacTHHKij, a is'b  3epKanBHOH nonocK-fe b h ^ h o  H3o6paJKeHie 
aaMHBi-BTanoHa. IIpu o^HHaKOBoił apnocTH o 6 o h x t > H3o6paHce- 
Hiii 3epKa.nBHaa nonocKa cjimsacTca c t . OKpywtaionj.HMT. ^ o h o m b . 

C ara  oirl/ra. HAymaro o t t , H3caiflyeMaro HCTOiHHKa, peryjm - 
pyeTca HswfeHCHieMT. t o j iih ,h h b i  noraoipaiom aro caoa, iiOMimyn- 
Haro nepejjT. o o b c k t h b o m t .  rrpy6Bi. Cnofi s t o t t . c o c t o b t t . H3T> 
JI,ByXT> KJIHHBeBT. H3T, ;i,BIMTiaTarO CTOKHa, KOTOpBie MOJKHO Ha- 
^BHraTB jipyrT, Ha ^pyra . Tojiin,Hiia aToro cnoa h  cnyjKHTT, 
yi<a3aTejiOMrb TeMnepaTypBi *).

B t , nnpoMeTpi l ’ojn.6opna h  KypjiBóayMa 6eH3iiH0Baa naM- 
noHKa 3aMiHeHa ManoBOJiBTHoii aaeKTpiraecKOH, KOTopaa caMa 
noMŚmaeTca b t . (pOKyci 3 P h t c j i b h o h  TpyÓBi. JI,na H3MipeHia 
TeMnepaTypBi Tpy6y ycTaHainiinsaiOTT. TaKT., t t o o b i  H3o6paace- 
nie H30Ji'h;iyeMaro HCTOHHHKa nonyrHJiocB b t .  t o h - jko  i i j i o c k o c t h , 

171,1; Haxo^HTca h h t b  JiaMnoHKH-aTanoHa, KOTopaa pfeito BBipn- 
cOBKBaeTca Ha c b I j t j io m t . rjiOHi. 3aTiMT> cnny t o k b  b t , Heft pe- 
ryjinpyiOTT, npn h o m o i h h  peocTaTa po TixT. nopT>, nosa apKOCTB 
ea He cpannaeTca c t . apKOCTBio $OHa. B t .  s t o t t .  m o m c h t t , h h t b  

KairB-Gm TaeTT., cnHBaacB c t . OKpyJKaionjHMT. <J)Oh o m t >. M h j ij i h -  

aMnepMeTpT., BKjnoneHHBift b t . n im . jiaMnonKH, yKa3UBaeTT> 
CHJiy TOKa BT. Heli, HO KOTOpOH H HaXÔ ,HTCH HCKOMHH T6M- 
nepaiypa.

T p e t  i ii c h o c o ó t . H3MipaeTT> OTHOnieHie nacTHBixT> Jiyne- 
HcnycKaHin ^,na KaraxT> HHÓyflB ,n,ByxT> TacTeii cneKTpa. H 4 m t . 

Gonie flaneitie jip y n . o t t , npyra  ynacTKH b 3 h t b i , t I im t . 3aMiT-

’) T aK t Kam, nyiencnycKaHie aSconioTHO-HepHaro T in a  noflHHHSieTca Bnojwt 
onpenineHHbiMT, 3aK0HaMT>, to nupoMeTpbi npHHHTO Kann6poBaTb Ha HepHoe T ino. 
CniaoBaTenbHO, TaKoii nnpoMeTpT. o rip en in n erb  He HCTHHHyio TeMriepaTypy T in a , 
a Ty TeMriepaTypy, ripn KOTopofl aóconioTHO-HepHoe T ino  HMieTT. TaKoe-łKe nyne- 
HcnycKaHie, Kann. h naHHoe.
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n ie  MiHHeTCfl OTHOmeHie h x t > ayneHcnycKaniii. B t o t t . c it o c o Gtj 

b i . caMOMi. npocTOMTj npaKTHKyeTca Ha MPTannypriiHe-
CKHXrb 3aBOJ],aX'b. JpIH 9T0H U/IiJHl ÓepyTB pBiTHOe CTeKJIO, KO- 
Topoe norjiom,aern> cpe^Hioio aacTb cneKTpa. JlyauiuMT, b t . 

9T0MT> CMhICIlil OTeKJIOMt HBHaeTCH KOÓaabTOBOe, TaK'B KaiCB OHO 
saji.opjKHBaeTi. atejiiyio h  3eneHyio aacTH cneKTpa h  npony- 
CKaeTT. t o j i b k o  KpacHyio n c h h K h o . Ę c j ih  CMOTpiTB ’tepe3rr> Ta- 
Koe creKjio Ha paciuiaBjieHHyio i i  ocTBiBaiomyio waccy MeTamia, 
t o  no M ipił noHHJKeHia TewnepaTypu h b -Łt t . Mąceni Sy^eTt 3a- 
w Ł t h o  M-hnaibca Bcai^cTBie HeojjHHaKOBaro HawhHeHia itpac- 
Haro n CHHaro iiajiyneHiii. r ipu  nOMOiu,n aToro npocToro cno- 
co6a onbiTHbiH MeTaJinyprT. w o j k c t t .  r o b o j i b h o  t o t h o  cy;i,nTb o 
TesinepaTypi pacnaaBneHHaro MeTajiaa no ero UB&Ty. O^Hano, 
xapaKTepT> OKpacKH b t .  b t o m t .  c jiynai c h h b h o  3aiiiicnTT. o t t . 

TOnin,HHŁi CTeKJia h  coflepHcama b t . h c m t . KoSaabTa; rain . k t o  

paSonin, Hayniuiiniiica onpe^iaaTb TeMnepaTypy npn noMOipn 
o,n,Horo CTCKna, He cywŁeTT. cpa3y onpe^innTB ee crb spy - 
THMT. CTOKJIOMT..

EojrŁe ycoBepmeHCTBOBaHHBiMH npnóopaMH ororo THiia 
HBJiaiOTca nHpoMeTpHHecKaa TpySita Mesiopa-Hyaaa h  nupo- 
MGTpt KpoBa. TpySna Me3K>p9-Hy9Jia c o c t o h t t . H3T> 3pHTejiB- 
h o h  rpyGu, b t . KOTopoii Me>K,n;y ,n,ByMH HHKoaaiiH noM'hm,ena 
KBapn,eisaa nnacTHHKa, BbipfeaiiHan nepnen^HKyjinpno icpncTaJi- 
norpa^nnecKOH o c h . GKperąeHHBie h h k o j i h  6e3T> KBapn,eBofi 
HJiaCTHHKH BT> MOHOXpOMaTHHeCKOMT> CBfrrfł JjaiOTT. TeMHOTy; 
ecjin BCTaBHTB MesKgy h h m h  ynoMHHyTyio njiacTHHKy, t o  OHa 
noBepHOTTi h j i o c k o c t b  nonapH3an,iH Ha niKOTopniH y ro jit, h  

nonę 3p4nia npocBŚTjidbeTT.. lloBepnyBT. anajiH3aTopT> na o t o t t . 

yronT. b t . oSpaTHyio cTopoHy, CHOBa nojTyHHMT. TeMHOTy. Ę c jih  

b t . TpyÓKy nona^aeTT. G Is u l i h  ( c j i o j k h m h )  c b I s t t . ,  t o  KBapneBaa 
nnacTHHKa Sy^eTT. noBopanHBaTb h j i o c k o c t b  noaapn3an,iH pa3- 
h h h h b i x t . nyneii Ha pa3HMe yrani, noTOMy, Bpam,aa aHajiH3a- 
TOprb, MH H6 nOJlyTHMT. T6MHOTBI, a H0H6 6y,H,eTT. HpHHHMaTb 
nocTeneHHO pa3JiHHHoe OKpauniBaHie. Op,Hy H3T. 9 t h x t . OKpacoKT, 
npHHHMaiOTT> 3a HopMajibHyio (HyBCTBHTejiBHaa OKpacKa).

Tana. k h k t . c b  HSMiHeHieMT. TeMuepaTypbr T&jia m & h h i o t c h  

ero HacTHHHŁia nyiencnycKaHia, t . e. cocTaBT. H3JiynaeMaro h m t . 

ci.frra, t o  j v i h  nojiyneHia nyBCTBHTejjbiiOH OKpacKH npn paajiHH- 
HHX'i. TewnepaTypaxT> Haji,o noBopaaiiBaTb anajinsaiopT. Ha



paajiHHHtie y rn ti. 9 'roTt .y ron t nOBopoTa aHannsaTopa h  cny- 
h o it ł  Mipoio TeMnepaTypii.

HnpoMeTpt KpoBa, HMieTt Sonie cnoamyro KOHCTpyKifliro. 
O n t ripefterannaeTt H3t ceGa cneKTpo4>OTOMeTpt, bt> KOTOpoMt 
cpaBHHBaiOTca ayneucnycKairia H3cni,n,yeMaro HCTOHHHKa u xra- 
cjiiiHoii jiaMnbi-STanoHa ,n,na ffByxt f l o r a  BonHt 1 =  0,000676 
(apacn.) h  X =  0,000523 (3enen.), JĘtra 3Toro npn noMorpn M'h- 
Haromeirca p;ia$parMEi ypaBHHBaroTca nyneHcnycKaHia oGonxt 
HCTOHHHKOBt Jflna O/1,HOH H3t ynOMHHyTBIXt X, H nOTOMt H3M'h- 
paeTca OTHonieHie nynencnycKaHi# ^na flpyron X, no KOTopowy 
u naxoAaTrb ncKOMyro TewnepaTypy.

K t ' nocniflHeMy Tnny npnGopoBt najio OTHeora n <J>oto- 
M erpt JL BeGepa, KOTopnin no m h c jih  npotjk A. JI. Koponb- 
KOBa Grant m ho io  nporpa/rynpoBaHt, Karet nnpoMeTpt. ycTponcTBO

O n m m e c K a a  n u p o M e m p in  u  (J iom oM cm pT , J l .  B e 6 e p a .  105

3Toro npnGopa b h &ho  H3t cxeMia (<J>nr. 1). Jlynn OTt naMnoHKH- 
3'ranoHa A  n mecni/rypMaro ncTOTHHKa B  npoxojraTt ckbosb m o - 
nonHbra nnacTHHKn m n w n na^aroTt Ha jr,BoitHyro npri3My 
JIyMMepa-Bpo3,xyHa D, Gnaro/rapa reoTopori B t oreynapt Bli/tno 
KonBrr,o, ocBirrfleHHoe ncTonnnTcoMt A, i i  BHyTpn ero K pyrt, ocBi-
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n - 2 E
r a e H i a  ------- —  k ------—  < J>O T O M eT poM 'b B e G e p a  u  c o o T B i T C T B y i o -

L , ’  E k

m e n  T e M n e p a T y p u  t n n p o M e T p o M T .  P o n b G o p H a  n  K y p n b G a y m a .  

