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n T i : t l ^ : p T e p Z l ^ r n ' r — « « * « * * *  T o M c e n a .  I V .  IIpnBH,JU-rHpoBaHHfcie n a c i ,  E i o p x a , ^ .  J L a m u u -

I .

K p a m n b i J i  m o z n u  u  K a c a m e j i b H b u i  a J i& e G p a iiz e c n u o c z  K p u e h i x v .
(CxATba 2 -aa ).

A  p  a  m  h bi -H K a c c t m e j i b H b t J i .

§  1 1 -  / I , a B b  nO H H T ie  o  p a 3 H i , i x b  p o A a x b  K p a T H M X b  
t o m c k t j ,  m ł i  n p H C T y n a e w b  T t u i o p t  K b  K p a r a M M b  K a c a x e A b -  
HM Mb, HAU, A pyrH M H  CAOBaMH, K I  npH M LIM b A IIH ia M b ,  KOTO • 
p t l H  KacaiO TCH KpHBOH B b  f lB y X b  h  GoAbe T O H K ax b .  O c o -  
GkHHMMH TO'IKaMlI Iia3ŁIBaEOT’b  KpaTHbJEI T 0 1 KH H T a n i a ,  
B b  KOXOpMXb K paT H fc ia  K aC aTeA ŁH M H  K aca iO TCH KpHBOH.

M m  H a a a A H  H3CA®AOBame K p a T H M X b  x o i e K b , B3H B b  
O A n y  H 3 b  H u x b  3 a H a a a jT O  K O o p A m ia x H M X b  o c e f i ,  3A'6 c b  H a a -  
h o m t ,  H 3 0 A tA 0 B a H ie ,  B3 H B b o ^ H y  H 3 b  o c e n  ( H a n p .  y — o) s a  
K p a f i m o i o  K a c a T e . ib H y io .

I IOAO lK HBb B b  oCui,eM b J paBHBHlH y = 0 ,  MM I IO A y iH M b  
ypaBHeiiie

A  +  B x  -j- I)x -  +  Gx7’ + . . . . +  P x n =  o,
K O T o p o o  onpeA'fiAiiTTi t o t k h , B b  KOHXb o c b  a ’ n e p e e f c K a -  
e T b  K p n i iy to .

ś r o M y  ypaBHeHiio MO/KUO A1*1,1’ 'Topay:

P  ( a — a) ( x — b)  (a’— c) ( a — d )  . . . . =  o . . (a ) 

PA^ a ,  b,  c  cyTb b ca h th h m  a1 , eoorBbTCTByiom ia
T O iK a M b  c t a e m a  o c h  c b  i i p u n o n .  

O c b  G yA C Tb K a c a T e a b H a a ,  c c a h  a b ® H 3 ł  s t h x h  x o -
TCKb c o B n a A y T b , x. e. eca ii  ypaBHcHie 6yA exb h m L t b  
4>opMy:

P  (a — «)3 - 6 ) =r O.
C a tA O B a r c A b H O  o c b  K a e a e T c a  KpiiBOH b i .  tom k T ,  y — o , x — a .

h  A — o ,  B — o,  t o  o c b  K a c a c T c a .  ispuBOH B b  n a  a a . i b .
1 - e  J p a B i i e n i e  [ a )  m o j k o t ' b  HMbTb a b ^  pasAHiiibia

nap u  p a B i i M X b  K o p t i e i i , oho i i . H t c x b  B b  stomb c . i y a a b  
'tOp.M y: J

P  A ~ a f  ( a — 6 ) 2  ( a - c )  . . . . = o ,

o c b  e c r b  A B O n n a a  K a c a T e A b H a a  B b  A ^ H C T B iiT eA b H M X b  t o h -  
naxb y= o , xz=o; y —o, x = b .  (<t>. 7)

«I>. 7 .

O xeB I!A H O , KTO 9 T 0  H e  M O H teXb CJiyHHTbCH B b  KpHBOH  
h h h i c  a e x B e p T o f i  c x e n e H H .

2 - e .  Ocb m o h s h o  p a 3 C M a x p H B a T b  K a K b  A B o i i n y i o  K a -  
c a x e a b H y i o ,  e e a n  a b I j  t o t k h  K a c a n i a  S y A y x b  m h i i h m h ,  t .  e .  
W 11 y p a B H e i i i e  G y A e x b  i m t T b  <i>opMy:

P  (a 2-j- p a 4- <7)2 (a —c) . . . . =  o,
t a ®  M H o jK H x e a b  a 2- j -  p a + 7  h c  p a 3 a a r a e T C H  n a  A s a  a ^ h -  
C T B i r r e a b i i b i e  m h o h u i x c a h .

3 - e .  y p a B H C H i e  M o a t c x b  i iM b x b  <topMy:

-P (a—a)3 (a — c ) ....................
t o t a b  o c b  S y A O X b  n e p e c f i K a T b  K p i i B y i o  B b  T p e x b  c o f i n a A a -  
i o m n x b  T o i K a x b .  Booóme, B 3 H B b  Tpu H O C A tA o n a T e A b H M H  
t o t k h  H a  K pi iBO i i ,  A H n i f l  e o e A H H H io u ^ a H  n e p B y i o  h  B T o p y i o  
G yA C T b  o A H a  K a c a T C A b i i a n ,  a  e o c A n u m o m a f l  B T o p y i o  h  
x p e T b i o — l io c A b A t i B a T C A b n a a  K a c a x e A b i i a a  ; C A b A O B a T e A b i io  
B b  n a c T O B i p e M b  C A y n a t i  a b ® K a c a x e A b H b i a  c o B i i a A a i o T b .  
9 T a  i i a c a T C A b n a a  n a a M e a c j  c / i  K a c a m e M H O w  e o s o p a m a  ; 
i i o o  e c a i i  m m  G y A e w b  p a 3 C M a T p i i B a x b  K p H B y io  , K a i i b  0 6 -  
B e p x K y  A B i i a i y n i e f i c H  A H i i i n , x o  B b  BTOMb c a y i a ® , A B a  
n o c A b A OBa T eA b H M H  n O A O / i te H ia  A B n a s y m e i ł c a  n p a M o f i  A H i i i n  
c o B i i a A a i o T b .  T oina u p i iK O C H O B e i i i a  K a e a T C A b i i o f i  B 0 3 B p a -  
T a  H a . a b i B a e T c a  t o t k o i o  n e p a u ó a .

E c a i i  A = o , B = o , D = o , t o  H a a a A O  e c T b  T o a n a  n e -  
p e z u ó a ,  a y — o  e c x b  i t a c a T e A b H a a  B b  s t o h  t o i k U ,  h  B b  c a -  
MOMb A ' L a t  y p a B H e i i i e  G y A c x b  H M lixb  <J>opMy:

T. I.
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P x  3( x — c) . . . .  — o

§  1 2 . JlerK O  3aMtTHTB T tc n y r o  c o o tb 'J ; t c tb c h h o c t i>  
MeatAy po^aMH a b o h h b ix b  t o i c . k b  u  a b o h h b i x b  isacaxejiB- 
h b ix b ,  a  wvieHHo: K aat^aa  ABOimaa TOiKa HMtexB #bS Kaca- 
TejibHBia, ABOnnaa KaeaTeJiBHaa h m Ł c t b  ab.B t o i k h  Ka­
r a n i a ;  ab'6 KacaTeaBHbia b b  nepBOMB c j i y a a t  a  a b b  t o i k h  
BO BTOpOMB MOI'yTB GbITB AtHCTBHTejlBHBIH, cOBnaAaiorqia, 
h j ih  MHHMBia. B b  to i k J s  nepezuda K acare jiB H aa ec*TB a b o h -  
H a a  , b b  h o h  t o i k h  K a c a n ia  coBiiaAaioTB ; Ka3ajiocB Gbi 
i t o  OHa n ep ec t f sa eT B  KpiiByio b b  aeT bipexB  nocntA O B a- 
TeaBHBJXB TOHKaxB , 1160, noaoatHBB b b  <1>. 7, i t o  t o i -  
k h  a  11 b cOBriaAaioTB, HaiiAeMB, ' i t o  KacaTe.iBHaa n e p e e t -  
K aex b  KpiiByio b b  le x b ip e x B  iiocatAOBaxeaBHBixB x o a a a x B .  
H o  JierKO BHAtTB, HXO BB 9X0mb nocjrfcAHCM,L c J i y i a t ,  Ka- 
caxej iB Haa GyAexB HeABOHHaa, a x p o fm a a ;  b b  caniOMB a * -  
a t ,  K acaxeaB iiaa  eoeA im a io iq a a  n e p a y io  h Bxopyio x o ik i i  
cOBiiaAaexB c b  KacaxejiBHoio coeA im aio iqe io  x p ex b io  u i e -  
TBcpxyio. K a k b  xopA a nepecB K aio iqaa  KpiiByio b b  t o i -  
KaxB a u  b A'IsJiaexea KacaxeaBiio io  np ii  connaA eii i i i  x o i c k b  
a  h  b j  xaKB x o m o  A B o aaa a  K a c a x e a B n a a , E a c a ro m a a c a  
KpiiBOH b b  x o iK a x B  a u b , A'fiaaexea xpoflno io  r ipn  co -  
BnaAt'Hiii x o i c k b  a  a  6; cJvfeAOBaTejiBiio, nojiyiHTB fluou- 
Hyro KacaxeJiBiiyio- c b  cOBnaAaiomHMH xo ikbm ii  K acau ia  
B03M0JKH0 to . i i .k o ,  upcAcxaBHBB iipa iiy io  K aca io iq y ioca  Kpn- 
b o u  b b  t o i k H  a  u riepeclsKaioiqyio b b  b, a  iioxomb npeA" 
noJioaiHBB, n o  x o i k i i  a u b coiina.iii.

§  1 3 . H oK ajK eM B x e u e p B  , i x o  b b  o o b ik h o b c h h o m b  
c a y ia B  Kpiioaa j i c j k h t b  no OAny cxopOHy KacaxejiBHofi, 
b b  x o iK t aie ncpezuda  r.piiBaa nepectKaeTB KacaTejiBayio 
m liepexoAHXB c b  o a h o h  cToponbi na  Apyryio.

I-)to eexB l a c x a b i i i  c j iy ia f l  c . r ly i j io iq e i i  oGiqefi x e o -  
pesiBi: /]rotb npu(i!,:ji, uMnrnpin uenrnoe h u c j i o  o6iu,u x & no- 
CJirbdoeamejibHbixz moneiih , KiicaiomcH ne nepecibica/icb, 
a UMtbtomin uencmiioe h u c a o —ncpecibuanvicn

n y c x B  y p aB H e n ia  AByxB  KpiiBBixB 6yAyTB y = F  ( t ) ,  
y = f  ( t ) ,  nycxB ax il  upiiBBia n e p e c iK a io x c a  b b  x o ik B  x = a ;  
t o  n o  x e op eM t T a i l / io p a  opAimaxBi cooTBLxcTByioiqia x o li -  
K t  x —a  -j- h OyAyxB

!h =  F  ( a )  +  h F \ a )  +  f \ u) +  £  F  ( a )  + ................

Va=  / »  +  h /\a )  +  +  + ..............................

