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1. IIpieK i. nyaefi daeumz KaKT, na Tina, KOTopua oht> 
ocB&maeTi., t s k t . h  Ha t ^ jio , Koropoe ero HcnycKaeTH; TaitHni, 
o6pa3OMT> KaKi> ocBimaeM aa Tina, Tai<T> h  hcto tih h k h  cBiTa 
HcnBiTEiBaiOTT. cenmoeoe dae Jimie.

Ho Teopiii HCTeaeHia CBiTa TaKoe ^.aBneHie npe^oTaBaa- 
nocŁ BnonHi ecrecTBeHHEiMH; ftiHCTBHTenbHO, eonu nyTT. co- 
CTOHTT. H3T> HOTOKa ÓBICTpO £BHaCymHXCH MaTPpiaJII>HbIXT. Ta- 
CTHaeKT., to ocBim,aeMoe Tino 6oM6ap^HpyeTca najxaioiu,HMH 
Ha Hero HacTHHKaMH h  HcnuTtiBaeTt p,aiineHie: cBiTain,ee Tino, 
BBtópacŁiBaioipee CBiTOBŁia HacraHKH, Toate HcnuTbinaeTH ^aane- 
Hie ho p ,o6ho  nyinici, KOTopaa npii BHrcTpini, BuópacBiBaa a^po, 
OTKaTŁiBBeTca Hasa^T..

B t> 1873 r . MaKCBennB ,n,OKa3anT>, h to  h  no Teopin BonHO- 
o6pa3Haro ^Bnacema ,n,onacHO cymccTBonaTb cBiTOBoe naBneme. 
IIpHBeaeMH oneMeHTapHoe ^OKa3aTenbOTBO SToro nonoacema. 
Pa3CMOTpHMT> OTffinBHO flifieTBie HcnycKaeMBixT> nyaeii u  ^ if i-  
CTBie ocBim;aioin,HX'B nyaefi.

<t>nr. 1.

HaHHeMT> co cnyaaa HcnycKaeMBix’B nyaen. IlycTB nno- 
m,ap,Ka A  (l>ar. 1) b t . □  cm. Haxon,HTca bt> noKoi h  ncnyc-

’ ) 3 to HBneHie ćbino otkpłito TeoperanecKH MaKCBenneM-b; BbiBOjrb ero 
cnojKeHB h He BnoJiH-b yó-feflHTeneH-b. ripennaraeMbiń 3«tcb sneMeHTapHbiił Bbi. 
Bom. npHHajmewHT-b JlapMopy; cm. The Pressure of Light by J. H. Poynting 
(London. 1910), Quelques expćriences sur la pression de la lumiśre par M. J. H. 
Poynting (Bulletin des Sśances de la Socićtś franęaise de physigue, 1910).
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KaeTi> BnpaBO HopManaHBiH nyaeicB nyaea, h j i o t h o c t b  auepria  
( t . e. KOJiHHecTBO BHeprin b b  Kyó. neHTBMeTpi) Koero E -, nycTB 
.4(7 ( =  v) eoTb pa3CTOHHie, KOTopoe b o h h b i  npoxo;i,HTB b b  o^Hy 
ceKyHji,y, t . e. cKopocTB pacnpocTpaHeHia b o h h b , a  n  a a c jio  

b o h h b , acnycKaeMBix'B Hamero nnom,a,n,KOio b b  o,n,Hy cenyh ,ty : 
h o h h t h o , h t o  lipa c b o b m b  pacnpocTpaHeHia 3 t h  n  b o h h b  ywb- 
ipaiOTca Ha npoTaaceHia A C ,  t h k b  h t o , HaaaiBaa X ji,nHHy BoaaBi, 
MOHceMB HanacaTB

nX =  v .

B ' b  CTonSi, onaparomeMca Ha iinom,a,n,Ky A  a  m iro m ejiB  
BBicoTy v, 3aKaroHaeTca aHepria E v .  Tenepa n o jio s tm i, h t o  b o  

BpeMH ayaeacnycKaHia nnoma^Ka A  HBaaceTca BnepejyB co c k o - 

pocTaro v (KOTopaa oaeHB Mana cpaBHBTeaaHO c b  CKopocTaro v), 
t b k b  h t o  b b  ceKyHfly OHa npoxon,HT,B pa3CTOHHie A B - ,  Hama n  

b o h h b , acnycKaeMBia b b  o^Hy ceKyHfly, yKrfemaroTca Tenepa Ha 
npoTHHceHia B C ( = v  —  »), a  ecaa nnnuy 3 t h x b  b o h h b  o6o3Ha- 
HHTB X', TO

«X' =  v — v.

Pa3/vŁaaH o6a 3 t h  yp—ia, m o ^ m a
X' _ _ v — r 
X v

E caa naoiu,a;i,Ka A ,  Haxo,n;aca b b  noKoi a a a  b b  HBnace- 
Hia, Bceraa acnycKaeTB b o h h b i  o ^ h o h  a h h h b i , t o  h h o t h o c t h  

aHepria acnycKaeMaixB ero b o h h b  oSpaTHO-aponopujoHanaHai 
KpaRpaTaMB j j i h h b  nocni,nHHXB; TaitaMB o6pa3OMB ecna Ha- 
30B6MB E '  HHOTHOCTB 3Hepria HyH6H BO BTOpOMB CHyiai, TO 
m o j k c m b  HanacaTB

E '  f  X \ 2_  v J
E  “  \  X '/ ~  (V — »)’ ’

OHepria ace Ha b c o m b  npoTaaceHia B C ,  Kor^a nnomajpia h ,b h - 

aceTca, 6yfl,eTB

E '  (v — v) =  E  V
V  —  V

C/rfenaeMB enje ape^aonoaceHie, h t o  nnomaaita A  o^BHa- 
k o b o  H3HyaaeTB aHepriro, oyseTB-na OHą b b  ^Baacenia ana  b b  

aoKofc; anaae roBopa, npaMeMB, h t o  SHepria acaycKaeMBixB
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jiyiefi 3aBHCHT'B tojibko  O’i"h TeMnepaTypti noroHHHKa; TaKHMB 
o6pa30Mi> b*b  Teieiiie oeKyHjtiJ Hania nnoipaflKa neerfla ncny- 
CKaeTi. E v  siieprin; ho  bo BTopoMB ca y n a i Ha HpoTatKOHin B C  

yMimaeTca 2?v2 / (v — v )  3Heprin, a 3a to  ace BpeMH naoin,aji,Ka 
HcnycKaeTT. Bcero j ih iu b  E n  aneprin; caś^oBaTenBHO nocTyna- 
TentHOe ^BHaceHie HcnycKaromen naoinagKH cooómaeTT. aynaMB 
^.onoHHHTejiBHyio 3Hepriio

E n 2 &  __ E vn

v — v  v — v

OTKy^a-aie SepeTca 3Ta ^OHOJiHHTe.TBHaii SHepria? Ona 
MOHteTB nOHBHTBCH TOJIBKO HpH yCJIOBin, HTO IlłsKOTOpan CHJia 
conpoTHBjiaeTca nanaceHiio jiyneHcnycKaromeił naoipaflEH h j iii 
hto  n y n e K B  J iy n e n ,  b h x o j ( h H3T> n n o m a ^ K H , a,a- 
b h t b  n a  H ee.

E chh jjaBiieHie HcnycKaeMtiKB nynefi Ha30BeMrB P , to npii 
pa3CMaTpHBa6M0MT> nepeMimeHin nnoma,n,KH jjaBamaa Ha Hee 
ciina coBepinaeTT. paSoTy P v ,  KOTopaa HSM&paeTca HafifleH- 
hoic noaHHTejiBHOio aHeprieio:

t 'V  =  ,
V — V

OTKyaa
v

P  —  E - —- ,  
v — v

H3TH, TaKB KaKT> BHCIHHMH CT6H6HHMH V / N  MOHCHO HpeHeSpeHb,

P  =  B ( 1 +  v ) '  (1,

OTcio^a Tanie b u b o /j h : 1) ecnn naoiu,aji,Ka A  Heno^BHHCHa, 
V —  0 ,  TO

p  =  p ,

t . e. f la B J ie H ie  n y n i t a  a c n y c K a e M H i ^  n y n e f i  Ha 
H O B ep iH O C T b  HeHOflBHHCHarO HOTOHHHKa p a B H a  
naoT H O C T H  3 H e p r i n  a t  o r o  n y  h  k  a; 2) ecnn v  >  0 ,  to

p = ^ l  +  v >
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t . e. p,aBJieHie nyaica HcnycKaeMBixr& ayaeii yBennanBaeTca, 
KOr,n,a h c t o h h h k b  .̂BHHceTca BnepejyB; 3) ecan v  <  0 ,  to

t . e. flaBneHie nyaKa HcnycKaeMbixrB n y a e i yMeHBmaeTca, Kor#a 
HCTOHHHKB ftBTnKSTCH Ha3ajl,T..

IIocai^H ie p,Ba BBiBOfla npHBOji.aTB HacB k t > TaKOMy 3aKnro- 
aeHiio: ecan CBiTain,ee Tino j^bh ik o tch , to  ayaii, HcnycKaeMue 
h m t > c b  nepeflHefi cTopomi, npoiianoaaTT. SonBniee ftaBjieHie, 
t Łm t . ayaii, HcnycKaeMBie c b  sa^Hefi cTopoHBi; 3Ta pa3HOCTB 
SaBiemfi Sonie aan  MeHie aaflepsKHBaeTB nocTynaTenBHoe # b h - 
HceHie CBiramaro Tina.

2. Pa3CMOTpiiMr& TenepB cayaaii ocBimaionj,HXTE> ayaefi. 
IlycTB na naomaflKy A ( $ h t . 2) b b  □  cm. na,n,aeTB cniBa Hop- 
ManBHBiH nyaeitB nyaen; noaoacHMB, h t o  Hania nnom a^aa ^ b h -

<t>nr. 2 .

HCeTCH BniłBO CO CKOpOCTBIO V , TaKB HTO Hpe3B C6KyH^y 3aHH- 
MaeTT. nonoHceHie S. B b  Hpoftonaceme 3t o h  ceKyn^Bi nnonj,ap,Ka 
BCTpiaaeTB b o jlh łi, KOTOpBia b b  H aaaai ceKyn,n,Bi yMimaancB 
Ha npoTHHceHiH A G ( = v  -f- w); OTpaaceHHBia 3a to  jk© BpeMa 
b o jih e i, pacnpocTpaHaromjaca cnpaBa HaaiBO, Sy/iyTB yM i- 
maTBca Ha npoTaaceHiH B D ( = v — v ) ,  h 6 o ycniBaroTB pacnpo- 
CTpaHHTBca o t b  HaaaaBHaro noaoacenia (J.) OTpaajaromefi nao- 
m,a^KH Ha pa3CToaHie v. I I o h h t h o , h to  b t> oniiy cei-cyHfly nao- 
iąaflKa OTpascaeTB Bci nap,aiom,ia Ha Hee 3a bto BpeMa BoaHBi, 
HHcao k o h x b  Ha30B©MB w; o6o3HaaHBB apesB X, f lam y  naflaro- 
IHHXB BOaHB H Tip©3B X2 /I,aHHy OTpaJK©HHBIXB BOHHB, HMieMB 
«X, =  v -(- v  h  «X2 =  v — v ,  OTKy^a

Al _ . v +  tt
V  —  V
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Ha3hiBaa E  n  E '  naoTHOCTH OHeprin naaarom,aro n o ipa- 
acenHaro nyHKOBi., Moatewa. no npeacHeMy HanncaTb

B ' b  cToaói, oiinpaiom,eMCH Ha Hamy naom,aany h  m atio- 
meMi> BHCOTy A C , ywfem.aeTca aHepria nanaiom,Hx,B aynefi 
E ( y  +  p ) ;  c t o u b k o  OHeprin naaaeTH Ha Hamy naoma^Ky b b  

TeneHie oeKyHp,Łi. B t > cToaSi Tanoro ace ocHOBaHia h  b h o o t h  

B D  yMimaeTca OHepria OTpaateHHBix,B ayncn E ' ( v  — v ); no 
yp. (2) OTy OHepriio m o h j h o  em,e npeacTaBHTB TaKi>: E '  ( v — ») — 
=  E  (v  -j- r)1 / (v  — v~)\ c t o h b k o  OHeprin OTpaacaeT^ Hania nao- 
m,aji,Ka b b  Tenenie ceKyii;i,ni. CaiaoBaTeaBHO nocTynaTeaBHoe 
jjBHHieHie ocBimaeMoii naom aann cooómaeTH aynairb  BHepriio 

E ' ( n  —  v ) —  P ( v  +  r )  =  E  (v — E ( y  +  t>) =  2 v E •
V ----- V V  —  V

9 Ta aonoaiiHTeaBnaa anepria Moraa noaBHTBoa ToaBKO 
rioTOMy, h t o  mfeKOTopaa onaa conpoTHBaaaacb aBnaceniio ocBi- 
iąaeMon naom,aaKH; OTCioaa aaKaionaeMH, n T o n y n e K i.  a y n e f t ,  
o c B i m a a  n a o m ;a ^ K y , flaB H TB  Ha H ee.

E can  ^aBaeHie naaaiom,HX'B ayneił HaaoBeMT. P , t o  npn 
paacMaTpnBaeMOMT. nepeM&meHin nnom,aann aaBam,aa Ha Hee 
cnaa coBepmaeTH paóoTy Pv, KOTopaa HSMipaeTca t o h b k o - h t o  

nanji,eHHOio AOnoaHHTeaBHOio anepiaeio:
V  - ł -  V

P v =  2vE ~ - A  ;
v — v

OTKyaa
p ==2£’^ i ^ ;  (3)

V  —  V

ecan ooBiigaMaa naom,a,n,Ka HenoaBnatHa, v  —  0, t o

P  =  2 E  (4)
t . e. ^ a u a e i i i e  n y n n a  o o B i m a i o i n n x i  a y n e f t  p a n  h o  

y S B o e H H u i ł  naoTH O O TH  e r o  B H e p r in .
3. <X>opMyaa (4) BBiBea^na b fb  t o m b  npeanoaoateHin, h t o  

nca OHepria naaarom,nx'B ayaeii OTpaacaeTca ocBim.aeMBiMH rfe- 
aoMH. H noraa  ace 3Ta snepria  Bca nan ornacTn noraom,aeToa
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ocB-hmaeMiJMi) TinoMB. IIooTOMy Bune^eMB Sonie oSmyro <J>op- 
Myny jjna cBiTOBoro ^.aBneHia. C b  o t o io  n,inr>ro oSpaTMMca k b  

(popMyni ( 2 )  u npnSaBHMT. no e;;HiiHH,i no oSiiiMB ea nacTHMB; 
Tor/ia HMieMi.

O T K y f la  n o  ( 3 )

E  4- E ' =  2 E E l
(y  —  v)2

P =  'v V1 (E + E ’) 
v 2 +  v

hjih , npeHeSperaa b b i c u i h m h  OTeneHaMH v/v,

P  =  ( l - 2 ~ \  ( E + K ) .  
\  v )

B t > cnynai Heno^BnacHOCTir ocBimaeMoii nnoin,a^,KH v =  0 n 

P  =  E + E ' .

IIpeflCTaBHMT> ceSi Tenepb, h t o  ocBimaeMoe Tino ecTB 
oneHb TOHKaa nnaoTHHKa. JEcnn ocBiin,aeMaa CTopOHa nnacTHHKH 
coBepmeHHO 3epKanBHaa, t o  o ra  OTpancaeTB, k h k b  m u  h  npep,- 
non aram i b b  § 2, b c k > na^aromyro Ha Hee oaepriro, E ' =  E , n 
m u  HMiewŁ no npeacHeMy P  =  2 E . TaKOBO nce CBiTOBOe ji,aBne- 
Hie h  b b  t o m b  cnynai, Kor,n,a t o j i b k o  opiia ocBim,aeMaa c t o -  

pona nnacTHHKH 3epKanbHa. Ecnn nnaoTHHKa 3anepHeHa c b  

o6inxT> c t o p o h t ., t o  OHepria na,naiom,nx'B n y n e i ero norno- 
m,aeTca; nnaoTHHKa SmcTpo Bca nporpiBaeTca #0 ojiHoi TeM- 
nepaTypti n  o t> oSinxB c t o p o h b  H3nynaeTB nopoBHy nony- 
neHHyro TennoTy; ncnycitaeMLie nynu npoH3Bop,aTB Ha oS i c t o -  

poHH OflHHaKia ^aBiem a, KOTopua B3anMH0 yHHUTOHcaroTca; 
^aBnenie, acnuTUBaeMoe ram ero nnacTHHKoro b t > gaHHOMB cny- 
u a i ,  oSycnoBnnBaeTca OHepriero o ^ h h x i > naflaroin,HXB nyneii. h  

noTOMy P  =  E .  Ecnn HaK0Hen,B ocBim,aeMaa CTopoHa nnacTHHKH 
3anepHeHa, a flpyraa 3epKanbHa, to onepria na,n,aroiH,HXB nyneii 
ero nornom,aeTca h  npeBpamaeTca b b  TennoTy; T ara  KaKB 3ep- 
KanBHaa CTopoHa HecnocoSHa nornoin,aTB OHepria, t o  ona ea h  

He HcnycKaeTB; b c h  nornoiH,eHHaa OHepria nyneHcnycKaeTca 
TonBKO 3anepHeHHoro CTopoHoro; ecnn S b i npn o t o m b  Bci nynn 
HcnycKanncB HopManBHO k b  nnacTHHKi, t o  o h h  npoH3BO,n,HHH S b i  

p,aBneHie E , t . e. paBHoe naBnemro naflaroin,HXB nyuen; ho H3B 
uepHoii noBepxHOCTH nynu b b i x o ,ii,h t b  no BciMB HanpaBneHiaMB
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h  npoH3BO^,aT'B MeHbiuee 3,aBneHie, h m &hh o  2E/3-. TaKHMB o6pa- 
30m b  nonHoe jaBaem e na Hauiy imacTHHKy óy^eTB P  =  5E/3.

4. OópaTHMca Tenept k b  onuTaMB, o6HapyacHBaiom,HMB 
cBŚTOBoe B,aBjieHie h  HOATBepai ,̂aioiii,HMB npe^u^ymyK) Teopiio. 
HpH 3T0MB 3aM*feTHMB, HTO 3TO ^aBaeHie, KaKB 3TO GyfteTB no- 
Ka3aHO HBłKe, Bcer,n,a hhhtojkho  Mano, h  HeBontao Hopastaemboa 
HCKyCCTBOMB 3KCn&pHMeHTaT0p0BB, o6Hapy3KHBHIHXB H B,a3K© 
H3M'IłpHBmHXB 3TO flaBJieHie.

II. H. «IIe6eji,eBy nepBOMy y^anocb sto c^liJiaTB. B b  CTeft- 
m h h o m b  GaaaoHi, H3B KOToparo B03^yxB Gb u ib  Tin,aTejiBHO 
BUKaaaHB, Bncino Ha o h&h b  to h k o h  cTeKaaHHOH h h t h  s (<$nr. 3) 
MaaeHBKoe ropHBOHTanŁHoe KopoMBicno; Ha KOHn;axB nocnic.' 
Haro Gbinii npHKpinneHH Kpi.uiBiuiKii K  n  L  (H3B nnaTHHbi, 
aniOMHHia h h h  caropu) b b  5 mm. ;iia.\ieTpa: npn noMom,H j ih iis b  
cbI jt b  ^yroBofi JiaMiibi HanpaBnanca Ha o^ ho H3B 3t h x b  Kpbi- 
abimeKB. KopoMbicao noBepTbiBanocb Ha HiKOTopun yronB, 
t Łm b  h  oSHapyjKHBanocb AaBneHie CBirra Ha ocBim,aeMoe Kpbi- 
abiniKo: c b  npeKpam,eHieMB ocBlłin,eHia KopoMucno BO3Bpam;a- 
nocb b b  npeiKHee uonojKeHie.

Ilojyb ji,+>HCTBieMB CB'h'ra KopoMbicao nOBepibiBajiocb Ha 
TaKOH yrOHB, npn  KOTOpOMB MOMeHTB KpyHOHia HHTH cpaBHH- 
Banca c b  m o m c h t o m b  CHJibi cBŚTOBoro AaBnema: onpe.n.inHBB

aepKajibHbiMB chocoSo m b  (pna nero cayacnno 3epKaabH,e m) yronB 
OTKaOHCHia KOpOMUCJia, JierKO GbinO BHHHCnHTb H CBfjTOBOe B,aB- 
neHie. TaKHMB o6pa3OMB HafifleHHOe jmeneHie OKa3anocb oneHb 
CJ1H3KHMB KB TCOpeTHHeCKH BblHHCHCHHOMy.

OnnmeMB em,e o h ł it ij  IloiiHTHHra. IIpHÓopB ero coctohjib 
H3B noHBimeHHOH Ha KBapn,eBOH h h t h  s (<J>nr. 4) cmojiaHoii
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iinacTHHKH A B  C D  ci, leiŁipbMa KpyrnMMH OTBepciiaMH, bh 
KOTopua Słjjih BCTaBaeHBi TOHKie ac^aabTOBiie ahokh, H 3 i>  

kohxi> o,j,h h i  Guni, 3aaepHeHi> ct> o6iHXi> cioponn («»), flpyron 
3aiepHeHi> cnepe^H h nocepeSpesi, C3asa («a), TpeTifi nooe- 
peópeH t cł oSijEuti. CTopoHi, ( a a )  n  HaitOHen,i> neTBepTEifi no- 
cepe6peHi> enepe^H h 3aaepHeHi. C3a^n ( a n ) .  Cmray caroflaHofi 
naacTHHKa 6hjio npuKpiłnaeHO 3epRajibU,e m .  B ect btoti, npn- 
6opi> noM-hmaaca bt> ct6IUihhhei£  SaaaoHi, K  ($nr. 5), CHaiaaa 
HauojTHeHHBiii KEcaopoaoMT., KOTopiia aailłMi, BŁiKaHHBaaca; KT> 
3TOMy SaaaoHy 6hjtb npnnaaHi, cocy^i, N ,  H a m m e ra M  
yrneMrjE>; npn  norpyaceHin 3Toro oocy^a Bi, aca^Kifi Bo:sayxr£> 
yroab noraom aai, ocTaiKH ra3a.

Ha (^iirypi 6 npegCTaBaeHO pacnoaoaceHie Bcero o n m a . 
S — naMna, n y m  Koiopoa HanpaBaaiOToa aa  o a iihi, H 3i>  jihckobtł 
BEimeonHcaHHaro npaSopa; S '  —  ap y raa  naMna, a y in  KOTopofi 
HanpaBaaiOTca Ha 3epKaabn,e m  h  OTpaacaiOTca h m i, Ha inicany a b .  

CooTBiTCTByromaa cnaa cBiłTOBoro aaBneHia onpeaiaaeT ca no 
oiKJiOHeHiio saiiiHKa Ha inKani.

H ctohhhicb, ayiH  KOToparo 3acTaBaaan na^,aTB Ha Hania 
B,hckh, no,n,nep3KHBancji nocTOHHHbiMi,. BHepria ero, on.iHHBae- 
Maa no HarpiBaHiio h m i, 3aiepHeHHofi cepeCpenHon naacTHHKH, 
0Ka3anact Taicoio, hto npn  na^eHin ayneri na ,h,hcki> n n  Hainero 
npn6opa nnacTHHKa OTKnoHanact 6h  Ha 13,6 jrfeaeHift nncaaH.

Bi, cn^^yiomefi Taóaireicfe npHBe^eHH OTKUOHeHia (b i> fli- 
neHiaxi> HiKajim). HaSaro^eHHbia h BBiHHcneHHEia b i> npe^noao- 
acenin, HionepHan noBepxHOCTŁ orpantaen, 5% , cepeópaHaa 95% .

n n n a a a a n

Ha6aio^,eHHHia . . . 16,1 22,3 28,7 28,0
BHHHoaeHHHa . . . 14,3 22,0 26,5 26,1.
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Pa3HHn;a Meatfly HaSaiogeHHBiMH h  nBiHHcaeHHbiMii o t k j i o - 

HeHiaMH o6T>HCHHeTCH g&ficTBieMH ocTaTKa ra3a b t . SaaaoHŚ K. 
HafijieHHua nH^pti y6’Ł5K,n,aiOTT> Haci. b t . t o m h , h t o  aynn, b h -  

xogam,ie H3T. nepHOH cTopoHti BToporo gncKa, ToaicaiOTT. ero 
Ha3agT>; eona 6 u  3Toro ffaBnema He 6uao, t o  c h h ł i Ha nepBHtfi 
( k m ) H BTOpOH ( m« )  AHCKH ÓŁIJIH 6 h  OHHHaKOBŁi; HO OIIblTT. no- 
Ha3UBaeTT>, h t o  ^aBaeme na na b i  1,4 pasa Soabine, h ś m t . Ha 
MM, H HHHIb 0,8 TOTO, KOTOpOO .nlłHCTByeTT. Ha gHCKT. ««, HTO 
unojm i coraacHO c t > Teopieio.

5. Kann. ate BeaHKO ^aBaeme cirliTa? BbiHHcaHMT. ^aBaeHie 
coaHeHHaro OB^Ta. H s t . HHpreaioMeTpHHecKHXT* HaSaiogeHifi 
iraBiiCTHO. h t o  b t . Teneme ceKyHji,Bi Ha □  cm. 3 6 m h o h  noBepx- 
h o c t h  coaHH,e c b o h m h  aynaMH pocTaBnaeTT. TenaoTy

, =  0,042 - ^ - ^ 1 -  
s . cm’

HHH
q — J . 0,042 Erg =  1,76 . 106 ~ ^ .S— .

s  . c m 2 s  . c m 2

Tam . KaKT. ara  onepria pacnpooTpaHaeTca co CKOpocTbio 
eidiTa v ( =  3 . 1010 cm/s), t o  m o j k h o  cKa3aTB, h t o  ona 3aKaio- 
naeTca b t . CToaSi, ocHOBaHie KOToparo □  cm. n BbtcoTa v cm.: 
cnigoBarenbuo naoTHOCTb onepriw coaHeHHaro cBlrra óy^eTT.

v 3 . 10*° cm3
Han, t h k t . KaKT. Erg =  d n . cm, gaBaeme coaHeHHaro cBi-ra Ha 
HOBepXHOCTH 36MJIH ÓygeTH

P  =  6 .1 0 -s - ^ - >  
cm’

B o t t > KaKT. HHHToacHo-Maao naBaeme coaHeHHaro cn-hTa! 
H a KBappaTHBIH H,eHTHMeTpT> OHT> JI,aBHTT> CT> CHHOK) — b icy  
6 . 10~5 mgr., na reKTapi> (104 □  m .)—c t > c h h o io  — Bicy 6 gr., 
a Ha b c k ) 3eMaio ( 1 3 3 .1016 □  cm.)—ct .  c h h o k > =  Briicy 8000 t o h t >. 

nocaigHHH cnaa —caMa no ce6ił Goabmaa—HCHe3aeTT> b t > cpaBne- 
Hiii ci> coaHeHHUMH. npHTHHceHieM/B, KOTopoe b t . 60 6naaio- 
h o b t . pa3i> 6onbme.

Ilocalł CKa3aHHaro h c h o , h t o  Ha HOBepxHOCTH 3eMan h  b t . 

aTMOc^epdb h h h t o j k h o c  gaBaeflie coaHeHHaro cB ira He MoaceTT.
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0Ka3LiBaTb aaM&THaro A&HCTBia; h o  b t > npocTpaHCTB-fe Meac,n,y 
c o j i h u s m i j  h  niiaHeTaMH, r,n,'h nycTOTa ropas^o coBepmeHHie 
t o h , KOTopyio m b i MOJKeMt nojiyHHTb b t , HainHXT> npH6opaxT., 
OHO npoaBJIHeTCH CBOÓO,n,HO H BT> TeHOHie B&KOBrb 30BHSH0 HpO- 
H3BOflHTb SaiiłTHIM ftifiCTBia.

6. Ha ocHOBaHia npeflBiflymaro j i c h o , h t o  b c h k o © Tino 
C0HH6HH0H cHOTeMBi HcnriTUBaeTT. ,n,BOHKaro po,n,a ^.incTBia: OHO 
npnTHrHBaeTCH k i > coimpy h  OTTanKiiBaeTca o t t > Hero c b ^ t o - 

b ł i m ^  ^aBJieHiewŁ.

HastiBaa F  n H  3 t h  c h h b i , nonożKHMT.

(5) H  =  n F .

Tai-cn KaKi> o 6 i c h j ib i H3MiHHi0Tca o6paTHO-nponopn;io- 
HanbHO KBa^paTy pa3CTOHHia o t t > conHiia, t o  noHamo, h t o  

OTHomeHie 3 t h x t > c h j it . ,h jih  ^.aHHaro Tina He 3aBHCHTH. o t t . ero 
nonoHiema OTHOCHTenBHO conHpa: ecmi npea,Biflyni,ee paBeHCTBo 
HwfeeTB MicTO rfli-Hii6yn,B, t o  o h o  cnpaBe^nHBO h  noBciofly. 

nonoJKHMT>, h t o  Hanie Tino ecTb rnapn. pa/pyca r h  nnoT-
HOCTH d H HTO OHO HaXO^HTCH rfli-HHSyAB Ha 36MH0fi Op6HTi. 
Cnna ^anneiiia conneHHaro CBira Ha Haiuy c$epy óy^eT t

? /= z r 2P,

r ^ i  P  ecTŁ CBiTOBoe flaBneme Ha noBepxHOCTH 3 6 m h h  h , KaiCŁ 
BhiHie HaHfleno, =  6 . 10-5 dn/cm2. Cnna conHeHnaro npHTHłKe- 
Hia, npHjioaceHHaa k t > Hamefi c<J>epi, Synerr.

