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Iiaiiiujcmie cjioii 3eMHoń aTMOc^epuJ).

y ĵiEc^pefla J3ereHepa.

Ilp o m ao  yjKe o k o h o  ^.Bajma™ jiisTt e t  T i x t  n o p t ,  K am  
MeTeoponoria, He ^.OBoaBCTByacB H3yieHieMT> aBaemfi, npoHcxo- 
flain,Hxi, B t  Henocpe^cTBeHHofi ó b e b o c t h  k t > aeMHon noBepx- 
h o c t h , npHCTynHna K t H3CJi’fe,n,OBaHiio BticmHX'B caoeB t a m o -  
c^ ep u . rnaBHBie m o t o ^ b i  b t o h  h o b o h  oójiacTH H3cai^0BaHin, 
KOTopyio HasBiBaiOTt TenepB aapoaoriefi, oeHOBaHBi Ha npHMi- 
HeHiH BO3flyniHBix'B SMiieBi., Ha nojpBewh HaSaionaTeaefi Ha 
aapocTaTaxrb h  Ha c b o 6 oji.h o m ’b  nop.teM i He6ojiBHiHxrb B03^yiu- 
HBIXrB HiapOBt, CHa63KeHHBIXrb eaMOHHHiymHMH npHÓOpaMH. B b i - 

COTBI, ^.OCTHrHyTBia 3THMH TpSMH CIIOCoGaMH, COCTaBJIHIOTt Hpn- 
6 h h 3 H T 6 j i b h o  7000, 10800 h  29000 MeTpoBt, n  m o j k h o  HaniaTBca, 
h t o  b i  Gy.n.ymeMt ynacTca no^,HaTBcn eui,e HeMHoro BBiine.

B aa ro ^ a p a  nopaaHTenBHBiMt OTKpsiTiaMt, cjpbjiaHHHMt 
B t BTOMt HanpaBaeHin, HaniH npep,OTaBaeHia o CTpoeHin aTMO- 
c^ ep ti noayannH  c o b c I s m t , HOByio ocHOBy, h  m o s k h o  c m I jio  CKa- 
3H t b , h t o  MeTeopojioria npeBpaTnaacB TenepB H 3t CTaTHCTHKH 
noronEi b t > aacToam yio <j>H3HKy aTMOC^epsi. CaMUMt BascHBiMt 
b t > b t o h  o6aacTH c a ia y e T t  cmrraTB OTKpBiTie, c/i/hnaHnoe o j x h o -  

BpeMeHHO B t 1902 r .  AccMaHOMt h  TaccepenKt-ne-BopTOM t, a 
HM6HHO, h t o  aTMOC<J>epa pacna,n,aeTca Ha pna 6oaBHiHX'B caoa, 
B t  KOTopBix'B pacnpejykaeH ie TeMnepaTypni OTannaeTca p p y r t  
o t t . ;rp y ra  KopeHHEiMt o6pa3OMt, npHneM t rpaHnn,a Meacjty 
HHMH aeSKHTt Ha BBICOt I s 11 KJiaOMeTpOBt H aftt EBpOHOH.

H3BioTHO, h t o  TeMnepaTypa aTMoecjsepni nocTeneHHO no- 
HHHcaeTca no Nrhpls noflHHTia BBepxrB, h , K am  n o K asaa t Bnep- 
BBie aopAi> KeaBBHHt, o t o  asaeH ie BBi3BaHO BepTHKaaBHBiMt 
TeneHieMt B03,n.yxa. TIocniflH in n p n  cBoeMt nonHaTin pacnin-

*) Die Ersorschung der obersten Schichten der Erdatmosphare von A. We 
gener in Marburg. Himmel und Erde. 24. 289 (1912).
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paeTca, nona/ian e t .  c j io h  Goji-fee HH3Karo flaBjreHia, a paoiuu- 
pem e 3 t o  Ha ocHOBaHin ra3OBiJx'Ł saKOHOBi. B neneit aa coóoio 
nooTeneHHoe oxjia>K;i,eHie. IIpeJKfl,e npe^nonarann, h t o  BH3BaH-

Hoe 3TBMT. o6cTOHTejibcTBOMi> na,n,eHie TeMnepaTypu npo ,̂OJT- 
ataeTCH ;i,o KpaHHHro npejrfejia aTMOc^epw, h  hto nocjrŁ,nHiH 
jieacHTi. He Bbiine 25 KHjiOMeTpoBH, TaKi> K ara Ha 3to h  BucoTi
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.HOJTiKHa 6 ł i  Gh i t h  yaie TeMnepaTypa aócoaiOTHaro Hyaa. Ho 
npeji,CTaBjxeHin a ra  Tenepb OKOHaaTeabHO onpoBeprHyTbi Bbime- 
yilOMHHyTblMH OTKpblTiaMH, TaKb KaiiTi I13b MH0HHXb C0T6Hb 
noKasamfi aapocTaTOBb cb caMonnmymHMH npnóopaMH BbiTe- 
Kaeib cb Soabiuoio t o t i i o c t b i o  h  npaBHabHOCTbio, h t o  Ha b h -  

coi”fe 11 KHaoMeTpoBb na^eHie TCMiiepaTypu npeKpain,aeTca, n 
h t o  no t Bbuneaewainie caon oSaajiaiOTb Be33.l1 o ^ h o h  h  TOH-ace 
TeMnepaTypoH. TeMnepaTypa na^aeTb OTb cpeflHen TOMnepa- 
Typbi Ha 3eMH0H noBepxHOCTii Bb +  8° C. 30 — 55° C. na b k i - 

COTli 11 KHJIOMeTpOBb H OCTaeTCH TaKOBOK) BnnOTb RO HaHBblC- 
HIHXb ypOBHOH, 30CTHrHyTbIXb 30 CHXb nopb (29 KHJIOMeTpOBb). 
n o  npe^aoaceHiio TaccepeHKb-^e-BopTa HnacHin c j i o h  Ha3u- 
BaiOTb t  p o i i  o c <J> e p o h , BepxHiii — C T p a T o c ^ e p o i i .

Tponoc^epa npeacTaujiaeTb Ty nacTb 3eMHoil aTM0c<j>epbi, 
KOTopaa HMieTb HanSoabinee 3HaneHie 311H ynenia o noro /ii, 
TaKb KaKb Bb Hen npoHcxo3HTb Bci aBnema, KOTopbia m h  

oÓHHMaeMb oSmyiMb Ha3BaHieMb „noro,n,bi“. OHa aaKjnonaeTb 
Bb cefyfe b c i o  mnajiy oSaaKOBb, pacnojio>KenHbixb onpe/ykneH- 
h ł i m i i  apycaMH, u HaHBbicHiia H3b HHXb, c i r r u s ,  jiemaTb y 
caniaro BepxHaro ea npe^-feaa. Ona saieiionaeTb TaKace t I i rpo- 
MaflHbie BO3flyniHbie Buxpn, KOTopbie na3biBaiOTca n,HKaoHaMH 
n aHTnn,HKJiOHaMH, KOTopue oSosHaaaiOTca Ha naniHXb MeTeo- 
pOJIOrHHeCKHXb Kap'raxb, H OTb KOTOpbIXb 3aBH0HTb B06 pa3HO- 
o5pa3ie aBaeiiiii norojiBi. Ona 3aKJiroiaeTb, HaKOHeiyb, TOTb 
rpoMaflHBiii oÓMliHb BO3flyxa, KOTopuii npoHcxoflHTb Meacjiy 
OKBaTOpOMb H HOaOCaMH H KOTOpblH, KaKb Mbl Tenepb BHJBMb, 
6biab He Bnomrfe yji,o6HO Ha3BaHb o5in,HMb KpyroBopoTOMb 
aTMOC(f>epbi.

CTpaTOC(jf)epa, HanpoTHBb, BnojiHli CBoSo^Ha OTb o5aaKOBb 
(eciiH He c h h t h t b  o6pa3OBaHHbixb nocjrfe B3pbtBa BynKaHa Kpa- 
KOTay (1883 r.) „cBliTHmHxcH HOHHbixb o5naKOBb“) h  h b  npn- 
HHMaeTbj noBH^HMOMy, HHKaKoro ynacTia h h  Bb n,HKJiOHHbixb 
BHxpaxb, h h  Bb oSiyeMb KpyroBopoTi BO3jiyxa. 3aTO, nocKOJibKy 
H03BOaaiOTb Cy^HTb o6b 3T0Mb cpaBHHTeilbHO HeMHOrOHH- 
caeHHbia HaSaiojieHia Bb Hen, saMlmaeTca Bce ycHjiHBaiomifica 
Cb b h c o t o i o  b o c t o h h h h  BliTepb, KOTopHH, no cBoeMy Hanpa- 
Baeniio, Bbi3BaHb OTCTaBaHieMb BepxHHXb caoeBb aTMOc<J>epbi 
OTb Bpain,aTeabHaro flBUHcema 36MHH, a 3 t o  OTCTaBaHie cjrt- 
jiyeTb oSbacHiiTb TpeHieMb o ra3H, KOTopbie Bb cooToaHin Han-
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BLicmaro pa3piaceHia 3anoaHaiOTa. Bce MeHipynaaHeTHoe npo- 
CTpaHCTBO

Ha 3 t o m t . KOHaaeTca aapoaoria. Ho, nana. HOKa3BiBaeTa. 
S irn u n  Barania. Ha pa3pi3a. aTMOc^epbt, H3o6pa5K6HHbifi Ha 
$ h b . 1, Ha,n,a> BucoTaMH, po KOTopnixa> pocTnrann HauiH caMO- 
HHmyipie npHSopbi, neiKara. eipe c h o h  rpoMapHoi m o i h ,h o c t h , 

Ba. cpaBHeHiH ca. k o t o p ł i m h  caon, o KOTopi>ixa> Gbiaa po cnxa. 
nopi, p ia b , HOHTH HHHTOSKHbl.

Ho cooTHonieHie s t o  coBciMa. H3MiHaeTca, ecan npnHHTŁ 
b 'b  pa3CH6Ta. pa3aHHHyio nnoTHOCTb caoeBa.. y® e Ha Bucorił 
5 KHnoMeTpoBa. paBaeHie napaeTa. po noaoBHHbi; 3HaaHTa>, m b i  

HMieMa> nopa. coGoio—no u a c c i—noaonnHy aTMOc<j>epbi, a Ha 
BepxH6H rpaHHpi Tponoc<^epw rocnopcTByeTa. t o j i b k o  1 / i  aTMO- 
c^epHaro painienia, Tana. h t o  3T0Ta> cnofi, HecMOTpa Ha ero 
HHHTOiKHyio BbicoTy, 3aKnK>aaeTa> Ba. ce6 i 3/ t Bcen aTMoetpepu. 
Ho ca. p p y ro i cTopoHŁi HiitOTopua c b ś t o b h i h  aBneHia, npoHcxo- 
pam,ia Ha BbicoTi 200 h , noiKaayii, paace 500 KHnoMeTpoBa,, c b i i - 

piTeabCTByiOTa. o t o  Ma., h t o  h  Ha 3 t h x t . BucoTaxa> arJ MOC$epa 
oGaapaeTa. eipe 3aMiTHOio naoTHOcabio.

n p n p o p i  3THxa> HanBbicuiHxa., HepocTynHbixa. aapoaorin 
caoeBa., nocBaipeHa. Ba. nocaipHee BpeMa p ian i ii papa. HHTe- 
pecHbixa> H3caipoBaHiH, na KOTopnixa. a aenepb h  ocTaHOBaiocb 
noppoGHie. Tana. Kasa. Ba. paHHOMa. c a y a a i  m h  He Ba. cocaoa- 
Hin paan HenocpepcTBeHHoe ToaKOBaHie BHpHMbiMa. cniTOBniMa. 
aBaeHiaMa., npoHcxopaipHMa. Ha 9THxa> rpoMapHbixa. BucOTaxa>, 
t o  a caniaio HeaniHHHMa. cpa3y oGpaTHTn BHHManie Ha t o , h t o  

BbiBopm Haniu, no cpaBHCHiio ca. HenocpepcTBeHHniMH n Ha- 
peacHbiMH pe3yabTaTaMH aaponorin, GypyTa. h o c h t b  Ba. H3BicT- 
iioii caeneHH rnnoTeTHHecKiH xapaKrrepa.,

y » e  Ba. 1875 r . H3BicTumi BiiicKiii KanwaTonora. TaiiHa., 
n o c n i  T o r o  K a s a .  B y c c e H r o  o G H a p y . K u n a .  c a i p n i  B o p o p o p a  b t » 

aTMOCtJiepHOMa. BO3pyxi, oGpaTHaa BHHMaHie Ha t o , h t o  E m m ę  

1 0 0  K H n o M e T p o B a .  a T M O c ^ e p a  p o n a m a  c o c t o h t b  B 3 a >  H n c a a r o  b o - 

popopa. ^ o a ro e  BpeMa HaGaiopeme BycceHro He Haxopnao 
paanH iiiniaro nopTBepatpeHia. Ho Bana. t o h b k o  ToTbe Ba. 
1901 r .  npoH3Beaa> h o b h h  H3Mipema, h  noKa3aaa., h t o  BO3pyxa>

*) nojiHoe nonynspHoe H3no>KeHie moikho hbUth bt. „Neuere Forschungen 
auf dem Gebiete der atmospharischen Physik" b i> III TOM-fe Abderhaldens Fort- 
schritte der naturwissenschaftlichen Forschung. (Berlin und Wien. 1911)
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3 a n a i o n a e ' j rb  0 , 0 2 %  B o ^ o p o p ; a  n o  o S ^ e w y  ( n H c a o  s t o  H a  o c h o - 

B a H i n  K p H T H K H  J l o p ^ a  P o a e j l  flO aH C HO  Ó b IT b  n c n p a B a e H O  H a  

0 . 0 0 3 3 ) ,  t o  r a H H T >  c H O B a  B e p H y a c a  k t > S T O M y  B o n p o c y  h  H a  

O C H O B a H lH  ra 3 0 B M X T >  3aK O H O B T> B H T H C H B ff B , H TO  B O flO pO Jl.T . H a  

B H C O T Ś  5 0  K H JIO M e T p O B T . flO H te H T . C O C T aB JIH T b  1 4 %  n o  o 6 rb e M y  

B c e i i  a T M O c < J> e p n i, a  H a  b h o o t I j 1 0 0  K H a o M C T p o B T s — 9 9 % .  H e -  

o 5 x o a h m o c t b  3 ' r o r o  c a i f l C T B i a  n e r r c o  c e ó t  y a c H H T b .  P a 3 a H H H b i e  

r a 3 b i  B O 3 ^ y x a  o 6 a a ; i , a i O T 'b  y  3 6 m h o h  n o B e p x H O C T H  o n p e . n i a e H -  

h h m h  n a p n , i a n b H b i M H  f l a B a e H i s M H ,  c y M M a  K O T o p b i x 'b  c o c T a -  

B . 'i a e T rb  o 6 m , e e  ^ . a B a e H i e  aT M O C < J> epb i, n o K a 3 b i B a e M o e  S a p o M e T p o M T . .  

n o  r a a o B b i w b  s a K O H a w a .  n a p n , i a a b H o e  f l a B j i e m e  j j i a  K a a < a a r o  

r a s a  ^ .o a a iH O  y  Gm  n a m  c t .  b m c o t o i o  t I j m t . Ó M C T p i e ,  u rfcM 'b  

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

3 o b t . G b iC T p o ,  a  A n s  a e rK H X T >  M e ^ a e H H O .  T a K H M T . o G p a a o M i .  n p n  

n o rT H a T iH  H a  ^ o c T a T O H H y i o  B b i o o T y  m u  f l o a a c H M ,  H aK O H en ,T > , p ,o -  

C T H r H y T b  T a K o f i  t o h k h , r f l i  n a p n ; i a a b H o e  ^ a B a e m e  T a a c e a a r o  

a 3 O T a  h j i h  K H C J io p o p ,a  H a n i i H a e T T .  y c T y n a m  n a p i p a a b H O M y  j i , a -  

B J ie H i r o  B o ^ o p o ^ a ,  K o r o p o e ,  n p a B ^ , a ,  b t . H a n a a t  Ó H a o  K p a f t a e  

H H 3 K H M T .. H a H H H a H  CT. 3 T 0 H  B b lC O T b l, B O ^ O p O ^ T j  C T aH O B H T C H  

r n a B H O i o  c o c T a B H O io  n a c T b i o  a T M O c ^ e p b i .

P a H H T >  o p a 3 y  i i o h h h t .  G o a b i n o e  3 H a n e H i e  p a 3 o 6 p a n H b i x ,b  

s n i e b  c o o T H o n i e H i i i ,  h o  e w y  H e  x B a rr a a o  3 K c n e p H M e H T a a b H a r o  

M a a e p i a a a  a h s i  n p o B - fe p K H  n o 3 ,H H c a e H H M X T >  p e 3 y a b T a T O B T > .  H o  

j j a w e  H O B o e  n e p e n H c a e H i e ,  n p o H 3 B e ^ e H H o e  b t . 1 9 0 9  r .  P y M ^ p n ,  

K O T o p h i i i  o n n p a a c H  H a  h o b m h  h  G o a ś e  n p a B H a b H M a  n p e ^ n o j i o -  

J K e H ia  o  p a c n p e ^ i a e H i n  T e M i i e p a T y p u  n o  n e p T i i K a a s i M T . ,  o c h o -  

B a H H b i a  H a  b h o b b  n o a y T e H H u x T .  ^ a H H H X T >  o  C T p a T O C ^ e p i ,  H e  

n o ^ ,B H H y j i o  B o n p o c a  B i i e p e j i . - b .  B t .  t o m t »-hc6  r o a y ,  H e 3 a B H C H M 0  

o t t . 3 t h x t .  T e o p e T H H e o K H x rb  c o o G p a a w H i H ,  a  B H C K a 3 a n rb  n p e , n n o -  

J iO ż n e H ie ,  h t o  H a  b u c o t I j 7 0 — 8 0  K H a o M e T p o B T .  p o a a c H a  c y m , e -  

C T B O B a r b  B e c b M a  p i a n o  B b tp a a c e H H a H  r p a H H i j a  M e a t ^ y  c h o h m h . 

B o - n e p B M X T > ,  n o T O M y  u t o  n o  (J )O T o rp a < { > H H e c K H i,rb  H 3 M i p e H iH M T .  

l e c c e  B H c o T a  3 T a  O T B ^ n a e T T .  b m c o t I .  C B iT a H i,H X C H  h o h h m x t > 

o S a a K O B T .,  n o B e p x H O C T b  k o t o p m x t >, t o t h o  T a i c b - a c e ,  K a K r  h  n o -  
B e p x n o c T b  o 6 u K H O B e H H M X T . c a o H C T M X T >  o ó a a K O B T . ( S t a t u s )  B H y T p n  

T p o n o c < J ) e p u ,  c o c T a B a a e i " b  r p a m i T H y i o  n o a o c y ;  b o  B T o p u x 'b ,  n o -  

T O M y  h t o  s a d a c h  a e a jH T T j  B e p x H i n  n p e ^ i a T .  r a a B H O H  c y M e p o n -  

h o h  a y r w ,  t . e .  B 0 3 ,a y x T >  H a  3 t o h  b m c o t I j n p n  n p o x o a c ^ , e H i n  

n e p e a T .  H e r o  c o a H e n H a r o  C B lsT a  n e p e c T a e T T .  ,n,H<|)<J>y3H0 O T p a a t a T b
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nocniflHiii. IIpeflnoHO/KeHie oto nepeiuno b'b yBipemiocTB. Korp,a 
npii nepenHcneHin Teopei'HHecKHxrB bbibohobt, Parnia OKa3anocB, 
HTO KaKt pa3T> Ha 3TOH BETCOTi JI.OJIJKeHT, JieJKaTb CJIOH CB no- 
pa3HTeHBHO ÓBICTpO MiHHK>IH,HMCH COCTaBOM/B aTM0C(J)6pBI.

BpeMH npHHecjio n,ijiBiii pn^T, bt, BBicuien cTenenn aaMi- 
HafrejiBHBix'B h HHTepecHBixrB no^,TBepHtji,eHiH aToro, Ha nepBBiii 
bbfjihah napaAOKcanBHaro npe^nojioaceHia o BOflopo,n;HOH czepił 
HajlB HaiHHMH TOJlOBaMH.

IlepBOe H3rB 3THXrB HOflTBepjK^eHlH CBH3aHO CB MHOrOKpaT- 
h b t m b  Ha6jrK>,neHieM'B HeHopManBHaro 3ByKOBoro HBJieHiH, ko- 
Topoe oÓHapysKHjiocB ocoSeHHO p iano  bo BpeMH onncaHHaro 
K a p B e H O M H . .n i iH a M H T H a r o  B 3 p B iB a  1 5  noaSpa 1 9 0 8  r . Ha iDHr- 
(ppaycKOH HcejifeHOH ^ o p o ri. CaMoe nopaaHTejiBHoe bb  btomb 
HBneHiH, 3to cyin,ecTBOBaHie—KpoMi HopMaJiBHaro npejpŁna, 3,0 
KGToparo ftOHOCHnacB 3ByKOBaa BOJiHa H3B M iera B3pBiBa, i;ai;i> 
H3*b ijeHTpa coTpHceniH,—ein,e BToparo, HeHopMajiBHaro npe- 
jpina, 3axBaTBiBaiOH],aro ropa3,n,o Sonie oSniHpHyio oSjiaoTB, 
OT^iiteHHyio otb nepBOH „nonocoio thhihhbi“, ihhphhoio pobho 
BB 1 0 0  KHHOMOTpOBB. KaKB BHftHO H3B KapTOrpaMMBI, H3OÓpa- 
iKeHHOH Ha <J>nr. 2-fi, HopMajiBHBii npe,n;ijrB, ^o KOToparo flo- 
HOCHJiaCB 3ByKOBaH BOJIHa, flOCTHraeTB ' 3 0  KHJIOMeTpOBB OTB 
ero HCTOHHHKa, ho bch KapTorpaMMa paaBHTa o ,̂HOCTopoHHe 
tojibko bb ciBepHOMB HanpaBjieHiH; cjii^,yiom,aH ^.aJiBiue oSjiaciB 
THHIHHEI, BB KOTOpOH He SbiJIO CJ1BIUIHO 3ByKa, ftOCTHraeTB 
1 4 0  KHJIOMeTpOBB pa3CTOHHifl OTB MicTa B3pBIBa, a OTCK)p,a Ha- 
HHHaeTCH BTOpaa HeHOpMaJIBHaH, HlHpHHOIO BB 5 0  KHJIOMeTpOBB, 
KOTopan 0XBaTBiBaeTrB no ropnaoirry yrojiB bb  80®  c b  CiBepa 
Ha B oCTOKB, H BT> KOTOpOH SblJIB CJIEUHeHB B3pbIBB, IipiIHeMB 
BHyTpeHHiii Kpafi 3toh o6nacTH BEipaHceHB p isn ę  BHiuiHHro.

CymecTBOBaHie stoh BTopofi, HeHopMajiBHOH oSnacTH, jxo
K O T O p O H  ffO H O C H H C H  3 B y K B , ( j f ) O H B - ; i e M B - B o p i i e  O Ó B H C H H e T B  O T p a -

jKemeMH 3Byica o t b  pa3CMaTpnBaeMaro HaMH rpaHHHHaro c jio h

aTMOc<$epBi. 9 to ocHOBaHO Ha cninyiomeMB pa3cyjK,n,eHiii: laKB
K a K B  c K o p o c T B  3 B y K a  B i )  B O 3 ^ y x i  p a B H a  3 3 0 ,  a bb Bo.n.opoj.i—
1 2 8 0  M e T p a . w b  b b  c e K y H j t y ,  t o  b b  c j i y n a i  c y m e c T B O B a H i n  p i a -

koh rpaHHu.bi, yase npn y r n i  t r a f e m  3ByKOBaro Jiyna Ha rpa-
,, o V  \

hhhhbih cjioh bb 15° fonpeftijiaeMaro H3B Sina =  —  ao.ukko
I ,  /

H a c T y n H T B  n o n H o e  B H y T p e H H e e  O T p a a c e H i e ,  h j i y n B ,  e c j i n  n o -

A.M fpdhi Beiencp-b.
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nycTHTt ero npaMoanHefiHoe pacnpocTpaHeHie, n o c n i OTpaace- 
h ih  .nonJKeHB ^.ocramyTŁ 3eMHon noBepxHOCTH Ha paacToanin 
40 KHJioMeTpoBi. on> HCTOHHHKa 3Byita. C b BHiniHea cTopoHbi 
o t b  3Toro n p e^ h n a  p,oaHtHa JieacaTb BTopaa HeHopManbnaa 3OHa 
3ByKa 6e3b pi3KO BupaHceHHaro n p e ^ in a . Kor^a-ace (ponb-neMb 
BopHe npiraajrb  Bb pa3caeTb KpaBH3Hy 3ByKOBbixrb nyneir,

<t>nr. 2.
PacnpocTpaHeHie 3Byxa npH BBpbiBi HHHaMHTa 15 Honópa 1908 r. Ha 

IOHr4>pay, no ce-KepBeHy.

Bbi3BaHHyio na^eHieM b reM nepaTypti c b  b b i c o t o i o  Bb Tpono- 
cijiepi, h  CBepxb Toro t o  oScToaTenbCTBO, a ro  o6a ra3a Bb np.e- 
lyfi.jibHOMb c a o i  pa3rpaHnaeHbi ne nnoaH i p ian o , BcaiflCTBie 
nero  ne MoaceTb 6 b i t b  p in u  o HacToain,eMb OTpaaceHiH, a ToabKO 
o nocTeneHHOMb KpuBoaHHeiiHOMb n ep e K a ii 3ByKOBbixb ayaeii,
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to eMy ynanocB noKa3aTB, hto bm4 cto BBimeBBiHHcneHHaro pa3- 
CToaHia bh> 40 KHjiOMeTpoBT> nonyHaeTca pa3CToame ott> hctoh- 
HHKa 3Byna bh> 120 KHnoMeTpoBH. B cstj BCJiKaro coMHtaia 3to 
oGrBaoHPnie aBneHii cni.n,yeT'B cHHTaTB ropa3^,o Gonie coBep- 
meHHBiMrB, n i m  Bci npeacHia hohbitkh, ocHOBamiBia Ha nepe- 
M iHi HanpaBneHia Bl/rpoirB cb bbicotoio, h nosTOMy npHBeseH- 
HBia 3^,icB BBiHHcneHia cnyiKaTH kocbphhbimh HOKasaTenBCTBOMT. 
cymecTBOBama BBime 70 KunoMeTpoBH. BOfloponHOH c$epBi.

B’fopoe eiu,e Gonie yGip,HTenBHoe HOKa3aTenBCTBO BBiie- 
KaeTH H3H 3KcnepHMeHTanBHBix'B H3cnip,OBaHiH 3HaMeHHTaro 
reiiflenBGeprcKaro <|>h3hkh Jlenapna na,n'b BBicoTaMH nonapHaro 
ciam a, OToro npeac^e 3ara,n,OHHaro CBiTOBaro HBneHia, KOTopoe 
tohbko b/b nocniAHee upewa Gbmo yflOBneTBopHTenBHO BBiacHeHO 
cb tohkh 3piH ia sneKTpoHHOH Teopin ’).

yjKe AHrcTpeMH h HaynBcena. npe^nonarann, hto ciBep- 
Hoe ciaHie cni;xyeTrB npuBecTH k ł  KaTOflHBiMH nynaMrB, koto- 
pBie bo BpeMH CBoero nornom,eHia aTMOc<{>epoio BuabiBaiOTH 
csineH ie nocni^H en. EapKnau/yB, oflHaKO, nepBEiH nucEa3anri» 
npe^nonosKenie, hto 3th KaTOflHBie nynu HcnycKaiOTca conHpeMH.,

KaKH H3BicTHO, TaKie KaTO^BBie nyna coctohth H3H> MenB- 
HaHHtHXrB SneKTpHHeCKH 3apaffieHHBIXrB HaCTHH6K'B, TaKH> Ha3BI- 
BaeMBIX'B 3JieKTpOHOBrB, BBl6paCBIBaeMBIXrB CB rpOMaflHOIO CKO- 
P octbio KaTOflOMT. KpyKCOBOH TpyGKii. PaeKaneHHBia no Giną 
T ina Tonce BBrGpacBiBaiOTH aneKTpoHEt, hto, BipoaTHO, HMieTH 
M icro h Ha eonHpi. Pa3yMieTca, bth KaTo^HBie nyHii bh> Gojib- 
niHHCTBi cnynaeBB nornoin,aiOTca caMOH conHenHOH aTMOc^epoii 
n  TaKHMb o6pa3OMH> 3a,u,ep3KHBaiOTCH, ho bh> tomh> cnynai, KOrAa 
pacKaneHHBia oGnaKa <J>OTOc<|>epBi no;i,BiMaiOTca ocoGchho bbicoko, 
hto HwieTH, MicTO nrB apKHX'B ea o6nacTax,B, Ha3BiBaeMBix'B 
„4>aKenaMHa, sneKTpoHBi w i io r B  bo3mojkhoctb cboGohho BBine- 
TaTB BH> MipOBOe npOCTpaHCTBO.

IIpu stomh. 6e3pa3nHHHO, GynyTH-nH sto HaoToaiąie Ka- 
TOHHEie nyna, Hjra-ate npyrie  MaTepianBHBie nyna nonoÓHaro 
pona. Kann. H3BicTHO, a  P-nyHH pan ią  o6pa3OBaHBi, nonoGHO 
KaTOHHBrMH nynaMH., H3'B MenBHaauiaxH. OTpapaTenBHO 3apa- 
HieHHbiXT> HacTHHeKH., tohbko BBi6pacBiBaeMBix'B cb ropa3no 
GonBmeio CKopocTBio, KOTopaa m o w b  nocraraTB hohth cko-

0  Cm. „<J>H3HHecK0e O6o3ptHie“ , 1912 r., CTp. 30.
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poora cBiiTa; a-ayan pa^ ia  npe;LCTanaiuoTrb tojks BecbMa Sucapo 
flBH5Kyiu,iaca MaTepiaat>H£ia aacTiriKit, 3apaaa> KOTopbixa> noao- 
HfHTeneHa.. Kaaa. tohkko  hto  6 h jio  ynoMHHyTO, cnipyeTa. 3,0- 
nycTHTB, hto Ba. ciisepHOiia. ciaHia npHHHMaiOTa. yaacrie Bci 
3t h  aynii h  em,e MHOrie .apyrie, KOTopbixa. EaMt ao c h s t . nopa. 
em,e ne yjiaaocb Bocnpon3BecTH Ba. aa6opa'ropia ’). Ho sjyfecb 
flna npocTOTbi m li Sy^eMb roBopuTB tojibko o KaTo;i,Hi.ixa> nyaaxa..

EopKaaH/ty ysaaocb noji;TBepp,HTb 3to oSa.acaeHie cŚBep- 
sa ro  ciaHia nyTeMa. onHTa. O h i . BBejia. ca. otoio u/hubTO Ba. 
Soabinyio KpyiccoByio TpyÓKy Maabiii mapoo6pa3HbiH MarHHTa., 
npe^cTaBaaiomifi seMjuo, h T a n w i. o6pa3OMa> Bbi3Baaa> Bb iia- 
abixa> pa3M,hpaxa> cisBepHoe ciaiiie. n p n  3T0Mb ifaTO^Hbie Jiynn 
OTKaoHaaacb noaeMa. 36MHoro MarHHTa BecbMa cjiojkho h  OTHacra 
nona^aan Ha 3affHioio noBepxHOCTb mapa, t . e. Ha h o h - 
Hyio cropoHy.