B rb  K a n e c T B Ś  H 3 M ’I ' . p a e M b i x rb  h c t o h h h k o b 'e  c i r b T a  G t i n n  B 3 a T b i  

p u p K O H O B b ia  n a M n b i  n a K a n i i B a t i i a .  9 t h  H 3 M i p e H i a  ; i a . ri n  p a g ' b  

s n a n e H i n  —  *—  n  t. n o  K O T O p M M t G u n n  i s E m n c n e H L i  L o g
V 2 7 3

k - - n ..h  HaHeceHbi Ha KOopgHHaTHyio GyMary. Pacno-

n o ł K e m e  n o n y a e H H b i x rb  t o h o k t . 6 n n 3 K O  n o n x o g H n o  k t > n p a M o i i  

n n n i n ,  K O T o p a a  n  G b i n a  n p o B e ,n ,e H a  H a  r n a 3 T >  T a i i b ,  h t o Ge i  G o n b -  

i u h h o t b o  T o a e K i j  n e s K a n o  H a  H e i i  ( e jm r .  2  ’ ) .  I I o n Ł 3 y a c b  r p a < { n i -  

K o i i  H n H  y p a B H e H i e M T i  o t o  i i  n p a M o n :

’) BHH3y h cnfeBa noMtaeHbi 3HaaeHia KoopanHart ana hhwhch npaMon, 

BBepxy h cnpaB a-ana BepxHen. n o  och aócuaccb oTnoweHbi 3HaaeHia— , no

och opflHHarb Log k E t
Bk . BepxHan npHMaa aBnaefca npoaonweHieMt HHWHefi;

COOTBfcTCTBeHHO 3T0My 3Ha4eHifl KOOpflHHaTt JU1B HHJKHeft npHMOH nOMtHeHbl 

BHH3y h cntB a, a ana en npoaonweHia (BepxHaa npaMaa) HaBepxy h cnpaBa.
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Log k =  0,969 — 1384 • — ................ (6),
Bk B

MOłKHO ({lOTOMe/rpOMTj Beóepa H3M-hpaTb TeinnepaTypy pacKaaen- 
naro 'rhaa. X o t a  iipn KaanSpoBidb $OTOMeTpa H3MlipeHia t b m -  

nepaTypia npoH3BO,n,HaHCb ToabKO Ba. n p e g ia i  3,0 1750“, h o  

TaKB Kaicb <{>opMyaa Bnna cnpaBe/ijiiiBa jn a  KaKHXB yroji.HO 
TeMnepaTypa., h  pe3yab'raTB KaaiiSpoBKii noayauaca gocTaTOHHO 
coraacHbiii c b  Heii, t o  noayaeHLiyio npaMyio m o j k h o  npo/i,oa-

JKiiTb h  noab3OBaTbca eio /i,aa n:)Mrh pen ia  cnoab yro^,iro b u c o -  

k h x t > TewnepaTyp-b.
OTCTynneHia o t b  Teopin gonym,eHHbia npn KaanópoBKls 

•pOTOMe-rpa, icanB nnpoMeTpa, Oman ejrhgyiom,ia:
1) ®opMyaa Bana, cnpaBeganBaa ;;aa KaaopnaecKaro ay- 

nencnycKauia aócoaiOTHO-aepHaro 'rbaa, npHwfeHHaacb k b  ujip-
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KOHy—T'kny He aGcójnoTHO-nepHOMy. O^naKO, 3Ta oninGna MOrna 
GbITb 3HaHHT6JIBH0I0 TOJIbKO npH CpaBHHTeJIbHO HH3KHXB T6M- 
nepaTypaxB, t h k b  k h k b  okoho 2000° h h p k o h b  i io  c b o h m b  cboh - 
cTBaMB npiiGmnKaeTca k b  nepHOMy Tiny ’).

2) H3MipHeMHH HCTOHHHKB TCpHJIB 3HeprilO He TOJIbKO 
BcniftCTBie jiynencnycKaHia, ho TaKHte BCJiiftCTBie TenjionpoBOfl,- 
HOCTH H KOHBeKU,ilI, KOTOpblH He npHHHMaJIHCb BB paCHCTB.

3) KpaeHoe h  3eneHoe crreKJia <j>OTOMeTpa nponycKaiiH n/h- 
jiyio ooBOKyuHooTb n y ien  paajinnnbiKB X. IIooTOMy npn TeMne- 
parrypaxB Bbiiue 1 5 0 0 °  Gh jio  3aMiTHO pasjianie OKpacKH KpyatKa 
h  Konnica, BHftHMHXB b b  OKynapB <$OTOMeTpa. Hacjii/tonanie 
3t h x b  CTeKOJiB npn n0M0in,n cneKTpo<J>OTOMe'rpa <3>Hpop,n,Ta ,n,ano 
cniAyioin.ie cneKTpu iiornomeiiiii (<f>nr. 3). Iio  och aócn,HCB 
OTHOHceHH n in en ia  iuKanu cncKTpoiJiOTOMeTpa h  o6o3Ha"ieHbi 
naiB  cneHTpanbHbixB jnim n Bo^opo^a, no och op;j,HnaTB HaHe-

ceHH OTHomeHiji ------ ciuibi culsTa, Hjiymaro o t b  HCTonmiKa
e«

' )  M 3 c n in o B a H ie  uHpKOHOBM Ta jia M irb  H aK ajiH B aH ia A .  J I . K o p o n b K O B a  u  

A .  M . E a p T o u ie B H H a . >K . P .  <I>. X .  O . B b in .  6 .  1 9 0 9  r .



110 A. H. Pnnbcea.

CKBO3B hb-Jithoo cTeKJio, K t cn jii CBiaa, naAaioin,aro oaa. to- 
rO-SKe HCTOHHHKa HeHOCp©,H,CTB6HHO Ha H];ejlb CneKTpo<{>OTOMeTpa.

Kpow i yKa3aHHhix'B OTCTynneHiS oaa. Teopin Ba. H3wipe- 
niax'B TeMnepaTypu h nyaeHonycKaHia Moraa nojiyaiiTBea i i i -  
KOTopaa ouiHÓKa no carh;i,yiouj,eii iipnaiiHi. H htb Ba. iiacat^ye- 
mbix'b naMnaxa> ówjia HaTHHyTa 3Hr3araMH, 6aaro^,apa aewy, Ba. 
TO'XKaxa. yaicpiu.aenia TewnepaTypa ea oBiaa 3HaanTeJiBHO HHHte, 
niwa. Ba. epe,n,HHxa> nacTaxa>. Tana. Hanpnwipa., hhtb JiaMnoaKii

Ba. 36 BOJiBaa. h 30 BaTTa. npn HopwaaB- 
HOMa. KaaeHin HMina pacnpe^ineH ie tom- 
nepaaypa. yKa3aHHoe Ha <(>Hr. 4-h .

BoH36ijKaHie KpynHOH oihhSkh, 3a 
TeMHepaTypy hhth npHHHwaaacB Tewnepa- 
aypa opeflHen ea aacTH, h npn rawipeHiu 
JiyneHcnycKama Gonie xojioahbih Baera aa- 
KpuBanHCB aepHbiMa. aupaiiOMa. aaita., bto 
Ba. <j>OTOMeTpa> nona^anH nyBH tojibko oaa> 
cpe,n,Hnxa> nacTefi hhth .

H3a> H3JioHcoHHaro bh,hho, bto Gonie Tiu,aa'enBHO npoKa- 
MtiGpoBaHHBiH (JiorOMeapa. «JI. BeGepa Moaceaa. cnyjKHTB nna 
H3wipeHia bbiookhx'b TewnepaTypa.. O tobhocth H3wipeHia hmb 
TewnepaTypu, ROCTHrHyTOH Ba. onHCBHHoii KannSpoBKi, wojkho 
cyAHTB no CAinaHHOwy Hawipemio TewnepaTypai B ojibtoboh 
AyrH. ,2,.aa aioił iyfenn Gnina. B3HTa> perynaaopa. ca. yrnawn pac- 
noaołKeHHBiMn no^a. yrnowa., KpaTepa. nonoiKHTenBHaro y raa  
onpoeKTHpoBaua. Ha HeSonanioe OTBepcaie Ba. aepHOwa. 3i?paHi. 
CKB03B Koaopoe nyan m ną Ba. (pOTOwe/rpa.. Cpe^Hee 3HaaeHie

/
k ---- — nonyaHflOCB paBHBiwa. 3,55, bto ,n,aeT'I> cooTBiacTByio-

myio aewnepaTypy T =  3311°.
IIoAoGni.iwa.-JKe o6pa3OW'B wojkho Gbijio-Gbi H3wipnTB h 

aeMnepaaypy conHH,a.
C.-neTep6ypn>.

<tH3HMecKaji naóopaTopia HMnepaT. 
>KeHCKaro rienaror. HHCTHTyTa.
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HOIO lBITLIO.

J U a p j i n  J5 10 n c c o  h  a ').

H h  OflHa upoMHiuneHHOOTb He pa3BHBaeaca croab 6 h c t p o , 

rana. npoMhiuiJieHHOCTb, Kacaiomaacs ocBbipeHia. 9aeKTpHnecKoe 
ocBimeHie SbicTpo 3aBoeBano cm naTM  noapeCHTejieH, 6aaro- 
jiapa npeHMymecTBaMTi, KOTopua o h o  npeji,cTaBaaeTa> no nacTH 
ynoSoTBa, ancTOTbi h  Maaaro 3a h w b  yxop,a.

CnepBa, OflHaico, aaeKTpHnecKoe ocBrhm,eHie 6biao Mano ^o- 
CTynHo Bcab^cTBie ero ^oporoBH3Hbi; Kor^,a ate iioaBnancb 
aaMnbi ca. MeTaaaHnecKHMa. b o j i o k h o m t . , KOTopbia craan  paBarn 
3iiaHHTeabHyK) aKOHOMiio, cpaBHHTeabHO ca. JiamaMK ca. yroab- 
HhiMa. noaoKHOMa., t o  yBaeaenie aaeKTpnHecKHMa. ocBbmemeMa. 
crano CToab aHaaiiTeabHbiMa., h t o  (fiaGpiiKii He Moran y/iOBaeTBO- 
pHTb MHoroHHcaeHHbixH> TpeóoBanifi noTpeÓHTeaeii. Ba. HacToa- 
m,ee BpeMa, Saaro^apa ycoBepuieHCTBOBaHHOMy oóopy^OBaHiio, 
yayauieHiio Kauecnsa noaynaeMbixa. H3,n,baiH h  noiniłKeiiiio npo- 
^aJKHoS h ^ h ł i  MeTanannecKia aaMnoaKH npe3BbmaiiH0 pacnpo- 
oTpaHeHii.

O k o h o  1906 r . Gbian BhinymeHbi nepBbia BOan^paMOBbia 
aaMnoHKH, a Ba. HacToam,ee BpeMa b o  (DpaHujn n PepManiH ;i,o 
TpH,n;n,aTH (|)IipMa. H3rOTOBHaK)Ta> HXa> H ^ocTaBaaioTa. noTpe- 
fnrreaaMa..