P7 =  —  ~r3da.
3

r,n,i a ycKopenie c h h i j  eoaHeHHaro npnTHiKeHia, KOTopoe paBHO 
0,6 cm/s2 *).

noflCTaBnaa Haiiji,eHHua aHanema bh> (5), H a s o jw ii

(6) r n = = - A - 1 0 - \
4«

*) Pa3CTOHHie 3eMJin on> cojmua R  =  15 . 10”  cm., cKopocTb ofipameHia 
3eMiin okojio conHua o =  3 .1 0 6 cm/s.; cninoBaTenbHO o  =  o2/  R  =  0,6 . cm/sJ.
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IlTaKB Rna T ina RaHHoił h h o th o c th  npoH3BeReHie r n  

ocraeTca nocToaHHHMB, t . e. n  t I . m b  Sonbnie, n iiiB  MeHbnie 
pa3Mipbi r ia a  h  HaoSopoiB. CniROBaTenbHO Rna Tina 3Haan- 
TenbHHX'Ł pa3MipoBi> n  ROnaiHO 6 u t b  hhhtohcho ; noaTOMy Rna 
Taicoro Tina cnna CBiTOBoro RaBnema Hcne3aeTB cpaBHHTenbHO 
c b  conHeTHHMT. npHTaaceHieMB, h  Hame Tino npnónnacaeTca k b  
conHpy. n o  M ip i yMeHbineHia pa3MipoBB T ina n  B03pacTaeTB 
h  mohcbtb Raate ORinaiBca =  1; TorRa cnna CBiTOBoro RaBne- 
Hia ypaBHOBinxHBaeTT> cnny conHeaHaro npHTaaceHia. n p n  em,e 
MeHbiniirB pa3MipaxB T ina n  CTanoBHTca >  1 h  cnna CBiTOBoro 
ja m e m a  npeoROniBaeTB cnny conHenHaro npHTaaceHia: Tor.ua 
nanie Tino yRanaeTca o tt> conHu,a.

H3T> y p —ia (6) b h r h o , tit o  npn d  —  5,5 (h h o t h o c tł  3eMnn) 
nu cno n  oCpaipaeTca b b  eRHHHRy, KOTRa r  =  0,135 p, t . e. 
mapuKTj nnoTHOCTH 30Mnn y^anaeTca ott> conHpa, eonu ero 
paRiycB MeHBHie 0,135 p; npn d  =  1 nncno n  oSpain,aeTca b b  
eftHHHny npn r  —  0,75 p, t . e. nanenbKa b o r u  yRanaeTca o t b  
conHpa, ecnn ea paRiycB paneHB Rnim i bo hh hi KpacHaro nyaa.

B b  3aKnioaeHie 3aMii’HMB, hto  nsnoaceHHaa Teopia ho 
coBciMB nonna: nynn, ocBiin,aioin,ie ManeHbicii mapHKB, ncnu- 
TUBaiOTB RH^paKpiro, BcniROTBie nero, HaaHHaa c b  HiKOTO- 
paro pap,iyca, nncno n  yMenbinaeTca BMioTi c b  pa3MipaMH 
inapiiKa n npHTOMB BecBMa SucTpo. ,Ęna bo r h h o h  nanenBKH 
MaKCHManbHoe 3HaneHie n  paBHO 18; TorRa KanenbKa HMieTB 
RiaMeTpB OKono 1/2 r j ii ih ł i CBiTOBOH BonHU.

7. CBiTOBHMB RapnemeMB oÓBacHaioTca HiicoTopua He- 
SecHua aBneHia.

noKaiKeMB, hto  RaBneHie conHenHUXB nyaefi nrpaeTB Baac- 
HylO ponb KB 0Cpa30BaHilI KOMeTHbIXB XBOCTOBB. KOMOTa, KaKB 
H3BicTHO, COCTOHTB H3B TOnOBU II XBOCTOBB; TOnOBa RBHJKeTCH 
no ananncy, a naipe eipe no napaSoni, b b  <J>OKyci KOToparo 
HaxoRHTca conHpe, a x b o c t u  neacaTB b b  iih o c ko c th  ea opÓHTU 
h  HanpaBneHU o t b  conHH,a, HanoMiraaa coSoio CTpyn napa, 
OTTanKHBaeMua conHpeMB. TonoBa k o m c t u , no Bceii BipoaT- 
HOCTH, COCTOHTB H3B CKOnneHia MeTeopHTOBB pa3HOH BenHHHHbi; 
npoxoRa GnH3B conHpa, s t h  MeTeopHTbi cnabno HarpinaiOTca h  
BcniRCTBie HepaBHOMipHaro pacniHpema pacnanuBaiOTca Ha 
6onie Menicie KycKii, oinacTH ate pa3cunaiOTca b b  KOCMHae- 
CKyio nunb. nycTb b b  HSBicTHuli m o m c h t b  ko m c ts  aaxORHTca

75

Tor.ua
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Brs A  ($nr. 7), flBHraacb c ł  h 3 b 4 c t h o i o  CKopooTbio; KpynHbie 
MeTeopnra, cocTaBjiaioiB,ie ronoBy KOMera, noji/B BnianieMT. 
cojiHeauaro npHTaaceHia SyjiyT^ Bci onitcbmaTb op,Hy TpaeKTO- 
piio R ,  h S o  Ha Hnxrb CBiTOBoe ^.aBneHie He OKa3HBaeTi> 3aM'i'r- 
Haro .nincTBia; p,na Sonie MenKHxn> MeTeopHTOBT., Ha KOTopue 
CBiTOBoe flaBaeHie npoH3BO,n,HTrb Sonbinee h h h  MeHbmee /liii-  
CTBie, TpaeKTOpin 6ysyTi> -R,, -R2)... h  ^na KOCMHHecKofi niinH, 
jyia KOTopofi coaHeHHoe npHTaajeHie npeojioniBaeTca cBiTOBUMn 
B,aBaeHieMi>, TpaeKTopieio Sy^eTb npaMaa L .  CnijiOBaTenbHO 
Hanie CKOnneHie MOTeopiiTOnb HenpeptiBHO p,e<J>opMHpyeTca, npn- 
HHMaa Bce Sonie y^nHHOHHbia n MeHie HCKpHBneHHBia (pop m m ; 

3 t h - t o  y^nEHenia h  oSpasyiOTH x b o c t b i  KOMera; Mennie MeTeo-

PHTŁI BCKOpi pa3ciHBaK>TCH B'b npOCTpaHOTBi H yCKOnb3aiOTT> 
o t h  HaSnro^eHia, nocn i nero m o h c h o  cni,n,HTb nnuib 3a /jecpop- 
Mapieio ronoBbi k o  M era.

OTMiTHMŁ ein,e flificTBie AaBnenia connennaro cBi'ra Ha 
T i He6ecHbia T ina cpaBHHTenbHO SonbinHKT. pasMipoBT), k o t o -  

pbia oÓHapyżKHnaiOTT) CBoe cymecTBOBaHie nepeji/b o b o h m ł  Hcne3- 
HOBeHieMT. b t . Haineił aTMoecpepi b h  BH^i, 'raKT Ha3tiBaeMbixrb, 
na.naroinyrcn. 3Bi3jyb. IIpe^cTaBHMnj ceSi, h t o  no 3eMHoił op6Hrr i  
HBHJK6TCH Tino Bb 1 CHI. JliaMeTpa HHOTHOCTH 36MHH H COBep- 
nieHHO nepnoe; t h k h  Kaicn CBiTOBoe .naBneme yMeHbiuaeTH fliił- 
CTByiom,yio Ha Hanie Tino H,eHTpocTpeMHTeabHyio cnny, t o  ftna 
o6paiu,eHia no 3eMH0H opSHTi o h o  ^onacHO oSna,n,aTb Meiibineio
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cKopooTtio, 'liuT i 36Mna; h m b h h o  n o im f i  oSopOTH BOKpyrn 
conHpa o h o  p ,o j i3k h o  coBepmaTb b t . roflT. h  36 MnHyTH. H iarb  
MeHBine Tino, TiMT> yKa3aHHoe ^.incTBie CBiroBoro naBneHia 
Sonbine: Tino ^iaMeTpoMT. b t > 10-3 cm. HMieTb rojyb Ha 60 na-
c o b t . pnHHHie Hamero.

Em,e oSpaTHMT, BHHMaHie Ha t o , h t o  BcaKoe Tino con- 
h c h h o h  c h c t c m ł i HarpiBaeTCH conHH,eMT>; Tino, ^BHJKym,eeca 
no 36MH0H opóirri, HarpiBaeTCH 3,0 cpe3,neii TeMiiepaTypai 
3 6 m h h ; h o  narpiToe Tino ncnycKaeTb nyan, KOTopue naBHTT. 
Ha Hero, h  npiiTOMb, k h k t . m h  BH^inn Bbime, cnepe^H Sonb- 
rae, a iw b  c3a,n,H; cni^oBaTenbHO Ha Hanie Tino flincTByeTH
cnna, 3a,ąep3KHBaK>n],aH ero 3;BH»eHie; ycKopenie s t o h  c h u ł i  

npaMO-nponopnioHanbHO CKopocTH T ina h  oSpaTHO-nponopnio- 
HanbHo ero papjycy. TaKHMT. oSpasoMb naine Tino nocTeneHHo 
saMe/inaeTb cBoe flBHHcenie, TepaeTT. cninoBaTenbHO c b o io  3Hep- 
riio h  noTOMy, onncbiBaa cnnpanb, nocTeneHHo npHÓnHHtaeTca 
icb conHiiy. Tai-cr. niapn b h  1 cm. 3,iaMeTpa h h o t h o c t h  3 6 m h h  

h  coBepmeHHO nepiibiii b t > TeaeHie nepBaro ro;ia npnSnH- 
HcaeTca Kb conupy Ha 1,64 m., a npean 45 MHnnioHOBT, n i m  
3,ccTHraeTrb conima. Ha MeHbiuia T ina connn,e nincTByeTb 
Sm erpie: mapiiKb b h  0,001 cm. pjaMeTpa, ciianana jiBHHcy- 
miilCH HO 36MH0H OpÓHTi, flOCTHraeTT. COHHH,a npesn 45 TH- 
cams n im .

OSipifi b h b o ^ t . H3H npe,m>i,n;yn];aro m o k h o  <J>op.\iynHpoisaTb 
TaKT>: conH H ,e He T e p n H T t  n b in n :  c b o h m h  ciiiTOBUMb 
jiaBneHieMH o h o  OTTanKHBaeTT. 3a npe;i,inM CBoeii cncTeMbi Han- 
Sonie Menuia Tina; cBoeio TennoTOK) o h o  nai-pinaoTT. Sonie 
KpynHbia T ina, KOTopbia, nocTeneHHo Tepaa c b o io  aHepriio, He 
MOryTH HpOTHBOCTOHTb COHHeHHOMy HpHTHJKOHilO, npHSnHHtaiOTCa 
k t . conHiiy h  cropaiOTn Ha h o m t . .

8. HpeflCTaBHMT, ceS i Tenepa 3,Ba T ina, y^aneHHbizrb o m  
BcixT> 3,pyrax'b Tina. h  npenocTaBnenHbiKTb ca.Micfb ce6 i. Ha 
Kaaf3,oe 11311 3 t h x t > n in n  niiicTisyiom cnna npHTaJKOHia jipyroro 
Tina h  cnna /lacnenia nyaefi nocn i^naro . Ecnn cnny npHTti- 
ateHia uaaoneMH F , a cnny nanneHia nyaeii H, t o  o t h o  me­
nie H / F  3aBncnm o t t > c b o h c t b t . nyaeHcnycKaiom,aro Tina. 
noHHTHHm Hame.Tb, h t o  3,na 3,ByxT> 3,epeBHHHbix,b niapoBH 
npn 16° C. 3 t o  OTHomeHie — 1, ecnn piaMeTpbi h x t > o k o h o  

25 cm., Tor/ia Hamn mapai HaxojraTca b t > paBHOBicin: cnna
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A a B n e H i a  n y a e f i  y p a B H O B i m H B a e T b  c a n y  B 3 a i i M H a r o  n p a T a ż K e H i a .  

H p a  6 o n i e  b m c o k o h  T e M n e p a T y p i  b t o  p a B H O B i c i e  H M i e T b  M ic T O  

; t n a  6 ó n b n i H X b  m a p o B b ,  n p a  G o n i e  H H 3 K 0 H  T e M n e p a T y p i — / m a  

M e H b m a x b .  n o c n i  3 T o r o  a c H O ,  h t o  G o n b m i a  T i n a  B b  K O H U ,i 

k o h i ^o btb  c o e p . H H a i O T c a ,  a  M e H b i u i a  y ^ a n a r o T c a  u p y r b  O T b  ^ p y r a .

B c e  o t o  3 a c T a B n a e T b  n a c b  n p a 3 H a T b ,  h t o  B c e M ip H O e  T a r o -  

T i H i e  H e  e ^ a H C T B e H H a a  c n n a ,  y n p a B n a r o m , a a  B c e n e H H O i o ;  p a / i O M b  

c b  H e r o  j j i ś i c T B y e T b  C B iT O B o e  j i a B n e H i e ;  c o B O K y n H O C T b  3 T H X b  

A B y x b  c r a b  o a p e ^ i n a e T b  h c t h h h ł i h  x a p a K T e p b  a B n e H i a .  n p o -  

H y K T b i  K O H f le H c a n jH  c o n H e a H b i x b  r a 3 O B b  O T T a m c u B a iO T c a  O T b  

c o n H i i ,a  p a B n e H i e M b  e r o  n y a e a  a  B b  B H f l i  M e m t H X b  a a c T H i y b  

( p a 3 M i p a M H  0 T b  0 , 5  ; t o  1 , 5  ja. )  p a c n p o c T p a H a r o T c a  B b  w i p o -  

B O M b  n p o c T p a H C T B i .  T o n b K O  T a M b ,  r ; i , i  c o n H e n H b i e  n y n a  H e ^ o -  

C T aT O H H O  H X b  H a r p i B a r o T b  p , n a  T o r o ,  h t o Gu  O H i  M o r n a  B 3 a -  

e m h o  O T T a n K H B a T b c a ,  t . e .  p a n e i c o  3 a  n p e , n , i n a M a  c o n H e n H o a  

C H C T eM b i a  f l a n e K O  O T b  f l p y r a x b  3 B i 3 f l b ,  K O C M a n e c K ia  n b i n a H K H  

M o r y T b  c K o n n a T b c a  B b  G o n b i n i a  M a c o m ,  B b  M a T e o p a T Ł i ,  k o t o -  

p b i e  H p H T a m B a T O T c a  G o n b iH H M n  H e G e c H b iM H  T i n a w n  a  B b  K 0 H i i , i  

K O H H O B b  n a ^ a i O T b  H a  O ^ H O  H 3 b  H H X b .
n o f l b  / r i i t c T B i e M b  O f lH O r o  B c e M i p H a r o  T a r o r i a i a  p a 3 c i -  

a H H o e  B b  M ip o B O M b  n p o c T p a H C T B i  B i c o M o e  B e w ,e c T B O  C K o n n a -  

n o c b  G b i B b  o ^ , H y  G o n b m y r o  w a c c y  c b  n o c T e n e H H O  B u p a B H i i -  

B a r o i ą e r o c a  T e M n e p a T y p o r o .  9 t o  6 b i n b  Gb i — n o  K n a y 3 i y c y — k o - 

H e n , b  M i p a .  C B i T O B o e  f l a B n e n i e  n i a c T B y e T b  ^ , e 3 H H T e r p i i p y r o -  

IH ,H M b  o 6 p a 3 O M b  H , H O B H ftH M O M y , O T K p b I B a e T b  B O 3M O 3K H O O Tb 

Ó 6 3 K 0 H e H H 0 M y  K p y r o o G o p o T y  M a T e p i n .

K ie B i.
HHBapt. 1912.
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pi. Ą. ^jejiiocTKHHa1).

JlaóopaTopHBie ypoKH Ba> npeno,n,aBaHiH MaTeMaaHKH, <J>h - 

3 h k h  h  p,p. OT^inoBi. ecTecTB03Hama h b j i h i o t c h  h o b h m h  m o t o -  

jtHaeoKHMH BOnpocaMH nocai^H aro BpeMeHH.
Ba> nocni^Hie rojrti ayBCTByeTca ocoGeHHoe oacHBaeHie Ba> 

MeTO,n,axT> npeno^aBaHia <J>h 3 h k h .

Hacroamee Bpema yace He ji,OKa3biBaeTCH Heo6xo^,H- 
m o c t b  aKcnepHMeHTaaBHaro npenoftaisaHia: npenonaBaTenb <{>h - 

3HKH, He Baa^.iiom.iH BKcnepiiMeHTOMb, h  yaeÓHoe 3aBe,n,eHie, 
He HMiłlomee Tana, h j i h  imane npncnocoGaeHHaro noM'fexu,eHia 
AJia npenoflaBama <J>h 3 h k h -— yace pifticoe HBaeHie. JlaGopaTop- 
Hoe ;i/fcno b 'b  oM ucni KaaccHbixn> ^eMoucapaniii h o a h s t o  Ha 
.HoaacHyio BbicoTy. T iw b  He Menice onuTHoe npenop,aBaHie h o  

npe^cTaBaaeTi. coóoio iicnepiihiBaiomaro noaoaceHia ca> m o t o ^ h -  

aecKOH cTopoHti Ba. CMbicjrh yHymnem a npeno^aBania $ h 3 h k h . 

M ł i He MoaceMTj orpaHHmrrbca pa3BH'rieM'b y HaiuHxrb yaa- 
ih ,h x c h  npocToro Bocripiaria naGnro,n,aeMbixa> h u h  aiinemii h  

KaacoHbix'b onuTOBa.; Bcaicoe BoenpiaTie, Gynymi cano no ceGt 
riaccitnHbi.wb, ftinaeToa yroMHTenbHBiMn, h  cicy'inbiM'b; h t o ó i .i  

o h o  npHHecao b c i o  B03Moacflyio noab3y, h 6 o Gx o h ,h m o  noeTaBHTb 
ero b t > cooTBijTCTBie ca> TBopaecKoii /ęfeaTeabHOCTbio yaam,HXca. 
CaMo^iaTeabHOCTb yTiain,iixca, pa3BHTie B x t aKTHBHofi TBOp- 
aecKoii fliaTeabHOOTH c^iaaaHOb npe^MeTOMt ocoGaro BHma- 
Hia Bcixa> ne^aroroBa. h  Ba. ocoGeHHOCTH npeno^aBaTenen $ h -  

3 h k h , Taica. KaKa> nocai^H aa iipe^cTannaeTa. HanGoaie GoraTbiH

*) no noBoay khhth Hb. TjiHHKa: OntJTa. no MeTonwcfe 4>H3MKH- HaćopaTop- 
Hhie ypoKH B-b cpeflHefi uiKOjrfe. (KHnroH3«. „O6pa30BaHie“ . Cn6. 1911 r.). H3BJie- 
neHie H3T> cooómeHia Bt 3acfe«aHin OTfltneHia ecTecTBO3HaHia PHJKCKaro neaaro- 
rnqecKaro ofimecTBa. Maprb. 1911 r.
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MaTepianB nna 3Toro. OTciona h  BbiTeKaeTB co3HaHie neo6xo- 
;i,HMOCTH BBep,ema npanTHnecKHXB 3aHaTin nna yiam,Hxca B t 
naSopaTopin. MHoria h ik o j ih  opraHH3OBanH npaKTHiecKia 3a- 
HHTia, n p y ria  HaMipeHbi h x b  BBecTH. B b  HiKOTopuxB yneS- 
h ł ix b  3aBep,eHiaxi> Tania 3aHaTia BenyTca CHCTeMaTnaecKH b b  
onpeji.ineHHBi© nacbr, Brb n,pyrnxB—sth  3aHaTia HOoSa3aTenbHbi: 
yaeHHKaMB-moSHTenaMB <J>H3HKH Tani. unii imane npep,CTaBnaeTca 
BO3MO3KHOCTB HpaKTHHeCKH 3aHBMaTbCH HO (J>H3TIK'h BB TaKB Ha- 
3BiBaeMBixi> <jf)H3HTiecKnxi. Ka6HH6Taxi>. TaMB-ace, r ^ i  no neMy- 
jmuo neaB3;i nocTaBHTB oóasaTenBHHa npaKTiraecKia sanarin , 
ecnn h  ^ocTHraiOTca Sonie h jih  Menie nonoacHTenbHbie pe3ynb- 
TaTBi npyriiMn cnocoSaMH, to  sto BceTann flaneno o t b  Toro, 
tit o  Morno-Su p.aTB 3KcneprtMeHTiiponaHie caMnxB ynain,Hxca.

H anóojiie pan,ioHanbHbiMH b b  HacToamee BpeMa cnHTaiOTca 
3aHaTia, TaKB Ha3biBaeMbia „Ha o a h h b  <J>p o h t b “ , ho  h  o h h , He 
noayaHBB ein;e OKOHiaTenbHaro pa3BHTia, He piinaiOTB Banana 
o npeno^aBaHia <J>h 3h k h  HaHnyninHMB o6pa3OMB h  BHnoH3Mi- 
HaiOTca b b  TaKB Ha3BiBaeMBie „naSopaTopHbie ypoKH“. Yna- 
mieca c b  nepBbixB ypoKOBB BBonaTca b b  naSopaTopiio, h  
„ 3 j i , i c & ,  a  ho b b  <j>H 3B necK O M B  K a a c c i ,  r o B o p H T B  r a n H K a ,  c b  
MeTOflHaecKH pa3paóoTaHHaro h  opraHnnecKH CBH3aHHaro c b  
KypcoMB caMOCTOHTenBHaro 3KcnepHMeHTa ynaiH,ieca nonatHbt 
HaaHHaiB oóyneHie <J>h 3h k h “ . Tania paSoTbi He cocTaBaaroTB 
AOnonHeHia k b  Kypcy h  He HpyTB napannenbHO c b  h h m b , a 
cocTaBaaroTB caMyio ero cyin,HOCTb. J^aHHHH 3t h x b  paSoTB 
npeflCTaBnaiOTB t o t b  MaTepianB, oScyacneHie KOToparo npnBO- 
^ h t b  caMHXB yaeHHKOBB k b  o c h o b h h m b  HOHHTiaMB h  nono- 
SKeniaMB Kypca.

JlaSopaTopHBiH MeTOflB, caHTaeMBii nyaniHMB h  naace 
enaHCTBeHHO npaBMBHHMB npn  oSynenin ecTecTBO3HaHia bo - 
o6m,e, <J>aKTHHeCKH npOBOJI,HTCa, KaKB HaMB H3BiCTHO, BO MHO- 
t h x b  yae6HBixB 3aBeneHiaxB 3 a n a n a o i E b p o h b i h  AMepnKH.

Cyna no HiKOTopmMB OTneTaMB, Beaymje npenonaBaHie 
TaKHMB chocoSo m b  pa3ninaiOTB Bect yaeÓHbiH MaTepianB <J>h -  
3h k h  Ha OT3,inbHbie npoSaeMbi, pasp iu ien ie  KOTopuxB 3HaKO- 
m h t b  y trani,HXCH co cnocoóaMH HayiHbixB H3cninoBaHii, bbo - 
P.HTB BB KpyrB HOBbIXB HOHHTifi, BbI3bIBaeTB Ha OHepeflb HO - 
BbieBonpocbi, BbiTeKaiomie H3B naHHbixB, k t o , k o h 6h h o , aimaeTca 
pinHbiMB ynpaacHeHieMB nornnecKaro MbunneHia.
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T a n o e  n p o x o 3 K ^ ,e H i e  K y p c a  ; i , a a  K a a c ^ a r o  B o n p o c a  p a c n a -  

^ a e T o a  H a  T p n  n a c T H :  1 )  n o c T a H O B K a  B o n p o c a ,  2 )  e r o  p a s p i -  

i n e m e  h  3 )  o i r f e n K a  e r o  3 H a n e H i a .  I I p e n o ^ a B a T e a B  f t o n a c e H B  p a -  

J .O M B  B O n p O C O B B  B U 3 B a T £  B B  H a M a T H  y H 6 H H K 0 B B  B C Ś  T e O p e T H -  

a e c K i a  h  u p a K T H a e c K i a  C B i ^ & H i a  o  ^ a H H O M t  B o n p o c i ,  k o t o - 

P h m h  o h h  y a c e  o S a a ^ a i O T B ,  n p H ^ T H ,  M o a c e T B  6 b i t b , k b  h o b b i m b  

n O H H T ia M B  ( h o  p , a B a a  h m b  n o a a  C T p o r a r o  o n p e ^ a e H i a ) ,  o 6 c y -  

f lH T B  B 03M 08C H B IH  H  B ip O H T H B IH  C O O T H O IH e H ia  M e H i / iy  H O H a T ia M H  

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

o h b i t b i  M O r a n  6 b i  e r o  p a s p i m H T B .  P a s p - h m e H i e  a T o r o  B o n p o c a  

^ o a a t H O  n p o H 3 B O j i ,H T B c a  c a M i i o  y n e H i i K a M i i  c b  h o m o i k e i o  c a -  

M O C T o a T e a B H O  n o c T a B a e H H B i X B  h  n p o n 3 B e B , e H H B i x B  o h b i t o b b , h  

t o h b k o  b b  H ,h K O T o p B ix B  c a y a a a x B  a r a  o h b i t b i  n p o H 3 B O f l a T c a  

n p e n o j i , a B a T e a a M H  b b  K a a c c f e .  T a K H M B  o S p a 3 O M B  B e j i y T c a  3 a -  

H H T ia  b b  y n o M H H y T B i x B  y a e 6 H B i X B  3 a B e a , e H i a x B .  O c y m e c T B a e H i e  

3 ' r o r o  M e r o n a .  K a K B  H a M B  K a s a a o c B  n o  c h x b  n o p B ,  ^ o n a t H O  

T p e S o B a T B  o a e u B  6 o a £ i u n x B  p a c x o ^ , O B B .  K a a c c H a a  K O M H a i a ,  

a a S o p a T o p i a  a h h  y a e H H K O B B ,  E O M H a T a  ^ a a  p a ó o T B  n p e n o n a B a -  

T e a a ,  K O M H a T a  n n a  x p a H 6 H i a  n p n ó o p o B B ,  M a c r e p c K a a ,  c K a a j i B  

B ,a a  n o c y n t i  h  3 a n a c H B i x B  M a T e p i a a o B B , — B c e  s t o  n o a s K H O  6 b i t b  

K a K B  c a i f f y e T B  o ó o p y n o B a H O  h  c K O H n e H T p n p o B a H O  o b ,h o  b 6 h h 3 h  

k b  p p y r o M y .  T a K B ,  n o  K p a H H e f i  M - f e p i ,  o S c t o h t b  n / f e n o  T a M B ,  

r jy f e  y a c e  B e n e T c a  n p e n o n a B a H i e  a a S o p a T o p H H M B  c h o c o S o m b . 

H a n p H M ^ p B ,  b b  o ,h h o m b  T a M S y p r c K O M B  p e a a B H O M B  y a n -  

a n n y Ł  p , a a  n p e n o n a B a H i a  $ h 3 h k h  O T B e ^ e H O  8 - m b  K O M H a T B  c b  

o 6 ih ,p h  H O B e p x H O C T B io  n o n a  b b  3 0 0  k b . M e T p o B B ,  b b  n p y r o M B  

P a M S y p r c K O M B  p e a a b H O M B  y n n a n i u ś  — 7  K O M H a T B  b b  2 5 0  k b . m . ,  

b b  O p n ^ , p n x c K o n  p e a a B H o f l  r n M H a 3 i n  b b  B e p a n n i  5  K O M H aT B  

b b  2 3 5  k b . m . ,  n  t . fl. B o t b  i i o a e M y  o c y m e c T B a e H i e  y  n a c B  

a a ó o p a T o p H a r o  c n o c o S a  n p e n o a a B a H i a  <J>h 3 h k h  H a M B  p n c o B a -  

a o c B  t o h b k o  b b  6 y n y i i i , e M B . . .  I I o a T O M y  n p a K T i r a e c K o e  o c y -  

iH ,e c T B a e H ie  a a O o p a T o p H a r o  M e r o n a  b b  t o h  C K p o M H o ii  o S c T a H O B K i  

h  t I;m ii  H e S o a B iu H M H  c p e n c T B a M H ,  k o t o p b i m h  o S a a n a e T B  6 o h b -  

h i h h c t b o  H a iH H X B  c p e n , H e - y n e 6 H B i x B  s a n e n e H i i i ,  n p e n c r a n n a e T B  

c o S o k ) C M i a o e  h  O T p a ^ H o e  a B a e H i e  b b  H a i n e n  h i k o h b h o h  

n p a K T H K i .

I I o ^ p o S H B I H  O T H e T B  O T H K H X B  p a Ó O T a X B  H  n p H H I J H n i a H B -  

H o e  o S o c H O B a H i e  y n o M a n y T a r o  M e T o n a  m e i  B c r p i a a e M B  b b  H e -  

R a B H o  B B n u e ^ i n e S :  K H n r i  H b . P a i i H K H :  „ O h b i t b  h o  M e T O ftH K ii
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$ h 3H k h “ . „H.Pab HacToamen k h h i h , KaKb roBopHTb HBTopb, no- 
Ka3aTi>, h t o  opraHH3an,ia Kypca no MeTO,ny aaSopaTopHbixb 
ypOKOBb OCymeCTBHMa npn CaMHIXb OÓBIKHOBeHHBIXb H o Gb i h h o  

He6aaronpiaTHbixb ycaOBiaxb“. JJaaw npn óiraoM b npocMOTpi 
3T0H KHHTH OaeBHaHO, HTO T. TaHHKa Cb yClHlX0M7> ^OCTHraeTb 
yKa3aHH0a p ia n .