PimaiomHMH Ba. 3T0Ma> Bonpocfe caiflyeaa. CHHTaTb Teope- 
THaecKia HScaiflOBaHia HlTepMepa, KOTopaiii Ba. lyknoMb pajyfe

<t>nr. 3 .

CTepeocKonHHecKiH chhmoki. HlTepMepa ca. npoBOJiOHHoń Monena, n3o6pax<aiomeH 
xoflb KaTOflHbiKt jiyHeM b6jih3h HaMarHHHeHHoń 3eMnn.

l) ripncyTCTBie nonowHTenbHO 3apflx<eHHhixb nyMeił, (aaKi. a-nyHH paaifl u 
aHOflHbie Jiynn) noBnawMOMy cn-Łayen. H3b BpeMeHHaro noBBJieHia bt> cfeBepHOM-b 
cisiHin KpacHbix*b CB-feTOBbix-b nyneń, o6ycaoBJieHHbix-b no <t>orenio nosiBJieHieMT. 
aHOflHaro cneicrpa a30Ta (nHHin 561 pp..), npHneMT. ocTanbHua anilin OTBfenaioTb 
KaTOHHOMy cneKTpy. ripn HCKmonnTenbHOMT. Bbi6pacbiBaHin oTpmiaTenbHbua. aneKpo- 
hobt., cojiHue nonjKHO 6 u  HenpepbiBHO npioóptTaTb Bce BO3pacTaioinifi nonown- 
TenbHbiń sapnaa., hto paaywkeTCH HeBO3MoxcHO.
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paóoTB c b  Sontnioio 3ai’paTOio Tpy,n,a b h h h c j ih j ib  KpHBbia, o h b - 
CBiBaeMBia b b  npocTpaHCTBi aneKTpoHaMu n p n  h x b  OTKjiOHeiriii 
36MSHMB MarHHTH3M0MB, adłMB nOCTaBHaB B ili BCHKarO COMHi- 
Hia H3aoHceHHyio 3ji,icb rnnoTe3y o npnaH H i ciBepH aro ciaHia. 
O h b  nocTpoHflB Haraa^Hyio npoBonoaHyro Moment 3t h x b  Kpii- 
b b j x b , cTepeocKonaaecKiH c b h m o k b  KOTopoił H3o6paHceHB Ha 
<j)Hr. 3-ii. H a Hen acHO b b ^ c h b  MariiHTHbiii 3Cm h o h  inapB, bo - 
ap y rB  KOToparo BecbMa pasHOOÓpasHO OTKaoHaeTca nyaeKB h c x o - 
3,hxii;h x b  o t b  eon h na u  B H aaaai napaaaeabHbiXB jipyrB  flpy ry  
KaTO3,HŁixB ay ae ii. Cpe,n,H h h x b  m b i 3aMiaaeMB h  Tanie, ko to - 
phie OKpyacaiOTB 3eMjiio, a m e r a o  b b  naocnocTH MarHHTHaro 
aKBaTopa, oópa3ya aacTO neTan. K aat^aa  H3B k p h b b ix b  o6na- 
aaeTB to h k o k ) naHÓoabiiiaro npnSaHateHia k b  3eMH0My m apy, 
n o c n i ftocraTKema KOTopon ona onaTb ypaaaeT ca o t b  Hero. 
n PH 9t o m b , naKB ,n,0Ka3anB IHTepMepB, cymecTByiOTB o n p e ^ i-  
a e rn iM  HanpaBaeHia, jp ia KOTopbixB t o h k h  noBopoTa n p ax o - 
jjaTCH naKB pasB  b b  neH Tpi 3eMan, BcaiACTBie nero  ay a n  
nepecinaiOTB 3eMHyio noBepxHOCTb (<J>nr. 4). H Ł m b  óoabm e m b i

<t>nr. 4.
ripoBOJioMHasi Monenb UlTepMepa, npencTaBnaiomaa HanpaBneHie KaTOflHbixb 
.  ayneft, nepeciKaiomnxb noBepxHOCTb 3eMnn.

o t b  h h x b  y^aaiiM ca, t Ł m b  isbiine nepexo^,HTB Toana noBopoTa. 
n p n  3,anbHiiiuieMB pa3BHTin otoh ■ Teopin m h  npnxofl.HMB k b  
BecbMa npocTOMy oSBHCHeHiio b cŁ x b  ocoóeHHOCTei pa3nnaHbixB 
<J>opMB ciBepH aro ciaHia, ho  Ha o to m b  B onpoci m i i  TpyflHO 
ocTaHaBjiHBaTbca 3 ^ ic b  no,apo6Hie.
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IloCjrh 3THXB npeflBapHTeHBHBIXB SaNilłHaHiH, KOTOpMMH 
m b i BOcnonb3yeMca Bnocai.n.cTBin, Heo6xo^,Hiio BKpaTpi ocrauo- 
BHTBCa Ha H3M'ŁpeHiaXB BBICOTB HOHHpHarO ClHHia, KOTOpBIH 
HBH3I0TCH OCHOBOH ,TIJIH JIeHap,H,OBCKOH Teopin. ,11,0 nOCJli^HHrO 
BpeMCHH 3T0TB BOHpOCB 6BUTB BB BeCBMa njIOXOMB COCTOHHiH, 
b b  BH^y nero npeiKaie pesyjiBTaTBi jiyNrhpcHiii b b i c o t b  c t o h b  

HeHa;i,e5KHBi, h t o  CHaaaaa ayarne c o is c Is .m b  h m h  He h o j i b 3 O -  

BaTBCH. IIpHHHHa 0 H I h 6 0 K B  KpOeTCH BB TOMB, HTO npH H6- 
H36'Ł>KhiOM'B fljisi onpefltjieHia BbicoTBi HSMipeHin yraoBB c b  

JI,ByXB K0H6HHBIXB TOHGKB JIHHiH, CJiyffiaiH,eH Ca30I0 TpeyrOJIB- 
HHKa, jiaace npn rejie$OHHOMB cooSmeHin, HeaB3a HHKor^a 6 b i t b  

yBipeHHBiMB, h t o  o6a Haóaio^aTeaa ycTanaBanBaiOTB c b o h  npn- 
óopLi Ha o,n,Hy h  Ty »<e t o  Hity ciBepHaro ciaHia, t u k b  k b k b  b c o  

3TO CBiTOBOe HBJieHie HeflOCTaTOHHO pis3K0 H HOCTOHHHO. 9 t o t b  

h c t o h h h k b  o i h h ó k h  MOHceTB ó u t b  Tenepn aerKO ycTpaHeHB, 
ójiaroAapa npEMimeHiro <J>OTorpaMMeTpiH, no3BoaaioiH,eH cno- 
KOHHO H TOHHO HpOH3BeCTH H3MipeHia Ha <£oTOrpa<J>HieCKHXB 
njiacTHHKaxB b b  cTepeoKOMnapaTopi. Ho npHMiHeHie <{)OTOrpa.\i - 
MeTpin npe^nojiaraeTB b o 3 m o 3k h o c t b  (JtOTorpa^HpoBaHia ciBep- 
Haro ciaHia, a s t o  b b  Bliny caaóoii apKOCTH h  nepeMrhHHHBOCTH 
HBaeHia nocTiirayTO h h h i b  b b  caMoe nocaiaHee BpeMH. EamHHB

<t>nr. 5.
flpanepia ciBepHaro ciaHia, CHaTaa LLlTepMepoM-b.
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n  EpeHftenB S b m h  nepBHMH, KOTopnie Sonie h j i h  MeHie ynaano 
c h h j i h  npanepiio ciBepHaro ciaHia, h  t o  t o h b k o  nocn i necaTH- 
ceKyH^Hon 3Kcno3HH.iii. Ba> nocni^Hee BpeMa, Snaronapa npn- 
MiHeiiiro oaeHB cnnanaro KHHeMaTorpa^iraecKaro oSa.eKTHBa h  

BecBMa nyBOTBHTenBHBiKT. nnacTHHOKB, HlTepMepy ynanocB 
yMeHBniHTB BpeMa 9Kcno3nn,in no 2 ceKyH^n,, h t o  nano B03- 
m o j k h o c t b  $óTorpa$HpoBaTB n Saicrpo MiHaioiii,iaca ciBepHBia 
ciaHia ( $ h i . 5). O h t . nponsBemj TaicHMt oSpasoMa. 150 <J>o t o - 

rpa^naecKHX'B H3MipeHiii BBicoTa>, KOTopaia HaMT> pann nep- 
rsuii y^oBneTBopnTenBHBiH OTBiTa> Ha nocTaBneHHBin Bonpoca.; 
npn s t o m t s  OKa3anocB, h t o  Kpanma b b i c o t b i ^na ciBep- 
Haro ciaHia KoneSniOTca Meacny 37 h  370 KHnoMeTpaMH, h  h t o  

HanSonie nacio  o h o  Ha6monaeTca Ha BBicoTi 120 KimoMeapoBa..
^ a a  JleHapflOBCKOH Teopin, k t > KOTopon m b i Tenepn o6pa- 

maeMca, b b i c o t b i SonBiiie 300 KnnoMeTpoBa> ii.MiiOTH piuiaioiii,ee 
3HaaeHie; cymecTBOBame-SKe nxa> c t > HecoMBimiocTBio p,OK»3aHO 
IIlTepMepoMT). JIeHapna> HCxonHna> H3a> aKcnepHMeHTanBH&ixai 
H3cni^,OBaHiii uajVB npeninaMH nannema b t  ra3axrB, npn  no- 
TopBix'B Ha6mop,aeTca aacTnanaa n  nonHaa a6cop6n,ia Kaaon- 
h b i x 'b  nyaeii, h  npHiuena, h i  BBiBony o cymecTBOBaHin m h h h -  

ManBHaro, BnonHi onpenineHHaro ftaBjiema, Hnace KOToparo 
yace He naSmonaeTca HHKaKoro CBiTOBoro aBnenia npn norno- 
meHin KaToji,HBix'B nyaeii. Tenepn aBnaeTca Bonpoca., Synea’a>-nH 
naBneHie aTMOccJiepni 3a npeninoMa. 300 KHnoMeTpoBa. Sonauie 
MHHHManBHaro.

HoHB3yacB SapoMeTpHnecKOH (popMynoii pna rm iip e iiia  
BBICOTa>, MOJKHO nerKO nOKa3aTB, HTO, npH HeH3MiHH0Ma> CO- 
CTaiii BO3^.yxa, o6a> 3 t o m t > ne M0JK6Ta> .nauce 6 b i t & p ia n ,  Tana> 
KaKT, BBTHHcneHHoe TaKHMT> oSpa3OMa> aTMOC<J>epHoe naBneme 
nna 300 KiinoMeTpoBCB 3HanHTenBH0 MeHBine MHHHManBHaro 
naBnema, nonycKaioiparo oSpa3OBaHie ciBepHaro ciaHia. Ho 
coBciMT. imane o 6 c t o h t "b  n ino , ecnn b b > BHny cyin,ecTBOBaHia 
BepxHeii BonoponHoii czepia m b i npnMeMa> Ba. paccaeTa. H3Mi- 
Henie cocTaBa BO3nyxa ca. b b i c o t o i o ; BcnincTBie ynoMaHyTaro 
BBiuie MenneHHaro H3MiHenia h  nasnenia c b  b b i c o t o i o  Ba. b o - 

nopon i, m b i nonyaaeMa. nna SonBiHHxa> b b i c o t t . SHamiTenBiio 
SonBHiia nasnem a, BnonHi nocTaTOHHBia no onaiTaMa. JleHapna 
nna BO3HHKHOBeHia CBiTOBBixa. HBneHin. JleHapna. npnxo,n,HTrB 
k b  3aKraOH6Hiio, h t o  „HaSmoneme ciBepHaro ciam a Ha b b i c o -
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Taxi) Gojitine 300 KHaoMeTpoBT> cayacnTB BaiKH -Ł iiuu iM T, p,0Ka-

3aTejIB0TB0M'B CKOHJieiiijJ BT. 3THX'Ł IiaHBB[CUIHX'B CaOHXT> aTMO- 
crpepu jierTiaiiuiiixrB ra3OBrb “.

TpeTiii KpnTepiii cymecTBOBaHia BepxHaro Bo^opo^Haro 
cjioh paeT'B naM'Ł n30Jirh^0Banie cneKTpa ciBepHaro ciaHia. B h  
BeCBMa HHTepeCHOil KHHJKKi „OtT> 3CMHOH aTMOC<$epBI KT> H6- 
SecHOMy npocrrpaHCTBy“ *) O epcTept nepBBiii oOparam. BHHMa- 
Hie na to, hto nsMimeHie bt. cocTaBi aTMOcipepu aojdkho oÓHa- 
py®MTBca npn H3CffŁ,n;oBamH cneKTpa ciBepHaro ciaHia n oaho- 
BpeMeHHBimb H3M'hpeHin ero bbicotbi. B t> otoabb HanpaBjieHin a 
cjyhjiajrB nepBBin m ara  n nontiTajica, xorra  MoaceTT. 6bitb nona 
He bo bcŁxt> cnyHaax'B Bnojmi ynoBaeTBopHTeaBHO, hphm&hhtb 
tohbko kto ynowaHyTyio Toaity 3piHia kt> ToaKOBamio hm£ io- 
w,nxca y  HacB HaGaropeHiii sajfB cneKipoMB chnepiiaro ciaHia, 
n a ^yMaio, kto othmb BnepBBie #aHa oBiaa bo3mojkhoctb pa- 
3o6paTBca bt> xaoTHnecKOM’B HaKonaeHin npo'mnop'htiHBBixrB 
HaGaiojieHiii n Baraa^oBT. iio 3TO.\iy Bonpoey.

H3t> B3M&peHin IIlTep- 
Mepa cahjyeTB 6e3cnopHo, 
hto ciBepHBia ciaHia BCTpi- 
naiOTca, HaiEHaa ct> Han- 
6OHBUIHX'B BBICOTB h no 40 
KHHOMeTpOBB H afll 36MH0I0 
nOBepXHOCTBK>, H TaKHMB 
oSpaaoMTj nacTO onycKaiOT- 
CH H3B BÔ ,OpOftHOH c<j>epBi 
p/r> aaoTHyro.

H bt> caM O M ii .n/fejj-fe, O
bt> HanGoaie apKnxrB hhjk- >
HnxfB HacTaxT> npanepiii Ha 
nepBBiii naaHrBBBiCTynaiOT'B 
cneKTpanBHBiH ann in  a3OTa, 
ocoóeHHO Ha (jtOTorpa^npo- 
1 aHHBix'B cneKTpax,B, bt> bh- 
ny Toro, hto aiiHiii oth pac- 
nojioateHBi rnaBHBiMTj oGpa-
30mt> bb (JnojieTOBOH nacTH. *nr. 6.
B aaronapa paGoTaMH Ha- ^oiorpa^isi riaynbceHa. BHn3y cneKTpi ct-

_____ 1 _____________  BepHaro ciBHisi; BBepxy cneKTpt a3ora.
’) W. Forster. Von der Erdatmosphare zum Himmelsraume. Berlin und 

Leipzig. 1906.
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yjiBceHa, npHoyTCTBie a3OTHbrx,b aHHifi b t > cneKTpi cfeBepnaro oia- 
Hia M03KH0 CHHTaTb Tenepb 6e3cnopHO flOKa3aHHŁiMrb. Ha <{>h f . 6-ii

4>h i. 7.
<t>OTorpa4>H4ecKifi hbohhoh chhmokb LUTepMepa c-b nojiapHaro cisHia 1 MapTa 
1910 r. B"b 9 4. 28 m. 48 ceK. 3Kcno3HuiH 20 cen. Ba3a 4,3 km. riapan- 

naKCb 2°,2; BbicoTa 100 km.

H3o6paaceHa cneKTporpaMMa ciBepHaro ciaHia, noayneHHaa 
IlayjiboenoMb bo Bpeua ero bumobkh Ha HcnaHAiH bt> Any-
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peiipii, a na a cpaBneiriji ca. ueio npHBejjena BBepxy cneKTpo- 
rpaMMa a30Ta, CHHTaa TŚMt-ace npnoopoMa.. CoBnap,eHie raaB- 
hbixe. mmiii, a hmchho ca. p,aEHOio bohhei Ba. 428 h 391 ja(a. 
Ha oóiHxa. cneKTporpaMMaxa. cpa3y SpocaeTca Ba. rnasa; ;i,ażKe 
HiKOTopua Sonie cnaÓEiH ^ boehbih .t e h ie  Ba. cneKTpi a3oaa 
MoryTa. 6bitb, xoth h ca. apy^OMa., OTŁicrtaiibi Ba. cneKTpi c i-  
BepHaro ciam a. Ba. nocai^HeMa. BBicTynaeTa. em,e op,Ha anHia 
Ba. aiBOE aacTE cneKTpa, KOTopaa He npHHaffaeacHTa. a3oay: 
oto Tana. Ha3BiBaeMaa „raaBiiaa aEHia“ (557 jaja.), o KOTopon 
SyfleTa. p i a s  Bnepe^H.

P o p asło  apy^H ie ,n,OKa3aTB T i Bo^opo^HBia anHin, ko- 
Topsia BBipaHceHBi HacToabKO caaóo, eto OHi He 3aneaaTaiBaiOTca 
,̂a>Ke Ha $OTorpa<J>HHecKOMa. cneKTpi. OftHaKO, Ha ocHOBaHia 

OKyaapHBrxa> HaSaiOfleHiii, ocoSeHHO-ace HaSaio^eHiE KapareiiMa.- 
rHaaeHEiBeab^a, npEcyTCTBie Bo.n,opo,n,HBixn> nEHiii caiflyeTn. 
CEHTaTB Se3CE0pH0 ,̂0Ka3aHHBlMa.; OTO OTHOCETCa Ba. ocoSeH- 
hocte Ka> aEHin 486 jaja., KOTopaa npn ,n,aHHBixa> ycaOBiaxa. 
^.oasKHa cocTaBaaTB raaBHyio nm iro  BOflopo^,a. OflHaKO, caMBiMa. 
EHTepecHBiMa. aBaaeTca HiiżKecaiayioiu,ee conocTaBaeHie, ca,i- 
aaHHoe KapareHMa>-rHnneHinBenB,n,OMa>, KOTopoe noKasbiBaeTa., 
eto ocHOBanie e  BepniHHa ciBepHaro ciaHia OTanaaiOTca /ipyra. 
OTa. /ipyra cneKTpocKonHEecKn:

C n e K T p a . :
H H C J1 o n u h i ft.

y  BepuiHHbi nynefi. y  ocHOBaHia jiyHeii.

B o 3 /iy x a .............................. 9 8

A3OTa y aHoa,a . . . . 2 4

p p i c d / r o • 10 14

Bo/iopo/ia .......................... 3 1

HeB3BicTHaro ra3a . . . 8 4

O T c i o / i a  b e /iho , eto be. to B p e M H ,  i : a i ; 'b  ehcho ( a  3 / i i c B  

oto p a B H 0 3 H a E H 0  c a .  a p K O C T B i o )  a 3 0 T H B ix a >  a n H i n  y M e H B i n a e T c a  

c a .  B 0 3 p a c T a H i e M a >  bbicotbi, ehceo B O / i o p o / i H B i x a >  a n n i i  y B e n a -  

E E B a e T c a ,  e  oto B n o a H i  c o o T B i T C T B y e T a .  T p e 6 o B a a i a M a .  T e o p i n .
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3picb-ate o6paTHMT> em,e BHHMaHie u Ha t o , h t o  Tincao He- 
H3B'fccTHLIX-b aHHJH, K'b KOTOpHMT. OTHOCHTCH H JIHilja 557 pp. 
BoapacTaeTT) ca. b h c o t o i o .

IlepenpeMa. Tenepn k t > HeTBepTOMy p0Ka3aTeabCTBy cyipe- 
CTBOBaHia BepxHaro BopopopHaro caoa, KOTopoe ocHOBbiBaeTca 
aa  HBaeHin naji,aroin1HXT> SBiopb h  MeTeopoBn.

Br> 3 t o m t » Bonpooh raaBHbiH HHTepecb yaeHBixT> cocpepo- 
TOBHBaaoa po CHx-b nopa. Ha BbiHHcaeHiH acTpoHOMHaecKaro 
nyTH, npHHapaeacHOCTH k t > HiKOTopiaMT. KOMeTaMT. h  Ha ne- 
Tporpa<J>HHecKHX'B CBOHCTBaxT> ynaBniBXT> MeTeopHuxrb oSaoM- 
k o b t >, caMOMy-ace cBiTOBOtóy HBaeHiio h  t -Łm -h caipcTBiaMT., 
KOTOpua MOJKHO BHBeCTH H3TE> HerO O npnpOJI/Ł HaHHblCHIHKa. 
caoeBT> aTiioc0epn, y p ia a a n  o S h k h o b p h h o  BectMa Maao b h h - 

MaHia. Ho3TOMy b t > y iie6HMKax-b m h  po CHxa> nopi> em,e aac-ro 
BCTpiaaeMT. coiiC-fcM-b HenpaBHHbHoe H3aoaceHie o th x t e> aBaeHin. 
B-b BHpy Toro, h t o  HBaeHia o t h  iipepcTarsjiaiOT-b Goabmoii h h t c -  

pecb h o  ToabKO paa yaeHbix'b, h o  h  p aa  aioÓHTeaeH, h  MoryT-b 
.pocTaBHTb noca-fepHHM-b SaaropapHbiH MaTepiaa-b paa  noae3HOH 
HayHHoii p-feaTeabHOCTH, pa SypeT-b m h -Ł no3BoaeHO ocTano- 
BHTbCH Ha HIlXrb noppoÓHie, XOTH OTO H He SypeTT. BT> co- 
OTB̂ TCTBIH CO CJKaTElMT. BBHOJKeHieMT. OCTaabHblX'b HaCTCH 
Moero Tpypa.

Ilapaioipia 3B-fe3pbi h  weTeopHTbi npepcTaBaaio-r-b HaiiMeHb- 
m ia h  aam,e Bcero HenpaBHabHOH (JiopMbi TBeppbia MipoBbia 
T^aa, naparoipia co CKopocTbio oKoao 50 KnaoMe-rpoB-b B-b ce- 
KyHpy b t > 3eMHyio aTMOCĆ[>epy. HacTO eipe BCTpiaaromeeca 
npepcTaBaeHie o t o m i , h t o  o h h  b t > Heii croparo-r-b, HenpaBnabHo, 
TaKT» Kaicb, no KpanHen M-Łp-fe, caon aTMOC<j>epbi, npnxopam ie B-b 
eonpHKOCHOBeHie c-b uapaioiH,HMH 3B-h3paMH, KaK-b 6ypeTT> cen- 
aac-b H0Ka3aH0, He copepafa-rb KHcaopopa. CB^TOBoe anaeHie 
BOBce He Bbi3BaHO b t > paHHObCb cayaa-fe „TpeHieMb“, h o  npo- 
ncxopHTb o t t . t o h o , h t o  ra3bi, HaxopaiH,ieca nepepb MeTeopn- 
TOMb, b t > BHpy rpoMapHOH cKopocTH noca-fepHaro, He ycnh- 
BaiOTH paopBHiiyTbca, Bca-fepcTBie nero o h h  catHAiaiOTca h  Ha- 
rpdłBaioTCH. Ho TOH-ace npHHHB-Ł h h  cacarie *), h h  Bbi3BaHHaa

*) B ojIH b l C W aT in (3B yK 0B b !H  BOJIHbl), K aiCb M B tC T H O , paCnpOCTpaHHIOTCH B b  

B 03flyx-fe  c o  C K o p o c T b io  3 3 0  M e T p o B b  B-b c e K y H jjy , a  H a n 6 o J ib tu a B  n x b  c ic o p o c T b  B b  

B o f lo p o n k  TOJibKo 1 2 8 0  M eT poB -b  B-b c e K y H n y . -raK b hto BC JrfcncTBie ó o a b u i o ń  cko- 
POCTH M eTeOpHTB OH-fe H e nOCn-feBaiOT-b 3 a  HHMb.
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m i t  TennoTa, 3a He^ocraTKOMt BpeweHH He ycniBaiOTt b h -  

poBHHTBCH h  Boe BO3pacTaK>Tt, Bcnij^CTBie nero  BO33,yxt Bne- 
pe;in  AieTeopiiTa c h j i b h o  pacKanaeTca. CaMt-ace M ereopiiTt n pn  
b t o w b  BOBce He HaKanHBaeTCH, Taict KaKt o ^ h h m h . ^.aBaeHieMt 
HejiB35i BH3BaTB noBbiiueiiia TeM neparypti b t > TBepaoMt Tijrfe. 
H o HeTpy,n,HO cooo6pa3HTb, h t o  pacKaneHHbiH B 03jiyxt BnepeflH 
AieTeopHTa ^oaajeH t flincTBOBaTŁ Ha Hero, KaKt nnaMH crnib- 
Hoii naajibHOH JiaMnu, Bcni^CTBie nero  OHt Ha OBoefi noBepx- 
h o c t h  HaKajiaeTca, njiaBHTca h  ^asce ncnapaeTCa. T aic t K an t 
npoji,oji3KHTejrbHoeTŁ HBJieHia Kpaiiue Mana, t o  Tennonpoiio^HOCTb 
MeTeopHTa ajykch He n rp a e T t poan , h  BHyTpeiiHOCTB ero  m o -  

aceTt em,e ^.oaroe BpeMa coxpaH aTt Ty HH3Kyio TeMnepaTypy, 
e t  KOTopori o h o  nepBOHaaanbHO nonaao B t 3eMHyio aTMOct^epy.

<t>nr. 8.
OrHeHHbiH m a p t 29 a n p tn a  1877 r , KOTopbiń 6buib BHnfcHb HopneHinmib- 
HOMb B-b yncajrfe. PacumpeHie CBfe-roBoro cjifena coOTBfeTCTByeTb BCTynne- 

Hiro Bb aTMoe^iepy a30Ta.
T aic t MeTeopuTt, ynaBiniii 14 i i o h h  1860 r .  o k o j io  ^ypM cajia 
B t OcTHHp,iH, BBI3BIBaat HpH COHpHKOCHOBeHin CO CBlilKfH nO- 
BepxHOCTbK> ero pa3H0Ma Gonfetiemioe omyipeHie nojio^a. B t  
óonbuiHHCTBli-JKe caynaeB t y,n,aBaHocb ycTaHOBHTb conpnKOCHO- 
BeHieMt pyKH HarplłBame Kopia.

y  nanaioiH,Hxrb 3B-h3;i,t aTOTt npou,ecct pa3pyuieH ia 3a- 
naHHHBaeTca nonHBiMt pacnbiaeHieM t n x t  M arepin, npeBpa-
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maiom,eHca Kann-Sni bt> oSnaKO, KOTopoe n ocn i oxnaa;,aeHiH 
npe^CTaBnaeTca coctohiu,iimt> H3T> TOHnanineii kocmhhcckoh nnuin. 
O  hhxb  mojkho CKa3aTt, hto BKTi MaTepia nornóaeTt paHBiue, 
HiMT> HcnepnuBaeTca hxt> CKopocTB. O b SonBHiHMH MeTeopn- 
tsmh oÓBiKHOBeHHo npoHcxo,n,HT'B oópaTHOe: ohh saKannnBaiOTT. 
CBOe cyin,ecTBOBaHie BapEtBOMTs; Hxa> KOCMHnecKaa cnopocTB bb 
otott» MOMeHT"B Bnonni ncnepnaHa, n ohh na^aiOTB bo bcs 
Sonie h  6onie ynnoTHHK>in,iHca BO3flyniHBiH noKpoBTj co cko- 
pocTBio, onpep,inaeMOH 3HK0HaMH conpoTHBnefiia BO3,n.yxa. Ho 
3Ta CKopocTB bo ctohbko pa3T> MeHBme HananBHoii KOCMirnecKoir 
CKopocTH, hto nyaiHe 3jiic& npaMO roBopHTB o nap,eHiH. He 
cMOTpa Ha sto JKHBaa cnna 6onBHiHx,B MeTeopnTOBT. ctobb rpo- 
MaflHa, HTO OHH MOryTTS 3apMBHTBCH BT> 3eM®0 Ha M6TpT> 
ii Sonnuie *).

Kaica. bh,hho H3T> BBiiuecKa3aHHaro, Bce CBiTOBOe HBneHie 
oSycnoBnHBaeTca Ba> cymHOCTH kochoctbio aTMOC(j)epHBix'B ra - 
30BT), He pa3CTynaioin,HXca cb p.ocTaTOHHOio CKopocTBio rrepe;iT> 
SmcTpo Hecyiu,HMHca TinaMH. B t> BH^y Toro, hto asOTB b b  
OTOMTj OTHOHieHiH 3HaHHTenBHO MPHie HOflMłKeHB, HŚMB BO^O- 
pojpB, cni,n,OBaHO-6Ei oainnaTB 3HanHTenBHaro ycnneHia cBiTO- 
Baro HBneHia y  MeTeopHTOBa., rnySnce npoHHKaioin,HxrB bt> a ra o -  
c^epy, niM ij nencamiii Ha BBic <Ti 7 0  EnnoMPTpoBB ea rpaHnn- 
hbih cno i. HnHcenpHBefleHuaa TaSnnpa nOKaaniBaeTH, hto bt> 
cbmomb j i i n i  oto HMieTa. MicTO. Cnanana cni^yeTa. HaMB 
OT^aTB ceSi OTaeTa> bt> BBicoTaxa>, na KOTopBixa> pa3BirpBiBaiOTca 
cpaBHHTenBHO 6onie cnaSma CBiTOBBia aBneHia, cbh3hhhbih ca. 
nasaiomHMH 3Bi3n,aMH. H3i> MHoronHcneHHBixrb Ha6mop,eHiH 
cji.inaeMTj HeSonninoe conocTaBneHie bbicott., Meac^y kotopbimh 
npoHcxo^,Hno CBineHie ira;i.aioin,nxa> SP.is/iT., jjaHHoe Bpe3iiHOH* 2).

Meacfly npoaHMa. 33,icB BHTppecno 3aMiTHTB, hto Si.icTpie 
.HBHjKymiaca h cniji,OBaTenBHO Sonie apicia JIeoHHp,Bi Hann- 
HaiOTB CBiTHTBCa Ha 6onBIHHX’B BBICOTaXrb, Tli.\l'b nepceHflBT.

')  CoBctM-b HHane hojiwho npoTenaTb HBJieHie Ha JiHuieHHOH aTMoetjiepbi 
jiywk, Ha KOTopyio MeTeopHTbi nanaioTB e t  HeyMeHbuieHHOH KOCMHuecKOfi cko- 
pocTbio. Ha sto oócTOBTejibCTBO He oSpamaiorb nocTaTOHHaro BHHMaHia npoTHB- 
hhkh toh rnnoTe3bi, KOTopaa pa3CMaTpHBaeT"b nyHHbie KpaTepbi, KaK-b M-fecTa na- 
fleHia 6oubujHx-b MeTeopHTOB-b.

2) Brezlna, Die Meteoriten vor und nach ihrer Ankunft auf der Erde; 
Vortrage d. Ver. z. Yerbreit, naturwiss. Kenntnisse in Wien. Wien. 1893.
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H a 8 fl e h  o:

BbicoTa 3aro- 
paHifl.

BbicoTa 3aTy- 
XaHlH.

Khjio-
MeTpw.

Mucho
HaÓHIO-
neHiił.

Khjio-
MeTpbi.

Mucho
HaÓHlO-
neHiił.

Aa. PepHienB h b t s Haóaio^eHiii 
BpaH^,eca h  BeH3eH6epra . 113 178 87 210

r .  A. H b i o t o h /b  H3'& HaSaiOfle- 
neniii 1798 — 1863 r r .  ( b k j i i o - 
HHTGHBHO C/B rep m eU B C K H M H  
JjaHHBIMH)............................... 118 234 81 290

CeKKH 113/B c o ó c t b 6 h h b i x t j  Ha- 
6nioa,eHiH . . . 120 27 80 27

fl JI a  O T « t j l b H b l X l  BHHOB-b
3 b t. 3 a b  h a ił n e h o:

BeiicB j a a  nepceHĄ/B (ABry- 
CTOBCKie MeTeopBi), EBpona .