'I cncpB f  (a) — F  (a) , 1160 KpiiBBia n e p e c tK a io x c a  
b b  x o i K t  x —a,  catiAOBaxeJiBiio

Koi’Aa h oyABXB B ea in in ia  SeaK oaeino M a a a a , t o  
HBBte.Tiio, n o  ut.cB paA'b 6yAcxB hm ^tb  3H3kb cnoeio  iicp* 
Baro i.itTia, sh u k b ,  Eoi opbifi n3M taaexca  c b  nsMBHCHieMB 
3iiaKa y h; c.riiAOBaxe.iLHO, ecjia b b  óe3KoneiHO 6jih3kOH 
TOTE* {x= u— h) opAHiiaTa Epat ofi F(a)  CoaBine opAHHaxra

KpiiBOu f (a) ,  t o  b b  TO’iK t  (a’= a - ) - 7 i )  o n a  5yAeTB MeHB- 
n ic .  OTCioAa b i iah m b ,  1x 0 eca i i  A11® KpiiBBia i im Biotb  o a -  
11 y  o6 m y io  x o m y  , t o  BOOÓui,e x a ,  KOxopaa B03BLiuiaeTca 
CB OAH01I CTOpOHBI XOIKII, HOHHJKaeTCa c b  Apyrofi.

n o a o a m M B  xenep&, i x o  F' (a)—f  (a), uepBBin i.neHB 
p«Aa CyACTB

(F"C«) - f " ( a )  ) S ,
o h b  ne  nepeM B nacT B ^naK a  c b  h ;  caiiAOBaxc.iBiio KpiiBaa, 
KOTopaa B03BBiinaeTea ex. o ah o i i  CTopoiiBi t o i k h  x  =  a ,  
SyAexB B03BbimaTBca h  c b  Apyrofi .  H o  b b  s t o m b  c a y -  
aaB oicBiiAHO KpiiBBia aca taT B  x tc n l i c  OAHa B03Jil; A pyrofi  
b b  cocT ac tb-b  t o i k h  x  =  a  ; h 5o  p a 3nocxB opA im axB  He" 
3aK Jiio iaexB liepBOii cxeueHH h:  i x o  reoMCTpmecKH bbi- 
paataiOTB, ro B o p a ,  i x o  KpiiBBia hmBioxb a b b  nocaBAOBaTejiB- 
HBia o 5iq ia  x o ik i i .  T oase  mo?kho noKa3axB c jiB avtouihm b 
06p a 30MB: nycxB x ±, yp, x 2 y 2 óyA.YTB KOOpAHaaiBi AByxB 
ItaKHXB HIIÓyAB XOICKB Iia KpHBOU, OTIieCeilHOH KB npaMO-

1 / ,  I /o
yrOJIBHBIMB KOOpAHHaTHBIMB OCHMB, OieBHAHO 1X0 ~ —

•C, .l'o
SyAexB T a i i r c a c B  y r a a ,  KOTOpBin c t n y m a a  cocTaBjiaeTB
C B  OCBIO .V, 110 eCJIH T 0 1 K I1  C O B I la A y T B ,  TO MB! 3 H a e M B  I T O

^  ? b b  AaHH(>H T O i K t , GyACTB TaHreHC b y r a a ,  KOTopBiu

KacaTCjiBHaa cocxaBJiaeTB cb  ocbto aScniiCB; cjitAOHaTejiB- 
h o , ec ju i  AB’fi KpiiBBia HMtioxB oSujyio  T o m y  H ooiqy io  a e -

Jiii iHiiy AJia (~  b b  91'oil  t o i k B ,  t o  o a t  h m B io tb  h  n o c j i t -

A O B a x e j i B H y i o  oo iqy io  TOii.y.
§  14. E cjih kpiiKLia u.MtioxB x p u  noc.itAOBaTe.iBiibiH 

o o rq ia  t o i k h , to mbi Gj a c m b  hmTtb

F \ a )  =  f"{a),
nepE biu  iJicHB paA a GyAeTB

( j r  ( a )  - / • ' " ( « ) ) £  .

KOTOpBIH H3Mtl!HTB 3H a KB CB H3MtHeilieMB siiaKa y h; 
catAOBaxejiBHo k p bb b ih  ncpcK peiq i iB a ioxca  bb  AamiOH x o i -  
K t .  I I  booGhic, e c a u  p a s a o a .c n i c  y 1— y 2 n a i i i n a e x e a  i c t -  
h o io  CTeneHBio Iv, t o  o h o  n e  HS.Mtnae.TB 3iiai;a c b  h, c.tE- 
AOBaxejiBHO KpHBBia K acaroTca n e  nepenpeu iH B aacB ; h o  ec -  
a n  o h o  i i a i i iH a c T c a  n e i e x n o u  cxeneiiBio h, t o  o h o  ii3M't- 
HHCTB 3HaiiB CB H3M'fiH(!HiCMB y  7 l , C.TtAOBaTCJILHO Kpil- 
bbih nepeKpeiqiiBaiOTca b b  Aa , | HOH TOiKt.

IPiBlicxHO, i t o  conpHKacaxejiBHbiu K pyrB  b b  Hanoi! 
HiiuyAB i ’o i i ; t  K o rn i iecK aro  c t i e n i a ,  l u r t a  x p a  oG iqia  n o -  
cJitAOBaxeabHbia x o i k i i  c b h h m b ,  K a c a e x c a ,  nepeK peiq i iB aa  
e r o  ; ho b b  BepoiHiiaxB ocefi o h b  iiM tei b c b  KOHiiiec- 
KH Mb  cB ien ieM b i c r b i p c  oG uqa nocJitAOBaTe.iBHbia x o ik i i  
ii, K a eaacb ,  e r o  n e  nepenpeiqHBaeTB.

no.IOiKIIMB , 1X0 OAHOIO H3B KpHBblXB GyAeTB I ip a -  
Maa .iHiiia. l i a c a x e . ib i ia a  b b  x o i i i t  n e p e r i iG a  i i e » c K p e iq a -  
BaeTB KpiiByio; h o  a m i i a ,  H M tio iqaa  l e x n o e  in e j i® , oGiqnxB 
noejitAOBaxejiBHbiXB xo ieK B  c b  npiiBoio, b ch  aeaiHTB b b  
coetA cxB f,,  n o  <'Aiiy CTopony KpHBofi.

§  15. Ocb y —o Gj a c t b  TpoiiH aa Kacaxc.iBHaa, c c a h  
ypaBHenie o np eA tJ ia io u jce  t o i k h  e a  n e p e c t i e H i a  c b  Kpu- 
b o h  GyAeTB .bup.iibi:

P  (x — o f  ( x — b'f ( . r— c)2 ( . r -  d) . . .  = .  o.
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OieBii^HO, 'iTO Tanan KaeaTejibHan ne MOHterb cymecTBO- 
Bart Bl> KpilBMXb HHiKe UJCCTOH CTCHCHH. Mbl MOJIieMb, 
Kaiib Bb § 7 , pa.i.uiiaTb 4exbipe po^a TpofiuMXb Kaca-
TejIbHMXb, OMOTpH nO TOMy 6y£yTb JSH T04KH COlipBKO- 
CHOBeina yliirniine.JiLHLi u bcS p a ia im ib i  , ^Bt mhiimłih 
h OAHa A’EfieTBBTej,ŁHaa , o^na A^HCTBHTejibHan 11 
coBiia^aioiU:a , hjiii Bet xpu coBiia^aiotuia. Iloc^ tA H iii 
cjiyaau óy^c/rił mi bib  mUcto , KOi’Aa ypaBHeHie GyACTb
<*>opMbi:

P  (x—a )4 (x — b) . . . .  =  o ,
OCh nepectiKai'Ti. Kpnnyio Bii neTMpexb coBnaflaiomHXb 
•roiKaxi., a rjit^OBaTexbHO óy^eii, xpoiinaii itacaxejibiian. 
ToiKa Kacanin xaKOH KaeaxejibHOH Haabinaexcn coaho- 
ofipasHOw mouKoio, Ton no xaKase eywecTByioxb KpaxuLia 
KaearcjibHBin BMcHiHxb nopnAKOBb, u a u cymeexByioxb boji- 
UOoSpasHua tomkh BbicmHXb nopa/^KOBi., npoiicxOAauyfl 
OTi> iicpectieH a KpiiBofi npnwoio jiHHieio 6ojim;e 4tMb 
BXi neTMpexb eOBiia^aioiunxi. Tonuaxb. Ecjih naraxejiB 
Han HMtexb oi) hpBBOio neiei'Hoe hhcjio C0Bna,ąaioinHXb 
ToneHi), to  sxy xoiKy R p a .nepz  Ha3BiBaex'b tothoio eu- 
dujnazo nepezuóa, a ccjjh nexHoe, xo oht> na3bJBaexi.ee 
3MeuHOo6pa3Hom m om o w  nail eojitwo6pa3H0W , Koxopaa 
OleBIlĄHO HH4CM'b IIC 0TJlH4aCTCJl 01b oOblKHOBeHHOH T04- 
K.H IJa KpHBOH.

§ 10. Ą o  chxi.  n o p b  mm n o n c n n a n  T t  cjiynaH, Bi. 
KOlOpbJXh iia'ia.iOMi. Obiaa Kjiaxnaa tombs, hjiii o^ua  n 3b  
KOOp^HHaxHHX'b ocefi Obijia Kpaxiioio KaćaTCJibHoio; xenepb 
liOKaaseMi,, n o  <j>opMa ypaBiienin inior/i,a iipouBJiaeTi, cy- 
HJecxBOEan e Kpaxijbixi. xoneiib u  KpaniMXb nacaxe.iB- 
Hbixij, jiea.aiHJixh j-^t mióyAb.

1 -e . Ee.au ypaB iien ie KpiiBofi GyACTb a>opMti:
a f  +  § ip = o ,

Tfl,-h a, ft cyxb ypaBiieHin ARyx,b upnMMXb jinnifi, a <p, ip 
cyTb KaKin iiiióy^i, 4>yHnmn KOOpAHnaxb, oneBH^no Toiisa 
a P Gy^eTt na KpHBOH. ypaBHeHie KaeaTejibnoii b i  btoh 
xoiKt Ov^ex'b

a  f.x +  §  =  0,
r Al> <pi Vi cyxb  i t  a>opMbi <i>yHKqiH f ,  ip, K oxoptin  OHt 
npHHHMalOTl), bbc/jh ycaoBin a=zo,  /?=o.

Bb oaMOM-b AtuiU, eejiH 6y^eMi) ucisaTb n—1 to tck t.,  
b-b noxopbjx’b . i;ar;an HH6y,ąb jiniiifl «—k , npoxo- 
Anmaa qepcsi. xohkv a  p, nepeetKaCTi. itpBByio , to  no- 
•'ly’iHMb ypaBHeHie:

^ { *  (?i +  M  p  +  JV /S*+ • • ) +  W i +  N 'P2+  ■ • ) } =  o,
h to S m  h Bxopofi KopeHb BToro ypaB neuin  /3 Obiai, =  o, 
mli ĄoaHdibi iiMtxb kp! -f-i/ij =  o ,  cJitAOBaTCJibiio, hoa'

CTaaaaa bmBcto k, — , mbi nOJiyTHMb BbiuicHanHcaunoe 
ypaBncHie naeaTe.ibHoii.

2 -e . Ohcbhaho mto npuBan

 J i  • • •
iipoxo^ H xi. >iepe3i> to tk h

« « i, a f t ,  a y , ,  f t / j ,  ...............

3 -e . E cjih ypaB iien ie OyACT'b »opMBi:
« f  +  P  ip =  o,

t o  a  SyAeTi, KaeaTenbuoio bt.  t o t k *  a f t  noo o to b h ^ h o  
' i t o  9xa JiHHin iiepectKaeT-b npHByio bb  A®yxb coBnaAa- 
loinijx'b ToiK axb; h jih  eejiH KpiiBan GyAeTb:

a l a 2 a 3 .................. Cln “f" f t  P —  o ,
t o  a t a 2 , . . .  óy^yTb n  KaeaTejibiibixb Bb ToiKaxb, Bb 
KO'ropbixb JiHHin fi i ie p ee tn a eT b  upiiByio,

<l>opMa 9Toro ypaBHeHin iior;a3biBaeTb , t t o  ccjiii n 
ToncBb Kaeanin jiensaTb na iipnMofi (3, t o  ocxa.ibiibin t o t -  
kh, Bb KOTopbixb 9Ta KacaxeJibHaa n e p e c tK a ex b  npHByio, 
Jientaxi,  n a  KpuBOil ( n —2)-ii creiieiiH.

4 -e .  E ojih ypaBHeHie oy^cxb  'bopMbi:

«2 <? +  «  P y  +  — o.
Ecjih  Sy^eMb ner;aTb t o t k u  n e p e c tn eH ia  KaKofi hh -  

6yAb np/jMofi a — k§ — o, npoxo^nujeii  i e p e 3 b  Tonsy a  f t  
cb  upHBoio , t o  mm naHfleMb, iTO a bR H3i> hiixi, Bcer^a 
cOBiia^aiOTb cb  to ik o i o  a (3 , cjJl.AOBaxejibiio s t o  Oy^exb 
ABoiinan xoiKa. Moatiio noKa3aTB, KaKb u  Bb 1-Mb, h to  
nacaxejibHMfl Bb sxofi to tk 'B  oyAyrb:

ft2 f i  +  «  §  V'i +  S?-Xi— o,
rA'b <pi ip, x ,  cyTB b c j ih th h m  4>yiiKiiifi p , i p , x >  c o o tb B t-  
CTByHimin ROOpAHIiaTaMb T04KI1 U = 0, @— 0.

5 -e . E c .ih  ypaBHeii.e SyAeTb 4>opMbi:

a 3 f  -j- a 2 pi ip +  a  [3~ % +  f t  j t— o ,
t o  TO'iKa ap t oy^eTb TpoHiiaa, a xpn KacaTejibHbin bb  b to h  
TOTKt 6 y $ y ib

a 3 4. +  a  f t  X i +  f t  =  o.
6-e. E cjih ypaBHenie 6yAeTb <nopMbi:

« <P 4- f t  f t  ip =  o,
t o  a  OyfleTb ^BOiijian KacaxejibHan Bb TOTKaxb a f t  a y .

