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O  B B e ^ e H H H  n O H i I T H i l  ” B e K T O p ”  B  

c p e ^ H e n  n i K O J i e

A . ‘I’ . CeMeHOBiw

ObcTonTejibHELH KpMTMKa onpeaejienn ii noHHTMM ” BeKTop” , Hcnojib3yeMbix b 
HeKOTopbix yne6Hbix n oco6 n n x  no reoM eTpnn .zijih cpe,zmeił mKOJibi, aaHa b 
CTaTbe A.J1. A neK caiw poB a [1], MeTo^nnecKaH TpyaHOCTb onpe^ejiem iH 3Toro 
nOHHTMH COCTOHT, nO-BM/lHMOMy B TOM, MTO B KypcaX <J)H3HKH H TeMeTpHH 
ncnojib3yioTC.fi pa3JinnHbie ero HHTepnpeTaimn. M o * h o  corjiacMTbc.H c npe- 
aJio>KeHneM cMMTaTb BeKTopoM jnobyK) BejiHMMuy, KOTopan ” onpeAeJiHeTcn yna- 
3aHneM HanpaBJieHMB m M oryna m no.zriMH.fieTC.fi npaBHJiy BeKTopHoro c jio - 
»ceHHn” [1; cTp.40] u 3aTeM cKa3aTb, mto b ” reoM eTpnn BeKTop - nacTHbm 
cjiynan  TaKMX BeKTopoB, b to  BeKTop, MoayjieM KOToporo HBJineTCH Rmma,” [1; 
CTp.45]. OziHaKO, B03M0*eH bojiee  obm nn rio jw oa  k BBe^emno 3Toro noHHTH.fi 
b cpe^Hen niKOJie, npn k otopom  ” BeKTop b reoM eTpnn” He paccMaTpHBaeTca 
KaK ” nacTHbin cjiynan  BeKTopa b c})M3MKe” . O TaKOM MMeHHO nonxo,ne h p a c - 
CKa3biBaeTcn b Harneił CTaTbe. O h npeacTaBJiHeTCH HaM npe^nonT HTejibHee, 
nocKOJibKy ynam necH npMxo,aHT k noHUMamno M3ynaeMbix mmm noHHTHH ” cko- 
pocT b” , ” cn jia ” , ” napajiJiejibHbin nepeH oc” h t.,h. KaK KOHKpeTHbix npuMepoB 
oa n oro  6o jiee  obm ero  noHHTMH ” BeKTop” . Ilnace c HeKOTopbiMH coKpameHHHMH 
npHBoanTcn TeKCT, KOTopbin npeanarajicH  HaMH ynamHMCH 7 KJiacca (cpaBHM c 
n3jio»teHHeM cooTBeTCTByiomero MaTepnajia b KHnre [2]). EcTecTBeHHo, TeKCT 
conpoBOMyiajicH ynpa*HeHHflMH, KOTopbie 3necb onymeHbi M3-3a He/tocTaTKa 
MecTa.
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1. nOHHTHE O ITAPAJIJlEJIbHOM nEPEHOCE

[1] B Hanajie nepBoro naparpa(t>a naeTcn onpejiejieHHe coHanpaBJieHHbix 
jiyMeił h nepenncjunoTCH cBoficTBa conanpaBJieHHbix Jiyneił.

[2] Otmcthm na njiocKocTH nse tomkh A  h Ai-  IlpoBe^aeM Jiyn AA\.  Oh 
3anaeT oripe^ejiennoe nanpa.BJieHHe. HycTb X  - npoH3BOJibHan Tonna 
njiocKocTH. riocTpoMM jiyn X A / 3a^anHoro HanpaBJieHHH h otjio>kmm Ha 
HeM 0Tpe30K X X \  juiHHbi A A \ . Tonne X  conocTaBHM TOHKy X \ . Tor.ua 
KanmoH TOHKe X  Ha njiocKocTH 6y.neT cooTBeTCTBOBaTb oana onpe.zi.e- 
jienHan TOHKa X \ ,  m Kanman T ow a  Yi 6yaeT o6pa30M HeKOTopoii tomkh 
Y  (T.e. na*^aji TOMKa Y\ 6y.neT conocTaBJiena HeKOTopoii TOHKe Y ).  

riojiyHMM oTo6pa»ceHMe njiocKocTH, KOTopoe Ha3biBaioT napajuiejibHbiM 
nepeHocoM.