1

114,7 49 87,9 49

H b i o t o h /b  flaa Ilepceii;i'B, A m c -  

p H K a ................................... 112,4 89 90,1 39

H b i o t o h t . ,z v ih  HeoHH /̂B (Ho- 
aópcKie MeTeopu)................. j 154,9 78 97,8 78

| 132,5 4 79,8 4
Ben jpiiH JleoHHp.T)...................... 1151,4 6 95,1 6

B t > o5ni,eMT> ii3'B 3 t h x 'ł  h i i c p j i b  m o j k h o  3aKJiioiiHTB, h t o  

napaiom ia 3B 'Ł 3;i,lj 3aropaiOTca h  noTyxaiOTi. b t > BO,nopo,n,Hon 
c iep li u  He nonap.aiOTt b b  c$epy a3OTa.

CoBcisNTB HMTO OÓCTOHTB p.inO CB 6OJ1BIHHMH OrHCHHBIMH 
iuapaMH h  MeTeopaMH, OTunaaroinHMEca ropa3^,o GoaBineH 
apKOCTBio CB^Ta h  3aBepmaiom,HMH aaipe Bcero, KaicB S b i b o  

ynoMHHyTO, CBoe cymecTBOBaHie uspunoMT.. B"b  HH5KecjiijB.yio- 
iu;eii TaGjiniyfe, cocTaBaeHHOH r. ^OH^-HuccneMTE. Ha ocHOBamn 
6e3ynpoHHBixrB Ha6mo,n,eHiH, npHBep,eHBi b b i c o t b i n a s i, noBepx- 
HOCTBIO 36MJIH, Ha KOTOpBIX'B npOHCXO,H,HJIH 9TH B3pBIBBI.

B b i c o t b i B3pBiBa MeTeopoBT.:
12 $eBpanH 1875 r . ,  ToMCTa^T., O Ł b . AMepnica . . . .  3,7 k m . 

5 Maa 1869 r ., KpaeHÓeprT., B a B a p i a .................8,2 „
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3 <J>eBpa;iH
r>

1 8 8 2

W
r., M o h b , CeMHrpa3,b: Hasn. Monewb 

Ha3rb rnHaaTejibKon .
8,4

1 4 , 4

KM
r>

1 3 3ena6pa 1 8 0 7 i’., BecTOHn., CiB. AMepnna . . . 1 1 , 1 r>
9 ilOHH 1 8 6 6 r ., ItHarnua, B e u rp ia .......................... 1 1 , 9 n

1 3 ilOHH 1 8 4 7 r., BpayHay, BoreMia . . . h h j k b 1 4 , 8 n
1 5 ilOHH 1 8 7 8 r ., Tuniniyb, MopaBia . , . o k o b o 2 0 , 0 r>
1 4 Maa 1 8 6 4 r ., Oprenab, <3>paHn,ia ................. . 2 3 , 0 n
1 9 ilOHH 1 8 7 6 r ., CT3nb3aaeHrb, H lB en,ia ................. , 4 0 , 8 r>
3 0 HHBapa 1 8 6 8 r ., IlynTycKn, I lo a b n ia ...................... 4 1 , 5 r>
26 Maa 1 7 5 1 r ., Tpaninna, Arpawb, Kpoan,ia . . 4 6 , 7 r>

B ts BH^y Toro, h t o  rpannu,a Meatfly a30THbiMH u B030P03- 
HblMH OJ1OHMH Jie3KHl"B Ha BbICO'i'i 7 0  KIinOMeTpOB'B, II3T. npn- 
Bep,eHHHX7> HHCejl1> MOJKHO 3aKJII0HHTb, HTO 3,0 HaCTyilJieHisi 
B3pHBa MeTeopHTŁi norpyJKaancb no KpanHen Mipi. Ha 2 0  k h - 

jiOMOTpoBTżi b 'b  aTMoe<J>epy a3Orra. Cjil>3yeTrb 3aMiTHTb, t t o  6oab- 
mie MeTeopM b o  Bpewa CBoero 3BHJK6Hia c k b o 3 B  aTMOc<j>epy 
Bo^opo^a cBiTHTca Becbwa caa6o, n t o j i b k o  n ocn i nepexo,n,a 
norpaHHHHaro caoa apnocTb nnn. HannHaeTB cnnbHO BO3pacTaTb. 
TaKb HanpHMipB, Soabinoii orHeHHbiii mapa. 1 2  M a p T a  1 8 9 9  r. 
Gbuin. HaSnio.naeMT) Brb P n r i  CHanana, icaKTS na3aioui,aa 3Bi33a, 
n  ToabKO HinoTopoe Bpewa cnyc'ra apnocTb ero KO3pac;ia npe.3- 
BhmaiiHO c h j i b h o . HBJieHie o t o  BocnpoH3Be3eHO Ha 0 n r. 8 - h  n  9 - i i .

Ha nocaiAHen, $0T0rpa<J>nne- 
CKaa nnacTHHKa h o  6bnra 30CTa- 
TOHHO nyBCTBHTeabHOil 3JIH BOC- 
npOH3B63eHia HananbHon CTapjH, 
KOTopaa noBTOMy OTMlrieira Becb- 
Ma caaSo.

npnnHHa B3pbJBa 6oabnxnxrb 
M6TeopoB'b 30 CHxrb nopn He 
BnonHi BbiHCHeHa. M o j k h o , Ha- 
npnMip'b. 3onycTHTb, h t o  npn 
HeCHMMeTpHHeCKOH$OpM'h M6T6O- 
pa conpoTHBaeHie BO33yxa b h - 

3biBaeTrb BpaipeHie BOKpyri> o c h , 

coBnaaaioin,eH ca, nai[panjienieM7> 
3BH3K6Hia, H HTO 3T0 nOCTOHH-

* n r .  9 h o  BO3pacTaioin,ee Bpaipenie Be-
<t>OTorpa<j3iH orHeHHaro mapa, cirfcnaH- 3®TrŁ> HBKOHeiyb K'b pa3pŁIBy 

Han ByrnepoM-b. MOTeopa BCni3CTBie H,eHTpo6iJK-



Hoii c t h i h . BpameHieMT. Toace CJiiflyeTB o ó b h c h h t b  BHHTOByio 
<j)opMy TpaeKTopin, no KOTopon m h h t c h  MeTeopHTBi. O h o  h c h o  

BŁicTynaeTTi Ha <J>nr. 8 - h , a eiąe aynnie Ha <J)Hr. 10-h , Ha ko to - 
pon, Saaroflapa HaHeceHHHMi. coKyHHHBiMB flineHiaMB (0), ne- 
TpyflHO saMiTHTb KpoM’h Toro 3aM6fljieHie ^Buscema. I I o c j iI; 

B3pHBa m o h c h o  ein,e npocjiin.HTB nsnaceHie HanSonBiuaro oSnoMKa, 
h o  nyTB ero yace npaMOjniHeeHB. HiłTB o^HaKO, HHnero Heno- 
nycTHMaro Ba. npe^nojioacenin, h t o  B3pBiBB t -Łc h o  CBH3aHB c b  

TŚMH HBJieHiflMH, KOTOpBIH BMCTynaiOTB BB TOTB MOMeHTB, 
Kor.ua CKopocTB MeTeopa CTaHOBHTca paBHon CKopocTH 3ByKa. 
B b  óajiHHCTHKi yace naBHO h s b ś c th o , hto  npn npnpameHiH co- 
npoTHBJieHia B03^yxa c b  B03pacTaram,eii CKopocTBio anpa HacTy- 
naeTB pa3pMBB <J>yHKU,in, Kor.na CKopocTB anpa ninaeTca KaKB 
pa3B paBHOEH CKOpOCTH 3ByKa. IIpiI 6OJ1BHIHXB CKOpOCTHXB appa, 
BOjma cacaTia ocraeTca no3ana anpa, npn m c h b h i h x b  cKopocTaxB 
OHa onepeataeTB ero, TaKB h t o  niiieTBie He MoaceTB B03pa- 
craiB h o  nioóoro n p en iaa ; nocjrhnaee, onuaKO, HacrynaeTB b b  

t o m b  caynai, ecnn Hflpo oćijianaeTB CKopocTBio 3ByKa. Torna 
c b  t o h k h  3p&Hia Teopin o6pa3OBaBHiaaca BOana cacaTia n 0JIH£Ha 
HenpepBiBHO B03pacTaTB h  cH^JiaTBca b b  k o h u ,! . 6e3KOHeHHoii. 
IIoaTOMy B03M0HCH0, HTO COIipOTHBJieHie B03nyXa, npeBMCHBB BB 
o to tb  MOMeHTB c h j il i ciyŁnaeHia Mereopa, pa3npo6aaeTB ero.

Ho ocoóeHHBiH HHTepecB flita HacB npencraBnaiOTB cneKTpo- 
CKOHHHecKia HaSniofleHia nanB MeTeopaMH. C b I s t o b o c  aBjreHie 
BH3BaH0 He TOJIBKO paCKaneHHBIMB MeTeopOMB, flaiOIH,HMB cnaoni- 
HOH CneKTpB, HO H paCKHJieHHMMB ra30MB,
cneKTpocKonHHecKoe Haca&noBaHie k o t o -  

paro  h o h h c h o  h h m b  naTB npaMOe yna3a- 
Hie Ha npHpony aTMOc<j)epHMXB ra30BB Ha 
COOTB'feTCTBeHHBIXB BMC0TaXB. K b  HCCHa- 
criio, HejiB3H npeflyraflaTB noaBaeHia Me
Teopa h  npnrOTOBHTBca k b  HeMy: noaroMy 
b o 3 m o h c h o c t b  cneKTpocKonHHecKaro naGaio- 
HeHia Bceiyhjio 3aBHCHTB sh^ cb o t b  cnacTJiH- 
Baro caynaa. TaKHXB caynaeBB Om j i o  ipn ,
Korna cneKTpBi MeTeopoBB o b i j ii i  c h h t b i  

ripn noMOipH TaKB Ha3MBaeM0H oSBeKTHB-
HOH npH3MM. nUKepHHBB, KOTOpOMy no- B hhtoboh nyTb MeTeopa no 
CHaCTJIHBHJIOCB CH^JiaTB OH^HB H3B 3THXB 3l1Jlb6eP”^ y  (napHWb,
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CHHMKOBa., Hailie.TB Ha HeMT> HHH1H BOflOpOfla; EjiaJKKO, KOTO- 
poMy ypanocs nomyHHTB o6a ocTanŁHue, Hamerni JiHHin a3O'ra. 
Kii cosKaniHiio, b o  B c fe t  OTHxa» cjiy,iaax ’b b b t c o t b t  ocTanncB 
HeHSBiOTHHMH.

CneKTpocKona, paayMieTCH, HemB3a h m ś t b  Bcer.ua nopa. 
pyKoii, h o  3a t o  cneKTpa. oSHapyJKHBaeTca TaKJKe h  Ba. u b E t Ł 

MeTeopa. E c j ih  b h  6y3.ym.eMa. caaHyTa. ypinHTB 3 t o m v  o ó c t o h -  

TCJIBCTBy pOCTaTOHHO BHHMamH, TO, HOJKaityH, yjraCTCH, HaKO- 
HeU,T., OnpepijIHTB BBICOTy, Ha KOTOpOH npOHCXOAHTrb BT> BBIC- 
inen CTeneHH xapaKTepHaa nepewhHa ipslrra, conpOBOHipaiom;aH, 
oneBHpHO, nepex03a> H3a> BopopopHaro c h o h  Ba. a3OTHtifi. E c j i h - 6 b i  

BHCOTa 3Ta OKa3anac&, KaKa. cnipyeTa. OJKHpaTB, paBHoii npn- 
6aH3HTeaBH0 70 KHjiOMeTpaMa., t o  o t o  parno 6 b i HOBoe B&cKoe 
XOKa3aT6HbCTBO Ba. nOJIB3y BEICKa3aHHBIXT> ap icb  BSraapOBH. 

riepeM ina pB^Ta MeTeopOBa. HaómopanacB h o b o j i b h o  aacTO.
Ba. BopopopHOMT. wiol; MeTeopa. paeTa. 3ejieHOBaTBiH c b E t h , 

OHHCBIBaeMBIH HaCTO KaKa. CHHOBaTBIH, COOTBrfiTCTByIOIII,iH, Brh- 
poaTHO, HaHÓOJrfee apicofi BOpopopHofi .t h h ] i i  b t  3 o m h o S  a a c ra  
cneKTpa 486 pp. *); b t  a:iOTHOMrb-M<e c jio I ; h ib Lt h  ero CTaHO- 
BHTCH KpaCHBIMH. COOTB̂ TCTBeilHO MaBEOfi KpaCHOH JIHHiH 
a30Ta 631 pp.

SpicB a npHBepy h 4 c k o h b k o  npHMipoBa.. KepGepa., ona- 
CHBaa MeTeopa. 16 Hoaópa 1002 r ., BBipastaeTCH Taita.: „u^Era. ero 
ii'b S o h b h i h h c t b ś  wiyaaeBa. o6o3Haaaaca k b e t . se.aeHOisaTO-Gi.TBiii, 
a HHOr.ua Karta. cHHeBaTO-óijiBiH, nepexo3am,iH no saMiaaHiio 
H'feKOTopBixa. Ba. nocjrŁpHeH aacTH TpaeKTopin Ba. KpacnoBaTBiii". 
BticoTa B3pBiBa Gbura 3pł,cB o k o j io  60 k m . ; HeypHBHTenBHo no- 
9T0My, h t o  noHBJtHBHieeca t o j i b k o  b 'b  caMOMa. k o h i i .1; KpacHoe 
OKpaniHBaHie m h o t h m h  He Glino aaM&aeHO. Bpe3HHa, onncBiBaa 
H3o6paateHHBiH Ha <Jmr. 8-ii orHeHHBiii mapa. 29 anp-feaa 1876 r., 
roBopiiTa.: „acflo BHpHa nepBaa HH-reBHpHaa 3eaeH0Baaaa aacTB, 
OHHCHBaeMaa Me-reopoMa. Ba. c-rapin napaioipeH 3B-fe33Bi, h  ca-fe- 
pyiomin 3a Heii 3HaaiiTeaBH0 pacniHpeHHBiH KpoBHHO-KpacHBiH 
ca-fepa, orHeHHaro m apa Ha He6-fe“. Tana. KaKa. Ba. aTOMa. cay- 
aafe B3pBiBa» npoH3Ouieaa» Ha BBicoT-fe 35 KHaoMeTpoBa., t o  3Ha- 
HHTeaBHaa aac-iB TpoeKTopin MeTeopa poaatHa Gniaa aeataTB Ba, 
a30TH0Ma> cao-fe. IIo3BoaBTe MH-fe npHBec-iH eipe Tpe-riii npHM-fepa.,

■) UbŁtt, nocntflHeii npencTaBnaerb nepexoaT, oti, 3eneHaro kt, CHHeMy 
h hochtb BectMa xapaKTepHoe Ha3BaHie „naBHHHbHro uB%Ta".

2) M itt. d. Ver. von Freunden der Astron. u. kosm. Phys. 13, Heft 1.

Bcer.ua
HHOr.ua


KoropHH y  Mesa Kasa. paaa. no^a. pyKaMH. Ternce ’) o h h c b i -  

BaeTa. noHBHBiniHCH Ha nepBBiS ^ g h b  Poat^ecrBa 1897 r .  orneH- 
HŁiii mapa. caiffyiom.HMH caoBaMH: „MeTeopa., BHaaaai 3eae- 
HOBaTO-Slsaaii, CTaaa. no,n,a» Koaeu,a> apKO-KpacHBiMa.“. Pa3y- 
.\rheTca. ecjm BHmaTejiBHO npocMOTpiTB b c io  JiHTepaTypy o 
MeTeopaxa>, m o j k h o  npuBecTB: em,e uluiBiii pa,n,a> h o b h x t > npraii- 
POBTS, HO nOKa flOCTaTOHHO H HpHBefleHHBIXa., HTOSb I OÓpaTHTB 
BHHwaHie HHTaTena Ha ocoSeHHOCTH s t o p o  aBnenia, KOTopsia £0 
o m  nopa. ocTaBaitHCB c k p b i t b i m h  nepejyB rna3aMH cnepia- 
aucTOBa..

y6'h^HTenBH0CTB Bcisxa> BBimenpHBe^eHHBixa. pa3HOo6pa3- 
HBIxa> ,̂0Ka3aTenBCTBrB HaCTOJIBKO CHJIBHa, KTO BanGoBBIuili 
cKBHTHKa> flOJiaceHa. efi yoTynHTB, h  noaOMy cymecTBOBame Ha 
6oaBuiHxa> BBicOTaxa> iia/ia. 3eMH0K> noBepxHOCTBio caoa ropio- 
aaro ra3a, Kana> 6 b i  o h o  h h  Ka3aaoc& napa^OKcanBEBiM^, m o j k h o  

aeiiepb canTaTB 6e3cnopHo jrOKaaaHHBiMa.. Ho KpirrinecKoe 
H3CJii,n,0BaHie, Ba. ocoSeHHOCTH cinepHaro ciarna, Be^eaa. Haca. 
eme jj,anBine.

Ba. M0Hxa. „H3Cjrk,n,0BaHiHxa> o npjrpojyk HanBBicHiHxa. 
caoesa. aTMOC(J)epBi “ 2) a  npnmeaa. Ka> 3aKaioaeH)io, h t o  Ba. co- 
CTaBis HaHBBiciHHxa> caoeBa. aTMOc<$epBt, npoM'h Bo^,opofla, noajKeHa. 
npnHHMaTB yaacTie em;e .upyroir HeH3BicTHBiH rasa., jierae b o - 

Aopo^a, k o t o p b i h  naaim aa npn6aH3HTeaBHO ca. 200 KHaoMeTpoBa. 
b b i c o t b i cTaHOBHTca raaBHOio, a eme BBiiiie—e^iiHCTBenHOio co- 
caaBHOio aacTBio aTMOc^epai. Ba. c iep li 3Toro ra3a, jyia k o t o -  

paro Ba. BH,n,y ero Gj i h s o c t h  ca. HenaBicTHEiMa. eme ra3OMa. 
cojiHeaHOH aTMOc<J>epBi, KópoHieMa., a npe^aosKunrB Ha3BaHie 
„reoKopoHia", ,h,o h j k h i ,i oSpasoBBiBaaBca HanBBicmia cimepHBia 
ciaHia, xapaKTepii3yeMBia 3eaeHoii cueKapaaBHoii HHHieft ca. 
; i j i i i h o i o  b o h h b t  557 pp., aaKa. Ha3BiBaeMoii „raaBHoro jumieio 
ciBepHaro ciaHia“, h  Ba. Heli aaKHce, BipoaaHO, floaacHBi pa3BirpH- 
BaTBca aBaeHia, h s b I j c t h b i h  no ja. na3BaHieMa» 30ji,iaKanB- 
Haro cBirra.

Xo;i,a> MBicaeii, npHBea,mifi Haca. Ka. o t o  My 3aKaioaeHiio, o c h o - 

BaHa. Ha t o m 'b , k t o  aa a  imBtcTHaro KJiacca efjBepHBixa> ciaHiii, TaKa. 
Ha3BiBaeMBixa> OAHopo^,HBixrB noaapHBixa. nyra>, OTaHaaiom,HXca 
ocoGeHHBiMa. cnoKoncTBieMa., 6 b i ; i h  naiiaeuLi BecBMa SoaBmia b h -
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’) Meteorologische Zeitschrift. 1898. CTp. 74.
-) Physikalische Zeitschrift, 12, 170—178 u 214 — 222 (1911).
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cotbi *). IlaynboeHT. cobm^ ctho ca, Jlaicypoiia, nonbiTaaca Ba» 
AKypeiipH Ha HcaaH/iin onpejrkaHTB oth bbicotbi TpnroHOMe- 
■rpiraecKH, npiiaeMa, OKa3aaocB, ;,hto p,a3Ke npri aonymeHin 
u u ihSokTj na, ycTaHOBicis, KOTopun 6e3a, cOMHimsi Sbian p,o- 
BOJIbHO 3HaHHTeaBHBI. ca'fc;iyCTa, flOnyCTHTB, Ti’O 3TOTB BH,n,a» 
noaapHBixa» ciaHin npoHCxop,HTa> Ha BucoTi no KpaHHefi Mdbp-k 
OTT> 400 fl,0 500 KHJIOMeTpOB-b Ita/ia, 3eMHOIO nOBepXHOCTbIO“. 
CneKTpa, 3THxrb ciaHin £0 cnxa> noprb em,e He Cu aa, cneujaaBHO 
n3C.TŁ;i,OEanrb, ho H31) naSaio^eniH Jlanypa 6e3cnopHo cais^yeTa,, 
TJ’O OBt Bib CymHOCTH COCTOHTa, H3'b O^HOH aHIHB JIHH1H 557 TJ.., 
h m c b h o  BhiHieynoMHHyroH „raaBHoir aim in cfeBepHaro ciaHia“r 
6e3a> npHwfecH Bop,opo^,HBixa. h  a3OTHBixa> aiiHiii. BecBMa Tm,a- 
TejibHbra Ha6niOfl,eHia KapareiiMa,-]'iiaaeHHibeaL,ia no^TBepjK- 
jraiOTa,, KaKa, m h4  y^aaocb noKa3aTB, 9Ty saKOHOMipHOCTB ca- 
MHM1. TOHHBIMa, o6pa3OMa>. Ho 3THMI. flOKa3aHO, TITO raaBHaa 
aarna ofeBepHaro ciaHia (557 o6a3aHa cBOinia, Hpoticxo>K;i,e- 
Hie.ua, ra3y, 3aHHMaioiH,eMy Ba, HaHBBrcniHxa, caoaxa> aTMOc^epu 
m4,cto Hajia, BO^opo^HBiMa, caoeMa,. Ha aTOMa, ocHOBaHin cai>- 
.HyeTa, OTKa3arfBca o t b  rHnoTC3Bi PiorHHca, PaMcea, HlycTepa 
h  SP-- OTOHt,n,eoTBaaioin;efi raaBHyio nHHiio cinepHaro ciaHia ca> 
raaBHOH nHHieii KpnnTOHa, ho CMOTpa Ha t o , hto stu  aHHin 
coBnaflaiOTa, Ba, npefl4aaxa> o ih h Sk h . B ip i, k p iiiit o h t , Bcai^cTBie 
cBoen BecbMa 3HaaHTeaBHoii naoraocTH MoaceTa, HaxojiHTBca 
TOHBKO Ba, CaMBIX'B HH3KHXa> CJIOHX’B aT.\10C<J>epBI.

npejj.noaoHceHie, tto  aiiHiio c^BepHaro ciaHia cjrhjiyeT^ 
npnnHcaTB BecBMa aersoMy ra3y, ó b iio  yace BbtcKa3aHO Hleii- 
Hepo.\ia,. O ho Haxo,n,HTrB Toace no^TBepiK^enie Ba, TeopeTiiae- 
CKHxa> H3ca'fe^,OBaHiaxa,) CBH3aHHBixa> ca, nepiojjHaecKoii cucTe- 
Moii aaeMCHTOBa, 3HaMeHHTaro pyccKaro xHMHKa MeH^eaiena, 
KOTopBifi npiiHieaa, Ka, 3aKaioaeHiio, t i o  noaaieHa, ein,e cym,e- 
cTBOBaTB o^HoaTOMHBiH ra3a> s e r ie  Bo^opo^a ca, aTOMHbiua, b4 -  
coMa, OKoao 0,4.

H npunaaa, sto  ancao ,n,aa MOaeKyaapHaro 2) Bica reoKO- 
poHia h  ca/kaa.Tr, ein,e BTopoe npe^noaoaceHie, t t o  Buine 200 
KHaoMCTpoBa, oh '& CTaHOBHTca npeoSaasaromeii cocaaBHOH aacTBio 
aTMOc<j>epBi, Ha BBicoTi-ace 200 KHaoMeapoBa, ei’o nopn,iaaBHoe

0  U l r e p M e p i ,  n oB n n n M O M y H e n 3 M k p s u n , n x i  B O B ce , H Jin-n<e K p a ń H e p t f lK o .

2)  K a ic b  fljiH B c t x T ,  OHHoaTOMHbiK^ ra30BT>, aTOMHBifi B t c t  r e o K o p o H ia  p a -  

B e H b  e r o  M O JieKy/uipHO M y B fe c y .

Hie.ua
Hie.ua
ca/kaa.Tr
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;xaBJieHie paBHO noppiaaBHOMy flaBneHiro BOAopoB,a. UpeanoHce- 
Hia 3th no3BoaaaH mh4  npHHHTB bt, paccneTB reoKopoHifi npii 
BuaHcaeHia cocTaBa aTMOC^epu. Bfopoe H3'B BBimeynoMaHy- 
tmx 'b npe^nonojKenin Haxo^HTrB cboo onpaB^aHie b i  HaSaio^e- 
Hiaxrb 3ee na,ii,'f> cyMepKaMH, KOTopufi aHaaoraiHO TOMy, Kami 
aamiiOHaiOTa. H3rB npeB,iabHOH bbicotbi raaBHoii cyMepoaHOH 
;iyrn o cymecTBOBamn rpaHHHHaro cnoa aTMOc^epsi Ha bbicot4  
70 KHJiOMeTpoB ,̂ Ha ocHOBaHin HaSaio^eHHofi hmt> bbicotbi caa- 
6aro cHHBBaTaro n,BiTa, cai,ayioin,aro 3a cyMepKaMH, ÓBimb irpn- 
HyHCflenrB ^onycTHTB cyiu,ecTBOBaHie HOBaro npep,inBHaro cnoa 
Ha bbicot4  214 KHaoMeTpoBi.; naKOHeu,rB, to oScToaTenBCTBO, 
hto cBiaeHie na;i,aioiii,nxrB sisic^Ti HaaHHaeTca Ha błicotIs 150, 
BTj KpaHHOCTH-3Ke 200 KHHOMBTpOBB, yKasbiBae-TH Ha TO, HTO 
MejKfly 3thmh Hpepa;inaMH Sonie nnoTHBin Boaopo^Ł HaanHaeTT. 
BBifliaaTb Gonie nerKiii reoKoppHiii.

Ecnn Tenepn nocn i 3thx,b ,n,onyin,eHiH othochtcjibho reo- 
KopoHia mbi npHCTynHiCB k'b BBiHHcaeHiio cocTaBa aTMOc<pepi,i 
Ha paSJIHTHLIiT. BBICOTaX,B, OCHOBEIBaHCB Ha npHBe^CHHOM^b BT>

<t>nr. 11.
H3o6pa>KeHie aTMoctJiepbi Ha pa3Hbix-b BbicoTax-b.



2 8 2 A j iw f ip e d i ,  B eicH epT > .

T a S n H ię f e  1 - f i  c o c T a B Ś  a T M o e ^ e p u  y  3 e M H o f i  n o B e p x H O C T i i ,  t o  n o -  

j i y H E M i .  H H C J ia , n p H B e ^ ,6 H H B ia  b t > T a S j i H p i  2  f i  u  n o c n y s K E B i n i a  

k t > r p a ^ H T e c K O M y  n o c T p o e H i i o  H 3 M i> H e H ia  c o o T a B a  aTM O C <J>epbi 

c t > b ł i o o t o i o  (<J>nr. 1 1 ) .  H t o Gl i  o n p e f l f i n H T b  n o  a T o f i  f t i a r p a M M i

T a f i j iu n a  1 - n .  C ocm ae?>  e o 3 d y x a  y  3 s m h o w  n o o e p x H o c m u .
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KynapH.
BtCb

O ó rB eM H i> ie  n p o n , e H T Ł i .

T e O K O p O H if i  ( o ^ H O a T O M H .)

1

0 , 4 O k o j io 0 , 0 0 0 5 8  ( r H n o T e T H H .) .
B o f tO p O R T .  H 2 ............................ 2 , 0 2

r>
0 , 0 0 3 3  ( B o T b e - P a j i e f i ) .

T e n i f i  Ż 7 e ......................................... 4 , 0
n
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B o  A a  H . , 0 .................................. 1 8 , 0 2 I l e p e M f i H .  0 — 4 .
H g o h t . N e .................................. 2 0 , 0

V
0 , 0 0 1 5  ( K j i o a t O.

A 3 0 T T .  N . , .................................. 2 8 , 0 2
r>

7 8 , 0 6  ( J I b a i o k t . ) .
K H C J IO p O A 'b  0 2 ........................... 3 2 , 0 0

V
2 0 , 9 0

A p r o H t  A r ................................... 3 9 , 9
V

0 , 9 3 7
y r a e K H C J i O T a  C O 2 . , . 4 4 , 0

r>
0 , 0 2 9  ( n e p e M l ł H . ) .

O b o h t j  0 , ......................................... 4 8 , 0 C jtŁ a ł i ( T b e p p H ) .
K p H I I T O f f b  K r  . . . . . 8 3 , 0 O k o jio 0 , 0 0 0 1 .

K c e H O H T >  X e  . . . . 1 3 0 , 7 n 0 , 0 0 0 0 0 5 .

T a ó M iu a  2 - h. C o c m a e b  s o 3 d y x ą  n a  p c M J im m w b  6 w c o m a x i>  

(BT> o 6 'b 0 M H b I X rb  n p o n ,0 H T a X T > ) .

Bbi-
coTa
KM.

.HaBneHie
B03flyxa

MM.
TeoKopo-

HiH. Bonopofl-b. TejiiH. A3OT1». Khcjio-
pojrb. A3OT1>.

0 7 6 0 0 , 0 0 0 5 8 0 , 0 0 3 3 0 , 0 0 0 5 7 8 , 1 2 0 , 9 0 , 9 3 7

2 0 4 1 , 7 0 0 0 8 5 1 5 0

4 0 1 , 9 2 0 1 0 8 8 1 0 —
6 0 0 , 1 0 6 5 1 2 1 7 7 6

8 0 0 , 0 1 9 2 1 9 5 5 4 2 1 1
•

1 0 0 0 , 0 1 2 8 2 9 6 7 4 1 0

1 2 0 0 , 0 1 0 6 3 2 6 5 3 0 —
1 4 0 0 , 0 0 9 0 0 3 6 6 2 2 —

2 0 0 0 , 0 0 5 8 1 5 0 5 0 1
3 0 0 0 , 0 0 3 2 9 7 1 2 9 0
4 0 0 0 , 0 0 2 2 0 8 5 1 5 —
5 0 0 0 , 0 0 1 6 2 9 3 0 7
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cocTaBi. aTMOc<J>epbi Ha moGoii Bbicobi, npoBO ,̂aTb> nepe3b> no- 
cniflHioro ropH30HTajibHyio npaMyio; OTpi3KH nocni^H ei, c o o t - 

BiTCTByioinje pa3nHHHbiMb. oSaacTHMb, pacnpocTpaHia ra3OBb>, 
n03B0nai0Tb. HenOCpefl,CTB6HHO OTCHHTaTb COCTaBb> aTMOC<$epbl 
Ha 3 6 m h o S  BbicoTi b h  ofiiieMHHsii npon;eHTax'b.

B onie  TaacenEie ra3br, KaKb. yrneKHcnoTa, HeoHb., Kpnn- 
TOHb>, KCCHOHb. H a30Hb>, HHKOrp,a H6 ftOCTHraiOTb. l°/o COCTaBa 
aTMOc<J>epbi h  H03T0My ouyipeHbi; paBHbiMb. o6pa3OMb> h  b o ^ h -  

h o h  napb, K'b KOTopoMy Bci BbimenpnBeAeBHbia: pa3cyac^6Hia, 
p / r .  BH^y o6pa3OBaHia oCuiaKOBb, HenpnMiHHMbi.