Iława. npe/],CTaBnaeTca HHTepecHHMa. c/rbaaTi, 6'braw ii 
oaepita. npoH3BOACTBa 3 t h x h > H0Bbixa. jiaMffb h  BMbcTb ca. abMa. 
no3HaKOMHTb HHTaTeaeH ca. o6pa6oTKoii, Koaopoii OHb noft- 
BepraiOTca.

Ilpeacfle Boero m h  oSpaanMa. BHHMaHie Ha Boab^paMOBiia 
aaMnoHKH, Tana. Kasa. OHb caoaTa. Bbiine aaHTaaoBbixa».

')  Charles Buisson. Revue Scientifiąue, 4 Mai, 1912.
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y>Ke cTapauncB 3awfeHHTB yronBHoe b o j i o k h o , naio- 
iu.ee Mano cBkra h  Tpe6yioiu.ee CouBinoro pacxo.ua OHepriu, 
MeTajuiHuecKiiMB b o j i o k h o m b , h o  nonBiTKH b b  3 t o m b  HanpaBne- 
niii S b i j ih  CKopke OTpuu,a'rejiBHaro xapaKTepa. TaKB KaKB Taii- 
TanB, BEinyni,eHHBifi b b  1901 r„  He pa3pkniHjiB BnojiHk aanauu 
oneKTpHuecicaro ocBkipeHia, t o  H3Cjrk.noBaTe.iiH oópaTHJincB k b  

HpyrnMB MeTaujiaMT.. Ą -pa AyapB, KOTopoMy m b i o6a3aHBi 
KonnauKaMH HaKanmama b b  i b s o b o m b  ocBkmeHiu, paapaCoraJiB 
BonpocB, a ero yueHHKH h  coTpynHHKH noBenn nkno h o  K0Hn,a; 
nocjik ocMia h o h b h j i h c b  — H,HpK0HiH, cnnaBB BOJiB<J>paMa c b  

HIipKOHieMB, H, HaKOHen.Bj HHOTBIH BOJlB^paMB, eflHHCTBeHHBIH, 
npaKTHuecKoe npHMkHeHie KOToparo, GynyuH eiu,e naaeKO o t b  

HneaJia 0CBkiH,eHia, Bce ace h o c t h t o o  Tauoro ycnkxa, k t o  npo- 
H3B0flCTB0 H0BBIXB JiaMHB BB HkcKOJIBKO JlkTB IlOJlyUIIJIO 3Ha- 
UHTenBHOe pa3BHTie. HoBoe ycoBepmeHCTBOBaHie, noua ynepacn- 
BaeMOe b b  TaHHk, BkpoaTHO, o6e3neaHTB, HaK0Hen,B, noSkfly 
ajieKTpHuecKaro ocBkipeHia iiaflB ra30BBiMB.

BoJiB^paMB, no KpaitHeii Mkpk npn o6uiKHOBeHHBixB ycao- 
BiaxB, He BBiTarHBaeTCH Ha b o j i o h h j i b h h x b ; o h b  xpynoKB, cyxB, 
mepexoBaTB; H3B Hero h 6 B O 3 m o i k h o  nojiyuiiTB h h t b , x o t h  6 b i 

BB HkcKOJIBKO CaHTHMeTpOBB JTIHHOIO, TaKB KTO HpHXOflHTCH 
HflTH o k o j i b h e i m b  cnocoSoMB, u t o Gb i npHflaTB eMy (f)OpMy BO- 
jioKHa h u s  j i h m i i o u k i i HaKajiHBaHia. E c t b  cymecTBeHHaa pa3HHH,a 
MeiKfly yrOJIBHBIMB BOJIOKHOMB H B0JI0KH0MB BOJJB^paMa. IlepBOe 
M03KH0 HOJiyHHTB 3HaHHTeJIBHOH flJIIIIIBI H CBOpHHHBaTB erO BB 
npOCTBia H flBOHHBIH KOJIBH,a, TOI’fla KaKB BTOpOe BBIflkjIBIBaeTCH 
BB (pOpilk oyKBBT V H, HToObl HOJiyHHTB BOJIOKHO flOCTaTOHHOH 
flJIHHBI, HyJKHO nOMkCTHTB flkjiylO CepilO 3THXB V BB OflHOH H 
t o h  Ji;e OTeKHHHHOH oóoJiouKk. TaKB Ha3BiraeM0H rpyiuk, H coe- 
flHHHTB HXB MejKfly Co6oK> HHKKeJieBBIMH npOBOflHHKaMH. 9 t o  

pacnoaoJKeHie b b  BHnk 3nr3ara OTJiuaaeTB Ha nepBBiH B3rjiaflB 
HOBBia JiaMIIBI 0TB CTapBIXB. KpOMk TOIO MeTaJIJIHHeCKOe BO- 
j i o k h o  HMkeTB 3HauHTeaBH0 Sojike t o h k I h  fliaMerpB, HejKejm 
yrojiBHoe b o j i o k h o , t Ii m b  h  oCiBacuneTca ero nenpouHOCTB. Ha- 
KOHeiyB, XpynKOCTB JiaMHOBKH, MHOJKeCTBO OnepaU,iH, KOTOpBIMB 
OHa HOflBepraeTca, u i ic j i o  pyKB, uepesB KOTopaia oua upoxo- 
H h t b  ( o t b  50 h o  60), Bce aro oSycnoBJiHBaeTB orpoMHyio paa- 
HHH,y BB nponaJBHOH H,kHk 3THXB flByXB pa3IIOBHflHOCTeH 3JI6KTpH- 
*iecKHXB aaMHoaeKB.

Tpe6yioiu.ee
pacxo.ua
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IIpOH3BOflOTBO HaMnOHeK'B C’B MeTaaaHHeCKHMTj BOJIOKHOMTj 
ocHOBUBaeTca raaB naura oSpaaowa na xopomeMa. KaaecTBi bo- 
aoKHa, noaTOMy mu  Sonauie h ocTaHOBHwca Ha otoh cToponi 
npoH3BO,n,CTBa; nocni,T.yioui,iH aco onepanin iiwŁiotb Sonie Me- 
xaHHTiecKiii xapaKTepra h aaBucarB rnaBHBiArB oSpa3OMr& otb 
hobkocth paSoaaro, KOTopaiii hx'b npoH3BO,a,HTrB.

Bonac^paMa. cropaeaa. npa  TeMiieparypi Sonie HH3K0H, 
aiwa. TeMnepaTypa ero HaKaamaHia, h noaTOMy HyatHO, htoSbi 
ra i. cTeiyiHHHoii oSoaoHKH aauiiBi Sanna Tm,aTeaBHO y^aneHŁ 
BO3flyx'B: aTHMa. HCKaiOHaeTca OKHcaeHie h , i;aK'a cai,n,CTBie, ucae- 
3ame BoaoKHa.

B a otom'b SiraOMa. oaepK i mbi pa3OMOTpHMra:
1) npOH3BOflCTBO BoaoKHa;
2) yoTanoBKy BoaOKHa Ha no^craBicy h BBe^eHie ero b'b 

OTeKaaHHyro oSoaoaKy;
3) noTeMiiiHie CTOKaaHHOH oSohohkh;
4) cBiTOByio organy aawnoHeicB h  paexofl'& aHepria.

II p u r  o t o b a  e ii i e u o a  o k u a.

HaKanHBaHiH.

Mbi cKa3aaH yate, hto Boaa<J)paM'B He Taryaa>, u  hto naa 
uepepaSoTKH ero b'b BoaoitHO upaniaocB npuSirHyTB k'b OKoaa- 
HOMy cnoooSy. H toSbi aocTHruyTa pesynarara , Ssiao npHp,yMaHO 
MHoro cnocoSoBra h Samo B3Bto

SoaBUlHHCTBO KOTOpBIXrB ocho- 
Bano Ha npo^aBaHBaHiH naacTH- 
aeoKoii MaccBi, coaepatamefi Me- 
Taaaii, Han o ,̂ho nan ero coe- 
flHHeHii, aepeaa ysitoe OTBeporie 
h Ha nooaiflyiomeMTi y^aneHia 
npHMiceii XHMHHecKHM'bnyTeM,B.

B ottj HioitoaBKO nareHTO- 
BaHHBIXrB CHOCOSOBH.:

1) Meraana. OTKaa^BiBaeTca 
Ha yroaaHoe bohokho h H arpi- 
BaeTca 3,0 Kpacna b-b aTMoc<j>e- 
p i  xaopoKHCH Boaa<J>paMa, npii 
łitowb yraepojya nocTeneHHO 
y,H aa Herca h 3aMiHaeTca Me- 
TaaaoM'B.

SonBUioe areno naTeHTOB^:

f  
1.

Pa3p-k3T» MeTannHHecKOH naMnoiKH

4
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2) Bojih^paMt cwfeniHBaeToa c b  TaryaHMH nnn nernonnaB- 
k h m h  MOTamiaMH, Eaim HanpHMipB h,h h k b , Hnn aniOMHHifi; 
3 T y  C M ic n  B b iT a r i in a iO T B  B'L n p o B o n o K y ,  a  n e T y a i i ł  M a r e p i a n B  

yAanaioTB o u j ie h ł im b  HaicanHBaHieMB.
3 )  CoeB,HHeHieMT> BOJiŁ<|>paMOBOH kh o h o tei c b  MHoroaTOM- 

h ł im h  cnnpTaMii oópa3yiOTB opraHHaeoKie oifnipu, nponycnaioTB 
nepecB chto ncaynennyio unacTiinccKyio Macoy h  narpiiianieMB 
BO3CTaHOBnaiOTT. KHcaoTy h  y;i,a,TiarOT'B H3nnnieKB yrnepoAa.

4) XHMHtiecEiiMrB nyreMB imn aneKTpoaH3OMa. nonynaiOTB 
KOnnoH^aabHMH Bonb^paMB, nponycKaiOTB ero nepe3B ohto h  
i io a b  AaaneHieMB TauyTB h s b  Hero Bonoma.

5) IIonepeMiHHO oGpaGaTbiiiaiOTB Bonb^paMOByio KHcnoTy 
meaoaaMH h  KHcnOTaMH; s t h m h  onocoGaMH noBHAHMOMy nony- 
HaeToa MerannB, Koropbiii oGbrnibiMH npieMaMH npeispamaeTca 
b b  TrhcTOo6pa3Hyio Macoy. Boabiuaa nacrb 3t h x b  cnocoGoBB 
ynOMHHaeTca TonbKO b b  naTeH'raxB h  Mano, h jih  h o h t h  He- 
ynoTpeGHTeabHbi. B b  HacToam,ee BpeMa npHroTOBnenie Meran- 
nimecuaro Bonomia Goabmeio nacrbio npoH3BO^HTca cninyio- 
uj,h m b  cnocoGoMB, KOTopHH Mbi h  onHHieMB Gonie nOftpoGHO.