7-e E cjih ypaBHenic OyAexb *opMbi:
a  <p - f  f t  tp =  o,

t o  a f t  Gy^exb t o t k h  n cp e rn S a ,  n a nacaxejibHOJO Bb neii.
§ 17 (*). T en e p b  noKaiKCMb, i ianb  no ypanneHiio mm 

MO/Ke u b  y3Haxb poflb ToicKb, KOTopbia HaxoAnxca n a  r.pn-
BOM Bb 6e3K0HC,4110Mb pa3CT0HHiH. ypaBHeHie Bb TpHJlH- 
nefiHBixb KOOpAHiiaxaxb ecTb

un +  H „ _ ,  2 +  2 22 4 - . . . . =  O
IlanpaBJienie n T04eKb, uaxo^nuiH xcn  Bb 6e3Konc4noMb 
pa3CT0HHiH, naHACTCfl (A’tJ ian  z — o Bb ypaBiiemn) H3b y p a '

BHCHia u n= o ,  KOTopoe,ptuiHBb Bb OTHOmeniH Kb-^-, 6y^eTb

{y~ -m ,x )  (y —m 2x ) (;y— m sx ) .  . . (y — m nx ) =  o.
KpiiBan n  ofi CTentiiH HMteTb BOo6u;e n  aeiiMnTOTb, a 
HMCHHO Kacaxejjbllbixb Bb n T04KaX b, Bb KOTOpbJXb 6c3- 
K0HC4H0 OTAaJieiiHOfl jiiuiin z  n e p e e tu a e T b  KpuByio. Mm 
MO/KCMb Hauxii nxi. ypaBiieHin eat.^yHHHHMb oopaaoMb ; 
U3b o-zo BH^HMb, 4X0 CCJIll ypaBIICHie CyACTb 4>0pMbi:

a , a 2 a3 . . . a n -f- z? <p =  o ,

(*) ^ T o S ti aerKo noHHTb s t o t t .  $ iisaoCho oOpaTHibca i t  
MoeMy Iiept-Boay cb  A B rjiiucK aro ,, K o n u z e c n i n  c i z e u i j i ,  C o A h M a n a .  

oZ, 64, 270, 271.
3*
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to  « i,  Gy^yrb n  acHMtiTOTt. Ho âriHOMy y-
paBHeHiio

( y — m^x) ( y — m 2x)  . . . .  + 2  M* _ i  +  2 "3 b_ 2  • • • — &

m o jk ho  AaTŁ * o p M y
( y — 711 pX +  Aj) ( y  77lsX 4* Aj) . . . .  =  Z2f  ,

n6o HjieHBi n-oił ereneim  bb x  11 y otbbhaho oAHHaKO- 
Bbl BT o6tHXT> , a  71 npOH3BOJlbHbIXT At , A2 . . .  BO BTO- 
pOMbMO*HO Tani. onpeA^JiHTB, ttoSm  11 tjich o b ł (n— l)-ofi 
C TeneHH GbiJin OAHHaKOBbi b t  oG-Khxt y p a B H e n i a x T .

Bo3MeMT> b t  npHM-fcpT y p a B H e n ie :  

(* + y )(2 * + y X 3 .r + y )+ 1 7 .r 2+ H .r y + 2 y 2+ 1 2 x + 1 0 y + 3 6 = o ,  

KOTopOMy T p e S y c T c a  AaTŁ ^ o p M y

(a’ +  V 4" Ai)(2x +  y +  A j)(3 a -+ y + A s) +  -Ax +  By +  C=o. 
Ą jih  onpeA^JieHifl At , A2, A3, SyAeMT hmŁtb Tpn ypaBH eiiia  

6At -4- 3Aj -f- 2A3 =  17,

5Aj 4A2 4 -  3A3 =  11 ,

Ai 4~ Aj 4* A3 =  2;
h ypaBHcnie nojiynuTT <topMy
(X 4- y 4- 4) (2x  4- y— 3) (3* +  y 4 -1 ) +  43* 4- 2 ly  4- 48= o .

§  18. E c j i h  ABa K o p n a  ypaBHCHifl rt„ =  o  SyA yTT 
paBHBT, n a n p . ?n1= ? n 2, t o  ooujee ypaBHenie hm -Łctt <i>opMy 
(y — mt x )2 g f z  rp—o; a bB t o t k u ,  b t  KOTopbiXT z  n e - 
pecfcKaeTT, KpHByio cOBnaAaioTi,, cji®A°BaTejlŁH0 6c3KO- 
HCTHO OTAa.ieilHaa JlHHia z  c c t ł  K acaT eJitnaa k t, kpkboh .

E c j i h  T p u  K o p n a  G y A y ™  p a s u b i ,  t o  6e3KOHeTiio o t -  
a a a c H H a a  j i i m i a  z  l ie p e c lsK a e T T  KpiiByio b t  T p e x T  c o b -  
n a A a w iy u J T b  TOTKaxT, m . e K a c a e T c a  e a  b t  t o t k - Ł  n e p e -

ru 5a . .
E c j i h  b t  oSm eM B  y p a B H e H iu  KOe-tHipeHTT n p u  y  

6 y A e T T = o ,  t o  o c b  y - b t  n p o x o A H T T  T e p e a T  TOTKy JiejKa- 
m yH ) Ha óe3K0HeTH0CTH, u uaMTi o c T a e T c a  y p a B H e n ie  a33 
o n p e A t a c H i a  ocTajibH M X T t o t c k t  n c p e c i T e n i a , t o j i b k o  
{n— l ) - o i i  CTeneHH.

E c j i h  k o c < i * h i p c h t t  n p u  y n~ 1 TaKHte yHHTTOHSHTca, 
t o  o c b  y  6 y A e r b  a cu s in T O T a .

E c j i h  ABa m h o j k h t c j i h  b t  T j i e H t  u*  GyAyTT p a u n w  
h  OAWH-b H3i> h h x i>  6yA eT T  MHOHtuTejiewb b t  zzn _ ,  , t o  
npHBaa h m - Ł c t t  Anofiiiy10 TOTKy Ha 6e3KOne>iHOCTH , h6o 
OTeBHAHO, ypaB H C H ie  ŚyACTT h m $ t b  «bopMy

(y— m 1 x ) s p +  z  (y — mi x )  ip +  z 2n  =  0.
§ 13. H u a c e  nOKasceMT K aK T B O o G m e p a sw c R H B a io T -  

c h  o co S eH H b ia  t o t k h  n a  K p H B o f i , a  T e n e p B  Aa A3M,h 
c k o j i b k o  npHMBpOBB A^13 n o a c H e n i a .

Tip. 1. x* —  axhj 4 -  b if =  o.
lip . 2 . 3:4 —  2 a 2 * y  4" 2  a 2 y 2 4 -  ay5 4 -  y 4 =  o.

B'h oS oh xtj C Jiyiaaxi, iiaaajio  ecrb  TpoiiHaa TOTEa. 
KacaTCJibHaa b t .  ncpsoM o, npnMBpU SyAeTB ax2y  =  bys; 
11 BO BTOpOMB 2 x 2 7J=lf ■ Ho % 8 KJIHBaH He MOJKCTT, HMtTb 
ApyrHXI, KpaTHblXT. TOTeKB.

lip . 3. ay2 — a:3 +_ bx2 =o,
n a a a J i o  ecTB A s o f lu a a  TO'iKa, a  KacaTCJiBHMH btj h c m i

a y 2 + 5 * 2 = o .

K orA a SepcMTj SHaRH 4-, t o  nanajio  ecTB coiłpaHteHHaa t o -
TKa.
l ip .  4 . (x3— a2f —a i f  (cif 4- 3a),
h jih  (x —a)2 (*  4- a)2 =  ay2 (2y +  3a),
0’ieBHAHO. 3To SAtCb ( x — a , y )  h ( x 4- a ,  y) cyTB a b03hlih  
to tk h . 1Ito6m  h sh th  KacaTejibHbia B-b nepBOH H3n> hhxt>, 
cAl.JiacMi* x = a ,  y= o  b b to h  aawTH, Roxopara yMHOJKae'n» 
( x —a)2y, to  naHACM-b

4 ( x  _  o)2 = i  3 y2.
T o th o  TaKHte HaHAeivn. h bo BTOpofi.

K pneaa  hmBctb erąc T peT no ^bO31^ 10 TOTKy, k o to -  
pyw  HaiiAeMB nan n caB i, ypaBHenie b b  •bopM t:

X2 (x 2—2 a 2) =  a  (2 y— a )  (y  4- a f ,

c ji^ a033™ 133 (*> y  4- a) c c tb  Asouuaa t o t k h  , a Kaca-
TejIBHblH B’h HCH GyAyTB

2 x 2 =  3 ( y + s )2 
HaHAB s t u  Tpn , no §  8 bha*mi> j 3T°  6oJibUie 6m tb  He
MOJRCTB.
l ip .  5. {by — ex)2 =  ( x — a)3
ToTKa (by— c x , x — a) GyAeTi hocokv. TaKOTO pOAa , t t o  
KacaTeJibHaa BBHeMTb nepecBKacTij KpiiByro b t  uiecTH no-
CJTfcAOBaTeJIBHblX'b TOTItaXT.
Up. 6. X’4 (x  4- 6) =  a3y2.

HaTajio ecTB ABOHHaa TOTKa , KacaTCJibHafl b t  lien 
nepecfeKacT'b Kpnnyio m . aeTbipcxT nOcJitAOBaTCJibHblx’b 
TOTKaXT. ECTB TpOHHaH TOTKa Ha 6C3KOHCTHOCTH, b t  ko- 
Topoii JiHHia, xeasauian  na 6e3K0iieTH0CTH KacaeTcn Kpn- 
Boii. J lH H ia x — b KaeacTCH KpuBOii b t  t o t k *  ch n e p e c t-  
TeHia ct  ocbH) x ,  H em e b t  t o t k *  n cp e rn S a , JieHtamefi
Ha 6e3K0HCTH0CTH.

3. A
Up. 7 . * 2 4- y 2 4- z'2 — 0.
CGpociiBT paAHKajibi noJiyTHMT

(x2 +  y2 4* 22)3 =  27. x 2 y2 z2-
Bt  9T0H <bOpMt otcbhaho cymecTBOBanie hjccth hockobt, 
h6o KajKAaa H3T, totckt, bt  kotopmxt x  nepecfiKaeTT 
y2 4- 2s ecTb, ABOHHaH, ohIj hm^hitt OA3 y  tojibko Kaca- 
TeJibHyio x . T otho TaKJKC h Aa3

(y, x 2 4 - z2) 11 (3, * 5 4 - y2)-
KpHBaa HMteTT ciyc A pyri3 AB03HtI3 T03KM) HMen-

ho  ( x  +  y , x  +  z).   _
9 t o  mojkho noKa3aTb , n o J ia ra a  y  4 -  x  =  u,  z  +  x  =  v, 
a CJitAOBaTejibiio

y = u  +  x , z — v  +  x ,
nOACTaBJiHa sth  BeJiHTHHbi b t  ypaB H enie, oho npHMeT-b 
4>opMy:

u2 gs 4- uv ip 4 - v2 n  =  o.
KacaTejibHbia b t  a333303  totk-6 AaI0TCH y p aB3BHiaMH

v? 4~ 4 -  v2 =  0 ,
CJltAOB^CJIBHO ABOHHbia TOTKH cyTB COIipaJKCHHblH.

y
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n  O J l  70 C  b l  l l  n 0  J l  J i p b l .

§  20. Mbi hto npjiMaji lipoBeAciinaa npesb
H aiajio nepcctaeT b  KpiiByio Bb n  TOiFaxb R lt J i2, . .  . R n 

E cjih  Tcnepb na Kaat^ofi U3b TaKHXb npmtiBixb B03- 
MCMb TaKyio Toany R  *to0bi

n
11 / f t +  r 2 i t 3 + •• +

R n
to reoiHCTpHiecKOe Mt.cTO tomkh R  Sy^eTb npawaa. 