OriPEHEJl EHHE.

napajuiejibHbiM nepenocoM HaabiBaeTCH OTo6pa>KeHHe, npw k oto - 
poM Ka»c,zi.afl TOHKa X  njiocKocTH OTo6pa»caeTCfl Ha Tanyio TOHKy 
X \  , mto 1) Jiyn X X i  HMeeT 3anaiiHoe HanpaBJieHHe, 2) OTpe30K 
X X i  HMeeT aayniHHyio juinny.

HarjiH^noe npencTaBJieHHe o napajiJieJibHOM nepenoce mo* ho nojiynHTb 
c noMombio cziBHra KajibKM no jiMCTy 6yMarM b  3ajaHHOM HanpaBJieHHH na 
3anaiiHoe paccTOflune.

E cjih Ka>K.ziafl TOHKa oTo6pa>KaeTCfl na ce6fl (T.e. ” caB nr” npoBOHHTCfl Ha 
” Hyjienoe paccTOflune” ), to 6y,aeM rosopMTb o nyjieBOM napajiJieJibHOM n epe- 
n oce .

HTo6bi 3aaaTb napajuiejibiibiH nepeH oc, aocTaTOHHo 3anaTb Kanyio-jiMSo 
TOHKy A h ee o6pa3 / ł j .  ileMCTBHTejibno, Torna 6yneT aa/ta.no h HanpaBJieHHe 
napaJiJieJibnoro n epen oca  (jiynoM  A A \ )  h paccTOAHHe A A \.

IlapajiJieJibHbiH nepenoc, OToSpajnaiomHH TOHKy A  Ha TOHKy A i  , 6y- 
neM o6o3HaHaTb Tan: A A \.  Tanoił napaJiJiejibHbiH nepeHoc yno6iio H3o6pa- 
»caTb CTpejiKOH (HanpaBJieHHbiM OTpe3KOM) c iianaJioM A  h kohhom A \.  EyneM 
nojib30BaTbCH h npyrHMH o6o3iiaHeHHflMH napajuiejibHbix nepenocoB - CTpo- 
hhłimm GyKBaMH co CTpejiKOH: <1,6, C , . . . .  3anHCb Cl =  A A \  03HanaeT, mto 
npn napajiJieJibHOM nepenoce a Tonna A  OTo6pa»caeTCfl Ha TOHKy A \.
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2. CBOMCTBA nAPAJIJIEJIbHOrO TIEPEIIOCA
B 9tom  naparpat[)e noKa3biBaeTCH, mto napaJiJieJibHbiH nepeH oc nBJi.HeTc.n 

riepeMemenneM (nBMJKenHeM), h mto o6pa30M JiyMa npn napajiJieJibHOM n epe- 
Hoce BBJineTcn coHanpaBJieHHbin eMy Jiyn. Be3 H0Ka3aTejibCTBa yKa3biBaeT- 
ch npn3iiaK napajuiejibH oro n ep en oca : ecjiM npn nepeMenjeHMH KajK^biii JiyM 
OTo6pa>KaeTCfl Ha coHanpaBJieHHbin eMy Jiyn, to bto nepeM emenne ecTb na- 
pajiJiejibHbin nepeH oc. C noMombio napajuiejibHbix nepenocoB  ,H0Ka3biBaeTCJi 
cJienyiomaH TeopeMa:

T E O P E M A :
Zlsa BbmyKJibix y r jia  c cooTBeTCTBeiiHO coHanpaBJieHHbiMH CTopoHaMH paBHbi.

C bom ctbo, Bbipa.5KeHHoe 9tom TeopeMoii m o*h o  m o*h o  c(})opMyjinpoBaTb hh- 
aMe: BejiMMMHa BbinyKJioro yrjia , o6pa30BaHHoro JiynaMM nByx aaHHbix. na- 
npaBJieHnii, onna m Ta n<e. 3 rry BennMnuy Ha3biBaioT yrnoM  Mesyiy namibiMM 
HanpaBJieiinHMH.