MeTaaaB b b  BHAi o to h b Menicaro noponiKa CMiutHBaeTca 
c b  cBa3yK>mHMB BeiąecTBOMB, HMiiomHMB opramriecKoe OCHO- 
Bame, naipe Bcero c b  oneHb rycTHMB KoaaOflieMB; Kor^a 
Macca ^.ocTHraoTB ncenaoMon rycTOTti, to ee cacHMaiOTB b b  
n.HJiHHflpi h  nponycKaiOTB Tiepe3B oaeiib to iik o c  OTBepcTie. 
SaTŚMB BoaoKHO npoKaflHBaeTca 6e3B p,ocTyna BO3flyxa a b  a 
yAanenia cBH3biBaioin,aro Bem,ecTBa h  <J’°PMyeTca nPH n0" 
m o ię h  aaeKTpHHecTBa; nocni aroro oho botobo  k b  ynorpeG- 
neHiro.

MerannB nonynaoTca b b  aMoptjiHOMB cocToaHin, BoscTa- 
HOBnaa npn bbico ko h TeMneparypi BonbiJjpaMOByio Kncnory ę h h - 
u o m b , aniOMHHieMB h h h  MaraieMB b b  Toni BOAOpoAa; nocni 
aToro Macca cnoBa oGpaGaTbiBaeTca p,na yjranema H3nnniKa B03- 
cTaHOBnaiomaro MCTanna ciianana bo ao io  h  KHcnoraMH, a 3a- 
TiMB menonaMH h , HaKOHen,B, bo ao io  h  c h h p t o m b . Tm,aTenbHO 
BbtcynieHHbiK . npoAyKTB npeACTaBnaeTB H3B ceGa aepHbiH 
aMOp^HblH HOpOHieKB, CMOTpH HO BbI,n,inKi BB BH^i 36peHB 
OTB 8 A° 10 MHKpOHOBB. IIopOIHeKB 3T0TB paCTHpaeTCH, BTOGbl 
CAinaTb ero no bo3m o ikh o c th  t o h k h m b . O h b  oaeHb rarpocKO- 
nnaeHB, h  c b  h h m b  Hywno oGpamaibca c b  Gonbinoio ocropoJK-
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HOCTBK) H ÓOaBHIHMB BHHMaHieMB H KaKB MOJKHO MeHBIUe HOfl,- 
BepraTB ero flifioTBiio B03,a.yxa. O h b  aerno 3aropaeTca npn 
120°, HHor^,a flaJKC npH Sonie h i i 3 K 0 h  TeMnepaTypi, noaTOMy 
nnor^a  coBiTyiOTB npnSaBaaTB k b  3 t o h  Macci iiiipii^,iiH'B nan 
XHHOaeHiiB, k o t o p b i h  MimaeTB, nan Sonie u j m  Menie 3a- 
Me^aaeTB OKncneme.

CBH3yioni,ee Benj,ecTBo eoTB rycron  pacTBopB HHTpoKaiT- 
narKH b b  yKcycHO-KHCJiOMTS aMHni c b  npnSaBKoft niKOTOparo 
KoannecTBa Knem,eBHHBi jjna npaflam a Macci TaryaecTH. CMicB 
Meraaaa c b  CBa3yiom,HMB Bexu,ecTBOMB flinaeTca b b  KoanaecTBi 
o t b  12 15 rp . Konno,n,iyMa Ha 100 rp . MeTanaa; h o  o S b i k h o -

BeHHO paSoraiOTB c b  Maccon Bcero b b  20 rp ., H3B KOTopoii no- 
ayaaiOTB o t b  900 no 5000 h h t c h , CMOTpa h o  ^iaM eipy. I lo c a i 
pa3MaraeHia cwicB nponycKaiOTB MeiK^y ^By.\ia c h h b h o  cjKa- 
t b i m h  CTaaBHBiMH u,HaHHflpaMH, KOTopsie npoKaTBiBaiOTB Maccy, 
flinaiOTB ee o^Hopo^Hon, a BBinapHBaHieMB yKcycHO - KHcaaro 
aMHna noBonHTB ee no JTieaaTeaBHoii KOHOHCTeHipn.

IIoayaeHuoe Bem,ecTBo noMimaeTca b b  CTaaBHOn n,iiaiiHnpB 
CB 0H6HB HaOTHBIMH CTiHKaMHJ BIlilH Iliii KOHei],B H,HHHHfl,pa 
3aKpBiBaeTca KonnaaKOMB, npnKpinaeHHBiMB k b  n,HniiHnpy raii- 
KOH CB HieCTBIO HapfeaMH; Mi^HEre KpyJKKH, KOTOpBie BBHHHHBa- 
IOTCH BB H,HJIHHffpB, nO^fflepjKHBaiOTB HenpOHHĤ aeMOCTB HHpenaT- 
CTByMTB BBiTeKaHiio MaccBi; HanoHen,B, CTaaBHOH nopmeHB b b o - 

flHTca aepe3B BepxHiił KOuen,B u,HHHH,npa n ynnpaeTca Heno- 
cpeflCTBeHiio b b  Maccy.

BoaOHHJIBHH COCTOHTB H3B 
aaMa3a c b  c k b o 3 h b i m b  k o h h -  

aecKHMB OTBepcTieMB, ;i,iaMCTpB 
KOToparo b b  HanSoaie y3Koii 
aacTH OuBaeTB, CMOTpa no h h t h ,

KOTopyio x o t h t b  nonyniTB, o t b

20 no 80 m h k b o h o b b ; b t o t b  aa- . . D „
Ma3B onpaBaeHB b b  MinB, nan HJ1H D —BbixonHoe oTBepcTie. 
craaB (<}>nr. 2).

n,HHHH,n,pB, HanoaHCHHBiH Maccoio, noMimaeTca ^aa  3Toro 
b b  ocoSyio KaMepy rn^paBannecKaro npecca, Raromaro naBae- 
Hia o t b  250—300 nrp . na 1 c m 2 . H o ,h,b  s t h m b  ^aBaeHieMB Macca 
Mep,aeHHO BHTOKaeTB aepc3B OTBepcTia BoaoanaBHH b b  BHni 
HenpepBiBHoii h h t h . 9'ry h h t b  coSiłpaiOTB Ha CTeKao, npHBOnn-

<t>nr. 2.

P a 3 p t3 b  BonoHHnbHH;
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Moe b b  .nBHJKeme pyKoio paóoaaro Han cooTBiłTCTBeHHBiMB Me- 
xaiiH3M0MBj h , cooópasya ^Baatenia pyKH co cKopocTBio h c t b - 

aeHia h h t h , eii npnAaioTB CHaaaaa tpopMy yAaHHeriHOH oyKiu.i 
U, KOTopyio saT&wb nepeA^auBaiOTB b b  Gyiasy V. IlH or^a b o - 

h o k h o  nepecTaeTB BUTeKaTB, BCjrh,n,cTBie 3arpa3Heiiia Boao- 
h h j i b h h , h h h  noaBaema Kpynnaro 3epna. Tor^a oaeHB o c t o - 

poiKHO npoanmaiOTB OTBepcaie t o h k o h  nraofi; ara oriepapia, 
OflHaKO, oaenb OTBlsTCTBenna, a  HyłKHO aacro  npeKpam,aTB ^a- 
Baenia, BHHHMaTB BoaoanaBuio, OTBiiHannaTL KoanaaeKB h  

h h c t h t b  aaMa3B. 9 t o  HeyAoGcTBO, Ha3BiBaeMoe paGoanMH „3a- 
KynopKoro", ji,onro cayacnao npenaTCTBieMB a  .na noayaeHia b o -  

noKHa A»aa JiaM n o w b  HaKaaiiBama b b  16—20 Oiliaeii. B b  

aacToamee BpeMa, Saaro^apa yayameHHBiMB cnocoóaMB npn- 
roTOBaenia Mcraaaa, o t h  3aTpyp,Henia, ecan He ycTpaneHBi 
b h o a h 4>, t o  BiiaaiiTeaBiio yMeHBHieHBi.

IIoayaeHHOe t a k h m b  o6pa3OMB b o h o k h o  ne ecTB npoBOfl- 
h h k b ; ero HyatHO c h h b h o  npoKaaHTB, h t o Gb i yji,aanTi. HHTpo- 
Ka&THaTKy h  oSpaTHTB b b  rpaipHTB noayaeHHEiH yraepo/pB.

9aa onepaąia npoH3BOAHTca c b  h 4 c k o h b k h m h  TBicaaaMH 
BoaoKOHT. cpa3y ( o t b  10 #0 15000) HaKaaiiuanicMB r o  KpacHa 
b b  raHHO3eMHBix'B Tpy6ax,B 6e3B ^.ocTyna BO3Ayxa, lian b t . 

aerKOMB npHTOK'1; BO3CTaHOBaaioni,aro ra3a j t o a b  flanaeHieMT. 
b b  H^cKoaBKO MHaaHMeTpoBB. 9 t o  HaKaaHBaHie HyatHO npo- 
H3B0AHTB OaeHB OCTOpOJKHO: HpH CHHHIKOMB ÓBICTpOMB HaKaHH- 
BaHin b o h o k h o  paa^iaaeT ca na aac™  h  CTaHOBHTca xpynKHMB; 
npn canniKOMB caaGoMB—ocTaeaca SHaaHTeaBHoe k o h h h c c t b o  

yraepo^a, h  b o h o k h o  ^ iaaeT ca HeAOCTaTOHHO 3neKTpo-npoBo- 
flam n u i. U pa c h h i h k o m b  npoAoaiKHTeaBHOMB HaKaaHBaHiłi oSpa- 
3yeTca cyxoe h  h o m k o o  yraepoAHcroe coeAHHeHie; HaKOHeiyb, 
Manimniee KoanaecTBo BO3flyxa b b  annaparŁ  BBi3BiBaoTB aacTHa- 
Hoe OKHcaeHie BoaoKHa. IloaTOMy h c o 6 x o a h m b  TmaTeaBHBiii 
nafl3opB Hajyb s t o i o  <pa3oio b b  jrajyŁain b o h o k o h b . HaKaaHBaHie 
oóhiKHOBeHHO fl,aHTca o t b  5 a o  7 aac. npn npaBHaBHOMB no- 
cTeneHHOMB noBBiuieHin TeMneparypKi a o  1400°. nocali oxaain- 
AeHia BoaoKHa BHHHMaioTca h  pa3A'ŁaaioTca; h x b  AiaM6TP'Ł 
TenepB MeHBine, no o h h  em;e h w Ł i o t b  <popMy GyKCbi U; b b  ciris- 
AyioiH,eMB OTA^neHin, Ha3BiBaeMOMB „<popMOBoaHBiMB“, BBiA'łłaKa 
BoaoKHa 3aKaHaHBaeTca, h  CMy npHAaeTca OKOHaaTeaBHaa