I lo c n i Bcero BbiniecKa3aHHaro h  ^yMaio, h t o  nesani.wb 
cnei],ianbHO ooTanaBnHBaTbca Ha t o m -h , t p o  npHBe^eHHbia micna 
HHnyTb He HpeTeH^yioTTj na TOHHOCTb h  npe^HasHaneHbi TonbKO 
;inn Toro, h t o Gh i npep,CTaBHTb KapTHHy aBnenia Bb. caMHXb> 
o 6 i H , H X b >  b e p T a x b > .  A  o t o  o h i i  BbinonHHiOTb. BnonHi y^OBneTBO- 
pnTenbHO, TaKb> KaKb., naace bt> cn y n a i 3ua’inTejibiiwxb> o h i h -  

Gokte. Bb. onpeji,ineHiH HCX0,n,Hbixb> BenHHHHb., KapTHHa aBneHia 
HHCKonbKO h o  MiHHeTca. Bb. ocoóeHHOCTH Me/ineHHOCTb BToparo 
TnaBHarO H3MiHenia rrpn nepexo^,i OTb. BOji;opo,n;a Kb> reoKopo- 
Hiio, npe,n,cTaBnaioin;aro BnonHi OTniibnyio KapTHHy o t t . p i3- 
iraro norpaHHHnaro cnoa Ha BbicoTi 70 KimoMSTpoBb, cniffyeTb. 
CHHTaTb pesynbTaTOMb. BnonHi He3aBHcam,HMb> OTb., Gb i t b  m o - 

a;err'b, HenpaiiHJibHi)ixb> HHcnoBbixb> 3,aHHHtxb>, npHHaTbixb> Hann 
pna reoKopoHia, rraKb. KaKb> Me^neHHOCTb oTa oóycnoBneHa 
HCKniOHHTenbHO BecbMa Mano# nnoTHOCTbio BO^opo^a. Ho OTHMb. 
KaKb. pa3b» o6b>acHaiOTca HiKOTOpbia ocoSeHHOCTH cneKTpa c i-  
B e p H a r o  c i a r n a .  B b >  B H p , y  t o p o , t p o  HiTb. yace óonbrne h h c t o h  

BojiopoAHofi c<{)f;pbi (HanSonbHiee cop,epiKaHie Bo^opofla He p,o- 
CTiiraeTb, 7O°/o), t o  Becbłia B ipoarao, h t o  BOAopo^Hbia nHHin 
GyjiyTb. BbipaaceHbt Bb> cneKpi cpaBHHTenbHO cnaSo, C b >  npyroii 
CTopoHbi, reoKopHin H am aeTT. HCbe3aTb TonbKO h e s k o  60 k h -  

nOMOTpOBb., HOOTOMy nOHHTHO, OTbeTO IIObTtl HHKOTfla HC HaOnro- 
naiOTb. TaKoro ciBepnaro ciarna, KOTopoe He paeTb. Bb> cBoeMb> 
cneKTpi rjracHoii 3eneH0H nHHin.

Ha ocHOBaHin BbinienpHBeneHHbixb> nncenb. cni^yeTb. o j k h -  

Aara, h t o  h  B03,ayxb> y  36MHoi noBepxHOCTH flonaceHb. co^ep- 
HtaTb cniflbi reoKopoma. npH6nH3HTenbHO 6/ i o o o o  npopeHTa no 
o6b>eMy. X o t h  co^epataHie o t o  h h h t o h c h o , h o  nenpepbiBHbiii 
nporpeccb> Bb> ycoBepnieHCTBOBaHin MeronoBb. ^ p o 6 h o h  nepe-
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r o H K H  B O 3 ^ ;y x a  n 0 3 B 0 j i H e T B  H a ,B ,4 a T B c a ,  h t o  c o  B p e M e H e M B  

y f l a c T c a ,  n o j K a a y i i ,  p d b u iH T B  O K c n e p i iM H T a a B H O  B o n p o c B  o  i i p n -  

c y T C T B in  O T o r o  r a 3 a  b b  H a u i e n  a T M O c $ e p 4 .  B o  b c b k o m b  c j i y n a f .  

AO  1 ^ X 1 ,  n o p i > ,  n o n a  B o n p o c B  o t o t b  H e  S y ^ e T B  p i m e H B ,  b c 4  

H a iH H  n p e f l C T a B n e n i a  o  n p n p o f l i  H a H B B ic H in x B  a T M O c $ e p H B i x B  

c a o e B B  S y p y T B  h o c h t b  o o i r h e  h j i h  M e n i e  r n n o T e T H H e c K i i i  x a -  

p a K i e p i , .

B b  3 a K n i O H e H i e ,  n y c T B  m h ś  S y ^ e T B  H 0 3 B 0 a e H 0  o e T a H O -  

B H T B C H  H a  H i K 0 T 0 p B I X B  K O C M H H eC K H X B  a H a n O r i H X B ,  B B IT e K a iO -  

i u , n x B  H 3 B  B c e r o  B B i n x e H 3 n o H £ e H H a r o ,  x o ' r a ,  p a 3 y M 'h e T c a ,  o t o  

o y a y T B  t o j i b k o  B s r a a n n ,  a  H e  n o n o a c n T e a B H B i e  p e s y j i B i a T B i .  

P a 3 C M 0 T p i3 H H B I H  3 ^ , i c B  O T H O H ie H ia  H a M e K a iO T B  H a  B e C B M a  6 J IH 3 -  

K y i o  a H a a o r i i o  M e a c ^ y  a T M O c < $ e p a M H  3 e M a n  n  c o a H u , a .  B i g B  u  

b b  n o c a i ^ H e i  m b i  B a u i i a e M B  H a j j B  p i 3 K 0  o r p a H H H e H H B iM B  c i>  

o 6 4 h x b  c t o p o h b  B O f lo p o ^ H B iM B  c a o e M B — „ x p o M o c $ e p o i o “ , a p y -  

r o i i  G o n i e  a e r K i a  r a 3 B ,  K o p o H i a ,  o 6 p a 3 y i o i u , i B  B e c B M a  m o i u ,h b i h  

c n o n ,  T a K B  H a 3 B i B a e M y i o  K o p o H y ,  K o r o p y i o  m o h c h o  H a S a r o ^ a T B  

TO JIB K O  n p H  n O JIH B IX B  C O JIH e H H B IX B  3 a T M e H i a X B .  J ^ a H B H ie  n J IO T - 

h o c t b  O T o r o  r a 3 a  .HOHJKHa Gb i t b  K p a i m e  M a a o i i ,  a 5 o ,  K a K B  

h 3 b 4 c t h o , K O M eT B i 1 6 8 0  r . ,  1 8 4 3  r .  I ,  1 8 8 0  r .  I ,  1 8 8 2  r .  I I  h  

1 8 8 7  r .  I  n p o i m i H  H e p e 3 B  K o p o H y  6 e 3 B  B C H K a ro  c o a p o T H B a e H i a ,  

n o  K p a n H e n  M i p i  e r o  H e  y n , a n o c b  o Ó H a p y a t a T B ,  h o ^ o ó h o  T O M y  

K a K B  n a a a i o u i , i a  3 b 4 3 ; i,ł i  a  M e T e o p m  n p o x o j j H T B  6 e 3 B  c o n p o -  

T i i B n e m a  n e p e 3 B  r e o K O p o H i i i  a  H a n a n a i O T B  c b 4 t h t b c h  t o j i b k o  

b b  B o a o p o f l i .

B b  B H p ;y  o t o h  c o B e p i n e H H o i  a H a a o r i n  u h  6 e 3 B  c o M H Ś H i a  

H M Ś e M B  n p a B O  o t o j k ^ c c t b i i t b  h 6 H 3 b 4 c t h b i u  r a 3 B  3 e M u o a  a m o -  

C <j>epH  C B  p a B H U M B  0 6 p a 3 0 M B  H6H3b4 cTHBIMB r a 3 0 M B  C O JIH eH - 

h o h  K o p o H B i .  B b  B H j i y  b o s m o j k h o c t h  O T o r o  T O H ta e c T B a  a  G h i a o  

B B iS p a H O  B p e M e H H o e  H a 3 B a H i e  „ r e o K o p o H i a “ . H o  n o n a  O T O ff i^ e -  

C T B a e H ie  o 6 o h x b  r a o o B B  B c r p i n a e T B  e m ,e  H i K O T o p u a  T p y ^ H O C T H ,  

T a K B  K a K B  K o p o H i i i  c o a H H ,a  x a p a K T o p a 3 y e T c a  c n e K T p a a B H o i i  a a -  

H i e i i  5 3 2  t i jz . ,  M e jK / i y  t 4 m b  K a K B  c n e K T p a a B H a a  j i n H i a  c i B e p H a r o  

c i a H i a  o T B i a a e T B  . n n a H i  b o h h b i  b b  5 5 7  u ;a.  H o  e c a n  n p n H H T B  

b b  c o o S p a s c e H i e ,  h t o  B c i  o a e M e H T B i o ó a a a a i O T B  M H o r n i E ,  a a c T O  

p a 3 a n a H u M H  c n e K T p a M H ,  a  h t o  b b  o c o S e H H O C T H  c n e K T p B i  b o h b -  

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

T p y Ó K H  b b  o 5 in ,e M B  O T H H H a iO T c a  . u p y r B  o t b  a , p y r a ,  t o , o a e -  

B H J3.H 0, H 3 B  p a 3 H H H i a  C n e K T p O B B  H e j I B 3 a  e i u ,e  3aK JIK > H H T B  o  p a s -
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Jiiinin ra30Ba., Tiwa. Gonie, a ro  Ba. cn y a a i ciBepHaro ciania 
m b i HMiewa. /lino  c b  gjieKTpHHecKHMi) oBiaeHieMa., nT> connea- 
Hoii-żKe KopoHi cBiaeHie Bbi3BaHO b b i c o k o m  TeMnepaaypoH. IIo- 
3T0łiy oni/iyeTar no/lOHi/iaTb, nona He 6ynyTn> Han/ieHbi ein,e 
npyria  h h h i h  Ba. cneE rp i o6oHxa> ra3OB?>.

lIpaiSTimecidfl aaujniii no <|ni3ii i.I. b ł  cpe^Heii o6iu,e- 
oópaaoBaTe/n.iioft niKojit. *).

Jl, A- P H a m e h c k. a r o.

<I’H3HKa, HBJIHHCh, HecOMHiHHO, HaHÓOnie COBepmeHHOH 
oónacTbio ecTecTBO3HaHła, ;i,oa>KHa h  m o k o t ł  Hrpaab BH,n,Hyio 
ponb Ba. cpejiHeH oóui,eo6pa3ona'reai.noii uiKoni. 3a o t o  t o b o - 

pirra. ea GoraToe co/iepwaHie, Ba. aTOMa. cnyacaaa. nopyKoii T i 
pa3HOo5pa3Hbie npieMbi h  MeTO/ibi, KOTOpbie Tana. apno BH/ii- 
aaiora. <J>H3HKy Ba. pa/iy ,npyrHxn> Hayica. o npnpo/ii.

O BBicoKnxa> o6pa3OBaTeabHtłxa. h  BOcnHTaTen.bHbixa> n,in- 
HOCTaxa> ({matura. op,HaKO, MoatHO rOBopHTb nimib npn ycnOBin 
orrpejyhaeuiioii nocTaHOBKH saoro npe/jMeia Bb cpe/iHen uiKoni.

UpejKHiił enocoGa. npeno/iaBaHia, Kor/ia e/iHHCTBeHHbiMH 
ucTOHHHKaMH 3HaHift //na yaam,Hxca Gbura cnona npeno/iaBa- 
aena u iraura, Kor/ia Bce p iiu an n  „Mina, h  //00Ka“, a ypoKH 
4>h 3 h k h  sanacTyio o6pamanncb Ba. ypoira MaaeMaTHKH, Tepaeaa. 
OKOHaaTenbHO noHBy no;n> HoraMH He TonbKO 3a rpaHHi/eH, h o  

h  y  Haoa. Ba. Poccin. fII1iHCTBHTenbHbixa> 3HaHra, iKHBoro HHTe- 
peca na. npe/iMeTy y  yaam,Hxca He worno Gh i t h , noica rocno/i- 
cTBOBana. //orMaTHaeciciH, OTBneneHHbiH MeTO,n,n> npeno^aBama, 
Tana. xiano OTBinaioniiii p,yxy itCTiiiinaro eoTecTBO3HaHia. Paj/a. 
nononceHiii, BOcnpHHHTbixa> lOHOinen, h o  He CTaBumxa> /i,na Hero 
/lance ^amaMH Bcni/icTBie OTcyTCTBia onbtTa, s t o p o  e/iHHCTBeH- 
Haro HCTOHHHica HCTHHHaro 3Hama, j/aeTa. numr. oónnbHyK) 
nrnuy //na óe3nno/i,HOH nianeicTHira, oGpeMenaeTa. naMHTb yne- 
HHKa, h o  coBepineHHO He //aeTa. noHHMaHia h  ne BbipaGaTbi- 
BaeTa. upuBbimra caMOCTOHTenbHaro h  HeaaBHCHMaro cym^ema.

*) floKnam. Ha BTopoM-b MeHaejrbeBCKOMi. c i f a j t ,  cnfenaHHtii} bt. 3acfena- 
HiH nnaaKTHHecKoń ceKuiH 24 neKaćpa 1911 r.
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EcTeCTBeHHO, ‘ITO KaHHa. C0BpeM6HH0H HIKOabl—B03M0WH0 
óoubiuaa, bo3mo3kho noaHaa n a rn a ^ H O C T B . T ohbko pyicoBO- 
aacb npnHunnoMa. naraaaHOCTn n ocymecTBaaa ee pa3Hoo6pa3- 
h h m e  nyraMH, mohcho cainaTb <J)H3HKy h co CTopoHbt ea co- 
aepacaHia, u  co CTopoHM ea MeTopoBa. piHHBiMa. opypieMa. Ba. 
aocmaceHin niKoaoS ea o6pa3OBaTeaBHBixa. n BOcnnaaTenB- 
HEixa. 3aaaaa..

Kaica. npOBecTH Ba. ^ n a n n i npnHpnna. HaraapnocTn, hto 
BbiSpaTb p,aa nypca <J>h3hkh, Kaica. pacnpepianTB MaTepiaaa. no 
naaccaMa. n  BO3pacTaMa. n  no p aay  npyrnxa. BonpocoBa., HMiro- 
in,nxa> HeMaaoBaatHoe 3Haaenie, Ha oto paneico em,e He ycTHHOBH- 
aocb onpeaiaeHHBixa> MHiHin. „MeToanKn <J>H3HKH eipe ne cyipe- 
CTByeaa.14. TP.mt. He MeHie, Mnoroe Ba> 3T0Ma> HanpaBaeHin yace 
cpiaaHo.

Cpepn apyrnxa> MeTOanaecKnxa. BonpocoBa., BBiaBHHy- 
Tbixa> 3a n o c n ia Hee BpeMH, ocoSeHno apKO BBiaianaca Bonpoca. 
o6a> opraHH3aii;iH pna yaaui,nxca iipaKTnaecicnxa. 3aHHTin no 
<J)H3HKi.

IlpH3HaBaa 3th 3aHaTia ape3BŁiHanH0 BaacHBiMa. aaeMeH- 
TOMa. Ba. HiKoabHOMa. p i ^ i .  neparornaecKaa, ocoóeHHO HiMep- 
naa anaepaTypa, a Ba> nocaipHee BpeMH n pyccKaa, ypinaiOTB. 
Bonpocy o caMOCTOHTeabHbixa» pa6oTaxa> yaam,nxca no $H3Hici 
Soabuioe BHHMaHie. Bo MHornxa> inKonaxa> npaKTnaecKia 3a- 
HHTia yace opraHH3OBaHŁi, paa ppyrnxa> opraHH3an,ia Taicnxa. 
3aHaain annib Bonpoca. BpeMeun.

B ,iab HacToamaro ponaapa—paacMOTpiTB stottó Bonpoca. 
bh> ero coBpeMeHHofi nocTaHOBici.

I.

Ilpaicinaecicia 3aHHTia no cpncinci n  xhmih paHbme ppy- 
rnxa> CTpaHa. Haman ce6 i npn3HaHie bh> CiBepHoi AMepnicfe n 
AHrain, r a i  aaSopaTopnua 3aHHTia pna yaain;Hxca bh> Hino- 
Topnixa. cpeaHHxa> iHKoaaxa> 6eihh opraHH3OBaHM em,e Ba> na- 
a a a i  80-xa> ropoBa. npouiaaro CToniaia. Ba. yO-xa> ropaxa>, 
Saaropapa noairay KOH^ppeHpin 1892 r . aMepnKaHCKHxa> npo- 
<J>eccopoBa> n neparoroBa. n BpnaaHCKon accopiapin HayKa., Ta
nia 3aHHTia 6bian BBepeHBi yace bh. pi.ao.ua. p a p i  aMepnKaH- 
CKHxa> n aHrnincKHxa> nucona.. B b TeaPHie nocnipyK>ipnxH> a ira . 
Bonpoca. Sbiaa. BcecTopoHHe ocBiipeHa. Ha pinów a. p a p i  koh-

pi.ao.ua
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rpeccoBt u KOH<J>epeHU,i#, h  bt, HacTOHipee BpeMH bh. aMepn- 
KaHCKHxa> h  aHraiiicKHxa> iHKoaaxa> b i  ocHOBy npenopaBania 
He TOHBKO <J>H3HKH H eCTeCTBeHHHXH, HayKH., HO H MaTeMBTH- 
HecKHxa> ;n,Hcu,HnjiHH'B, noaoaceHa xopomo o6ocHOBaHHaa h  rro- 
ppoÓBO pa3pa6oTaHHaa cncTCMa npaKTHHecKnxH» 3aHHTifi.

Ha eBponeHCKOM'B KOHTHHeHTfe pBnaceHie Bcero cnaBirho 
CKa3aaocB Ba. TepMaaiH, ho po 1890 r . mohcho otm Istetb amur, 
epHHHHHBIH nOIIBITKH, UpepnpjTHHTLIH BH, H^KO rOpblXH» yae6- 
Hiixa> 3aBepeniaxa.. HepELiMa, 3HaaiiTeHLHi,iMH> TonanoMa., no- 
cayatHBiHHMa. ich, paaBHiiimeMy pasBirriio npaKTiiHecKiixa> 3a- 
HHTifi, Suną, ponaapa. npo<J>. HlBaabSe, npoHHTaHHEiH hmh, Ba. 
1890 r . na ca.liapb HiaeuKM a. HaaypaaHCTOBa. h  Bpaaeii Ba. 
BpeMeHi. Ba. otomh, p o n aap i npo<J). IHBaaBÓe, onnpaacB Ha 
OHBiTa. aMepHKaHCKBxa> h  aHraiHCKHxa. nucona., npepaaraaa. 
BBecTH aaóopaTopHBiH ynpałKHenia no (Jtirsmrh Ba. H’feMeH,KHxa> 
cpepHHxa> niKoaaxa., orpaHnanBaacB Ha nepBoe BpeMH oprawa, 
Han pByMH cTapmmH KaaccaMH. Tania 3aHHTia caMH. HlBanaSe 
opraHH3OBaaa> Ba, 1892 r. bh> ,H,opoTeeBCKOB peaaBHOH rHMHasia 
Ba, BepaHHi. T. Tana., saMicTEBimn Bcicopls HlBaatSe, poBeaa, 
bh. ^opoaeeBCKoii rjłMiiaaiii cncreMy npaicTHaecKiixa, saiiaTiii 
po 3HaaHTeaBHOH CTeneHH COBepmeHCTBa. npaKTHaecKia saHHTia, 
KOTopBia BHaaaai Gi.ian Heo6a3aTeaBHBi( orpaiiłiaiiraniłOT, 
h &ckohbkhm h KaaccaMH h  BeHHCB ca. Mano npnropHBiMH paa 
aaKHXrB saHHTiii npnóopaMU, oSbihho  iiM-bioipHMirca bo bchkomh. 
(f)H3HaecKOMa, KaÓHHeai, sariMa, Sajnu BBepeHEi bh> naaecTBi 
o6a3aTeaBHOH HopMBi. BaHy n ero coTpypHHicaMH. ypaaocB b h - 
paSoTaTB rana. paóoTa., HanSonie nopxopam,Hxa> paa cpepHeii 
HiKoaBi, h  noeTpoHTB cnepianEHEie npHSopu paa otoh p i a n * 1 2).

B cnopi npHMipy J^opoTeeBCKOH peaaBHOH rnMHa3in no- 
cabponaan h  p p y ria  yaeSHEia 3aBepeHia, Ba. HacToani.ee BpeMH 
Ba. BBicHiHxa, peaaBHBixa> yaHHHiH,axa. (Oberrealschule ca. 9 -th  
alłTHHMa, KypcoMH.), a Taicace Ba. uhKOTopuxa, peaaBHBixa> m w a -  
3iaxa> npycciir, EaBapin u  BauSypra yace BBepeHa car eiewa 
o6a3aTeaBHBixa> aa6opaTopnEixa> 3aHHTiit Ba. yae6Hoe BpeMH.

' )  Pe3yjIbTaTŁ>I CBOHXT> MHOrOJlkTHHXT, TpyflOB-b OnyÓBHKOBaHbl TaHOM-b B I  

H Byx-b K H n r a x b :

1. Wie sind die physikalischen Schiileriibungen prakticsh zu gestalten.
2. Handbuch fur physikalische Schiileriibungen.

HacToani.ee
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Bo MHOrHxi> a p y in x b  yHe6nbix'F> 3aBefl©Hiaxb (peajibnbixb 
rnMHa3iaxb, i’HMHa3iaxb, peajibHbixb yHHjiHnj,axb, 5KeHCKnxb 
mMHa3iaxrb, ropoACKHXb yiHanui,axb, peMecjieHHbixrb u Topro- 
Bbix'b niKOJiaxrb) rrpaKTHHecKia 3aHaTia no ^ h s h k F  Hocarb nona 
Heo6a3aTeabHbiM xapaKTepb, h o  nocreneHHO npaBHTeabCTBa 
OT̂ ,’ŁabHbixrb rooy^,apoTBb PepitaHin pacnrapaiorb ckm  o6a3a- 
TenbHbixrb 3atiHTiS i i  Bb OTHXb yTieóiibixb 3aBe^;eHiaxb.

BooSme, cak^yeTb BO3AaTb ^onatHoe iikMFntKHMb ne^,a- 
roraM b. H a jb  TpyftHbiM/b h  c jio h c h h im t s .ninoMb npaBHUBHoh 
nocTaHOBKH npenop,aBaHia <J>H3h k h  Bb cpe,n,HeH u ik o j t Ł  Bb Tep- 
Manin c b  HeocjiaS&BaioipeH SHeprieii paSoraerb  p a^ b  BH^Hbixb 
<J>H3HKOBb h  neflaroroBb, ii3B'fccTHbixb p,aneKO 3a npejyhuaMH 
repMaiuH.

K pobii H ahn’a, o KoiopoMb a ynoMHHajib Bbiuie, BcfeMb 
H3BicTHbi liMeHa Poske Bb BepjiHHp *), GrimsehPa Bb PaM- 
Syprfe* 2), Fischer’a Bb MiOHxeHp3 4), Noack’a Bb recceHp ł), 
WeinholcPa Bb XeMHnn,k h  pp.

I lo ^ b  BaiameMb ycnfeoB b, aocTHi’HyTbixb Bb TepMaHin, 
h  4>panri,y3CKaa ope^Hna uiKona orana Ha nyTb npeo6pa3OBaniii. 
I lp n  ynacTin BH,n,Hbixb HayiHbixb aBTopirreTOBb (A nnent, 
IlyaHKape, JlanMaHb, TaHHepu a  p,p.) Siana HpoBe^eHa Bb 
1902 r . pe^opwa cpe^Heii u i k o o t i , npaaeMb ocoSoe BHHMaaie 
Sarno oSpaiH,eHO Ha nooraHOBKy 3KcnepaMeHTanaHaixb npe,n,Me- 
TOBb. 3a naSoparopHbiMH 3aHHTiaMa npEsnaHO1 Saino BasKHoe 
3HaH6Hie, a  OHH 6ŁIJIH BBeftCHU Bb KaaeCTBp 0SH3aTenBH0H HOpMŁJ.

B b nooakflHee BpeMH npaKTaaecKia 3aHaria no (JiaaiiKp 
HaxoflaTb ceSP m F c t o  a  Bb HpKoropaixb niKonaxb ro n n aa ^ ia , 
PUBeipn a  ABCTpin.

*) PenaKTop-b wypHana „Zeitschrift fur den physikalischen und chemischen 
U nterricht'.

2) Grimsehl E. Lehrbuch der Physik.
Ausgewahlte physikalische Schiileriibungen.
Die Ziele und Methoden des physikalischen Unterrichts auf

der Unterstufe und Oberstufe.
Didaktik und Methodik der Physik.

••) Fischer K. Der naturwissenschaftliche Unterricht in England, insbeson- 
dere in Physik und Chemie.

Der naturwissenschaftliche Unterricht in Deutschland und 
in Auslande.

4) Noack K. Leitfaden fur physikalische Schiileriibungen.
Aufgaben fur physikalische Schiileriibungen.
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y  Ha.cŁ, Bii Poccin, ©.h h h h h h e i h  i i o i i u t k i i  opraHH3OBaTb 
npaKTHHecKisi 3aHJiTin no (Jmsuich cjiłi^,yeT7> OTHecTii k h  Hanany 
90-xn ro,n,OBT>, h o  BnepBŁie aa  HacTOHTeni-Hyio Heo6xoB.HMOCTb 
opraHH3aniir u t  pyccKoił cpe^Heii h ik o j i^  npaKTHnecKHxi> sa- 
HHTin no <j>H3HK-fe 6 h j i o  ynasaHO m. 1899 r .  Ha M o c k o b c k o m t s  

cb'b3,n,’Ł npenoflaBaTenen <J>H3HKO-XHMHHecKHxrb nayicb M o o k o b - 

CKaro yneóHaro OKpyra (noKJia,n,Ei PajianiiHa, TepHa i i  JKa^OB- 
citaro). C nlisun nocTaHOBnnt „cnmaTH JKejiaTenbHŁiMn BBe^e- 
nie o6H3aTenbHbix'B npaKTHnecKHEn ynpasKHeHia no <J>ii3iiK'h n 
xiiMin b o  Bc,fex'b cpeflHHX,b yne6Hbixrb 3aBefleHi}ix'b en c o o t b I s t - 

CTisyionijiMH yBennnenieMn micjia nacoBn no .̂aHHOMy npep,- 
M6Ty“ ’).

OrpoMHyio o6pa3OBaT©JibHyio n BocnnTaTenbHyio cnny 3a 
npaKTnnecKHMH 3aHH'riflMn npii3Hajin n ep.HHOAyniHO BucKa3a- 
nncb 3a nxn  BBenenie b t > Kypcn cpejuieil i h k o j i b i  h  Bci 6 b i b - 

m i e  3aTiMn cnfe^bi: cn±3,n,n npenoflaBaTeneił $ h 3 h k h  HeTep- 
óyprcnaro yaeÓHaro OKpyra 1902 r . * 2), BapinaBdcin 1902 r . 3), 
3-11 KieBCKiil 1904 r .  i i 2-H IleTepOyprcKiii 1907 r . 4).

IIonyHHjiH-nH, o^aaKO, n^en, BbicKa3aHHbiH Ha crb’fe3naxrb, 
ocymecTBneHie Ha npaKTHKls?

K n coJKan^Hiio, ein,e h I s t b  cTaTECTHneoKHxn f la M m i ,  k o - 

TOpŁIH MOrnH-6bI OCBiTHTb IlOflpo6HO BOnpoCŁ O npaKTHHeCKHX’b 
3aHHTiax'b b t . HauiHxn cpe^HHxn ntKOJiaxn. O6H3aTenbH£iH 
npaKTHnecKiH 3aHHTia nn yneÓHbie nacŁi iiMlnoTn m & c t o  j i h h i h  

b t > HeSoJibinoMH h e c j t Ł  yne6Hbixn 3aBe3.eHiH, no nppHMyiąecTBy 
HaCTHbIX’Ł. OflHHMT) E3n HepBbIXn HO TOJIbKO BT> Poccin, HO H 
3a-rpaHHU,eii, nofloSHbiH 3aHH'ria ocymecTBHJio TemmeBCKoe 
yHBJiHme, r/yfe caMocTOHTejibHŁiH pa6OTBi ynam,HX0H Bn jiaóo- 
paTopin Bii KanecTBi o6H3aTenbHOH HopMbi Be^yTca cn 1901 r . 
(5 nacoBH npaKTnnecKHX'B 3aHHTiil npn 10 TeopeTEHecKBxn 
nacaxn b).

' )  <J>n3HKo-MaTeMaTHHecKifi eweroflHHK-b 1900 r., ctp 521.
<I>n3HHecKoe OóoaptHie 1900 r„  CTp. 123.

2) 9>H3H4ecKoe O6o3piHie 1902 r., ctp. 133.
B tC T H H K -b OflblTHOH <J>H3HKH H S n eM eH T ap H O H  M aTeMaTHKH 1902 r „  CTp. 121.

3) $H3HHeCKoe 0Ó03p-bHie 1903 r., CTp. 000. 
ł ) OTaerb Ct/fe3fla (oTfltnbHaa KHHra).
° )  n a M H T H a a  KHHJKKa T e H H in e B C K a r o  y 4 n n n w a  3 a  1 9 O ’/a  u  1 9 0 2/ 3  y n .  r .  

r .  r p n r o p b e B i> ,  n. 3H aM eH C K ifi, H . K a B y m ..  r ip a u T H H e c K ia  3aH H T in  n o  

4>H3HK-fe.

3
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B b  IleT epoyprI. o6a3aTeabHbia npaKTaraecKia ynpaJKHema 
no $H3HKl3, IipOMli Toro, MM HaXOflHM1> eiĘ6 BB. H'hCKOabKHXB> 
aacTHMxa. peaabH uxa. i i  KOMMepaecKiixa. yanaH m axa., h I s k o t o - 

p w c b  nacTHbix'i. i i  aceHCKnxa» rnMHa3iaxa> i i  b b .  OflHofi MyaccKoii 
Ka3eHHoii rHMHa3in.

M o j k h o  iracnirraTb n  b b . ^,pyrHxa> KpynHbixrb u,eHTpaxa> 
HicKoabKO cpeji,HHX'b uiKoaa., rjyfe lipaKmaeoKia 3anarria  h b h h -  

iOTca h 6 o 6 x o / i,h m o h  cooTaBHofi aacTbio npenojiaBaHia *). Ba. 
SonbiHHHCTBi yae6Hbixa. 3aBefleHifi npaKTnaecKHxa> 3aHaaiii 
eme H iaa., h o  Ba. oaeHb MHornxa> o h h , He cocTaBaaa 0ÓH3aTeab- 
Hoił HopMhi, ca. ycn'hxOMa> Beayaca b o  BHdbyaeÓHoe BpeMa. 'Jiioao 
yaeHHKOBa., p,o6poBoabHO yaacTByioiH,Hxa. Ba. npaKTHaecKHxa> 
paSoTaxa>, Bcer,n,a oaeHb sHaaHTeabHO, HHTepeca. Ka> noflOÓHHMa. 
3aH3TiaMa> y  yaacTHHKOBa. Bcera;a noBuuieHHMn. IIo npHóan- 
3HTe.3bH0My no^caeTy KoabSe, o6in;ee ancao  yae6HMxa. 3aBe- 

r a i  Ba. t o h  Han h h o h  CTeneHH m o h c h o  roBopHTb o
npaKTnaecKHxa> 3aHaaiaxa. no <J>H3HKi, flocTnraeTa. 3 0 % 5).