3. O I1E P A IIM M  C I1 A P A J IJ IE J lb H B IM H  nEPEHOCAMM
1. IIpn  cjiOH<eHHM Mnceji KamnoM napę Mnceji conocTaBJiHeTcn no onpe- 

nejiem ioM y npaBMJiy eamicTBeHHoe mmcjio - nx cyMMa. H jiji napajuiejibHbix 
nepeHocoB Towe m o*h o  yKa3aTb npaBHJio, no KOTopoMy KajtyjOH napę na- 
pajijiejibiibix nepeHocoB 6y.neT conocTaBJifiTbCfi onpenejieiiHbiH n epen oc - nx 
cyMMa.

IlycTb Hanu a sa  napajuiejibHbix n ep en oca  ( l u b .  napajuiejibHbiH n epenoc 
a  oTo6pa3MT npon3BOJibHbiM Jiyn p  na coHanpaBJiemibiM eMy Jiyn p \ . ITapaji- 
neJibHbie n epen oc b  OTo6pa3HT Jiyn p\  na conanpaBJieHHbiM eMy eMy Jiyn P 2 ■ 

3HaHMT, nepeMemeraie, nojiyMeHHoe b pe3yjn>TaTe nocjienoBaTejibH oro Bbinoji- 
Hennn napajuiejibnbix nepenocoB  a  u  b  , OTo6pa3HT Jiyn p  na coHanpaBJieHHbiH 
eMy JiyM p -2 . Ho Tanoe nepeMemeHne jib jmeTCjf napajiJiejibiibiM nepenocoM  (no 
npn3HaKy napajuiejibH oro nepeHOca).

HTaK, b pe3yjibTaTae nocjienoB aTejibiioro BbinojnieHMH nnyx napajuiejibnbix 
nepenocoB  a  w b  nojiynaeTCJi CHOBa napajuiejibHbiH n epenoc. 9 t o t  napaji- 
jiejibHbin n epen oc naabiBaeTcn cyMMon nannbix napajuiejibHbix nepenocoB  a  

m b . TannM o6pa30M, onepam m  cjioK ennn napajuiejibHbix nepeHocoB HMeeT 
oneiib npocTofi cmbicji - nocJienoBaTejibnoe Bbinojinenne 9 th x  napajuiejibnbix 
nepeHocoB.
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O n P E / l E J I E H H E .

C y M M o ii  n .B y x  n a .p a jiJ ie jib H b ix  n e p e H o c o B  H a3biB aeT C H  n a p a ju ie j ib H b iH  

n e p e n o c ,  n o jiy n e H H b iH  b  p e 3 y j ib T a T e  n o c J ie .a o B a T e jib H o r o  B b in o ji -  

HeHHH 3 t h x  n a p a J iJ ie jib H b ix  n e p e n o c o B .

H a j i e e  p e m a io T C H  ju ie  3a,aaH M .

3AHAHA 1. I la i i / iH T e  c y M M y  n B y x  a a in n > ix  n a p a jn ie j ib H b ix  n e p e n o c o B  A B  h

X Y .
3AHAHA 2. H oK a>K M Te, m to  c y M M a  n a p a ju ie j ib H b ix  n e p e n o c o B  A B  h  X Y  
p a n n a  c y M M e  n a p a j i j i e j i b i i b i x  n e p e n o c o n  X Y  m AB.

2. PaccMOTpHM yMHO>KeHne napajuiejibH oro n ep en oca  Ha mhcjio.
I l p n  y M n o jłc e n n n  n a p a ju i e j i b H o r o  n e p H O c a  n a  m h c j io  k n a ^ o  y M e c T b  pa3JiH M H bie 

c j i y n a n :  m h c j io  k M O »ceT  S b iT b  no jio> K H T eJibn biM , O T p H u a T e jib iib iM  h j i h  H y jie M .