Upuiomosjimie m m i  HaKajiutfawH ci> eoMcppaMoeoio Humwo. 117

<j>opMa. O nrypa 3-a nonasbiBaeTa, (^o p m o b o h h b i h  k o j i o k o j t b . lim a, 
Bncnaa, na, nogcTaBicfe A TaKDMt oGpasoM^, h t o Gu  aneacrpn- 
necnin t o k i .  m o t t . npoxo,n,HTb aepe3a, Hee no nyam, yKa3aHHOMy 
SyKBaMH a, b, c, d, e, f. Ka, neTjrŁ h h t h  iipimayaHa, aniOMH- 
HieBiiH Kpioacna,, HaBHaneHie KOToparo HaMi cenaaca, craHeaib 
acHo. Bo3flyxa, H3a»-nofla, KoaoKoaa, yKpinami naro na CBoeil rra- 
pejini, C, BUKaniiiiaeTca nepe3a, Tpyóny I). 'lep  osa, apyGny JE b x o -  

flHTt, eoan HyjKHO, nop,^ nernnMa, ji,aBiieHieMa, nnepTUbin rasa.. 
BneKTpnnecKin TOKa>. npoBOji,HTca Ba, b o j i o k h o , npnaeMa, ero cnna 
peryanpyeTca coo6pa3iio nocTeneHHO yMeHbinaeMOMy ca, H arp i- 
BaHieMa, conpoTHBjieHiio. IlepBOHananbHhiH aeMHO - Kpacnun 
c c i ,  aa, noaoKHa npn noBbiuieHin TeMnepaaypw coBepnieHno H3M'h- 
Haeaca. Yraepo^a, yaeTyniiBaeTca, fliaMeapa, yMeHbinaeacH, b o ­

j i o k h o  pa3Maraaeaca, „ynaorrnaeTca“, cci;i,aeTCH, h o  BhiTarnBae-

KOJIOKOJIT, DJ1H 4>OpMOBKH BOJIOKHa. 
I— BOJIOKHO.

Moe, iiOMimeniibiMa, na KOHiii KpionKOMa, Ti, npnHHMaeTa,, na- 
KOHen,a>, <{>opMy Gyiciibi F, ncoupaiKennyio na <J>nrypi nyiiKin- 
poMa,. B o j io k h o  Teuepn coflepmnaa, MaiicnMyMa, 0,4°/° yrnepo^a; 
irpaKTiiaecKH o t o  h h c t h h  Boanppawa,.

BoaoKHa, cflaraia ca, noji,CTaBKH, o6pł,3i,usafOTca, npoisi- 
paiOTca, paa^iaaiOTca no nannGpy n craHOBaTca aaKiiMa, oGpa- 
h o m h , rOTOBHMH Ka> ^aabirlńimeMy ynOTpeGjieniio.

ycraiiOBKa nojiOKiia na noflCTaBKfc.
J l e r n o  n o H H T b ,  h t o  f l i a M e a p a ,  K a s K ^ a r o  B O J i o n n a  ^ o j i n c e n a ,  

H S M h n H T b C H ,  c o o 6 p a 3 H O  T p e G y e M o n  a p n o c T n  C B - In a  n  H a n p a a c e -
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Hiro TOEa, ap a  k o t o p b ix b  p,on5KHa ffŚHCTBOBaTB naMna: to ace 
OTHOCBTCa B KO BC6H erO RKHirk.

TaKEMB o6pa3OMB, coo6pa3HO SKenaeMOMy pe3ynbrraTy, b b  
oGoaonrcŁ naMiiEi rpyanapyeTca pa3naaHoe nacno b o a o k o h b . 
OcoSeHHO ocTopojKiio HyiKHO oGpaipaTBca ca. BoaoKaaME, e m I sio- 
bj,h m h  ji.iaMeTpaj o t b  18 ,n,o 20 p.., flaShi aaGiacaTh snaaiiTejiB- 
aoa  aoTepa. Hoji,CTaBKa (({>ar. 4) co c to btb  B3B itycoriKa CTeKaaH- 
HOE TpyGOHKE, paCHIBpOHHOH CB OflHOH CTOpOHBI a  cnaioni,eH- 
h o b  c b  p,pyroii A B -  kt> aea  npanaaaa  CTCKaaHHaa TpyGoaKa c b  
;i,ByMa yT0am,eHiaMii a, b, rjyŁ apaKpinnaiOTca KpioaKa a  npo- 
b o a h b k e , aojwepsKaBaiomie bo ho kh o . 9ae.KTpaTiecKia t o k b  npo- 
BO,n;aTca Tiepo3B a b I s m I ia b ł ib  apoBonona m m ', caaaHBBia ca. 
AByMfl BJiaTBHOBBIMB apOBOJIOKaMB p p ' a  BB CBOIO OHepeflB CB 
AByMa yaoMaHyTBiMB BBiate apoBOABBKaMa. OGnija b b a b  if>a- 
rypsi 1-a AaeT,*> acHoe npeACTaBACHie oGb  b t o m b  pacnoaoace- 
a ia . yaoTpeSaeHie BnaTHHBi HeasSliJKao, TaKB KaKB oto b o b t b  
eAHBCTBeaaoe t I u io , K03<J><J>aa,ieHTB pacaiapeHia KOToparo pa- 
BeHB K03$<J>BB,ieHTy pacaiapeHia CTeiuia; 6e3B Hea a p a  oxaaac- 
ACHia Morna Gb i apoa3ofiTH TpenjBHii b b  aacTH B  a  b m & ctI i 
c b  3TBMB aopaa 6e3BO3AyuiHaro apocTpaHCTBa JiaMnOHKH.

H b t h  apaKpianeHBi k b  KpiOHKaMB, KOTopue b x b  aoAAeP* 
SKKBaiOTB, a aacTB d  caaaHa c b  b p o b o a h h k o m b  a p a  noMOin,n 
BoaBTOBoa Aym, ropaajeii b b  aaepTHOMB ra s i ;  KOHenps h b t h  
pacaaaBaaeTca OAHOBpeMeHHO c b  h p o b o a h h k o m b , oGpa3ya Kannio 
r  ($ar. 1), KOTopaa o6e3aeaHBaeTB apeKpacHtiii KOHTaKTB.

B b  o a h o b  E3B raaBHBixB (|)paaii,y3CKBXB <pa6paKB cepe- 
A0Hy TpyÓKa BOACTaBKE HanoaaaiOTB GiaiOBaToit Maocoii. 9 to 
apocTO CMa3Ka 03B b p o b 3Bo a h b ix b  a3OTHCTaro <|>oc$opa aa a  
aMBAOBB <J>oc<J)opHoa k b c jio t u  (naTCHTB 371, 287), iyhnb KOTopoii 
co cto h tb  b b  t o m b , h to Gb i nornOTHTb noenrI’>AHip cjtŁa h  yraepOAa 
b b  bo jio kii-L, oGpa3ya nianacTbia apoB3BOAHbia a  coxpaaaa aaM- 
noBKy o t b  aoaepalsHia.

nparoTOBaeaaaa TaKHMB oGpanoMB aoACTaBKa aoM'hai,aeTca 
b b  oGojioaicy ,’ia.wuH, apaaaaHHyio k b  a ^ h h h o h  TpyGoaidi: 
HBJKHee ea paciaapeaie apaK pianaeTca k b  ocHOBaaiio :iaMiio'iKii 
($ar. 5), a  bcc 3aaaaBaeTca Ha naaabHoa naM ai. Bcio 3Ty 
paGoiy CKopo a  xoponio BunoaHaeTB oaeab ocTpoyMHO ycTpoeH- 
Haa ManiBHa, nparoTOBaaa o t b  12—15000 jiaMaoacKB b b  AeHb.



OftpasoBaiiie OeaBoajKyniHaro npocTpaHCTBa bt. .iaMiioiKaxi,.

Tenepb HyacHO o6pa3OBaa'b 6e3B03flymH0e npocTpaHCTBo B t 
«TeKJLHHHi.ixrB o6oaoHKaxa> jiaMirb, Taita. Kasi. npH TeunepaTypli 
iiaKaJiHBaHia b o h o k h o  Boab<|>paMa MOMeHTanbHO cropaeTa. Ba. 
B033,yxi. JĘaa s t o p o  noab3yiOTca aiioo pTyTHtiMH HacocaMH ca. 
naaaiomHMH CTpysMH payTH, nać o eni,e jiy iine Bpaw,aiomnMHca 
MexaHii'iccKiiMii HacocaMH, noM-ŁmeHHbiMH Ba. 3aKpbiTbiH npieM- 
HHKa., Ba. KOTOpOMb ^oSaBOHHblH HaCOCT. TaKSKC npOH3BOffHTa. 
paspiiKeHie. 9 t o  pacnoaoaceHie no3Boaaeaa. Gbicapo flOBecan 
paspisKenie ;i,o saBnema Ba, HicKoabKO t h i c h h h h i x t > ,n,oneH m h j i - 

aHMCTpa. ' I t o Gl i BbinrpaTb BpeMa, paGoTaioaa. ca. iykaon cepieii 
naMiia., coe^,HH6HHbixa, MCJKgy coóoio o6w,HMa, KaHaaoMa., ica.
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<t>nr. 5 .

B B e n e H ie  n o n cT a B K H  b -b  
c r eK B B H H y io  o 6 o n o 4 K y  

jiaM noH K H ,

CxeMa pacnojioweHia HacocoB-b.

A—nepBoe 6e3BO3nyuiHoe npocTpaHCTBo; 
B— BTopoe 6e3BO3nyuiHoe npocTpaHCTBo; 
C —6e3BO3nyuiHoe npocTpaHCTBo; D— nyTb 

K-b Hacocy.

K O T o p o M y  a a M n o a K H  n p H K p ' h n a e H U  n p n  h o m o i h i i  a p y G o n e n a . ,  

B a n a .  H 0 K a 3 a H 0  H a  $ h i >. 6 - h . C n a n a n a  p a s p f o K e H i e  n p o H 3 B o ^ a a a .  

n p o M u i n a e u H b i M a ,  n a c o c o M a ,  3 ,0  H ' i . c K o a b K H x a ,  c a H T H M e T p o n a . ,  s a -  

a l m a .  f l p y r i i M a ,  H a c o c o M a .  R O B O ^ a a a .  p a s p i j K e m e  p ,o  H i c K O H b -
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ItIIXa> MHJIJIHMeTpOBt H, HaKOHeiyb, Bpam;aiOin;HMCH HaCOCOMI. 
BaKaH îiiBaiOTT. b c k > onepaniio.