JLemo BHĄtTb, it o  ypaBHeHic oripe^tjiaiom ce

o k ’ w *  o k ’ — 6yAeT*

A  —  (B  Cos Q -f- C Sin Q)^=r.j +

(D  Cos Q +  E  Cos Q Sin Q +  F  Sin Q) ~  +  . . = o ,
ncJilĴ OBaTe.ibiio .. — — B  Cos Q +  C Sin Q

OR A
hjih, B03Bpamaacb k i  KOOp^miaTaM b x ,  y,  C y^crb

Bx +  Cy -f nA =  o.
9Ta anilin Ha3MBaeTca rio.mpr,—npnMom na.Ha.ui, k o to -  
poe B-b stom t. cJiyiaB Ha3&iBae,Tca iiojikcom s  no aHaao- 
riu  cb  nojinp-b-npnmoiQ Bb KOHiinecKnx’b cbaeH iaxb (*)

§ 21. Mbi Moasenib cocTamiTb ypaBiiema nojinpz- 
KpilOblXZ BEICIHHXb nOpHAKOBb. TaKb MOffillO COCTaBHrb 
ypaBHeiiie:

W l - A W i - A W
V ? Qi J \ Q Qi)

KOTopoe oaeBHĄiio CyAeTb:
71(77—1) 1

1 . 2 ( n - 1 )  +
e \Q ) \Q1Q2J

v jpaoncnio uu

(l> -

oho BBipaiKaerb TaKoe KOHiiaecKoe eiaeH ie , KOToparo 
cpe^HC-rapMOHunecKOe pa3CTOanie otb naaajia paBHO cpe,ą- 
He-rapiiOHnnecKOMy pacToaHiio nanaxa OTb ^aiiHoii Kpu- 
Bofi. H  hto ofipaTHOe npOH3BCAenifi pa3CT0iiHifi kohhhoc- 
Koro cfenema OTb iianajia, paBHO cpe^Hesiy npoH3BCĄeHi5 
nonapHO oSpaTiiBixb pa3CT0HHifl Hanaaa ott> KpiiBofi. 9to 
KOHnnecKOe d n ien ie  Ha3BiBacTca iio.uipz-KoiiuuecKiLnz cm- 
HenieMb. (**)E ro ypaBHeiiie iian^eTca, 3aMl>man

BejiiinmiaMii 113-b ypaBHCHia KpiiBOu, a niaeiiHO:
71 ( n - 1 )  1 , , n  Cos Q +  C  Sin Q 1 ,

IT2 ?  +  (”- 2)--------A-------- 7  +
+  p  Cos* Q +  E  Sin Q Cos Q +  F  Sin2 Q

A - ° ’KOTOpoe, nepefî a kt, KoopAHiiaTaMb .r, y , mojkho HanH- caTb bt> fcopMt
71 (n— 1) 

j 2 v° ^ 1,1 Jr ll2 — °

(  )  C m  m o h  n e p c E O A B  c ł  A H r ^ i S c x a r o  „ K o H U t e c K i j t  c U z e n i * "  CoaBMaHa (J !46y
(**) 06paTHbIMŁ Ko3HHecTBa a Ha3blBaiOTt —

§ 2 2 . IIo^oSiimmt. oSpaaoMi. mbi mojkcmtj nojiynHTŁ 
noxjipz-Kpueyw n-zo iiopflAKa , cocTaBHBT, ypaBHeHie:

\ e  Ci) V? e,j
KOTopoe OICBHĄHO M07KH0 HailHOaTB Bb <i>opMt:

1 f l \ k ( n - l ) . . . ( n - A : + l ) / l \ ł - ‘ I ,
•  [o) +

71(77— 1)...(71— Ar-f-1)
1.2. 3TTT 77Tk

(71—2) (77— 3 ) ------- (77— k  4 -  1). f  p
1 . 2 ,7c—2 £ f  _ i_ \

V Q ) V?1 /W...=o
9to^ ecTb KpnBan CTcnenn k  , OHa HMfeeTb CJit^yKnuia 
CBOHCTBa:

1
1.2

i .  ^_L  _
n OR k 

1

1
2  ~Or 
1.2

77 (77 —i )  “

1. 2 . 3
Oli 1 01l2 
2T 1

k ( A - l )  ^  Ort Or o' 

1. 2. 3 1
77 (7 7 -1 ) (7 7 -2 )  z  0 R y0 R 20 R z k  ( A - 1 ) 1 3 2 )  2 Or~Ór2Orl'

OR o s iia n a e T b  p a ^ iy e b  eeK T opb  aohh oh  k p h b o h  , a  Or 
nojinp-h-K piiB ofi.

J  paBHCiiie n o jin p b  KpiiBofl ic-eo n o p n ^u a  noJiyniTCfl,

nO^CTaBJlHH BMiCTO 2  — . . , HXb BCJIHHUIIBI . oho 6y- 
ĄiiT-h: p v

( t ) ‘+ 7  +
A (A — 1 ) / j _ >\ ^ ~ 2 / D C o s2Q + E S i n  (> C o s ę + F S i n 20 \
77(77— 1 Ą  p )  ^  A  j + - = °

h x h  n e p e x o ^ a  k i  KOop^HuaTaMb x ,  y  noJiym iM b  

r *_ „  , A (A — 1 ) A ( A - l )  (A — 2 )

° 77 * 77 (77—1) “2 77 (77—l)(/7—2)WS + "
I l3 b  co cT aB Jie iiia  ypaBHCHiii n o j in p b  -  KpHBBixb b h -  

rHHMb , h t o  n o J ia p b -n p n M a n  i ia ia a a  Sj'^cT b n o x a p b - n p a -  
mok) Ą jia B e t x b  iiO Jiapb K p u n b ixb  B B ien n ix b  n o p n ^ iso B b ,  
h  Bb caMOMb ąB ji*  cpeAH e-rapM O H iiaecK oe p a ^ iy c o B b  c c k -  
TopO Bb G y a er b  0 ^ 1 1 0  h  t o ik c  ^Jih B C tx b  K piiBB ixb. M to  
n o J in p b  -  KOHiiaccKoe c t a e i i i e  H a a a a a  6yACTb TaK ® e n o -  
j ia p b  -  KOHiiaecKHMb e ta cH ieM b  $ jih  B C tX b n o a a p b  -  K p a-  
B tix'b  BBirne B T oporo n op a ^ K a ; 11 Bb caMOMb Ą t j i t ,  n p o - 
H3BeAeHie nonapH O  o S p aT H w xb  pa3CT0aH iaM b OTb H aaaxa  
eCTB O^HO H T07KC AJla BCtX b KpHBBIXb. II  B006uąe K a- 
Kaa H n6y^ b n o jia p b -K p iiB a a  H anajia , S y ^ eT b  n o .ia p b -K p H -  
BOH) AJia BCtXb nOJiapb-KpHBBIXb BBICHIHXb nopa^K O B b.

§  23. Pa3CMOTpiiMb TcnepB TOTb c j iy a a ii , Bb k o to -  
poMb Toaisa 0  6yACTb iiaxoA«TBca n a  6e3ROHeaiiOMb pa3 - 
CTOHHiH. ypaB H eiiie onpcAfcJiniomee noxapb-npaM yio  eoTB

2 (I -£)  = = o ,

rfl,t R  eeTB ToaKa iiaxoAam aaea Ha n o x a p t , a 7?i OflHa 
H3b TOieKb npaMon; npeAbiiAymec ypaBHeHie 6yACTb 

li/ij
2  (OR O ip ) — ° ’
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HO CCJIH O HaXOflHTCH Ha 6 e 3 KOHCTHOCTH, TO

O Ji =  O Ii1 =  O R 2 = ................

Cat^oBaTejiŁHO n p e ^ i i A y m y r o  cyi*nviy moikho pa3CMaTpn- 
BaTb Kam> HMtroipyio o c h o t o  sHaMeHaTCJia , a  u o  9 T0 My 
o n a  CAt.iaeTca,

2 1 ( R R J  =  o ,

t .  e , cyMMa OTplisKOBb Meat^y n o an p -b  npHMOio h  Kpii- 
BOto n a  iiapajijieJiBHMXb x op ,ąax b ,  nepeciKaioiiJiHxefl Bb t o -  
HKt O, paBHa Hyjiio. OTKy^a BH^iiM b, v m o  n o n u p o -v p n .m in  
m ouicu  n a x o d u m p ilc n  n a  b e sK o n evn o cvm  e c m b  d ia j ie m p a  
c u c rn c jih !  n a p a .i.ie .ib H b ix o  x o p d s  H anpaejieH H bixz  e s  m o v -  
K y X'eoKaupjH) n a  óesK oueH H oem u. (*)

y p a B H e n ie  onpeA'LJiniouiee noaflpaj-KOHB’iecKOe c tT e -  
Hie eexi>:

2  ( -  — ^  ( —  —\  =  °>
^ C Ci > \  Q Q2 )

ł \ _  _ _ J _  \  _  1 \  __
{ .O R  o r J  [ o r  o r 2) ~ 0 '

u  a  i i

na u
R R ,v  (  ^ * 1  _

~  \ O R  O/?!
R R 3 \  

o r . o r J

Kor.ua t o t k a  0  G y^eTb Ha 6 e3 ROHeTnocTH , t o  o h o  c^-fc 
JiaeTca

2  ( R R ,  . R R J  -  o,

ypaBHCHie O n p eA tJ ia iom ee  ^ ia M eT p a j i tn o e  K o n a ie f i to c  c-t- 
■lenie. I I  B ooum e mojkiio CRa3a T b ,  t t o  fliaMeTpaJibHan 
F.pHBan s a K o ro  miGy^b n o p a ^ n a  , TOat^ecTBeHHa Cb n o  
a a p ’b-KpiiBoio TorojKc n o p a ^ R a  , Koeii h o ju o c b  naxoA HTca 
Ha 6 c3 k o h b th o m i i  pa3cT0fliiiii .

(*) O fliajaeipaxi) cmotdh AHaJiHiniecKyio TeoMcipiio Co- 
Moea $ 33.

§ 24. /la^HM-b euje oieiib  3aMtTaTCJibHyH) TeopeMy
M aK AO petui (M a c  L a n r i n ) — h m c h h o  : E c j iu  u ep e3& K anyło  
n u ó y d b  m in t k ij  O n p o e e d e jiz  n p c ia iyw , n ep ccw K a to iu ym  icpu- 
ey to  e s  n  m o v K a x n  u  e s  a m u x s  m o v n a x ft  n p o eebe jna  na- 
c a m e j ib n u j i  k s  n p u o o ii, m o  d p y z a n  n p ju i a n ,  n p o e e d e m m n  
vep esz , v iym ce  m o v n y  O u  nepecrbicam iuaR  ltpuoy io  e s  m o u -  
k u x s  /<!, J t o , . . R n, a  K acarnejbH biji e s  m ovtcaxz, r v  r a . .  . 
r n , d a e m z  C M b d ym n ee  ypa6 itoH ie

2  O R Or

Otcbhaho , 1ito  to tk h  onp e^ ta f l iO T B  n o a a p i -  
npaMjio, c.rtAOBaTeJtbiio, ccjiii ABt npnMi-in, npoBe^ennbia 
Tpe3b TO'iKy 0  nepeetKaioTT. abŁ  kphbmh be tE xe src 
TO’iKaxh 0 R 1 0 R 2 . . ;  OSt OS2 . . .  . ; to  noanpi>-npaMaH
TOTKI! 0. OTHOCHTCJlbHO OÓl5HXT> KpHBblXB 6y^eTT> O^Ha H
Taase npaMan, uGo to tk h  R  u S  6yAyTi> oGt-
hxtj KpnubiXTb. T oace  Gy^eTb cnpaBe^anBO, ecan ^Bfe jih- 
hih OR ii OS fOBiia/ijT’b , II.IH n o  TOiKe: Ecm l den, tcpu- 
e b in  n -o u  c m e n c m i K a c a io m c n  e s  n  m o v u a x z ,  j i e M a m uxv 
n a  odtuju  n p n .u o u  ; m o  no  inpr, -  n p / u t a n  k u k o u  n u ó yd b  
m ovKU  n a  a in o u  n p iiM o u  óydem z, o d n a  u m aatce n p R ju a si 
d .t/i oóikux7> K puebixz, ; a  c x ib d o e a m c jib u o , e c a u  p a d iy c t  
een v io p b , npoeedeH H biu v e p e 3 b  m a ity w  m o v n y  , nepecrbK u- 
e m a oótb K puob tn , m o  Jttbi óyde.nr, UMibinb

i
O li

J  
O r  ’

C n a s a B i ,  o  n o x a p - b - K p H B L i x T .  t o t k h  ( n o . n o c a ) ,  J i e a t a -  
a jan ief l  m» i i a i a a t  K o o p A in ian , ,  mm bt> caE ^y iom efi  cT aT b t 
CKaaseMi o n o J ia p i j  KpiiBi.ix'b t o t k h ,  j iea tam eH  r^ Ł  miGy^b 
Ba KOop/iiiHaTnoii naocKOCTH; a i io tom t.  ct> nOMombio b th x - ł  
^ilHHLIXb IipHCTynHMTj KTi OÓlHefi TeOpiU EpaTHblXT) T0 - 
T eK i u  upaTHMX'b KaoaxeabHbixb.

■Kieez, i5 OxTflSpa i860 r.
M. Baui,eHK0-3axapvenKo.

P n u i e m e  o d n o u  s a d c i z u ,  c o d c p s n a i ą c i i c J i  e s  I - m z  m o M T b  T e o p u z e c n o u  M e x a n i w u

l i  p  O ffi. I I .  Jx p  a  u i  M a  u a .

»HaHTH ypaBHCHie EpiiBoii, on i ic an H o f l  MaTepia.nbHoro 
T0TK0IO, riO^BepjKCHIIOIO O^HOH CHJlt TflflieCTH, Bb T0 pH3 0 H- 
Tajibiioii HaocKOCTii, B pam aion ie i ica  c b  nocToiiHiioio j t j o -  
BOIO CKOpOCT’blO OIIOJIO BepTHKaJIBHOH 0CH.»