P [poH 3B e^ieH M eM  n a p a ju ie j i b H o r o  n p e n o c a  A B  n a  m h c jio  k ^  0  H a3biB aeT C H  

n a p a j iJ ie j ib i ib iH o  n e p e n o c  A M  H a p a c c T o n n n e  AB.k  ; 3 t o t  n a p a ju ie j ib H b iH O  

n e p e H o c  H M eeT  H a n p aB JieH H e n a n n o r o  n a p a ju i e j i b H o r o  n e p e H O c a  A B  , ecJiH  

k >  0  h  n p o T H B o n o jio > K H o e  H a n p a B J ieH H e, e c jiH  k <  0 .

n p o H 3 B e a e n H e M  n a p a ju ie j i b H o r o  n e p e n o c a  n a  m h c jio  n y j i b  H a3biB aeT C H  n y -  

j ie n o H  n a p a ju ie j ib H b iH  n e p e n o c .  F [p oH 3B e/ieH M eM  H y j ie B o r o  n a p a ju i e j i b H o r o  n e -  

p e H o c a  H a J i i o 6 o e  m h c jio  H a3bin aeT C Ji n y jie B O H  n a p a ju ie j ib H b iH  n e p e H o c .  I T p o -  

H 3Be^ieH H e n a p a ju i e j i b H o r o  n e p e n o c a  a =  A B  n a  m h c jio  k o6 o3 H a M a eT C H  M e p e 3  

ka h j ih  kAB  ( m h c j i o b o h  M iio jK H T ejib  n n u ieT C J i c j i e B a . )

4. nOHPITHE BEKTOPA B TEOMETPHM
1 .  H e K O T o p b i e  H 3 b b j i h m h h  n p n  B b iS p a H H o n  e n n i i n n e  H 3 M e p e H H H  3 a n a iO T C H  

CBO H M H  MHCJIOBbIM H 3H a.M eiIH flM H . T a K O B b l, I i a n p H M e p ,  p a C C T O H H H e , n J I O U ia a b , 

M a c c a ,  T e M n e p a T y p a .  3 t h  B e jiH M H iib i H a 3 b iB a io T C H  C K a jin p n b iM H . Ho e c T b  h  

T a K H e  B e jiH M H iib i, h j i h  3 a n a H H H  K O T o p b ix  n a n o  y n a s b i B a T b  e i n e  h  h x  n a n p a B J i e -  

H H e. H j ih  3 a n a M H H  c n o p o c T H ,  I i a n p H M e p ,  n a n o  y n a 3 a T b  n e  TO JibK O  e e  M H C J io B o e  

3 H a .M e H n e , h o  h  H a n p a B J ie H H e . C n o p o c T b  —  B e K T o p n a n  B e jiH M H iia . O H a  h b j i w -  

a e T C H  OHIIHM H3 I ip H M e p O B  nO H H TH H  ”  B e K T o p ” .

H p y r H M  n p H M ep O M , H3BeCTHbIM BaM  H3 K y p c a  (J)H3HKH, HBJIHeTCH CHJia. H j i h  

3a /iaH H H  c h j im  TOHce H a ^ o  y n a 3 a T b  n e  TOJibKO e e  M H C JioB oe 3 iiaM eH H e, h o  h  

H a n p a B J ieH H e. B n a ju m e H in e M  b i j  n o3 H aK O M H T ecb  h  c  h h ł im h  n p H M e p a M H  B eK - 

T o p o n .

H t o  n<e o G m e r o  M e*c,ay  n ceM H  n p H M ep a M H  B e K T o p o B , H a n p H M e p , M O K n y  

c K o p o c T b i o  h  c h j io h ?  B o - n e p B b ix ,  h  C K o p o c T b , h  CHJia x a p a K T e p H 3 y io T C H  m h -
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CJlOBbIM 3HaMeHMeM H HanpaBJieHMeM. Bo-BTOpbIX, CKOpOCTH MOJKHO CKJiaabl- 
BaTb h yMno*aTb na MHCJia, m chjim To*ce mo* ho CKJia/ibiBaTb h yMiio»;aTb Ha 
HHCJia.
2. H3o6pa»ceH nojrbeMHbiHo KpaH, aBH»cymHMCB no pejibcaM np^MOJinnenno. 
Bce ero tomkh HMeioT ojuiy h Ty m e  cnopocTb. M3o6pa»teHHeM btoh ckopocth 
mo>kho cMMTaTb jno6yio H3 CTpeJioK, , ne3aBHCHMO ot nanajibnbix Tonen (to- 
nen npHJioKennn) 3thx CTpejioK. CnopocTb BBJineTCH npMMepoM ” cBo6ormoro” 
BeKTopa, He 3aBncnmero ot ” tomkh npHJio3*eiiHJi” .