IIpOBO^HHKH KaJK,H,OH HaMnOHKH COS^HHeHbl CH> BaiKIIMaMII 
jina Tona; Kor,n,a apeGyeMoe 6e3BO3,n.yiiiHoe npocTpaHCTBO 3,0- 
crarayTO, b o h o k h o  BaHiiiraeTCH, a TeMnepaaypa ero perynn- 
pyeTca peocTaTOM'b. Ba, Ge3BO3,nyniHOMH> npocapancTisi yneay- 
BHBaiOTca nocnijjHie c n if lu  yrnepo^a, n b o h o k h o  nonynaeTH, 
CBoe OKOHiaTejibHOe conpoTHBneHie. ManeHbKaa reicneponaa 
TpySaa, npnKpinneHHaa aa. rnaBHOMy KaHany, npei{pain;eHieMa> 
pa3pa,n,OBT> yKa3bmaeTa, Ha ncae3H0BeHie nocniji,niixa> cninona, 
ra3a m, annapaT i. Tor^a npn noMOin,n naanmiofi TpyGiin aaiK- 
naa aaMHOHKa oaninaeTca ora, oóin,aro KaHana, BcnincTBie nero 
aa  o t o m h , KOHięfe naMnoHKii oGpaayeTca ocapie.

Bca onepan,ia jyiHTca ora. 30 71,0 40 MHHyTa,. I lo c n i s t o p o  

.naMnoHKa nonynaeTa, MeTannnaecKyio onpaBy, npHKaeeHHyio 
rnncoMa., nnn neMeHTOMa,, saaiMa, onpe;i,inaeTca ea apaocTb Ba, 
cBinaxa,, h t o Gh  3Harrb ea nocTOHHHbia, n, naKOHen,a,, ona ro- 
pirra, HicKoabKO nacoBa,, h t o Gi j  ynipHTbCH Ba, CTOHKOCTJl ea i;a- 
aecTBa,; nocn i o t o t o  OHa ynaKOBbinaeTca h  nycKaerca Ba, npo^aiKy.

H sB icm o, h t o  aneKTpnnecKie CHeTHHKH, naxo7iaiu,ieca y 
aóoHeHTOBT, nsMipaiOTH, HcnoabaoBaHHyro JiaMnaan aHepriio u 
noi<a3biBaiOTa> nncno noTpeGneHHbixa, na ocBin^enie yaTTOBH,. 
Ca, t o h k h  3piH ia npo/iyKTHBHOCTH MeTannHHecKHxa, aawnoneKa, 
HaKanHBaHia HHTepecno onpejyinHTb, c k o j ii .k o  yaTTa, apaaHTca 
Ha o,n,Hy ^,eu,HManbHyio CBiny Ba, Tenenie naca. CBiacee yroab- 
Hoe b o h o k h o  TpeGyeaa, o k o h o  3,5 yaTTa, na CBiny; b o h o k h o  H3H> 
Bonb<j>paMa TpeSyeTa, nninb o k o h o  1,2—1,3 yaTTa; h o h h t h o , h t o  

npn oflHHaKOBOH apitocTH ocBimeHia, HOBaa naMna Tiaeaa, o k o -  

h o m i h , no cpaBHeHiio ca, yroabHoir, o k o j io  %  —  66% , a npn o;in- 
HaKOBOMa, pacxofti oneprin m o j k h o  3HanHTeabHO yBejiHHHTb 
apKOCTb ocBim,eHia. YronbHaa JiaMnoaKa b h > 20 cBineii ape- 
Gyeaa, oaa, 70 770 75 yaTTa,, t . e. c t o h b k o , c k o h b k o  naMna ca, 
BOHOKHOMa, Bonb^paMa TpeGyeTa, na 60 CBinen, a Boab<j>paMOnaa 
naMna b h , 20 CBineii nornoin,aeTa, He Gonie 25 yaTTa,.

,Il,pyroe npenMymecTBO HOBbixa» naMna, saKnionaeTcn Ba, 
OKpacKi CBiaa. Yronb flaeaa, KpacHhin OTTiHOKa,, KOTopbiii 
onenb BaMirao H3MiHH6Ta, n,BiTa, n ara  HenpiaTHaa OKpacKa 
yBennaiiBaeTca uo M ip i H3HauiHBaHia naMHbi; Bonn^paMn, we 
HanpoTHBa, ^aeaa, OTTiHOKa, G inun, npaBHHbHun n p o b h u h ,
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cneKipi. KOToparo npHÓnroKaeTca k t . conHeHHOMy cneKTpy. 9 t o t t > 

c b I it t . He yTOMJisieTT. s p im a , h  npHBbiKiuiii k t . OTTiHKy h o b e i x t > 

•uaMni. ByBOTByeTrb ce6a nenpiaTHO b t .  noM'huj,eHiH, ocBimeH- 
h o m i  yrojiŁHŁiMH jiąMnaMH.

HaKOHeiyt yroabHaa aaMHOHKa oneHb Sbicrpo nepirfceTT.; 
no HameMy Mirhniio npHTitna ai-oro r a e u i a  eui,e He BnoaH-fe 
BbiflOHeHa. yrjiepoAT> yaeTyYHBaeTca n oci^acTT. Ha CT'bHKaxT> 
CT6KBHHH0H OSOHOHKH JiaMHEI, OTHOrO nOCarh3HHH HepH^CTT.. 9 t o  

HBneHie ropa33O caaCrhe y  aaMira. c t > MeTaaaHnecKHMT. b o j i o k - 

HOMfc, co^epjKam.HMT jiHHib caaobie cni^bi yraepo^a. IIoaTOMy 
noaroBinHOCTb MeTaannHecKHXT> aaMUOHeKT. 30x03011.30 1200 ia -  
c o b t . h  3aiKe iiH0i’3a Sojibine, b t . t o  BpeMH, k b k t .  yroa&Haa 
naiina no HcieneHin 200 Tacom. la c io  Tepaeii. yaie sHaiHieab- 
Hyio nacTb cBoen cirhioBoit cnocoSHOcm.

8a  t o  yroabHaa nauna Ttplmna h  nerKO nepeHOcnii. coipa- 
ceHia, Tor3a ra in . ooat.e h j i h  M e n i e  c w ib H b iH  T o a i e K i .  o p a s y  

paspuB aeu . TOHKia h h t h  Boab<J>paMOBaro BoaoKHa, Bcai30TBie 
nero 30 c h x t > nopi. He y3ae'rca npHMŚHHTb ora J iaM noio  b t . 

BaronaxT> acenfenoii h  gaeKipHiecKoli 3oporn. IIpaB3a, nop- 
B aH H O e BOJIOKHO łIH 0 I ’3 a  MOJKHO C Iia H T b  C l. C0C'l’.3 H H M 'r. BOJIOK- 

HOMT., HO Iipil 3T0MT. 0ClH,aH 3BHHa HIITH yMeHblliaeTCH, aaMiia 
BbIXO3HT'b H3T. IIOpMaabHbIXT. yCHOIliH 0 nOpTHTCH.

JTaMna ci. b o b o k h o m t .  Eonb<J>paMa ci. TpyflOMi. nepeno- 
c h t t . nepeMiHHbiii t o k i . , ocoóeuiio ci. Go .t b i h h m t .  t h c b o m t .  k o - 

aeCaHifi. BipoHTHO, b t . aro BpeMH np0HCX03HTT» ocoGaro po3a 
opieHTnpoBKa Moneiiyni., Koropan 3'haaeTT. b o h o k h o  xpynKHMT> 
ii pa3pyniaerr7> ero.

O6ui,ecTBO OcpaMT., aaMnbi KOToparo h m ^ io t t . Bnomrfe sa- 
cayJKeHHyio penyian;iio, HesaBHO BBeao BaiKHoe ycoBepuieHOTBO- 
BaHie, npoTarHnaa ceKpeiHbiMH cnoco6aMH b o h o k h o  noabijipaMa 
lepem . b o j i o h h j i b h i o ; Bcai3CTBie aToro H35iraeTca 3HHHHaa npo- 
u,e3ypa npoKaaHBania h  (popMOBania isoaoKHa; BbnueynoMany- 
Tbia Hey30ÓCTBa n0BH3HM0My s t h m t . caMWMi. ycTpaHeHbi. f la a  
OKOHHaTenbHaro c y s te rn a  o 30CT0HHCTB'i’. h o b b i x t > aaMni. Hy- 
j k p h t . ein,e o n u ii . BpeMeHH.

CicaJKeMT. ein,e, t t o  yroabHaa aaMna c t o h t t . o t t .  40 30 
50 caHTHMOBT., T0r3a KaKi. MeTaaaHaecKan c t o h t t . 2*/a <{>paHKa, 
h o  aKOHOMia, noKa3biBaeMaa c t o t t h k o m t . , Gucipo yMe.HbuiaeTT. 
anaien ie  iyhHbi. •
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H t o S b i 3aK0UTiii'i'L 3TOTL ó i r a u i i  0’iepKT., yKasueMTs Ha t o . 

TI’O BO <3?paHH,iH BT> ;i,6HB H3rOTOBHHeTCH ,0,0 20 TBTCHHT> JiaMIIO- 
TieKT>. 9'ra n,Bi<f»pa necoMHiHHo yBejinnirrcH no Nrhpi ynyniuPHiH 
cnocoóoBT. npoH3BO ,̂CTBa. He;i,aBHO noHBHBmeeca b o h o k h o , b u -  

THHyToe no HOBOMy cnoco6y, noBn^HMOMy eme h © h m ś ©t t > nona 
b c 'Łx t > }KejiaTejiLHHX'r» ycoBepmeHCTBOBaHiH, h o  h ©c o m h 1j h h o , h t o  

CKOpO flOCTHrHOTT. HXT>. KatCB TOJIBKO JiaMIIOHKa CTS MeTaJIJIII- 
t ©c k i i m t > b o j i o k h o m t > cTaH©TT> Sonie .nocTynHOio no CBoeii n ,in i, 
3JI©KTpHH6CK06 OCBilH,PHi© npOHIIKHPTTS BCTOJiy, BCni^CTBlP PTO 
y/i,o6cTBa i i  fl,eineBH3HBt.

IIpHÓOpM nOBtpKH 3tlK0H0B'I> coiipoTiiBJieiiifl
IipOBOAUUKOBli II HIKOJlbHldil pCOCTAT'I>.

p o jib c jD e H c o H a  ’).