IIpennaraeM aa KHnra pa3,irŁaaeTca Ha ,h b ’Ł aacTn: Bb 1 - h —  

npm mnniaabHoe oóocHOBaHie aaSopaTOpHaro MCTO^a h  npaKTH- 
aecKia yKa3ama b o 3 m o ® h o c t h  ocymecTBaema ero; a 2-a, aan- 
6oa ie  HHTepecHaa h h k  npenofl,aBaTeaeH-cneH,iaaHCTOBb, npep,- 
CTaBnaerB cooofi onncame Bb Bnjyfe OTaeTa caMbixb paóoTb, 
npep;naraBnxHxcii yaeHHKaMb. HocTapaeMca BKpaTufc nepeflaTB 
Ty aacTB, r ^ i  aBTopb roBopHTb o b o 3M O » c h o c t h  h  aocTynnocTH 
Bolenia aaóopaTopHaro Kypca Bb ycaoBiaxb o S b i h h o h  Haineii 
HIKOHBHOH oScTaHOBKH. JlaSopaTOpHblfi KypCB, npaKTHKySMblH 
aBTopOM/b c b  1908 r ., npe^cTaBnaeTb coGoro noaa t o h b k o  nep- 
Byro CTyneHb o6m,aro Kypca <J>h 3 h k h . 3 ra  CTyneHb oGHHMaeTb 
Kypob V I KJiaoca rHMHa3in. He t o h b k o  h 6 o Gx o ,ii;h m o c t b  Kpyn- 
h h x ’b  3aTpaTb h  orpaHHaeHHOOTb BpeMeHH y^epacHBaiOTb 
r. PaHHKy otte. BBeftema KaaccHaro 3KcnepHM6HTHpoBaHia Ha 
BTopon cTyneHH <J>h 3 h k h , h o  h  flpyria  cooGpaHcema. H c k h i o h h - 

TeabHO aaóopaTopHoe npoxoac^;eHie Boero Kypca no Heo6xoflH- 
m o c t h  noBeao Gb i Kb 3HaanTeabHOMy ero coKpaipemio h  c;i'b- 
aaao-GBi Kypcb camuKOMb aaeMSHTapHBiMb He t o h b k o  no co- 
Aepa^aHiio, h o  h  h o  cnocoGy TpaKTOBama BonpocoBb.

npeftaaraeMBiH aaGopaTopHBifi Kypcb pa3jvŁnaeTca Ha Tpn 
aacra : nepBaa aacTB 3aKaioaaeTb Bb ceGi HfocoToptie o6m,ie 
Bonpocbi o6b HSMipeHiH, HiKOTOpŁie cnocoGm onpefliaeHia 
yA'fenBHbixb BpcoBb h  h P c k o h b k o  aacTHHXb sa^aab , p iraae- 
MBixb npn h o m o i h h  yjyŁnbHaro Bica. BTopaa aacTB oGHHMaeTb 
yaem e o H'fcKOTophixb HBaemHxb Bb ra3axb h  a£Hp,KOCTaxb 
h  H3MppeHie 3,aBaeHifi Bb HHXb. IleHTpaabHbiMb BonpocOMb 
3 / i/Ł c b  HBaaeTca saKOHb nacK aaa co b c Ł m h  ero caip.cTBiaMH, 
BKaroaaa Bb nxb  ancao h  3aK0Hb ApxnMep,a. B b oGi 3 t h  

aaCTH BXOH,HTb HpKOTOpBie OCHOBHEie BOnpOCBT MexaHHKH.- no- 
HHTie o paGoTp, Haaaao coxpaHeHia paóoTŁi—Bb npnaoHcemH 
Kb pm aary h  rHflpaBHHaecKOMy npeccy, h  TpeTbe Haaaao 
HbiOTOHa o paBeHCTBi nPiicTRia h  npoTHBOflincTBia. TpeTba
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-'laeTb Kypca, nocBam,CHHaa aBneniaMb TenaoTH, 3aKaioaaeTa» 
Ba. ce6 i raaBHinmie Bonpocbi KaaopnMeTpin.

TexHHKa Be^enia aaóopaTopHaro ypoKa na iiporaaieHin 
Kypca oSycaoBBHBaeTca xapaKTepoMa. flaHHon paSoTU, a TaKHte 
BpeMeHCMt, KOTopoe 'rpeóycrca ,n,na ea BŁinoaHeaiia n  oScyac^e- 
Hia pe3yabTaT0Bi>; h o  Ba. THnnaHhixa> cisoiixa> aep rraxa, 3Ta 
TexHHKa CBOji.HTca KrB cniftyioipeMy: npenoftaBaTenb Ba. CBa3n 
ca. npomabiMa. ypoKOMa. caaBHTa. HOBbii Bonpoca., KOTopaiii 
jtojiaccHa. cayatHTb t c m o i o  paóoTii. 0 6 ih ,h m h  c h o m e  Kaacca 
BbiacHaeTca Mea-ojia, n  naasa. p iin em a  sawann. 3aTiMa> npn 
HajĘOÓHOCTH .neMOHCTpnpyeTca cóopKa h  pacnoaoHteHie npnGo- 
poBa. ^ aa  ^aHaon paSoTbi, n n o cn i Bcero 3Toro yaeHHKH npnraa- 
maiOTca nepenTH H3a> ^>H3naecKaro Kaacca Ba. pacnonoaceHHyio 
pa^OMa. aaóopaTopiio. Ka> 3T0My BpeMCHH Ba. aaSopaTopin Ha 
CBOaxa> M'fccTax'b yace pa3Miin,eHbi npnSopbi, Hyncnue jiaa pa- 
6oTa>, Ba. HecoSpaHHOMa. B nai. YacHEKH paGoiaiOTa. rpynnaMH 
no p,Boe Ha,n,a> Kaacji,biMa. npnGopoMa,. IIo OKaHaaHin paSoTbi 
ynemiKii yónpaiOTa. npHÓopu, h t o S h i ocTaBHTb nxa» Ba. TOMa. ace 
BHfli, Ba. KaKOMa. o ra  nxa> Bacaaan, n  3aaiMa. OTnpaBaaroTca 
Ha CBoe M icro Ba. <J>H3naecKin Kaacca., rp ,i npHCTynaioan., ecan 
no3Boaae'ra. Bpewa, Ka> oSpaSomti cBonxa> Ha6aio^,eHiH.

Ka> cai,n,yiomeMy ypOKy KaatAbiii yaeHHKa. o6a3aHa> Ba. 
.upyroa ocoóon TeTpaan o6pa6oTaTb c b o i o  3anaay n Bi.iuecTn 
M3a> Hea CBoe 3aKaioaeHie. Ba. H aaaai ypoKa o^nna. HBa, yae- 
HHKOBa. ^iaaeTa. coo6m;eHie o npon3Be^eHHon paGoai. Ha flOCKi 
BbinncbiBaiOTca peayabTaTbi paSoaa.. 3aTiMa» paSoTU no,n,Bep- 
raiOTca KpnaaiKi co cropoHbi ncToaHHKOBa. BO3MOHtHbixa> onra- 
6oKa>; HaKOHena., BbiacHaeTca, Kania 3aKaioaeHia cflinaHM pa3- 
nnaHbiMH yaeHHKaMH b e  j^anHon paS oai n  nyTeMa. oócyHt^e- 
Hia n  pa30opa nxa> b b i b o a h t c h  OKOHaaTeabHoe 3aKaioaeHie, 
ycTaHaBaHBaiomee KaKoe-anGo o c h o b h o c  noHaańe na u nonoHceme 
Kypca. Ba. 3T0Ma> oKOHaaTeabHOMa. Bnjii 3aKaioaeHia jioaHCHbi 
CbiTb BHeceHbi yaeHHKaMH b 'l  c b o h  Teipa^n. TaKHMa. o6pa3OMa>, 
o t h  Teapa^n co^epataTa. Ba, ce6 i n o a ra  Bci Bonpocbi Kypca h  

3aMiHaiOTa> coóoio yaeGHHKa.. I '. TaHHKa, caHTaa opraHH3au,iio 
Kypca no MCTO^y aa6opaTopHbixa> ypoKOBa. flocTynHon paa 
b c h k o h  cpeAHeii niKoabi, o6aa^aiom,eH c k p o m h h m h  cpeji,CTBaMH, 
npe^BH^HTa, b o 3 m o h c h b ih  B03paHteHia n CTapacrca nxa> npe- 
flynpeflHTb.
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IIpenaTCTBiaMH Kb ocymecTBaeHiio ynoMHHyTbixb ypo- 
KOBt Moran-Su cayacHTt: 1) o^HipaabHbiH nporpaMMbi, 2) k o -  

h h h 6C t b o  yHeÓHbixb nacoBb, 3) He^ocTaTOKb cpeacTBb ana 
o6e3neaeHia aoaacHaro nopa^Ka h  pyKOBOacTBa b o  BpeMa ypoKa, 
4) CKy,n,HOCTb Kpe^HTOB-Ł, OTnycKaeMbixb Ha $H3HHecKie KaSn- 
HeTK, h  HaKOHeiyb 5) OTcyTCTBie pa3pa6oTaHHaro Kypca aa a  
npejyiaraeMOH nocTaHOBKH. IIo nonoay 3THXb b o 3 m O7k h b i x 'b  

BO3paateHiH r . TaHHKa yKa3wnae.Tb: b o —l-x b , h t o  oo^epacame 
npeaaaraeM aro m rb  Kypca He onenb 3HaHHTeabHO OTannaeTca 
OTb Kypca o$<$Hu,iaabHbixb nporpaMMb M. H. II.; CTaTHKa 
o$<J>HH,ia;ra>HOH nporpaMMbi OTHecena Kb o ra ln y  MexaHHKH erap- 
h x h x t > KnaccoBT. h  aaMljHeHa HliKOTopuMH h c o 6 x o j i ,h m i j m h  b t > 

Hanani-ace noHHTiaMH h  noaoacemaMH MesaraKu; KpoMi t o t o , 

Bb Kypcb V I Kaacca nepeHOCHTca Goabniaa nacTb Kypca 
TeiiaoTbi. TaKb h t o  o coKparaeuiH Kypca He npnxoaHTca b o b o -  

pHTb. B o—2-xb, nocTaHOBKa aa6opaTopHbixb ypoKOBb B03M0a{Ha 
npn b c h k o m h . HHcai ypOKOBb; XOTH aBTopb iiM iib  Bb BHJiy 
3 naca Bb Heji/krao, h o  H3H> 44 npeaJioaceHHbixb paoOTb, no 
yKa3aHiio caMoro aBTopa, HiKOTopbia m o j k h o  BbinycTHTb h  coKpa- 
t h t b  Hxrb p,o 37. B b —3-xb, JKeaaTeabHbi a r 'I  KOMHaTbi: aa6o- 
paTopia h  <J)H3HHecKiii Kaaccb; h o  3a HPHM-fenieMb nepBoii m o j k h o  

orpaHHHHTbca h  o & h h m h  KaaccoMb, :jaM'I;HHBb HaKJioHHbta napTbi 
npaMBiMH. npHÓopbi xpaHHTca Bb OT^iabHOMH SojibinoM/b niKany. 
HpH aa6opaTopHbixrb ypoKaxb h o m o h i .h h k h . npenopaBaTeaio He 
nyjKeub; /j,ocTaTOHHa noMOipb cayacHTena, KOTopiifi pa3CTa- 
BJiaeTH. sn ą  paóoTb npnSopbi, ySnpaeTb n x b  Bb niKanb, 3aro- 
TOBaaeTH. HyacHue MaTepiaabi h  npon. B b —4-xb, ^aa  npioGpi- 
TeHia Heo6xoflHMaro HHBeHTapa, K»Kb yKasi.iBaeTb aBTopb, 
m o j k h o  orpaHHHHTbca a a5Ke cyMMOio Bb 276 pyó.; npn b t o m t .  

HMlierca Bb BHay npioópIsTenie npnóopoBb Ha 20 KOMnaeKTOBb, 
t . e. Bb pa3CHeTl5 Ha 40 yneHHKOBb Bb Kaacci. T. BaHHKa npn- 
b o ^ h t h . noflpoÓHbia ,n,aHHbiH o 3aTpaTaxT», KOTophia SbiaH ca'I>- 
aaHbi rHMHa3i6H HMnepaTopa AaeKcaHapa I  Bb C.-IIeTepóypri, 
npn BBep,eHin Bb Heii Kypca no MeToay aa6opaTopHbixb ypo­
KOBb. TeKymje paCX0^,M COBCiMb HHHTOJKHbl. ABTOpb KOHCTa- 
THpyeTb caMoe óepeatHoe oópam,eHie yneHHKOBb cb npnóopaMHi 
He ToabKO TepMOMeTpb m h  MeH3ypKy, h o  h  npocTyio npo- 
6npKy nan CTaKaHb o h h  pa3ÓHBaioTb pi^K o; .ąaace uaóopbi
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M6nKIlXB pa3HOBicOKB, npH CTpOTOMB COSjHO^eHlU nopHftKa BB 
h x b  nonb3OBaHiH, noHTH He TpeSyiOTB nononHeHia h x b  nocn i 
rop,a paGoTH. I I  HaKOHen,B, b b  —  5 - x b , h t o  KacaeTca Bonpoca 
o 6 b  oTcyTCTBin pa3paSoTaHHaro cooTBiTCTBeHHaro Kypca, t o  

aBTopn> Ha^ieTca, h t o  coBOKynHBiMH nnHTenBHBiMH ycnniaMH 
BhipaGoTaeTCH t o , h t o  CMoateTB 3aMiTHTB cTapbie npieMBi n 
MeTOABi. JKenaa cop,incTBOBaTt cKopifimeMy y c n ix y  b b  o t o h  

pa6oTi, rjiHHKa h  npe^,naraeTT> cnenjanHCTaMB 03HaK0MHTBca 
c b  ero o i i b i t o m b  MeTO^nnecKOH pa3paSoTKH h  TexHHHecKaro 
oSopy^OBama naSopaTopHaro Kypca.

B rropaa aacTB o t o k  k h h t h  ocoSeHno n,iHHa noTOMy, h t o  

He npeji,CTaBaaeTT> coSoio H3noaceHia t o j i b k o  nnanoBB h  npe,n- 
nonoHieHin o t o m b , h t o  h  K ara Morno-Sm S b i t b , h o  npe^CTa- 
BJiaeTH coSoio no,npo6Hoe onncaHie c a u m  onniTOBB p,ByxniT- 
nen npaKTHKH.

B o j i b i h h h c t b o  npe^naraeMBixB paSoTB OTannaiOTca npo- 
CTOTOIO H ySisHTenBHOCTBIO nOCTaHOBKH. HaMB TOHBKO npe,n,- 
CTaBjiaeTca 6onie acenaTenBHBiMB 3aMiHHTB cnnpTOBBia naM- 
noHKH ra30BHMH ropinKaMH, (ByH36HCKHMH—Sonie npocTofi 
KOHCTpyKiijH). Eona b b  <J>H3HHecKifi KaSnneTB npoBe^eHT. ra3T>, 
TO yCTpoficTBO 10 lH,B0llHBIXB ra3OBBIXrB pOHCKOBB H HpioSpi- 
Tcnie ropiaoKT. H63HaHHTenBH0 h o b b i c h t b  pacxo,n,Br no np ioSpi- 
TeHiio npnSopoBB. T i  m b  Sonie, h t o  BO3MO5KHa HiKOTopaa k o m - 

neHcanja b b  pacxo,n,axB: HanpHMipB—3aMiH0K> KanopHMeTpoBB 
CTaKHHaMH b b  b o h h o h h e i x b  <J>yTnapaxB ( h t o  c,n,inaiOTB yneHHKH 
caMn), nnn—npnSopoBB, yKa3aHHBixB aBTopaMH jyia BBiBo^a 
3anoHa Bonna-MapioTTa, TaKB Ha3HBaeMHMH o S o p o t h b l m h  TpyS- 
KaMH (cTeKnaHHBia ToncTOCTiHHBiaTpySKH OKono 60 c m . ,  c b  o c h o t o  

KOHu,a 3anaaHHBia, c b  pTyTHbiMB c t o h S h k o m b  b b  15— 10 c m . 

Ilp n  cymecTBOBaHin ra3a He t o j i b k o  ycKopnica HcnonHeHie H i- 
KOTopnrxB paóoTB no TennoTi, h o  b o 3 m o h c h b i h  p p y ria  paSoTBi, 
h , nanpHMipB b b  paSoTi 43-fi, b o 3 m o j k h o  H3MiHeHie nocTa- 
h o b k h , iieyftOBneTBopaiomefi h  caMoro aBTopa, 3aMiHoro yi<a- 
3aHHBIXB npHÓOpOBB KpymOftOHHOIO KOnSOH CO CTeKHHHHOfi 
TpySKofi, BCTaBneHHoii h o h t h  30 ^Ha. Bo^a b b  o t o h  KonSi, 
onpoKHHyTOH p ;h o m b  KBepxy, HarpiBaeTca KonBn,eoSpa3Hofi 
SyH3eHCK0n ropinKoii, a HapyacnBifi k o h o i j b  cTeKHHHHoii TpySKH 
onycKaeTca npaMO b b  KanopHMeTpB. I lp n  t b k o h  HOCTaHOBKi
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nonynaiOTca Sonie yjiOBneTBopiiTejibHbie pe3ynbTaTii. MoaceT^ 
SbiTb, mojkho Sbuio-Sbi cjjinaTb h  a p y ria  3aM inania no noBOfly 
T'fcxrb e h e  apyrHXT. pa6oTT>, no oto HECKonbKO ho ocna6nao-6bi 
3HaneHia nonoJKETenbHbix'b ctopoht . n ^ ootobhctbt. Knura 
r .  rnHHKH. M h  yBipeiibi, e t o  T i h jih  Apyrie B03M0HCHHe He- 
B,oneTbi bt> 3toh  paóOTi Syp.yTT. ycTpaneHH bt> caMOMT. Henpo- 
flOHSKHTenbHOMrb BpeMeHH, TaKTb KaKT. HaBipno 3Ta KHHia no- 
cnyjKHTT. no6ya,HTeneMrb ^na npoBefleHia naSopaTopHaro MeTO^a 
n bt> jjpyrBXT> yne6Hbixrb 3aBea,eHiaxT>.

Pora.
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p .  I l^ e jia H f lp a ’)•

ConHu;e, H3yHeHiio KOTOparo nocBameHt aToaa. ^OKaaaa., 
npep.cTaBJiaeT'!. o h b h b  HHTepecHtiS npe,n,MeTa> ji,na HscaiłAOBaHia. 
B c i .aioa.it co3HaroTa» Gojrfee o h  Meirhe acHo, h t o  cya,bGa aeMaa 
t Ł c h o  CBa3aHa c t > cy,n,B6oio coaHn,a, u  h t o  aeaoBiicy Heo6xo- 
P;h m o  no3HaKOMHTBca ca. npnpofloS coaHU,a, ca. ero nyaeucny- 
CKaiłieMa., ero HSMiaeHiaMH, o ^ h h u b  cnoBOMa.—H3yTiHTB ca. BO3- 
MOHCHOIO H0HH0T0I0 H TOHHOCTBIO ero ftificTBie Ha sama. 3CMH0H 
inapa>. M b i Haxo^HMca Ba. noJiHOH 3aBHCHM0cra OTa. conHn;a, n 
s t o  Guno He^aBHO Ba. BBicmeH CTeneHH npocro BBipaateHO o,n,HHMa> 
(J)paHn;y3CKHMa. noaitTHKOMa., TenepeniHHMa. m i i h h c t p o m t . <J>h - 

HaHCOBa., Ka> KOTopoMy a oSparnaca 3a paspinieHieMa. cne- 
u,iaaBHaro Kpe^nTa jj.na Me^oHCKoS oGcepBaTopin Ha paSoTBi 
no Hscaś^OBaHiro coaHii,a. CHaaaaa 0Ha> OTKa3aaa>, ccBinaacB Ha 
HenpepBiBHoe yBeanasHie rocy^apcTBeHHEixa. pacxo«OBa>, h o  

Korna a CTana. HacTanBaab, OHa> BOCKHHKHyjia.: „ B b i npaBBi, 
coaHU,e s t o  Hania. oGipin BnacTenHHa.; HyatHO HenpeMiHHO h t o  

HHÓyAB C3,inaTB“. Bora. KaKHMa, oSpa3OMa> MenoHCKaa oGcep- 
BaTopia Moraa npnGaBHTB Ka, CBoeMy HopMaabHOMy SiOflJHeay 
He6onBinyK> cyMMy, OKa3aBinyio HaMa, cymecTBeHHyio h o m o i h ,b  

Ba. H3ca,feflOBaHiaxi,) o KOTopbixa, a h m ^ to necTb nOKaansi- 
BaTB BaMa, cero^Ha.

CoBpeMOHHoe H3Cjrfe,n;oBaHie conHn,a TpeGyeaa, BecbMa ,no- 
pororo o6opy,n,OBaHia, caojKHEixa> npnGopoB^ h  cnen;iaaBHO non- 
roTOBJieHHaro nHHHaro cocTaBa, onBiTHaro Kasa. Ba. $H3HHecKHxa>, 
Tana, n  acTpoHOMHaecKHxa> Ha6niop,eHiaxa.. Ho c o jiijij ,o CB&raTa, 
naa  Bcixa» h  naeTa, b o s m o j k h o c t b  cospiBaTB BciMa, waTBaMa,,

’ )  f lo K n a m .,  npoH H T aH H bifi b i  B en n K o6p n T aH C K O M i>  K oponeB C K O M T . H h c t h - 

T y r fc . „ T h e  N a t u r e “ .  N ° N i 2 1 5 2  u  2 1 5 3 .
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iioaroMy Buoaui ecTecTBeHHO, h t o ó b i Bcfe oSHTaTean itamełł 
na a ner ł i npHHHMaan nocHHBHOe yaacrie  b i » paoxonaxa, Ha 
H3Cjrfe,n;oBaHie coaHn;a. Hcxona h 3Ts 3Toro B3raH.ua, a npenao- 
>KIiarB H’fce,KOHBKO JtŁ t H. TOMy HaaaflT. AcTpOHOMHHeCKOMy <J)paH- 
n,y3CKOMy o6m,ecTBy BBecTH BceoSmifi Hanora. Ha coaime, Bnpo- 
HeMT> Becbwa HH3Kiii. OnaaKO, eona 6 b i KaatflhiH <j)panri,y3'B 
njiaTHms He SonBine, n iw a  h h t b  caHTHMOBa. Ba. t o j i /b  Ha ascn i-  
jIOBaHie conHija, t o  o6in,aa cyMMa Siana 6 b i 3HaaHTenBHa h  

Moraa S b i o6e3neaHTb HenpepBiBHyio perHOTpan,iio cocToama 
conHii,a i i  ero H3MiHeHiii, a t o  b t > c b o t o  oaepe^B cnocoScTBO- 
isajio-Ghi Sonie raySoKOMy nsyaeiiiio aaoro CBianaa. Ho h o b i >i x t . 

HaaoroBT. h  Se3a. Toro niaaeToa Bce SonBine h  SonBine, h  no- 
3T0My no Bcefl BipoHTHOCTH nauce caMBifi h h h t o j k h b i h  Haaora. 

'i i a cojiHH,e Suną. 6 b i 6e3cnopHO oanepriiyTn.. BupoaeMa., cairraio 
He HHmHHMT. 3aMrh'iTITB, HTO COBpeMeHHBIH KyjIBTypHBIH HCJIO- 
BiicB, Ba. ocoSeHHOCTH ropoacaHe, Mano HHTepecyiOTca c o j i h - 

u,eMa>; o h h  coH,epu,aiOTa> ero MeHBnie, aiMa, nepBoSBiTHBie aionn 
h  ;n,HKapH, y  KOTopBixrB Hiaa. h h  aacoi/B, h h  KaneHnapa.

OSpamaTBca 3a BciwB Ka> npaBHrenBCTBy, s t o  h h c t o  <J>paH- 
Hy3CKaa npiiBBiHKa. ropa3.no ayaine, Kara, aro npnHHTO Ba. 
AHrain, oSpam.aTBca k t . aacTHOH HHHniaraBi npocBiui,eHHBixa. 
h  iu,e;iphixa. aioneii. 9 t h m t > nyTeMa. Siana. octiOBana. Kopo- 
neBCKin HHCTHTyTT., naBmift Haaano c t o h b k h m t .  h o b b i m t , OTicphi- 
Tiawr. h  BBipa6oTaBHiiH c t o j i b k o  BBinaioiri,HXca yneHBixa>. B t o t t . 

npeKpaeHBiH npiiMipa. Mora>SBi cnyacHTa. Ha3Hji,aHieMa. nna Bcixa>, 
h o  o h t > Haiuena. MHoroaHcnenHBixa> nocninoBaTenefi h h h i b  na. 
AMepHKi, r n i  HanSonBmia oScepBaTopiii h  Ba. oco6eHHOCTH 
oScepBaTopin, nocBHin,eHHLiH conHny, b o 3 h h k j i h  h o  HHHiijaTHBi 
u Ha cpencTBa aacTHBixa. niiu,a..

HejiB3a OTpnH,aTB, a ro  3a n o cn in s ie  naTBnecHTa. Jiiaa., 
Snaronapa S o h b i h h m h .  OTKpiiTiaMa., 6narojiapa nonnepacni co 
c t o p o h b i  npaBHTeaBCTBH h  Meî eHaTOBiB, H3yaeHie connu,a 3Ha- 
HHTeaBHO nonBHHyaocB Buepena.. A c t p o h o m b i  Moran Mano no 
Many iipiijiaTb eMy cepBe3Hyio h  uocTOHHHyio opraHH3an,iK> h  

npucTyiiHTa. naace kts noaHOMy H3cninoBaHiio Bcei aTMOC<j>epii 
CBiruna, h t o  npeaine caHTaaocb HenocTynHBiMn.

CaMBiM*B BaacHBiMa. OTiipBiTieMT. Ba. ai'0H oSaacTH c a i-  
nyeTT, caHTaTb nepionnaecicoe HOMiiienie t 6 m h e i x 'b  narena. 
coaHii,a, a paBHO H3MiueHia, EOTopiJMa. nonBepHceHBi cn ira -

B3raH.ua
ropa3.no
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nijecH (JiaKenni Ha ero noBepxHOCTH, h ero oaeHB rnyGoKaa 
aTMOc<J)epa. B ch a,isTeabHOCTB conHH,a nojjBepHceHa GoJibuioMy 
oSrąeMy KoaeóaHiio, h hto em,e Gonie CTpaHHO, bto KOneGaHie 
paCnpOCTpaHHeTCH Ha 3eMnK), HO KpaHHOH M ip i Ha 9H6MeHTŁI 
es MarHHTH3Ma.

PaenpocTpaHeHie cojiHeHHoS ^.iaTenBHOCTH Ha 3eMnio 
HMieTt ocoGoe 3HaHeflie, h 3p,icb neJKHTH rnaBHBiii Banom Toii 
HonynapHOCTH, KOTopoio Tenept nonbayioTca H3cnia,onaHia 
COJIHU,a. n o c n i  OTKpUTia CaGHHOMH H JlaMOHOMH COOTBiTCTBia 
Meatpy m ir n H ia if f l  36MHoro MarHHTH3Ma h conHn,a, aHrnificKie 
yneiibie oGpaTHnn ocoGeHHoe BHHMaHie Ha conHeiHBia n a ra a  h 
BnepBBie opraniisoBanii (f>OTorpa(|>HnecKyio perHCTpaąiio khkh 
C0nH6HHBIX,b IMTeHT., TaKH H aneMeHTOBH MaPHHTH3Ma BI Hi- 
CKOnBKHX’B MicTHXrb 3eMH0P0 mapa, H Bci 9TH ftOKyMeHTBI CTaJIH 
coSnpaTB b’b o^ hoh n;e.HTpajiBHOH oGcepBaTopin jyia npnBeae- 
n ia  hx 'b B'b nopajroicb. Bi> btoh oGnacTH xopomo H3BicTHbi 
paCoTBi 9nnnca h M aynnepa. He cni^yeTTB saÓBiBaTB Taicnce o 
pa6oTax,B JIoKBepa n IIIycTepa, KOTopnie OTKpBinn HejjaBHO bh 
H3M'hHeHiaX'B COnHeHHBIXTE> HHTeHH HepiO^BI MeHŁme h SoaBine 
raaBHaro ou,HHHa^n;aTHniTHaro nepio^,a.

J^incTBie, OKa3BiBaeMOe conni^Mi, Ha 3eMnio, hphhhcbe- 
BaiOTB OÓBIKHOBeHHO HHTHaMH; HO OHO MOHWPB paBHBIMH o6pa- 
30MrB 3aBHciTB n oth coaiieHHoit aTaoc<j>epBi, KOTopaa noffBep- 
JKeHa r iw n  ate HSMiHeHiaMH. B otb noneMy oneHB Banino H3yTiHT& 
h no/ipoÓHO ohhchtb 9Ty aTMOcijiepy. Cicopo SyneTT. a,Baa,u;aTB 
n im ,  K a s t a nocBaTHnn. ceGa H3cni,noBaHiio Bceii conHeHHoS 
aTMoc^epai, h c e ro w a  a acenaio h3jiohchtb nepe;vB BaMH caMBie 
CBiacie pe3ynBTaTU, Gnarojiapa KOTopaiwB MHi ynanocB oÓHa- 
pyżKHTB eiąe HeHscni/iOBaHHbiii 3,0 chx,b nopn coct&bh  Bepx- 
HBXT> CHOeBH 9T0H aTMOC<j>epBI.

A i Jioctyepa aameHiń na Biiiiiuieni. Kpaio eon ima

ConHemiaa aTMOC$epa npeftCTana BnepBBie nepe^n  neno- 
BiKOMH bo Bpełia noaHBixrB 3aTMeHiii, Ha BiiiuineMB Kpaio 
coHHiĘa. OHa HaJKerca Tor/i,a CBiTamHMca kohbiiomh, Meacay 
TOMHblMH AHCKOM'B JiyHBI H II0TeMH'IlBUIHM7) (jjOHOMH HeGa. 
HaHHHaa ott> nyHBi h comienHaro Kpaa, OHa coctohtb h3t> 
^Byx'B pa3miHHBixrB aacTeii: y3Koii h apKOH xpOMO<xj>e-
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p  H pO3OBarO UB^Ta, H3B KOTOpoii BblpinBIOTCa pO3OBhie 
npOTyóepaHpH, h Sonie SnipHOH, ho  3a to BecbMa Mompoił 
K opoH Ł i. B b  pajibHiHUieMt a Sypy rnaBHhiMB oSpa3OMB ro- 
BopuTB o xpoMOc$epi h  npoTySppaHpaxB.