Bo BcaKOMa. c a y a a i  h c c o m h ^ h h o  o ^ h o : npaKTHaecKia 3a- 
HaTia no (piisnici; H axoaa,r rb c e 6 i  o6m,ee npH3HaHie 11 y  Haca>. 
Ba. Poccin; cpe^n  npenoaaEaTenen, noBH^HMOMy, h ^ t b . c o m h I j- 

Hiii Ba. t o m i , h t o  naoaOTBopHoe H3yaeHie $ h 3 h k h  b b . cpe^Heii 
iu k o j t Ł b o 3 m o 5k h o  m inii, na  o c h o b I j npaKTnaecKnxa. saHariM.

II .
I

Ee3ycaoBHaa n e o 6 x o f lH M O C T b  npaKTHaecKHxa> 3aHaain 
CTaHOBHTCa 0B6BHB.H0H, eCHH OU,IiHHTb no n,OCTOHHCTBy, KaKyio 
noMOinB 0Ka3HBai0Ta. caMOCTOHTejibHua paóoTH y aam n x ca  Ba. 
JiaSopaTopin flaa npaBiiabHaro ycBoema <J>H3HaecKHxa> 3HaHiii, 
h  KaKoe 3HaaeHie OHa HMieTa. /yia oSm,aro pa3BHaaa yaam,a- 
roca . H e ocTaHaBaHBaacb Ha s t o m b . Bonpocfe no^poÓHO, a  
OTMŚay annib  H anSonie cyin,ecTBeHHoe.

H e no.n.JiejKHTa. HHKaKOMy coMHiHno, h t o  a c H a r o .  o t -  

a e T O B a r o  n p  e x  c t  a b  a  e h  i a  a  b  a  e h  i h  He MOJKeaa. B h t b  

6e3a> Henocpe,n,cTBeHHaro HaSaio^eHia o t h x b > aB aem n h  Bocnpo- 
H3Be^;eHia h x b > Ha onH T i. Y nem e t o h b k o  no KHHraMa. Hau co

*) H o B b ia  n p o rp a M M b i K a n e T C K n x i  - K o p n y c o B t  ycTaH aBJiH BaiO TT. o 6 a 3 a T e n t -  

HOCTb npaKTH4eCKHXT> BaH H T iii n o

2) <l>n3HHecKoe OóoaptHie 1911 r . ,  cTp. 114.
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caoBa. npenopaBaTeaa paBHO ocyacpeHO neparoraaecKOio Mbicabio. 
HacToaipee Bnojrai co3HaTeabHoe 3HaHie h  BcecTopoHHee ycBoe- 
nie ocHOBHiub noHaTin BO3MO3KHO annib npn ocymecTBaeHin 
Ba. CaMbIXT> IHHpOKHXa, pa3M&paxa> HpHHH,Hna HarJIHflHOCTH, 
Korpa o aBJieHiaxT> He paecKaBUBaiOTT., a Korpa nxa> iroKa- 
aŁiBaiOTE.

Ca. o t o h  t o i k h  spiH ni npn npenopaBaHin <J)ii3HKir cyipe- 
CTBeHHyio poab nrpaeTa. k m c c h ł i k  O K cnepH M eH T a. yan- 
Teaa. Ho n KaaccHbiH BKcnepHMeHTa. caMoro yaHTeaa e ą e  ne 
paeTa. Bcero. Hapo h ^ t h  Jam n ie  h  yaeHHKOBa. H3a> 3pHTeaeii 
cpinaTH yaacTHHKaMH, aaM-fciiiiBa. b o  M Eornsb cayaaaxa> Kaac- 
CHbiii oKcnepHMeHTa. caMOCTOHTeabHbiMH paóoTaMH yaaxpHxca, 
b o  M E o m t cayaaaxa> ponoaHHBa, ero nocaipHHMH.

n o a a  ynaipinca ToabKO co cTopoHU caigHTa. 3a m eiiieM b, 
BOcnpoH3BO/i,iiMbiMrb ppyrHMa., a He caMOCTOHTeabHO Bocnpo- 
iraBOAHTa. t o  ffie a s jem e, o h o  MOJKera. ocTaBaTbca ein,e ayacpbiMa, 
ero  ncnxoaorin. H a^o yaeHUKy paTb Ba. pyKH npHÓopa., nocTa- 
b h t h  ero anpoMa. Ka> aiipy ca. caMHMT. HBaeHieMT.. ToabKO 
Tor.ua o h t . yaoBHTT. b c Ł  cTopoHbi onbiTa, KOTopua npn  Kaac- 
c h o m t . aKcnepHMeHTHpoBaHin aacro  ,nna Hero nponapaiOTa..

CaMH npo^iabiBaa o u b i t i i , yaam,ieca pa3OBbiOTa> Ba. ce6 i 
npaBHHbHbiH BBraapa. Ha 3Haaenie onbiTa npn rraynernH aBae- 
iiiii, npioSpiTyTa. „CBoero popa rpaMOTHOCTb" h  He SypyTa, 
OTHOCHTbca k t > onbiTaMa., KaKa. k t > „$OKycaMa>“, KOTopnie Bce- 
p-fe.ao 3aBHCHTa> o t t .  b o b k o c t h  h  ywfeHba SKcnepuMeHTaTopa. 
C a ip a  yjKe Ba. ppyron  pa3a> 3a aKcnepHMeHTaMH Ha ypoi<axa> 
<J)H3h k h , yaeHHKa. ynipeHiio GypeTa. aepnaTb 3HaHia, raySace 
3axBaThiBaa cyipecTBo prbaa.

n p n  TaKHxa. ycaoBiaxa> y  yaeHHKa h b h t c h  caMOCToaTeab- 
Hbia h  ycToiiHHBbiH cyacpema oóa. OKpysKaioiH,Hxa> aBaeHiaxa>, 
Ha KOTopbia o r t . óypeTa, CMOTpiTb c b o h m h  raa3aMH, a He cKB03b 
npH3My npenopHOCHMbtxa. eMy o5a.acH6Hifi. O h t . Torpa óypeTa. 
He ToabKO c b h 3 h o  pa3CKa3biBaTb h  ó o S k o  H3aarai’b k h h h { h l i h  

MyppocTH, h o  c m T h o  h  co3HaTeabHO BonaoipaTb Ba. caoBaxa> 
peaabHyio KapTHHy OKpysKaroipefi pificTBHTeabHOCTH.

H pn oSbiHHOMa. KaaccHOMa. oKcnepiiMeHTHpoBaHin irkrn  
b o 3 m o h { h o c t h  H3ca,fe,n,0BaTb MHorHxa> noaoaceHiii onbiTHbiMa. ny- 
aeMa., TaKa. KaKa. noca-hpHi# TpeóyeTa. npopoaJKHTeabHaro 
BpeMSHH.

Tor.ua


2 9 2 11. A . 3naMmcKiu.

H e MOaceTB 6 b i t b  b b  ppcTaTOHHOH M-fsp-h Ha ypoKaxB ocB i- 
in,eHa h  KonHHecTBeHHaa CTopoBa aBaeHin. T o j ib k o  nyreMB aa- 
ÓOpa'TOpBBIX'B paÓOTB MOHCHO 03HaK0MHTB yHam,HXCa CB $H 3 H - 
HeCKHM H H 3 M ip e H if lM H  H M eT O flaM H  H a X O H£ JI e H i  H 
ljj)H3H,ieCK H X 'B  H O C T O H H HBI X B.

BooGme, e^Ba-nn b o 3 m o h c h o , He onnpaacB Ha caMOCToa- 
■reanuLia paóoTBi b b  aaGopaTopin, paeKpbiTB nepe,n,B ynam,H- 
m h c b  Bce 3HaHeHie h h  j i y  k t h b h  a r o  M e T O ja  m  H m n e H i s ,  
KOTOpBIH b b  HCTopin nenoB-imecTisa CBtrpajLB BH^HylO pojiB H 
npHBejiB k b  p a ^ y  o6o6m,eHiH.

E can  npaKTHHecKin 3aHSTia Heo6xoflHMBi a a a  npaBHjiBHaro 
ycBoema <|>B3HHecKHXB 3HaHiii, t o  He Merrfee BaffitHoe 3HaTieHie 
o h h  h w Ł i o t b  h  a a a  oGn^aro pa3BHTia y naiparoca.

^ a a a a  atŁ c t o  caMO/yfcaTeaBHOCTH i o h o h i h  h  OTBdknaa o Gb i h -  

h o h  y  yHaiu;HxcH c k j i o h h o c t h  k b  caMOCTOHTeaBHOMy aKcnepn- 
MeHTHpOBaHilO, JiaSopaTOpHBIH 3aBHTia no 0H3HKls BMicTi OB 
H m B  BB BBICOKOH CTeneHH CII0C06cTByK)TB paSBirrilO OpraHOBB 
<J>H3BHecKOH h  ncHXHHecKoS JKH3HH y ia m a ro c a , npiyaaiOTB ero  
rayCmce npoHHKaTB b b  HBJieHia npHpoani, OTanaaTB raaBiioe h  

cymecTBeHHoe o t b  BTopocTenennaro h  caynanH aro.
nojrBOaa lOHOiny 6aH3KO k b  aBaeniaMB npnpo^Bi, m b i  c ,t/ I -  

aaeMB ero  HaóaroaaTeaBHBiMB, noaHtiMB acHBoro h  a-feaTean- 
Haro HHTepeca k b  coBep maronie Myca b b  n p n p o a i ,  c h o c o Gh b i m b  

aroGiiTB h  noHHMaTB ee.
HaKOHepB, nyTeMB npaKTH'łecKHXB 3aHaTiH a e m e  Bcero- 

co3flaTB paGonee HacTpoeHie y  yaain,Hxca, BBi3BaTb h  n o a a eP _ 
acaTB HHTepecB k b  jrfeay. A  Btjn> caMOCTOflTPHBHBiH HHTepecB 
k b  a ’Ia y , npoaBaaeMBiH co CTopoHBi yaam ,iixca, ToaBKO h  m o -  

5K0TB CayJKHTB 3aH0T0MB yCIIrhxa BB CaOJKHOMB H Tpyfl,H0MB 
ał>a'E BoenHTania noapacTaroin,aro noK oain ia .

I I I .

HacKoaBKO npocTB h  aceHB BonpocB o Heo6xoanMOCTU 
npaKTHaecKHXB 3aHa'rin no <J)H3HKlł b b  cpeaneii m K oai, Ha- 
cToaBKO caoJKeHB n  TpyaeHB a a a  p im m ia  ^.pyron BonpocB: 
KaKB cai.nypTB opraHH3OBaTB npaKTiiaecKia saH aria , h t o 6 b i  o h h  

npiiHecaH HanGonBinyio noaB3y, h t o 6 b i p ia n ,  nocTaBaeHHEia 
h x b  BBejemeMB, Gb i h h  aocTHrHyTBi b o 3 m o s k h o  noamhe.
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M norie c t o p o h h h k h  npaKTHaecKHxa> 3aHHTiH, o x o t h o  npn3- 
HaBaa ae t o j i ł k o  noae3HOCTb h  acenaTeabHOCTb, h o  i i  neo6xo- 
3 ,h m o c t b  na6opaTopHŁix'h aaHHTiH ynam,Hxca naica. p,aa nyn- 
maro ycBoema Kypca, Tana, n  Ba. BH,ny h x ,b  b b i c o k o h  BOcnHTa- 
aejiBHoii u .&h h o c t h , BHCKa3BiBaK)Tca, o^Hano ace, 3a nxa> HeoSa- 
3aTejibHOCTh jpia yaamHxcH.

Cpe,n,H ynaiH,Hxca cpe^Hen h i k o j i b i , roBopaTb, m b i  HMieMa. 
óonbiHoe pa3HOo6pa3ie CKJioHHOCTefi, KOTopbia Ba. nepiofla. H3y- 
Hema <j>E3HKH aacTO yace Ba. p,ocTaTOHHofi M ip i oupe^inaiOTca. 
JI,aa i o h o i h h , Mano 3aHHTepecoBaHHaro (J)H30Koii h  6onie yBne- 
aeHHaro ^.pyrHMH npe^MBTaMH — ncTopieii, riHTepaTypoii n .naace 
h h c t o h  MaTewaTHKOHj noAoGHbia 3aHHTia nonb3bi He npiiHe- 
cyTa. h  MoryTa. j h t k o  Bbipo,n,HTbCH Ba. 3a6aBy. Korjia m h  6y- 
ji,eMa» npHHyacflaTb Ka> aaóopaTopHbiMa. 3aHHTiaMa., nocaiflH ia 
HOTepaiOTa. Ty npeaecTb, KOTopyio Hłia. npHpaeTa. HMeHHO nxa> 
Heoóa3aTejibHOCTb i i  OTcyTCTBie o S b i h h o h  uiKOJibHOH nopun- 
P o b k h . IlycTb Bce j^ Ł jio  HanpaBnaioTa. ca. o ^ h o h  CToponbi mo- 
ó o b b  k i .  npe^MeTy h  3HTy3ia3Ma> npeno^aBaTeaa, a c h  jtpyroii 
TOTa. HHTepeca., KOTopun npoHBHTa. caMH yaam ieca. Ba. no- 
cniflHeMa. h c  npnxoflHTca coMHiBaTbca, o h o m t . e^HHOflyniHO 
CBH ’̂JlTejIbCTByiOTa>'BC’fe, KOMy npHXOflHnOCb pyKOBO ,̂HTb npaKTH- 
HeCKHMH 3aHHTiaMH.

IIo 3TOMy noBO,ny m o h c h o  cicasaTb cni,n,yiomee. T i  jipBOflŁł, 
Hoaopbie Bbime npnBep,eHbi npoTHBa. o6a3aTeabHOcrn caMOCToa 
TejibHbixa> paóoTa. yaaiu,nxca no <j>H3HKi h  3a nxa> <J>aKynbTa- 
THBHOCTb, MOJKHO HpHBeCTH H HpOTHBa. 06a3aTejIbH0CTH JHOÓOrO 
yaeÓHaro npe^MeTa cpe^Heź h i k o h e i . H o  no^nejKHTa. cOMHiHiio, 
h t o  3aHHTia Bcer^,a h  Besali njiyTa, ropa3p,o Jiyame, ropa3^,o 
npo^yKTHBHie, Kor^,a Ba. Hnxa> npnHHMaiOTa. ynacTie t o j i b k o  

acejiaiomie. Ho BcaKaa coBpeMeHHaa nucona no CBoeii npHpoji/Ł, 
h o  CBoeii opraHH3an;iH cBH3aHa ca. aaeMeHTOMa, npHHyac^enia, h , 

ocTaBaacb Ha noaisi HacToaipeH p,iHCTBHTeabHOCTH, cai^yeTa. 
caaTb Ha TaKyio TOHKy opin ia: pa3a. ;t,anHWH yneÓHbiH npep- 
M6Ta>, ji,aHHaa HaynHaa p,Hcn,HnnnHa npH3HaeTca Heo6xo,n,HMOH 
Ba, cHCTeMi oGiparo oópa3OBaHia, OHa Tina. caMBiMa. o6a3a- 
a’eabHa jyiH Bcixa. yaamHxca.

O n a H K a  M o a c e T a .  S b i t h  O T H e c e H a  n a .  n i i c j i y  o 6 a 3 a T e n b H b i x a >  

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

« 6 f l 3 a T e j i b H b i  h  n p a K T n n e c K i a  3 a H H T i a .  I I o c n i ^ H i a  n p e ^ c T a B a a i O T a .
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ocoSm h  we t o  a i > n p e  n o ^ a B a H i  a <J>h 3h k h . 9 toth> MeTÔ ,a>, 
Kairb BHine 6 m jio yKa3aHo, cocTaBnaeTa, Heo6xoa,HMoe ycaoBie 
3,aa ycniniH aro H3yaeHia <{>h3h k h ; o6pa3OBa'reabHaa a  bochh- 
TaTeatHaa ciuia aroro M6T0j],a Beanaa u HeocnopaMa. Ho htoGbi 
MeTOjBB npaKTH3:ecKHxa> 3aHaTifi ;j,a.aa, Ba, hocihoh wfepis Bce t o , 
hto  m m  Ba, npaB'fe ot 'b  Hero oacHflaTb, npaETHaecKia 3aHaTia 
aoaacHM aBaaTbca He bts KaaecTBi npHCTpoHKH kh> 3,n,aniro. a 
cocTaBHHTb o^Hy H3H, ero (pyH;i,aMeHTaab[iMxa, aacTeii. O h h  
jroaJKHM ÓMTb noaoHceHM Ba, ocHOBy oSynema, npoHHKaa Becb 
Kypca, (J)H3h k h , npoxo^;a aepe3rb Boi KaaccM.

BpeMH /yia aa6opaTopHHX'b 3aHHTin Heo6xo,n,HMO otbocth  
Ba, yaeÓHMe aaeM, h  npHHHMaTb yaacTie Ba, othxh> 3aHHTiaxa> 
3,oa5KHM n c i H3yaaioiH,ie <J)H3HKy.

MeTojyb aa6opaTopHMxa, paóoaa, Monceia, ocoÓeHHO 6 m t h  
noae3eHa, aa a Tixa, yaeHHKOBa,, HHTepecH KOTopMxa, He Ha- 
npaBaeHM Ba, cropoHy <{)H3Hk h ; Bi,n,b Kor,n,a iiira , caMOCTOHTenb- 
Haro HHTepeca Ka, <J>H3HaecKHMa, 3HaHiaMa>, to liw a, coBepnieH- 
irhe, t ’Lmh> TOHbrne aonacHM 6 h t b  npieMM oSyaeHia h  cnocoóbi 
oópaóoTKH MaTepiaaa.

npoTHBa. o6a3aTeabHOcra npaKTHaecKHxa, 3aHHTiH npiiBO- 
;h,htch aacTO h  ew,e o a  nu a, aoBoaa,. HenpHonocoSaeHHOCTb 
HiKoabHMXrb HOMŚmeHiH, Heo6xo ,̂HMOCTb 3HaaHTeabHMxa> 3a- 
TpaTa, Ha npioSpiTeHie npHcnocoSaeHiH H npn6opoBa>, Heao- 
cthtokt, yM^Hna h 3HaHin y npenoaanaTeneH — Boaa, ai, npe- 
rpaRM, KOTOpMH CTOHTH, Ha nyTH.

Heab3a He npH3HaTb Bcen cepb63H0CTH yKa3aHHMxa> BO3pa- 
aceHin. B oi, KOMy npHxo,n,Hnocb HaaaacHBaTb npaKTHaecKia 3a- 
HHTia no <J)H3HKi, 3HaiOTa>, KaKa> Tpy^Ha nxa> opraHH3an,ia Ba> 
cnny yKa3aHHHxa> BMine npnanHH,. Tihia, He MeHie nperpajiM 
He TaKa, yaca, HeonpeaoanMH, Kaica, oto KaaceTca na nepBHii 
B3raa,n,a>. HMieTca He Mano npoTopeHHMxa> flopoweKa,, KOTopua 
MoryTa, npHBecTH ich, ateaaeMOH n ia ń .

KpoMi Toro, yKa3aHie Ha TpyaHOCTH opraHH3an,in npaKTH- 
aecKHxa> 3aHaain roBopnTa, He npoTHBa, o6a3aTeabHOOrm  3aHa- 
Tiii, a annib 3a t o , hto Ba, H3BicTHMxa> cjiyaaaxa>, npeaca.e 
aiMa, BBo^HTb npaKTHaecKia 3aHHTia, Kaica, o6a3aTe.abHyio 
HopMy, ii,iJiecoo6pa3Hie Ha uiicoTopoe BpeMH c^ inaab  nxa> <j>a- 
KyHbTaTHBHHMH.
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ToBopa o npaKTHHecKHxi> 3aHaTiaxB no $H3HKi, yMicTHo 
Sy^eTi. TaKJKe ynoMHHyTB o pe<J>epaTaxB, o aiiTepaTypHbixB 
pa0OTax7> i i  o ó b  3KCKypciaxB. Heab3a, k o h o h h o , He npH3HaTb 
sa h h m h  rostcTHaro 3HaneHia. II pe$epaTi»r, h  paSoiBi aHTepa- 
TypHaro xapaKTepa, h  ŁtKcicypcirr, Hasaeatam,HMB oSpaaOMB opra- 
HH30BaHHBia, MoryTB S b i t b  BecBMa noae3HBi npn H3yneHin <$h - 

3 h k i i . Ho, BO-nepBBixTE>, h x b  opraHH3an,ia npe&CTaBaaeTCH MHi 
jinoM B b b  BBioinea cTeneHii Tpy,n,HhiMB, a, b o - b t o p b i x b , o h h  h i i  

KOHMB 0Ópa30MB H6 MOryTB 3aMiHHTB COÓOIO CaMOCTOHTeab- 
h h x b  paóOTB b b  $H3HTiecKoS aaSoparopin.

IV .

^ o  nocaiflHaro BpeMeHH npaKTHnecKia saHaria no <j>H3HKi 
b b  cpeaneit niKoai cocTaBaann noaHŁin c k o h o k b  c b  no^o6- 
h b i x b  ace 3anaTiH b b  BBicnieH. B b  pyKaxB ynain,Hxca Sfiiaii 
T i ace npnSopBi, caMBia paGoTbi 6 b i h h  HCKaronHTeaBHO k o h h - 

necTBeHiiaro xapaKTepa, u  m ł i  b b  cym nocra HMian KypcB 
TOHHbIXB II3MipeHiH, aHIUB CaePKa ynpOipeHHHH. YneHHKH 
TeHHHieBCKaro ynnanipa, HanpHMipB, paóoTaaii nepBoe Bpexia 
c b  TaKHMH npnSopaMn: oÓBeMOMipB JlepMaHTOBa, ero ace npn- 
SopB nna onpefliaeH ia KO9<jx$Hii,ieHTa anHeiiHaro pacinnpeHia 
aaTyHH h  aceafea, ero ace BO3flyniHBiH TepMOMOTpB, icaTeTO- 
MerpB c b  3pHTeaBHoii TpyGoii, OTpaacaTeaBHuii roHioMeTpB, 
m o c t h k b  KoHBpayina ( r a i  Bci coe^nneHia aaa  yneHHKOBB 
CKpBITBI nOflB ftOCKOn) H t . n.

H ^.yMaio, HeyMicTHOCTB no,n,o6Haro Kypca npaKTnnecKHXB 
3aHHTii p,na cpejmefi iunoaBi oaeBH^Ha.

npnGopBi BBicineH h i k o b b i , nepeHeceHHBie b b  cpejiHioio 
inicoay, He MoryTB aaTB b b  pynaxB yneHHKOBB xoponiHXB pe- 
ayaBTaTOBB, TaKB icaKB o i u h ó k h , 3aBHcam,ia o t b  HeonBiTHoeTH, 
naneito npeBBunaiOTB Bci T i h c t o k h o c t h , KOTopBixB crpeMHTca 
H36iacaTB cnoacHbiMii npHcnocoóaeHiaMH b b  cauoMB iipnGopi 
11 BceBO3MoaiHBiMH nonpaBKaMH. OnhiTB TemnneBCKaro ynnanipa 
ySiflHHB M6HJI BnOHHi BB 9T0MB.

E c h u , noaB3yacB, HanpHMipB, B03ayniHBiMB TepMOMeTpoMB 
JlepMaHTOBa, yneHHKH h  noaynaan HHOraa pe3yaBTaTBi t o h  

cTeneHn t o h h o c t h , Ha KaKyio no^oSnuii npnGopB pa3cnnTaHB, 
t o  Ha 3 t o  npHxo,n,Hnocb CMOTpiTb, KaKB Ha caynaiiHOCTb. B b  

rpoMaji,HOMB SoahiHHHCTBi caynaeBB CTeneiiB t o h h o c t h  npa
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ii3MipeHiii oSteMOMerpoMt, B03,n,yiHHbiMt TepMOMeTpowB «IIep- 
MaHTOBa, KaTeTOMeTpoMTs h  t . i i . ,  He npeBbimana TOH, KOTopoii 
.HOCTHrama u npn ca.M rai npocTbixt MeTO,n,axt HsKrfepeHiH.

TaKie cnoatHue iipuSopii h  nOTOMy He ^onatHu S h t b  npn- 
M&HHeMBI B t cpe^HeH IHKOJlił, HTO OHH OHeHb ftOporH, JierKO 
nopTHTCH Bt HeonbITHbIXt pyKaXt, H HOIHHKa HXt 3a- 
Tpyp,HHTenbHa.

Eipe eeTb, Kpoiih Toro, ^.pyraa CTopoHa Bonpoca, HanSonie, 
BaźKHaa. IKrha npe^,t coSofi caoambiH npnS opt, yacHiiKt b c io  

c b o io  aHepriio HanpaBaaeTt Ha ycTaHOBKy upnóopa h  n ia iiH  
pa,n,t MejioneH, KOTopbiji OTBueKaiOTi. ero BHiiMaHie OTt raaB- 
Haro H3yieHiH oiiHTHHMt nyreM t HBaeHia. IIocjiiaH aro 3a 
caoTKHOCTbio npnSopa yaeHiiKt He Bn/iUTt: om, CTpeMHTca 
HHiHb npoH3BecTH npep,HHcaHHoe H3MiłpeHie h  nonyHHTb h h c j i o - 

b o h  pe3ynbTaTt, nonb3yacb ^.j ih  3Toro t o t o b o h  (popiiynoH, ysa- 
3aHHoii B t KHHri m e  na ypoKb.

C t  3T0H CTOpOHbl pa6OTŁI HCKJIIOHHTeUbHO K0HHH6CTBCH- 
Haro, imrŁpiiTejrbuaro xapaKTepa Booóuie npep,CTaBaaiOTt H3- 
BicTHbiH He,n,ocTaTOKt h  onacHOCTb.

Ho ciaBHTb paGoTbi h h c t o  KanecTBeHHaro xapaKTepa no 
MHorHMt npHHHHaMt OKa3anocb rpyflHbiMt. y ia ip ie c a  He B t 
CHJiaxt caMOCTOHTejibHO / i o Gh t b c h  oiipe,n'ŁjieHHbixt pe3ynbTa- 
TOBt, pesyirbTaTbi noayaaiOTca iieacHi.ie, h  b c h  paóOTa aacTo 
oSpam aeica B t 3aSaBy. PyKOBOftHTenb iioaaieHi, caMt caś.n.HTb 
Bce BpeMH 3a paSoToii Ka>KH,aro H3t yaacTHHKOBt, 3aH5iTia CTa- 
HOBHTCa B03M0ŹKHBIMH HHIUb HpH HaflHHHOCTH HeSHaHHTejIbHarO 
HHcna yaacTHHKOBt. He roBopa yace o TOMt, xi t o  h o a o S h h i h  

po^,t aanaTin aacTO upeflcraBnaeTt j i h i i i b  noBiopeHie Kaaccnaro 
SKonepHMeHTa, He MiunaeTt e o m h h t b , h t o  HCKaioameabHO Ka- 
necTBeHHbia p aS o iu  M ory it h m ^ t b  m & c t o  Ha 3aHHTiaxt no 
HpyrHMt oT/yfenaMt ecTeoTBO3HamS, KaKOBbi SoiaHHKa, 3ooao- 
r ia  h  t . n. ®H3HKa floaatHa h t t h  naabine h  no#BepraTb MaTe- 
p ia n t  MaTeMaTHaecKOH oSpaSoncfe.

Cica3aHHoe Bbime o paÓ0Taxt H3M'fepHieabHbixt h  Kaae- 
CTB6HHbixt roBopiiTt, a io  niaecooSpaBHie Bcero BbiSpaib cpe;i- 
n iii n y i t .

BoabuiHHCTBo paóoT t floaatHO h o c h t b  H3M'fepHTenbHbiH xa- 
paKTept, h o  9TH paSoTbi Ha^o opraHH3OBaTb TaKt, h t o S b i apso 
BBiCTynaaa u EaaecTBeHHaa cropoHa aBaeHiii.
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IlpilOOpLI aOnSKHBl ÓBITB nOSTOMy HOBO3MO3KHOCTH npOCTLI 
no n ^ e i  h  ne aonatHBi 3aKmonaTB b b  ceó i T a rasu  aacTeii, 
KOTOpua ÓBI nHIHB OTBHeKaHH BHHMaHie yneHHKa BB OTOpOHy. 

npnSopBI aOnHCHBI JiaBaTB BO3MO3KHOCTB HaÓJIIOflaTB He-
npepniBHBiH xofl,B aBneHin.

PaÓOTBI J1.OHHCHBI COnpOBOJKflaTBCH COCTaB.neHieMB 0TH6T0BB 
h  nepnemeMB rpa$HKB. B b  OTTieTaxB ynaipieca p ,o j h k h b i npi- 
ynaTBca OTMinaTB Boi; rfs m e m a ,  KOTopnia conpoBosK^ann 
OHBITB, CB KaKOIO 11,'fc.TBIO yneUHKaMB CJliayeTB CTaBHTB paUB 
BonpocosB h  <j>EKCHpoBaTB BHHMaHie Ha onpe,n,'fejieHHBixB c t o - 

pOHaXB.
B b  H’feKOTopBixB cayaaaxB noae3HO CTaBHTB paSoTBi, npn 

k o t o p b i x b  ynaipinca h o  noBipaeTB yace H3BrhcTHBia eMy nono- 
aceHia, a caMB nyTeMB o n a ra  npHXO ,̂HTB k b  onpejyhaeHHBiMB 
nonoacemaMB. <J>H3HHecKaa <J>op Mycia Tor^a y  ynemiKa nony- 
naeTca, o k b  pe3ynBTaTB pa3óopa n oGcyataeHia t Ł x b  HBaeHiii, 
HOTopma conpoBoac,n,aiOTB o h b i t b .

Ecmi yaeHHKaMB yica3aHB naaHB paSoTU, nocTaBaeHB 
pa,n,B onpejnŁneHHE^B BonpocoBB, t o  b b  Kypci npaKTHnecKHXB 
3aHHTin CTaHOBHTca b o 3 m o s k h b i  h  paSoTBi h h c t o  KaaecTBeHHaro 
xapaKTepa.

HonmTKy opraHH3an,iH 3aHHTin, Koraa yaam ieca caMH 
CTpoaTB npnSopBi, ea.na h h  m o h c h o  npH3HaTB y^anH oi. O h b i t b  

h  AMepnKH, h  TepMamn npHBenB yace k b  BaKnionemio, h t o  

caMHXB yaeHHKOBB He caiflyeTB 3acTaBnaTB flinaiB  iipnoopni 
b b  aacBi npaitTimecKiixB 3aHaTin, t b k b  m b  s t o  y  h h x b  o t h h -  

MaeTB MHoro BpeMeHH. Taitia ynpaatHeHia anom ii yMicTiini 
b b  ceMHHapiaxB ,n,nH noaroTOBKH ynaTenen h  npHroaHBi j .u i  

aOMaiHHHXB 3aHaT)H yaeHIIKOBB.

V.

K oraa p ia n  3axo^,HTB o npaKTHaecKHXB 3aHaTiaxB no 
<J)H3HK"fe b b  cpeaHen antoni, t o  ape3BEiaaiiHO cym,ecTBeHHyK) 
ponB arpaeTB ne t o h b k o  cojtepataHie pa6oi’B, iipe,nnoHceHHEixB 
yHain,HMca, h o  h  b b  KaKOH <J>opMi, no KaKoii CHCTeMi SyayTB 
BBinonHHTBCH pa6oTH.

B b  H a c T o a i p e e  B p e M a  n p a K T H K a  B B i p a S o T a n a  H i c K o n B K O  

C I I C T e M B  3 a H a T i i i .
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Ham.fi Bcero BCTpkaaeTca C H C T ełia p a s i m K i )  p a -  
6 O T a>, 3aHMCTBOBaHHaH H31> npaKTHKH BLICmHXa> yHe6HbIXa. 
3aBep,eHiii.