H o  cTpaH. 28 4 -o f i  I - r o  TOMa «MexaHHKH» ypaB Henia  
^BHaieniji cyTE:

d ? x  d u  „ ,
 0 = z u i ? - 2 ( 0 d  =  ^ x

d!h) „ d x  o 
•  ------------0 . =  - ^  +  2 w  - d t ~ M y

( i )

ci)
(3) ......................A f f  =  o.

I Io c j i l i^ H e e  H 3b 9THXb ypaBHCHifl o n p eA fc jiacT b  B eaH - 
THHy conpoTiiBJietiia . CyMMa AByxb nepB b ix b  ypaBHeHifl, 
cooTiitTCTBeuHo noMHOateHiibixb a a  d x , d y , . ą a e rb  
d  ( v 2) =  ( r 3), t a h  r  03 iiaT aeT b  pa3C Toanie  MaTep. t o ­
t k h  0T b  HaTajia KoopABHaTb. OTCio^a v 2=  co2r 2 - j-  C, h . ih  
Bb noJiapH bixb  KoopAHiiaTaxb

(4)

(5) . .

( L ( d r \ 2 o ®

aBn. (2) 

d  /  0d p \  , 
d t y ' j t )  +  c°-

=  w2r 2 - j-  C. PasHOCTb n p o i i3Be-

A chih  ypaBH. (2) n a  x  ó e3b  y p .  (1) n a  y  Ą a c rb

d  ( r 2)
d t \ HJ1H

M r2=  Cx . IIcKJiroTHBb noMOipiio 9T0ro

dp 'ypaBHeHia H3 b  y p .  (4) ,  noayTHMb( i )
r ( d  - " ) + ( ® y = c + UJIH

[ / ( C  +  2  C l ( o)r°-—  C ta
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BcTaBHBTj b to  Bbipaatenie bb  yp . (5 ) naxoAHMB 
C , d r  ot r d r

d p =

d p  —  —

r 2j / c  +  2  £ >  —  £ ± 1. j / ( C ' + 2  C t co) r s —  C i  

C \d  ( 7 )  m r d r

Han

i / c + 2  C i c o - %  \ / ( C  +  ‘l  C i co) r * - C ?

OTCw^a 

£  +  C2= a r e £ <Cos=
C i

r J / l  -\-2 C i

i ^ / ( 6 ’-f-'2 C I 'o jr -1—  C i2

C + 2  Ciio

9 T a 3 a , . ia ' ia  p t m e H a  n a  C T p a H .  2 8 4  b b  h c t o h h o m b  
d p

n p c , ą n o J i o * e H i H  h t o  —  =  w , hto ohcbhaiio H C c n p a B C -

AAHbo, nOTOMy h t o  M a T ep ia .itn a a  TOiKa He npiiH yat^C H a  
ocraBaTŁCH n a  o c h  a-, KaKa a r o  ób iea eT B , KOr^a TO'iKa 
A B iiraeT cn b b  ropH 30H rajibH ofl T p y d i i t , B p a m a io ip c n e /i  
OKOAO BCpTHKaAbHOH OCH.

i i  e i q e  a o a j k c h b  o ó p a T H T b  B H H M a n ie  H a  o ^ n y  n o -  
r p t m n o c T b ,  K o ’r o p y i o  M o a te T B  6 t i T b  i i t b O T o p b i e  'i i iT a T C J iu  
y a t e  H cripaBH JiH . H a  C T paH . 2 3 '2  i n ,  s a ^ a a B  1 5  n a n e n a T a H o :  
H a i i r i i  cH .yb  s e p m i u c a . i b i i o u  i i p u t fo u ,  b m B c t o  r o p a a o i r r a . i b H o i i  
K p u B o f i ,  t .  e .  K p u B o f i ,  o n u c a m i o f t  b b  r o p H 3 0 H T a a b H o f l  n a o -  
CKOCTH. B c h K IH  H O HHM aeTB, 4X 0  M a T e p .  TOHKa, IlOĄBCpaJCH- 
H a n  ^ t a l c x n i i o  t h h c c c t h  b b  B c p n i K a a b n o u  na o c K O C T H ,  He 
MOJKCTB HM'fiTb nOCTOHHIiyiO CKOpOCTb.

20-ro fleKafipa I860 r. 

J U o c n e a .
lllU iO JlC tU  T tpaX U M C lH b.

II!.
Hr, ojiezeuiji u3z nepioduzecjtuxv uadcmiu.

1. 0  3iiK onax5 p acn pocm paH cn i.n  o jien m p u n ccm a a
o s n oM j-n pooodn u K u xs. C m civ ib n  F 'ozena.

(A n n a les  de C h im ie et de P h ysiq u e . T . L I X ) .
O rH O c H T e a b H O  a a e K x p H x e c K O H  npoBO^HMOCTH T t a a  

n o A p a s ^ b a a i O T e H  H a  x o p o u i i e  npoBOA HHKH, nenpOBOAHHKH 
H HO.iynpOBOAHHKH 3 a ko H l ,  p a c i i p o e T p a n e n i f i  BAeriTpH- 
HeCTBa BB XOpOlUHXB npOBOAHHKaXB y a t e  A3BH0 H3BBCTOHBJ
n o s T O ł i y  T o r e i i B  n o A B e p r B  n a c a t A O B a i n i o  p a c n p o c T p a H e -  
H i e  B a e K T p i i x e c T E a  h  b b  n o J i y n p o B O A H H K a x B  c b  p t . i i i o  o t -  
K p b l T b  H A-1H H H X B  saKOHBI.

O n b i T b i  6 m j h  npoH3BOAHM bi n o M o n i i r o  9 A e K T p 0 C K 0 -  
n a c B  A b y s m  3 0 a o t b i m h  j i n c T o x K a s iH ,  O T K J io i i e n ie  K O T o p ia x B  
H a ó j t i o A a . i o c b  h  3 Aa a  u ,  a  y r o A B  O T K A O H em a iiSM-fipHAOH n o -  
M O ini io  A y i ’H , H a x e p x e H H o f l  n a  G o k o b o h  r p a m i  c t c k a h h -  
H a r o  n i q i i K a ,  B M t u q a i o m a r o  b b  c e n t ,  S a c k t p o c k o h b .  9 . i e K -  
TpocKOUB- 6 m a b  3 a p a ? K a e > iB  onpcA & A eH H biM B  k o a i i h c c t b o m b  
B A C K T p i j ieeT B a ;  a  h o t o m b  k b  n e s i y  n p u K a c a a e f l  o a h h b * k o -  
i i e p B  i i c n b i T y e s i a r o  n o x y n p o B O A H H K a  ( u p e H s i y m e c x B e H H O  
GyM aacH ofi  i j h t h )  , i t o x o p a r o  A p y r 0 B  k o h c h b  G i j a b  c o o G -  
m e i i B  c b  scM .aeio :  h o a y u p o b o a h h k b  o t r o a h j i b  a A e K T p H x e -  
CTBO BB 3CM.1K) II O T KAOIienie  jlHCTOBKOBB BjieKTpOCKOUU 
y M e i ib u ia A O c r , .  B p e M H  y j i o x p e o A e H H o e  a a h  c O B e p a i e i i H a r o  
y H H i T O J K e n i a  O TK A O H CH ia, h a h  n O K p aH H ef i  M t p t  A »  O H p e -  
A'hACHIIOH BeAHHHHLI, 31 >iaAOCb II CAyHUIAO M b p o i o  r i p o -  
b o a h m o c t i i  H e n b ix y e iv ia i 'o  B e i iq ec T B a .—  P o r e i i B  H a 3 b iB a e T B  
9 t o t b  m c t o a b — , , n e T e u e n i ( j ”  ( d  e c o u l e m e n t ) .  / ^ ^ y i ' o f i  m c-  
TOAB COCTOHAb BB TOMB, 4X 0 9Aeb‘X p0C K 0!IB ,  B b l m e y i i O -  
M H Hyxblfi  , COeAHHHACH llOAyiipOBOAHHKOMB CB A P J r i l H B  
•'J.lCKTpOCKOUOMB CB 30AOTI.1MH AIlCXOMKaMH, BB ISOXOpOJlB 
H a  HeGOALUXOMb paaC TO H H IH  OXb 3 0 A 0X H X B  AIICX04KOBB, 
HaxOAHACH M eTaA A iluecK if i  e x e p a t e i i b  c b  m a p H K O M B , h  Ko -  
n e p B  a x o r o  c x e p n u i n  b m x o a h a b  cK B 03b i t p u o i K y  9 A e K T p o -  
C K o n a  n a p y a i y .  9 t o t b  k o h c h b  e x e p iK H i i  c o c a h h b a c h  h o -  
M O m n o  nO A ynpO B O A H H K a CB 3 eMAeiO. T aK H M B  0 0 p a 3 0 M B  
B A e K T p i ix ecx B O ,  BbixoA H  H3B n e p B a r o  9 A e K x p o c K O n a ,  o x -  

AHCX04KH A p y r a r o  9 A e K x p o c K o n a ,  K o x o p u e  n p a -  
A h x b  T ° i -Aa .  Blj c o npH K O C H O B e H ie  c b  M e x aA Ju ix ec K H M B  

c i e p a m e M B  , H a x o A a iq u i t i c H  x o a i e  b b  c o o o i p e H i n  c b  3 c m -  
a c i o  u o c p e A c t u o m b  n o A y u p o B O A H H K a .  9 x o x b  m c t o a b  n a 3 -  
BUHB M exoA O M b , , p a 3 p a j K e i i i a '  ( d e c h a r g c ) .

II3B  onbiTOBB 0i;a3aA0Cb:
I )  « . K o a h x c c tb o  9AeKxpH4ecxna , n p o x o A a m a ro  n o  u p o -

BOAHinty oAHOpoAHOMy UHHAHHApHxec.Karo BiiAa, c o -  
CAiineHHOMy oah iim b  k o h u c m b  c b  9AeKxpocKorioMB, a 
Apyi’HMB CB 3CMACI0, IiaXOAHTCH BB OÓpaTHOMB OT- 
HOiuenin  ex, a a h h o io  npoBOAHHKa. 

b. H an p aace H ie  9AeKxpH4ecxBa usM tH H exca  o t b  o a h o u  
T04KH KB Apyrofi u o  sa i io n y  O jia ,— paBnoMfipHO yMCHb- 
raaHCb.

I I )  E caii 9ACKxpii'iecTB0 p ac n p o cxp aH H eT cii  n o  nlicKOAb-
KHMB OXA’FiAbHLIMB lipOBOAUHKaMb IlApVI'B, KOTOpblXB
conpoTHBAeiiie, KaatAaro OTAtAbHO 2, X ' . . . ; to 
COHpOTHBACHie qllAOH CIICTCMbl A  MO'KCTB SblTb Bbl-
p a a ie u o :

1 - 1 + 1 + 1
J  X X

UpH 9X0 MB PorCHB II a LUC AB , 4X0 npOBOAHHKB, p a 3 -  
BtTBAeHiibiH Ha DOAoSie Y , ndAAeaniTB TOMy ate c a -  
MOMy 3aK0iiy.

I I I )  KoAiixecxBO BAeKxpiixecTBa , n p o x o A iin ia ro  n o  n p o ,  
BOAHHKy, coeAHiieHHOMy o a h h m b  KOiiqeMB c b  3CMAeio 
a APJTHMB CB HOCXOHHHbJMB I1CX0 4 HIIK03IB 9AeKTpH-
H e c x B a  , n p o n o p n i o H a A b H O  S A C K x p u x e c K O M y  H a n p a a c e -  
Hiio 9T0r 0 HCTOXHHKa,— COI’AaCHO CB 3ai!0 H0 MB O jna.

IV )  KoAHxecTBO SACKxpaxecxBa, i ipoxoA *im aro  no  npoBo- 
AHinty npnMO n p o n o p n io n a A b i io  nonepexHOMy pa3pB - 
3y. 1I(ih 9T0MB P o r e i iB  n am cA B , hxo  h o a h m i i  3apiiA'i, 
npoBOAnnKa ( c h a r g e  to t a l e )  3 aBHCiiTB ncKAioxHTeAb- 
h o  o x b  c r o  n a p y a tn e n  noBcpxnocTH .