n p M M ep oM  CBoCojpioro BeKTopa b reo\ieTpHH BBJineTcn napajuieji bHbiił 
nepeHoc. napajuiejibHbiM nepenoc A B  3a.naeTC.fi mhcjiobmm 3naMeHHeM —  pac- 
cTomiHeM A B ,  h  HaripaBJieHMeM —  nanpaBJienMeM Jiyna A B.  napajijiejibiibie 
nepeHocbi mo>kho CKJianbiBaTb m y\iHO>KaTb na MHCJia. KpoMe Toro, napaji- 
jiejibiibiH nepenoc He 3aBMCHT ot tomkh ” npHJio>KeHMn” , TaK KaK ero mo* ho 
3anaTb jiio6oh napoH cooTBeTCTBeHHbix tomck.

B  Kypce reoMeTpHH 6ynyT paccMaTpHBaTbCfi TOJibKO npHMepbi cBo6oniibix 
BeKTopoB, a HMeHHO,—  napajuiejibHbie nepenocbi, nJiH KOTopux onpenejieiibi 
onepanHH cjioj+teiiHii h yMno*enHJi na mhcjio.
3. M3o6pa»ceHbi chjibi F\ h f 2, KOTopue hm ciot paBHbie MHCJioBbie 3iiaMeiiH.fi h 
ohho h ro »te HanpaBJieHHe. IIo oiih 0Ka3LiBaioT na TeJio pa3Hbie B03neHCTBHfl, 
Tan KaK npnjio>Kenbi k pa3iibiM ero TOMKaM. C n jia  ” 33BHCHT o t  tomkh n pn jio - 
>KeHHn” ; ona jibjineTcn npHMepoM "npHJiojKennoro” BeKTopa.

rTpHJiojKeniibie neKTopbi b  Kypce reoMeTpHH paccMaTpHBaTbcn He SynyT.
4. BeKTopbi ( b  reoMeTpHH — napajijiejibiibie nepenocbi, ann KOTopbix onpe- 
nejieiibi onepanHH cjio>KeiiHfi h yMiiofKeiiHfi na mhcjio) mm y»ce ycJioBHJincb 
o6o3iiaMaTb napawn nporiHciibix 6yKB co CTpejiKOH BBepxy (nanpHMep, A B  ) 
hjih cTpoMiibiMH 6yKBaMH co CTpejiKOH (nanpHMep, a ) .

YcjiOBiibiM H3o6pa>KeHHeM BeKropa A B  6yneM CMHTaTb iianpaBjieniibiH 
0Tpe30K A B  . I43o6pa>KeHbi necKOJibKo nap cooTBeTCTBeniibix npn napaji-
JiejibHOM nepenoce tomck: X   > Y, A   > B,  C   > D.  IlanpaBJieHHbie
0Tpe3KH A T , A B ,  C D  H3o6pa>KaiOT ohhh h tot *e  BeKTop a , mto 3 a n n -  

cbiBaeTcn TaK: a =  X  Y =  A B  =  CD.  B 3tom cjiyMae roBopnT TaK»ce, mto 
BeKTopbi X  Y , AB ,  C D  paBHbi.

I43o6pa>KeH napaJiJieJiorpaMM A B C D .  BeKTopbi A B  h D C  ---  3T0 OilMH
h t o t  >Ke BeKTop, TaK KaK napbi tomck A  -----> B  h D  -----> C  3anaioT o,hhh
h tot >«e napaJiJieJibiibiH nepenoc: A B  =  D C  . BeKTopbi A B  B A  -  - 
pa3JiHHiibie BeKTopbi, Tan KaK oiih 3a,aaioT pa3Hbie napajijiejibiibie nepenocbi



136 A. <4>. CeMenoBMH

( y  h h x  pa3JiMHiibi HanpaBJieHM.fi).

ila jiee  ^aioTCii onpe.nejieHM.fi HanpaBJieHM.H BeKTopa, hjimhm BeKTopa, koji- 
jiMneapiibix BeKTopoB m yrjia MOK^y n e n y jie B b iM M  BeKTopaMM.
5 .  I l y c T b  naH O  o h h o  M3 M 3 o 6 p a »ce H n M  B e K T o p a  a  —  H a n p a B J ie m ib iH  0 T p e 3 0 K

