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1. Beryn

[IpakTuyH1 3aHATTA 3 AMCUMIUIIHK "Buia marematuka" € CKJIaJOBOK YaCTUHOIO
HOPMATUBHO-METOAMYHOIO 3a0€3MeUeHHs] HaBYAJIBHOIO Mpouecy Uil 3700yBadiB
OCBITHBO-TIPO(ECIHHOTO PiBHA «(haXOBUI MOJOAIINN OaKaIaBp».

Merta Kypcy — 3a0€3MeUnTH BUBUCHHS THX MaTeMaTHYHUX MOHSTH Ta METOMIB, SKi
HE BBIMILIUIM 10 MPOTpaMU 3arajibHOOCBITHHOI MaT€MaTUYHOI MiITOTOBKU CTYJIEHTIB, aJie
BUKOPUCTOBYIOTHCS B MPOLIECT BUBYEHHS AUCIUIUIIH LHUKITY MPodeciitHOI MiAIrOTOBKHU.

3aBgaHHA KypCy — OBOJIOAIHHSA CTyACHTAaMHU MaTeMAaTUYHUMHU 3HAaHHIMU 1
BMIHHSIMU /IS BUBYCHHSI CTCHIaJbHUX TUCIHIUTIH, €(PEKTUBHOTO PO3B'I3aHHS 3aBIaHb
€KOHOMIKH, YIPABIIIHHS.

B pe3ynbTaTi BUBYCHHS TUCIUIUTIHU CTYJCHT MOBUHEH 3HATH:

- O3HAUYEHHS BU3HAYHMKA JIPYTOrO 1 TPETHOIr0 MOPSAAKY;

- npaBwio Kpamepa;

- O3HAYCHHSI MATPHIIi Ta il BIACTUBOCTI;

- popmymu 1151 0OUMCIIEHHS CKaJISPHOTO, BEKTOPHOT'0, MIIIAaHOTO JOOYTKIB Ta iX

3aCTOCYBaHHS;

- PIBHSIHHA NPSAIMOI Y pi3HUX (popmax, eminca, rinep0oosu, napadoiu.

- O3HAYEHHS KOMILJIEKCHUX YHCell, Pi3Hi iX (opMH Ta mepexia Bix oAHIeT popMu 10

1HIIIO1.

CTyneHT MOBUHEH BMITH:

- 00YMCITIOBATH BU3HAYHHUKH JIPYTOr0 1 TPETHOTO MOPSIKY;

- pO3B'A3yBaTH CUCTEMH PIBHIHB 3a npaBuiioM Kpamepa;

- BUKOHYBATH i1 HaJl BEKTOPaAMU;

- 00YMCITIOBATH CKAJIIPHUM, BEKTOPHUHN, MIIIIAHUHN JOOYTKH 11X 3aCTOCOBYBATH;

- TOCJIJKYBAaTH B3a€EMHE PO3TAIIYBAHHS MPSIMHUX Ta 3HAXOJUTH KYT MK HUMHU;

- OylyBaTH KpHBI APYroro MOPpsIKY 3a iX pIBHIHHSAMHU Ta BU3HAYATH 1X

BJIACTHBOCTI;

- BUKOHYBATH JIi1 Ha/I KOMIJIEKCHUMHU YHCJIaMH B anreOpaidHii,

TPUTOHOMETPUYHIH, ITOKa3HUKOBIHM opmax.



2. TemaTtnune IVIAHYBAHHS MPAKTUYHHUX 3aHATD

Ne HazBa Tem Kypcy, MpaKTUYHHX 3aHATH Ta 1X 3MICT. Yac S .
. . bibmiorpadis
3/m Ha3Bu 3MICTOBHHUX MOJYJIIB ONpPAIFOBaHHSI
1 2 3 4
1 Tema 1. EneMeHTH BEeKTOPHOI ajredpu 4 JI.1 (ct. 3-12)
Ipaxmuune 3anammsa Ne 1.
1.1 | Cucremu niHiitHux piBHsiHE. MeTomu ["ayca i 2 JI.1 (cT. 3-8)
Kpamepa po3B'si3aHHs CHCTEM JITHIMHUX PIBHSIHb
Ipakxmuune 3anamms Ne 2.
1.2 | Marpuui Ta ocHOBHi 1ii Hax HUMH. OOepHEeHa 2 JI.1 (cT. 8-12)
MAaTPHIISL.
2 Tema 2. MeTon KOOpaAMHAT 4 JI.1 (cT. 13-29)
Ipaxmuune 3ansimms N 3.
2.1 | Bekropu Ha myommHi Ta B ipoctopi. Jii Hazg 2 JL.1 (ct. 19-24)
BEKTOPaMH.
Ipaxmuune 3ansamms Ne 4.
2.2. | CxamsipHmii OOYTOK BeKTOPiB. BekTopHmii JL.1 (ct. 25-29)
n00yTOK BeKTOpiB. Mimanuii 106yTOK BEKTOPIB
3 Tema 3. AHAITHYHA TeOMeTPist HA TUIOIIUHI 4 JI.1 (30-51)
31 H‘palfmulme sanammsa Ne 5. ) 5 JL1 (30-36)
Pi3H1 ctocoOu 3a1aHHsI TPSIMOT
32 | Hpaxmuine sawimmi Ne 6 . 2 JL1 (cr. 42-50)
JIiHii Apyroro NopsaKy Ha IUIOIIKHI
4 Tema 4. KoMIuieKcHi yucjia 4 JI.1 (cr. 52-59)
Ipakmuune 3anamms Ne7
4.1 | TpuroHoMeTpHuyHa 1 MOKa3HUKOBA POPMU 2 JI.1 (cr.. 55-59)
KOMILJIEKCHOTO YHCIIA.
Ilpakmuune 3anamms Ne 8
4.2. | Jlii Hag KOMIICKCHUMH YUCJIaMU, 33JIaHUMH B 2 JI.1 (cT.60-65)
TPUTOHOMETPHUHIN (hopMi
BCbhOI'O 16




3. IIpakTu4Hi 3aHATTA

Ilpakmuune 3anamma Nel. Cucremu JiHiiiHuX piBHsAHb. MeToau I'ayca i
Kpamepa po3B'sizaHHs cucTeM JIiHIHHUX PIBHAHB.

O3nauenns. Cucmemoro k ninitiHux pieHsaHb 3 N HeBI0OMUMU HA3UBAETHCA CUCTEMA BULY:
ag X, +a,X, +aX, +..+a, X, =b,

Ay Xy + 8y Xy + 8paXg + .o+ 8y, X, =D,
Ay Xy +85,X, +8g5Xg +...+ 85, X, =Dy, (1.8)

A Xy + A, X, + A Xy + .+ A, X, =Dy,

ne a;,b, e R(i=1k, j=1,n) — 3anani nificui uncna, X;(j=1,n)— sminni. Pose’azkom cucmemu

ij o
Ha3UBAETbCA N-BUMIPHUN BEKTOp X, :(Xf,xg ,xg ,...,xg) TaKWi, 10 TMPU MACTAHOBI HOTO

KOOPJMHAT 3aMICTh BIAMOBITHUX 3MIHHUX, KOXHE pIBHAHHS cuctemu (1.8) mepeTBoproeThesi Ha
MIPaBWIIbHY PIBHICTb.