B t> oóuKiioBeHHoe BpeMa CBiTaipeeca Konbpo 3aTMeHia He 
b h p h o  Ha Sonie apKOMB <j>OHi Hauiero HeSa. B t o Sb i ycTpaHHTB 
BpepHHH 3<J><J>eKTT> stopo apitaro 3KpaHa, aHraincKifi acTpoHOMB 
cspB HopMaHB JIoKbepB b b  1867 r . BnepBBie nonuTanca npa- 
MiHHTB CHeKTpOCKOHB H H3yHHTb CHeKTpB CBiTHiparOCH Konbpa, 
cpinaBB BecbMa BipoaTHoe ponyipeHie, hto  conHeHHaa aTMO- 
c$epa ra3OoSpa3Ha. 9 to Sarna remanbHaa npea, KOTopaa He 
3aMepnnna npHHecTH nnopbi.

3aTMeHie 1868 r. b b  canOMB p i n i  noKa3ano, hto  p030- 
Bbie npoTySepaHHpi co ctohtb rnaBBbiMB oSpa3OMB H3B pacKa- 
neHHaro Bopopopa, acnycKaioiparo T i ace nynn, hto  h  b b  na- 
SopaTopiaxB nopB BniameMB sneKTpnHecKaro pa3papa, h  b b  
ocoSeHHOCTH apKyio KpacHyro namro, oSo3HaaaeMOK> chm bo - 
j io m b  H a. I lo c n i aToro 3aTMeHia, JKaHceHB b b  HHpin, a JIoKbepB 
b b  AHrnin Haxopai’B nprr noMornp cneKTpocKona h  KpacHOH 
n am a npoTySepaHnpi a  xpoMOC<J>epy 3aTMeHia. 9 t o t b  pe3ynb- 
TaTB StinB BCTpiaeHB c b  BnonHi 3acnyaceHHbiMB SHTy3ia3M0MB, 
a  yate copoKB niTB s t o t b  apocToa h  BipHbia m b t o j ib  eace- 
SHeBHO npHMiHaeTCa pna pacno3HaBania KaKB xpoMOc$epbr, 
TaKB a  nonoHceHia a  <J>opMbi npoTySepaHpoBB. HacnipoBaHia 
sth  ropa3po yBneKaTenbHie, niMB a3yneHie conHeHHbixB na- 
TeHB, TaKB KaKB npoTySepaHpbi oSnapaiOTB caMHMn pa3H0- 
oSpa3HbiMH <J>opMaMH a  apeTepniBaraTB caMbra 6bicTpbra H3Mi- 
HeHia. Chłi noaBnaiOTca Ha BcixB innpoTaxB h  TaKnce cn i- 
pyiOTB opHHHappHTHniTHeMy nepiopy h h t c h b , ho npoponaca- 
TenBHOCTb HXB MEHHMyMa 6OHBine.

CneKpanbHoe H3cniponaHie conHe.HHaro Kpaa b b  oSb ik h o - 
BeHHOe BpeMa, a em,e nynine bo BpeMa 3aTMeHia, no3BonaeTB 
H3yHHTb XHMHHeCKiii COCTaBB xpoMoc$epH H HaHMeHbUiyiO 
BbicoTy Kaacparo napa, onpepinaeMyio H3B pnaHU cooTBiT- 
CTBeHHOH nHHin BB CHeKTpi.

K a K B  o S i p e e  n p a B H n o ,  mohcho OTMiTHTb, hto  n a p b i  c b  M a -  

nuMB aTOMHbiMB BicoMB a nernie ra3bi nopuMaiOTca po Haa- 
6onbHiei b u c o t l i; TaKOBbi, HanpnMipB, BopopopB a  renia. 
H a a S o n i e  B b i c o K a a  m i a  3t h x b  pByxB ra3OBB, 3to KpacHaa
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JIHEUH Ha BOAOpOfla; BBICOTEI we H apKOCTH OCTa)IBHBIXT> BOAO- 
po^HBixrB ra m ii yMeHBHiaiOTca no wbprh iipiiGaH/KeHia o t t > 

apacHaro e t . ynBTpa^ioneTOBOMy.
Ho caMBia BBicoaia H3T> BcrhxT> ramifi, o t o  BecBMa apaia 

(JńoaeTOBEia mmiii H  i i  K .  HcnycaaeMEia coe^HHCHiaMH KaaBH,ia. 
B t . BH,n,y BBicoKaro aTOMHaro BŚca h  nnÓTHOCTH napoBT. aaaB- 
n,ia asneHie o t o  m o j k b t t . aa3aTBca .h o b o j i b h o  CTpaHHBiMT>, h o  

o h o  oSnacHaeTca BecBMa npocTO, coo6pa3HO co B3raa^aMHJIoaBepa, 
^Hccopiapien aanBpia Ha conHiyfe h  b t . oaeKTpiiTecEoii ncap-fe 
HainnxT> aaóopaTopifi. J I h h i h  H  h  K .  HcaaiOHHTeaBHEia b o  

b c Ł x t > OTHonieHiaxT», ocoSeHHO apKH y conHeHHaro apaa, Bcadba,- 
CTBie nero npoTy6epanu,Bi aerao  cHmaTB npn h o m o h i ,h  o S b l k h o - 

BeHHBIXT. ^OTOrpa^HHeCKHKT) HaaCTHHOET..
C t . flpyroH c t o p o h b i , ropa3^o Soaśe MHorOHHcaeHHEie, t h -  

aienBie napBi Mano no;j,biMaiOTca b t . aTMOc<j>epy coaHii,a h  b h -  

H H m b i  h c h o  t o b b e o  b o  BpeMH 3aTMeHin. O h h  o6pa3yiOTT. h h j k h i h  

caon xpoMOc<j>epBr, cpaBHHTeaBHO BecBMa apaifi h  Ha3HBaeMBifi 
o6pain,aioiu,H M T> c a  o e m t . .

Ilpoeaiijii aTMOC(|»epij na ;i,hci;'b ii cpcjiiifi cnoii.

TaaoBBi raaBHBie peayaBTaTEi, noayaeHHBie npn  nOMOiąH 
MeTO^a JIoKBepT.—JKaHceHa. O h h , óe3T> coMHiHia, 3aMiHaTeaBHEi, 
HO BT. HiKOTOphLST. OTHOIHeHiaX'B H6 .ĘOCTaTOHHO noaHBi. O h h  

npHMljHHMEI TOHBHO KI HaCTH xpoMOc<j>epBi, HejKaipeH 3a coa- 
HCTHLIMT. apaeMT., BHyTpeHTIHH-JKe TaCTB, npoeaTHpyeMaa Ha 
coHHeaHBifi h h c h t >, npoeapia  aoTopon b t . 50 pa3T> OoaBine nep- 
Bofi, He noppaeTca OTOMy Meropy. yaaaaHHBiH iipoC/hm. 6 b u t b  

iionojiueHB b t .  1892 — 1894 r r . ,  ao rpa  S b i j t b  naHpeHT. BHonHi 
o6m,iH MOTOpT., HOTOpBLH H03B0nHHT> OTEpBIBaTB Bc Ł  THJKeaBie 
h  aeraie n ap u  h  HenpepniBHoe nepepoBanie h x t > caoeBB Ha 
BCeMT. C0HH6HH0MT. HOHyiHapin, 06paiH,©HH0MT> ET. SSMai.

y  coaHeaHaro apaa  ann in  napoBT. apao BBicTynaiOTT. Ha 
enaoniHOMT. c n e a rp i Hamero He6a; h o  na p n c a i h h h i h  o t h , 

aaaT. HSBicTHO, TepiiBiH, noTOMy t t o  cayacamiii h m t . <J>o h o m t > 

c h h o i h h o h  cneaTpa. coaHHa oóaapaeTT. 3HaaHTeaBHO 6 o h b i h ©h  

apaocTBio. Ha nepnBiii naraapT, TpypHOCTH sp ień  k s e t . Gypro 
ropa3po 6onBmia.

Ho jiHHin H  n K  aanBuja npepcTaBaaiOTT. JicaaiOTeHie 
h s b  OToro npaBnaa, t t o  Gb i h o  opHOBpeMeHHO npH3HaHO b t .
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1892 r .  r a a e M a .  u  rI I ,e n a H ,n ,p o M a > . 9 t h  a e p H b i a  a i i H i i t  B e c b M a  

m n p o K i a  h  f l a a c e  c a  m m  ji i n a p o i t i a  b o  B c e M a .  c o a H e a H O M a .  c n e K T p i ;  

h o  B a .  a,rfexa> T o a K a x a >  n o B e p x H O C T H ,  H a x o A H T c a  $ a K e a a > ,

OH-fe o S p a m e H M ;  j i p y r H M H  c a O B a M H , o n i  n p e f t C T a B a a i O T a .  b t . 

C B o e M a . H ,eH T p 'fe  G n e c T a m y i o ,  ;i,a iK f; p .B O H H y io ,  a a n i i o ,  E H j i ł i M y i o  

H a  T C M H O M a. ^ O H Ś  H IH p O K O H  H C p H O H  H H H 1H  H 6  X y jK 6 ,  H 'hM a>

Kzj

<t>nr. 1.

KpHBaa sjpKOCTH cojiHeHHaro cnem-pa Ha m-Łct-Ł uihpokoh nepHOń jinHin K. LUrpn- 
xOBaHHbiMH jihhisimh o6o3HaHeHbi nonoweHia m eneii cneKTporeniorpaijiOBT..

H H H in  n p o T y 6 e p a H i i ,O B 'B  H a  B a ś m H e M a  K p a i o .  (C m . c f> n r. 1 ,  

n 0 K a 3 a H a  n n n i a  K  h  e a  c j r a r a r o m i a  - K \ r ,  ^ 3 ,  -K 2 /0  K i n ) -

P e 3 y j i Ł a a T a »  o t o t t . Ó M a a .  n o a y a e H a .  T a n e M a .  n o c p e ^ c T B O M a .  

c n e K T p o r e i r i o r p a ^ a ,  H O B a r o  h  ,n,OBOnt>HO c j i o a m a r o  n p H Ó o p a ,  k o - 

T o p M H  H 3 o n n p y e T i .  J i r o 6 y r o  p a f l i a i j i r o  n o c p e A C T B O M a .  B T o p o i i  

m ,e a H  h  . n a e T t  S a a r o ^ a p a  e a  j^ B H S K e H iro  M O H O x p o M a T H a e c K o e  

H 3 o 5 p a J K 6 H i e  c B i r a n a .  H  c a .  C B o e i ł  c t o p o h m  n p n M i H a a a .  o S m k h o - 

B e H H M H  c n e K T p o rp a < J > a >  h  a e p e f l y r o i H , i e c a  p a 3 p 4 3 H ,  x o t h  h  y a i e  

c a M a .  p c K O M e H R O B a n a .  c n e K T p o r e j i i o r p a < J > a > .

M e a c a y  t ^ m t .  o 6 a  H a 6 a i o , n , a T e a a  O K a s a a n c b  B a . u p o a H B O -  

p - f e a i n  O T H O C H T e n b H O  o f l H o r o  o c H O B H a r o  B o n p o c a .  P a j i b  h o m $ -  

ru ,a jia >  O T K p M T u e  T a K H M a . o 6 p a 3 O M a >  n a p M  B a . c a M O M a . < £ a K e jrŁ , 

n o ,n ,a>  n o B e p x H O C T Ł r o ,  a  a c e  n o M d b m a a a .  n x a >  H a ^ a .  n o B e p x H O C T i . r o , 

B a . c a M o S  a T M O c ^ e p i .  O ó m k h o b c h h m h  c n e K T p o rp a < J > a >  H 0 3 B 0 -  

a a e T a .  p - f e m i iT i .  b t o t t . B o n p o c a .  B n o a H ^ ,  h  B a . a T O M a , O T H O in e H iH  

a  C T a B a io  e r o  B M m e  c n e K T p o r e a i o r p a ^ a .

^ B O H H a a  H H H ia  O B i / f i n a .  h s  t o m k o  H a  < J> aK ejiax a> , h o  

h  H a  B c h x a >  o c T a M .H M x a >  T o iiK a x a »  B ,n c K a ,  x o t h  T a a a .  o n a  r o p a 3 ^ o  

c j i a ó i e  n  n o a T O M y  T p y f lH O  a a M Ś T n a .  K p o M ^  T o r o ,  C B 'h ' r a u ; a a c a  

a r m i a  K 7 B c e r ^ , a  O T a e T J iH B O  B l i z n a  H a  B H y T p e H H e M a .  K p a i o  ^ n c K a ,

noBepxHOCTi.ro
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a npo,n,ojiHceHie ea Ha BHiniHOMB Kpara ^HCKa npe^CTaBnaeTB 
Toac^ecTBeHHyio cB-fiTamyioca ;T,BoiiHyio jiimiro ( c m . <f>nr. 2, Ha 
KOTOpOH CXeMaTHHHO H3o6paffieHB o6m,ifi BHflB HHHiH K 2 Ha 
Kpara comma h  aa  n a ra i) .

B b  BHHy t o t o , h t o  BHiniHaa KpaeBaa mani a H3o6paa£aeTB 
no onpeffiaeHiio xpoMoe$epy, m o j k h o  cflinaTB caiffyromęee

ss—p a sp feb  cojiHpa, CfltnaHHbiH menbio cneKTpocKona; xpoMOC<j>epa u n a rao  chjił>ho 
npeyBenHseHbi. K i— ónecTam aa jihhih, npnnncbiBaeMaa napawb Kaabuia w noHBjiHio- 
mancH no cepeflHH-fe HepHOń jiHHiH K HopManbHaro cneKTpa; OHa OHHHOMHaa u 
TOHKan Hafl-b naraaMH u bb BepxHeń Baera xpocMoe<j)epbi1 B-b ocTanbHbixb-»e 
M'fecTax'b—flBoftHaa, npnBeMb pa3fl-bjiHeTCH Ha bbŁ cB-ferabin jiHHin ueHTpanbHoii 

HepHOń JiHHiefi K2.

3aKmoHeHie: c n e K T p o r e n i o r p a $ H H e c K o e  o o S p a s e -  
n i e  „ H i H  K., n p e jc T a B i i a e T T .  n p o e K n i io  b c c h  x p o -  
M octjiep  h  c b  i  t  h  a  a Ha h  c k t >.

BnpoaeMB, nepBBia i i o j i h b i h  H3o6pajK©Hia Kantuja, Bocnpo- 
H3B63,eHHMH BB HapHHci BB 1894 T., OÓHapyJKHBaiOTB Cb 4 t H - 

w jaca |aKejiBHHa nonocu Sonie umpoKia, h I j m b  h o h o c h  Ha 
HOBepxHOCTH, h  KpoM-I; h h x b —MeHBniia CBiTHiąiacH nacTH, Ha- 
SbiiiacMbia Tenept $ n o K y a a m u, npncyTCTBie k o t o p b i x b  Ha 
noarocaxB a npoB'hpnjiB b b  b o a b i  MHHHMyMa h  b b  npo^oaace- 
h i h  Bcero OAHHHap,H,aTHaiTHaro nepio^a.

CBiTamaaca nHHia K,t ocTaeTca ^ b o h h o h  na BHinmeMB 
Kpara ji,o  4 ' h h h  5' wyra, h  TaKB k ć ik b  xpoMOc$epa ^ocTHraeTB 
Ha Kpara b b i c o t b i 10", t o  m o j k h o  CKa3aTB, h t o  H3o5paJK6Hie o t o m  

flBoiiHofi miHiir npep,CTaBaaeTB cpe^Hroro xpoMOc<j>epy.
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B ts a a K a i O H e n i e  c a i n y e T T >  3 a M 'I ;T H T B , h t o  e c a n  n e p E b i i i  

c n e K T p o r e j i i o r p a ^ t ,  n a B m i f i  n o a o a t H T e a b H u e  p e s y a B T a T L i ,  C t i n 'B  

U O C T p O e H I .  B t  A M e p H K i ,  TO b o  b c b k o m t > c n y n a i  BO O p a H u i n  

6 i> i n a  B n e p B i i e  H 3 y n e H a  b c h  x p o M O c ^ > e p a  c o a H p a .

H ii ;i: u 11 ji x p o m o e <|> e p a.

H o  m o j k h o  h ^ t h  eiB ,©  n a a t n i e .  B t > 1893 r .  a  o S p a n u r B  

B H H M a H ie  H a  t o , h t o  B B i n i n e H i e  K a s o f i  H n S y n n  o 6 H K H O B e H H o f i  

B t e p n o H  a H H Ż H  n p n  h o m o i u ,e  c n e K T p o r e n i o r p a < J > a  M o r a o  Ch i j i b t b  

H 3 o 6 p a H c e H i e  c o o T B - fe T C T B e H H a ro  n a p a ;  e  b t > 1894 r .  n o c p e n -  
c t b o m t e . M a a a r o  c n e K T p o r e a i o r p a t J i a  c o  c a a S o H  n n c n e p c i e f i ,  n o -  

e r p o e H H a r o  b t > I l a p  t r a c h ,  a  B u n i n n a ^  K p a a  a i t H i n  -ST,, K O T o p u e  

n o c a T T i  H a 3 B a H i e  K ,r e  K IV s  c o c i f t H i a  H a E Ó o a i e  n i E p o K i a  

n e p H E i a  a n n i n  a a i O M E H i a ,  S K e n h s a  e  y r a e p o n a .  n o a y n e H H O e  

H 3 o 6 p a H t e H i e  O T a n n a e T c a  o t t > - S -, ;  n a T H a ,  M a c K H p o B a H H B ia  H H o r n a  

n o c p e ^ c T B O M i .  7 T 2, n o K a s E iB a iO T T ,  B c e r . u a  O T T e T .T im y io  t ^ h b  e  

n o n y T 'h t i B ,  a  h x ,b  ^ a K e a B H B i a  o S n a c T H  c b I j t h t c h , KaKT> b t > 

n e H T p i ,  T a s b  e  H a  K p a a x rb ,  h o  M e H i e  h i h p o k h , h I j m t . b t > H 3 O - 

ó p a a c e H i H  K 2. B t > c a M O M T . / r h n h ,  o t o  H O B o e  H 3 o 6 p a a < e H i e  n p e n -  

C T a B a a e T i .  h I s h t o  n p o M e s K y T O H H o e  M e a c n y  H 3 o 6 p a a c e H ie M '&  n o -  

B e p x H O C T H  h  H B o S p a ż K e H ie M T . c p e ^ H a r o  c a o a  x p O M O C $ e p B t  K t . 

O h o  a a e T T b  H 3 o 6 p a a c e H i e  B c e r o  o 6 p a m , a i o i H , a r o  c a o a ,  K O T o p o e  

Ó H iaO  H O a y T O H O  T a K H M T . 0 0 p a 3 0 M T >  B 'B  n e p B H tH  p a 3 i > .

H  a a M & T H a i .  T o r . u a , h t o  G o n i e  c n a B H a a  ^ . n c n e p c i a  n a n a - ó s i  

B 0 3 M 0 JK H 0 C T B  B B i ^ i a H T t  G o n i e  T O H K ia  a H H i H ,  K O T o p u a  n a n G o n i e  

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

H y i o  a n H i r o  K 3, O T B i n a r o m y r o  B e p x H e M y  c a o r o  x p o M O C < j)p p B i.  

M e T O ^ T )  3 T 0 T T . T aK H M T S o S p a S O N T B  a B n a e T C H  0 6 h ],HM'B: O H T. f t a e T T .  

H 3 o G p a ! « e H i e  n c i x rB c o n H 6 H H B i x 'b  n a p o B T . ,  a  p a B H B tM T . o 6 p a 3 O M T >  

H 3 o 6 p a ® e H i e  h x t > n o c a i , n o B a T e n B H h i x 'B  H a c n o e H i n ,  n o  K p a n n e n  

M i p i  b t > t o m t .  c a y n a i ,  K o r n a  a n n i a  M o a c e T T . Gb i t b  p a c n t , e n a e H a  

n a  O T n i a B H Ł t a  n a c T i t ,  n aK T >  n a n p H M i p - B ,  n n i p o K a a  a n m a  K .

H h c h o  c o a H e n H B ix T >  H H H ii ł  n o c T H r a e T T >  2 0 , 0 0 0 ,  a  n o  f l a c r o -  

o a r o  B c i  c o a H e n H Ł i a  h h h I h  o G a a n a r o T T .  b t > G o a B m e i i  e h e  

M e H h n i e H  c T e n e H H  C T p o e H ie M T . s t o e  t h h h h h o h  a i m i n  K a n B i p a .  

T a K H M T . o 6 p a 3 0 M T > ,  n n a  H O B B IX T . H 3 C n i ,n ,O B a H iH  O T K p Ł iB a e T C H  

o r p o M H o e  u o a e .

Bcer.ua
Tor.ua
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noa/Miiiimin nac.rhnoiiaHia. JGojieuioh cnei:Tpore.iiorpa<|ib 
HOBaro tu na.

TaKHMb o6pa3OMb, HaMineHHaa Bb 1894 r . nporpaMMa 
H3CJrŁ,n,0BaHi:H neebiiia oGniHpHa. OHa Gl u iu , ornacTH npiiMineiia 
B't nocninyiom ie ro ^ u  h  npnBeaa Eb HecoMHiHHbiMb, x o t h  h  

ne cnHuiKOMt ÓHtCTpbiMt ycnixaM b.
B b  1903 r . Bana h  OanepMaiib Bb IepKCKOH oGcepBaTOpin 

BO3Bpam,aiOTCH Kb H3cni,n,OŁ:aHiio aepHbixb jiHHifi nocpencTBOMb 
c h j i b h o  pa3ciHBaioui,aro cneKTporeaiorpa^a n nponoiuKaiOTb 
ero cb 1906 r . Ha r o p i  BajibcoHa e t  em,e Gonie cnabHbiMH 
npnóopaMH. O h h  noayHHaii npeKpacHbie c h h m k h  h  n inyio  oe- 
piio HOBbixb (jiaKTOBb. Cb jiiiHijiMii o6pamaiom,aro caoa pe3ynb- 
TaTti 0Ka3aJiHCh h o h t h  ri-JKe, h t o  h  Bb 1894 r.; h o  BOHopon- 
HHH JIHHillj H Bb OCOGeHHOCTH Bb CaMOe HOCJli^Hee BpeMH 
jiHHia Hu, oÓHapyjKHJiH H,ijibiH pa^b  BecbMa HHTepecHbtxb h o -  

BbIXb HBJieHiH, O KOTOpbIXb H Gyjiy TOBOpHTb nO3JK6.
MeJKjiy n i  Mb nnenepcia, KOTopyio o h h  npHMiHanH, Gbina 

TOJibKO cpeflHHH, h  ecan HMb ynanocb Bbi^inHTb GÓJibinee k o -  

niiHecTBO j i h h i h , H^Mb Bb 1894 r ., t o  Bce-ace nanGonie t o h k i h  

HHHin ocTanBCb HOKa HeBbi,n,ijieHHbiMH. ^Ęaabnie, naace Bb T ix b  
cnyHaaxb, Kor^a HMb yaajiocb BbinianTb irŁ.nyro nnHiio, o h h  

He pacinennajiH ea Ha OT^ijibHbia aacn i h  noTOMy He o u p e^ i- 
JiajiH nocni^OBaTenbHbiKb caoeBb napa. H xb  H3o6paaceHie npen- 
cTaBjiaeTb c m I i c b  HicKOJibKHXb o'rp,inbHbixb H3oGpaaceHin h  

HicKOJIbKHXb CJIOeBb.
U 3a,n,a.ncH n ian io  nononHHTb 3T0Tb npoG iab h  h o b b c t h  

H.0 KOHH,a HaMineHHyio Bb 1894 r . nporpaMMy, t . e. BbininHTb 
OTneTjiHBO Hepacno3HaHHbia eme BepxHie c h o h . CninaBinHCb Bb 
1907 r . nnpeKTopoMb MenoHCKOH oGcepBaTopin, a Morb Hcnoab- 
3OBaTb nna 3 t o h  p ia n  OTnycKaeMbia Ha Hee cyMMbi, a Bbinie- 
ynoMHHyTbiH p,o6aBOHBbiH KpejiHTb TaKHte OKa3aab saMb He 
Maayro noab3y. OnniiMb caoBOMb, m h  nocrpoHan Goabnioi 
cneKTporeaiorpa(J)b cb HHcnepcien paBHOH nHcnepcin Gonnuiaro 
cneKTporpa<J>a PonaHfla h  6onbiuoe 3,n,aHie cneuianbHO pan ero 
noM imema. 3,n,aHie cocronTb H3b Gonninon KOMnam Bb 
22 X 6 m 2 . ,  npHneMb ero Kpnima, cninaHHaa H3b KaMna h  3eMnu, 
oGeaneHHBaeTb h o c t o h h c t b o  TCMnepaTypni BHyTpn HOMiipeHia. 
OHa noaynaeTb conHeHHbiH cBiTb o rb  nocTaBaeHHaro Ha K )r i
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u , e n o c T a T a ,  K O T o p u i i  c o c T a B n e H b  H 3 b  c r a p b i x b  n p n ó o p o B b ,  c a y -  

a n i B i H H X b  f l n a  H 3 y n e H i a  n p o x o J K , n e H i H  B e H e p u ,  h  c T a p a r o  

o S b e K T H B a  C b  O T B e p C T i e M t  B b  0 , 2 5  M . H  C b  (p O K y C H L JM b  p a 3 -  

c t o h il ]'6M'b  B b  4  m . 9 t h  H a c r a ,  c a M H  n o  c e 6 rh  H e  o c o S e H H o  b h -  

c o K a r o  K a i e c T B a ,  6 h h h  n p n M ^ H e H b i  n o  h 6 o 5 x o j i;h m o c t h  p a ,T ,n  

y M e H b u i e n i a  p a c x o , n , o B b .  3 a  t o  c a M u n  c n e K T p o r e a i o r p a < { ) T .  h o  - 

B a r o  r a n a  n p e ^ c r a B n a e T b  ii l ;c K O J ib K O  n H T e p e c H b i x b  o c o ó e H -  

H O C T e ił .  O h t > f lO B O H b H O  c n o a c e H b ,  n o  K p a i i H e i i  M i p i  H a  n e p -  

r e a c f e ,  r a i c i ,  i ; a K b  s a i c j i i O T a e r b  B b  c y m ,H 0 C T n  n e T u p e  O T f t i n b -  

H b i x rb  c n e K T p o r e n i o r p a ^ a ,  c o 6 p a H H b i x b  B O K p y r b  o c h o t o  n  T o r o - a t e  

K o n n H M a T o p a .  I l e p B b i H  H 3 b  H n x b  o  T p e x b  n p n 3 M a x b  n  ,n .B y x b  

i n , e n a x b ,  c b  K a M e p o n  B b  3  m . n  c o n H e H H b i M b  H 3 0 Ó p a a c e H i e M b  

B b  8 5  M M .; B T O p O H — C b  p l ł i n e T K O H  H  f lB y M B  I Ę e J i a M E  H  K a M e p o i i  

T O H -a c e  jb J iH H b i; T p e T i n — B n o i n r f e  O T H H H e H b  0 T b  n p e ^ , b H p , y m , H X b ;  

H a K O H e p a . ,  H e T B e p T b i i i -  c a M Ł i i i  M o r y m e c T B e H H b r n ,  c b  T p e M a  m , e -  

j ij i m h  n  n p n 3 M a M H  h j i h  p i i n e T K O H .  O h t s  3 a K J i iO H a e T b  n e p B b i H  

c n e K T o r p a f J r b  c b  K a M e p o i i  B b  7  m . ,  h o ^ o S h i i h  K n a c c n n e c K O M y  

n p n S o p y  P o n a H . u a , h t o  n o 3 B O n a e T b  B U .n .& jia T b  B e c b M a  T O H K ia  

a i i H i n .  H o  j y i a  n o a y n e H i a  c o j m e n n a r o  H 3 o 6 p a H c e H i a  T p e S o B a - 

n a o b  6 b i  o j i h h i k o m t . jĘ J iH H H a a  3 K c n o 3 H u , i a ,  n o a T O M y  m h  e r o  n o n y -  

n a n n  n p n  i i o m o u ^h  B T o p o r o  e n e K T p o r p a < J > a ,  K O T o p u n  y M e H b -  

i n a n b  3 K c n o 3 H i i , i i o  ,n,o a c e n a e M o n  c r e n e H H  n  H C K n i O H a n b  B H y -  

T p e H H i f i  p a s c i a H H b i i i  c b -Łt t .. O K O H H a T e n b H o e  H 3 o 5 p a a { 6 H i e  c o n H p a  

M o a te T T .  H M ^ T b  a i o ó o H  p . i a M e T p a .  h  6 n a r o p , a p a  u i K O T o p w M b  

c r r e u , i a T b H b T M rb  u p n c n o c o S n e H i a M b ,  o h o  n o n y a a j i o c b  p l i j i H K O M b ,  

n e r o  H e n b 3 H  6 b i n o  ^ o c T n r a y T b  n o c p e f l C T B O M b  n p y r n x b  c n e K T p o -  

r e n i o r p a < j ) O B b  c h  S o n b i n o H  p , H c n e p c i e f i .  C a . u H e  y n o T p e S i r r e j i b -  

H Ł ie  / U a M C T p b l  C b U IH  B b  6  C M . H  4  C M .

B e c b  n p n C o p b  c o  c b o h m h  ^ .B y M a  c n e K T p o r p a ^ a M H  H M i e T b  

1 4  m . B b  O b r a n y  n  o c T a e T c a  H e n o p ,B H H C H b iM b . 9 t o  n a a c e  n e p B b i H  

c n e K T p o r e a i o r p a < |> b  B c i  n a c T H  K O T o p a r o ,  3 a  H C K r n o n e H i e M b  n y B -  

C T B H T 6 J Ib H 0 H  H Jia C T H H K H , H e n O ^ B H H C H b l. E A H H C T B e H H b ia  f l B H a t y -  

m i a c a  n a c T H  —  s t o  H y B C T B H T e a b n a a  n n a c T H H K a  h  a c T p o H O M H -  

H e c K i i i  o S b e K T H B b ,  K O T o p u e  n p H B O A H T c a  B b  ^ B n a c e n i e  c b  a j e -  

n a e M O io  c K o p o c T b i o  n p n  n o M o r p n  c H H x p o n H b i x b  a a e K T p H H e c K H X b  

H B H r H T e n e f i  n  e n e n , i a n b i i b i x b  T p a n c < p o p M a T o p o B b  c K o p o c T H .