A B .  M nycTb X  npon3BOJibiio 3anaHiia.fi t o t o .  Torna J ie r K O  nocTpoMTb
HanpaBJieHHbiii OTpe30K c  nanaJiOM b  TOMKe Â , h b jih io i i im m c ji  M3o6pa*;eHMeM 
t o t o  sce BeKTopa a . .Ujm s t o t o  Hano nocTpoMTb Jiyn X A l , coHanpaBJieHHbm 
Jiyny A B ,  m oTJio>KHTb na neM 0Tpe30K X V  h jim iiom  A B .  IlanpaBJieHHbiM 
0Tpe30K A l  6y.neT m c k o m m m  M3o6pa>KenneM BeKTopa a .  IlocTpoeHHe Tanoro 
M3o6pa>KeHHH BeKTopa a  Ha3biBaeTC.H OTKJianbiBaiiMeM BeKTopa a  o t  t o h k m  A".

5 .  C J I O Z K E I I M E  B E K T O P O B

1. I lo cK O J ib K y  b  n a u ie M  K y p c e  reoM eT p M M  n a p a ju ie j ib H b ie  n e p e H o c b i  n o j i y -  

m m jim  m  n p y r o e  n a 3 B a iiM e  —  B eK T O pbi, t o  cyM M OM  B e K T o p o B  S y n e M  H a 3 b iB a T b  

c y M M y  c o o T B e T C T B e iii ib ix  n a p a ju ie j ib H b ix  n e p e n o c o B .
w —ł

IlycTb nanbi BeKTopB a vi b. Otjio>kmm o t  tohkm A  BeKTop a .  : A B  =  a .  

3a.TeM o t  tohkm B  otjiojkmm BeKTop B C  — b. CyMMoii napajijiejibnbix nepe- 
HOCOB A B  =  a  B C  =  b BBJiiieTCH napajiJiejibiibiM nepenoc A C .  3naMMT, 
cyMMoii BeKTopoB a a b HBJiHeTCH BeKTop A C .  YKasaHiioe npaBMJio nojiy- 
HemioM cyMMbi BeKTopoB a w b na3biBaeTC.fi npaBMJioM TpeyrojibHMKa. Tenepb 
cyMMe BeKTopoB mo)kho aaTb Tanoe onpenejieiiMe.

O I I P E / I E J I E I I H E .  C yM M O M  H B yx  B e K T o p o B  n a 3 b iB a e T c .fi  B e K T o p , n o j i y n e m i b i n  

n o  n p a B M J iy  T p e y r o jib H M K a .

2. C jio>K eH M e BeKTopoB nonH H H H eT C fi c jie n y io u iM M  3aKonaM.
1 ) 3 a K o n  iiorjiomeHHH nyjieBoro BeKTopa: cy\ n v ia  j n o 6 o r o  BeKTopa a  h  Hyjie- 
b o t o  BeKTopa panna TOM y s;e BeKTopy a .

2) 3a.KOH cymecTBOBaiiMH npoTMBonojio>KHoro BeKTopa: ZlJifl Jiio6oro BeKTopa 
a  cymecTByeT npoTMBonojiojKHbiii e M y  BeKTop - a  , TaKoii, m to  c y M M a  b c k t o -  

poB a  m - a  panna nyjieBOMy BeKTopy.
3 )  C o n e T a T e jib H b iM  3aKon: ( a  +  b ) +  c  =  a  +  ( b  +  ć ) .

4) r ie p e M e cT M T e jib H b iM  3 a K o n : a +  b =  b +  a .  

i l a j i e e  npM Bo.HfiTC.fi H 0 K a3a T eJ ibC T B a  3 t m x  3 a K o n o B .

6 .  Y M H O / K E H H E  B E K T O P A  I I A  H H C J I O  1 . B  3  S m j io  c d f o p M y jiH p o B a n o  

o n p e c ie jie H M e  n p o n 3 B e n e H M fi n a p a j u i e j i b i i o r o  n e p e i i o c a  n a  h m c j io . C c& o p M y jiH - 

p y e M  e r o  n o p o n e ,  y n o T p e 6 n n  c j io b o  ” B e K T o p ” .
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O T T P E / I E J I E H H E .  ripoM3Be^euneM neHyjieBoro BeKTopa a  na m m cjio  k ^  0 
iiaabiBaeTCB BeKTop, .zyiMiia KOToporo paBHa npoM3Be,neHMio BeKTopa a

na mmcjio K, a HanpaBJienwe coBnaziaeT c HanpaBJieHMeM BeKTopa a npM k >  0 
m ripoTMBonojiojKiio nanpaBJieHMK) BeKTopa a npM k <  0.