O3znauennsa. Cucrema, sKka Ma€ po3B’SI30K, HA3UBAETHCS CYMICHOIO, & CUCTEMA, SIKa HE Ma€
PO3B’A3KY — HECYMICHOIO.

Osnauenns. CyMicHa cHCTEMa HA3UBAEThCSA 6BU3HAUEHOI0, SKIIO BOHA Ma€ €IMHUN
PO3B’S30K, HeGU3HAUEeHO — KON CUCTeMa Ma€ 0e3Jid po3B’sA3KiB.

Merton "aycca mossirae y mociiiIoBHOMY BUKITIOUEHHI HEBIIOMHX 3 PIBHSHbD:

X, BUKIIIOYA€EMO 3 YCIX PIBHSHB, KpIM HEPIIOTO;

X,— 3 YCIX PIBHSAHB, KpIM IIEPUIOTO 1 APYTOro;

X;— 3 YCIX pIBHSHB, KpIM IIEPUIOT0, APYroOro 1 TPEThOro 1 T. 1.

Jlyis cyMiCHUX cHCTEM JiHIMHUX PIBHSHb MOJIMBI IBa BUITAKU:

1. B ocranHbOMy pIBHSIHHI 3aJUIIUTHCS OJHE HeBimome. ToJi cHMCTeMa MAaTUME €IUMHHIMA
PO3B’SI30K, KU ITYKAETHCS «3HU3Y-BrOPY».

2. B ocTtaHHBOMY PIBHSHHI 3QIMIINUTHCS OUTBII, HDK OJHE HeBigoMe. Toil MuIaeMo y JiBii
YAaCTUHI LbOTO PIBHSAHHS JIMIIE OAHY 3MIHHY, @ IHIII MEPEHOCUMO Y IpaBy YAaCTHHY PIBHSIHHS 1
HA3UBATUMEMO X GiibHUMU 3MIHHUMY. BITbHUM 3MIHHUM MO>KHA HaJaBaTH JOBUILHUX 3HAYEHDL 1
IIyKaTH BIAMOBIAHI 3HAYEHHS IHIIMX HEBIIOMHUX. B 1bOMy BHUIAIKy cHcTeMa MaTume Oe3nid
PO3B’s13KiB, TOOTO Oy/ie HEBU3HAUCHOIO.

[Ipuknan. Po3s’a3atu cuctemy meroqom ['aycca:

3X; —4X, + X3 =5,
X, + X, — X5 =5,
X, +2X, + X, =49.



Po3B’shKeMO 110 CHCTEMY 32 IOTIOMOTOK) MaTPHIIb:

3 -4 1 |-5 3 -4 1 |-5 3 -4 1 |-5
1 1 -1 |5(-3|~0 -7 4 |-20 -0 -7 4 |-20 ~
1 2 1 |49)-3]] (0 -10 -2 |-152)7||-10]| |0 O —54 |-864]+(-54)
3 -4 1 |-5

~lo -7 4 |-20].
0 0 1 |16

3 0CcTaHHBOI MaTPHUIIl OTPUMAEMO CHUCTEMY:
3X, —4X, + X3 =—95, [3X, —4Xx, =-21, X, =9,
—7X, +4x; =-20, —7Xx, =84, X, =12,
X, =16; X, =16; X, =16.

Bimmosins: {(9;12,16)}.

Merton INaycca moxkHa MoauQiKyBaTH, SIKIO POOUTH TOCIIAOBHE BUKIIOUEHHS 3MIHHHX 3
yCiX piBHSIHb, KpiM oaHoro. lle moxHa 3poOuTH 3a AOMOMOro0 MpaBuiia MpsAMOKyTHUKa. [lpu
bOMYy TOTpIOHO o0OupaTH BeAyuuil eleMeHT (HalKpalle Ha KOXXKHOMY Kpolli BHOUpaTH
«OJIMHUIIIO»), SIKHA Ma€ MICTUTHCS T10 TOJIOBHIM JiaroHayi MaTpPHIIi, IO BIIMOBIIA€ AaHI cucTeMi
pIBHSIHB. YJIOCKOHQJICHHWH TakuM crocodom Meron ['aycca HasuBaeTbes memooom [aycca -
Kopoana.

[Mpuxnan2. Po3s’s3atu cuctemy meroqioM ["aycca - Kopaana:
2%, —2X, — X3 =1,
3X, —4X, + X3 =5,
4%, — X, + 3%, = —4.

2 -2 -1 |-1\I-] (@ -2 2 |-4) (1 -2 2 |-4 1 -2 2 |-4
-4 1 |-5| ~|3 -4 1 |-5|~|l0 2 -5 |7 [I-3~|0 @ 10 |-9|~
4 -1 3 |-4 4 -1 3 |-4] 0 7 -5 |12 0 7 -5 |12
10 22 |-22 10 22 |-22) (1 0 0 |0

~lo 1 10 |-9 ~[0 1 10 [-9|~[0 1 0 |1

00 -75 [75 J+(-75) 0 0 @ |-1) |0 0 1 |-1

3 OCTaHHBOI MATPHILl OTPUMAEMO:

X, =0,
X, =1,
Xy =-1.

Binmosigs: {(O;L‘—l)}.

Posrnsinemo cucremy N TiHIHHUX PIBHSIHD 3 N HEBIIOMHUMU:



+...+a,X, =b,

X, +a;,X, +385X; 1n Xp
Ay Xy + 8y X, + 8y Xy +.o Ay, X, =Dy,

Agy Xy + 855Xy + 8g3X5 +...+ 85, X, =Ds,

a; a;, a; ay,
, a, aj a,,
Beenemo no3naueHHs: A=la, a, a, a,,
an1 anz an3 a‘nn
a,, b1 a5 a, a,; ap, b1
a,, bz Ay3 a,, a, ay bz
A, =ay b3 Ags Ay [ Ay =[a3 A b3
a'nl bn ans a‘nn anl a‘n2 bn

A
X =0

A
X, = A2

A
Xa =55
i, o
X, = A”

IIpuknazn. Po3B’s3atu cucremy MmerosioM Kpamepa:

X, +3X, — X; =4,
3X, —4X, + X5 =1,
2X, +3X, —2X; =5.