C o o T B ^ T C T B ie  ^ ,B T ia c e n i i i  o ó e 3 n e H e H O  n p n  n o M O i p n  a n e K T p n -  

n e c K H x b  n p H c n o S n e H i i i ,  a  p a c n o n o a c e H i e  B e k x b  n a c T e f i  T aK O B O , 

h t o  n p e ^ C T a B J i a e T b  o S i p e e  p i i n e H i e  c n e K T p o r e n i o r p a < j > a .  K a a : -

PonaH.ua
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H b i h  E3T. HCTBipeza. cneKTporeniorpa^>OBa. HMieTa. c b o h  o c o - 

SeHHŁia npemdymecTBa, h  nepexo,n;n> o t t .  o c h o t o  Ka> npyroMy 
MOJKHO OCyigeCTBUTB BT> HicKOnbKO MHHyTT.. TaKHMa. 06pa30Ma> 
HaGnionaTenb pacnonaraeTa. caMbiMH pa3Hoo6pa3HbiMH cpen- 
CTBaMH fljia CBonxa. H3cninoBaHJH. Ba* oGipeMa., 3-xa> MeapoBue 
eneKTporeniorpa4>bi ca. npyMa ineasMH p,aiOTa> Gonbniee o h  

Gonie nonpoGnoe H3o6pa»eHie. BonbinoS npnGopa. Ba> 14 m . 

ca. apcMa m,enaMH naeaa. npn Gonie nonron 9Kcno3Hn,iH m 6 h b - 

mee H3o6paHceHie, h o  3a t o  Gonie OTaeTnuBoe, h  no3BonaeTa> 
Bbip,inaTb caMbia t o h k i b  nHHin.

Il3cniflOBaHia ca. o t h m t .  npnGopoMa. a Bena. coBMicTHO 
ea. MonojptiMa. acTpeHOMOMa. M o ^ o h c k o h  oGcepBaTopin, T. n ’A3aM- 
6K>a<a, m a  KOToparo CBa3aHO ca. m o h a t b .

OricpuTie nepsiiaro cnoa K3 Kanbuja.

Ba. 1908 r . h h m i . ynanocb BbininHTb Manyio n,etrrpanb- 
Hyio nepHyio mmiio Kanbpia K 3 h  cninOBaTonbHO BepxmH 
cnoa napa. 4?nr. 1-a, Ha KOTopofi o6o3HaneHbi nimia K  h  ea 
cnaraaomja, no3BonaeTa> cynHTb o nocTHrHyTOMa. y c n ix i .

IIpaMinaeMbie no cnxa» nopa. cneKTporeniorpa^bi iii.i;i,i- 
nann npn  h o m o i h h  mena Ba. 9 0 / i o o  A H r c T p e M a  o n H O B p e M e H H O  

coBOKyHHocTB o6iHxa> cBiTam,Hxca cnaraioin,Hxa. K 3 , 3aKmo- 
HaK>m,Hxn> nHHiio K 3. H3o6pa5KeHie s t o , HaaBaHHoe Hann h s o - 

GpaaceHieMa. A23, npencTaBnano CMicb cnoeBa. K . ,  h  K 3 ca. 
npeoGnanaHieMa. 3HanHTenbHO Gonie 6necTam,aro cnoa K 2- 

BepxHiH cnoH A3 Gbina. MacrarpoBaHa.. IIocpe,n,CTBOMa»-H{e Gonb- 
moro cneKTporeniorpa<j>a m h  Mornn nerso  BuniHHTb co m,e- 
naMH Ba. 3/ i o n  AHrcTpeMa nnGo nHHiio A2, h h Go  ojH y H3a. cna- 
raiom;Hxn> A3, h  nonynHTb TaKHMa. o6pa3OMa> oTneTmiBija h  

CBoGonHBia OTa. nocTopoHHaro cBiTa H3o6pa3KeHia Kaainaro 
OTninbHaro cnoa. CooTBiTCTBeHHbia menu o6o3HaHeHBi Ha 
<f>Hr. 1 - h  nyHKTHpoMa..

KanbuieBbie napbi, KOTopue Ha BBiiHHOMa. Kpaio nonbi- 
MaiOTca Bbime npyrHxa>, o6pa3yiOTa> TaKHMa. o6pa3OMa> b h  con- 
HeHHOii aT iioc^epi Tpn oTninbHbixa. cnoa. Ecnn npnGaBHTb k i  

3T0My noBepxHOCTb conHua, t o  nonyHHMn. neTbtpe cnoa, k o t o - 

p u e  HHTepecHO cpaBHHTb Meacny coGoio.
3



98 F. ^K.iandjn.

I l o  w h p i  T o r o ,  K a K B ,  H a a H H a a  c b  n o B e p x H O C T H ,  m ł i  n o -  

f l H M a e M c a  B B © p x B ,  < $ a K e a b i ,  n . m  6 a e c T a r u , i e  y a a c T K H  9 t o :h  h o - 

B e p x H O C T H , n o c T e n e H H O  y B e a H H H B a iO T B  K a K B  c b o i o  O T H O C H T e n b -  
H y H ) a p K O O T b ,  t b k b  u  p a s M ^ p u .  C p e ^ n i a  ^ a o K y j i b i  T a K w e  

y B e n H H H B a i O T o a ,  M e a t / j y  t Ł m b  K a K B  M a a Ł i a  H c a e 3 a i O T B  h j i h  

C T a n o B B T c a  e p ,B a  s a M & T H b iM H . B c a i f l C T B i e  a T o r o  c j i o h  K s n p i -  

o S p i T a e i B  c n e H , i a a b H b i H  b h ^,b , K O T o p s i f i  c p a 3 y  n o 3 B o a a e T B  e r o  

O T U H H H T b  O T B  CJIOH K 2 ( c m . O Ó a  O H H M K a K 2 h  K 3, o t b  1 8  c e H T a ó p a  

1 9 0 8  r .  <J>Hr. 3  h  4 ) .  C a i r r a i o  H e  j i h i h h h m b  n p H 6 a B H T b ,  k t o  c n e -  

n , i a a Ł H a a  c & T b  (jJu iO K y .T b , H a 3 B a H H a a  m h o i o  b b  1 8 9 4  r .  x p o -  

M O c < j > e p H a e c K O H )  c i T B i o  h  o 6 p a 3 O B a H H a a  a a c T O  a a  6 o a t -

<t>nr. 3.

BepxHifi cjioh K3 Kanbuia.

<t>nr. 4.
CpepHiń cnofi Ks Kanbuia.

C hhmkh 18 ceHTHÓpn 1908 r .

h i o m b  n p o T a ź K e H i n  H 3 B  M H o r o y r o j i t H H K O B B ,  c o n p H K a c a i o i u , H x c a  

c b o h m h  C T o p o H a M H  h  y r a a M H ,  b b  o 6 r u ,e M B  B h i c T y n a e T B  S o a ś e  

o t h c t h h b o  b b  B e p x H e M B  c n o t .

C b  u p y r o f i  C T o p o n u ,  a e p H t i a  n a T H a ,  c o c T a B a a i o i u , i a  c a M y r o  

B a i K H y io  x a p a K T e p n c T H K y  n o B e p x H O C T H ,  n o  M dśp-h  B o c x o 5 K f l ,e H ia  

n o c T e n e H H O  y M e H B in a iO T C H  h  n a a c e  h c i ©3HK)t b .

3 a  t o  n o H B j ia io T C H  a e p H h i a  a m i n ,  H e B H f l H M u a  b b  h h j k -  

h h x b  c a o a x B ,  H H o r p , a  B e c B M a  t i j i h h h l i h , K O T o p u a  a  H a a B a n B  

B o a o K H a M H .  B b  o ó m e M B  T a n o e  b o h o k h o  n p o f l o a s K a e T c a  c b  

o 6 'Ł h x b  c t o p o h b  n o ,n ;o 6 H B iM H  a s e  M e n i e  a e p H b i M H  h  M e i r h e  o t h 6 t j i h -
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B b l ł f f l  . 'IH H ia M H , H a 3 B IB a © M H tM H  p a S B Ś T B a e H i a M H  5 ) .  O o B O K y H -  

H O C T b  B O JIO K O H Ł  H  p a 3 B i 5 T B J ie H i f i  0 6 p a 3 y 6 T 1 .  H a C T O f lm y iO  c Ł t b  

H a  C O JIH0HHOM TS ,H ,H C K i. B o j I O K H a  H  p a S B ^ T B a e m a  I ip e ^ C T a B J I H I O T T j 

H O B o e  H B n e H i e ,  x a p a K T e p H o e  ; i , a a  B e p x H H x rb  c jio o b t ł .

B o h o k h o  H w h e T T j  t o - jk© 3 H a a © H i e ,  a r o  h  h h t h o  n o B © p x -  

h o c t h ; o h o , h o a o Gh o  n a r a y ,  c o x p a H a e T c a  b ł  T e r e n i e  h & c k o .h b -  

k h x t > o 5 o p o T O B i> ,  c a y H tH T T .  n e H T p o M ^  c n e H , i a a b B H ix a >  B O 3 M y u j,e -  

n i f i  h  c o n p o B O H t ^ a e T c a  n p o T y 6 e p a H n ; a M H .

18 ceHTHÓpn 1908 r.

$>nr.

C tT b  pasBiTBJieHiH B-b BepxHeMi> c n o t  cojihchhoh aTMoctJiepbi. CnnouiHbia nepHua 
jinHin oTB-fenaio-rb BecbMa OTHeTJiHBbiM-b u HenpepbiBHbiMb HepHbiMb HHTHM-b; npe- 
pblBHCTblH J1HH1H TaKHMb-JKe HHTHMb, HO MeH^e OTHeTJIHBbIMb; nyHKTHpOMb 0603- 
HaneHbi caa6o  3awfeTHbiH u BecbMa nacTO HecnnouiHus hhth. 3amTpnxoBaHHbiH 

nacTH o6o3HaHaK3T"b caMbie ónecTHinie u iunpoKie (JiaKeJibHbie yaacTKH.



1 0 0 r .  fleMHdph.

B a  M o e M i  n e p B O M a  a s c m i f l O B a H i a  a  c p a B H a m a  n a m a  c a  

f l e n p e c c i a M a  a n a  n a n n o n a M a  H a m e f i  a T M O c ^ e p a i ,  a  B o m o K H a  c a  

a H T H ii ,n iu iO H a M H ; H C M H o r o  H H a c e  a  p a 3 O B Ł io  3 T y  a H a a o r i i o  

n o f l p o Ó H i e .

OTKptrrie iiepxnaro cmoa Boflopofla-

B a  1 9 0 9  r .  m l i  a s c m i f l O B a m a  B M i c m i  c a  f l ’A 3 a M 6 i0 3 K a  n p a  

n o M O i p a  T f e a - a c e  n p a S o p o B a  B O f l o p o f l H b i a  m a H i a  a  B a  o c o ó e H -  

h o c t h  a H H i i o  H a .  J l a H i a  3 T H  S a i m a  y a c e  B i i f l i m e H a i  n o c p e f l -  

c t b o m t .  c n e K T p o r e n i o r p a $ a  T a m e M a  a  9 m m e p M a H O M a ,  n o T o p a i e  

n o m y n a m a  B e c a M a  B H T e p e c H a i e  p e 3 y m a T a T a r .  O h b  H a m a n  B a  

1 9 0 3  r . ,  h t o  c a  r n a m a M a  H $ ,  H f ,  H z  < j> a K e n iH Ł ia  n p a e B a i a  n o -  

m o c n i  H e  T o a b K O  H e  C B i T a T c a  n o  O T H O iu e H iro  n a  <J>OHy, K a n n  B a  

c m y m a i i  n a m a f l i a ,  h o  H a n p o T H B a  a a c T O  B a i C T y n a i O T a  H a  h s m t i  

K a a t  a e p H b i a  n a r a a .  C a  a m n e f i  H a ,  B H f l i m e H H o a  B a  1 9 0 8  r . ,  

M b i H a S m o f l a e M a  jc p o M 'h  S T o r o  B o i c p y r a  n a i e n i  c e p i i o  H e S o m a -  

m i K i  m a m a ,  n p o a 3 B O f l a i u , H x a  a H o r f l a  B i i o m n i  O T H C T m aB O  B n e -  

' l a T j r h a i e  B a x p a ;  b t h  m a n i a  T a n a  o n a c a m a  B i  C B o e a  n e K f l i a ,  

n p o H H T a H H o a  s f l t c a - a c e  B i  K o p o m e B c n o M a  B H C T B T y r ik  a  h o c b h - 

a j , e H H o a  c n e n ; i a n a H O  O T O M y  B o n p o o y .  C B e p x a  T o r o  c m d b f ly e T a  

a a M i T H T a ,  h t o  H 3 o 6 p a a c e H i a  H a  B e m a K o m i n H a t  a  H 3 o 6 a m y i O T a  

T O H H a f i i a a M B  h o a p o S h o c t h m h .

M e a c f l y  r f w a  a M e p a K a B C K i a  H 3 o 6 p a a c e H i a  m a m a  H a  n o m y -  

h 6 h e i  n y T e M a  B a i f l i m e H i a  B c e a  m a m a ,  a  a  y n a 3 a m a  B i  1 9 0 8  r . ,  

h t o  o h h  f lo m a c H a i  n p e f l C T a B m a T a  c M i c a  f l B y x a  a r n a  rr p e x a  p a 3 -  

m a H H i i x a  H 3 o 6 p a H c e H i a  a  p a 3 m a H H a i x a  c m o e B a .  B a  c a u o M i  

f l i m i ,  n o  P o m a H f l y  m a n i a  H a  o 6 p a m , e H a  B f lB O H H i ,  n o f l o Ó H o  

K a m a n , i e B o a  m a n i a  K ,  h o  c m a S i s e  n o c m ś f l H e f i .  E a  m a p a H a  B M i c r f c  

c a  n p a a M H  p a B H a  1 , 2 4  A 1) ,  a  6 e 3 a  H H X i  0 , 9 0  A .  C m i f l y e T i  n o .  

3 T 0 M y  O H c a f l a T a  p a 3 m a n H a i x a  H 3 o 6 p a H c e H i a  B i  3 a B a c a M O C T a  o m a  

p a 3 m a q H a i x a  n a c i n a  m a n i l i .  K O T o p a i a  m b i  B a i f l i m a e M a .

M a i  a p o B i p a m a  s t o  H B m e H ie  a  f l a n c e  H a m m a  n p o T H B a  H a -  

i n a x a  o a c a f l a H i i i ,  h t o  p a 3 H a a ; B i  M e a c f l y  H 3 o 6 p a 5 K e n i a M a  B o f l o p o f l a  

c p a B H H T e m a H O  S o m b i n e ,  n i i M a  M e a c f l y  H 3 o 6 p a a c e H i a M a  K a m a p i a .

B o rr a  T O H H b ie  p e 3 y m a T a T i i :

E c m a  H 3 o m a p o B a T a  T y  n a c i a  m a n i a  H a  y  i c p a e B a ,  K O T o p a a  c o -  

O T B & T C T B y e T a  K t K a m a n , i a , H a  p a 3 C T O H H i a  O T a  0 , 4 7  f l o  0 , 6 2  e f l a H a f l u

*) EflHHHua AHrcTpeMa paBHa 0,0000001 mm. =  0,1 p-p-.
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AHrcTpeMa o t t . u,eHTpa, t o  m h  nojiyaaeMT. pe3ynbTaTT. 1903 r ., 
t . e. aepubia <J>aKenbH£iJi npaeBbia h o j io c b i OTHOCHTeabHO $OHa.

C t . CepeflHHOK) KaJK^OH nOHOBIIBŁI, Ha pa3CTOHHiH OTT> 
0,10 £0 0,42 AsrcTpeMa o t t > u,OHTpa, n ap rana  h 3 m 4 h h ©t c h ; OHa 
iipenoTaBJiaeTij rnaBHbiH aepTM aMepHKaHCKHXrb H3oSpaJKeHiii 
1908 r . h  b t * ocoSeHHOcra rpynnnpoBKH MejiRiixrb aHHin, oSpa- 
3yiOHJ,HX'Ł TO, HTO IOJIb Ha3BajIrB COJIHPTHHM H BMXp HMH.

HanoHeiyb, o t> u,enTpoM'b jiHHiit nonyaaeMT, Tperae H3O- 
Spaatenie, o t h h h h o o  o t t > npe,n'bH,n,ymHXT>, Sonie Sni^Hoe h  

Menie cnoHCHoe; o h o  OTBinaein. BepxHeMy caoio BOH,opon,a.

<I>nr. 6. <t>nr. 7.

B e p x H iń  c n o f i  B o a o p o n a .  C p e n H if i  c n o ń  B o a o p o n a .

C hhmkh 22 ceHTB6pH 1909 r.

IlTanij, 9 t o  HOBoe H3oSpaHteHie, h t o  ocoSeHHO BaatHO, 
npe^cTaBnaeTT. Ti-ace caMHa HepHbia nHHiii, h t o  cno ii nanb- 
ipa JT3. H t o - sko KacaeTca ^>aKenbHbix'b KpaeBbixT> nonocb, t o  

Ha 3 t o m t > H3oSpaH{emH o n i  HHKor^a He SbiBaiOTH. HepHHMH, a 
Bcer.ua 6jrecraiH,HMH; o h I s pacnpocTpaHaiOTca He Tatra mnpoKO, 
itaira b t > c a y n a i nanbuia K 3. h o  oTBinaiOTT, MancHMyMaMCb 
cBiTa $aKeabHbix'b npaeBbix'b nonocb noBepxHOCTefi cnoa K.t, 
B no ra i OTjiHHHbiMT. o t t > MaKOHMyMOBT) K x h  K . r  H anSonie 
t o m h h h  h  HaSonie cBiTJibia nac ra  y  h h x t > o h  n i  i i  Ti-ace. 
( C m . conpaaceHHbiH H3oSpaaceHia K 3 n Ha, nonyneHHbia 22 cen- 
Taópa 1909 r., 21 MapTa n 11 a n p in a  1910 r . <$nr. 6—11;.

Bcer.ua


1 0 2 r . JłeMndp-b.

T ^ a j i t m e  m l i  B L i^ ,rŁ j i i u m  t o s k o  p a a j u i H Ł i L i a  n a c T H  c H H e i i  j i h -  

h I h  B o ^ ,o p o ^ ; a  H $ ,  n o ^ H M a r o m e l i c H  b t s  a T M o e ^ e p i  c o j i H n ,a  h h j k © 

JIH H 1H  H a ,  H  H O J iy iH J I H  H 3 o 6 p a 5 K e H ]‘a  C b  '[ P p H I .H I H  (J ia K O T b H b lM II 

K p a e B b iM H  n o n o c a M H ,  B n o n i r f e  a H a n o r H H H b u i  H a o S p a w e H i a M b

8 .  < tn r . 9 ,

„  . Cwfecb BepxHS.ro cjjos. Bonopona cb  He3Ha-
BepxHin cnoH Kanbma. MnTejibHoio HacTbio ero  cpenHs.ro cno5>.

C hhmkh 21 MapTa 1910 r.

<t>nr. 1 0 .  <Pnr. 1 1 .

B e p x H if i  c n o f i  K a n b u in .  C M i c b  B e P XH* r o  c " ° *  e o n o p o n a  c b  n e o H a -

H H TenbH O io n a c T b io  e r o  c p e n H H r o  cjioh.

C hhmkh 1 1  a n p k n H  1 9 1 0  r .

BepxHS.ro
cpenHs.ro


Cmpoenie cojmennou aniMOC(fjepbi. 103

KpaeBB KpacHOH aHHin Ha, u  caiflOBaTeaBHO OTBlłKarouyia h h h c - 

neMy caoio.
TaKHMB OÓpa.OOMB, MH OKOHKaTeaBHO npHIHJIH KB 3aKHIO- 

KeHiio, k to  BO^opo^B, KaKB h  KanBiijn, npe,n,CTaBnaeTB no 
KpafiHefi id ip i  Tpn pa3aHKHBixB caoa, KOTopBie m e i BnepBBie 
OT^ianaii npyrB  o t b  ^py ra .

Meac^y t I smb a oÓBacHnaB pasanaie pa3HHXB aacTefi 
OAHOH H TOH-3K6 aHHin H pa3HBIXB H306paJKeHiH OÓBIKHOBeH- 
h b im b  BsaHMOfliracTBieMB Meacfly OMnccieii h  aScopSujen b b  ra - 
3aXB, J^OIiyCTHBB, KaKB OTO BnOHHlł eCTeCTBeHHO, KTO rniOT- 
h o c tb  ra3a h  mnpHHa anHin yMeHBinaiDTca no M-hprL Bocxo3K,n,e- 
n ia  b b  aTMOc^epy. Ho Mirh BO3pa3Han, k to  aHOMaannaa ano- 
nepcia Moraa nrpaTB b b  o t o m b  aBaeHin H3BicTHyio poaB h  
BBi3BaTB, no Kpaitneił MrŁpi; OTKacTH, BBinienpHBeaeHHBiH oco- 
óeHHOCTn H3o6paa£eHifi. n o  MoeMy MH^Hiro, aHOManBHaa p,nc- 
nepcia aonacna, 6e3B coMnimia, 0T3BiBaTBca Ha o to m b  aBaeHin, 
no BecBMa caaSo, n  b b  nepBOMB H3Cjrfe,n,0BaHiH eio mojkho npe- 
HeSpeKB. CepBe3HOe o6ocHOBaHie ototo nonoJKema 3aHaao-6Bi 
3,'i/ I cb canniKOMB m ho to  MicTa. BnpoaeMB, ecan b b  aaSopaTO- 
pin Guna ycTaHOBaeHa aHOManBHaa ancnepcia aa a  aHHin Ha b o - 
aopo^a, to p,na Kannn;ieBBixB aHi;iiii ea ho yaaaocB oÓHapy- 
j k h t b . HaKoneiyB, b b  BHfly t o t o , k t o  n,©HTpB aHHin He npe- 
TepnfeaeTB aHOMaaBHofi ^.ncnepcin, BBunenpnBeaeHHBiH ynpeKB 
He m ohjotb OTHOcHTBca k b  HsoopanteniaMB BepxHaro cnoa, k o - 
Topua HacB oco6eHHO HHTepecyiOTB.

HepHBia h h t h , KOTopnia OAHHaKOBO nonyKaiOTca, KaKB c b  
KanBnjeMB, TaKB n c b  BO^opo^oMB, npe^cTaBnaiOTB xapaKTepHBiii 
oneMeHTB BepxHHXB cnoeBB. HfeKOTopnia H3B h h x b  ó buih  yace 
3aM&K6HBi ToneMB b b  nepBBixB cnoiKHBixB H3o6paaceHiaxB u h - 
Hiii jS? i i  Ha, h  o h b  ynoMHHaeTB o h i ix b  no/yB Ha3BaHieMB 
p,nHHHBiXB (pnoitynB h  npnnHCBiBaeTB h x b  npoHcxo3K^,eHie 
BepxHHMB cnoaMB. H  b b  caMOMB jyfeni, b b  ycnoBiaxB ero 
Ha6mo,a,eHiH m b t nonyaaeMB BaJKHdjHiuia h h t h , aepHaa ann ia  
K0T0pBixB BecBMa HinpoKa. Ho k b  nonHOMy H3yaeHiio HHTeii 
H HXB CBOHCTBB MOJKHO npHCTyHHTB TOKBKO BB TOMB CHyKai, 
KOrjia MBI OÓaaAaeMB OTKeTHHBBIMH H HCHBIMH H3OÓpaJKeHiaMH 
CaMHXB BepXHHXB caoeBB.

flpyroft BaatHBiH oneMeHTB o t h x b  caoeBB — oto cbI it h - 
m iaca <J>aKenBHEia KpaeBBia noaocBi, KOTopnia Haxo,n,aTca na



TOH-3K6 TOSKi, STO H Ha HOBepXHOCTH COHHIja, HO pa3HHTCff 
<J)OpMOIO.

B b  p e 3 y n b T a T Ś ,  n o c n i  p a s c M O T p i u i a  s e ' r u p e x b  c n o e B b ,  

o S p a 3 O B a H H U X b  H O B epX H O C T B K >  H  a T M O C ^ e p o iO  C O JIH U ,a, M U  n p n -  

s o j u h i  K b  3 a K J i i o ' i e H i i o ,  s t o  c a M u a  s p i c i a  s a c r a  p a c n o n o a c e H u  

H a j i / b  < J> aK cnaM H . H o  3 a  t o  H a n S o n i e  s e p H u a  s a c r a  p a c n o n o -  

j k c h u  c o b c 4 m t > H H a s e  H a  n o B e p x H O c r a ,  s i M b  B b  B e p x H 6 M b  

c n o i .  B H H 3 y — s t o  n a r a a ,  a  B B e p x y — m a r a ,  s e p H a a  n o s e p x H O C T i>  

K O T O p U X b  B b  C y M M i  I i p e B U H i a e T b  H O B e p X H O C T B  n S T e H b .  C n i -  

R O B a n O - S u  H 3 M i p a T Ł  H O B e p X H O C T b  H H T 6 H  C b  TO K )-3K 6 T O S H O C T b IO , 

S T O  I I  n O B e p X H O C T b  H S T e H b .

1 0 4  H  fleMHdpi,.

Hscni^oiiania 3,iiii;iceiiiii aTMOC(J>epi.T. CiieicTpo-penicipaTopb 
CKOpOCTCfi.

r n a B H o e  H a n i e  B H H M H H ie  n p n B n e K a i O T b  s e p n u a  h h t h , 3 H a -  

s e H i e  K O T o p u x b ,  K a K b  6 u n o  C K a 3 a H O  B u n i e ,  b o  b c h k o m h  c n y -  

s a i  h c  M e H b i n e ,  t Ł m i  3 H a s e H i e  n a T e H b .  K a ic o B O -H c e  H a s a n o  h  

K a K O B a  n p n p o ^ a  3 t h x t ,  ^ i h i i h h i t  s e p H U X b  n n H i i ?  T o s h u h  

O T B i T i .  H a  3 T O T b  B o n p o c b  B e c b M a  T p y n e H s . ;  n o c i a T O S H O  n p n -  

h o m h h t b , s t o  M u  H e  3 H a e M b  e n j e  h o s t h  H H s e r o  H O n O S C H T e n b -  

H a r o  O T H O C H T e n b H O  n a T e H b ,  K O T o p u a  H 3 y s a n n c b  y a c e  3 0 0  n i i ’b .  

M e a c p y  T i M b  h h t h  n e r s e  n o ,n ;^ ,a iO T c a  H 3 c n i ^ O B a H i i o .  n o B e p x -  

n o c T b ,  H e c y m a a  n a r a o ,  3 a K n i o s e H a  M e a c ^ y  y c K o n b 3 a i o i n ; e f t  o t s . 

H a C b  B H y T p e H H O C T b IO  c o n H u ,a  h  h h j k h h m h  C n o a C H U M H  c s o h m h  

a T M O c $ e p u ;  h o  B e p x H i i i  c n o i ,  c b  K O T o p u M b  c B H 3 a H U  h h t h , 

S o n i e  c B o S o f t e H b  h  o r a p u T b  h  M o a c e T b  o S n a n a r a  S o n i e  n p o -  

C T U M b  C T p o e H i e M b  h  S o n i e  n p o c T H M H  jp B H a c e H ia M H .

H  B b  c a M O M b  , n , i n i ,  m u  n o n y s n n H  B b  n o c n i f l H e e  B p e u a  

B b  M e ^ o H C K O H  o S c e p B a T o p r a ,  S n a r o ^ a p a  n p H M i H e H i i o  B n e p B u e  

H a M H  n o c T p o e H H a r o  c n e K T p o - p e r n c T p a T o p a  c i c o p o -  
c  t  e  i ,  n i c K o n b K O  3 a M i s a T e n b H u x b  p e 3 y a b T a T O B b  o r a o c H T e n b H O  

H H T e i .  n p a S o p b ,  K O T o p u M b  a  n o n b 3 y i o c b  c b  1 8 9 2  r . ,  S u n b  

3 H a s H T e n b H o  y c o B e p m e H C T B O B a H b  B b  1 9  )7  r .  O H b  o r a p u B a e T b ,  

K a K b  y i c a 3 U B a e T b  e r o  H a 3 B a H i e ,  p a ^ i a n b H u a  n B H H c e m a  c o n -  

H e s H u x b  n a p o B b ,  c o n o c T a B n a a  H a  c o n n e s H O M b  ^ n c i c i  M a n u e  

c n e K T p u  n o c n i f l O B a T e n b H u x b ,  o ,n ;B H a ic o B O  O T C T o a m ,H X b  p p y r b  

O T b  n p y r a  p a 3 p i 3 0 B b ,  n p n  h o m o i u ,h  B T o p o i  n r a p o i c o H  m e n n  n  

a B T O M a r a s e c K H X b  n p e p u B H U X b  R B n a c e H i n .  B t o t h  p e r H C T p a s o p b
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cocTaBaaeTt Heo6xop,HMoe a  B t Btrcrnea cTeneHH riojr©3Hoe ,n;o- 
nonneirie k -l  cneKTporeniorpa^y. O u t oÓHapyajBBaeTt, Kpobii 
paji;ianbHbrxt cKopocTea, o5ur,ia <J>opMbi napoBt, p©Taan BceS 
jnmiH a  B t o c o 6© h h o c t h  luapaHy B3OjrapoBaHHoa naHia, k o -  

Topaa c h b b h o  MljHaeTca OTt OflHoro briscTa cniTajia K t spy - 
roMy. O h t > OTKpatBaeTt Karet p a s t  T i o o o 5 © h h o c t h , K t k o t o - 

puM b cneKTporeniorpa^t HenprrMiHHMt; B i^a  nocn ian ifi h © 

MoaceTt nocpeflCTBOMt m ena i i o c t o h h h o h  nrapaHar t o h h o  B3O- 
napoBaTB aimiio, iuiipm-ia KOTopofi nepebiiHHa. O jraM b c j io -  

BOMb BTOTt peracTpaTopt sanacarnaeTt Bci aneMeHTar, ycKona- 
3aK>m,ia OTt caeKTporeniorpa^a, a  no3BOjraeTt TaEHMb o6pa- 
30Mb iipaiiHJihHO TOJiKOBaTB pecyn aTaTar nocnifliiaro.