B 'ł  aaSopaTopin BbiCTaBaseTca 6oabHioe h h c h o  pa3HOo6pa3- 
h h x i , npnSopoBn., cayjKain,Hxa> pan HaaK>CTpan,iH ysKe npoa^eH- 
Hbixa. BonpocOBTS. PaSoTaroipie, oóbiKHOBeHHO, pa36nBaK>Tca Ha 
rpynnbi no 2—3 neaoBiKa ’) h , nepe^yacŁ, Ba. TeaeHie HicKoab- 
k h x 'b  M'he«u,eBa> npoxoH,KTa. b g c b  Kpyra. paóOTa..

£ c a n  Ba. Kaaęcfe, nonoacHMa., 30 neaoB'hKa., crpynnnpoBaH- 
m xa> Ba. 15 napa., t o  npn ycaoBin, h t o  naac^aa paSoTa na- 
.JiaJKeHa Ba. ^Byxa. 3K3eMnanpaxa>, m l i noaynnMa. 7—8 pa3HBixa. 
3â ana.. Bcfe 3 t h  sawann Kaacca., paSoTaa o^nna. pa3a> Ba. He- 
Hiaio, nepe^iaaeTa. Ba. Teneme ,n,Byxa> MlłcapeB^.

9Ta cnoTeMa ecTecTBeHHO HMieTa. m I j c t o  n  OKasuBaeaca 
yAoSHon TaMa>, rjyfe npaKTnnecKia 3aHaTia HocaTa. neoGaaaTeBL- 
h ł j h  xapaKTepa>, npoH3BOHHTca b t > HeypoHHUe aacw n He cBa- 
3aHhi ca. npoxojHMHMa> KypcoMa. <$h 3 h k h .

Ho n Ba. TrŁxa. mnonaxa>, npaKTnnecKia 3aHHTia h o -

c b t t . o6a3aTeni>HBin xapaKTepa> n npon3Bo,n,aTca Ba. yneSmae 
nacbi, 3Ta cncTeMa ein,e coxpaHaeToa, aiiinb nocTenesHO ycTy- 
naa m I . c t o  imhiMa. cncTeiiaMa..

He^ocTaTKii TaKnxa> 3aHHTiii oneBH^HBi.
1. npeno.naBaTe.jiB noaiKeHa. cuanaaa npoiiTH ca. yneHH- 

k s m h  i i 3 b 1 .c t h b i h  OT^ina. mm aacTb OTjyfeaa, n Ba. cnay aToro 
npaKTnnecKia 3aHaaia b t > nsBicraBie nepioflu He MoryTa. h m £ t ł  

xiicTa nan  h o h j k h h  npepBiBaTBca.
2. 3aHaTia pacTarnuaiOTca n OTopBaHU OTa, npoxo,n,HMaro 

Kypca, Tana. Kaica. MOMeHTa. npoHSBOHCTna yaeHHKOMa. paSoTbi 
oneHB naaeno OTCTOHTa. oaa. MOMeHTa H3y nenia t o t o  Bonpoca, 
KOToparo KacaeTca onpe/yŁaeHHaa pa6oaa. Baamo Kasa, pasa., 
t i o o l i  caMOCTOHTeaBHBiH 3KcnepHMeHTa» b o  BpeMH npnmeaa. a a  
noiiomb ynennKy, noaeMy o h t . h  nonaceHa. h t t h  napaaaeaLHO 
npoxoH,nMOMy Kypcy, eMy conyTCTBOBaTb. J^aabuie onuTa. naa 
yaeHHKa ysKe nacTO TepaeTa. HHTepeca,.

3. Ba. npoHSBOHCTBi paóoTa. KasKflKMa. ynacTHHKOMa. o t -  

cyTCTByeTa. BcaKaa nocaŚHOBaTeabHOCTb.

l ) Kawnan rpynna p aćoT aen . ct. odhhm-ł npn6opowb.
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4. IIpeiioAaBaTejib, Hannuaa ypoaa. npaKTHHecKHxa> 3a- 
HHTin, npnHy®fleHi> naTb o6'bacH6Hia i i o  b c Ł m t . 3anaHaMa>, h t o  

cO3,n,aeT'b 3HaHHrreabHKa 3aTpyn,HeHia. yaemiKH aacTO He Mo
r y ń .  6e3a> npenonaBaTeaa npucTynHTb k i . paGcrfe, a npn b k -  

nonHeHin paCoTbi aacTO ee npeapaipaiOTa., oainnaa, noKa npe- 
no^aBaTeab OKOiiairra. Gecfeny ca. ^.pyiaiMH. Bce o t o  BeneTa. Ka> 
HepBHOCTH H H3B4cTHarO pOfla CyeTUHBOCTH, KaKa. CO CTOpOHK 
npenOHaBaTeaa, TaKa. i i  yaam,HXca. 3HaanTeabHyio d o m o i u b  m o - 

5Keaa>, KOHeaHO, 0Ka3aTb neaaTHoe o5a>acH6Hie npn Kamnofi 
paGorfj m i h  HMiioipeeca a a  pyKaxa> y yaain,Hxca pyKOBoncTBO, 
a npn  MHOroaHCJieHHhix'b Kaaccaxa> npiicyrcTBie Baoporo pyKO- 
Bonarrejia, h o  He BnoaHi ycTpaHHTb yKa3aHHKa isbiiiie saTpynHeHia.

5. JlaSopaTopHua paSoTti ToabKO Torna MMpioTa. BaatHoe 
3HaaeHie, Korna Ba. Kaacci o6cyjK,n,aiOTCH pe3yabTaabi paSoTa., 
KpuTHKyeTca BKnoaHeHie OTHxa> paóoaa. yaacTHHKaMH, oócai- 
HyiOTCH o h i h ó k h , cnocoSa. BKancaeHia h  t . n. K orna paSoTK 
THHyToa noaro, Bce o t o  c b o ,h h t c h  Ha h I sth . .

VI.

KpynHbiH uiara. Bnepena. npencTaBaaioTa. paSoTK Ha 
„o n  ii na . ^»poHTa>“, noayaHBniia 3HaaHTejibHoe pacupocapa- 
Herne Ba. repM anin.

IIpu 3T0ii cHOTeMŚ Bci yaeHHKH BKnoaHaiOTa. onHOBpe- 
MeHHO on,Hy u Ty sce paóoTy h  npn  t o m t . Ha on,HHaKOBKxa> 
npH0opaxa>.

Bbirona TaKOii c h c t c m k  Ha j ih h ;o .

1. CaMOCTOHTejibHbiH oKcnepuMeHTa. yaeHHKOBa. BnoairŁ 
cooTB-feTCTByeTa. H3yaaeMbiMa. Ba. naHHun m o m c h t t . BonpocaMa.. 
OHa. He TOJibKO H^eTa. napaaaeabHO npoxon,HMOMy Kypoy, h o  

M0JK6TH. BrareTaTbca Ba. Hero h  aacTO, h t o  oaeHb BaJKHO, h h t h  

Bnepenn TeoperaaecKaro oóocHOBaHia.
2. Hpe3BŁiaaHH0 BaatHaa CTopoHa npaKTHaecKHxa> 3aHHTiii — 

o t o  oScyacnenie h  cpaBHeHie pe3yabTaT0Ba»; ecaii oScyatneHie 
cainyeaa. HenocpencTBeHHO 3a c h m k m h  paSoTaMH, t o  o h o  npii- 
HOCHTa. BCK) Bhirony.

3. PaSoaa npenonaisaTeaa npn 3aHHTiaxa> Ha „ o j h i h i .  

(JipoH ia ."  Ba. 3HaaHTeabHoii MrI;p'h ynpoui,aeTca. Toii Toponan- 
b o c t h  h  cyeTJiHBOCTH, KOTopua Bcer.ua HM-hiora. m -Iic t o  npn 3a- 
HHTiaxa> b  p a 3 c k  n h  y ro, o h ^ c b  Hiaa.. IIpenonaBaTenb na.

Bcer.ua
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H aaaai 3aHHTifi cnoicoiiHO h  b b  nocTaTOHHoii w ip i  nojipoÓHO 
HMieTB B03M03KH0CTB OCTaHOBHTBCH Ha CyiU,eCTBeHHBIXB CTOpO- 
HaxB npe^narasMOH yaeHHKaMB 3a,n,aHH. Bo BpeMH paGorni 
Ha6niop;eHie 3HaaHTeaBHo oSnemaeTca, jjaHte npn ó o j i b i h o m b  

n ncjii ynacTHHKOBB. Hpenofl,aBaTenB b b  cocTOHHiii caMimTB 
BCHKyK) 3aMHHKy BB paÓOT’h OTp,'fejIBHBIXB yaeHHKOBB, OHB MO- 
3K6TB CTaBHTb BOHpOCBI, 06pain,aTB BHHManie Ha pa33IHHHhIH 
BaJKHŁISI CTOpOHBI H3yaaeMBIXB HBneHifi H T. P,. 3 a H H T i f l  H J i y T B  

rna^KO h  s k h b o .

H/feKOTOpue H3B pyKOBOflHTenen npaKTHHeCKHtMH 3aHHT3HMH 
BBICKa3BIBaiOTCH npOTHBB 3aHHTiił Ha „OflEHB (j)pOHTBK no UByMB 
MOTHBaMBZ

1. BfiicKa3HiBaeTca onaceme, k t o  3aHHria Ha „ o ^ h h b  

<J>POh t b “ MoryTB Gb i t b  Taryan i i  cKynHBi, yÓHBaa BcaKyio ca- 
MOCTOHTeaBHOCTh y  ynam,Hxca. H s b  noe.Tii,n,iinxB MoryTB Bbipa- 
SoTaiBca „CTpoeBHKii“, KOTopue npHBBiKHyTB jyfenaTb Boe no 
HOMaH^ś, paSoTaTb no-MOHTepcKH, npoH3BO^,a H3B'hcTHBin Ma- 
HHnyaan,iH, h o  He OTflaBaa b b  h h x b  ce6 i oraeTa. KpowŁ Toro, 
yaeHHKH SynyTB noflpaacaTB npyrB  .apyry *).

EftBa-an m o j k h o  coraacHTbca c b  t h k o h  xapaKTepncTHKOH 
3aHHTili „Ha o a h h b  <J>p o h t b “ . nonoÓHBia 3aHHTia BOBce He npe.ii,- 
irojiaraiorB coBna^eHia OT^,iabHBixB m o m b h t o b b  b b  npoH3BO,n,CTBi 
paSoTB y  BC'bxB yaacTHHKOBB. Kaac^uH ynemiEB m a  KaJK^aa 
napa TaKB-ace, KaKB i i  npn 3anaTiaxB Bpa3cunHyio, paóoTaeTB 
caMOCTOHTeabHO. yitaaaHHbia Bbirae OTpimaTejibHbia CTopoHLi, 
Miii p,yMaerca, MoryTB h m ^ t b  Micro npn b c h k h x b  pa6oraxB 
yaeHHKOBB n ne CBa3aHbi c b  „cncTeMoii o^,Horo ({ipoitra11. 3,n,icB 
yace Ha h o m o h j ,b  .̂oaacHBi npiHTH ywisHbe u TaKTB npeno.ua- 
BaTeaa.

2. BTopoe saTpyflHeHie-- OociBinaa c t o h m o c t b  nocTaHOBKH 
caHarin Ha „ o a h i i b  <J>p o h t b “ , TaKB KaKB KaacHŁiii npnóopB 
HOJiaceHB Gb i t b  b o  MHoraxB (Hanp., 2 0 )  3K3eMnaapaxB.

9 t o  oScToarenbCTBO, k o h o k h o , npHxoflHTca yaHTWBaTb. 
Ho, KaKB noKa3biBaeTB npaKTmca, <J>p o h t o b b i h  3aHHTia BO3- 
MOaiHO nOCTaBIITB H npn cpaBHHTeabHO CKpOMHBIXB cpe ,̂CTBaXB. 
C b  s t o i o  n ian io , BO-nepBbixB, npn  MHoroaiOftHBixB KaaccaxB

’) floSiaini. A. A. „ripnpona b-ł uiKOjrfe". 1907 r . CTp., 232.
H hhphkcohtj <J>. H. „<t>n3H4ecKoe O6o3ptH ie“. 1908 r., CTp. 218.
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3&HHT1H MOJKHO npOH3BOJ],HTb Ba flB-Ł OHepeflH. TaKOS ^JieH ie 
Boo6m,e b o  MHornxa cnynaaxa calytyeTaj npn3HaTb ndfeaeco- 
oópaaHUMa, Tana KaKi> ;i.a>Ke <J>poHTOBŁia 3aHaTia cTaHOBHTca 
yTOMHTeabHBiMii n TpynHHMH npn oneHb 6oabinnxa Kaaccaxa 
(Sojibine 25—30 nenOBfota). Bo-BTopbtxa, op,HHa npnGopa m o j k h o  

AaBaTb He KajKaoMy H3a yaaoTHHKOBa., a rpynirfe naa 2-xa 
neaoBiKa. TaKyio rpynnnpoBKy no ji,Ba m o j k h o  npn3HaTb yao6- 
h o h , Tana. Kana npn MH0rnxa pa6oTaxa npncyTCTBie BToporo 
anpa npaMO Heo6xojiHMO. Boabine, h -Łm h  no ^Ba, rpynnnpo- 
BaTb h o  cniayeT a; TpeTbeMy y oflHoro npnSopa yace fl&aaTb 
He nero. HaKOHepa, m o h c h o  oaHOBpeMeHHO oraBHTb He opuy, a 
pB-fe 3apann. IIoca-feaHaa, ra n a  Ha3bJBaeMaa, „cM & in aH H aa  
CHCT6M a“, HanpnM^pa., Haniaa o ^np iaabH oe  npn3HaHie Ba. 
B arap in

Ko BceMy ctca3aHHOMy ca iayeT a  poSaBHTb, h t o  npn 
npaKTnnecKHxa> 3aHHTiaxn> m o jic h o  o Oo h t h c b  oneHb npocraiMH h  

flenieBUMH npnSopaMn. B a  nocaipHee BpeMa, KaKb o6a s t o m h  

Sbino MHoro CKa3aHO h  Bbiine, BbipaSoTaHO poBoabHO Soabinoe 
nncno TnnoBa. T a o x a  npnSopoBa. C t o h m o c t h  nopo6Hbixa npn- 
6opoBa> ca  yBeanneHieMa cnpoca Ha Hnxa n npn c^aópnnHOMa 
cnocoS-fe Hxa H3roTOBaeHia MOJKeTa Gana oneHb He3Hann- 
TeabHa ’).

CncTeMa 3aHaTifi Ha „ojnraa <J>poHTa“ ocoóeHHO ii/Ł h h o h  n 
npawo HeaaMiHHMOH aBaaeTca na nepBnxa nopaxa H3yneHia 
<J>h 3 H k h , h  Ba STOMa OTHOineHin OHa aononHHeTa cncTeMy k o h - 

neHTpnnecKaro pacnonoJKenia yneGnaro MaTepiaaa. Ilp n  c h -  

c t 6 m &  KOHii,eHTpoBa nepBŁin KOnpeH-rpa Han nepBaa, Maapmaa 
CTyneHb (Unterstufe y  H-hMpeBa) nocHTa onncaTeabHbiH xa- 
paKTepa n KacaeTca npocT'hHninxa KOHKpeTHbixa <j>aKTOBa. 
BKcnepnMeHTanbHbiH xapaKTepa 3Toro KOHpeHTpa oneBnpeHa.

*) Hahn. H. Z eitschrift fur den physikalischen und chem ischen U nterricht, 
1908 r., cTp. 73.

„d>H3HHecKoe O6o3p'bHie“ 1911, c rp . 297.
’) C m. rnHHKa H.- „OnbiTt no MeTOHHiefe <J)H3hkh“ CTp. 41.

CTOHMOCTb 23 p a6 o rb  (Kawnaa B-b 10 3K3eMnnnpaxb) no cnncKy, co-
CTaBneHHOMy Ha 2-m-b c -bt3flt npenonaBaTeneń Bb C -neTepóyprfe 1907 r. 
(OTHerb Cb-fe3na CTp. 325), He npeBbiinaeTb 1.C00 py6nefi

OóopynoBaHie 20 paóoTb (Kawnaa Bb 10 3K3eMnnHpoBb) ann ohhoh H3b 
rnMHa3iń TaMÓypra oóoinnacb npo$. BoHepTy („<t>H3HHecKoe O6o3pfe- 
Hie“ 1907 r., CTp. 106) B-b 550 MapoKb.
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OnBITB nOHHCeHB CTOHTB Ha IiepBOMB n n aH i H HaCTO npefliue- 
cTBOBaTB Teopin.

V II.

OiicTewa „o,n,Horo $poHTa“, ocoSemio n p n  HanHHHOCTH 
KOHH,eHTpoB,B, nonynHna cBoe ^anBH^HHiee pa3BHTie h  npnBena 
iiHoniKii npeno^aBaTeneH 3a-rpaHiin,eH k b  „M O T O ^y K n a c -  
C H a r o  a k  c n  e p  h  m  e h  TH p o b  a h  i a “ o h  „M e T O ^ y  n a f io -  
p a T O p iI H S T . ypO K O BH .",

B t o t b  m c t o a b  n a  pa3HHHHBie nap,m npaKTHKyeTCH b b  h o - 

cniflH ie t o ^ b i  b b  HiKOTopBixB niKonaxB 1’epManiii, PpaH niii n  
A H rnin. Y n a c i  b b  Poccin , Meac^y npoHHMB, o to tb  m o to^ b  
HamenB npHMiHeHie b b  C.-IIeTepSyprcKOH rHMHa3in H ainepa- 
Topa AneiccaHflpa I  (SniBineH 2-n *).

XapaKTepHBia nepiBi 9Toro MeTo^a cn i/ty rom ia.
J^na npaKTHaecKHXB 3aHaTii He o t b o a h t c h  cnepianBHBie 

naoBi. IIpenoflaBaTenB, pa36npaa KaKoa-nnSo BonpocB, n o c n i 
HiKOTopBixB o 5 i h i i x b  pa3BHCHeHiii h  HnmocTpau,iH BejjeTB yne- 
h h k o b b , MoaceTB Sb it b , BB TOTB 5Ke ypOKB, BB KnaCCB npaKTH- 
necKHXB 3aHHTiH, r ;i,i  o h h  B ci npo,n,inBiBaiOTB o,Tiry h  Ty ate 
paSoTy, OTBiaaiomyio pa36npaeM0My B onpocy’). Pe3ynBTaTBi 
9 t o h  paóoTBi h  T i o6w,ia nonojKema, KOTopEia m o h c h o  b b i b s c t h , 

pa3pa6arBiBaK>TCH b b  t o t b  ace h h h  Ha cn ifly rom i#  ypOKB.
KapTHHa m o h c o t b  Gb i t b  h  HicKOHBKO HHaa. HnyneHie b o - 

npoca HaaHHaeTca c b  paSoTU, k b  KOTopon yaeHHKH npncTy- 
naiOTB, nonB3yacB yKa3aHiaMH npeno^aBaTena n a  T i Manmiy- 
n ap in , KOTopBia E a jo  npoH3BecTH. Y h c h h k h  c k m h  m  n o cn i 
pa36opa coBMicTHO c b  npeno^aBaTeneMB pe3ynBTaTOBB npnxo- 
THTB KB OnpeflineHHEIMB HBneHiaMB, „OTKpBIBaiOTB" 3aK0HBr, 
a He „npoBipaiOTB“ 3aK0HBi, p a n ie  h m b  coo6in,eHHBie. TaKOił 
„BBpucTHnecKiH“ M6T0RB npenoTaBaHia b o  m h o b h x b  cnyaaaxB  
Hpe3BBraaiHO nnoTOTBopeHB.

BooSme, „MeTORB KnaccHaro 9KcnepHM6HTHpoBaHia“ c b  
MeTOflHHecKOH CTopoHH flaeTB MHoro piH H aro. CaMOCTOHTenB- 
h b ih  BKcnepHMeHTB yneHiiKa 3flicn  He ^.ononHaeTB Kypca, a

B  TjlHHKa H .—  „O nb lT b l n o  M eTO flH K t (j)H3HKH“ .

2 )  E c jih  KJiaccb npncnoco6jieHi> h jih  3aHHTiń, t o  paóoTbi nponcxoHHTi> 
TyTT> 5Ke b t> Knaccfe.



t Ł oho c b  h h m '1) cnneTaeTCs h , cocTaBaaa raaBHyio ero ocHOBy, 
o t b  Hero coBepineHHO HeOTpbaiiMB. CaMOCToaTeaHHbiH OKcne- 
pHMOHTB CTaHOBHTCH HaCTOHBKO 5K6 o6H3aTeabHŁIMB, HaCKOHBKO 
o6a3aTenBHa h  caMa <J>H3Hica.

KcTaTH, yM icrao oypeTB eipe pa3B yKa3aTB, hto  h iik o d m T) 
0Ópa30M'B HejIB3H OrpaHHHHTBCH OHHTaMH, npojyfeaaHHBiMH ne- 
pepB b cŁ m b  KJiaccoMB c b m h m b  npenoflaBaTejieMB h  2—3 y ’ie- 
HHKaMH *). B oh CyTB B'Lpb BB TOilB. HTO K a JK p BI fi 3KCnepH- 
MeHTB pOHJKHEI npOH3BOpHTB B c i  yTeiHIKII.

H a jo , opHaKO, h o m h h t b , tt o  „ m o t o p b  KaaccHaro OKcnepn- 
MCHTupoBatiifl^ TpeSyeTB 3HaTiHrrenbHaro BpeMeHH ’) h  b b  H 3 -  

B ic ra u sB  cayaaaxB (ocoóenHO b b  cTapiunxB KJiaccaxB) m oskstb  
6b it b  yTOMHTeneHB h  He y;n,OBneTBopHT& yHanj,HxcH. H eparora- 
rHHecKin o h b it b  h  t p k t b  npenopaBaTeaa, KOHeaHO, pohjkhbi 
yKa3aTB rpaHHpBi, k o t o p b ix b  cnipyeTB pepjKaTbca, npHMlłHaa 
„MeTO/yB Ha6opaTopHBixB ypoKOBB".

V III .

I lp n  npaBHnBHoii oprannsapin  npaKTHTiecKHXB 3aHHTifi 
paa h h x b  pojiJKHa Sbitb OTBepeHa ocoGaa KOMHaTa, cnepiaaBHO 
npHcnoco6aeHHaa h  b h o h h I j oSopypoBaHHaa b c Łm b  Heo5xopn- 
MHMB. Pa3MlłpBI KOMHaTBI 3aBHCHTB OTB THCJia yHeHHKOBB, 
opHOBpeMeHHO pa6oTaroin,iixB b b  naSopaTopin. l ip a  25—30 pa- 
6o’raioiH,HXB naoipapn, 3aHHMaeMaa KaaccoMB npaKTHHeoKHXB 
3aHHTiS, He MOHteTB ÓBITB MeHBHie 70—80 KBappaTHBIXB MeTpOBB. 
Bo MuomxB aMepnKancKHXB uiKoaaxB nopB noM'bipeHie paa 
jia6opaTopHBixB 3aHHTin OTBepeHa naoipapB b b  100—120 KBappaT- 
h b ix b  MerpoBB3). E can h 4 t b  ocoóaro noMliipeHia paa npaKTii- 
aecKHXB 3aHHrfiii, to  bo3mojkho pan h h x b  npHcnocoÓHTb KaaccB, 
r p i  HpyTB ypoKH <J>h 3h k h , 3aMiHHBB napTBi CToaaMH.
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')  TaKOfi nyTb, HanpHMbpb, npennaraerb  A. KnceneBb („4>M3H4ecKoe O 6o3pt- 
Hie“ , 1910 r., ctp. 279).

2) O6m ee mucho nacoBb, Koropoe dojdkho 6biTb yabnaeMo caMOCTOHTenb- 
hhmb paBoTaM-b yMamnxca, Bb 3HaHHTenbHOfi M tp t 3aBHCHTb OTb xapaicrepa npo- 
xOHHMaro Kypca. Bo BCBKOMb c n y a a t  oho hohjkho cocTaBHHTb He MeHbe */* scero  
HHcaa nacoBB, nono>KeHHbix-b Ha <j>n3HKy. B b HbKOTopbixb iuKonaxb, Bb TOMb 
HHCJlb H Bb TeHHUieBCKOMb yHHJlHIut, Ha npaKTHHeCKlSI 3aHBTia OTBOflHTCH :/3 
Bcero HMiiomarocsi BpeMeHH.

3)  B b TeHHUieBCKOMb yMHJlHUlt KJiaCCb npaKTHHeCKHXb 3aHHTiii no (j>H3HKb 
3aHHMaeTb nnom ajb  Bb 80 kb. MeTpoBb.
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Hpn 3aHHTiaxb „Bpa3CBinHyio“ Ha ojjHoro pyKOBOAHTena 
He flonatHO npHXOflHTBCH Sonie 10—15 nenoBiKb; npn  3aHa- 
r ia x b  Ha o a h i i h  <J>poHTb o ;t,h h 'b  pyKOBOftHTenŁ MOHceTb cnpa- 
BJIHTBCH BnOHHi Cb KnaCCOMb Bb 20 HenOBiKb, H fl,a3Ke, KaK'b 
noKa3aJii> o h l i t ^ ,  paSoTa eme BO3MO5KHa npn Knacci b t > 30 ae- 
noBiKb. KoHeHHO, Bb nocnijmeM b c n y a a i Tpe6yeTca Sonie 
3HaHHTejIŁH0e HHCJIO 3K36MnHapOBTE> Ka3K3,OH paSOTEI.

Ho Boo6m,e cninyeTb 3aMiTHTb, h t o  npn iiHorojiio^,HBixrE> 
Knaccaxb paSoTa no <j>H3HKi (KaKb n no b c Ł m h  npe^MeTaMb) 3a- 
Tpy^HHTenbHa. Jlyrfl npaKTHaecKnxb 3aHHTiii Knaccb HeoSxo,n,HMO 
yyinHTb. B b 3T0MT. cn y a a i oji,Ha nonoBHHa Knacca 3aHHTa no 
<{>H3HKi, a ji,pyraa BbinonHaeTb paSoTy flpyroro npe,n,MeTa nnn 
n^eTT> ^ o m o h , ecjin aacb  npaKTnaecKHXb 3aHaTin Ha3HaaeHb 
nocn i ,n,HHMb. 3aHHTia j a a  Kaw^aro ynennica HMiiOTb MicTO 
Tor^a yace nnniB pasa. Bb jjBi n en in n . Tpy^H ie Bcero npn 
MHororaoflHBix'Ł KnaccaxT> ocymecTBHTb „M6Top,b KnaccHaro 
3KcnepnMeHTHpoBaHia“.

KpoMi o c h o b h o h  KOMHaTbi jina npaKTHaecKHX'b 3aHaTiH, 
jjcenaTenbHO HMirb pa^OidT. i i  BTopyio HeSonbinyio. 3fl,icb m o -  

ryi"b noMimaTbca npnSopbr, Koropue HejKenaTenano HBnraTb 
cb MicTa, H anpnw ipb, jsichi KpoNti Toro, 3^ icb  nyaine Bcero 
noMicTHTb h  niKa<J)M cb npuSopaMH ji,na npaKTHaecKHXb 3ana- 
TM, TaKb KaKb Bb nepBOH KOMHaii xoponio CTiHbl OCBOSORHTb, 
HToSbl HXb MOHCHO SbUJO HCnOHb3OBaTb Bb KaaeCTBi flOCOKb H 
H,na ycTaHOBKH npnSopoBb. HaKOHen,b, 3Ta KOMHaTa MOHceTb 
cnyJKHTb ;i,na ontiTOBb, npn KOTopbixb HeoSxo,n,HMO 3aTeMneHie.

BecbMa BaacHbi Bonpocbi—o6b ocBim,eHin Knacca npaKTH- 
>iecKHXb 3aHaTiH, o cHaSatenin ero b o .ii.o h , ra3oub  h h h  /ipy- 
niMn HCTOHHHKaMH Tenna, o CTOnaxb jma pa6orb  n t . n. B b 
pyccKoii h  ocoóeHiio HHOCTpaHHon nn iepaT yp i frnaBHbiMb oSpa- 
30Mb HiMen,Kon) m o j k h o  Han™ MHoro yKa3aHin no BciMb 
BTHMb BOnpOCaMb.

T o h h o  t h k j k o , npncTynaa Rb BbiSopy 3aflanb p,na caMO- 
CTOHTenbHbixb paSoTb yaam,nxca, KaiKflbiH pyKOBo^.HTenb m o -  

jKeTb Bocnonb3OBaTbca TiMb óoraTbiMb MaTepianoMb, KOTopbiH 
Bb HacToam,ee BpeMa y » e  onyónnKOBaHb Bb anTepaTypi. Ha 
pyccKOMb asbiKi m h  HMieMb 6— 7 pyKOBo/iCTBb n pa^,b ciaTen 
Bb żKypiia.Tiaxb : „<E>H3HaecKoe OSo3piHie“, „<E>H3HKb-«JIio6HTenb“, 
„npHpo.ua Bb inKoni“ n pp. JIirrepaTypa Ha HHOCTpanHbixb

%e2%80%9enpHpo.ua
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fl3BiKaxT> ocoSeHHO GoraTa. flocTaTOHHO yita3aTB Ha KHHrn: 
Hahn’a, GrimsehPa, Noack’a, Fischer’a, M aurin’a n  Ąp. Ho- 
APOÓHŁIH CHHCOTCB KHHri, TpaKTyiOIH,EXfB O npaKTHHeCKHXT> 3a- 
HHTiax,Ł no <j)H3HKi, npHB©(n,eH'B b t > k o h u /Is k h h m  H ahn’a: 
„Handbuoh fu r physikalischen Schiileriibungen".

JlerKO oocTaBHTB oGmnpHBiH c h h c o k t > 3axaai>, saKjnouaio- 
iąiH 400—500 ynpasKHeHin, h s b *  KOToparo Bcer,n;a m o s k h o  b b i -  

SpaTŁ 6 0 —70 noflxoflam,HX,B. EonBinee h h c h o  paGoTB e/iBa-mi 
MOHteTrB b b i h o j i h h t b  KaJK^EiH yneHHKB, ecnn ,iaffie 3aHarria 
H ,̂yTi> cHCTeMaTnaecKH b ł  TeneHie 3—4 jtŁ t t .

BmGoprB t c m b , KOHeaHO, 3aBiicHTrB o t 'b  Toro oGiparo xa- 
paKTepa, k b k o h  h o c a t b  npaKTnaecKia 3aHHTia.

Upeacpe Bcero nrB HacToaipee BpeMa Ha 3aHHTiaxrB no $ h - 

3 h k 4  npHxo^,HTca ocTaHaBJiHBaTBca Ha TaKHX7> 3aAanax'B, k o - 

TopBia Sonie pijiecoo6pa3HO Gb i j i o -G b i HpopijiEiBaTB na ypoicaxr& 
MaTeMaTHKH. Ciop,a o t h o c h t c h  sagana Ha H3MipeHie ^ j i h h b i , 

Haom,a^efi, o S b o m o b i b  11 t . n. Brr> HesaneKOłrB Gy/iyHj.eMB, Kor^a, 
HaflO ^yMaTB, BrB niKonh yTBep^HTca „naóopaTopHBiH MeTÔ Tb 
npenoAanaHia MaTeMaTHKH", Meacgy MaTeMaTHKOH h  <J>h 3 h k o h  

ycTaHOBHTca eoTeoTBeHHaa c b h 3 b , h  yneHHKH h s b  „MaTeMaTH- 
HecKoii naSopaTopin" óynyTT. nepexo,n,HTB b t > „<|)H3HuecKyEO 
naSopaTopiio".