OOYHCIMMO BU3HAYHUKH:

3 -1 4 3 -1 1 4 -1
—4 1]=12,A,=|-1 -4 1|=12,A,=[3 -1 1|=12, A,
3 -2 5 3 -2 2 5 -2

Ckopucrasmucs popmynamu Kpamepa, orpumaemo:

bl a12

b2 a22

v A =by Ay
bn an2

a1n all
a‘2n a21
a3n > ”’An = a31
a'nn anl

A 12 7
_A, 12
2A 12 7
A
(D0
A 12

an2

an3

(1.9)

(1.10)



TecToBi 3aBJAHHHA 10 IPAKTHYHOI'O 3AaHATTH:
T3 3.1. IIpu sikiii yMOBi KBagpaTHa CHCTEMa JiHIHHUX PIBHSIHD

a21X1+322X2 +...+3.2an :bz _ a21 8.22 e a2n
, e A=
Ay Xy +a Xy +...+a,,X, =D, ay ay .- 8y,

— TOJIOBHHH BU3HAYHUK CUCTEMH, MAa€ €JUHUI pPO3B’A30K?
A.A=0. B.A>0. B.A<0. TI. A=0.

T3 3.2. IIpu sikiii mocTaTHIN YMOBi KBaJpaTHa CHCTEMa JIIHIHHUX PIBHSHB

a21X1+322X2 +...+3.2an :bz 8.21 322 cee a2n
,ae A=
Ay Xy +a Xy +...+a,,X, =D, ay ay .- 8,
— FOJIOBHI/Iﬁ BU3HAYHUK CUCTCMHU 1
by a, ... &, a; b oay ... a, ; p ... b
AW _ b, @y ... a A@) _ ay by a; ... Ay, A _ A 8 ... b
b, a, ... a, ay, b, a3 ... a, ay; &, ... b,

— JIOTIOMDXKH1 BU3HAYHUKH CHCTEMH, HE Ma€ JKOJJHOTO PO3B’SI3KY?
A A=0, AY =0 (j=12,..,n).
B. A>0, AY 20, jefl,2,..,n} .
B. A=0, AY =0 (j=1,2,...,n).

I'. A=0, a xoua 6 OIUH i3 BU3HAUHHKIB A (j=1,2,...,n) BinmiHHUIi Big HyIs.
T3 3.3. HeoOXigHOIO i TOCTaTHROI0 YMOBOIO HAsIBHOCTI HEHYJIHOBOTO PO3B’ 3Ky OAHOPITHOI KBaApaTHOI
CHUCTEMHU JTHIHHUX PIBHIHB

3.21X1 +a22X2 +...+8.2an :0 _ a21 a22 e a2n
,ae A=
Ay X FaX, +...+8,,X, =0 ay 8y ... A

— TOJIOBHHMH BU3HAYHHUK, €

A.A=0. B.A>0. B.A<0. T.A=0.

T3 3.4. Cucrema niniiinux pisasas AX = B mae Gesniu po3s’s3kiB Toi i TLIBKM TOMI, KOIU

A. Panr posumpenoi matpurmi C =(A| B) MEHIIUN paHry OCHOBHOI Marpuiii A 1 MeHmmi dyucia
HEBIIOMUX.

b. Paur posumpenoi matpuri C = (A| B) OlnbLIKiT paHry OCHOBHOI MaTpuii A, ane MeHIIMH uucia
HEBIIOMUX.

B. Panr posmmupenoi matpuni C =(A| B) JIOPIBHIOE paHry OCHOBHOI Matpuili A i MeHmMi umcia
HEBIIOMUX.

I'. Panr posumpenoi matpumi C = (A| B) JIOPIBHIOE PaHTy OCHOBHOI Matpuili A i JOpiBHIOE YHCITy

HEBIIOMUX.
T3 3.5. SIka cucTeMa ABOX JIHIMHUX PIBHAHb Ma€ po3B 30k X =3, Yy =47
X+2y=11 =
A y ' B, X+2y 11.
2Xx—-y=3 2x+y=11
X+2y=11 _oy=
B. y . r. )X 2y ll.
2x+y=10 2x+y=10



T3 3.6. fka cuctema IBOX NiHIMHUX PIBHAHB CKBIBaJICHTHA CUCTEMI

3X =9 »
5y =15
X = =
A. oy 6. b. X+y=0 .
2X—y =17 2x—-3y=5
2X = =
B. Y 6. I. x+y=6 .
3x—-2y=5 3x+y=12

T3 3.7. Axi mapu cucteM JTiHIHHUX PiBHSHb €KBiBaJICHTHI MK 000107

2y=3 2y =3 2y =3 2y=3
A.{x+ y .{x+ y B'{x+ y .{x+ y |

2x-y=5 | 8y=10  |3x-2y=1'| 8y=8
B X+2y=3  |X+2y=3 r X+2y=3  [x+2y=3
. i . T i .
2x—y=1 5y=6 5x—-3y=7 9y =18
T3 3.8. fka cucrema 1BOX NiHIMHUX PIBHSAHb Ma€ €JMHUHN PO3B’S30K?
A 5x -3y =8 ' B 3x+2y=3 .
10x-6y=15 15x+10y =1
3x—y=2 2x -3y =-3
T3 3.9. fka cuctema BOX NiHIMHUX PIBHSHB CKBIBaJICHTHA OJIHOMY PIBHSHHIO 3 JIBOMa HEBIIOMUMU?
X+3y=5 X+3y=5
" 12x+6y =10 " T 12x+6y=9 "
X+3y=5 X+3y=5
" 12x+6y=10 " T 12x+5y=9"
T3 3.10. flka cucrema JBOX JIHIMHUX PIBHSIHDb Ma€ O€31id PO3B’SI3KiB?
A X+y=3 . B 7X—y=5 .
2x—-3y=-4 14x -2y =10
X+2y=5 r 7x—-y=5
12x+y=4" " |14x-2y=9"
T3 3.11. flka cuctema ABOX JIHIMHUX PIBHSIHD HE Ma€ KOAHOTO PO3B’SI3KY?
X+y=5 7X+y=5
" 21x+3y=9 " " |14x+2y =10
IX+y=5 r IX+y=5
" 21x-3y=9 " " 14x-2y=10 "

T3 3.12. flka cuctema TpbOX JIHIHHUX PIBHSHB Ma€ PO3B’ 30K

x=1,y=2,2=-3?

X+y—-2=6 X+y—-z=6
A. 32x+3y+2=5 . b. {2x+3y+z=5.
—X+2y-2=6 X+2y—-2=6
X+y—-2=6 X+y-2=6
B. {2x-3y+z=5 . [ 2x+3y+2=6 -
—X+2y-2=6 —X+2y-2=6
T3 3.13. Slka ogHOpiAHA KBaJpaTHA CHCTEMa Ma€ HEHYJIbOBUH PO3B’A30K?
X+2y-z=0 X+2y-z=0
A 12x-3y+2z=0 . b. {2x-3y+z=0 .
4x+y—2=0 4x+2y—-2=0