H a 0HBMKaxb, nonyaeHHarxt npa h o m o i h ,h  nnHia K ,  nep- 
b o © S irnoe  HaGmo^eHi© cpa3y HaMt noKa3btBaeTt, h t o  pa^iana- 
h h h  ^BaateHia ropa3^o 3HaaaT©naHie Ha ca.\ioii h b t h , a iM t 
Bb cocin,HHXt c t  Hero aoaK axt; HHoraa flance u c i  naHia K 3 

h h t h  HaKaoHeHbi Bb oflHOMb a  TOMt-SK© HanpaBneHia, HTO yita- 
3atBaeTt Ha Baxpa o t  ropasoHTanaHoro ocaro; nocniflH ia m o -  

at©Tt Garna apoTBBynocTaBneHt Baxpio o t  BepTHKanbHoro ocaro, 
AoaycKaeMOMy B t conHPHHarxt naTHaxt. Ho 3a OTBMt BO3- 
Syac^eHieMt cn iflyeT t, K ant a  flnn n a raa , cpaBHHTenaHata 
noKoa. Eona m ł i TmanenaHO H3MipaMt nepeMiajeHia a  pa- 
fliananyio CKopooTb K s Torfla, Korfla napar HaxoflHTca B t u,eHTpi 
coaHH,a, t o  HaafleMt, h t o  a a p t  HOflatMaeTca a  nacTO co c k o -  

pocTbK), npeB0cxoflaiu;eH BKBaTopianaHyro CKopooTb BpameHia 
(npa6na3HTejibHO 2 KanoMSTpa B t oeKyHfly). HBaeHie s t o  Garno 
npoBipeHO Ha HicKonaKaxt HHTaxt. E caa  OTBneHaca OTt na- 
T©Ht a  HHTea, t o  BepTHKanaHara CKopocTH B t BepxHeMt cno i 
Becbwa 3HaaaTeabHbi a  aacTO Toro-ac© nopaflKa, aTO OKBaTO- 
piaabHaa CKopooTb Bpaaj,©Hia. FpOMaflHaa CKopooTb BeprnBaab- 
Haro flBHweHia CTaneot HaMt 6onie h o h b t h o h , ecaa m b i npa- 
Mewt B t cooSpaaceHie, b t o  Boa biacca ra3a, o6pa3yraxn,aro 
aTM0c<j>epy, h o k o h t c h  aa  MorymecTBeHHOMt o n a r i  TeaaoTbi.

AHaaoraaHbia H3MipeHia Garna TmaTenairo npoa3BefleHar 
B t ijeHTpi coaHU,a H aflt <J>aK©naMa a  <J>noKynaMa, h o  o t  oGpaT- 
HbiMt p©3yabTaTOMt. napar oGnaflaiOTt B t H ax t Hacxop,aHj,aMt 
.UBaaceHieMt, a aearauj,ia BOKpyrt H a x t cpaBHHTenaHO aepHbia 
aaCTH HOflatMaiOTca BBepxt. B t  o6in,eMt B t cBiTanj,Hxca t o h -  

n a x t  H3o5paajeHia K 3 B©pxHaro cnoa napar onycKaroTca; o h h



106 r .  JleMndpi.

no^uMHioTCfl Bi. MicTaxB, r u i  H3o6paacGHie cpaBHHTenBHO t ©m - 

HO0, HTO MO3KHO CHHTaTB BIIOJIH'Ł eCTeCTBOHHMMB, TaKB KaKB 
onycKaiom,iHca napB cacHMaoTca a  HarpiBaeTca, a Bocxo^,aiu,iii 
napB pacnrapaeTca h  oxaaiK^;a0TCH.

9 t o  c b o h c t b o , ycTaHOBnemioe yace Ha S o h b h i o m b  k o j i h -  

HeCTBił CHHMKOBB, BCCBMa BaJKHO, TaKB KaKB OHO OSnacnaeTB 
ocoóeHHOCTH crpoem a aTMOC(J>epHBix'B c j i o s b b  cojnma, KOTopsie, 
noBHflHMoay, pasnineHŁi Ha B3amH0 npnaeraioinia k o h b g k - 

HiOHHEia Tenenia nop,o6HO TOMy, KaKB o t o  nwfeeTB m I jc t o  b b  

HainHXB JiaóopaTopiaxB, b b  cnynai paiiHOMispno HarprhBacMi.ixB 
CHH3y SKHftKOCTeir.

Cr/hTain,iaca <{)noKy;ii.i o6pa3yK>TB nacTO Ha Go j i b i h o m b  

npocTpaHCTBrh BecBMa o t h g t j i h b o  npnjieraiomie BepmHHaMH m h o - 

royroHBHHKH, KOTopEie noxo>KH Ha MHoroyronBHHKH, o6pa3yio- 
IH,ie BHXp6BBie KlrfłTKH JKHRKOCTefi H TaKB XOpOIHO H3yHeHHBI0 
b o  •JpaHpin BecHapoMB *). B b  BHfly Toro, h t o  napni onycKa- 
iOTca Ha CBiłTHin,HXca <j'wiOKyaaxB h  no^,BiMaiOTca b b  npoMe- 
5KyTKaxB Meac^y h h m k . icaac^EiH o o .i h c h h m h  MHOroyroaBHHKB 
o6pa3yeTB BHxpeByio KjrfjTKy. B/ro-ate nacaeTca ,n,pyrHXB <{).io- 
KyjiB Toro-3K0 coaHiia, t o  o n i  npe^cTaBaaiOTB o h  m c h -Isc 

OTH0THHBBI© MHOrOyrOHBHHKH, HJIH H6HOHHBI0 MHOrOyrOJIBHHKH, 
HJIH, HTO ÓBIBaeTB pi®©, COBcllMB HOHpaBHJIBHBIH (jlOpMBI.

C b  flpyrofi CTOpOHBI, HHTH H pa3BŚTBH0Hia O0pa3yiOTB 
BdbpoHTHO rpam iny  6 ó j i b h i h x b  k j i& t o h h b i k b  BHxpefi, pacnono- 
5KeHHŁIXB BB B0pXH0MB CJtof. HaRB npep,BHHym,HMH, H BB 
peHTpli KOTOpBIXB HaxO,HHTCH HHTHa. Tai<O0 paCHOJIOJKOHi© CO- 
OTB’IiTCTByeTB JtBHJKGHlHMB 0TOl’O CJIOH b 6 h H 3H  nHTeHB, H3yHeH- 
HBIMB aHrnificKHMB aCTpOHOMOMB BBGpiHe^OMB. C b  OTOH TOHKH 
splsHia H6Tpy/i,H0 o S b h c h h t b , noneMy n a raa  BBiCTynaiOTB, k h k b  

TOHKH, a HHTH, KaKB JIHHin, HHOrfla BGCBMa ftJIHHHBIH. EjiarO- 
jiapa 3TBMB H3Cjrfe,n,OBaHiaMB, BonpocB HaHHHaeTB yace b b i - 

acHaTBoa, —h  6yp,0TB, noBH,i,HMOMy, Bnojmii b b i h c h g h b  Ha o c h o - 

BaHin CHCT©MaTHH0CKHXB H H0Hp©pB[BHBIXB HawŁpGHlH pafliaJIB-

*) 3 to C T p o e H ie , c o C T o a m e e  H3T. cw cT eM b i n p w i e r a i o w r a i .  M H O royrojib H H -  

k o b i, B b iC T y n a e r b  n a cT O  B e c b M a  othctjihbo H a BceM -b c o n H ir fe . C hhmokt. K i  

1 8  c e H T a ó p a  1 9 0 8  r . ,  bt. (Owhomt. n o n y m a p i n ,  6jih3ko k i. u e H T p y , n p e s c T a B a a e T t  

HtCKOJIbKO TaKHXT> M HOfOyrOJIbHHKOBl., CO enH HeH HbIXl. CBOHMH CTOpOHaMH h B e p -  

uiHHaMH; ho A n n  T o r o .  H T o6b i hxt. hcho B H a^ T b , T p e ć y e T c a  ć o n b L u e e  H Ć O J lte  

OTHeTJiH Boe H 3 o 6 p a w e H ie .
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h m x b  cKopocTeft, pacnpoorpaHeHHMXB Ha Beob coaHeaHUH 
Ph c k b . K b  ooffiajiŚHiio 9t h  H3.\i'hpeHia oaeHB npopoaacHTejiBHBt 
H KpOHOTJIHBN.

OlKpHTie HOJiapHHXl, HłlTeft.

, S  3aKOHay CBoii pOKnapB oniicameMB opnoro HOBaro 
CBOHCTBa HHTefi, HepaBHO OTKpuTaro et , Mepoiils. Hania oScep- 
BaTopia oóaapaeTB yace CHHMKaMH BepxHaro caoa Sonniue, aiM B 
3a 20 h o h h m x b  oóopoTOBB cB iraaa, h to  paeTB bo3mohchoctb 
npHCTynHTŁ k b  irayaeHiio pacnpepśaeH ia i ih t o h . Oirfc h o h b h h - 
K>Tca Ha BcfeB mHpoTaxB, ho  na  noaiocaxB o hH b b  o6ra,eMB 
pacnoaoaceHM no k p h b o h  Gojrfee h jih  Menie Kpyroo6pa3HoH, 
OKpyacaioineH noaiocB n aacTO He coBnapaioni,efi c b  napanenwo. 
9Ta nonapHaa KpHBaa HHTeii BMCTynaeTB HHorpa OTaeTJiHBo Ha 
o6o h x b  noraocaxB; ho  b b  oSipeMB oHa ÓMBaeTB OTaeTjiHBoii 
to bb ko  Ha o p h o m b  nonioci h  nepeMiiąaeTca ott> opuoro no- 
aroca k b  ppyroMy. KpHBaa 9Ta BticTynnaa ocoSohho  acno h  
o thc thh bo  na iohchom b noaioci b b  a n p ia a  1910 r .  (c m . o6a 
H3o6paaceHia 11 a n p ia a  1910 r . h  <J>h i \  12 - io , npeporaBnaiomyio 
h h t h  3a aeTHpe pa3anaHMXB ,h h h ).

9 t h  noaapHŁia h h t h  conpoBoacpaiOTca npoTySepaHpaMH h  
coraacoBaHM co b t o p h h h m m h  MaKcnsiyMaMa npoTySepaHpoBB, 
KOTopBie 6m j ih  yace saMiaeHH Ha noaiocaxB. O n i MoryTB Toace 
HaXOpHTBCa BB H3BiCTH0MB OTHOHieHiH CB OCOSOIO <J>OpMOK> 
COHHeHHOH KOpOHM BB MOMefffb MHHHMyMa H OB HaKHOHenieMB 
OCH KOpOHM no OTHOHieHilO KB OÓMKHOBeHHOH OCH BpameHJH, 
HaóaiopaeMMMB po bo hbho  aacrro.

HHOrpa nonapHaa KpHBaa conpoBoacpaeTca co CTopoHM 
aKBaTopa JiHHieii napanenBHMXB HHTeii, coepHHeHHOK) o b  Kpn- 
BOK> HaKHOHHMMH HHTHMH, HJIII pa3BiTBHeHiaMH. TaKHMB o6pa- 
3o m b  m m  h m I jc m b  sp ień  pacnonoaceHie ananornaHoe pacnono- 
ajeHie ho ho cb  naaHeTBi lOnHTepa.

HaK0Hen,B, nonapHaa 3OHa HHTei, r p i  napBi, KaKB 6niao 
yKa3aHO BHine, oónapaiOTB Bocxopam,HMB pBHacenieMB, mohcctb 
npn6aHacaTBca k b  3OHi naTCHB h  <J>aKenoBB, 6h h 3KoH k b  9KBa- 
Topy, h  r p i  napsi, HanpoTHBB, HaxopaTca b b  HHCxopaipeMB 
pBHHcefliH. TaKHMB o6pa3OMB m m  poaacHM npepnoaojKHTB b b  
BepxH6MB cno i cymeeTBOBanie cnuBTiaro KpyroBoro TeaeHia no 
MepnpiaHy, cunbHaro KOHBeKpioHHaro TOKa, aH anornanaro TOMy,
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BOTopufi cymeoTByeTt Ha seMJii; Ha o6o h x ,ł  nonymapiHxi> 
MeHC^y 35° HIHpOThl H HOJIIOCOMT..

HeftOCTaTOKT. BpCMeHH H6 HO3BOJIHeTT> HaMT>, KT> COHCani- 
Hiio, pa3BHTt Bci cni^cTBia 3 t i i x t > nepBBiKt HaSjHOneHin. Ho 
H3H0HC6HHBIXrb (j[)aKTOBT» ^OCTaTOHHO, TTOÓLI yÓiflHThCH, HTO

20 wasi 1909 r. 15 i»HH 1909 r.

27 hoh6p« 1909 r. 11 anptjia 1910 r.
<J>nr. 12.

k b o ó p a iK e H iH  B e p x H H r o  cjioh coJiHeMHOH aTM O CcJiepu, n o K a 3 b ,B a io m ia  x a p a K T e p H b ia  

H ep H b ia  HHTH H B b  OCOÓeHHOCTH nOJIHpHblH HHTH. HCTOHHHKOMb flJIH 3T H X b H 3 O 6 p a -  

W eH ift, BO C npO H 3BefleH H bIX b COBM-feCTHO C b  n ’A 3 a M Ó y )K a , nOCJiyWHJlH MOHOXpOMa- 

T H n e c K ie  chhmkh c o j iH u a , n o n y H e H H u e  n p n  n o M o m n  p e H T p a n b H o ń  B a e r a  J iw ł i f i  

H a  B o n o p o n a  w i n  K K a n b u ia .  H a  hhxt> y K a 3 a H b i TOJibKO a ep H b is i H u r a  6 e 3 b  

p a a B tT J ie H ii i .  C B t r a iu i s i c H  o ó a a c r a  H a ń b  4>aKenaM H  Ha HHXb He B o c n p o H 3 B e a e H b i.
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TOcniAOBaHia BepxHeii aacTH coaHeaHOH aTMOc^epu npeflCTa- 
b j i h i o t h  SontraoB HHTepecb h  BnojiH'I> 3aoay5KiiBaiOTrB t o t o , 

h t o Bb i  h x i > npoAOJiJKaTB.
CoiiHeanaa aTMOC^epa npeACTaBaaeTH eAHBCTBeiinyro h b h  

Bcix,B aTMOccpepn, KOTopyio m h  m o j k o m h  HaSaiOAaTb, K ast Bri> 
ptnoMŁ ea cocTaBi, t b k h  h  b ł  HepeAOBaHin ea nocatAOBa- 
TenbHŁtx’Ł caoeBT.. Haimi perHCTpHpyioni,ie npHÓopbi Bocnpo- 
h s b o a h t h  b t > H-fecKOJitKO MHHyTi> ea oSmin b h a i > h  ea raaBHbta 
ABHJKeHia; c ł  b t o h  t o h k h  s p iu ia  OHa h b m h  ayaiue HSBicTHa, 
h & m ł  3eMHaa aTMoe<j>epa, KOTopyio Aa» e  npn noMom,H Teae- 
rpa$a  m h  HaSaiOAaeMŁ t o j i b k o  b t . ea h h 3Kh h x ,b  aacTax,B h  Ha 
OrpaHHHeHHOMI. HpOCTpaHCTBt.

OfeTb KOHBeKU,ioHHHXrb TeTOHift H HHTepeCHBIH HHTH, OT- 
KpBITBia BŁ BepXHHXrB CJIOaX'b COHHeHHOH aTMOC$epBI, MOryTH, 
nosKajiyH, SidTb oÓHapyJKeHhi h  Ha seMjrfe, h  TaKHMH oSpasoMt 
HBcaiiAOBaHie coJiHLi,a m o 5K6t t > HaMi> oóaerHHTb H3yaeHie HameS 
COÓOTBeHHOH aTMOc^epbi.



IIpeno/wnaHie (|>h3iikh bt, <|>paHu,y3CKiiXT, cpe^He 
yneóHuxT. 3aBe^eHiaxT, Ha MesK^yHapo^Hoft błi

CTBBKt 1910 r., bt, Bpioccejit.

p .  , Ę e j i b B a j i e 3 a .

M nrŁ npHXOftnnocb yace OTM&naTb Ha OTpaHHn,axT> „(Dnan- 
necKaro O 6o3piH ia“ BaacHOCTb pe^opMbi, npoH3Be,n,eHHOH bt> 
1902 r .  bt. nocraHOBKi cpe^H aro npeno,n,aBaHia aiccnepHMeH- 
TanbHbix'b nayKb. B t, to BpeMa naicT. no npeam en ohotowŁ 
npeno^aBaTejib oóbiKHOBeHHO toubko pa3CKa3btBaab obohmt, cny- 
uiaTejiHMb o6b onbiTax'b no ,n,aHHOMy Bonpocy n  H3aaraaT> ero  
coBpeMeHHoe cocToame, Tenepn oht, ftonatems caMT. npon3BO- 
jpiTb (J)H3H'ieeK)e onniTbi, jłElHCHHiomie H3ynaeMoe annenie n p n  
coyaacTin cnyinaTeaen, KOTopbie 3aTiMT. npoH3BO^,aTb no bbi- 
paSoTaHHon ynnTenew b nporpaMMis pajyb KanecTB6HHbixb n  ko- 
jinnecTBeHHbix'b nsM ipeH in ct> npocThiMH npnSopaMH bt, Ha3Ha- 
neHHbie p,aa 3toh lyban 2 naca bt. He/rhaio bt, TeneHie 
TpexT> .tAtt,.

IIpeBocxoflHbre pe3ynbTaTbi, ftOCTnrayTbie 3toh pe^opM oS, 
yace SaecTame oGHapyainjincb. H a BproccejibCKoii BBiCTaBicŁ b'ł 
1910 r .  ónina coSpaHa noaaeKn,ia npnSopoBb, no Sojinmen nacTH 
opnrHHaabHbix'b, H3r0T0BjieHHhrxT> bt, JiaSopaTopiaxT> (ftpannys- 
ckhxt> cpe^,He-yne6HbixT, 3aBe^,6Hjn. H pnSopbi BbiiionHeHbi Ha- 
CTOHbKO TW,aTeabiio n  oaMH no c e 6 i  TiacToabEO HHTepecHbi, tto 
aacayatHBaiOTb Sanacanm aro pa3CM0Tpiłnia. 0ópa30BaTb no^oS- 
Hyio BbicTaBKy ,n,ecaTb n ś r a  TOMy Ha3a,n,T> 6bino-6bt Se3ycaoBHO 
H6B03M0HCH0.

H toSh  BEi3BaTb copeBHOBaHie, oST>e,n,HHHTb ycroria n  b h - 
SpaTb noAXop;ani,ie npnSopni, mhhhctpt. Hapo^,Haro npocBim.e- 
Hia em,e bt> OKTaSpi 1909 ro,n,a nopymuiT, H laccanbn , bt> to 
BpeMa HHcneKTopy HapnaccKOn Ana^eM in, a H03HW TaaBHOMy



HHcneKTopy cpe^aaro  o6pa3OBaaia, coSpaTt c B in ia ia  060 
b c c m b , e t o  Morao-Sti Oe i t b  BBicTaBaeKO, a  BBiópaTB HaaSoaie 
no3,xop,ain,ie ape^MeTBr. B b  TO-ace BpeMa 6ropo Coi03a <j>E3E- 
k o b b , o&Benaaaroaiaro b b  ceGi. cubinie 400 apeao^,aBaTeaefi 
cpe^,aaxB yae6HBixB 3aBe^,eaia, o6paTaaocB c b  BO33BaaieMB k b  

c b o b m b  coaaeHaMB, apoca b c 4 x b  apaaaTB aocaaBHoe yaacTie. 
Bo33BaHie EMiao ycnixB , a  IIIaocaaBa aoayaaaB  MHoro apep;- 
aoaceaiii na a 3aaoaaeaia uaoiaana, OTBCfleHHofi esiy b o ; i b  b b i - 

CTaBKy apaóopoBB.
K b  a a c x i  1910 rop,a Bci O3aaaeHHBie apaGopsi Ge k i e  co- 

OpaaEi b b  Ile^aroraaecKOMB Mysei b b  IlapasccKOMB Go rosi. 
<j>B3aKOBB, opraaa3OBaBaieMB oaepe^,Hyro BBiCTaBKy e x b  ao cay- 
aaro aacxaaBaaro oómaro coGpaaia, a 3aTiwB o h b  Gbiaa OTapa- 
Baeabi b b  EprocceaB. Ko BpeMeaa o<J><j>aa,iaaBHaro OTKpBiTia b b i -  

CTaBKB yCTpOOBBBia C01030MB $H3BKOBB OTftlllB GblEB EOETE 
t o t o b b . 3a  BpeMa BEicTaBKa IIIaccaaBB cn iaaaB  b I c k o b b k o  c o - 

oGaieaia ao aoBOfly BBicTaBaeaHBixB apaóopoBB. IlHTepecB k b  

apaSopaMB co CTopoaEi KOMaeTeHTHBiXB aochTBTeaefi Gb i s b  

oaeHB SHaaBTeBBHBiB, a  Meacnyaaponaoe snopa y n ia a a o  b m b  

BBicaiyro aa rp a^ y .
IIepexoHcy k b  KpaTKOMy o63opy 3'roii BEicTaBKE. BaTaTeaa, 

aOMaaa^ie ape^Kt^ya^ia m o b  CTaTBa b b  „‘OasaaecKOMB O6o3pi- 
H ia“ o aocTaaoBKi apeaonaBaaia $ b 3 b k b  b o  $paHu;y3CKEXB 
cppjxaaxB yae6aLixB 3aBep,eHiaxB, BCTpiTSTB sjyŁcb aŚKOTopBie 
apaGopai, oaacaaaBte m b o i o  paaBaie.

1. MexanHKa. TasKecTŁ.

J^ a a a M O M e T p B  co  C T a a B a o a  a a  a c t b  h k o 2 .  ( J I e -  

a ea  b b  J la a a i) .
IIosBEffiHaa CTpiana cMimaeTca B^oaB caaGateaaaro Rił- 

aeaiaMH 3epKaaa, TaKB e t o  CMiajeHie t o e k o  ESMŚpaeTca a p a  
noMOiąH aBTOKoaaaMaa,ia.

K p y T O B H o e  K o a e c o . (Jlanefi JKaacoaa, b b  napaśc i).
S a M e ^ a e H H o e  a a ^ e a i e  T i n a  b b  B O 3 « y x i .  (Jla- 

u,ea KoHflopca, b b  n ap aśc i).
OaacaaaKiii MHoii ysce *) apaóopB E3roTOBaaeTca E3B 

t o b k o b  a  npoaaoa SyMara, a a a  eiu,e ayam e — B3B aaro-
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1 1 2 f  . ^eMeajie3i.

M H H ie B O H  S y M a m ,  c o e ^ n H a r o m e n  b b  c e 6 i  3t h  C B O iiC T B a . 3 a a a  

u i c B  h  H p e f t l w i h H y i o  C K o p o o T b  n a ^ e n i a ,  o n p e f l i a a e M B  k 03<Jx£ h -  

H ie H T B  K  < J> o p M y a B i; c o n p o T H B a e m e  =  K S  V i .

U p a ó o p a .  J l e ó y p a  f f j i a  H 3 y a e H i a  c B o S o ^ H a r o  

n a f l e n i a .  ( J l n i j e H  b b  M a p c e n a ) .

n a / i , a i o u j , H M B  t Łh o m b  c a y a c n T B  K a M e p T O H B  ’ ) ,  n p o H 3 B O -  

^ a m , i H  1 0 0  K o n e G a m n  b b  c e i c y a ^ y .  E r o  K o a e S a T e a t H o e  a b h - 
a c e n i e  H a a n H a e T c a  b b  m o m c h t b  n a w i a n a  n a ^ a i i i a ,  K o r . u a  n p n  

n o M O in ,H  p h i a a r a  L  n o ; i ,U E M f LM rt  n y r o B K y  B .  n p H K p i n a e H H o e  k ł  
K a M e p T O H y  o r a p i e  s a i i H C E i i i a e T T .  r p a t p m c y  ^ . B n a c e H i a  H a  3 a K o n -  

h c h h o m b  c T e K n i ;  m  H e a  n o a y a a e M B  3 a K O H B  n a j e s i a .

y  c  o  b  e p  u i e  h  c t  b  o  b a  h h  u  h  a n n a p a T B  r e H e p a a a  

M  o  p  e  h  a .  b b  M o h t j i i o c o h I s) .

T i n o  b b  K O H u ,i  n a n e n i a  n o i i a a a e T B  H a  M O iu ,H y io  

p , p H a e o K y i o  n p y ż K H H y ,  K O T o p a a  H a K o n a a e T B  3 H e p r i i o  n a f f a i o -  

i u , a r o  a i a a ,  a  3 a r i M B  n o f l G p a c b i B a e T B  e r o  B B e p x B .  K p u B H i a ,  x a -  

p a K T e p r o y i o m i a  p a 3 a H a u £ i a  A B H a c e n i a  ( n a p a ó o a a ,  c H H y c o H ^ a ) ,  

3 a n H C B iB a iO T c a  H a  r p r a r t H a p i ,  h p h b o ,h,h m o m b  b b  p a B H O M i p H o e  

B p a m e H i e  s a e K T p o M O T o p o M B .

M a m o a  A T B y j j a  o t  s a e K T p H a e c K H M H  n p n -  

c n o c o ó a e H i a M H .  ( J l a n e f i  b b  K a e p M O H i ) .

B a a e p H e H H Ł i i i  H H n H H j i p B  c b  r o p H 3 O H T a a Ł H O H  ocłio  y K p i n -  

j M H t  H a  och S a o K a ;  a e p e 3 B  n o c a i ^ H i a  n e p e K H H y r a  B e p e p K a ,  

k b  K O T o p o i i  n p H B H 3 a H B  . a B n a c y m i i i  r p y 3 B .  H a  H . n a H H ^ p i  3 a n n -  

C H B a iO T c a  K O J i e ó a u i a  c r a a t H o n  n a a c T H H K H ,  C H a S a c e H H O H  o c r p i e M B .  

n a a c T H H K a  c n e p B a  n p H T a r H B a e T c a  s a e K T p o M a r H H T O M B ;  b b  m o - 
m 6h t b  H a a a a a  / jB H a c e H ia  t o k b  a e p e 3 B  s n e K T p o M a r H H T B  n p e p u -  

B a e T c a ,  h  n n a c T H H K a  H a H H H a e T B  K o a e S a T B c a .

3 a B H C H M O C T B  n e p i o a  K o a e ó a H i a  M a a T H U K a  

o t b  B e n n a i r H E i  g .  ( J l n u e f i  K o H ^ o p c a ,  b b  n a p u ś c i ) .

H p B G o p B  y a c e  O b i a B  o n n c a H B .  M a a T H H K B  o 6 p a 3 O B a H B  n o ^ -  

B i m e H H L I M B  H a  H H T H  C T a n B H Ł IM B  m a p O M B  H p a B H H B H O H  <J>OpM £I, 

K O T O p H H  K a T H T C a  HO  C T eK H H H H O H  H O B e p X H O C T H . M a a T H H K B  n O R -  

B i l H H B a e T C a  B ^ O a B  H a K a O H H O H  H H O CK O C TH  C B  i r a ł r f iH H e M H M B  HO 

a c e a a m i o  H a K a o H O M B .  C n H y c B  y r a a  H a K a o H a  y K a 3 B i B a e T c a  n p n -  

Ó O p O M B .

O S p a T H M H H  M a a T H H K B  m n ą  ^ e ^ i ^ o p a c a .  (J Ih - 
n ;e H  b b  M a p c e a n ) .

*) C m. „<J>n3HHecKoe OSoapiHie". T. 10, 1909, CTp. 37.

Kor.ua


i ) .

,3, p  y  r  o a  o S p a T H M b ia  m  a a t  h  a  k  a., (Koaaeaca. Ba. 
IH aaoH i Ha MapHi).

p;nHHHBia o^HHaKOBŁia OTanbHBifc Hrabi cKpinaeHU 
Ha KOHn,axa jipyra. ca. jipyroMa. ^,By.\ia OflHHaiiOBHMii 3aaca- 
MaMH. l ip a  9T0Ma> H.eHTp-b THHC6CTH HpaSopa flOJIHceHa. HaXO- 
jjHTbca Ha HeoflHHaKOBOMa. pa3CToaHia ora. o6oaxa> 3aHCHMOBa>. 
npaGopij MOHCHO 3aCTaBHTŁ KOJieSaTbCH Ha HOHCi a  jęoS h t ł c h  

oSpaTHMOCTH, CMimaa 3ancaMbi.
H  3 y h e h i e  K o a e S a a e n b H a r o  j b h s t e n s .  (J la ą e i 

b t > Bop^o).
Koaeco Benocaae^a OHaoJKae/rca ^Byua paBHHMH rpy3aMH 

h 3 b 130t h o h  MacoHT, KOTopBie yKpinaaiOTca Ha cnan,axa>. OSi 
Maccbi Haxo,n,HTCH Ha op,aHaKOBOMa. pa3CTOHHia oaa. ąeHTpa. 
l ip a  STOMa. m o j k h o  h h S o  CMiin,aTb axa> B^,oab cnaD,a>, H3MiHaa 
o6m;ee pa3CTOHHie o t b  u,eHTpa, aaSo noMiin,aTb HXt Ha pasaan- 
Hbixa> cnaa,axa>; KaJKflbia pa3a> H3MipaeTca aepio/yb KoneSama.

H 3 y  a  e H ie  K o a e S a T e a t H a r o  ^ b  a  st e h  i  s , o 6 y- 
o a o B a e H H a r o  ^ e |o p M a n i e 2  o a a p a a b H o f i  n p y jic a -  
h h . (Koaaenca. PoaeHa, Ba. napa®

IlepeM irąaa rpy3a. ji3B'Lc t- 
HOH MaCCbl, H3MiHaeMa. MOMeHTT. 
aneppiu a ia a , npaBOflHMaro Ba.
SBHaceHie cnapaabHoa npyHca- 
HOH. OTCIO^a MOHCHO BbPIHCHHTb 
TaKHce a  m o m c h t c b  Kpynenia 
npyJKHHH.