T orcH B  nauicA B  xaKacc, hto b c Ł H cnuxaH U bic  h m b  
110AynpOBOAHHKH CA-fiAyWn, , OTHOCIlTCAbHO 9AeKTp0np0- 
bo ahmocth , BbiuienpuBCAcriHbiMB aaKonaMX.; xoabko o a h h b  
poA'i» cx eK A a , U3 b i to x o p a ro  n p m  oxobajiiotch r a 3 0 0 x -  
BOAIIMH TpySKII , COCXaBAHCXB HCKAIOHeilie. E caii B3HXb 
pyno io  3a o a h h b  k o h c h b  xjiyoKii npiiKocHyxLCH kb  3a- 
pB/KCHHOMy 9AeKTpoci;ony , xo nocA BA niu pa3pa;KacTCH 
iiOHxii sirHOBeiiho ; n anpox iiB B , itorAa HtcKOAbito kojio tkhxb  
xpyoOKB cocAHiieiibi mea;Ay coSoio  .mctbaaiihcckiimii n p o -  
BOAOKaMII, KOXOpblXB KOIipbl BB BHAt KOAepB iiaA'bxbi n a
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T pyÓ K H  H a  H tK O T O pO M b p a 3CT0 flH ilI O T b  K O H Ije B i; TO p a 3-  
paH teH ie SjieK TpocK ona noopcACTBoaib TaKoii c h c tc m e i 
I I^ e T Ł  HpC3 BM HaHH0 M C^JieHHO. 1131) M H O rH X b p a 3 H0 0 6 p a 3 -  
h m x b  o h m to b b  r o r e i i b  npH U iejib  k b  3a K J iio H e H iio , h to  
B'b cT e K jiH H H b ix b  T pyS K axb H a x o A H T c a  ABa  p o ^ a  npoBO- 
AHMOCTH : OAHa eu ym p eu u n n , cocT O flipaa Bb ć o j i te  h jih  
M C H te JlCI'KOMb lieptlXOA'S SJieK TpH H eCTB a O T b  OAHOił TOT­
KU T i . i a  K b  A p y r o i i ; A P J i’a a  euibuutjiu , K O T O paa c o c to -  
l i T b B b  óojiL iuefl l i a n  MeiiLiULTi jierKOCTii, c b  KOTopoio n e -  
pexOAHi’b  aacKTpiiaecTBO liO B cpxaocT b pa3A'£jia ^ s y x b  
T łJ ib . C o u p o T iiB j ie H ie  b h L ih h cc  , B b  cpaBHCHiii c b  B iiy -  
T p e H H iiM b , o a e H Ł  bcju iko .

H a K o a e p b  H 3 b  B c t x b  i i c n b r r a H U b i x b  T fcjib  O K a 3 a a o c B ,  
lITO T0JIBK0 ry M M H JiaK b  eCTB HCTHHHMII I ienpOBOAHHK'b  , 
e c j iH  O H b c o x p a H a x c a  B b  c y x o f i  c p o A t ; H a i i p o x i i B b  , e c -  
JIH BO BJiaatHOH TO, CTaHOB HTC a HOaynpOBOAHHKOM b: HO
O H b  n p i o S p b T a e T b  n p e a t H e e  c b o i i c t b o  H e n p o B O A H M o c T H , 
ecJ iH  e r o  K p t n K O  H a r p Ł i b  11 3 a T t M b  A e P }KaTŁ B b  c y x o i i  
cpeA 't-

B c b  H 3 x o a tc H H b ie  3 a i ;0 H M  n p i i H a A J i e a t a T b  TOMy CJiy-  
■iaio, k o i ’a h  H a n p a j K e n i e  a J ic K T p i iH e c T B a  n o c T o a i i H O .  1I t o  
K a c a e T c a  3 a n o H O B b  p a c n p o c T p a n e H i a  a j i e K T p n a e c T B a  B b  
l iO Jiy i ipO B O A H H K axb  , K o r ^ a  H a i i p a a t C H i e  n e p e M t H H O  , t o  
o ó b  H H X b  T o r e H b  n p e A C T a B i i j i b  3 a n n c K y  I l a p n a s c K O H  A i ; a -  
ACMin H a y K b  ii  mbi i iax O A H M b  B b  „ C o m p t e s  r e n d u s ”  1 8 6 0  r .  
'20  ( P e B p a a a ,  o 6 u ? y i o  3>opMyjiy

rpfi T  03HaaaeTb BpeMa pacnpocTpaneHia, k h p o b o a h m o c t ł ,  
l  A-Jiimy HiuuHApuaecKaro, iipoBOAHHKa w  iuiomaAŁ ctae- 
Hia , C TaKb Ha3BiBaeMM0 noe (punie um® supjida. C ecTt 
k o . t h t c c t b o  gjicKTpiiaccTBa, cocTaBJiaiomee 3apiiAb npo- 
BOAHHKa iiMtiomaro ,AaHHy=eAHHHq’fe , ii30JinpoBanHaro u 
eoeAHHeHHaro OAHiiMb KOHpeMb Cb h c t o h h i i k o m b  sjieK- 
TpiiaecTBa, KOToparo HaiipaatCHie paBiio c a h h i i u S .  9 t o t b  
KOeinqicHTb AOJi^cHb 6 m t ł  onpeAtaeHb H3b onMTOBb 
AJia BoaKoro cayiaa. Bpejnn pacupocmpaucnin  ecTB TOTb 
npOMcacyTOKb BpeMemi, KOTopaiii npoxoAHTb OTb m o m c h -  
Ta cooGipcuia iipoBOAHHKa cb h c t o h h i i k o m b  ajieKTpiiHC- 
CTBa a °  Toro MOMeHTa, k o b a h  Hanpaatenie aaeKTpnaecTBa 
Bb npOBOAHHKfc CAfaaeTca nocToaHiiBiMb.

BbimcnpiiBeAeHHaa 4>opMyjia o o H iiiu aeT b  b c Ł  3aK0HBi, 
HaflAeHHBie 1 ’o reH O M b, a  h m c h h o  :
1) Bpe.un pacnporinpaHeuifi B.ieK’J’pii'iccTna ne saBHCHTB 

OTb iiaiipiiiKcnia aji. liCTonanKa.
2) Bpejnn pacupocmpaucnin  aa. H3MfeHaeTca Bb ofipaT- 

HOMb OTHOUICHill Cb lipUBOAKMÓCTUO.— HpH OAHHXb H 
iBxb a;e pa3i»rBpaxb npoBOAHHKa.

3 ) E c j i H  npOBOAHMOCTB 11 UOUepc 'IHMIl p a 3p t 3b  HC H3 M lH ia -  
HiTca , t o  epcMn pacupocmpaucnin aa. nponopnioHaaB- 
h o  KBaApaxy AaiiHbi iipoBOAHHKa.

4) Bpejnn pacnpocmpaneuin  aa. oópaTiio nponopnioHaaB- 
iio ruomaAH nonepeanaro pa3pi)3a iipoBOAHHKa.

5) H a K O H t 'H b ,  e c a a  d p o b o a h m o c t b ,  A a i m a  h  u a o m a A B  no- 
nepeTHaro paspli3a h c h 3 m 1 > h h b i  , h o  b h a ’b  iiocaJiAHaro 
H S M l iH a e T c a  T a i a i M b  o 6 p a 3 0 M b  , h t o  c b  h h m b  b m B c t B  
H S M b i i a e T c a  h sapnds dunajnmezuiu ( c h a r g e  dyi i a i n i -  
i u e ) ;  t o  BpcMH p a c i i p o c T p a H c H i a  n p o i i o p u i o n a a L i i o  9 T0 -  
My 3apaAy.

•da mb t u  Mb , >iTO ForcHb Ha3biBat'Tb duua.nwiecKtiMb

3apndoMT> 'IHCXO paSpHHCCHifi, np01I3BCACHHBlXb 3apflHtCH- 
HBIMb npOBOAHHKOMb BO BTOpOMb H3b OHHCailHBIXb BBlIHe
S j i e K T p o c K o n o B b .  ^ j i h  onpeA fiJ iB H iH  AHHaMHlIe c K a r o  3a p a -  
A a  b b  AaH f iO M b npoB O A H H K l; ,  T o r c i i b  n o c r y n a e T b  T a K b :  
u poB O A H H K b , H a n p H M B p b  S y M aiK H y io  h h t b  , K J ia A e T b  n a  
H 30X H p0B aH H blH  HOABTaBKH II COCAHHUeTb OAHHMb KOH- 
m ‘M b A  C b  n c p B b IM b  SjlCKTpOCKOHOMb, K a K b  HCTOTHIIKOMb 
BJieKTpHTeCTBa, a  APyTHMB K O H peM b B  CO B T O pblM b 9jick- 
x p o c K o n o M b  ; i i o r A a  3a>it»THTb n e p B B i i i  p a 3 p f lA 'B H a  b t o -  
p O M b  9 j lC K T p 0 C K 0 H i  , T01’Aa  O T H H M aeT b  K O H tT lb  A  O T b
n e p B a r o  h  C H i i T a e r b  hhcjio p a a p a a t e H i H  H a  B T o p o M b  
SjieKTpocKOnB. 9 to  thcxo OHb Ha3i.iBaOTb duuaMunec* 
KUM5 3apndoM?j iipoBOAHHKa.

BtiiueynoMnnyTBic aaiiOHM othochtch Kb TOMy cxy- 
>iaio, KorAa OKpyataiomifi B03Ayxb hc npHiHHHCTb 3Ha4ii- 
TCJ1BHOH HOTepiI SJieKTpHTUCTBa.

Bb , , C o i i i t e s  rendus” 1860, 2 2 0 ktb6ph, n a x o A H T C H  
oiipeAUaeuie Koe«i>nqieiiTa 3apnAa C b b  Tejierpa-BHTecKUXb 
npoBoaOKaxb; npiiieaib HOJiyneuBi catAyiomie pesy.iraTLi:

dia.Hempts u pooo.ioKU. KoerJi(pin{ieu7n sap uda.
l mm- .............................................. 100
2  113
3  125
4  133
5    . 141.

°AKyAa BHAHO , 1TO KOC*imicHTb 3apiIAa pOCTCTb 
MeAaeHiite iieaicxH A'aM6Tpb. 1’oreiib oObncHHCTb aro 
HBxenic TaKHMb oópaaoMb, hto noBcpxnocTB aaeKTpiiiec- 
Karo CJlOIl pOCTCTb B M B C tB  CB A'aMexpOMb IipOBOJIOKll , 
HO ero h . i o t h o c t b  ysioHinaewa Cb yBC.iii'iCHieMb AiaMO-
xpa. IiM'iiieaeintMH epejieua pacupocmpauenin aaei;. 
n p o n o p u i o i i a . i B H B i  C J i l iA y io m iiM b  T H c j i a n ib :

AiawcTpb npoBoaoKii 1, 2, 3, 4, 5.
BpeMa pacnpocTpaHCHi/i 100, 28,2 13,9 0,3 5,6

OtCIOAH BHAHO, HTO, yBC.IHHIIBaH A'aMCTP’Ł npOBOA* 
HHKa 3iiaHHTCJiBH0 YBejiHHiiBaeTCH CKopocTB nepeAaHii 9jick- 
TpioicCTBa. Haitoiicub npii sn ixb  oumtuxb roreub Ha- 
Hiexb, hto ry'r'iaucp'ia, xoth jiyniuin H30JuiTOpb npoTiiBb 
KayayKa, ho bcc thkh h u  cctb coBepmeHiiBifl ii3oa;iTopb.

2. O saaboammecicou nojinpu3an,iu MemaMuuecKiuvR 
n.iunio, saphimhixb es 3cjuio.

ECXII 3apBlTB Bb 3CMXIO Ab!; I1HHKOBB1H njlHTBl Ha 
HllKOTOpOMb OAIia OTb APyi’OH pa3CTOHHilI , II COCAHHI1TB 
Hxb iiaAb 3CM.reio Mtcraaaii'iecKOio npoBOJiOKOH; to  bb 
IIOCJltAHen 0Ka3BlBaCTCfl TOKb , KOTOPMH AaeTb na 1'ajlB- 
BanoMcipt onpi'A'ii.icHi!oe OTKJiOKeuic ii KOTopBifl cyme- 
CTBycrb ohchb Aoai’0. 4p- KapxB(Pogg. Allll. Bd. CX1, 

346) HOKaaaab, hto s to tb  tokb uponexoAHTb OTb iiojib- 
pil3apin HHHKOBBlXb H.111 Tb J A"1111 CL‘1’0 OHb ECTaBIlJlb Bb 
V/ibiib OAHiib B.teMeiiTb f1,aHic.i/'i u ocTaBHJib ero A^ficrByio 
xpiiMb Bb npoAOJiHienie 5 Mimyrb. E c . i h ó ł j  nepBOHaHa.iB- 
hmh TOKb upoacxoAHab He OTb iio.iJipii3an,iii u u u kobbixb 
IIXHTb, TO, IiOCJlB HCKJHOHCHIH OXCMell’ja 113b HBUH, CTpB.l- 
Ka I aaBBaHOMcrpa AO.iaaia 6m b c h k i h  pasb BosBpaipaTLca 
Bb n ep bo na Ha jib hoc iio.iOJKciiic; Hanpoi’iiBb, ec.mi ecxb 110- 
ajjpii3ania, to  OTKjiOHcnie crpt.iKH FajibBanoMeTpa , 110- 
cat, HcKaioHeiiia ajieMcn’ra, ao«ijkho 6biib SoJibme bb tomb 
CJiynai;, Koi’Aa HcpBOHaHa.ibnwu t o k b  cb t o k o m b  saeiieH- 
'ra HMtlOTb IipOTHBOHOJlOJKHOC IlailJiaB.lclUc, II na OÓOpOTb. 
OntiTM BHOJiiib IIOATBCPAH.III nepBoe upeAUOJiowcHie,—
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hto AORa3biBaeTi> cymecTBOBame nojiapusaiiia riHHKOBtixb 
njiHTi>.