-9-



X+2y—z=0 X+2y—-2z=0
B. <2x-3y+z=0. I.<2x-3y+z=0.
4x+y-2=0 4x+y—-2=0
T3 3.14. Ska cucrema TpbOX JIiHIHHUX PIBHAHb €KBIBaJICHTHA CHCTEMI
=15
=4 ?
52=5
X+y+2=06 X+y+z=8
A3 X—-y+z2=2 B.{ X—-y+z=4
3X+y+2z=11 3X+y+2z=19
X+y+z=8 X+y+z=8
B.{ X—y+z=4 I.9 X+2y+z=5
2X—y+22=5 3X+y+2z=19
T3 3.15. Ska 3 cucteM TphOX JIHIMHUX PIBHSAHb €KBIBAJICHTHA CHCTEMI
X+y+2=6
3y+z=9 ?
72=21
X+y+z=6 X+y+2=6
A {2X-y+2=3 b. <2Xx-y+z=3
5x+2y-3z=0 oXx+2y-3z=1
X+y+2=06 X+y+2=6
B. <2Xx—-y+z=3 I[.<2X-y+2=2
4x+2y—-32=0 5Xx+2y-3z=1
T3 3.16. flka cucreMa TPHOX JIIHIHHUX PIBHSHDb Ma€ €TUHUHA PO3B’I30K?
X+y+z=3 X+y+z=3
A 2x-2y =5 . B. <2x-2y =5 .
—-5x+5y=3 X =5
X+y+z2=3 X+y+2=3
B. 3y-z=5 I.ix+z=1
-6y+2z=3 3x+3z=4
T3 3.17. flka cuctema TpbOX JIHIHHUX PIBHSHB €KBiBAJIEHTHA CHCTEMI IBOX PIBHSHB 3 TPbOMa
HEBIIOMUMU?
X+2y—z2=3 X+2y—2=3
A {2x-y+3z=5. B. 42X—y+3z=5
3X+y+4z=8 3X+2y+3z=8
X+2y—-2=3 X+2y—-2=3
B. 12x-y+3z=5. [.<2x-y+3z=5.
3X+y+2z=8 2X+y+2z=8
T3 3.18. Slka cucrema TphOX JIHIKHUX PIBHAHB Ma€ 0e3J1i4 po3B’s3KiB?
X—y+z=1 X—y+z=1
A <3X+y-z=3 . B. <3x+y-z=3.
X+2y—-2=2 OX—Yy+2=5
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X—-y+z=1 X—-y+z=1

B. 43x+y-z=3 . ILi{x+y-z=1
2x-3y+2z=1 3X+2y+2=6

T3 3.19. Ska cucrema TpbOX JMiHIHHUX PIBHAHB HE MA€ KOJHOTO PO3B’S3KY?
X+y+2=3 X+y+z=3

A 12x+3y—-z2=4 . b. 12x+3y—-z=4 .
5X+6y+2z=13 X+2y—-z=1
X+y+z=3 X+y+z=3

B. <2x+3y-z=4 . I.{2x+3y-z=4
5X+6y+7z=18 SX+6y+2z=12

T3 3.20. Ska cucreMa TphOX JHIMHUX PIBHSHB €KBIBaJICHTHA OJTHOMY PIBHSIHHIO 3 TPhOMa HEBIIOMHUMU?
2X—y+52=7 2X—y+52=7

A. <5x-3y+15z2=21 . b. <3x—-2y+5z2=14 .
3x—-2y+10z=14 5x—-4y+10z=21
2X—y+52=7 2X—y+52=7

B. 16x-3y+15z2=21. I.{6x-3y+15z=21.
4x-y+10z=14 4x-2y+10z=14

T3 3.21. SIka 3 cucTeM TpHOX JMHIMHUX PIBHSIHb Ma€ €JUHUNA PO3B’SI30K?
X+y=2 X+y=2

A {2x-z=1 . b. <2x—-z=1
7X+y—-3z=5 7X+y—-32=6
X+y=2 X+y=2

B.<2x-z=1. I.<2x-z=1
3y+z=4 3X+y—-z=3

X—4y+2=06
T3 3.22. 3HaiiTn po3B’sI3KN CHCTEMU X—-3y—-2z=2
—X+2y+52=2

A x=12+11t, y=4-3t, z=t,teR .
B. x=22+11t, y=4+3t, z=t,teR .
B. x=2+15t, y=4+2t, z=t, teR.
. x=11-22t, y=2+3t, z=t, teR.
X+y—-3z2=2
T3 3.23. 3HaiiTn po3B’sI3KN CHCTEMH X+2y+z=1
3X+5y—-z=4
A X=3+T7t, y=-1-4t, z=t, teR .
B. x=5+2t, y=-1-5t, z=t, teR.
B. x=2+3t, y=—-4+5t, z=t,teR .
. x=8-7t, y=2+3t, z=t, teR.
x—-3y—-2z=0
T3 3.24. 3HaliTH PO3B’SI3KH CUCTEMH X—-2y+2z=0 .
X—-y+6z=0
A x=3t, y=8t, z=t,teR .
B. x=-12t, y=-3t, z=t, teR .
B. x=06t, y=-4t, z=t, teR .
. x=-10t, y=-4t, z=t, teR .
-11 -



T3 3.25. Ska 3 cucteM TphOX JiHIMHUX PIBHAHB €KBIBaJICHTHA CHCTEMI y-3z=3 ?
z=-1
X+2y—2=2 X+2y—2=2
A IX+y+2z=-1. B. {x+y-2z=1 .
X—-2y+2=2 2X-y+2=0
X+2y—2=2 X+2y—2=2
B. <X+y+2z=-1. [LiX+y+z=-1.
X—y+z=0 X—y+z=1
T3 3.26. Ska 3 cucteM TphOX JIHIMHUX PIBHSAHb €KBIBAJICHTHA CHCTEMI
X+2y—2=2
y-3z=3 ?
z=-1
X+2y—2=2 X+2y—2=2
A IX+y+2z=-1. B. < x+y-2z=1.
X—y+z=0 2X-y+2=0
X+2y—2=2 X+2y—2=2
B.<x+ 2z=-1. r.<x+y +z=-1.
X—=2y+2=2 X—y =3
T3 3.27. Slka 3 yka3aHUX CHCTEM JBOX PIBHSHB 3 TPhOMA HEBIJIOMHMH €KBiBaJIEHTHA CHCTEMI
X+4y—-2=3
X+3y+z=0 7?
X+2y+4z=-3
A'{x+4y—z:3. E‘{x+4y—z:3.
y—4z=1 y—3z=3
B.{x+4y—z:3 | Ii{ X+4y-2=3 |
y+4z=-3 y—-2z=-2

Ilpaxmuune 3anammsa Ne2. MaTpuui Ta OCHOBHI il HAl HUMHU.
OO0epHena maTpuus.

Osnauennsi. Mampuyero nopsoky MxK Ha3uBaeTbcs TNPSAMOKYTHA TaOJHIIA,
CKJIAJIA€ThCS 3 M PAIKiB, K cTOBOIIB 1 M x K 4rcen, 1110 CTOSTh y Hiid.