B 9tom  onpeaejieiiHM He paccMOTpeubi cjiynaw a =  0 u k =  0. JIjisi 3tmx 
cjiynaeB  npMHMMaioTCH zionojiHMTejibHbie onpeaejieHMH: 
k ■ 0 =  0 m i n  jiroCoro k; a  ■ 0 =  0 juih jiioS oro  a .

2. YMH0*eHHe BeKTopa na mmcjio no.gMMHHeTC.fi cjienyiomMM 3a.K0HaM:
1) IlpoM3BezieHHe BeKTopa na ejiMUMiiy pasiio 3T0\iy BeKTopy.
2) C o H e T a T e jib H b m  3 a K o n : ( x y ) a  =  x ( y a ) .  C

3) r ie p B b iM  p a c n p e a e jiH T e j ib H b iM  3 a K o n : ( x  +  ? / ) «  =  x a  +  ya.

4) B t o p o m  p a c n p e a e jiM T e jib H b iM  3 a K o n : x ( a  +  b )  =  x a  +  x b .

riepBbiM 3a.K0H B b iT e n a e T  nenocpeacTBeirao M3 onpejieJieiiHH yMHO>KeHMH BeK
Topa n a  mmcjio. itoKaaaTejibCTBO ocTajibHbix 3aK0H0B He HBjmeTCH MaTepwa- 
JIOM, 0 6H3aTeJIbHbIM JIJIH M3J'MeHMH BCeMH yMaillMMMCH. H a jIO  JIMIHb IlOHHMaTb 
HX.

7 .  H T O  > K E  H A 3 b I B A E T C . H  B E K T O P O M ?  P a c c M a T p M B a e M b ie  b K y p c e  

(J)M3MKM H reO M eTpM M  n p M M e p b l BeKTOpOB XOTfl M B eC bM a pa3JIMMHbI, HO HM eiOT 

m o 6 m n e  CBOHCTBa. O h m  hbjihiotch n p M M ep aM M  O T B J ieM em joro  noiiH TM H  ” b eK - 

T o p ” . O tb jieH eH H b iM M  (a 6 c T p a K T H b iM w ) npoHHTM BM M  Bbi n o J ib 3 y e T e c b  OHeHb 

M acTO  n e  t o jibKO b M aT eM aTM K e, ho m b iioB cen n eB H O M  >kh3hh. H a n p M M e p , 

” n a p T a ” , ” K o p a 6 j i b ”  u  T .n . -  bto a S c T p a K T H b ie  hohhtmh, e c jr n  p eM b 

M jieT  He o  KOHKpeTHOM  n o M e , He o  KOHKpeTHOH n a p T e ,  a  o  ” ,n oM e B O o 6 m .e ” , o  

” n a p T e  B o o 6 m e ”  m t .j\ . TIom b kotopom  Bbi ?KMBeTe -  bto KOHKpeTHbiH n p H M e p  

a 6 c T p a K T H o r o  noH HTHH ” a o M ” . H oH H TM e ” B e K T o p ”  Tostce a S c T p a K T H o e  n o H b i-  

aT M e. n p H M ep a M H  a T o r o  hohhtmh hbjihiotch c K o p o c T b ,  CMJia, n a p a j i j ie j ib H b m  

n e p e H o c  u n p .  B e K T o p  x a p a K T e p M 3 y e T C H  mmcjiobbim 3HaM eHM eM, n a n p a B j i e -  

HweM , m jijih B e K T o p o B  o n p e j ie j i e H b i  o n e p a n M M  cjiojkchmh m yMHO>KeHMH H a mm- 
c j i a .  9 t h  o n e p a u H H  o 6 j ia ,a a io T  nepeM M CJieiiH biM M  b n a p a r p a < ł ia x  5 u 7 cbom- 
CTBaM H ( n e T b ip e  3 a K o n a  cjiojkchmh B e K T o p o B  m M e T b ip e  3 a K o n a  yMHOHceuMH 

B e K T o p a  n a  mmcjio).
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