E a < J > a n a p H b iH  h o j i ,- 

B ic a .  p ,a a  H 3 M ip e H ia  m o - 

MBHTa a  h  e p h , i a . (JIan;eH 
o b . JIjoflOBHKa, Ba. Ilapanci).

I l a a c T H H K a  ca. a ia -  
paM H  f lj ia  .n, e m  o h  c t  p a a  i a  
a p a H H ,H n a  h c h b o h  o h i h .

(Jlaaea Ba. IIIaMSepa).
Ha ropa3OHTaabHbifi pu - 

aara. (<J>ar. 1), noaAepHCBBaeMbiH 
m o u i ;h o h  apyjKHHoa, aoaoHCPHbi .
;i,Ba mapHKa Ba. yray6aeHia,
OTCToamia oaa> oca Bpanjema na

Tlpenodaumie (fnouKu ei> $paHUiy3CKuan> cpedne-yneówiizł saeedeu. 113
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1 1 4 P . ^ e jiM a jie sb .

j i p y r B  k b  s p y r y  E a K B  o a h h i , k b  j j B y M B . H a f f B  p B i n a r o M B  

p a c n o j i o a c e i i a  r o p H S O H T a n B H a a  / i ,o c E a  c b  a B y n a  n B ip n a M ir ,  c o -  

O T B iłT C T B y io m H M H  y r a y o n e n i a M B .  H a s K H M a e M B  p a m a r B  h  n y -  

C K aeM i>  e r o .  IT o f lH a B H iH C B , oht , n o a S p a c B i B a e T B  n i a p n K i i  B e p T i i -  

E aJIB H O  B B e p X B  B.HOHB O T H eH K H , C H a S jK eH H O fi ^ i n e H i a M H .  O ^ H H B  

H 3 B  n ia p H K O B ii  n o ; i,H H M a e T C H  H a  2 0  c m ., a  n p y r o i i  n a  p a 3 C T o a -  

H i e  b b  4  p a 3 a  ó o j i B H i e e .

2 .  T p  a  «|> u  *i e  c  k  i  a  3  a  i i  ir  c  i i .

X p  o h  o  $  o  t  o  r  p  a  $  i  a  C B o S o f l u a r o  n a f l e E i a .  ( T y -  

a y 3 C K in  O T u e f i ) .

f lH C K B , C H aÓ H C eH H Blił H O T B ipB M H  paB H O O T C T O aiH ,H M II HI.6JIHMH, 

p a B H O M ip H O  B p a i n ,a e T c a  n e p e f l B  oSb c k t u b o m b  < J )O T o r p a $ H H e -  

c K a r o  a n n a p a i a .  C H H M a e T c a  r o p H 3 O H T a n B n a a  h h t b  K a O T U B H o fi  

n a M n B i ,  n p H K p i n n e H H a a  e b  n a ,n ,a io iH ;e M y  T i n y .

C n e T H H K B  B p e M e H H  c b  n  e  p  e  m  i  h  h  b i m  b  n  e  p  i  o -  

ji, o m b  p, h h  r p a < J > H H e c K H X B  3 a n H c e i  (J Ih h ,6h b b B o p a o ) .

r o p H 3 O H T a j iB H a a  M i a H a a  n p o B o a o K a ,  3 a r H y T a a  H a  K p a i o  

n o ,n ,B  n p a M B iM B  y r n o M B ,  n p H E p i n n e H a  k b  M a a T H H K y  M e n p o -  

H O M a. O H a  M O H teT B  o n y c K a T B C H  b b  y r n y ó n e H i e  c o  p T y T B i o ,  

o 6 p a 3 O B a H H o e  c r a n B U B iM B  H a n e p c T K O M B , H O flf l,e p a c H B a e M B iM B  

c ó o K y .  Ocb  M C T p oH O M a h  H a n e p c T O K B  B B o j ia T c a  b b  n , i n B  r a n B -  

B a H H H e c K a r o  a n e M C H T a , 3 a K n i o ’i a i o n i , y i o  a .T C K T p o M a r H iiT B , ko to - 
p B i i i  M O H teT B  n p H T a r H B a T B  C T ep iK e H B  H 3 B  n p y j K H H H a r o  a c e n i 3 a ,

C H aS jK C H H B lil O C T p ie M B .

U p n S o p B  J I e M y a H a f l a a r p a < J ) H H e c K H X B  3  a  l i n ­

c e  h . (J lH n ;e H  J I io a o B H K a  B e n H K a r o ,  b b  I l a p H ż i i i ) .

T e n i a t K a  n p H B O ^ H T c a  b b  ^ .B n a c e m e  n o  r o p n 3 O H T a j iB H B iM B  

p e n B c a M B  n p n  n 0 M 0 in ,H  B e p e B K H , n e p e K n u y n o n  H e p e 3 B  Sj io k b , 
H a  k o h h ,4 K O T o p o f i  n p n K p i n j i e H B  G o n i e  h o t  M e n i e  'r a n c e n B ii i  

K O H y c B , j i ,B H H c y in ,i i c a  b b  c o c y / p i  c b  bo jio io . J ^ B H J K e n ie  T e n i a i K H  

C T aH O B H T C a 0 H 6 H B  CKOpO p a B H O M ip H B I M B .

3 a n n c B  C H H y c o H j i B  n a  h e n o \ n ; b h 3k h o h  j i o c K i .  

(J lH H ,e H  B B  9 B p e ) .

® h f . 2 - a  ;n ,aeT B  n o H a T i e  o  n p H M iH a e M O M B  n p H c n o c o ó n e H i H .  

B b  p a M i  B B  c ^ i n a n o  y r a y O n e m e ,  b ^ ojib  K O T o p a r o  mohcotb 
C K 0JIB 3H T B  H O JIB H H JH aa HUCTB A E S .  H e p e s B  C C  H a T H H y T a  B e -  

p e B K a ,  E O T o p a a  H a B e p T B iB a e T c a  H a  Gh o k b  A .  A M — o e n a n a e T B
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pyKOHTKy, Bpaw,aromyiocH bm&ctIj ct> 6jiokomt> h npHBO^amyio bt> 
.HBHSKeHie otmIjthhkt. S . npii nocpe^cTBi p u n a ra  M S . OtmIit- 
HHICb S  flBHHCeTCH BftOUb ffByKb. MeTaJI.’IH'ieCKHXrb CTepSKHeS,

npoHH3HBaiou],HX'b ero. IIpHKpinneHHOe k h  S  ocrpio npnsKH- 
MaeTca K'& a o cskI s c b  HŚKOTopiJMa. nocToaiiHbiMT. flaBjienieMb. 
u  ^epTHTTj Ha Hen CHHycoH^y.

3. (LiOiKeiiie KO.'ie6aTC.'ii.nwxi.
C n o m e H ie  f tB y x rb H o p M a j ib H u s i )  A B a a te n iż .  

(<JIim,eH b t j KnepMOH^ - ®ep- 
pairh).

Jljsa .nyicKa, Kpaa KOTopbix'b 
BbipiaaHbi cHHycoHp,ajibHO, no- 
MimeHbi Ha o6m,efi o c h  A  (<$nr. 3) 
h  M oryrb S u t h  saKpiroieHhi npn 
HOMOffl,H BHHTOBTh Bl> JII060Mrb 
nojiojKeHiii ;ipyrrb OTHOCHTenbHO 
^ p y ra . Galasa h  cnpaBa ^HCKOBrb,
Ha Bbicorfe O b  n,eHTpoB’b, 3a- 
Kplsnaeubi k o h h ,ł i paraaroisb L h  L l , Ha irpOTiiiiyiioJiOżKHbix'b



1 1 6 I .  fl,eM>eaM3T>.

K p a a x B  k o t o p w x b  H a x o ^ ,a T c a  c o G a p a r o m i a  H e n e B a n t i ,  p a c n o -  

hohcshhbih  H a j j B  p ,a c K a M a .  H 3 b  c e p e p .H H H  p t i a a r o B B  o txo /ih t b  
f lB a  n e p n e H ,n ,H K y j ia p H £ ix T >  C T e p a c H a , K a a c f lH a  H 3 B  k o t o p h x b  
y n a p a e T c a  b b  c o o T B iT C T B e H H B ia  K O H T y p B  O H H O c y a ^ t .  T k k h m b  
o G p a s o M B  l i p a  B p a m e m i i  p,h c k o b b  a a j K ^ a a  a e a e B a ą a  n p o a 3 B O -  

j3,h t b  K o n e S a T e j iB H o e  n B a a c e m e .  9 t h  H o p M a j iB H B ia  K O J ie G a T e n t -  

H B ia  ,n ,B a H ceH ia , B c i  3aeM © H T H i K 0 T 0 p u x B  mohcho n p o H 3 B O H B H O  

H 3 M iH H T B , c a a r a i O T c a  n p a  n p o e K T a p o B a H i a  H a  O K p a n i  n o c p e j i ; -  

C T BO M B  CHCT6MHI ^ B y X B  B B I H ie y  r iO M H H yT B IX B  H©H©BHH,B a  ^ .a iO T B  

a p e a p a c H o e  H 3 o 6 p a a c © H ie  a p K O  o c B i a j e m i a r o  O T B e p e T ia .

C n o K f i H i e  f l B y x ,& n a p a o e j i B H i o B  K o n e 6 a -  

t © h b h b i x b  B , B a a c s H i a .  ( J I i n j ,e a  b b  H a H c a ) .

,H ,B a 3 K c n ;e H T p H K a , K O T o p w e  n o M i m , e H £ i  H a  o r h o h  a  t o h -hc© 
o c a  a  B 3 a a M H o e  n o n o a c e H i e  k o t o p h x b  mohcgtb Gb it b  n p o a 3 -  

bojibho  p e r y n a p y e M O ,  y n a p a i O T c a  b b  ;i,B a  r a o K i e  n e p n e H ,n ,H K y -  

a a p H B i e  C T ep a cH H , K aH C flE ift H 3 B  K O T o p f i ix B  c H a G a c e H B  h ©h ©b h - 
a , e i .  J ^ B a a c e m a  3K C U ,© H T p iiK 0B B  c a a r a i O T c a  o tithh©c k h .

T  O T B - a e  a  p  a  6  o  p  b . ( J l a p e f i  J l a K a H a n b ,  b b  C o). I l p a -  

6 o p B  y a c ©  o n a c a H B .  („<X>H3. O 6 o 3 p . “ . T .  1 0 .  1 9 0 9 ,  c T p .  3 4 ) .

T o H K a a  B e p T H a a a B H a a  p ;o n i,e H K a , o t b  4  ,n,o 6  c m . jęjihhoio , 
mohcgtb B p a i p a T B c a  B o a p y r B  n p o p ,O J iB H O  n p o H H 3 B łB a io m © H  e e  

o c a .  K b  H a a c H C M y  K p a i o  p ,o u i,eH K H  n o p ,B in x e H O  h £ ckojibko  t h - 
H tejIB IX B  M aH T H H K O B B  C B  p a 3 H H H H B [M H  H e p io ^ a M H  K a H a H lH .  

a c e m ©  e a  B e p x H a r o  K p a a  G y ^ e r B ,  o a e B H f lH O , p e 3 y j iB T H p y K > iH ,e a  

ottpŁj ib h e^ b  K o n e 6 a T e n B H E E X B  ^ B a a t e m a .  J ^ B a a c e H i©  oto 3 a n a -  

c i i B a e T c a  H a  p a B H O w fe p H O  p a 3 B e p T B iB a iO H i,e f ic a  n e n i i  B p a  n o -  

M O r ą a  o c T p i a ,  C M O a e H H a r o  a e p H H j ia M a .

I I p a G o p B  f t j i a  p e 3 O H a H c a .  ( J I a u ; e f i  J K a n c o H B ,  b b  
I l a p n a c i ) .

n p a S o p B  COCTOHTB H 3 B  J l,B y X B  M aH T H H K O B B , K O T O p B ie  C ^ , i -  

JiaH B I H 3 B  ,H B y X B  T H H CejIliIXB H  B C C B M a H © p a B H Ł IX B  H C e n i3 H I J X B  

M a c c B .  9 t h  M a c c H t M o r y T B  j p B a r a T B c a  bp,ojib  o n a H a K O B b ix B  

C T e p a c H e a .  K b  b ©p x h h m b  K p a a M B  C T e p a c H e a  M aH T H H K O B B  mohcho 
n p a K p i n H T B  ko h h ,bi ^ j ih h h o h  n p y a c H H B i.  K o r ^ a  M e a c ^ y  oGo h m h  
M a a T H H K a M a  y c T a H O B n e H a  t b k h m b  o 6 p a 3 0 M B  B 3 a a M H a a  cbhsb h  
G o n i e  T a a c e n B i i  M a a T H H K B  n p a B e p ; e H B  b b  K o n e G a H ie ,  to mohcho 
o c y m e c T B H T B  p a 3 H H H H B i©  c j i y a a n  c a o a c e H i a  K o n e 6 a T e j iB H B i x B  

fl,B H H c© H ia ( G i e H i a ,  p © 3 O H a H C B ) b b  3bb h c h m o c th  o t b  T o r o ,  6 y -  

n y T B - n a  n e p i o f l u  M aH T H H K O B B  6 n a 3 K H , a n a  a c e  p a B H u .
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4. 1' ii a p o c t a t u i: a.

O c H O B H o e  H a ^ a j i o  r H f l p o c T a T H o .  ( J L a n e a  K o h -  

A o p c a ,  b b  I l a p H J K Ś ) .

I I o h b i h  jiaTyHHuii u,ujinnxp'b, HMiioipia b ,h o  i i  c o o t b & t -  

crBeHHBifi HarpyateHHBifi, naaBaeTB BepTHaaaBHO b b  BO^i. 
BHimHHH o6pa3yK>masi naaaHApa rpaAyapoBana c b  caMaro 
HH3y. OnpeAineHie Bica, aoBepxHOCTa ,n,Ha a  b b i c o t b i  norpy- 
jKeHia HO3BoaaeTB BBiaacaiiTB AaBneHie h o a b i  na  cooTBisTCTBeH- 
Hoii rayCiiH-fc. Harpyacaa u,naiiHApB onpeAiaeHHUMH pa3H0B'hc- 
EaMH, m o ż k h o  npoA&aaTB n ia u i i  p a^ i. ApyrnxB o h b i t o b b .

C o c y  ST. C B nO C TO aH H H M B ypOBHCM B. (JInu,e K o h - 
flopca, BB HapHHffe).

OSuKHOBeHHBiii cocy^B cHaóateHB c h ^ o h o m b , KopoTKoe k o - 
ji4 ho Kcroparo Haxo,n,HTCH cHapyaca. t1 t o 6 b i nerao apaBecTa 
b b  jyhScTBie o to tb  ch$ o h b , caiAyeTB HaaoaHBTB cocy^B noaTH 
A o Bepxy, aaKpBiTB KopoTKoe k o .t Ł h o  caipoua naabpcMB, BCTa- 
b b t b  c b <£o h b  b b  cocyAB a  o t h h t b  naaea,B. C h $ o h b  HaaaHaeTB 
AiiiCTBOBaTB Tor^a aBTOMaTaaecKa.

P e r y a a p y i o i H , i a c a  y p o B e H B . (Jlapefi JKaacoHB, 
b b  Ilapaacfc).

M a H O M e T p a a e c K ia  6 a a a  o h  b  a  M aH O M eipB . (J I h -  

a,ea JlaKaHanB, b b  C o ) .

5. A k y c t u k a.

K aM epTO H B i, TpyGBi, c <J>ep a  a  e c n i  e p e 3 o a a T O -  
p b i , nocTpoeHHEie yaeHaaaMa. (JIan,eS b b  K arop i).

6. T e ii j i o t a.

P a o m a p e H i e  jia T y H H o fi TpyÓ K B. (JIan;efi c b . J I i o -  

AOBBKa, b b  Ilapaach).
TpyGaa CHaSateHa Ha k o  u ul; naaBMepoMB, iienoABH/KHaa 

aacTB KOToparo onapacrca Ha HenoABiiatnyio nOACTaBKy. B h h t b  
a  HenoABBJKHaa aacTB naaBMepa BBeACHBi b b  uli ii  b  aaeiiTpaae- 
cKaro 3BOHKa, KOTopaiir HaaaHaeTB s b o h h t b  b b  m o m o h t b  b x b  

KOHTaKTa. I I o c jiI j aarplłBaHia TpySaa CTpyeio napa cairraiOTB 
aacao oóopoTOBB BHHTa naaBMepa, Heo6xoAHMOe pan Toro, 
’IT O 6 b i BO3CTaHOBHTB npepBaHHBlfi KOHTaKTB.
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J ^ p y r o i i  i ip H Ó o p ii. ( J I h ii;c h  KoH^opca, urt  IlapniKi). 
Bont^CTBie pacmnpeHia TpyÓKH BpaipaeTCH TOHKaa CTpdfenKa,

ynaparom aaca o^ uhmh cbohmt> kohh^ m^  bt> npoóicy, HacaaceH- 
Hyio aa  KOHen,rb ncnuTyeMofi TpyoKH, a flpyrHMT.—B'b ;i,pyryio 
npoÓKy, KOTopaa yKpinneHa Ha KOHirh BTopon TpyÓKH, napan- 
nenbHon nepBOH, h TeMnepaTypa KOTopon bo bob BpeMa onbiTa 
ho HBMŚHaeTca. IIpoTHBynonoacHbie KOHn;bi oórIiHX'b Tpy6oKT> 
aaKpinnenhi Heno;i,BH7KHO Ha oSnęeH no^cTaBKi. K pyrrb; pasfli- 
aeHHbiii Ha rpa^ycm , noanonaeT-b cfltnaTb otchott. y rna Bpame- 
rna CTpfciKJi, a HCKOMOe pacinnpeme BbiHi-tojiaeTca no BennnHHi 
aToro y rna h no a,iaM6Tpy CTpł,nKH.

I l p a S o p i )  f l j ia  o c j i i f l O B a H i a  napoBT>. (JInu,eH 
BT» PfiHMci).

B n e K T p H a e o K a a  c y  iiih  j i k a e t  nocT O fiH H ofi Te m- 
n e p a i y p o f i .  (Jlnueii bt> BeaaHCOHi).

CymraKa ($nr. 4) HarpiBaeTca cnnpanbio, no KOTOpoii 
npoxo,n,HT,b tokt>. B t> Hee BCTaisneHT. TepMOMeTpT>, pTyrabiii

CToaÓHKT) KOToparo npn  ftOcraJKeHin acenaeMOH Teiineparypu 
BaMbtKaeTT) OTB'hTBjienie TOKa. Br> oto OTB&TBneHie BKnioneHT> 
aaeKTpoMarHHTT., KOTopun pasMbiKaeTT. rnaBHEtH tokt..

M e x a H H n e c K in  a k b n b a a  e h t 'b K a n o p in .  (Jlnn,eii 
cb. JIio,n;oBHKa, bt> Hapnaci).

KanopnMeTpr. ycTaHOBjnnrb Ha BeobMa noaBHJKHOn Bepra- 
KaabHofi ocn h Haxoa,HTca nonr. flificraieM ^ rpajiyHpoBaHHoii 
BHrhiuHeii npyjKHHbt, HanpanneHHoił no KacaTenbiioii. Tpenie 
Bop;bi, npnBe^eHHOH bt> ^Bnaceme BpameHieŁHb JionaroK-b BHy- 
TpeHHaro Bana, npHBOftHTT. bo Bpam,eHie KanopnMeTprb, koto- 
pufi, óynynH o^HOBpeMeHHO noflBepateHT> nporaBynonoJKno
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nanpaBJieHHOMy alsiicTBiio npyjKHHBi, npaHHMaeTa H&KOTopoe 
nonoHceHie paBHOBicia; 3Haa s t o  nonoHteHie, a paBHO aacno 
oSopoTOBa Bana a  pafswbpLi paaaH^pa, m o h c h o  b b i h h c j i h t b  Me- 
xaaaaecKyio paóOTy, eooTB'IłTCTByioui,yio pa3BHToa b o  Bpeua 
oaBiTa TennOTBi.

7. 0 i i  t  i i  k  a.

O o T O M e T p i.. (JIau,efi JKaHcona, Ba Flapnach).
K a y o r a n a  t o h k b  c k b o 3 b  n a o c a y i o  n o B e p x -  

h o c t b . (JIan,ea JIio^oBaKa B eaaaaro, Ba IFapaHci).
Cocyar. ca  KBaap&THEiMa ocHOBaHieMa a  ca  BepTHKaaa- 

HBiMir CT&HKaMB B3a> CeHa-roSenoBCKaro creana aaicniOHaeTa 
cBBHii,OByio npoBoaoay, aonoaceHie KOTopoii OTMŚaaeTca. Kor,n,a 
cocy^a HanonHeHB b o ^ o i o , t o  npaaoMoia,a ,n,Byxa BiirhiuHiixa npo- 
Boaoaa BB3apyK>TB 3Ty CBBHijOByio apoBoaoay, a  npaTOMa Tana, 
h t o ó ł i H3OÓpaaceHie BayTpeHuea c b h h h .o b o h  npoBoaoKH aeacaao 
Ba 3aKaioaaioni;ea a x a  BepTBKaaBHoa i m o c k o c t b . Kaac^Bia pa3a 
OTM^aaiOTa nepechaeHie s t o b  i i j i o o k o c t b  ca  nnocaocTBio o c h o -  

BaHia cocyp,a a  aoayaaiOTB TaaaMa o6pa3OMa coBOKynHOCTB 
B cfaa  OTpaJEeHHBixa a  aaflaiom,Hxa jiyaeii, acxoffam,axa OTa 
ropii3OHTaaBHoa npoeEaia BHyTpeHHea c b b h h ,o b o h  npoBoaoKa.

IIpE 3M E r f ln a  a ta ^ K O C T e fi c a  n e p e M i h h b i  m b  

y r n a ł i a .  (Koaaeaca Ba Bai-po).
MaaeHBKie, pa^OMa pacnoaoHceHHBie cocy^BKa ca Offaaa- 

KOBBiMa ocHOBaHieMa co^epacaTa pasniiTUBia h c b^ k o c t b . O h b  

yKp&naeHEi Ha o6ni;eS no^CTaBicŁ, Bca&ACTBie Hero a x a  m o h c h o  

HaaaoHaTB o/iHOBpeMeHHo. CojiepacaMEiH Ba a a x a  /Kh ^ k o c t h  

oopa3yioTa Torp,a npa3MBi ca  o^BHaKOBBiMa npenoMnaioiH,HMa 
yraoM a, KOTopEia m o h c h o  h s m & p h t b  a  npoa3BoaBHO m Łh h t b .

H a a H in e T K a  a n a  n 3 y i e H i a  p e p a K iiia . F o -  
h  i o m  e t  p a . (JIau;eH JlaKaaaJiB, Ba Co).

I Io K a 3 a T e n B  n p e n o  m  jie  Hi a. F  o h  i o Me r p i s .  F lo a - 
H oe B H y T p e H H e e  o r p a n c e H ie .  (Tyay3CKia aan;efi).

O n T H ie c K a a  C K a M e a a a . (JFau,ea JKaHcoHa a  c b . Jlro- 
aoBaaa, Ba Flapancfe).

I l p a S o p  a  K o p m o  a a a  a  3 m  i p  e Hi a $  o Ky c h  b i  x  a  
p a 3 C T o a H ia .  («Uaii,efi JłCaHCOHa, Ba FTapanch).

A B T O K O JiJiH M aT opa. (Jlaaea JKaHCOHa, Ba HapancŁ).
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H p e o 6 p a 3 O B a E ie  M iK p o c E o n a  b  t ,

T p H H ecK iH  B i o E p t .  (JInn;eii b t . 9Bpe).
B t . conpaJKeHHoii u h o c k o c t h  no oraomemio k t > nnocKocra 

npezMeTa 3a o 6 t >6k t h b o m t > noMimaiOTT. b t . nerKoii onpaBi h h t b , 

KOTopaa nepezBHraeTca nocpezcTBOMT>MHKpoMeTpHnecKaro BHHTa, 
no3BOJiaioin,aro OTcnHTMBaTB ’/ioo m m .

U p o c T o n  p,H<j><{)paKii,ionBEiH o i i l i t t . ,  (Konneacn 
B rb  C. M anieni).

EepeTca c h j ij . h o  ocBŚmemiaa w,enB, BBipi3aHHaa b t . b h - 

b h t h o h  KapTonici. Ha pa3croaHin 
nrnoio npoKanBiBaeTca OTBepcrie.
CKB03B ciTKy, HanpHMipT., BecBMa t o h k o © c h t o , cny3Kain.ee p,na 
npocizBaHia MyKH (10 iizreii 1 m m . ) .  Hl,en& n OTBepcrie co- 
npoBOJKflaiOTca nn<I)<I>paKii,ioHHMMii H3o6pa3KeHiaMH. n o c n i  3Toro 
ciTKy OTOftBnraiOTT. zo TixT» nopT., nona nepBoe H3o6pa3KeHie 
menn He zocTHraeTT. cn inannaro  nrnoio OTBepcria, h  oTMi- 

0^6 
d

: h  k  p o m  e-

5 m m . o t t . ea cepeflHHBi 
Bce s t o  pa3CMaTpnBaeTca

naiOTT. pa3CToaHie ciTKH d  o t t . in,enn. OraomeHie zaeT^

OTKnoHeHie nepBon £H<J><J>paKn,ioHHo:n nonocBt zna  opezHefi 
Z h h h b i  BonHBi, nnn, ecnn BO3MO3KHO pa3nnnaTB cneKTpBi, zna  
onpezinenHOH z h h h b i  b o j i  h i .i . Bi. BHzy Toro, t t o  Bennanna 
aneMCHTa ciTKH H3BicTHa, H3T. OTOTO OnEITa MO3KHO BHHHCHHTB 
ZHHHy BOnHBT.

M n K p o cK o n -B  z n a  H a S n i o z e n i a  j E ^ p a K n i o H -  
h h x i > n o n o c t  b t > T iH H  H rnB i n 3 a n e p H e H H M a  n n a -  
c t h h k h , C H afiateH H H H  lĘ en sM H  z nH H a S n r o ^ e H ia  
H H T e p ^ e p e H z i n  h  s H ^ p a K p i E .  (Jlnzeit BonBTepa, 
irr. riapujiti).

8. 9 ji e k t p ii z e c t b o.

B n e K T p o M e T p z . e t  a n e K T p n n e c K O io  H a n p a B n a -  
io m e io n  a p  o K). (Jlnzeii b t , Bopzo).

9 n e k t p o  c k o n t > c t > K O H z e n c a T o p o M T .. (JinHeii <JIa-
KaHanb, b t .  C o ) .

K y  ji o  h  m  e r p  t . .  (Jliipeii rKaHCOHT., b t . Ilapniiii). 
S a e K i p o M e T p i ,  B icB i h  a n e K T p o c T a T H n e c K a a

M a n iE H a  c t > B n iaH ieM T ,. (JInn,en JlaKaHanB, b t . Co).
T ep M O M eT p a . P n c c a .  (JInn,en JKaHCOHT., b t . IlapHJKi). 
M a m n T O M e T p T ,. (Jlnzen IKaHcOHT., b t . napn3Ki).

cny3Kain.ee
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9 j ie s p o M a rH H T H H e  B i c u .  (Tyay3CKiii ani^eii).
I l o n ę  B i  n e H T p i  K p y r o B o r o  t o k  a. (Tyny3CKiii 

ann,eii).
C n e k t p t> K p y r o B o r o  t o k  a. (MapceabCKiii ann,efi).
H 3 M i p e H i e  H a n p a » e H H O C T H  H a M a m n a n B a H ia  

u s ia rH H T H o fi npoH itn ;aeM O C T H . bt> Bop^o).
I I o c T p o e H i e  K pE B ofi H aM arH H K H B aH ia  n n;H K aa 

r n c T e p e s i t c a .  (KonneatT. PoaaeHT., bt> Ilapnacfe).
B a  a n c t n a e c k i n  r  a a  b b a h o m e t p t> o 6 h k h o b 6 h - 

h u  ii. (JInn,efi /KaHCOHT., bt. Ilapnaji).
E a n n c T H a e c K i n  raab B aH O M O T p T . ct . a s e K i p o -  

E H j i m e c o M T j  K a J i n G p H p o B a H i e M i i .  (Jlnąen bt. 
HlaHSapn).

B a o B  a h o m e t p bi p a 3 n n a H b ix T >  t n  n  o b t>: anepio- 
anaeci:iii, Beficca, Byp6y3a, TaiireHCT>-i’aar.BaiiOMeTpT., aaeKTpo- 
fliiHaMHHecKie B'hcu. (JInn,eii JKaHCOHT., JlaitanaaB n bt. Bop,n,o).

T e  p m n  a e  c k i fi a M n e p M e T p b . (Jlnpefi bt. Baii^,OMfi).
II m u k t> co  n p o T H B n e f l i f i ,  B n t c t o h o b t. m o- 

C T H K T>. (Znn,efi JKaHCOHT., BT. IlapHHrfi).
I b M i H e H i e  c o n p o T H B a e H ia  c t» T e i i n e p a T y -  

p o io .  (JIlIH,©fi JKaHCOHT>, bt. Ilapnacfi).
J l e  r  k o p e r y j i H p y e M a s  y r  o b a a a a  M n a. 

(JInn,efi bt. Poaimfi;.
B o a t T a M e T p T . .  (JInn,efi OeHeaoHT., bt. Ilapnajfi).
I I p ie M H E K T . A a  a T p e x $ a 3 H U X T >  t o k o b t .. 