IIo sTOMy raaBBannaccKaH nojmpH3aqiH MCTaJUinie-
CKHXb njiHTi., sapbiTbixb Bb 3CMaio na Tejierpaa-H'iecKHX'b 
CTaHqinxij, iiMteTb 3Ha4HTejibHoe BjiijiHie na ocJiaCjieHie 
dibucmeywiuazo m o n a , b l  ocoCciihoctii upii r.HJibHbixb 
MCXOHHHKaXb TOKa.

3. P oggen dorf's  A n i i a l e n  d. Pbysik und Chemie, B. 
CXI, s .  180— K e j ib H C K if i  m e x a i i H K b  ó e c e e a b ,  n p w  c p a B i i c -  
HIH AByX-b O A H H aK IlX b K a M e p T O H O B b ,  I ia lU C J lb  p a 3 H H q y  MC- 
JKAy BblCOTaMH H X b  TOHOBb; HO IlOCJlt  BHHMaTCJIbHarO p a 3 -  
n M O T p t H i a  f iB j ieH iH  o i t a 3 a j i o c b ,  h t o  9 T a  p a 3 i m q a  3 a n i i c i i T b  
O T b  H e o A H H a K O B a r o  B n e i a T j i B H i a  B b  o C t n x b  y u i a x b :  n p a -  
B o e  y x o  r .  < t>eecej iH  c . i L i m i i T b  t o h t l .  B b i c m i f i ,  i i e i i c e j i i i  x k -  
B o e .  H o  9 T o m y  n o B o ^ y  *I> ecce j ib  C A k J ia j ib  M n o r o  onM T O B 'b  
h  H a iu e j i 'b ,  h t o  M e a t A y  e r o  sn aK O M U M H , bh> h i i c j iŁ  K O T o p w x b  
6  i.i a  o  h  M y 3 b iK a j ib i ib i c  ap T H C T M , ne n a i u j i o e b  h h  o a h o t o ,  
K O T o p u f l  C l i  oC T.hm h y m a M i i  c j i b i t u a j i b  o , i . i i i n .  a  t o t h j  » e  
t o h ł  K arn ep T O iia ,  h  h t o  y  B c f i x b  n p a B O e  y x o  c j i l i u i b t h .  
t o h h j  B b i c m i f i ,  n e a t e a n  j i t B o e .

II31. iip0H3BeACHHbixi. MHOto noAoCiiaro po^a onu- 
TOBi. oi;a3aaoeb, hto Bb Hiieat 92 nenbiTaHiibixb oeoCi. 
y 26 npaBOe yxo AaBaJ|o BiieHaT.Hmie Bhieuiaro Tona, 20 
cjibiuiajiir OAHoaKie to h lj , a oeTajiHbie 46 omyiqaaq bhc- 
miii t o h ł  B i atBOMi. y x t. KaeaTCJibiio x t x b , KOTopne 
oiqymaxH1 u^iiijaKiii tohh. , w o a; ho cA^aaTb aambiaHie, 
HTO BtpOflTHO H OIIH IipHIia^-ieyKaT L KI. nepBOMy II.1H no- 
CXfcAHUMy P;13I»»Ay. HO HTO T0.1BK0 OHH He CbJJIH l!'b CO- 
CTOBHiH OTjiHHHTb oieiib  majiyio paSHiiqy in, Bi.icOTb xo- 
iia. Kairb-6bj to  iih-Ci.ijio, OAHaitOHtb Bb MoeMb oiihirfe ona- 
3aJiocb, hto CoJibiiiHHCTO omyiqaexb Bbicuiifi xoiib m, at,- 
Bo.irb yxt; ki, oto my oi'Atay npunaA.ieky n ii: Heyacejiii 
eCTL KaKaa jihCo cymecTBCHiiaH paamiqa iueiKAy opranaMU 
cjiyxa KejibHCEiixb a; im a  cii u iianiLir.in?

n u  H i a h U M D  l y r t j  x u ł ł  a u u t i i i u ^ c n i i l  U U A d d D li lĆ l lU i  l l )  1 T U

cpaB iieH ie KaMepTOHOBb He a o ju k h o  6 b itb  ocHOBaHO Ha oiyfeH- 
k *  y x a , KaKx b to  iio  óojn>mefi H a e ra  h A k a a io rb  M exa- 
h h k h , AOCTaBjiaiomie KaMepTOHW H>opTenbHHHbiM'b M acTe- 
paM x; Bb 9tomi> c j iy n a t  r j ia 3 b  ropa3AO Jiy n m e MOJKCTb 
o q tH iiT b  OAHHaKOBOcrb 3ByKa, eejiH npoH3BOAHTb epaBHeHie 
KaMepTOHOBi. n o  MeTOĄy, ynoxpefijieHHOMy JL qceam y aJIH 
H a ra a A iia ro  n o K asan iii O T iiouieH ia ABy x b  3nyKOBb.

4. Ju liu s  T hom sen  (Pogg. A nn. B .  CXI p. 192) npe- 
AJiaraeTb KOMCmiaqiib AByxi> BeiqecTBb, Aai01Iiy 10 oneHb 
nocTOHHHbifl rajibBaHHHeeKiii gjienieHTi,. O ni. c o c to h t i j  
H3b Mfbdu U yzji j i ;  MkAb IIOCTOBJUICTCH BI. CJiaÓO pa3Be- 
Aennyio etpH yio  KHCJiOTy (b i, n p o n o p q in  1 h. khc. Ha 4 
h . b o ą li) , a  y ro jib  Bb pacTBopb xpoMOBOKHCJiaro KaJiH. 
• -i c  i, Tj»o b o :s ó y /i, 11 t  e a b h a u cu jia  T anoro 9.1 cMeiri'a, no  onpe- 
Ab-ichuo Ih o m s e n ’a, paBiia % 0 bjicm. 4 aHiejia; ho h o c to -  
h h c tb o  e ro  3naHnTe.iibHO n HbTb OTAlutema TaaoB b, k o - 
Topoe iieii3ó'Ła;no Bb 9Jiei»ieHTaxb /],an ieaa, Aa * e  lip a  x o - 
pom o naaM ajibrajiHpoBaHiibixb qHHKaxb, eejiH to jib k o  9Ae- 
MeiiTb AOJiro A ^nerByeTb

A  y c T p o u j i b  9 j i e M e H T b ,  n o  MCTOAy T h o m s e n ’a — n  O H b  
0 K a3 a j i c a  B n o j u i ł .  y A O B . i e T B o p i i i o i q H M b  q t j i u .  B b  yeT p o- 
ŁHHOM b SI HO 10 9 JlCMeHTli IMT,/!,!, 101X 0 /1, I K ia e b  B b  p a 3 Be^CII-  
h o u  c b p  h o  ii KiieJiOTb ( l  h .  k .  n a  4  B O A w ),  a  yrojib , n o -  
Ą O C h m h  TOM y, K a K o i ł  y r i o T p e C a a e T C H  B b  9 j i e M e H T a x b  B y H -  
3 e n a ,  B b  p a c T B o p b  e o c T o n i q e j i b  H3 b 3  h . xpoM O B O K H C Jia-  
r o  K ajiH ,  4  h. e b p H o f t  k h c j i o t m  h  1 8  h .  b o a l i .  9 j i c k t | ) 0 -  
B036yAHTcabHa?i c n . i a J y c T p o o H H a r o  9 . i e Me n T a  C u j i a  h o h t h  
x a K a n  a t e ,  K a s a a  H a i i A e i i a  T h o m s e n ’ o M b .  P a a B i i o e  o a h h -  

b O / K b  a o c to i ih c tb o  9 J ieM ei iT a  T h o m s e n ’a  e o c r o u T b  B b  3 i i a -
HHTejIbHOMb IlOCTOBHCTBt 11 Bb OTCyTCTBill OTAtJieillH 
i a30Rb: 9JieMeHTb AkncTBonaJib y Memi Bb npoAOJimeHie 
8 cyxoKb, Ce3b a na h  h t c . i  i.na io  oejiaóueui j i  h  Ce3 b  Ma.il. ii m a­
ro  o T ^b aeu ia  ru30Bb.

K .  H.
IV.

IJpueuJiJiecupoGauHbic zachi Eiojma djisi cmopostieu u nad 3 u parne je u  na (faupn/iaoa
laeodaxv71

(es ZCpJlieJKCIMU).

H a  M i i o r s i x b  < i > a ó P H K a x b  11 a a n o A a x b  y H p e a ? A e i i b  u o -  
p n A B , ' J '  > ' n o ó b i  i i a B t C T i i b i i i  J i u q a  b i ,  e p o n n o e  B p e w i i  n a -  

x O A O . i H C b  B b  y i ; a 3 a H H b i x b  M t c T a x b  A Jlłl  H 3 B t c T H 0 H  q b J i u .

Haiip. cTopoatb  Ao-uiteiib o ó o h th  Biiy rpn  cxpoeHie, oexa- 
HOBHTbCH Iia HtCKoabRO MHHyTb Bb TOMb , HJIII ^pyTOMb 
oxAtxeiiin , ocMOTpliTL u Aaxb o rncT b  Bb iicuojiHeHiu. HaA- 
3 HpaTejib AOJUKeiib liocbTHib paConiixb HenpcMtHHo Bb H3 - 
BtCXHblfl Hacb II BO CTOJlbKO-TO MHHyTb. HciicnpaBiioeTb, 
h j i h  u p o n y c i ib  cpoHHaro HcnoJiHeHia MoryTb CbiTb n p n -  
HHHOIO 6 e3 1 1 0pHĄKOBb,HCTepnHMblXb npH xopom esib  yCTpofi- 
CTBt 3 aBeAciiiii.

ECTh-.TH K a K a a  B 0 3 M0 )KH0 CTb n O B b p a T b  HCnOJlHHTCJlb-  
HOCTb H a 3H a H e H H b i x b  A a  a  x o r o  J i ł i q b ?  C r o p o n i b  r o B o p H T b ,  
hto C b i .rb  n a  M b c r b  , a  110 n o c J ib A C X B ia M b  O K as i . iB ae T C Ji ,  
hto u e  6 i , u i b .  y B e p r j i H B b i a  o n p a i i A a H i n  cb  0 / i , i io i i  c T o p o -
Hbl , q  yótatACH.H Bb npoTHBHOMb Cb A P y r O H  CTaBflTb 
Bb HeupiHTHOe noaOHumie jiiOAefi, HaC.iioAaRmiMXb aa 110- 
piiAKOMb 11 IIpaB11 OLIIbillb  xoAOMb A taa .  H i ik to  Ii/opus 
M3 'b UlBOHHHHI eiia Bb BopTCMOCprCKOMb KOpO.lCBCTBb I1PH- 
AyMaab nacoBoii lipnóojib , lioMOiqiio K oropa ro  moa.no 110-

B t .p a T b  A t n e T B i n  . i n i y b ,  u  o  11 > n ,  i i o p y i a c T c a  c p o n i i o e  110- 
C t m e H l O  H OCMOTpb y K a 3 3 HHŁIXb HMb M f.C T b.  1 ’. E l O p -  
n y  B b i ^ a i i a  H pB B H J iJ ier iH  n a  n p u C o p b  , K O T o p u i i  o m .  Ha3* 
B a a b  cmopooieeebiMu uaccuiu.