Martpuili 3anucyroTh y BUTIIAIL

a, 9, Qa_ a,

d, ay Ay Ay
Arnxk =383 4z Ay Agy

a a a a

Po3zrnsiueMo KBaApaTHY MaTpulro N-ro nopsAaaKy:
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a, 3, a; a,
Ay Ay Ay a,,
Arl><r‘| =|83 Qd Ag as,
anl an2 an3 e ann

Osnauenns. Cymoro odeéox mampuyv A, =(3;) 1 B, =(0b;), ne i=1mj=1k,

HasuBaetbes matpuus C, = (C;), e ¢; =a; +bymma Vi=1m, j=

.!_\

Osnauenns. Jlooymkom mampuyi A, =(a;) na uucio A Ha3UBAETHCA MAaTPHUIIST

A, =(ay), de i=1m, j=1k.
Osnauenns.  Jlooymxom — oeox — mampuyb A, =(a,) i B, ,=(0b;), ne

i=1lmr= 1_k j zl,_p , HA3MBAETHCS MATPHIIS mep = (Cij) , e

k

g V i:l,m,j:l,_p.

. 3 -1 -2 5 5 -3 1 -1 .
[Mpuxnan. Hexait A = 0 , B= . 3manitu A+ B,3A.

4 1 -4 2 -3 2 4
8 -4 -1 4 9 -3 -6 15
A+B= , 3A= :
2 1 3 0 0 12 3 -12
1 1 1
- Hexaii A 3 -1 -2 5 5 -2 3 1 3uation Ax B
p n. He = , B= ) xB.
UKJIa Xau 0 4 1 -4 o 1 2 HaANTH
1 2 -3

10 8 -17
AxB = .
(—12 5 18 j

Baacmueocmi oiii nao mampuyamu:
VAB:A+B=B+A

VA B,C:(A+B)+C=A+(B+C);
VA, B,VA:A(A+B)= 1A+ AB;
VANVA, w1 (A+ p)A= 1A+ LA,

Ax B # B x A (B 3aranpHOMY BHUIMAJIKY);
VA B,C:(AxB)xC = Ax(BxC);

VA B,C:(A+B)xC=AxC+BxC.

N o~ w0 NhoE
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O3nauenns. OOUHUYHOIO Mampuyero n-20 nopsoKy Ha3UBAETbCS Taka KBaJapaTHa MaTpPHIIs, B
AKii 110 TOJIOBHIH JiaroHasi po3MillieHi «OIMHHIII», a IHIII eIEMEHTH — HYJI1.
Hanpukinasn, oquHIYHA MaTPULS 4-T0 MOPSIIKY MA€ BUTIISI:

1 0 0

E4><4 =

o O~ O

0 0
0 1
0 0

R O O

Opuunyna MaTpuns £ Mae Ty BIACTHUBICTh, IO IPW MHOXKEHHI ii YW 371iBa, YW CIpaBa Ha
JOBUIBHY MATPHIIO0 OJEPXKYEMO Ty K Marpuito. To6To, ans Oyab-skoi MaTpulll 4 BUKOHYIOTHCS
PIBHOCTI:

AXxE=ExA=A. (1.12)

O3nauenns. Matpullsi B Ha3uBa€TbCsl 0OepHeHo 00 mampuyi A, SKIIO BUKOHYIOTHCS
piBHOCTI: AxB=BxA=E. (1.13)

OG6epHEHy MaTPHITIO 10 MAaTpHIli A To3Ha4aoTs A,

3 03HAYEeHHS CITIIYE, M0 AKIIO MaTpulld B oGepHEeHa 10 MaTpuill 4, To 1 4 — obepHeHa 1o B,
TOOTO Ma€ MiCII€ PIBHICTb:

(AH T =A. (1.14)

OOGepHeH1 MaTpHIll ICHYIOTh TUTBKH IS KBaJpaTHUX MaTpHIlb A, MPUYOMY TaKuX, IO
det A=0.

Jlnst 3HaXOKEeHHsST 00epHEHOT MaTPHIll A0 MAaTpHIll A CKIAAl0Th MATPHUIIO BHUIY: (A| E),
ne E — oIMHUYHA MaTpUlsd TOTO X MNOPAOKY, 10 W A. YTBOpPEHy MaTpULIO 3a JIOTIOMOTOI0
€JIEMEHTAPHUX MEPETBOPEHD 3BOAATH JI0 BUTIISLY: (E | B). Toni moknanarore: A = B.

[puknan. 3HailTH 00EPHEHY MATPHITO 10 MaTPHII

3 21
A=|2 1 3.
2 31
CkragaeMo MaTpUIIIO:
3 21100)- (W1 -2t -10)(1 1 -21]1 -10
213010 ~21 3 0 1 0l~]0 -1 7 |-2 3 0|x(-D~
23110001 2 3 1 00 1/(0 1 5 |-2 2 1
1 1 -2 )1 -10 1 1 -2 ]1 -10)(10 5 |-1 2 0
~l0 -1 7 |-2 3 O0l|x(-D~l0 O -7 |2 -3 0o|~/0 1 -7 |2 -3 0] ~
01 5 |-2 2 1 01 5 |-2 2 1J(00 12 -4 5 1)+12
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12, 8 1 5
1 0 5 12 12 1 0 0 |12 12 12
~01—7%—%0~010—%—éé
00 @ 4 5 1 0 01 4 5 1
12 12 12 12 12 12
8 1 5
12 12 12 8 -1 -5
3BiJICH OTPUMAEMO: AL — 4 171 4 -1 7
12 12 12 12
4 5 1 4
12 12 12
Hexaii Mmaemo KBagpaTHy MaTpULIO N-TO MOPSAIKY:
all a12 a‘lS aln
aZl a22 a23 a2n
A=la; a; 8 .. a, (1.15)
anl an2 an3 " ann
PosrnssHemo getepMiHaHT N-TO MOPSAKY, IO BIAMOBIAAE 11 MATPHIIL:
a‘11 a12 a13 a‘ln
a21 a22 a'23 a‘2n
A=la, @; 8z .. ay. (1.16)
anl an2 an3 a‘nn

Osnauenns. Minopom enemenma a;;A€Te€pMiHaHTa N-TO MOPSIKY HA3UBAETHCSA AETEPMIHAHT

(n-1)-ro mopsaKy, SIKUil OJEP)KYEThCS 3 AAHOTO JAETEpPMiHAHTa BHKPECICHHSAM I-TOro psaka Ta j-
TOI'0 CTOBOILIA.

Minop enemenra a; mosnayaerbest: M ;.
Osnauenna. Aneebpaiunum 0ONOEHeHHAM elemenma a;; Ha3UBAEThC YUCIIO:
— (—1)"]
Aﬁj =(-1) Mij-

Teopema
Hexau 3a0ano mampuyio A pienicmio (1.15). Tooi, sxwo det A=A#0, mo obepueny

(1.17)

mampuyio 00 mampuyi A Modcna obyucIUMU 34 OONOMO2010 PIBHOCHI.