Ilp n  ftineHin Kypca <J>h 3 h k h  Ha a b  a KOHu,eHTpa. h  xa- 
paKTepij paóoTT> b t > t o m 'b  h  ^pyroMT. KOiipeirrph AonffieHT. 
Gb i t b  HHUM'B.

Ilpn  nocTaHOBKi pa6oi"B Ha^o Boo6m,e pa3HOo6pa3HTB Me- 
t o ji,b [ h x 'b  BBinonHeHia, H36iraa BapiaiiTOBTs, ecnn nocni^Hie 
He âiOTCB HHaero HOBaro.

Yace BBnne Gb ij io  yna3aHO, ti t o  npHGopBi a h h  npaKTHue- 
o k h x 'b  3aHHTiH yHeHHKOBT) cpe;iHeii h i k o j i b i  a o h h c h b i  Gb i t b  o c o -  

6aro ran a , OTjiHUHaro o t t . npuGopoBT. h i k o j i b i BBioineH. O h h  

AO j d k h b i  Gb i t b  o t j i h u h b i  h  o t b  TfocB npnGopoB^, KOTopBie co- 
;i,epjKaTCH b o  Bcixrb KaTaaoraxrb h  o Gb i h h o  iipyTT, ^,na rcnae- 
CHBixrB ,neMOHCTpaii,iH. O h h  j io j ih j h b i  Gb i t b  npocTBi no HAeh, 
npOHHOH H HesaTiHHHBok KOHOTpyKH,iH; BTh HHXrB P.OH3KHO OTCyT- 
CTBOBaTB Bce, h t o  OTBneKaeTT. BHHMaiiie yneHHKa o t t . Toro

’) KawflbiH yaeHHK-b TeHHineBCKaro yMHJiHma Ba. Tenewie 3-xa> jik rb  ycnfc- 
BaeTi> npoflinaTb ao 60 paóorb .

4



306 TI. A . 3HaMeucKiu.

rnaBHaro, p,aa nero npeHHa3HaaeHH ^aHHMii iipuSopn. O h h  

flOJISKHH ObITb BO3MOJKHO ACHieBbl, HO npH B06MH TOłlH JX0JI3KHbI 
,n;aBaTb npHJiHHHbie pe3yab'raTbi. „CTeneHb norp'hmnocTH He 
flOJiłKHa AOCTnraTb Toii BejiHHtiHbi, npn KOTopoii npoH3Boa,HMoe 
ynjTaacHeHie MoaceTH nOTepaTb c b o © iie^aroraHecKoe 3HaaeHie i i  

Bbi3BaTb pa3OHapoBaHie y  yTiaiH,aroca“ *). T o h h o c t b  1 — 3 ° / 0 h  

jbaace b o  M H o ro t paóoTaxn b 5> 5 #/ o ,n,na iipuoopoBH cpe^,He- 
IHKOJIbHOH npaKTHKH MO5KHO CHHTaTb J3,OCTaTOHHOH. H3JIIH,eCTBa 
b h  OTjpfejiKi He HyjKHO, h o  npHSopbi He ;i,0Jia;Hbi 6biTb rpySbi 
i i  coBepuieHHO He OT^iaaHbi. IIocat^H ee flHKTyeTca cooSpaace- 
HisMH o6w,aro BoenHTaHia.

B h  o5bianbixH KarraaoraxH KaK'b pyccKHXH, TaKH h  3arpa- 
HHHHbIXH (JłlipMH n0^06HbIXH ripnÓOpOBH H6 HwieTCH, HflH OHIt 
eme oaeHb to p o ra . IlpaSopti ^oaacHbi óbiTb „ c a M O ^ i i b -  
h  h  e“ —pyKOBOflHTemo caMowy npHxoji,HTca KOHCTpynpoBaTb u 
u/fejiHKOMTj coopyacaTb h x h  m ,  3aica3aBn OT.n.ijibHbiH aacrn  
CTOJiapy, MexanHKy h  creKJio/iyiiy, cocTaBHTb Heo6xo^,HMbie npn- 
Gopu. Boflbiuyio noMOiut MoaceTH 0Ka3aTb rpaMOTHbiił, t o j i - 

KOBbiii h  xopoiuo onjiaHHBaeMbiH cayacHTeab npn 4>H3HaecKOMH 
KaÓHHeTi.

B h  BepMaHiii niKOTopua yneSubia 3aB6fl6Hia h m ^ i o t h  i i pa  
4>H3HTiecKHX'b KaÓHH6Tax'b MacTepcKia, o6opyp,OBaHHbia HHCTpy- 
MeHTaiiii ftaa caecapHbixrb, cToaapHbixH h  CTeKaonyBHbixH pa- 
6 o t h . B h  3 t h x h  MacTepcKHXH h  H3roTOBaaeTca Goabuiaa aaciH 
npnSopoBH, Heo6xoflHMbixH jyia npaKTHaecKnxH saHarin yae- 
HHKOBH.

IIp0H3B0^,0TB0 paÓOTH, KaKH ÓbiaO yKa3aHO BblHie, JbOJIHCHO 
oóa3arreabHo conpoBoacaaTbca cocTaBaeHieMH yaacTHiiKaMH 3a- 
HHTIH nHCbMeHHbIXH OTHeTOBH.

O t h o t l i  AoaJKHbi co^epacaTH KpaTKoe, h o  acHoe onncame 
Bcero xo,n,a paoOTbi; acHbie cxeMaTnaecKie pucyHKii npnóopoBn: 
Boi HSMipema, BbriHCJieHia, pe3yjibTaTbi h  BbLBO,n,bi b h  crpo- 
t o m h  nopa^K i. IIpu no,n,o5HbiXH 0TH6TaxH yaam ieca rayGace 
npo^yMbtBaiOTH h  ayauie ycBanBaiOTH npojrfeaaHHbie onuTbi, 
npiyaaiOTca k h  cacaiOMy i i OTaeTJiHBOMy iianoaceHiio Mbicnefi, 
O t t o t ł i  3 t h  MoryTH BbinonHHTbca aacTbio b h  icnaccŁ Ha 3aHa- 
m x h , aacTbio flOMa. Bo b c h k o m h  c jiy aa i Ha 3aHHTiaxH y  Kaac-

■) n p o 4 > .  f l e - M e T ir b .  „< l> n 3M 4ecK oe O 6 o 3 p t H i e “ , 1 9 1 0  r . ,  c T p  1 6 2 .
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^.aro yneHHKa jjoaiKHa 6 h t b  TeTpa^b, Ky^,a 6 e i  o h e  3aHocnni> 
Bce, h t o  KacaeTca oiiBiTa: Bcfe c b o h  HaSmo^eHia u Bcfe ■h ii c j io - 

r.bia p,aHHŁia. H a nepBbixE nopaxE oóbiKHOBeHHO TpynHO 6 ł i -  

naeTE npiyauTŁ yaeHHKOBE k t > TOMy, h t o ó h e  o ra  3anHCEiBanH 
Bce B'b nopa^K i. 0 t ti 6 t u  poaJKHbi conpoBoacp,aTbca HepnemeME 
rpa^HKE (.naa nero nyame Bcero noab3OBaTbca MiiaaiiMeTpoBoii 
SyMaroii), yKa3aHiaMH Ha t o h h o c t b  OT,n,'hHbHbiXE H3Mipemfi h  

BbiHHcaemeME aócoaiOTHoii h  OTHOCHTeabHofi norpdkmHocTH pe- 
3yabrraTa. K e  3TO\iy m o h c h o  ,n;o6aBHTb eiąe b o t e  Kania cooSpa- 
aceHia. KoHeaHO, Heo6xo,n,HMO jioSHBaTbca, h t o S h i yaeHHKH 
npOH3BO^HHH H3Mł>peHia BO3MO3KHO TOElHe H J],OCTHranH CE 
HMŚioiH,HMHca y h h x e  Ha pyKaxE npnóopaMH b o 3 m o j k h o h  p,aa 
h h x e  t o h h o c t h . Ho ropa3AO BaacHie, h t o ó l i  yaain;iecH OT^a- 
Baan ce6i; acHbiii o t h o t e  npn  Kaffi^oMb o h h t ś , Ha KaKyio t o h - 

HOCTb Boo6ni,e MOJKHO pa3CHHTbIBaTb, npn KHKHXE H3M'fepeHiaXE 
BaJKHO ÓbiTb TOHHbIME H HpH KaKHXE MOJKHO OÓOHTHCb rpy- 
6HMH HSMtpeHlHMH.

OTaeTbi flonacHbi 0ÓH3aTenbH0 npocMaTpHBaTbca pyKOBO- 
jlHTeaeME, h  pe3yabTaTbi oScyac^aTŁca iH j i l i m e  KnaccoME; 
3^,ijcb j io j ih j h b i BHBOflHTbca cpe^Hia, KOTopLia yaeHHKH TaKace 
3aHOCHTE BE CBOH TCTpaflH '). TyTE TOJIbKO yaeHHKH HOHMyTE 
Bce 3HaaeBie „cpe,n,HHXE B ra ra m E "  h  yBHflHTE, h t o  jriiiHb ny- 
T6ME MHOTBXE H TIH,aTejIbHbIXE H3Mip6HiH MOryTE ÓbiTb HOJiy- 
aeHbi TOHHhie pesyabTaTbi.

OTHeTii p,aa yaeiiHKOBT. ^onacHbi 6 k t e  b e  nsBiiCTHoii Mrkpi; 
yaeÓHHKOME.

neaaTHoe pyKOBO^CTBO c e  noppoÓHbiME onncanicME pa- 
ó o t e , m h 'Ł gyMacTca, h c  m o h c c t e  OKa3aiEca H 3 h h h i h h m e  ,n,aace 
npn 3aHaTiaxE Ha „ o ^ h h e  $ p o h t e “ , He roBopa yace o 3aHa- 
TiaxE b e  pa3CbinHyio, rjrfe o h o  Heoóxo,n,HMO. 3aKaioHaa b e  ceó i 
pa^E  TexHHaecKHXE yKa3amH, r a m a  ^aeTE B03M0acH0CTb yae- 
HHKy COCpeaOTOHHTb CB06 BHHMaHie Ha maBHOME—Ha npOHCXO- 
jameM E HBjieHin, a CTaBH pa^E  BonpocoBE, OHa noMoraeTE 
BcecTopoHHe oxBaTHTb HBaeHie. O noHnaceHin caMOCTOaTeiib- 
h o c t h  yaam,Hxca npn TaraxE ycjiOBiaxE e^Ba-an npnxo^HTca 
TOBOpHTb.

C . - r i e T e p 6 y r b .

*) B t  p y K a x t  pyK O B O flH Tensi aojDKeHTa ó b iT b  TatO K e o c o ó b i a  JK y p H a irb , n r b  

ÓblJIH 6 b l COCpeflOTOHeHbl BCfe naH HblH  O npaK TH H eC K H K b 3aHHTiHX"b yaeHHKOBTj.
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ŷ CHIIKOBb’).

p. JO. J£  o ji b 6 e.

Bi. npHrOAHOOTH npyaiHHHbixi. b&cobi. naa npaKTme- 
ckhxi> paóoTi. yienHKOBi. a y<j'h;i,jinca bo BpeMa Moeii aiTHeii 
no^AKH no TepMaHin b i> 1910 r ., rjrfe a HaSaionaai. bo mho- 
rnxi> niKoaaxi> paSoTH ynemiKOBi. ci> 3thmh BicaMH; ho caMaa 
KOHOTpyKU,ia bIjcobi. mhI; noKa3aaact ho BnoaHi yaoBjieTBopn- 
TenBHOH. Blscbi 6 u  nu ycTpoeHH no ra n y  bTcoisi. JKoan n co- 
CToaan H3i> o,h,hoh cnnpaabHon npyiKHHbi n MnaanMeipoBon 
mnaabi, ho 6e3i> aepKana. H toSbi Hsó&HfaTb napanaanca nom - 
30BaaH0b nan ocoObim i. BHanpHbiMi. KpyiKKOMi., ropnsoHTaabHO 
no/i,B'ŁnieHHbiM'b (kkki. y  JEConn) MeiK^y npyatHHofi n aaniKoii 
jpia narpy3KH, k ie  ace npocTO BH3npoBaan Bftoab HHameii 
naocKOCTH naacTHHKH, cnyaiHBineH aaniKOH fljia bIjcobi.; b i> 
H'ŁcKOHbKHxi> OTfl,'feabHbixi. cayHaaxi> o ti> naacTHHKH, cayacHB- 
nien aaniKOH naa bIjcobi., m eai. bt. ropH3OHTaabHOH naocKOCTH 
k i. niKanl; ocoóbifl yKa3aTeab.

B m^ cto O3,hoh cnnpaabHon npyacHHbi ropa3RO npaKTHi- 
mŁe npHMiHaTb naa b^ cobi. ani. npyacHHbi, noTOMy hto o a sa  
npyaiHHa npn Harpy3Ki HaHHHaen, BpaipaTbca, a bmIict'!  c i> 
Hen BpaipaeTca h BH3npHbiH KpyacoKi., KOTopbiH Heanaa yciaHO- 
bhtb cTporo ropn3OHTaabHO; BcaiacTBie 9Toro oinnSKa Bi. ot- 
caeTli npn domoihh BHsnpHaro KpyatKa aocinraeT i. 0,3—0,8 mm., 
a npn BH3HpoBaHiH Bjx;oab nnam en naocKOCTH aaniKH aa a aa- 
rpy3KH omnOKa aocraraeTi. 0 ,6—1,2 mm., Toraa Kani, npn bh- 
3npoBaHin Ha Bicaxi> Moeii KOHOTpyKpin (ci. anyMa npyaiH- 
hbmh) oinnSKa He npeBbiuiaeTi. 0,1 -  0,2 mm. MaTepiaaOM^ p jin

J) T an ie  B-fecw mhoio 6hiih BnepBbie neMOHCTpnpoBaHw 10 Hoaópa 1911 r. 
b i> neaarorn4ecKOM"b My3efe BoeHHO-yHe6Hbix-b 3aBeneHiii u Ha BwcTaBnfe npn6o- 
pOB-b bo BpeMa Il-ro MeHflenteBcnaro ctfe3fla Bb neTepóyprfe 21—28 nenaćpa 
1911 rona.



T a K E D t t  n p y a c n H b  n e p B o e  B p e M a  M H i  c a y a c n n a  n p o B o n o K a  H 3 b  

T B e p f tO H  n a T y H H  ( e e  m o s h o  n o n y a a T b  O T b  ( jm p M b i  M .  S c h m i d t ,  

M i i n c h e n ,  K r e u t z s t r a s s e ,  n o  1 5  n $ e H .  3 a  n r r y K y ) ,  K O T O p a a ,  o ,n ,H a K O , 

T a K b  il j io t h o  3 a B H T a ,  h t o  K a i K / i y i o  n p y a t H H y  n p H x o ^ H n o c b  a a -  

r p y a c a T b  r n p a M H  b t ,  9 0 — 1 0 0  r p a M .  ^ . n a  T o r o ,  h t o S h  n p i i  ,n ,a j iL -  

n i f i i n e f i  H a r p y 3 K Ś  p a c T a w e m e  n p y a c H H b i  c r a H O B H n o c b  n p o n o p -  

p i o H a a b H b i M b  r p y 3 y .  K p o M i  T o r o ,  B c i  a a T y m m a  n p y a t H H b i  

o 6 n a ; i , a r o T b  T i M b  H e j j o c T a T K O M b ,  h t o  c b  r e w i e i T B  B p e M e H H  

O H i  B b i T a n t B a i O T c a ,  B a . o c o ó e H H O C T H , e c n n  H a r p y 3 K a  n n i r r c a  

S o n i e  o h  M e H i e  n p o g o n J K H T e n b H O e  B p e M a .  B o T b  n o n e M y  c T a n b -  

H Ł ia  n p y s K H H b t  B a . o t o  M b  O T H o m e H J H  r o p a 3 , n o  n y a i n e .  B b  y c a p o -  

« H H b i x b  m h o k  B i c a x b  E 3 a T b i  c T a n b H b i a  n p y j K H H b r ,  h  H e  c M O T p a  

H a  t o , h t o  M a K C H M a a b H y io  H a r p y 3 K y  B b  5 0 0  r p .  a  o c T a B a a a b  

H a  B i c a x b  B b  T e n e n i n  2 4  a a c o B b , — y K a 3 a T e n b  B 0 3 B p a m a n c a  K b  

O  n o c n i  c n a T i a  r p y 3 a .

H o  a  H e  c p a 3 y  n e p e m e n b  K b  C T a n b H b i M b  n p y a c H H a M b  

n o c n i  T o r o ,  i t a K b  y S i g n n c a  B b  H e n p n r o f l H O C T H  n p y a t H H b  H 3 b  

T B e p ^ ,O H  n a T y H H ,  a  C H a a a n a  B o i n e n b  B b  n e p e n n c K y  c b  p a 3 n H H -  
h h m h  ( J m p M a M H  B b  T e p M a H i n  h  n o n y a u n b  O T b  H H X b  p a s n n a -  

H a i ’O C O p T a  n p y H C H H b l H 3 b  M H T K O H  n a T y H H ,  K O T O p b lM H  TO3K6 H e  

ó b i n b  B n o n H i  y ,n ,O B n e T B o p e H b  *); n o c n i  o t o t o — n o  c o B i T y  n - p a  

K. T. ( J > H H ie p a  —  a  o S p a r a n c a  K b  M iO H x e H C K O M y  M e x a H H K y  
B a H c y  ( O p n c y  ( H a n s  F r i e s  i n  M i i n c h e n ,  A u g u s t e n s t r a s s e  1 0 9 n ) 

u  n o n y n n n b  O T b  H e r o  n o  M o e M y  3 a K a 3 y  c n n p a n n  H 3 b  C T a n b H O H  

n p o B o n o K H  ( B b  7 5  o S o p o T O B b  3 a  3 5  h ^ o h . h  b t > 1 5 0  o S o p o T O B b  

a a  8 0  n $ e H . ) ,  K O T o p b i a  B n o n H i  y ^ O B n e T B o p n n H  m o h i t ł  r p e G o -  

B a m a M b .  ^ J ,n a  T o r o ,  h t o Gł i  3 a m ,H T H T b  H X b  O T b  p a ia B H H H Ł i ,  

F a H C b  ® p n c b  n o c o B i T O B a n b  M H i  n o K p n i T b  n x b  n p n  n o M o i p n  

K H C T O H K H  M a C H O M b  H  O Ó C b in a T b  n o p O I H K O M b  T a n b K a  5) .  9 t o  H a,H O

IlpymiHHbie sncbi djin npaKmmecKuxb paóonn ynenuKoeb. 309

*) TojlbKO OBHHb COpTb MHTKOH JiaTyHHOfj BpOBOJIOKH TOHLLIHHOIO Bb 0,2 MM. 
oKa3aJicH flocraTOHHO npnroaHbiMb; npy«nHy H3b TaKoił npoBonoKH npnroTOBjisnin, 
nnoTHO HaBHBaa OTb 280 ao 300 oóopoTOBb Ha CTaabHyio npoBoaoKy Bb 2,8 mm. 
TonwHHofi; aBOHHaa npywHHa H3b TaKoft npoBoaoKH ripn Harpy3K-b OTb 0 ao 
10 rpM. pacTsirHBanacb Ha 26 mm. Ha Kawabifl rpaMMb ( s t c b  nauiKu 6biab pa- 
BeHb 3 rpaM.). Tanie npyacHHHbie B-hcbi oneHb xopomo cny>KH.nn mhŁ npn aeMOH- 
CTpapiH KyÓHKOBb-caHTHMeTpoBb H3b pa3Haro MaTepiaaa.

2) Ho TaKb nanb  npH BTOMb OHb He yn asaab , naKHMb hmchho MacaoMb 
ayniue cMa3biBaTb, to h B3aab Ba3eanHOBoe Macao, npHÓaBHab Kb HeMy Ha raa3b  
oaHy HeTBepTb Ba3eaHHa, c o rp ta b , pa3M tuiaab h, H-hcnoabKO pacTHHyBiun npy- 
>khhu, noKpbinb 3T0M cMtcbKj, a 3arfeMb oScbinanb TaabKOMb.
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cftinaTb yace nocn i npHroTOBnema npuSopa u, pa3yMieTca, 
H36iraTB n o cn i OToro TporaTB npyatHHBi nanbu,aMH. 3amHm,eH- 
HHfl TaKEMT. 06pa30MT> npyJKHHH CnySKaTT. y  M6HH II 3,0 CHXT> 
nopa. BnonHi xopomo, hh h jt b  ho pacaBia.

H toSbi yji;o6Bie 6bmo irpjiMiHfiTB 3ByxnpysKHHHBie B'icu 
3na KJiaCCHBIX'B OnBITOBT,, H yKpillHjri, HXT> Ha IirraTHBi oco- 
óeHHaro ycTpoHCTBa, 3O3BonaBinaro o^HOBpeMeHHO nonB3OBaTBca 
abym a napaMH npyatHHT,, KaKB oto npc^CTaiineno Ha <J>nr. 1-iL

<t>nr. 1 . <t>Hr. 2 .

‘/r H aT y p a n b H o ft BeJiHHHHbi.

IIoACTaBKa nrraTHBa (32 X  20 X  2,5 cm.) coctohtb H 3T >. 

TpexB ^oineneKB, cKJieeHHBix’B BonoKHaMH naKpecTB. Ha Heii 
BepTHKanBHO yKpinaeHa CToiiKa b j> bh^Ł  Gpycrca bb 2,5X2,5 cm. 
nonepeHHaro ciaeH ia h  bbicotoio btó 8 7  cm. H3B xopouio bbi- 
cymeHHaro h nponapa^HHnpoBaHHaro SepeaoBaro ^epeEa. 3 ra



CTOHKa He BKJieeHa B t nop,cTaBKy, a y^epsKUBaeTca npn no- 
MOIH.H BBHTOBOH Hapi3KH Ha HHHCHeM̂  KOHU,i H COOTBiTCTBeH- 
h o h  raiiKH. HepeKaa^Hna G , Ha KOTopyio no^BiniHBaiOTca npy- 
KHHme Bicbi, npHKpinaaeTca K'b nepxueMy KOHH,y c t o h k h  

'rpewa ,n;epeBaHHBiMH BHHTaMH TaKT>, h t o  ee aerKO CHHMaTb 
(<£nr. 1 h  3). 064  napu: npyJKHHTS c b o h m h  BepxHHMH h o h i ^ m e  

npoHHO npHKp4nneHn k t > HeóonbiuHMT. ópycKaMa. (10X10X75m m . )  

h b t . TBepp;aro ^epeBa a  (<J>nr. 1), KOTopbie npn h o m o i h ,h  BHHTa, 
npoxoflam aro nocpe^HHi, npHKpinneHbi k i . nepeKaa,n,HHi G . 
HmKHie KOHU.BI 3 t h x 'ł  iipyacHHt npHKpinaeHii Kb ópycKaMb Z  
(<j>Hr. 1 h  4), h m I h o i h i i m t . pa3Mipbi (1 0 X 1 0 X 1 0 0  m m . h j i h  

1 0 X 1 0 X 1 1 0  MM.). T i  KOHH.EI ÓpyCKOBb, KOTOphie Ĵ OJIJKHbl 
ó b i t ł  o6pam,eHbi k i . niKani, HMiiOTb n p o p isb  b i , 30 m m . a j i h -  

h o i o  h  He 6 oa ie  7 m m . nmpHHOio jn a  0XBaTbiBaHin niKaabi h  

a,aa ycTpaHBHia Bpam,eHia npyjKHHb; 3 t h  k o h u ,b i cpi3aHbi na/VB 
ocTpbiMT. yraoMb s j i h  t o t o , h t o 6 b i cayjKHTb yKa3aTeaaMH. TaKb 
KaKb BepxHiH GpycoKb a  ($Hr. 1) m o j k h o  HOBepHyTb o k o h o  BHHTa, 
k o t o p i j m t .  o h t . npHKpinaeHT. Kb nepeKaa^nHi G , t o  Bcer^a 
MOJKHO yCTaHOBHTb npyJKHHy TaKb, HTO6bI yKa3aT6Hb ITOHTH 
npHKacaaca Kb nucani h  Bcai^cTBie 3rroro napaaaaKCb yHH- 
HTOJKaaca.

IIlKaaa npiiiOTon-TaeTca H3b Tnep^aro opHcroabCKaro Kap- 
TOHa (15 X 56 c m . ) ,  npHKpinaeHHaro MaaeHbKHMH rBO3flHKaMH

lIpyDKUHHMe encbt d.in wpaKmmecKuxT> paóorm yneHUKoe*. 311

( f u r .  3 .  <t>nr. 4 .  * n r .  5 .

Kb n,epeBHHHOH ^oiĄeHKi L  ($nr. 2 h  5) pasMipaMH 0,5X3X25 c m . 

cb He6onbuiHMH Bbipi3aMH no OoKaMTs, ,h h h  npHKpinaeHia 
HByx’b rnab3b H3b t o h k o h  JKecTH BBepxy h  BHH3y p,ora,eHKH; 
o64 3 t h  rHab3bi npHKpiroieHbi Kb ;xepenaHHoii Kpyraoii na- 
aoHKi H  ((pnr. 2), KOTopaa cayjKHTb jyia h h x i > pyKOHTKOH. Ha 
<j)nr. 5 - h  npe^CTaBnena osna  H3b a,Byxb rnab3b; OHa HMieTb 
BbicoTy £0 30 m m . h  corayTa Bb b i u , 4  npH3MU TaKoro pa3Mipa,



312 E. JO. EoM6e.

h t o Gb i ee m o h c h o  6bino Haa&BaTŁ Ha BepTHKaJibHyK) CTOHKy; Bb 
6oKOBbixb CTlłHKaxrb cflinaHU yi’JiyóJieHia f  ( $ h i \  5) flna Toro, 
h t o Gm  flBHJKeme no c t o h k ś  npoHCXo^,Hao cb H^KOTopuMb Tpe- 
nieMb: BepxHie n HHHCHie icpaa KałK^on rnjib3bi enem a o t o -  

rayTbt Hapyacy /yia Toro, h t o S b i  o h h  He n,apanann cTonny b o  

BpeMff nepe^BHHceHia.
EpncTOUbOKin napTOHCb OKJienBaeToa 6yMaron, pas^ineH- 

HOH Ha KBaffpaTHBie MHnnHMeTpLI H HMlłlOmefi HOHTH 75 MM. 
ftjiHHbi h  24 m m . HiHpHHbi; ocTaioiujecH eBo5oftHbiMH Kpaa 6y- 
Marn 3aBepTbiBaiOTca Ha 3affHioio cropoHy KapTOHa n npHKnen- 
BaiOTca Kb HeMy. n o c n i  Toro, k u k t ,  niKana coBepmeHHO b h l -  

coxHeT”b, no^BtranBaioTca k i . nepeKna,a,HH'h G cnnpanbHbiH npy- 
h c h h h . a na HHJKHie SpycKH HafliBaeTca oSonwa S  (<J>nr. 4), Kb 
KOTopoS npHB&niHBaeTca nem aa nauiKa flna HaKJianbiBauia 
rpy3a. TaKoii naniKOH MoaceTb cnyncHTb, HanpHMipb, RpuniKa 
OTb h c g c t h h k h  KaKao; cBepxy Kb Hen npnnaHBaeTea npoBonoa- 
Haa s y ra  cb icpiomcoMb jina noflBiniHBaHia aaniKH Kb o 6 o h m 4 ,  

a CHH3y, Kb ffHy, npananBaeTca KpioaeKb Ann HOABiniHBaHia 
HscaiflyeMbiKb r in b ,  eenn noHa,n,o6HTca B3BiiiiHBaTb nxb  b t > 

BOfli h o t  Bb .npyroił Kaicon-niiGo h c h a k o c t h .

J^iaeH ia niKanbi ,̂’fenaiOToa Ha Kaac^bie 5 rpaMMb Ha- 
rpy3KH ca'h^,yK)ni,HMb oópa3OMb: cHanana OTMinaiOTb KapaH,n,a- 
inoMb M iera, 3aHHMaeMhia yKasarencMb Ha nncani npn  no- 
cniflOBaTenbHOMb yBeanneHin Harpy3KH Ha Kaatgbie 5 rpaMMb *); 
npoBipaiOTb 3 t h  o t m I j t k h  HicKonbKO pa3b Henocpep,CTB6HHbiMb 
B3BiuiHBaHieMb rpy3OBb onpep.iaeHHoii BenHHHHbi n 3aTiMb 
OTBHHHHBaiOTb raincy, KOTopaa iipiiicpinnaeTb BepTHKanbHyio 
CTOHKy Kb nO^CTaBKi BicOBb, CHHMaiOTb IHKaay B M icri Cb 
n1.jib.3aMH H  (cpnr. 2), OTMinaiOTb j k h ^ k o h , HecMbiBaeMOH Tyuibio 
cj3,iaaHHbiH paHbine ^ ineH ia, cTnpaiOTb H3JiHiHHiH KapaH,n,aiub 
(npH HOMOHJ,H KOMOHKa BaTbl) H HOKpblBaiOTb HIKaHy B36HTbIMb 
HHHHbiMb CinKOMb, a Ha cninyiom iii ,n,eHb, Kor^a SinoKb xo- 
poiuo npocoxHeTb, ee noKpbiBaiOTb eiu,e pa3b t o h k h m t , cnoeMb 
HiennaKOBaro nana.

BaJKHoe 3HaneHie HMieTb oSoiiMa S  Ha HHHCHeMb Gpycici 
(<j>itr. 1 h  4). Ee m o h c h o  npnroTOBHTb H3b acecTH, corHyBb

*) E cjih w e n a iO T -b  n o n y a H T b  n t n e H i a  H a K aacflbiH  rp a M M b , to n o a y q e H H b ie  

p a H b in e  n p o M ejK y T K u  p a s a - b n a io T b  K im n u a  Ha 5  p a sH b ix -b  n a c T e ń  u  onbiTHbiM -b  

n y T e M b  n p o B ip a i o T b  bth n t n e H i a .
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Ha nop,xoflHiu,eMi> no pa3M ipaM t KBanpaTHOMt JKeni3HOMt 
Spycni nonocKy aceoTH, cnaaB t k o h h ,b i  h  npocBepnnBt ini ena- 
HHHofi nacra  OTBepcTie p;na noftBininBama nainKn; no Spycny 
9'ra oSoiiMa Honacna nB uraatca e t  HiKOTopbiMt TpeHieMt. Ile- 
peMim,eHieMt 3Toii o 6 o h m h  no 6pycKy BMicTi e t  aaniKon j u i h  

Harpy3KH m o j k h o  KOMneHcnpoBaTB HepaBeHCTBO ynpyrocTH n,Byxt 
npyatHHt, a cni^oBaTenbHO, n HepaBeHCTBO B t pacTaraBanin 
u x t  npn Harpy3K"fe. I lp n  npen,BapHTentHbixt on tiT ax t a na- 
poaHO BbiSpant n !!i  Heo/iHHaKOBbia npyjKHHBi (npn Harpy3Ki 
B t  1 0  rpM. OflHa pacTarnBanacb Ha 2 0  m m . ,  a ^p y raa  H a  3 0  m m . ) ,  

nepeMŚmeHieMt o 6 o & m b t yji,aaocb HacronbKO pery jraponait no- 
noaceHie yKa3aTena, h t o  OHt ocTaBanca B t ropn3OHTanbHOMt 
nonoaceHin npn pa3HHxt Harpy3Kaxt. H an^a iipaBunbHoe no- 
aoJKeme o S o i i m e i , Hap,o nna 3aKpinneHia ea Ha 3TOMt M icTi 
y^apHTt CBepxy h s  canniKOMt ocTpbiMt mnnoMt: Tor,n,a pa- 
3opBaHHbie Kpaa oTBepcTia BnaBnHBaiOTca B t ^.epeBaHHbiii ópy- 
coKt n a r a i i t  3aKpinnaiOTt oSoiiMy Ha BMÓpaHHOMt MicTi.