A) B t > „ć&HSHHecKOMT. O6o3piHiHtt 3a 1911 r . m h o i o  Ch t o  

OHHcaHT. npiiGopn flira noKa3ania na^erna noTenujana r 'b  p in n . 
B t > HacTOHUi,ee BpeMH s t o t t . npuSop^ r a j j l w B  m h o i o  TaKHMT. 
o6pa3OMT>, k t o , yflOBneTBopaa CBoeMy nepBOHananBHOMy npe^- 
nasHaneHiio, o h t > cnyntHTT. o,n,HOBpeMeHHO h  ^na nOB-Łproi 3a- 
k o h o b t . conpoTHBJieHia npoBOftHHKOBT> no cnoco6y noncTanoRKH, 
onucaHHOMy b t > Moeii CTaT&i ^TT Ik o h b h b i h  ranRBaHOMeTpis bts  

BT> OTB'hTBHPH)H“ 2). Kaim BH.HHO H3T. <J>Hr. 1-ił, OCHOBHaa naCTB

’ )  ripH Ó O pbl SblJlH HeM OHCTpH poBaH bl Ha KpaTKOCpOHHblXb yHHTeJIbCKHXb  

« y p c a x b  b b  i io H t  1 9 1 2  r .  B b  B a p i u a B t ;  n3roTO BJiaioT C H  o h h  $ h p m o h  B o a b T M a H b  u  

K o n n o H e t c b ,  B b  B a p m a B fc .
2)  T o K b  O T b o f lH o r o  a K K y M y jw r o p a  3 a n c c o H a .  U lK O JibH biit ra a b B a H O M e T p b  

CO UW TOM b.



npiiGopa no cymecaBy ho B3M'hHEaacb. Iloaocbi MaHraHEHOBoii 
acecaE mnpnHOio: nepBaa Ba. 7 m m ., Baopaa—14 m m . e  apeaba— 
28 MM. B3BTH E3a, GoaliO TOHKOfi JKeCTB TOJIin,HHOM 0,12 MM., 
aaita. aao conpoTHBJieHia noaoca. na. 0,48, 0,24 n 0,12 Q Moryaa. 
Om t b  HBMŚpeHbi no cnocoSy no^caaHOBKE. Jl,aa Toro, aaoGbi 
yaeHEKB ne coMHiBanncŁ bt> oflEHaKOBOcan aoam,EHbi B e t a  
noaoca., oirŁ Bbip43aHbi naa. oftnoro KycKa, a aacan, coe^EHaio- 
ni,ia noaocbi, BbicaynaToaa. asa. no^a. MŚflHbixa> 3aa<HMOBa.. 
Toaa. ace npnSopa. cayaniaa. p,aa cpaBHenia conpoaHBaeHia pa3- 
aBHHbixa. MeaaaaoBa.. JI,na aaoro Ha sa^iien caopOH'fe ^ ockii 
(<j>nr. 2) iiaTanyTbi n yiiplinaeiibi in. M'l,;i,iii.ixa. 3aJKHMaxa>

Hpu6opvi <hn noenpKu 3ai;onoei conpomueMHiH npoeodnuKoeT,. 123

<t>nr. 2.

HHHTOatnaro coripoTHBaenia 4 paaananbia npoBoaoKH no 1 m m . 
Ba. fliaMeaplł, a iim o h h o : I-a  wh/i.Han Rannoro na. 7 Meapoiia., 
11-a aaayHHaa Ba. 2 m ., 111-a SKcafeiiaH Ba. 1 m . h  IV -a uaH- 
raHHHOBaa Ba. */j Meapa. IlsMlipHBa. conpoaHBaeHie M'hflHOH 
npoBoaoKH (oKoao 0,15 £1), peryanpyeMa. ca. noMOin,bio no&BHJK- 
nbixa. KOHaaKaoBa. nooaepe^HO ftanny npoBoaoKa., c;yhaaiiHi.[xa. 
H3a. upoanxa> MeaaaaoBa., ;i,o a-fcxa. nopa., nona conpoaHBaeHia 
Hxa> ne cpaBnaioaca ca. conpoaHiiaeHieMa. m1iji,hoh  npoBoaoKH. 
H3M'hpEBa> noayaeHHbia ji,aiiHbi ,n,eMOHcapau,ioHHhiMa> MeapOMi., 
ca. noMOiąbio npocaoro Buancae-
n ia  noayaHMa. y3,'fwibima conpo- 
anBaema aaayHH, aicafea e  Man- 
raHEHa, oaHeceHHbia Ka> conpo- 
aEBaeHiio m ś ^ e , npHHaaoMy 3a 
eji,HHHn,y. IIoABEacHbie KOHaaK- 
ati, ycapoficTBO Koaopbixa» no- '
H a a H O  H 3 a >  $ E r .  3 - e , n p e ^ , -
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caaBnaioaa. cym,ecaBCHHyio nacan npnóopa, aaicn. nana. conpoanBne- 
Hie npoBOJiorca, M iHaeacn ca, aeM nepaaypon, b ł  3aBncnM0can 
OTŁ CHJIbl TOKa, H Ba. MCHŁIHefi CTeneHH OTTE. BpeMeHII.

B) ,Ęjia KJiaccHbixa. naM ipen in  Heo6xo3HMa, peocaaaa, Ha 
BepTHKaabHoii flocnł, aaKHxn> pa3MipoBa,, naoSni yneHHKn Moran 
ca. pa3CTOHHia ;i,o 10 MeapoBa. jpŁnaab oacneani ca. aonHOcabio 
3,0 0,01 0. <3?h t . 4-a npepcaaBjiaeaa, npnSopa,, ca. i i o m o i i u .to  

Koaoparo m o j k h o  nocaś^OBaaennHO n  HenpepbiBHO b b o a h t b  aa. 
iyfcnn conpoanBaenia oaa, 0 30 21 owa ’). Peocaaaa, BBo^Haca Ba. 
H'hnb ca. n0M0iu,bio aanniMOBa, A  n B .  H a a m a a  oaa. 3aa<HMa, Ha- 
npiiM ipa., A  aona. n^eaa, no aoacaon MiflHOn no.aocli nnnaoam aro  
conpoTHBjreHia Ka> noflBiuKHOMy KOHaanay ca, ynasaaejieMa. C,

<t>nr. 4.

npoxo/],HTa> pa;i,a, nocat^onaaeabH O  BKaxoneHHMX'b OMOBa, H3a, 
cnupanbHO co ray ao n  MaHraHHHOBon npoBoaoKH n saniM a, no 
wfeflHoii nonocŁ F F  nunaonciiaro conpoanBaeHia nepexo3naa. 
Ba. nnamioio n  3,ajrhe nepe3a> no^BHJKHOn iconaanaa, ca, ynasa- 
aeaeMa, I )  Ba, Bepxmoio nacan floCaBonnaro OMa, c/i/hjiaHnaro 
H3a, MaHraHHHOBoii npoBonotcn ^iaMeapoMa. Ba. 1 m m . ,  h  nepe3a> 
B  na, R aaapei. Joanna 30CKH, na  noaopon ynpljnaeHa, peocaaaa,,

*) flepBbiń iuKonbHbiH peocTaTi. Toro-Ke m iia  KOHCTpynpoBaHt B. !O. Konuóe.



LUapoeou omtCKoni>. 1 2 5

paBHa 1,1 MeTpa, miipHHa 0,35 m . B b  B H ; i y  3 H a Ti i iT e n B H B J X B  
p a 3 M 'h p o B i .  n p u G o p o B B ,  K a i iB  c e i r i a c B  o i n r c a m i b i K B ,  t b k b  i i  

p a t r k e  o n n c a i m o H  H a r j i a f f H o i i  m o ^ c j i h  M O O T H K a B i r r c T O i i a ,  n c Ł  

O H H  C H a Ó JK e H h l O T B e M H b lM H  H O JK K aM H  H  M O r y T B  ó b k i b  c o x p a -  

H a e M U  b b  r o p Ł i a o i i T  a m n i O M B  n o J io > K e ił iM  h j i i i  B e p T H K a a b H o  n o f l B l s -  

i u a H H h i M i i  H a  c r h H & .

BapinaBa.

UliipoBott ouiicKOiib. H o r m u  lipoeKujoinii.iii nu na­
p arł. ,1/ia iipo3paiiiiL ixi, ii nenpoapanni.rYi. npe;i,- 

MCTOBb.

JU m w A t  a u p  e h  b a.

H o n ł . H i n i e  m a p o B H e  o i i i i c i t o i i w  O T « H ’i a i O T c a  o t b  i i c 'I ;x b  ;i,o  

c i i x b  n o p B  H a x o f l a i ą H x o a  b -l  i i p o f l a a d ś  a n n a p a T O B B  t I i m b , h t o  

f l j i a  n p H M rh n e H i a  h x b  m o j k h o  H O J ib 3 O B a T B c a ,  i t a K B  n e p e M l s i i H b i M B ,  

T a i r B  h  n o c T o a i i H B i M B  t o k o m b  110 a o  220 b o j i b t b  H a n p a J K e n i a .  

B b  n p o T H B o n o a o J K H O C T B  C T a p b iM B ,  H O B h ie  a n i i a p a T b i  n e  T p e -  

S y iO T B  h h  c Ł t h  ,T ,n a  C H U b H a r o  T O K a , h h  ^ .o S a B O H H a r o  e o n p o -  

T H B a e n i a .  B n a r o ^ a p a  h x b  H e S o J iB H iO M y  p a 3 M d 3 p y ,  M a n o M y  B & c y  

H  I ip O C T O li  K O H C T p y K U ,iH , 3 T H  a n i i a p a T b i  H 6  T p e G y iO T B  H IlK a K O H  

0 C 0 6 6 H H 0 H  y C T a H O B K H . I I p O e K T H p O B a H ie  MOJKHO Iip O H 3 B O ,n ,H T B  C B  

a i o G o r o  C T o a a  e j h i  K a a c c H o i i  c i i a M e i i K H ,  u p n a e M B  b t o t b  H H C T p y -  

m c h t b  n p o c T O  H a K a a f tb iB a e T C H  H a  n p o e K T H p y e M b i H  i i p e ^ M C T B  

( $ H r .  1 ) .

f l a a  n p o e K T H p o B a m a  o b  n o M 0 i n ,b i o  H O B a r o  a n n c K o n a  o c o -  

o o h i i o  n p H r o ^ H b i  H a a i o c T p a i i , i H  H 3 B  k h h b b , p u c y H K i i ,  3 c k h 3 b i , 

j iH T o r p a < j> iH ,  O T K p i.iT K H , r e o r p a ^ n n e c K i a  K a p r a ,  $ O T o r p a $ i H ,  

o c o S c h h o , e c j i H  O H i  H c n o a H e i i b i  H a  M a T O B o f i  S y M a r f s ;  K p o M i t  

T o r o  n p e c c o B a i i H b i H  p a c T e H i a ,  o 6 p a 3 H H K H  M a T e p i i i ,  K p y J K e i s a .  h  

B C H K ia  i i p H c i i o c o S n e H i a  ; i j i l i  o n h iT O B B ,  e c a n  o h h  h o  c j i h h i k o m b  

B b i c T y n a i O T B  H 3 B  h j i o c k o c t h , T a K O B b i H a n p n w h p B :  B p a i p a i o -  

i H , i a c a  M a r H i i T H b i a  n o n a ,  M a r u i i T H b i c  c n e K T p b i ,  i p u r y p b i  J l n c c a J K y  

h  T .
M a a e H B K i e  c n l i T i i b t e  n p e ^ M e r a  n i n e c o o S p a s H O  n o M i m a i O T c a  

H a  t c m h o m b  (Jl o h I j  6 a p x a i ’a .  C a rh ,n ,y e T B  H 3 5 i r a T b  T a K H X B  n p e n a p a -
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t o b t , , KOTopue cTpa,n,aioTri> o t t > aarpiBaH ia, apaGnasaacnBao a  o 
80’ U,, oGycnoBneaaaro nyaacaoa aeanoToa; TaKOBBi HaupaM-hpa,: 
pacTBopBMasi HcenaraHa, naKapoBaHBBie an a  HtiiBhie oSteKTu. 
TliM rB noBepxHOCTb npenapaTOBT. Gonie MaTOBaa, aiwa, nyaaie 
y^aeTca npoeKn;iH. Ba> Ba,ny aaaxa> .h o c t o h h c t b t . noutie aHcapy- 
MeHTH MornH-óti Gl i t b  ocoGeHHO nparOAHBi pna npenoflaBaHia 
$B3BKB, TexHoaorin, GoTaiiHKH, reorpa^ in , p,aa Barnaa b aro oGy- 
aeHia, /yia jno6aTenea, Ba, ceMB'fe a  ^aa  ay6naaHBixaJ neaajfi.