A A Ay Ay
Ao Ay Ay o Ay

A Ay Ay Ag (1.18)

An Ao Ay Ay
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1 2 -4
[puknaa. 3HaiiTh 0O6epHEHY MaTpuito a0 marpuui A=5 1 2 3a  JIOTIOMOTOIO
3 -1 1
anreOpaivHUX JTOTIOBHCHbD.
. Ar Ay Ay 1 2 -4
A‘1:Z A, A, A,|,1eA=5 1 2|=37,
As Ay Ag 3 -1 1
1 2 5 2 5 1
= (=1* =3, = (=])*? =1, = (=D =-8,
An()_ll‘ Au()“‘ =07
2 -4 1 -4 1 2
— _12+1 :2, — _12+2 :13, — _12+3 :7’
Azl()_ll‘ Azz()gl‘ A=)
A, :(—1)3+12 4 =8, A, =(-1)°*? L -4 =-22, A, =(—1)3+31 2 =-9.
1 2 5 2 51
3 2 8
Sminom: At=—| 1 13 —22|.
-8 7 -9

TecToBi 3aBJIaHHS 10 IPAKTHYHOIO 3aAHIATTA:

T .
T3 2.1. SIka MaTpuLs HA3MBAETLCSA TPAHCIIOHOBAHOK A 10 MaTpuii

A1 A
A Ay Ay Qo ’
aml a'm2 amn
a;n,  Ay(ny a; a;; ay Amy
A Qn A ay B A, Ay Am2
Amn a'm(n—l) Amy a;, A, Amn
aml am2 amn
g, | &m-1 Hm-2)2 mon | L AT —_A
81 P n
T3 2.2. SIxi AB1 MaTpHIli € B3aEMHO TPAHCTIOHOBAHUMU?
1 0 -1 1 0 -3 1 0 -1 1 0 -1
A0 2 11]i110 2 1 B.|O 2 11]i| O 2 1
31 -1 1 O 31 0 -1 -1 0
1 0 -1 1 0 3 1 0 -1 1 0 3
B.|10 2 11]i|0 2 1]|. r.io 2 11¢(ij0 2 1].
31 0 1 10 31 0 -1 10

T3 2.3. SIxa xBagpaTHa MaTpULA € ONUHUIHOIO?
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0 1 0
1 0 0
A E= E. E=
1 1 1 0 O 1
0 0 O
1 0 O
0O 0 .. 1 0 1 1

\l

0
(8 |
T3 2.4. CyM010 SIKUX ABOX MATPHIIh € MATPHUILS
5 3 1 -2 2
A. + . b.
2 -7 4 -5 -4 3)
5 3 3 2
B. + . I. .
T (2 _J (5 N

2 5
T3 2.5. Pi3HuIIeI0 AKUX JABOX MATPHIID € MATPHIIS ( 3 11} ?
-1
5 3 1 -21 5 3
A. — . b. — 4
2 -7 3 40 2 -7
0
5 3 3 -2 5 3
B. — . I. —
2 -7 5 4 2 -7
T3 2.6. I1lo nasuBaeThes 100yTKOM Marpumi A Ha uucio o ?

2

4
A. Jlo6yrkom matpuii A Ha umciao oo HasuBaeThes HoBa Matpuls C = oA, sKa BiAPI3HAETHCS Bin
Marpuii A THM, 0 KOXKHUI €JIEMEHT MEPIIOro psaKa MaTpuili A MOMHOXA€ThCS Ha YUCIO O

2
5
1
3
5

a a ... a
oA = 21 22 2n
a'ml am2 amn

B. Jlo6ytkom matpuii A Ha uncno o HasuBaeThes HoBa Matpuist C = oA, ska BiapisHSETbCS Bin
Matpuii A THM, 10 KOXKHHIA €TeMEHT HEPIIOro CTOBIISE MATPUIll A MOMHOKA€THCS HA YUCITO O

aall alz e aln

aa a ... a
oA = 21 22 2n

Ocaml am2 amn

B. Jlo6yrkom Marpumi A Ha uncio o HasuBaeTbes HoBa Marpuiss C = oA, sKa BiApi3HAETHCA Bin
Matpuii A TUM, 110 KOXKHHUH €l1eMEHT MaTpHIli A MOMHOXKAETHCS HA YHUCIO OL

oA =
08, 08, ... 08y,

. o6yrkom matpuii A Ha uncio o HasuBaeThes HoBa Marpuist C = oA, ska BiapisHIETbCS Bin
maTpuii A TUM, 0 KOXKHUHN €IEMEHT TOJIOBHOI [iaroHan Matpuili A MOMHOXKAETHCS HA YHCIO O
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Olall 3.12 cee a.ln

a oa ...oa
oA = 21 22 2n

ny Q.  --- 0@,

3 5
T3 2.7. JoOyTkoM urcia o, =2 Ha MATPHUIIO ( j €

-1 -4
6 10 6 10
A. . b. .
-2 -8 -1 -4
6 5 6 5
B. . I. .
-2 -4 -1 -8
T3 2.8. 1o HasuBaeThes qo0OyTKOM Matpuiii A posmipy MxN Ha matpuio B posmipy nx p ?
A. Marpuus C=AB posmipy Mx P, KOKHUH enemeHT Cj sAKOi OOUMCIIOETBCS 32 MPABHIIOM
CIJ = a.lltllj +a|2 'b2j +...+ain 'bnj .

b. Marpuus C=AB posvipy Mx P, KokHuil eneMeHT Cj sKoi OOYHCIIOETHCA 3a MpPABHIOM
CIJ = ajlbll +8.12 'b2i +...+ajn 'bni.

B. Marpuus C=AB posmipy PXM, KOKHHI €TEMEHT Cjj sIKOT OOYMCIIFOETBCS 3a IPABHIIOM
Cij = &by +aj, by +...+ 3y, - by

I'. Ksagparna marpuist C=AB (-toro mopsaky (qzmin {m,n, p}), KOXHHUI €IeMeHT Cj; sKoi

obuncoeTheA 3a mpaBwioM  Cjj = ajby; +aj, -by +...+ 854 by

3 21
T3 2.9. Io0yTKOM SKHX TBOX MAaTPHIIh € MATPHUIIS (5 3 2) ?
1 1 1 21 1 1 2 1
A. . b. .
2 -1/{0 4 1 2 - 1 0
1 1) (2 1 1 1 1
B. . I.
2 1){1 10 2 -
T3 2.10. {oOyTKOM SKHAX ABOX MATPHIIb € MATPHIISA (
1 1)(1 1 1 1)(1 -1
A. . b. .
-3 1){4 3 -3 1)4 3
1 1)(/1 -2 3 1 1)(2 -1
B. . I. .
-3 1)l2 3 0 -3 1)1 3
1
1
2

1
T3 2.11. Io6yTKOM SIKMX JBOX MAaTpPHIlb € MATPUIS | 3 ?
0

0
2.
4

o w
W o r

ol
DN
N——
)

1 O 1 O
111 11
A0 1 . B.l1 1 .
210 0 2
-1 2 -1 2
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1 O 11 1 O 1 01
B.|1 1 . r.|1 1 2 1 0].
2 0
2 -1 -1/{3 0 1
T3 2.12. Busnaunuk sikoi Matpuii A ILOplBHIO 8
1 -1 5
A A= . B. A=
6 7 O
1 2
B. A= . I. A=
5 6 7 4
T3 2.13. Busnaunuk sikoi marpuii A mopisaroe 17?2
010
1 0 2
3 0 4
A.A=| 0 3 0]. b. A= .
011
-1 0 5
1 0 1
1 0 O 0111
B. A=|0 2 1]. Ir -A={2 4 0 O
3 -1 0 0 5 3 4
T3 2.14. SIka 3 MaTpHILIb MA€ BU3HAYHUK, IO A0OpiBHIOE (2 ?
1 3 -1
2 3 -1
0 4 1
A. A=|0 4 2 |. B. A=
0 0 13
0O 0 7
0 0 3
3 00 4 0 0O
B.A=|4 4 0 r.A=[{0 5 0 0.
7 5 6 7 6 3 5

T3 2.15. Slka matpurs A™ nasusaerses obepreHoro 10 Matpuii A ?