H o a y a i i B b  i ieA aB H O  9 K3 e M n j m p b  T a i u i x b  H a c o B b  n p e 3 b  
n o e p c A C T B O  / ^ O E T o p a  P cutJia, u 3B b e T H a r o  4> a ó p i i K a i i T a  c e x b -  
CK0 - x 0 3 H H C T B e H H b ix b  o p y A i f l  B b  J l e f i n q H r b  , CHHTato  n e -  
6 e 3 u o . i e 3 HBiM b e o o o i q i i x b  o i m c a i i i e  9 T o r o  J i i o ó o n b i T H a r o  
n p H o o p a .  Y e p m . 1 . u p e A C T a B . i a e T b  M C T a a . i i iH e c K y io  k o -  
pOOKy B II y T p iI  KOTOpOH 3 aKJlI0 HaeTCH HaeOBOH M ex a H II 3M b .  
B b  O T B e p c r i e ,  b h ^ h o c  c b  ó o R y ,  B e T a B J i a e x c a  r>aioHb ( « ) ,  
K O X O p u M b  h  O T K p u B a e x e n  K p u m i i a .  K j i i o h l  9 T 0 T b  n a -  

x o A h t c b  y  r J i a B i i a r o  R O i r r p o J i e p a  3 a B e A e 11. 11. X x p O M b  o i i b  
o t  n u  p a o T b  HM b K p b i u i K y ,  h t o C m  3 a B e c x i i  H a e b i , a  b c h c -
pO M b , HTOObI nO B lłpH Tł,  HCIipaBHOCTb CTOpÓlKa, 11 j| H Ai>y~
r a r o  . m q a .  E o k o b o i o  s a A B i m K O i o  ( d ) O T B c p e x i e  ą j i h  K j u o n a  
h o c t o b h h o ,  B b  x e H c i i i e  p , n a ,  s a K p i a r o .  c r o p o a i a  o n o
UCIiyJKHO.

B b  O T n e p c T  e  C B e p x y  i ; p i , ] m u  B C T a B . i a e r c a  A p y i ’o i i  
K.iiOH L (&), u o c T o i u i i i o  u a x o A > i  u p  l i c a  u p i i  H a c a x b .  C x o p O J K b ,
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BAH Ha^SUpaTCAB, Ha KOTOpOMB AC/KI1TB OGflSaHHOCTb StITB
b b  cp o iH o e  BpeMH Ha yKasaHHOMB Mfccrfe, hoaxoahtb  k b  na-
CaMB , BHC8IBHMB T8MB BB OCOGOMB ĄepCBflHHOMB 4>yT-
Aflpi, 6epeTB TaKofi kaioib, noBopaiHBaeTB ero bb  OTBep-
CT1H, BBlHHMaeTB, H, UOAOJKHBB Iia MtCTO, yXO^HTB, BAB
AoatHAaeTca ctoabko BpeiweHH , ckoabko npeAnHcaHO , h 
o n a iB  np0H3B0ĄHTB noAo6Hyio ace onepaqiio.

TaKHMB O0pa3OMB 06a3aHH0CTB BCnOAHSHa , a  ĄtU-  
CTBHTeABHO a h  b b  Ha3HaieHHoe BpeMH, npnGopB CaMB n o -  
KaateTB.

I lp n  y x o A t CTopoatB aaKptJBaeTB OTBepCTie ąah  kaio- 
aa , noB opaiH B aa m^ąhbim KpyatoKB, 03H aieH iibm  GyKBOio (c).

*Iepm. 2  npeAcxaBAJieTB OTKpBiTBie aacbi. 
a . . a aacoBoS BH<j»*>ep6AHTB
b . . b  MeraAAHHecitoe k o a b b o , h o t t h  b b  n a x eq B  b li -  
UJHHOIOj OKpyatae i B BH<J>4«Cp5AHTB. 9 t o  KOABBO CHĄHTB iia
oca bb  BeHTpi nH<i>4>ep6AHTa. KorAa aacbi 3aBeAeni>i, to
KOABBO HMfceTB CB HHMB paBHOMtpHbUI XO^B. ’JaCBI 3a- 
BOAHl’Ca 0 6 blKH0 BeHHBlMB 06pa30M b. KaIOHB BCTaBAfleTCH 
BB OTBepCTie (<?).
d . . d  u o n ep eiH a n  MKAHaa axacTHHRa, c b  HMeHeMB 1130-  
fiptTaTCAfl, CAyJKHTB AAH T oro, HT05bI KOABBO HC OOCKO- 
mhao c b  eBOero M'Bera. O cxp ee n o  eepeAHHi nAacTHHKH 
b x o a h tb  b b  u iA aniiy  KOAbqa, KOTOpoe u ABnateTea c b o ó o -  
Aho, KaKB Gbi Ha o ch .

M tAH aa MAacTHHaa AeP * HTCfl oahhm b kohbom b Ha 
m ap H ep t (g ) ,  Apyrofi ate cb oooah m h  yunp aeT ca bb n p y -  
AtHHy (h ), u AerKO iiOAMMaeTca. A  noAbiMaeTCH oira bb  
t o  BpeMfl , KorAa HaAoGHO c h h tb  k oab b o  , h h aojk u tb  Ha 
ero  OKpytKHOCTb n oA oen y  SyMarn , h  onaTb nocxaBnTb  
KOAbBO na m Bcto.
f .  . f  exaAbHaa npyatw ua MeatAy koai.bom b h BiiyTpeH- 
HeK) CTUHKOIO KOpoÓKH. IIpH KOHBt ea  , BblAaKHBiHCH 
H1TH4-THKB (*') BXOAHTB BB OTBepCTie, 03HaieiIH0e Ha OT- 
ItHHyTOH KpblHIKil IlOAB SyKBOH) (b‘) H COOTBtTCTBylOUiee 
OTBepcT io (6) , KOi'Aa aaebi aaKpbiTbi (H epT. 1 ) . CTaAb- 
u aa  HpyatHna pa3pt3aH a b aoa i, 11a 6 to i ik h x b  iio a o c o k b . 
KaatAaa H3B iih x b  HMfcexB Ha kohb® o e x p e e , o 6 p am eii-  
lio e  k b  oKpyatHocxn KOAbna. K a i o ib ,  kotop b im b  a o a -  
AteiiB A’fcHCTHOBaTb cxopOJKB, b a h  HaA3 H pareA b, npuatH - 
w aexB , cMOxpa n o  ycTpoucTBy GopoARH, oAHy, a h * , Tpn, 
UAH BCt BMfiCTt nOAOCKH DpyHIHHM KB ItOALBy , a  0C- 
T pea h x b  ocTaBAHiOTB Ha 6yMarfi c to a b k o  npOKOAOTMXB 
TOieKB , ck oab k o  aaA 'tfo iio a o c o k b  npyaiHUbi.

H a KajKAOMb kaiohIj ecTb HOMepB t o h  CTaHqiu, iia b  
TOH KOMHaTbl , l'frt BHCHTB TaCBI. KaHJTH UO Up0H3BoAy 
MOAtHO MtHHTb KażK AblH ACHB, HIO II A&ft&eTCX TAaBHMMB 
HaA3HpaTeACMB, eCAH OHB HaXOAHTB 3X0 HyiKHŁIMB.

Veprn 4 .  IJpeACTaBAaeTB ajih  o6pa3Ba HtcKOALKo KAioaeu: 
k a io ib  JV. 1, npHAaBAHBaeTB OAHy BepxHioio n p yata iiy , 
k a io tb  N . 6 , npHAaBAHBaeTB bc® m ecT b npyatHUB, 
k a io ib  N . 7 , npHAaBAHBaeTB BepxHioio n  hhachiok) n p y -  

atuHbi.
IIoaoachm b, h to  CTOpoaty HaAo6no S li tb  bb  yitasaH - 

IIOMB M tcTt BB 2  I  10 MMHyTB. OlIB aKKypaTHO BB 9T0 
npewa yace xaMB, BCTaBaaeTB k a ioh b , nOBOpaniBaeTB pa 3B, 
BOTOMB BBIHHMaeTB, II A^^O er0  CA^AaHOt Ha OKpyatUOH

GyMaatK* KOAbqa c c t b  y a te  neofixOAUM aa a ^ h  KOHTpoxepa
3aM tTKa. E c a h  CTOpoatB onosA aA B ; t o  3 aM tTKa yK aateT B  
ck o a b k h m h  MHHyTaMH o h b  BBHACH n03A te H a sH a ieH iia ro  
e u y  BpeMenH 6biTb b b  a sh h o m b  M tc T t. E c a h  o h b  BOBce 
n p o n y c x u A b  c p o iH o e  BpeMa , t o  iie  GyAeTB HHKaKoro 
3 n a i;a .

V e p m .  3 .  E c a h  c h h t l  noA BnatH oe k o a b b o ,  h o a h h b b  
npeABapH TeAM io n o n e p e iH y io  naacTH HK y K B e p x y ; t o  b b  
8 T0 MB nOAOateHin B iiA H te n p y a t im a , n r p a io iB a a  OAHy H3B 
rABBHBIXB POACH B b MexaHHieCKOH H O B ipK i aKKypaTHOfi, 
HAH IieaKKypaTHOH HCnOAHH'reAbHOCTH.

* Ie p m  5 .  IiOHTpoAbHaa oyM aatKa. OHa HaKAaAM- 
B a e x c a  Ha OKpyacnocTb KOAbqa , np oK aA H B aeT ca  ne6oA b- 
uiHMb o c x p e eM b  iiTaitH M B oópa30M b A epatH T ca Ha OKpyat- 
h o c t h .  ByMaiKKa pa3A iJieH a u o n e p e r B  iia  12 l a c x e f i ,  h a h  
a a co B B , c b  noA pasA ’BACHieMB KaatAOH iia  6  a a cT efi n o  10  
MHHyTB. B uah m bih  B H ^ p ti 0 3 iia a a i0 T b  a a c b i. KpOM t t o -  
ro 6yM aatita pa3A tA C iia b b  AAHHy 6 io  napaAAeAbiisiM H  a h -  
HiHMH. TaitHMB o6pa30M b iipoMeatyTOKB a a h  Kaa«Aaro a a -  
c a  up eA C T aB .iaexb  3 6  k a I s to k b

S a a tT K ii o t b  npyjKHHB o ó o sH a a a io T ea  ToaKaMH, h a h  
Ha A H iiiaxB  i i e p e e t a e m a ,  h a h  b b  KAfcxKaxB H a n p . o jk c a h  
yCAOBAem ioe BpeMa 12 a . 2 0  m.; xorA a  aaMtXKa n a  BTopofl 
nonepeaHofi aepr-fc i io c a I i  BO'tpi-i 12. E jk c a h  i iy w u o  G bitb  
n a  aiIsctb  b b  1 0  a. 15  m ; t o  3aMliTKa n p uxoA H T ca n o  c e -  
peAHHU B T oparo n o n e p e a n a io  p«A a k a « t o k b .

U b  K o n x o p t  rA aB iiaro  HaA3iipaTeAn 3aB0Aa H M t- 
CTca KHHra a - iH 3aiiHCbiBaniH H enpaB H ocT ii h a h  n e H c-  
npaBHOPTH c p o a n b ix  b u o p y a e n if i .  nop«A O K B  b c a c t c h  C A t-  
AyioiBH .

rAaiiHLiH naA 3iipa reAb s h b o a h t b  bcIj a a cb i CTOpo- 
AteBbie bb  h a h o  BpeMH, san H p aeT B  iixa , h  np iiK asbiB aeT B  
u o B te ii/ 'b  b b  H 3B icT H tixB  M tcx a x B . Efpii a a c a x b  BHCHTB 
K .iioaB AJio c x o p o a ta . CitOAbtto m ż c tb  ą j m  o C x o A a , h a h
HUA3 0 p a , CTOAbKO H HaCOBB.

K orA a KOHaaioxca aaH aT ia  , ^acw  npHHOCHTCH b b  
ItOUTOpy. r AaBIIblU KOHTpOAepB o T nnpaeT B  HXB , CHH- 
MaeTB KOHTpoAbriyio GyMaacity n  uOB®paeTB n o  p o c n n c a -  
H iio, y  n c r o  xpaH au ieM yen , iicupaB iioeT b  cAyatHTCAa. O ita- 
3 ,iB u iaaca  H eH cnpaBH O cib B u o e in c a  b b  0006310 li iiu ry  h  
3 an n cb iB aeT ca  noAoatcHHLiS m T p a 4>B. ó o A b inaro  n o -  
paA ita  eiKCAHCBHbia KOHTpoAbiibia óyMaatKH, B binyT w a H3 B 
aacO Bb, BKA ennaioTca b b  K im ry , rA $  o 5 0 3 H a a a e x c a  hm h  
CTOpoiKa, 11 a ii naA3HpaTeAH 3a paSoTaMH. B o t b  o 5 p a 3 eBT> 
TaKOii a a m ie  1; 11 h B iieceH ia KOHTpoAbubiXB GyMaaceKB.

M tc . J  Mhcjio. j C m o p o jn e e o u  KOHmpojib. J lIp iiM tH .jll lT p a c p b

MKCTO, TA* HaKAeHBaCTCH 
KoiixpOAbHaa GyMaatKa.

HMH CTOpOHta, HAH HaA3Hpa- 
TCAH.

KOHTpoAbHaa GyMaatKa.

HMH CTOpOHia, UAH HaA3iipa-
r e . t n .

u t . A-

o n o s ^ a j i i
CTOJlbKH-

M H -T O JIH *

uyxaaiE*

BOBce 
H e  6 b l JIŁ  
Bb TaKOe 
TO B p eM H .

B .  J l a n m u m .
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