(MapoeabCKifi ann;efi).
l i p  u  6 o p  ii a a  a 3 a n n c b i B a H i a  a a e K T p n a e -  

c k u  x t> .k o  a  e 6 a n i fi. (PefiMCKifi ann,efi).
JIhctt. CyMarn, 3,BiiJKym,inca ot. BectMa Goabinoio cko- 

pocTbio, 3aMbiKaeTT> bt. naaaał. cBoero RBiiaceHia KoaeSaTeab- 
Hyio nimb, ncKpij KOTopoii npocKaKHBaiOTT. ckbo3b SyMary, 
npoSnBaa bt. Heii Ha cooTBlłTCTBeHHbixT> M,ŁcTaxT» OTBepcTia 
(npnóopT. yace onncaHT. bt. „O h3. O6o3p.“. T. 11, 1910, CTp. 276).

KpoM& BbimenpHBe,n;eHHbixT> npnóopoBT., Gman BHCTaBaeHEi 
TeTpa^n ;ąna 3anncn npaKTHaecKHXT> 3aHaTifi ct. npoTOKoaaMB, 
cocTaBaeHHbiMH caMMH BocnnTaHHHKaMH, BcniacTBie nero bt. 
o6 iu,cm'i> noayaaaocb acHOe npe,n,cTaBneHie o coBpeMeHHOMT. co- 
CToaHin npenoffaBania ({)H3HTecKHXT. HayKT. bt. ({ipann,y3CKHXT. 
ann,eaxT> n KoaaeacaxT>.

r ia p H W b . ________________



Cnocoói, Henocpe/i,CTBeHHaro narpiBiiuiji bb yueiiin 
O KOJlIIHeCTBib TeiMOTlI.

preMnHeBCKaro.

IlpuBe^eHie ynaw,nxca Kb acnOMy noHraaHiio 3aKOHa npo- 
nopujoHaaBHOCTH Meacp,y KonnnecTBOMb TennoTbi, noTpeÓHon flna 
H arpiBam a ^.aHHon Macew Tina Ha .ąaHHoe nncno rpa^ycoBb, 
Bennnnuoro Macew n nncnoMb rpanycoBb narp inann i nocraracTca 
Becbua yftOÓHO npn noMow,n Henocpep,CTBCHHaro HarpiBaHia 
HJiaMeneMb naanw .

JfyiH 3 t o h  n,inn HanSonie no^xoAaw;ei, no MOHMb onu- 
Tasrb, HBjiaeTca He6onbmaa naTyHHaa cnnpTOBaa iaMna Sella. 
IIpea,BapnTenbHHM7. onwTOMb caiflyeTb ycTaHOBUTb k o 3<Jh$ i i - 

nieHTT. noa©3Haro ^ in c ra ia  naMnw, t o  ecTb t h c j i o  Manwxb Ka- 
nopin, nepe^,aBaeMwxb narpiBaeMOMy Tiny npn csKiiramn onpe- 
3,ineHHaro KonnnecTBa (o^Horo rpaMMa) cnnpTa-p,eHaTypaTa.

B o t t . KaKb npoH3BOji,HTca 3T0 onpe^inem e: ycTaHOBHBb 
no^beMHyro perynnpyrowyro TpyÓKy TaKb, h t o ó w  oSHancnnHCb 
ABa nepBbie Konbn,a OTBepcTin Bb o6beMniom,eMb (Jrainni. u ,h - 

nnH ^pi, BaoTannaroTb n jiaaa  naMnw nepesb MiflHyio ciTKy 
HarpiBaTb KonSy BicOMb 26 rpaMMOBb, 3aKnronarow,yro 100 
rpaMMOBT. b o ^,w , n Haónro^aroTb nepe3b Kaac/iyio MBHyry t io - 

BbimeHie TeMnepaTypw.
B b n.inoMb p a p i  o h h t o b t . (5) nananbHaa TeMnepanypa 

b o # w  6bina 19 rpapycoBb n n o cn i 7 MHHyTb 50 ceKyH^b Ha­
rpiBaHia OHa nOBwmanacb p,o 100 rpa^ycoBb. IIpnaeM b xo^b 
H arpiBania p,aeTca cni,n,yrow;ero Taónnnnoro:

MHHyrw: 0, 2, 3, 4, 5, 6, 7, 7'50"
noKa3aHia TcpMOMCTpa: 19°, 38°, 49°, 60°, 70,5°, 81°, 91°, 100°. 

TaKHMb oópasoMb TCMiiepaTypa noBbinianacb Kaat^yro m h -

Hyry b t . cpe^neMb BWBO^i Ha
9,5 +  9,5 +  11 +  11 +  10,5 4- 10 4- 4 -  • 9

=  10°,35.
8



C n o c o ó i  n e n o c p e d c m e .  H a i p n e a n i a  ei> y n e n i u  o  K O M m ecm en , m e n M m b t .  1 2 3

Cpe;n,Hiii pacxo,T,'B cnnpTa bb MHHyTy cocraBnaaB 
8,7

=  1 , 1 1  r p a M M O B B .

6

I l p H H H M a a  T e n a o e M K O C T B  o T e a a a  k o j iGb i  0 , 1 7 ,  n p i i i i e ^ , e H -

HHIH K t BOat b 4 oB  KO.t Gb I paBBHB
2 6 X 0 , 1 7  —  4 , 4 2  M a n B ix a >  K a a o p i i i .

I I o a e 3 H o e  a ś i i c T B i e  a a M i i B i  b ł  M H H y T y  p a B H o :

1 0 4 , 4 2  X  1 0 , 3 5
973 MaauxB Kaaopiii.

1 , 1 1

J Ę p y r o f i  p a j y t  o h b i t o b b  o b  t o i o  a c e  a a M n o r o ,  h o  K o r p , a  

o b i j i b  o S H a a c e H B  a ,o  h o j i o b k h h  T p e T i f i  p a ^ B  O T B e p c T i n  o S B e M a r o - '  

i u ; a r o  ( p i i T i i a B  n n a n H a p a ,  a a a B :

M H H y T u :  0 ,  1 , 7 5 ,  3 ,  4 ,  5 ,  6 ,  7 ,  7 , 2 5

n o K a 3 a H i a  T e p M O M e T p a :  1 5 , 5 ,  3 4 , 5 ,  4 6 , 7 5 ,  5 9 ,  7 1 , 5 ,  8 3 , 5 ,  9 6 ,  1 0 0 .

C p e ,n ,H e e  n o B E i i i i e H i e  T e M n e p a r y p u  p a B H o :

1 0 , 8 5  +  1 0 , 8 5  +  1 2 , 2 5  +  1 2 , 2 5  +  1 2 , 2 5  +  1 2  +  1 2 , 2 5  _  n 0  g

7  _  ’

8  5
P a c x o ^ , B  c n n p T a  b b  M H H y T y  — ~—  =  1 , 2 1  r p a M M a .

I I o a e 3 H o e  f f i f i c T B i e  j i a M i r a :

1 0 4 , 4 2  X 1 1 , 9
----------------—  —  1 0 2 b , 9  M a j i u x B  K a a o p i H .
1,21

0 n p e p , 4 a H B B  n o a e 3 H o e  f l i f i c T B i e  a a M n i i ,  m o j k h o  B e c t M a  

n p o c T O  .n e M O C T p n p o B a T B  o c H O B H u e  s a K O H b i  K a a o p H M e T p i n :

I .  E c a n  b m I j c t o  1 0 0  r p a M M O B B  b o ^ b i  H a a H T B  b b  H a i n y  

K o a S y  h h i h b  5 0  r p a M M O B B ,  t o  x o ą b  H a r p i B a n i a  S y ^ e T B  c a f i -  

p y r o m i f i :
M H H y T B i: 0 - a ,  1 - a ,  2 - a ,  3 - a ,  4 - a ,  4 ' 1 0 "

H O K a 3 a H ia  T e p M O M e T p a :  1 6  —  3 2  —  5 3  —  7 6  —  9 8  —  1 0 0 ;

t o  e c T t ,  B p e M a  H a r p f i B a m a  c o K p a r ą a e T e a  B ,n ;B o e , a  n o B u i n e H i e  

1 6  4 - 2 1  +  2 3 + 2 2
=  2 0 ° , 5 ,  t o  e c T BT O M n e p a T y p E i  b b  M H H y T y

B ,n .B oe  ó o a b i u e ;  p a o x o j i , B  c n u p T a  5  r p a M M O B B ,  k t o  c o o t b & t - 

5
CTByeTB ------- =  1,2 rpaMMOBB BB MHHyTy, a KO3(p(J)HU,ieHTB

4 , 1 6
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n o n e 3 H a r o  f l l i f i o T B i a  —  -------- ’—  =  9 3 0 ,  T o e c T b  n a n i b  H e M H O r o

1,2
M e B b m e  H a f i s e H H a r o  B b i m e .

I I .  B a .  T y - a c e  i c o n G y  b j i h t o  b w I o t o  b o s k i  5 0 0  r p a M M O B a .  

p T y T H .  X o s a >  n a r p l i B a n i a  S u n ą .  c n f i s y i o i s i f i :

M H H y T Ł i: 0 - a ,  1 - a ,  2 - a ,  3 - a ,

n o K a 3 a H i a  T e p M O M e T p a :  1 5 °  4 2 "  8 0 ° , 5  1 1 5 " .

C p e ,n ,H e e  n o B b i m e H i e  T e M n e p a T y p u :

27 +  38.5 +  34,5 3
3

P a c x o s a .  c n i i p T a  2 , 5  r p a M M a .

U p a H H M a a  K O 3<{+H U ,i e m r a .  n o n e 3 H a r o  ; + i i C T B i a  9 7 3 ,  n o n y -  

a m a .  p a c x o s a >  T e n n a  9 7 3  . 2 , 5  =  2 4 3 4 , 1 2  M a n b i x a .  K a n o p i f i ,  

b u t i k  OTCK>,n,a n u c n o  M a a b i x 'b  K a n o p i f i  H a  H a r p f i B a H i e  k o j iCb i

4,42 X  ( 1 1 5  —  5 )  =  4 4 2  M a m b  K a n o p i f i ,  n o n y n i i M n ,  p a c x o s i >  
e n u p r ą  H a  H a r p Ś B a H i e  5 0 0  r p a M M O B a .  p T y T H  H a  1 0 0  r p a s y c o B a .  

1 9 9 2 , 1 2  M a a b i x 'b  K a n o p i f i ,  a  O T c i o s a  T e n n o e M K o c T b  p T y r a :

500.100
I I I .  H o  H a H Ó O J if ie  H H T e p e c H O  n p H M f i H e H i e  3 T o r o  c n o c o S a  

S n a  o n p e f l f i n e H i a  C K p b iT o f i  T e n n o a u  n a p o o 6 p a 3 O B a H i a .

100 rpaMMOBa. b o s k i , HarplłTofi h o h t h  s o  KHnfima b i s  

Tofi-ace KonSfi, nposonacaiOTa. narplsBaTi, eni,e o t t . 5 ffo 8 MHHyTa. 
h  onpesfinaiOTB ca. osaofi CTopoHu pacxosi> cnnpTa, a ca. 
spy ro fi—nircno rpaMMOBa. b o s k i , nepemesmefi Ba. napa.. B o t t . 

pe3ynbTaTEi:
nepBbifi onbiTa.. Hananbiiaa TeMnepaTypa b o s k i  89°, yGbuib 

Ba. B ic i  k o j iGb i 12,5 rpaMMOBa., nposoJifflHTejibHOOTb aarp iB a- 
n ia  8 MHHyTa.; pacxos'B cnnpTa 8 rpaMMOBa.. Oóinjfi pacxos’B 
TonaoTbi 8 X  973 =  7784 Manbixa> Kanopifi.

Pacxosa> aa  narplm aiiie k o j iOk i ca> b o s o i o  paBeHa. 
104 ,42X 11 =  1148,62.

P a c x o s a .  T e n n o T b i  H a  H c n a p e H i e  1 2 , 5  r p a M M O B a .  p a B e H a .  

7 7 8 4  —  1 1 4 8 , 6 2  =  6 6 3 5 , 3 8 ,

h j i h  H a  H c n a p e H i e  o s H o r o  r p a M M a  b o s k i  

6 6 3 5 , 3 8
-------- — —  =  5 3 1  M a n u x b  n a n o p i n .

1 2 , 5



Ifo nocmanosKn npaKmmecKuzz 3aHnmiu no (J)U3UKtb 3a ipanuueu. 1 2 5

B topoh ohbit'b . H a a a j i B H a a  T e M n e p a T y p a  B o g B i  1 0 0 " ;  

p a c s o g ^  c n n p T a  6 , 5  rp a M M O B T s ; B b cT S  n c n a p n B H i e H c a  B O g m  

1 2 , 4  r p a M M O B t ;  a o g ^ n g i e H T T .  n o a e 3 H a r o  g i n c T B i a  a a M i i B t  1 0 2 6 , 9 ;  

o b i g i i i  p a c x o g T >  T e n a o T H  1 0 2 6 , 9  X  6 , 5  =  6 6 7 4 , 8 5 ;  p a o x o g T .  

T e n a o T H  H a  H c n a p e H i e  o g H o r o  r p a M M a  B o g B i

6674,85
^ 1 2 , 4

5 3 8 , 2 :

c p e g H a a  c a p B i T a a  T e n a o T a  n c n a p e m a  

5 3 1  4 - 5 3 8 , 2

2
6 3 4 , 5 .

n o n y a e H H B i H  p e s y n B T a T B  B H y i i i a e r Ł  n o j m o e  g o n b p i e  a t  

9 T O M y  c n o c o b y ,  a a .  H e c o M H i H H H W B  n p e n M y i g e c T B a M T .  a o T o p a r o  

c j r b g y e T T S  o r a e c T H  Ó B i c r p o T y  n  H e c a o a c H O C T B  M a u H n y a a m i i .

riepM b.

K b  HOCTaHOBKt iipai;rimecKHXb sa H a iiń  no <I>i i3hkT» 
aa rpam nipft.

J. fi, m  h  t  p i e b  a 1).

3 n a a n T e a B H B i f i :  H H T e p e c B  n p e g C T a B n a r o T r B  p e 3 y a & T a T B i

a H K e T B i o  n o n o j K e n i n  n p a a T H ri e c a n x rB 3 a H a T i f i  n o  ^ r o n a t  btł 
A m a i n ,  o n y S a n a o B a H E E i e  O .  H .  L a t t e r ,  R e p p o r t  o n  S c i e n c e  

T e a c h i n g  i n  P u b l i c  S c h o o l s  r e p r e s e n t e d  o n  t h e  A s s o c i a t i o n  o f  

P u b l i c  S c h o o l  S c i e n c e  M a s t e r s  B o a r d  o f  E d u c a t i o n .  E d u c a t i o n  

P a m p l e t s ,  <N» 1 7 ,  1 9 0 9 .  B a j i a  o n p o n i e H a  7 1  m a o j i a  n  Sbijih n o -  

j i y n e H Ł i  ote/Łtbi ott. 4 6 .  H n  o g H a  m a o a a  H e  a c a n o B a a a c B  H a  

H C f l o C T a T o a ^  c p e g c T B ^ .  B c ł .  o n i ;  hmL ih c n e g i a n B H y i o  n a 6 o p a -  
T o p i i o  g n a  n p a a T n Ti e c K H x rF. 3 a H a T i n ,  a  i r h u o T o p B i i i  p a c n o a a r a a n  

g n a  9 T o i i  g i n n  g a s a e  g B y M a  h  T p e M a  K O M H a T a M H . C p e g c T B a  

g n a  o ó o p y g O B a H i a  n  B e g e m a  n p a a T n a e c a H X 'B  3 a H a T i i i  bt> 1 2  m a o -  

a a x i .  B H g a B a a n c Ł  H3T> o G i g a r o  y a e Ó H a r o  $ O H g a  m a o n a . :  bt, 
1 8  H i K o n a x rB  y u c i i n a n  B H o e n n n  g o o a n o m i y i o  n n a T y ,  a o T o p a a  

a o a e ó a a a c B  ott. 2 , 5 0  M a p o a a .  g o  6 3  M a p o a r a  n a  o g n o r o  y a e -  

H n a a  3 a  T p e T B  r o g a ,  n p n a e w B  bt> 9thxt> r n K o m t  O T n y c a a n n c B

’) Hermann Hahn. Die Zeit.- und Kostenfrage der physikalischen Schiiier- 
iibungen. Zeitschrift f. Phys. und Chem. Unterricht, 1911. Heft III.
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eipe n aoSaBOHHBiH cyMMM naa. o5in,nxa> cpeacTBa.; ocaajiBHBiH 
h i k o j i e i sn ą  co^epataHis npaKTnaecKiixa. 3aHHTiii noam ajiH  
m iary 3a yaeitie ana Bcixa> yaeHHKOBa., ne n p n S ira a  Taicma. 
o6pa3OMa> Ka. aonoaHHTejiBHBiMa. cóopawB. TaKa>, Ba. oaHOH 
niKoni o k o h o  200 yaeHHKOBa., H3yaaBiimxa> ecTecTBO3HaHie, ynaa- 
aiiBajiir OTa. 15 ao 21 MapKH Ba. TpeTB roaa , h t o  cocTaBjiajio 
Ba. roaa. npn6nH3HTeabHo 10 000 MapoKa.; n3a> Hnxa> 5400 aa- 
poKa, aparajincB Ha npnSopBi n MaTepianu, a ocTaaoKa. mena. 
Ha B03Harpaat,neHie pyKOBOanTenen, Ha naaTy 3a rasa. n  Boay, 
n  aacTBio a a3Ke nocTynana. Ha ycnnie o6iH,nxa> cpeacTBa. inKoabi; 
Ba. apyroił mKOJii (600 yaeHHKOBa.) Boi BoenHTaHHHKH caap- 
Hxnxa> KaacooBa. yiuiaaHBajiH no 40 MapoKa. jj,onoaHHTeaBHaro 
cGopa Ba. TpeTB roaa , a MJia^,mHxa>—6 MapoKa.. 9raxa> cpeacTBa. 
XBarrajio He t o j i b k o  Ha noa^epataHie jiaSoparopin, Ha naaTy 
3a ra3a>, Boay, ajieKTpnaecTBO, h o  TaKace n Ha naaTy ^ByMa. 
cneu,iaaHOTaMa>-pyKOBO^,HTeaaMa. h  aBywa. cayatHTeaaMa..

LtocoSia, BBiaaBaeMBia niKoaaMa., He B3HMaBniHMa> o c o S o h  

aonaaTBi 3a npaKTHaecKia 3anHTia, KoaeSaancB OTa. 2 000 Ma- 
poKa. a °  9 000 MapoKa, Ba. roaa..

UpnaHHoii Taitoro 6aeoTHHj,aro noJioaceHia a in a  h b j i h io t c h  

BBicoKia TpeSoBama no ecTecTB03HaHiio, npeaa>HBaaeMBiH, Kasa. 
yHHBepcHTeTaMH Ha BCTynHTejiBHBixa> 3K3aMeHaxa>, Tana, h  noeH- 
HHMa. MHHHCTepcTBOMa. Ha KOHKypcHBtxa> HcnBiTaHiaxa. KaHan- 
aaTOBa. Ha KaaocHBia aonacnocra Ba. BoiłcKaxa>. Bce ycaoacHaio- 
nj,aaoa TexHHKa BoeHao-MopcKaro a i-ra  HacToaTeanno Tpecyera. 
yneanneHie Kaapa HayHHO-o6pa3OBaHHBłxa> pyKOBOanTejiefi.

Ba. CoeaHHeHHhixa> IIlTaTaxa> CinepHoii A m o p h k h , KaKa. 
BnaHO H3a. aHKeTBi F. Quincy Brown 3a 1908 r . (School Science 
and Mathematics, 1908 r.), eaieroano pacxoayiOTa. na ay-ate 
CTaTBio Ba. 208 cpeanHxa. mKoaaxa. o k o j io  140 TBicaaa. MapoKa., 
h t o  cocTaBJiaeTa. Ba. cpeaHeMa. Ha o a sy  niKOJiy o k o h o  660 Ma­
poKa.. CpeaHaa c t o h m o c t b  Ba. niKOTopBixa> HiTaTaxa> noaHH- 
MaeacH ao 740 MapoKa., a Ba. ropoaaxa> ca. HaceneHieMa. Gonie 
100 000 HCHTenefi ona aosoanTa. aaate ao 2 700 MapoKa.,

IIpaKranecKia 3aHHTia no $H3iiKi BBeaeHBi b o  <t>paHn,iH, 
KaKa. o6H3aTe.aBHBiH, ca. 1902 r . Ba. CTapinHxa. KJiaccaxa> k o j u i o -  

JKeii. Ba. aHKeai, onyóJiHKOBaHHoii Ba. Revne de 1’Enseignement 
des Sciences (Y, 39,1911 r.), npHHa.ao yaacaie o k o j io  150 h ik o j t b  

BToro ran a . B c i  yaHaejia eanHoayinHo 3aaBJiaK>Ta> o t o m h >, h t o



o6opy,n,OBaHie naGopaTopiił Hep,ocTaTOaHO h  ycTapino, u  h t o  
OTnycKaeMiJH cpe^cTBa coBepmeHHO He^ocTaToaHBi jjna y^OBne- 
TBopenia HacyiH,HBixB noTpeóiiocTeii. TaiiB, OKono 70 Konneaceii 
nonyaaiOTB ejKero,n,HO t o h b k o  o t b  100 no 300 <$paHK0BB, ocTant- 
HŁie Menie 100 <ppanKOBB, a HiEOTopaie ^aace HHaero He no- 
nyaaiOTB. J I h h i b  flBa h j i h  Tpn Eonneata pacnonaraiOTB esKe- 
rojjHO 1000 $paHE0BB. npHHHMaa, e t o  b b  cpe^HeMB eaceropHoe 
accarHOBame Ha co^epataHie npaKTHaecEHXB sanaTiii ,h,o c t h - 
raeTB jj,o  150 ^paHEOBB Ha niEony, m o h c h o  yTBepacflaTB, h t o  
no^oÓHaa cyMMa coBepineHuo He^ocTaTOHHa p,Jia oóopy^OBaHia 
„o6a3aTeaBHEixrB“ 3aHHTin. Ho h  3 t h  cKyp,HBia cpe^,CTBa, EaEB 
b h ^,h o  H3B o t b I s t o b b , h © Bcerpa pacxo,nyK)TCH no cBoeMy Ha3Ha- 
neHiio; HHor,n,a h m h  oiuiaaiiBaiOTB cTonapHBia paSoTBi, EapTbi, 
e h i i i h  h  a,aace naTpoHBi .nna CTpijiBÓBi. H b b  150 j i h h i b  16 k o j i- 
neacei h m -Łi o t b  oT^inBHyio EOMHaTy /yni Be^ema aaiiaTiii; b b  
9—b b  pacnopaaceHie yaHTena npeflOCTaBaaeTca cnyacHTenb b b  
Tenenie AByxB aacoBB b b  He^imo; oaeHB nacTO $B3HHecEiH 
KaÓHHSTB He HMieTB h h  BOflBE, h h  ra3a. fljia  ycTpaneHia Ta- 
Koro noaoaceHia ^.ina BBiCEa3aHo noacenaHie o 6 b  yBejiimeHiii 
eacero^Haro accKraoBaHia p,o 300 cppaHEOBB Ha Eaacjjyio niEony, 
yMeHBHieHia ancjia cnya;eÓHBixB nacoBB /yia 3aBi,n,EiBaioiii,aro 
naSopaTopien, onnaia  Eaac^,aro aaca npaKTiiaeoKHXB 3aHHTin, 
EaEB noayTopa-aacoBaro ypoKa, Eor^,a e h c j i o  npaETHEaHTOBB 
npeBBiinaeTB 10 aenoBiEB.

Kie Bii. __________

Oirpeji/lbJieHie tohkii njiaBjieaia .ieri.'on.iiiBKiixi, 
TBepjI,fclXl. T'l5.1i>,

p . JM. p  a m  h  e a.
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C h o c o S b  onpe^ineH ia t o h e h  nnaBneHia nerEOnnaBEHXB 
TBepp,EIXB T'hjIB. OOHOBaHHBIH Ha y O B O B a H i e  MOMeHTOBB 
3aTBepfliBaHia h  nnaBneHia h x b  ( c m . „ 6 ? h 3 h h . O5o3p.“, M  1 
3a 1911 r ., CTp. 55), c h h h i k o m b  cnoaceHB, Mano jjeMOHCTpaTH- 
BeHB H BB CHHBHOfi CTeneHH 3aBHCHTB 0TB HHfl;HBHp;yanBHBIXB 
KaaecTBB 3EcnepHMeHTaTopa.

H nonaraio, e t o  b o o 6 ih ,6  b b  nporpaMMy npaETHEecEHXB 
3aHH'riH 3,na yaaiH,Hxca b b  cpe^Heii uiKoni He cni^yeTB b h o - 
c h t b  cnojKHBixB h  Tpy,n,HBixB MeTOflOBB onpe^ineH ia, TpeSyio- 
ih ;h x b  aepe3B-aypB Sonbnioro HanpaaceHia opraHOBB nyBCTBB 
yaaiH,Hxca. O c o ó o h  t o e h o c t h  pe3ynBTaT0BB BiuB 3;i,ioB He 
HyjKHo; HtenaTenBHO j i h h i b , e t o S b i  MonoflBie nio/iit caMOHHEHO 
3aBepinanH t o t b  Harna^HHH, fleMOHCTpaTHBHBiH m c t o ^ b , k o t o - 
pBlil KpaCHOH HHTBK) npOBO^HTCH E6p63B Bci OT.H.ijIEI $H3HKH 
h  nesKHTB b b  o c h o b £  npenoflaBama; e t o Gb i  o h h  c o 6 c t b 6 H h b i m h
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pyKaMH BOCnpOH3BÔ ,HJIH npa6jIH3HTejII>HO TO 3K6 OaMOe, HTO 
npoH3Bo^Hnoob b t . Kjiacci npeno^aBaTeneMT.. IIoaTOMy, niMT. 
nporo,e Ha6nro,n,aeTCH suenaeMoe aBJieme, TiMT. aynine. B o t t > 
noneMy a piinarocb npe^cTaBHTb no flaHHOMy Bonpocy cn i-  
jtyromiii ontiTT.:

Ha Bo^,aHofl S an i, b t . <J»ap$opoBOMT> THrni, Me^neiiHO n 
ocTopoacHO pacnnaBnaroTT. H3cni,n,yeMoe TBepaoe Tino, Hanpn- 
Mipr>, rnHąepn^T. creapHHOBofi k h c j i o t l i nań, KaKT. ero npn- 
h h t o  Ha3UBaTb, CTeapnHT.. B t > pacnnaBneHHyro j k h ^ k o c t b  no- 
rpyHtaiOTT. Ha KopoTKoe BpeMH KOHeiyb MinHaro CTepłKeHbKa, 
oxna3K,n,aiOTT> ero, CHOBa norpyacaroTT. h  npoH3BOjjHTT> ary  ua- 
HHnynan,iro jro TixT. n o p t, noKa KOHeiyb CTepnceHbKa He no- 
KpoeTca TOHKHirt h  poBHBiMH cnoeMT. iiciibrryeMaro BemecTBa. 
3aTiMT> CTepateHeKH Kna#yTT> no KpanHen M ip i Ha cyTKH b t .  
xonoHHoe MicTO, nynnie Bcero Ha ne,n,T>, ecnn onpea,ineHie 
npoH3Boa,HTca b t . Tennoe BpeMH ro,n,a, noTOMy h t o  HJHpu b o - 
o6in,e nocn i nnaBnenia Me/tnenno BO3CTaHOBnaroTT> upeacHioro 
OBOK) KOHCHCT6Hn;ilO.

npnroTOBneHHEiS TaKHMT. o6pa3OMT> MijrHHiH cTepaceHeKTy 
onycKaiOTT. TiMT. k o h u ,o m t >, k o t o p h h  noKpuTT. CTeapHHOMT., b t > 
ęf>ap$opoByro naniny co pTyTt.ro n BMicTi c t > pa^oMT. nocTa- 
BneHHHMT. TepMOMOTpoMi. yKpinnaroiT. Ha nrraTHBi, b t .  BepTH- 
KanbHOMt. nonojnemn. HauieHKa co pTyTbio noMiin,aeTca Ha 
BO^aHOH Gani, no^orpiBaeMon ropinKofi.

CaMoe BaJKHoe h  cym,ecTBeHHoe b t > s t o m t . cnocoGi t o , h t o  
m o m c h t t . pacnnaBneHia acnpa He ynaBniiBaeTca 3piHieMT>, h t o  
HOKHacT. óbiBaeTH. He TaKT>-TO nerKO cflinaTb xa3Ke ontiTHOMy 
3KcnepHMeHTaTopy, a o Gt . s t o m t . jtaeTca carH an t 3B O h k o m t >.

Jl/fcno b t > t o m t >, h t o  ecnn o ^ h h h  nonrocT. ranbBaHHnecKaro 
aneMeHTa, coe^HHHTb Hepe3T> aneicrpiiHecKiii 3 B o h o k t > c t > Bepx- 
h h m t >, HHCTHMT. k o h i ^o m t . MipHaro CTepaceHbKa, a Kpyrotr— co 
pTyTbio b t . <J>ap$opoBOH HameHKi, t o  b t > H,inn TOKa He 6yn,CTT>, 
nGo acnpT, He npoBO^HTT. aneKTpHHecTBa; h  k o  TixT> nopa., noKa 
łKHp'b noKpbiBaeTT, KOHen,T> cTepjKenbKa, sneKTpnHecKifi 3 b o h o k t .  

Gy^CTT. 6e3a,ificTB0BaTb.
Ho c t o h t t . TonbKO Kupy pacnnaBHTbOH o t t > HarpiBam a 

pTyTH, KaKT. n,inb 3aMKHeTca, n 3 b o h o k t > HaHHeTT. HenpepniBHO 
3BOHHTB. B t . 3TOTT. M0M6HTT. HO TepMOMeTpy OTCHUTBIBatOTT. 
TeMnepaTypy, KOTopaa n Gy;i,eTrb t o h k o h  nnaBneHia ;i,an- 
Haro Tina.

PaayMieTca, TaKHXT> HaSmo^eHin na^o c^inaTb HicKonbKO 
h  n,na OKOHHaTenbHOii ycTaHOBKH TOMnepaTypm nnaBneHia GpaTt. 
cpe^Hee apnoMeTHnecKoe H3T> h h x t >.

K ie B t .

pTyTt.ro