A. KsagpaTHa marpuus A7 Toro x nopsiaky, mo i A, HasuBaeTbcs 00epHeHOW g0 A, AKIIO
A-At=0.

b. Ksamparna matpurs A toro x nopsiaky, mo i A, HasuBaeTbes obOepHeHOW 10 A, AKIIO
A-AT=AA=E , 1e E — onuamyna MaTpuis Toro % mopsKy.

B. KsagpatHa maTpuus A™ toro x nopsiiky, mo i A, HasuBaeTbcs oOepHeHO 10 A, AKIIO
ATA=A.

I'. KBagpatHa maTpuis A toro x nopszky, mo i A, HasuBaerbcs obGepHeHO 10 A, SKIIO
A-AT=A,

T3 2.16. Jlns sixoi matpuii A icHye oGepHeHa MaTpuULsL Ao

A. Marpuis A noBuHHA OYTH NPAMOKYTHOK PO3Mipy MXN, mpu4oMy KiTbKICTH psAKiB M Oinbiia
Kinekocti cropmmis N (M >n).

B. Marpuus A mosunHa Oyt kBagpataoro (M =N) iocobmusoro (det A=0).

B. Marpuns A mnoBuHHA OyTH MPAMOKYTHOI PO3Mipy MXN, NpUYoMy KUTBKICTh PSAKIB M MeHIa
KibKocTi cropnuie N (M < n).

I'. st Toro, mo6 Matpuusg A Mana oGepHeHy A HeoOXiHO 1 J0CTaTHERO, 06 MaTpuis A Oyna KBaj-
parroo (M =n) i veocobnusow (detA=0).

T3 2.17. SIka Matpuist S HA3MBA€THCS IPUEIHAHOKO 10 MaTpuii A ?
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My, My, oo My, Ar Ap o Ay
A My My o My, B Ay Ay o Ay
Mnl an |vlnn Anl An2 Ann
A dp ... Ar Ay o Ay
B. dy; Ay ... ' r Ar Ay oo Ay
an1 an2 v ann Aln A2n cee Ann

(Tyr My i A — BianosimHo minop i anreGpaiune nonosHeHHs enementa &;; Matpuiti A ).
T3 2.18. Hexaii matpuus S € npueanmanor g0 matpuii A. 3a ko0 (OpMyIOK OOUMCITIOETHCS

o0epHeHa MaTpuIs A o marpuni A ?

A Al=detA-ST. B. Al =detA-S.
Alo_ L1 5T At
det A detA

T3 2.19. Jlns sixoi matpuii A 06epHEHO € MaTpHIls

L (2 -1
A= ?
-5 3

31 3 -1
A A= ) b. A= .
5 2 5 2
-3 1
3 1 1
B. A=| 5 2]. r. A= .
5 -2 1
0 1
T3 2.20. Slka MaTpuIls € BUPOIKEHOIO (0COOINBOIO)?
1 2 -1
1 2 -10
2 -1 4
A |3 4 3 0] b.
4 2 3
2 -1 4 1
1 0 O
1 2 -1 1 2 -1
B.|2 -1 4| r.l2 -1 4
3 1 5 3 1 3

T3 2.21. flka 3 MaTpUIIh € BUPOIKEHOKO (0COOIMBOIO)?

S P L P L R by

T3 2.22. flka 3 MaTpUIh € HEBUPOKEHOIO (HEOCOOIHBOIO)?

1 21
4 550
2 1 3
A. .12 1 3 0].
3 3 4
1 211
1 00

-20-



1 21 1 2 1
B.|2 1 3]. r..2z 1 3
3 3 4 7 5 10
T3 2.23. [lns sxoi matpuni A mpueaHaHa MaTpUUA S Mae BUIIIA
0O 0 -1
S=|1 -1 -1/?
-1 0 1
111 1 01
A.A=|0 1 0. b. A=|0 1 0].
110 110
1 -11 111
B.A=/0 1 1]|. r.A=/{0 1 1].
1 1 0 110

T3 2.24. Jlna sixoi matpuni A mpuenHaHa MaTpuUsA S Mae BUIIISL

7 4
S= ?
53

3 4
3 5
A. A= . b. A=| -4 T7|.
-5 6
1 0
2 50 3 5
B. A= ) r. A= .
-4 7 1 -4 7
T3 2.25. Jlna sixoi matpuni A oOepHEHa MaTPULA Mac BUTIISL
0 -1 1
A*=|0 1 02
1 1 -1
101 1 01
A A=[0 1 0 b.A=|1 1 0
110 2 11
101 1110
B. A 01 1} I aA=l0 1 0 1/
110 1101
010

T3 2.26. Ipu skiii ymMoBi KBajpaTHa cuctema JiHiiiHux piBusus AX =B, ne A — kBagpartna matpuis,
X — MarpuIs-CTOBIENb HEBiOMUX, B — MaTpuis-cToBnelb BUIBHUX UYIEHIB, MA€ €MHUN PO3B’A30K i
3a SIKOI0 (HOPMYJIOK0 BiH OOUMCITIOETHCS ?

A. A —ocobmmsa matpunst (detA=0) i X =A'B.
B. A —neocobnua matpuns (detA=0) i X = A'B.
B. A —neoco6musa matpuna (detA=0) i X = BA™,

I'. A —neoco6musa matpuns (detA=0) i X = ABA™!.

T3 2.27. 3a skow (GopMyI0K O0OUHCIIOEThC po3B’s30k X wmarpuunoro pisusaus AX =B, e A —
KBajipaTHa HeocoOnuBa Matpuus (det A= 0)?

A X =A"B. B. X =BA™.
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B. X =A'BA. I. X =ABA™.

T3 2.28. 3a sko0 GopMyIIOK0 OOUHCITIOETECS po3B 130k X MatpuuHoro piBHsaHS XA=B, ne A —
KBajpaTHa HeocoOnuBa Marpuis (det A= 0)?

A X =A"B. b. X =BA™.

B. X =A'BA. r. X =ABA™,

T3 2.29. 3a sxor0 GpopMyI0K0 0OUUCITIOEThCS PO3B 130Kk X Marpuunoro piBHsuEs AXB=C, e A i
B — kBagparui HeocoGmuBi MaTpUIIi?