E c h h  Sm ;i,Bi cnHpaabHbixt npyacHHbi 0Ka3anHCb cnnin- 
KOMt pa3anaHbiMH no ynpyrocTH, Tor^,a HaffO Kaac,n,yio pa3p i- 
3aTb nononaM t n noaoBnny o a h o h  npysKHHbi CKpinnTb e t  no- 
aoBHHoii ^.pyrOH, corHyBmn y coep,HHaeMbixt KOHn,OBt ManeHb- 
nia n e n ia  h  3an,inHBmn o h h o h  neTnen 3a npyryio: Tor^a no- 
ayaaioTca /usi h o h t h  o^HHaKOBbia npyffiiiHtr, noTOMy h t o  icaac- 
,n,aa Sy^eTt c o c t o h t b  H3t nonoBHHbi Sonie oaaSon h  Sonie 
cnnbHOH npyfflHHbt.

^ n a  yaeBHHecKHXt paSoTt H iT t Ha^oSHOCTH nepeiuia- 
jpiHy p,na npyacHHHbixt BieoBt G ($Hr. 1) ycTaHaBmiBait na 
onncaHHOMt Bbiuie nrraTHBi, noTOMy h t o  ^na yaeHHaecKHXt 
paSoTt .̂ocTaTOHHO HMiTb B ień  e t  o ^,h o h  napoił npyaiHHt, a 
Tor^a h  pa3Mipbi no^cTaBKH ^na nrraTHBa M oryTt S u i t  ro- 
pa3^,o MeHbine; npoMi Toro, i i  caMaa niKana MoaceTt SbiTb c ^ i-  
jiaiia npom,e. Taict, H anpnM ipt, BbiSpaBinn TOHKyio h  nerKyio 
.̂OCTaTOHHOi 3,HHHbI nHHeflKy (caHTHMCTpOBt 7 0 ) ,  oSepTbIBaiOTt 

ee SyMaroH, pa3HHHeeHH0H Ha KBa^paTHbie MnnnHMeTpbi, nnn- 
h o i o  B t 5 0  c m . ,  a niHpnHOio HicKonbKO Sonbnie ^.b o h h o h  i h h - 

pnHbi OTHeHKH h  CKnenBaiOTt CBoSo^Hbie Kpaa SyMarn. Tanaa 
SyMajKHaa rnn t3a  MoaceTt nepe^BHraTbca Bnonb nHiieiiKH n 
3aMiHHTb coSoio onHcaHHyio Bbiine macany ,n;eMOHCTpan,ioH- 
Haro annapaTa. S a r iM t y^nnaaiOTt eooTBiTCTBeHHO BepxHin 
SpycoKt o (<J>nr. 1), n e t  o,n,Horo KOHija n p n K p in n a io it napy



314 77. JO. KoM>6e.

npyacHHi., a ci. npyroro  ftinarori. b i .  h o m t . npop43i>, b i .  k o t o -  

poM t :iaKp'fenjiHTOTrb nHHeBKy (HHHCHiS KOHepi. j i h h p h k h  Syceni. 
b h c 4 t b  cBo6o,n,Ho); 3TOT1. SpycoKi. npHKpinnaiOTi. k i . nepeKna- 
nH ni G- ($ar. 1), KOTopaa 3aKp4nnaeTca na BepTHKanBHoii 
c t o h k 4 ,  a 3 ia nocnifliian iipuKpinnfieTiH k i . noflCTaBKi pa3Mi- 
pawK b i > 1 2 X 1 2 X 2  c m . Bci s t h  3aKpśnneHia ^.inaiOTca He 
Harnyxo, a TaKi., h t o S b i npnSopi. m o k k o  Siano pa3SnpaTB Ha 
aacTH h  xpaHHTt Kaac^yio H3'B h h x i > o t .h & m . h o , Tor^a 10—12 
TaKHxi. npnSopoBi. aaiiMyii. b i . HiKany cpaBHHTenBHO He m h o t o  

MicTa. Ho k i . TaKOMi. cn y n a i none3HO nepeHyMepoBaTb 0 3 ,h h m i > 

h  t 4 m i > ace HOMepOMi. Hacra o c h o t o  h  t o t o  ace iipućopa, h t o S b i  

irpu ero cSopai He nepenyiaTH nacTeił.
Hpii flOManiHeMi. ycTpoiłcTBi TaKHxi> yHeHHHecKBxi» npn- 

SopOBI. OHH oSoiłjiyTCH OHeHB H6 flOpOTO, nOTOMy HTO Ha,T,O 
TOHBKO BEIIIHCaT& npyHCHHBI, H31. KOTOphIXI. KaaC3,aH CTOHT1. 
80 n<j>eH. H t o  ace KacaeTca ,n,eMOHCTpaii,ioHHaio aunapaTa, npeji- 
cTaBaeHHaro Ha npe,n,Bi,nyHi,Hxi> pncyHKaxi> (<j>nr, 1—6), t o  ero 
ycrpoficTBO p,aace ROMainHHMH cpencTBaMH o S o h r c t c h  ^.opoace, 
nOTOMy h t o  paSoia jionacna S b i t b  aKRyparaie, h  BcnincTBie 
3Toro HiKOTopua aacTH npHjieTca nopyuHTB c/iinaTr-. CTonapy 
ii cnecapio; h o  b o  b c h k o m i . cnynai acenaTenBHO, h t o S b i  b i . Kaac- 
j i o m i . KaónHeT-k x o t h  6 h  b i . oflBOMt 3K3eMnnapi, SuinH Sonie 
h h h  MeHie aKKypaTHO ycTpoeHHue fleMOHCTpau,ioHHBie npyacHH- 
HBie b B c b i ci. r b o h h o h  napoił npyacHHi.: o h i i  Bcerp,a SyjiyT^ 
roTOBBi k i . ynoTpeSneHiio h  jia^yTi. BO3MoaiHOCTB SfiiCTpo h  no- 
CTaTOHHO TOHHO npOH3BO^HTb MHOrie OnBITBI B3BilUHBaHia flH8 
pa3HHiHBtxi. n,i,nefi.

n p n  3aKa3i CTaaBHBixi> npyacHHrB y TaHca iDpiica h k a o  

yKa3aTB, KaKoe pacTaaceHie Kaac^ofi npyacHHBi acenaTenBHO npn 
Harpy3Ki b i . 10 rpM., npm eM i. yKasaTB u MaKCHManBHHnł npe- 
j lin i. Harpy3KH. Ho npn s t o m i . Hap,o He ynycKaTb ii3'B BHjiy, 
h t o  o £  h  a n p y a c H H a  o S j i a f l a e i t  b  3, b  o  e 6 o j i t  ni e ii 
H yB CTB K TenB H O C TB K , h 4 m 1> o 6 4  B M icri B3HTBIH, H CHi- 
^OBaTenBHO ^onycTHTi. t o h b k o  n o n o b  h  h  y m  a k  c  h  m  a n b -  

11 o ił H a rp y 3 K H .

HpiiMiHeHiii flByKiipyatiiHHHii b4 cobi..
MHOrie H3i> m o h x i > Konneri. b i . TepMaHiii CHHTaiOTi. b i > 

^H^aKTHHeCKOMI. OTHOHieHin BOCBMa HOne3HBIM1>, — ci. h 4 m i . Jł
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coBepmeHHO coraaceHB,—npe^ocTaBnnTb c h m h m b  yaeHiiKaMB 
npon3BOflHTB rpajryHpoBKy niKa.ibi. B b  T a ro ii . cn y n a i B,na 
ynpałKHemH c b  yHCHHnecKHMH npnóopaMH Ha^,o h m 4 t b  f o t o -  

b h h  3anacB rnjiB3B M3B óyMarn, pa3rpa<j>neHHOH Ha KBagpaT* 
HH8 MHJIHHMCTpBI, H rHJIB3y, paSMliHeHHyiO yHCHHKOMB, cpaBHH- 
b h t b  c b  mjiB3ofi, pa3MiHeHHoii a j i h  flaHHaro npnóopa paHBine; 
h o  MOKEO npe^ocTaBHTB yneHHKaMB jiina iB  rpajiyHpoBKy h  

A CI 51 ,HCMOHCTpaLI,iOHHBIXB BicOBB. B b  TaKOMB CJiyHai HwfelO- 
myroca raKajiy HyacHo norcpuTB SyMaron, pa3rpa<J>JieHH0H na 
KBaflpaTHBie m h h u h m g t p b i , npnHeMB 6yMara flOHHCHa 6 h t b  Ta- 
KOfi HCG IHHpHHBI, E8KB H lUKajia, HO BBepxy H BHH3y aJIHHH^e 
caHTHMOTpa Ha n,Ba; s t h  Kpaa BBepxy h  BHH3y cjrhflyeTB o t o - 

rnyTb Ha3afl,B h  npHKHGHTB cnerKa BBepxy h  BHH3y; m o h c h o  

Biance orpaHHHHTBca npHKneHBameMB t o h b k o  cBepxy, h o  TaKB, 
h t o Gu  nonocKa BHcfeaa na nncanl; h  noKpMBana ee. CpaBHeme 
nncanB, c^,'feaaHHBixB ynemiKaMn, co niKanoii, CB.inaHHOH paHBine, 
MOHCeTB AOCTaBHTB SoJIBlHOe HpaBCTBCHHOG y,n,OBneTBOpeHie 
npaKTHKaHTaMB, ecnii rpaB,ynpoBKa OKaaceTca yjiaHHOH.

U pn He^ocTaTKi BpeMemi m o h c h o  nopyHHTB yncmiKaMB 
/ffcnaTB t o h b k o  KOHTpoabHyio npor/hpicy TOTOBOH IHKaJIBI.

BecbMa noae3HO npnroTOBHTB cnl;;iyioinyio KonneKH,iK>:
a) H p H 3 M B i  H 3 B  C u, F e , A l ,  P b , Z n ,  n a r y H H  h  n p o n .  p a 3 -  

M i p a M H  h h h  1 0  X  1 0 X 1 0 0  m m . < 1 0  c m . 3) ,  h j i h  2 X 2 X 5  c m . 

( 2 0  c m . 3) .

b) ^epeBHHHyio npH3My b b  5 X 5 X 4  c . m . =  1 0 0  c m . 3 (na- 
pa<j>HHHpoBaHHyio).

c) HenpaBHjiBHoii <J>opMBi Tina H3B MeTanna, CTeKna, h h -  

Tapa h  B,pyrnxB MarepianoBB.
d) IlHKHOMGTpBI, KaHCHBIH BB 1 0 0  CM.3 CB OTMlIlTKOH STOPO 

oÓBeMa Ha inenKl; cocy;ia c b  xoporao nonoGpaHHOH k o p k o b o h  

npoÓKOH. KaHCflEIH nHKHOMeTpB BMljCTll CB npoSKOH ÔJIHCHBI 
Gb i t b  o t m 'I;ti c e b i  o ^ h h m b  h  t Ł m b  Hce HOMepoMB, HanncaHHBiMB 
Ha KpyaceHKaxB pa:3Hon,BrhTHOH SyMara, KOTopue HaicneiinaiOTca 
Ha ^HO nHKHOMCTpa H Ha BepXHK)IO CTOpOHy npoSKH, npHHCMB 
lina O3.HOPO nHKHOMCTpa ii cooTBlyrcTByiomeii eMy npooicu Kpy- 
HCeiKH ÔHHCHBI f)BITB OCHOTO H^iTa, flJIH ppyTOTO nHKHOMCTpa 
h  ero npoÓKH—,n,pyroro h  t .

r n p p o c T a T H H e c K i a  B 3 B l ł n i n B a H i a  n p o H 3 B O f l a T c a  n o  o 6 m , e -  

H 3 B 'h c T H 0 M y  n p i e M y ,  n p n n e M B  n p n  o n B i T a x B  c b  n n K H O M e T p a M H
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M0HCH0 BicB IiyCTOrO HHEHOMSTpa (BMicTi CB npOÓKOH) BblCHH- 
TaTb H3B Bica nHKHOMeTpa c b  jkh^ ko ctbio  (h  c b  npoÓKOH): 
h j ik  ace, hto  ropa3,n,o npoin,e, nocTaBHTb nycToii nHKHOMeTpB 
ci> npoÓKOii Ha aaniKy BicoBB h  h o h h 3Ht b  nncany (B3HBmncb 
3a pyKOBTKy H  $n r. 2-n nacTonbKO, sto Sb i yKa3aTent ycTaHo- 
Bnnca Ha 0, 3aTrhMT) nanonHHTb nnKHOMOTpB jkh^ ko ctbio  h  3a- 
KpuTB npoÓKon: Tor^a yKa3aTenb n p a M O  n o K a a c e T B  B i c B  1 0 0  c m .3 
B3aT0ił BiHAKOCTH *).

O npe^inenie y^inbH aro Bica T ina .* 2) Ha s t h x b  BicaxB 
npoH3Bop,HTca TaKB-ace npoci’0 n CKopo.

HiKOTOpbie H3B yH6HHK0BB OHeHb HHTepeCyiOTCH cninyio- 
hi,h m b  ynpaacHenieMB: KaajjyTB Ha pyKy nooaepeflHO Tina pa3- 
Haro Bica (b b  1 0 ,  2 0 ,  5 0 ,  1 0 0 ,  2 0 0  r p M .  h  t . ,h .) h  no oiH,ym;e- 
Hiro cTapaioTca onpe^innTb BicB 3t h x b  TinB, a 3aTiMB 3t h  ace 
T ina Kna^yTB Ha naniKy npyacHHKbixB BicoBB: Torp,a yKa3a- 
Tenb noKaateTB, HacKonbito o ih h So h h b i Samu onpe^ineH ia Bica 
no omymemio.

H toSbI 3,aTB BO3MO5KHOCTB ManOCOCTOHTenbHblMB yHHHH- 
maMB npioSpiTaTb p;BoiHbie npyacHHHbie Bicai Moeii KOHCTpyK- 
n , i n ,  M e x a H H E B  H a n s  F r i e s  ( M u n c h e n ,  A u g u s t e n s t r a s s e ,  1 0 9 1’ ) 

npe^,naraeTB h x b  3a bo3mohcho Hiraicyio n,iHy, a m ie m io -3 a  
25 MapoKB (ho  5©3B npnHaflneacHOCTeii, t . e. 6e3B npn3MB, TinB 
HenpaBnnbHofi <f>opMbi h  6e3B nHKHOMeTpoBB). 9 to oaeiib HH3- 
Kaa n,iHa; ecnn npnHHTb bo BHHManie, h to  npn ^OManiHCMB 
H3roTOBneHin (to hbko  c b  HiicoTopofi noMomnio CTonapa n cne-

’) Ha HH3iuen CTyneHH moikho cninyrowHMb o6pa3OMb nOKa3aTb 3aBncn- 
MOCTb Mewny oóbeMOMb T in a  u noTepen nacTH ero B ica  npn norpyweHiH stoto 
T in a  bt. MHHKOCTb: amoMHHieBan npn3Ma pa3MipoMb 2 X 2  X  5 cm.3 BicHTb Bb 
B03flyxi Bb Kpyrnbixb MHCnaxb 50 rpaMMb, a n o c n i norpyweHin Bb Bony yna- 
3aTenb noKa3biBaerb 30 rpM., cninoBaTenbHO, noTepn paBHa 20 rpM. CBHHuoBan 
npn3Ma TaKoro we oóbeMa npn norpywe.Hin Bb Bony To-we noTepneTb 20 rpM. 
npHBH3aBIIIH CBHHUOByiO npH3My Bb 20 CM.3 Kb flepeBBHHOH Bb 100 CM.3, Mbl no- 
nyMHMb npn norpyweHiH Bb Bony norepro Bb B ic i  paBHyio 120 rpM. (100 rpM. 
nnn nepeBa h 20 rpM. nna CBHHua).

2) Bo MHornxb yHeÓHHKaxb h pyccKnxb, u HiMeuKHxb BCTpinaeTcn Hino- 
Topoe CMimeHie noHBTiń, Korna piMb HneTb o6b y n i n b H O M b  B i c i  u 
n jio T H O C T H , YninbHbiH B icb  ecTb HacTHbiii cnysan  B ica  Booóme nnn T in b  
onpenineHHaro o6beMa, noBTOMy y n t n  b h łi fi B i  c b  n o n w e  H b  6 bit  b 
H M eH O B a H H b iM b  H H c n o M b , Torna KaKb nnoTHOCTb nonwHa BbipawaTbcn 
BHCnOMb OTBneneHHbiMb.



capa), a© cuirraa BpeMeHH, HOTpaaeHHaro Ha paSoTy, npnGopa 
óyflera CTOma o ra  4 5 pyónen.

MexaHHKrf> Max Kolii Ba XeMHHH,i toskc H3roTOBaaeTa 
B-fccŁI MOeil KOHCTpyKU,iH CO BcilMH HpHHajpiieJKHOCTHMH, K3Ka 
noKasuBaeTH. <j>ur. 6-a, iipH ^eut Becb npnSopa cjpfeaaHa H3a 
Merajuia. ] l/hna ero co b cl; mii npHuaflaeJKHOCTaMH 90 Mapoua *). 
Bi> npnSoplł M anca K ojih ecTb i;poM+, Toro em,e o^ ho cyme- 
CTBeHHOe yjiyumenie: aa  nepeiuia,n,HH'fe, k'l KOTopon npHKpinaa- 
iOTca 6 py cmi ca  npyatHHaMH a (na <j>Hr. 1), ona  o p in an a  npucno- 
coóaeHie, no3BOnaioin,ee nepecTaBaaTB BepxHin SpycoKa Tana,

IlpyjKUHHbie etbcbi djin npaKmunecKwn paóom-b yueuuKoeb. 317

$ n r .  6 .

h t o S b i npn  OTcyTOTBin narpy3KH yKa3aTenb H0Ka3biBana Ha 0  
npii nepBOHaaaabHOMa noaoaceHiH uiKaabi.

MocKOBCKaa <J>npMa E . C. TpuHp,HHa C Befi H3roTOBaaeTa 
b1;cli Moeii KOHCTpyKu,iH n aa  MeTaana co b c Ł m h  npHHa^aeat- 
h o c t h m h  3a 45 pyó., a 6e3a npHHa^jieatHOCTeH 3a 26 py6.

l ) Ha (Jmr. 6 - ń  n o  o m n 6 K b  n ep T eiK H K K a bm-Łcto nB yx"b T b n b  H en paB H jibH O ń  
4>opM H H a o fip a w e H b i n s b  K a K in -T o  nnacTH H K H  n p a B ń n b H o ń  ijjopM bi.
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Bicbi i i 3 ,b  a,epeBa n Meaaaaa co b c I s m h  npnHa,a,neacHOcaHMH 
3a 37 py6a., a 6e3 t npnHaAaeacHocaei 3a 18 py5a.

OnjyhnbHO npnnafl,aeatHOcan (JnipMa E. C. TpMH^Hna C Be“ 
npe;yiaraenn.:

5 npim in. MeaannnaecKHxa> 20 X  20 X  50 m m . n0 2 py6. 
niayny; 4 ,n,epeBHHHbixa> npn3Mbi 50 X 50 X  40 m m . no 75 non.

6 nnEHOMSTpoBB Ba. 100 c m . 3 no 75 non. n  oaa. 4 no 6 
a ina . HenpaBHJiBHoil $opMBi no 30 non. 3a mayny.

C . - F I e T e p S y p r t .

E n Ó J iio r p a  <)> i a.

5. M . CnepaucKaa. K p a T tc if i  y> ieó iiH K 'L  6oTaH H K H . 
187 cap. c'B 225 pnc. MocKBa. 1910 r . 11,4 na 80 non.

yneÓHHKB npe^HasnanenB /via cpe^Hnaa. niKoaa. n  aBaa- 
eTca pe3yabaaaoMa> MHoroniaHen npenofl,aBaaeabCKon jpfcaaenb- 
h o c t h  aBTopa b i . H'hcKo.ribKnxri, yae6nrjxa> :iaBe^,eniaxrb. B nim - 
HOCTb KHnrn nponaiio/i.Haa, npiaTHoe Bneaaaaiiiie: neaaab ^o- 
BoabHO npynHaa n neaKaa, pncyHKOBa. MHoro n no,n,6opn> HXb 
Ba. oóipeMa. onem. y^anHbiH; cpep,n pncyHKOBa. 3HaanaeabHoe 
nncao opnrnHaabHbixa>. BaaoaceHie npocToe n noHaaHoe, h o  

pacnpe^-bneHie Maaepiana ne c o b c I j m b  y^aano. Taita., Hanp., 
e^Ba-an n,inecoo6pa3HO n o cn i raaBa. o h b /Ł t k 4 ,  nno,aa n c i-  
Menn H3naraTb capoeHie n acn3Hb KaiaKH, a 3aaiMa> onaab BO3- 
Bpamaabca na. KopHio, ancay n caeóaio. E^Ba-an aanace m o j k h o  

cnnaaab ynantibiMa. HaanHaab H3yaeHie Mop<j>oaorin pacaeHin 
cb n,BiaKa. TaKHMa. oopasoM-b yaaro,eMyca ca. caMaro Haaaaa 
BHymaeaca npe^caaBaeHie o um iani, Bana, o Kanon-ao coBep- 
meHHO ocoSon aacan pacaeHin, HMiiomen ocoóoe Mopcponornae- 
cKoe nponcaoatfleHie. Coo6pa3HO ca. aaaiia. Bce enje y^epacn- 
Baeaca Ba. yaeSHHKi pa3^,iaeHie pacaeHin Ha n,BiaKOBbia n  
cnopoBbia, o noaopoMa. cniaoBano-óbi 3a6biab ^aace n Ba. cpe,a- 
h o h  niKoai.

C B ip im a  H33. <$H3ioaorin pacaeHin, conpoBOSK^aiomia na- 
nonteme Mop<J>onorin, Ba> 3HaanaenbHon caeneHH cnocoócaByroaa. 
BOBOy/Kpeniio Ba. yaam,nxca nHaepeca Ka> npe^Meay, ai.na. So
n ie , nao aan C B i^im a coo6in,aioaca Ba. npocaon n y^oSonoHaa- 
Hoii <J>opMi.
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Heo6xoji,HMO 3aM"ŁTHTb, h t o  Bb o6m,eMb acHoe h  HayHHoe 
H3Jio3KeHie HapyinaeTca Koe-r^,i TaKoro po^a oóbHCHemHMH 
aBTopa, KOToptisi 3HarinTenhHO npBÓniiJKaiOTca Kb oSnacTii <j>aH- 
Ta3in; TaKb, Hanp., aBTopb yBipaeTb, h t o  Bb HiKOToptixb 
HRi.TKaxb (nbBHHaro 3iBa) „HMiiOTca CHfliHbH ^na HaciKOMiKi., 
KaKb Sy^TO npHHopoBneHHBia no pa3M ipy h  p o p ili  nna oco- 
6 c h h o  n,iHHbixb rocTeił44 (cip. 17), m a  ace h t o  „HOBaa nbinbu,a 
jtaeTb uBliTKy HOBbie c o k h “  (crp. 17) h  t . n. Tania Hey^aHHbia 
iiicT a, Kb caacTbio, HeMHoroHncneHHH u He Bpep,aTb o6in.ei.iy 
xapaKTepy H3no3KeHia. K . H yp ieeum .

6 . B o T a H H H e c K i a t  a 6 a  h  u , u , o o c t  a b  ji e h  h  b i a 
B .  KaneMKiiHbiMTi. 26 pacKpaxueHHbixb Taójiniyb. MocKBa.

BoTaHnnecKia Ta6jinn,bi B. KanenbKHHa aBnaiOTca nairb-fibi 
^onoJiHeHieMi. k t . yneÓHHKy 6orraHHKH KanenbKHHa h  OnepoBa. 
BbinojiHeHie TaÓJimyb xopomee; o6pain,eHO 6ojibinoe BHHManie 
Ha CXO,HCTBO pHCyHKOBb Cb JKHBbIMH paCTeHiaMH, TaKb HTO 
Ta6jinu,bi 6oabHie HaiiOMHHaiOTb xyfloacecTBeHHbie pncyHKH, 
n i i ib  Bcerfla HicKonbKO cxeMaTH3npoBaHHbie HayHHbie pncyHKH. 
K b  coacaniHiio, cpaBHHTenbHO HeóonbinoH pa3M ipb Ta6nnxtb 
(60X45 c h h t . )  p.-haaeTb h X^> HenpnroflHbiMH jina npenojiaBaHia Bb 
Enaocaxb cb óonbniHMb nnenoMb ynaui,Hxca. K. I lyp ie e m b

7. A .  B .  O jtou iem n . O n p e j i y n p e i K s e H i n  H e c n a c T -  
H b ix b  e jiy a a e B Z t. OTb o n e K T p H H e c K a ro  t o k  a. 1912 r. 
U iH a 75 Kon.

B b HOHBHBUieHca Ha ,n,HHXb k h h H s A. OnbniBaHra onncaHb 
iybnhiH pa^,b HecnacTHbixb cnynaeBb OTb aneKTpnHecKaro TOKa 
KaKb 3a rpaHHpeH, TaKb h  npoHCHieji,iHHXb Bb MocKBi, npn- 
HeMb yKa3aHa b c h k i h  p a sb  He t o j i b e o  npHHHHa HecnacTHaro 
caynaa h  ero ncxo^,b, h o  h  npHnoaceHbi cooTBiTCTBeHHbia pn- 
cyHKH. H m I u o t c h  ocoóbia rnaBbi, Kacaroinjaca HacTaBneHin npn 
Tynienin noacapoBb npn HannHHOCTH npoBoji,oBb no,n,b TOKOMb, 
no^ann nepBoii noMom,H nocTpaAaBniHMb OTb TOKa h  rnaBbi o 
HopMaxb 6e30nacH0CTH h  npaBHnaxb 0KcnnoaTan,iH. KaKb Ha 
HejiocMOTpb, MoaceMb yKa3aTb Ha npHBe^eHHbia nii^poBbia Be- 
j i h h h h ł i  conpoTHBneHia nacTen nenoBinecKaro Tina: BenHHHHbi 
o t h  npHBe ,̂©Hbi Bb 0Maxrb, h o  He yKa3aHO h h  pa3MipoBb oneK- 
TpO^OBb, HH pa3CTOHHia M63K,n.y HHMH. B3HT06 H3b HHOCTpaH- 
h o h  5KH3HH — He npHcnocoóneHO Kb pyCCKHMb HpaBaMb; TaKb 
Hanp. npn onncanin nonom n nocTpanaBmeMy naxon,HMb cn i-
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HyBomin cob4 tb>: „npeacjm npncTynnTB kb> ncnyccTBeH-
HOMy jxBixaHiio, cninyeTB. ySi^nTBca, HiTB.-nn bo pTy nocTpa- 
jiaBinaro HceBaTennnaro Taóaicy41. Bo bchkomb> cn y n a i KHHra 
ara  iipcacTaiiJuioTb Sojitmofi HHTepeca> ne tohbko /jna aneiwpo- 
tpxhhk obb ., ho  h p,na mnpoKOH nyójiHKH. O. Cmpaycb.

8. B. A  Eopodoecińu. I I o r n o m e H i e  6 a t a - ji y  Ti e ii p a -  
i a. B b> KHHii B. A. BopoAOBCKaro H3naraeTca oScTOHTejiB- 

Hoe SKcnepHMeHTaaBiioe n3CJi'fe,n;0BaHie aBTopa o nornomenin 
P-nyaeH pa,n,ia pacTBopaMH h  3KĤ ,KOCTaMH. Karta. H3BrhcTHO,
p-nynn npe^cTaBaaiOTi) coóoii CBo6op,HEie aneKTpoHBi.

BonpocowB o6 te> hxb> nornomeHin bb. TBep,n;BixB> Tinaxa> u 
ra3axa> 3annMaancB MHorie yneHBie. 3aT0 onenn Mano H3BicTHO 
6biho o noraomeHin aneKTpoiioBB. »H3,KOCTaMH.

B. A. BopoxoBCKifi nocTaBuna. cBoero nimnio BoenonHHTB 
3-totb. npoóinB.. IIpeacxe Bcero ohb. oopaTima, ocoSoe BHHMaHie 
Ha TiuaTenBHoe npnroTOBneHie paBHOMipHBixB) cnoeBB. h c h b i- 
T y e M B i x rb  3K H ,n,K O CTeH , h  Snaro^apa sto My nonyneHHBie hm b . pe- 
3yavraTBi xopouio cornacyiOTca Mmmy coSo h . H3M'hpHTpnBHbiMB> 
npnóopoMT. eMy cnyjKHnB. HeóonBnioii snerTpocKOHB. cb. 3ono- 
tbim h  nucTOHEaMH. p-nynn npenapaTa pa;nia, npoiifla ckbo3b 
anenny ca. jkhhkoctbio , npoHHKaHH BHyTpB aneKTpocKona h  
iOHH3OBaaH BB. H6MB B03p,yXB>. CltopOCTB HOTepH 3apa^a 3OHO- 
teim h  nHCTOHKaMH .nasana M ipy ioHH3au,iH. nocn i^H aa  ÓBina 
t Ismb. MeHbme, niMB SonnuieMy noraoipeHiio noffBepranHCB nyan.

Ha ocHOBaHin npen.napHTenBUBixB> oheitobb. Snina BBejieHa 
nonpaBKa Ha BniaHie -f-nyneH. Ilom om enie BBipaacanocB bb> to h - 
m ,H H a x ,B  cnoa aniOMHHia: KaacflBiB pa3B. onpeflinanacB ro n m raa  
cnoa aaioMHHia, k o t o pb ih  npoH3BO,n,Hna) TaKoe-ace nornomenie, 
K aK B ł H C n B IT y P M B lH  C n O H  3KH/1.KOCTH.

PnaBHiHHiie bbiboąbi aBTopa cai.n.yTOinie: 1) nornomeHie 
3-nynen nponoppioHanBHO Ma c c i nornora,aiom,eH MaTepin; 2) no
rnomeHie, npon3BOflHMoe pacTBopeHHBiMH cojthmh, nponopu,io- 
HajiBHO hxb> Bicy, ecnn bblhpctb nornomeHie, 3aBncam,ee oi”B 
pacTBopHTena; 3) cnosKHBia T ina .nornoinaiOTB p-nynH cornacHO 
a^AHTHBHOMy 3aK0Hy: MoneKynapHoe nornomeHie paBHO cyMMi 
aTOMHBixB> (3a HCKnioneHiPMa. Bonopona); 4) nornomeHie ne 3a- 
bhchtb. otb. pacnonołKeHia aTOMOBB. bb. MonenynaxrB.

PaGora B. A. BopoflOBcnaro BBinonHeHa bb> 3HaMeHHTBixa. 
na6opaTopiaxB> ToMCOHa n Py,n,3ep$op,na. B b. 3thxb> na6opai’o- 
piaxB> óbiho ynineHO mhobo BHHMaHia bb. nocniflHee BpeMa 
Bnianiio MaTepin na p;Bna£ymiaca npe3B> Hee HaaneKTpn3OBan- 
HBia H3nyneHia, a m m phho a- n (3-nynn. K b> 3T0My npyry  h h t 6- 
pecnBixB> nscninoBaHin npHHannełKHTB. pa3CMaTpnBaeMBiH m m h  
TpynB.: ohb. npe^cTaBnaPTB) niHHUH h  TmaTenBHO o6pa6oTaH- 
h b ih  OKcnepnMeHTanBHBiii MaTepiana.. V. EH.wópwcecKiti.

K ie B B .