M orena I  ocoGeHHO aparoA na jyia 6onBniaxa, ceMeii. 
MofleaB I I  a I l a —A-aa HeGonBUiaxa> ayAUTopiii, anaccOB'B

a  aKTOBbix'B 3ana>.
M orena I I I —Ana cpeAHaxa> ayAaaopiii a  GonBiuaxa, sana,. 
M orena IV —,n,na 6onBuiax’B ayAaaopia, ya.TB a  t . a.

<J>nr. 1.

Kaaa> yKa3aHO aa  <J>ar. I-ii, ocBŚTHTeaBaaa aacTB apaGopa 
c o c t o b t t , a3"B Ginaro MaaoBaro uiapa ca, it L c k o ,i i b k h m h  nau- 
aoaKaMB HaKanaBaHia, o6pam,eaHBiMa BHyTpB. BHB3y ai’OTa> 
mapa, HMieaa. oaBepcaie, ay^a aoMrhin,aK>Tca npoeKTapyeMBie
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npeflMeTEi. AnnapaTH Sonie jierme i i  MeHtniaro pa3Mipa CTa- 
BHTCH upHMO Ha oSa>eKTa., H TOI’B,a He HyJKHO HHIfaKOH OCOSOH 
HOACTaBKH. BonbHiie a  Sonie THSKejiEie onnoKOnu Moryaa., no 
JKenaniio, S b i t b  npHcnocoSneHBi Ka. cneijianBHBiMa. niTaTHBaMa.. 
npoei<TnpoBaflie caMOCBiTHiH,Hxca npenapaTOBa. nponcxo;i,HTa. 
no H3BicTH0My cnocoSy, npn nOMOin,n CBiTOCHJibHaro oSa.eKTHBa 
n HaxoB,Hui,arocH Ha,n,a> h h m t . oepifajia, nepeBepTtiBaiom,aro 
H3oSpałKeHia.

H t o S b i H3SirHyTB HeHyjKHaro HarpiBaHia h  He ocninjiHTB 
3pHTeneii b o  BpeMH nepeMiHBi KapTHHTB, annapaTBi MoryTa. S b i t b  

CHaSsKenbi t h k h m h  BBUfjiioaaTenHMH, KOTopue aBTOMHTHaecKH 
3aTeMHHiOTn> onncKoria. b o  BpeMH nepeMiiiŁL Kapraiiu.

I l , i H a  o t h x 'ł  annapaTOBa. KOJieSneTca o t  a. 250 no 912 Ma- 
poi<a>, CMOTpa no pasM ipaM t t o h  noBepxHOCTH, KOTopyio Hyiirao 
OCIliTHTB II IipoeKTHpOBaTh.

noftpoSiibie KaTanorn BucunaiOTca no nepnoMy TpeSoBamio. 
B ep jlH H -b ,

Princessinnenstrasse, 16. ___________

B n 6 .i i o i p a <0 i a.
„ I I o b o o t h  n e f l a r o m n e o K O H  n E T e p a T y p t i  i i  n a -  

BHHflHbIX'B n o  CO 6 i h “ . To^a. H3B,amH 1-BIH. BuXOffHTa> H6 
sien ie  inecTn pa3a> Ba. ro^a.. H,iHa 2 py6. MN» 1 h  2 :ia 1912 r.

OSpaiH,aeMa> BHHManie HHTaTeneH-ne^aroroBa. Ha o t o  BecbMa 
CHMiiaTiianoe HOBoe nepio;i,H’iocKoe H3^ame, BunycKaeMoe Mo- 
c k o b c k h m t j  ToBapnui,ecTBOMrB IIpenonaiiaTejien „Ilpnpo^a u 
IIlKona“. Ba. CBoeii ficTynHTejiBHOH caaTBi pe^,aKn,ia yKa3EiBaeTa> 
Ha T i 3aB,ann, KOTopun cTaBHTa. ceSi SionneTeHB. IHnpoKO n 
Snicapo pa3BHBaiomaacH paSoaa Ba. oSnacTH neflarorHaecKHxrB 
BonpocoirB BBioBana ca. o ,h,h o h  c t o p o h b i  cooTBiTCTByiomyio orpoM- 
Hyio HHTepaTypy h  c 'b  u p y ro # —rpoMa,n,Hoe np0H3B0 ,̂CTB0 yaeS- 
h b i x 'b  nocoSiH....„IIpenoB,aBaTejiB c h h o io  Bemeii BKHyjK^eHa. 
Tenepn Tin,aTeiiBHO c jiI / i h t b  3a i u k Oj i b h l i m t . pbiHKOMa., ti t o  cTa- 
h o b h t c h  Bce ap y ^ n ie  h  ap y ^ n ie  Bcni/iCTBie yBenHHHBaioin,arocH 
npep;no>KeHiH co c t o p o h b i  pa3HOoSpa3Hbixa. nsflaTenBCTBa/1, 
„Hania. Sion.aeTen b  cTaBHaa. c b o c h  rnaBHOH oananeii orry paSoay— 
c n if lH T B  3a noHBjieHieMa. h o b o c t o ź , anaKOMHTB HirraTejiH ca. 
cocTOHHieMa. niKOHBHaro punna  u m m o h b  eMy pa3SnpaTBCH Ba. 
Macci h o h b h h i o i h ,h x c h  nocoSin1*. „n o  OTHOiueHiio na. neji,aro-
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raaecKofi nnaepaaypś m h  HaMŚpeHH nocaaBaaB Ba> neHapi 
OÓ3Opa yueÓHHKH, pyKOBOJlCaiia H MeaOflHKH, IIO BO3MO5KHOCTH, ,n,a- 
naa nx'b KpaTKyio xapaKaepacaaKy“. K poM iaoro, pep,aKn,ia iia- 
MipeHa yjyknaTB Micao oinicaujio a  npaK aaiti iuKOJXBHBixrB iio- 
coGifi, a TaKJKe otkpbitb O T ^ i a b  o h h t o b i . ,a,na pa3Bnaia 
caMO/yŁaaenBHOcaa u aBopaecaBa yaeHBKOBa.. JĘaa aaoii noojrha- 
Heii iyh;xxi HcypnajrB HaM'fcpeH'B „ho^ ohth bo3mojkho Gaaace a  
upaKTHaeoKH KrB paGoai yneHiiKa, yKa3aTB, HanpHMipa>, KaKa., 
Korji,a a  r ^ i  Haiiaa aoTa. o h  ftpyroa MaaepianrB jina paGoati, 
KaicB ycTpoHTB CBoii My3eii, naKrB opraHH3OBaaB aKCKypeiio a  
a. n .“. Ba> CBH3H ca. oth.wb „pokasują nocaauiiaa. Ha oaepe^B 
BonpocB o6'b ofiopy/iOBaHiii micoaBi Boo6ni;e“ a  ^acaa. „pa/yn 
oaepHOBa. o nocaaHOBai flin a  Ba. pa3JiHHHbxxa> uiKoaaxa>“. Ba. 
paMEH GłoaaeTeaa upefliionaracrca bkjhohhtb <AnpooBi h Hapoa- 
hob ihkojibi. Cy^a no xapaaaepy BEiniegniBxa. ;i,Byx'B MM, 
mojkho .ayMftTB, aao 3KypHaarB npeitMyinecTBeHHO 6y,n,eaa> oGcay- 
jKHBaTB HHTepecBi ecTecTBO3HaHia a  MaacMaamca, xoaa He Mano 
wheTa OTBOftBTca a  npoaaMa. iiikojibhbimi. p,acn,annHHaM'B. B'b 
aaaxa» M M  mbi, Meatfly npoaaMa., MOaceMa. yica3aaB Ha cai^yio- 
in,ia craTBa: „1-a BcepocciacKia C ai.iaa. IIpeno^aBaaeaea Ma- 
5P6MaTHKa“, „Btio^ bi no Meao,n,nKi npapo,n,OBi,iyIjHia£‘, „BuGaio- 
TeKa asa. npa6opoBa>“, „M orena TonySoro rpo rra aa  K anpa“, 
„HoBBIH lHKOHBHBlił MHKpOCKOHa>“, „HoBBIH B03flyUIHBIH pOTa- 
thbhbiS Hacoca. cacTeMBi r .  0 . KoMOBCKaro“ a  ;xp. Ba> „B a  6 a  i o- 
r p a ^ H i e c K o  Ma. O T ^ i a i 8 pa3o6paHo Gonie a a a  MeHie 
no,n,po6HO HicKOJibKO ftecarrKOBa> pyccKaxa. a  BHocapaHHEixa> 
KHar'B. IIpeftcaaBaaeaa. 3Haaiiae.'xx.xxLia HHTepeca CHcaeMaanae- 
cKia nepeaeHB HOBBHOKa., nojyb Ha3BaHieMa> „ H o b b ih  k h h - 
r a “. Oaa. Bcea sym a JKenaeMa. y c n ix a  HOBOMy HanaHaniio. 
IIopeKOMeHB,yeMa> aauiB oa^inaanca oaa. aoro iiioKOJiBKo He- 
npiaaHaro peKaaMHaro npaBKyca, Koaopnia Koe-r/yfeayBcaByeaca 
Ba. nepBBixa> HOMepaxa>, iyxi He coBciMa. aaKaanno pacxBaaeHBi 
H3ji,inia aoBapaiu,ecaBa „Ilpapo^a a  HlKoaa“. HyacHo, BnpoaeMa., 
G03HaaBca, aao HiKoaopnia H3a> Haxa> fliicaBaaeaBHO sacayiKB- 
Baioaa> BHHMaHia, HanpaMipa., 15-pyGaeBBiB Haoooa> KoMOBcnai’0, 
Aaroupii BaKyyMa. 3,0 5 mm. payaaaro  caoaGa. Kaat^Biu HOMepa. 
atypuaaa coflepacaaa. OKoao 50 cap. a  cHaGateHa. paeyHKaMH. 
BiiimnocaB H3flaHia, H a a o a a  co 2-ro M, BnoaHi onpaTHa a  
.̂asKe B3HiH,Ha Aaa CBoea hh3koh iyfcHBi. A . A . SonneHiumpaM.