A. X=B'CA™, . X =A'CB™.
B. X=B'CA™. r. X=A'B™C.
T3 2.30. SIke MaTpuvHe PiBHSHHS MA€ PO3B’ 30K (X y)=(2 —1)'?
3 2 3 2
A. =(8 -1). . =(11 1).
0] P R Y B

ot y)fg BJ-e noneoy] %-es

X 3
T3 2.31. Slke maTpruHe piBHSHHS Ma€ PO3B’SI30K ( } (4]

G R
et b

(x y z)=(3 -1 2)

10 3 10 3
A(x y z)2 1 0|=B3 4. B (xyz[21o0=(5 3 10).
021 021
10 3 10 3
B.(x y z))2 1 0|==(7 7 5. I.(x y z)|2 1 0|=@ 3 11).
021 021
1
T3 2.33. SIke matpuuHe piBHAHHS Ma€ po3B’si3ok | Y |=|1?
z 1
1 0 3\(x) (4 1 0 3)(x) (4
Al2 1 0|ly|=]|3|] B|2 10 y]—B.
0 2 1)\z 3 0 2 1)\z 5
1 0 3)(x) (4 1 0 3\(x) (5
B.|2 1 0||y|=|5 r.j2 10 yJ—S.
0 2 1J{z) |3 02 1){z) (3

T3 2.34. Slke maTpuuHe piBHAHHS Ma€ PO3B’SI30K
X, Xpp) (O 1)
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A (2 —1}(&1 xlzj(—l Oj:(z —ZJ. 5 (2 —1j(x11 xlzj(—l 0]:(2 Oj.
1 0 /(X XpJ)LO 2 1 2 1 1 )(Xy X)L O 2 -1 2
. (2 —1](x11 xlzj(—l 0)2(2 —2) r (2 0](x11 Xlzj(_l 0)2(2 1}
1 0 ){xy Xp){1 2 1 0 1 -1){xy; X)L O =2 2 2

T3 2.35. Slke maTpuuHe piBHSHHS Ma€ PO3B’SI30K

(Xn Xy, xng 1 0 0

X1 Xy Xp3

w o o e e o200
-1 0 1

20xxx100200

BJ@QQO*O
-1 0 1

0
. (2 1)(x11 Xy, 0
1

X1 X X23

0
%SW“J w%ﬂi}
X X X -
21 22 23 0 O 1

Ilpakmuune 3anammsa Ne 3,4. BekTtopu Ha miomuHi Ta B mpocTtopi. Jii Hanx
BeKkTOpamMu. CkajsipHuii 100yTOK BEKTOPIB.
BekTopHuii 100yTOK BekTOpiB. Mimanmnii 100yTOK BEKTOPiB

o
(BN

o

Osnauenns. Cranapuum 006ymKom 080X eKmMOpi6 HA3UBAETbCA YHCIO, SIKE JIOPIBHIOE

NOOYTKY JOBKHH LIUX BEKTOPIB HA KOCUHYC KyTa MDK HUMH:

a-b :‘5‘-‘6‘-COS¢, (2.10)

e ¢ = (5?5) — KyT MDK BEKTOpamu a i b.
Pe3ynbTaToM ckamsipHOTo AJ0OYTKY BEKTOPIB € YUCIO (CKaJSIp).
Baacmueocmi ckanapnozo 006ymky:

a) aJare0Opai4Hi BJacTHBOCTI:

1) a- b=b-4 - KOMYMAamueHicmb,
2) cd-b=a(a-b),da-po=p(a-b),cd -po=af(@-b) - acoyiamusna enacmusicmo
BIOHOCHO YUCT08020 MHONCHUKA.
3) (A+b)-c=a-c+b-¢c, a-(b+c)=a-b+a-c — oUCMpUOYMUBHI 3aKOHU MHONCEHHS
8IOHOCHO 000ABAHHSL.

puknan. (33+2b)-(4a-3b)=123-4-93-b+8a-b—6b-b=125-3—4-b +6b-b.



0) reoMeTpH4Hi BJaCTHBOCTI:

1) 4-b=0<3.L1b — ckamspuuii 106YTOK HOPIBHIOE HyIIEBi TOA] i TUIBKH, KOIH BEKTOPH

MePIeHANKYISPHI.
= =2 o . o
2) a-a= | | — CKaJISIPHUHN KBAJpaT BEKTOPa JOPIBHIOE KBAIPATy HOTO JOBXKHHHU.
3) a|=va-a (2.11)

— MOIyib (JIOBKMHA) BEKTOpA JOPIBHIOE KOPEHIO KBAJAPATHOMY i3 HOTO CKaISAPHOTO

KBajpara.

Qy
o

4) Cos @ = (2.12)

(=N

— KOCMHYC KyTa MDK JIBOMa BEKTOpPaMM JOPIBHIOE CKAISIPHOMY J0OYTKY LIMX BEKTODIB,

o

MOIIEHOMY Ha J00YTOK iX JOBXKUH.
Bupas3 ckanapnozo 000ymky 060x éekmopie uepes ix Koopounamu

6 OPMOHOPMOBAHOMY Da3uUCi

—

Hexaii B opronopmoBatomy 6asuci B ={i,j,k} Bexropu d i b mawoTs KoOpaumHATH:

ax.,y,,2).b(x,Y,,2,). Toxi
a-b=x-X+Y,-Y,+2 -2, (2.13)
— CKaSIpHUM J0OYTOK JBOX BEKTOPIB B OPTOHOPMOBAHOMY Oa3Wci JOPIBHIOE CyMi TMOTApPHUX
NOOYTKIB 1X BIAMOBIIHUX KOOPAUHAT.
Joesrcuna eekmopa
Hexaii B opronopmoBanomy Gasuci B ={i,],k} Bekrop a=(xY,z). 3a dopmyiorw
(2.11) oTpumaemo:

la) =x*+y?+2° (2.14)

— JOBKHMHA BCKTOpa I[OpiBHIO€ KOPCHIO KBaIpaTHOMY 3 cymu KBaI[paTiB Horo KOOpAWHAT.

Hpuknaa. Hexaii a(2,-2,1),b(3.15). 3uaiitu KyT MDK BeKTOpamH a i b.
3a ¢popmyinoro (2.12):

Q)
(=]

_ 2:3+(-2)-1+1-5 _ 9 _ 3
ap| V2?27 +17 VE 17157 935 35

Cosgp =

KaxyTsb, 1m0 Bektopu a, b i C yrBoprorots npasy mpiiiky (abo pernep (a b.¢c ) — 0ooamHo

opieHmo6anuil), K10 BOHU PO3MIILIEH] B IPOCTOPI MPOTH TOAMHHUKOBOT CTPUIKHU (Mai.11).
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Ql

(@
7

-

Man. 11
Bektopu &, bic YTBOPIOIOT 1igy mpitiky (penep (3,5 ,C) — 6i0 ‘emHo opicnmosanuil),

SIKIIIO BOHHM PO3MIILIEH1 B TPOCTOPI 32 TOJUHHUKOBOIO CTPUIKOIO (Man.12).

Ql
Q|
/

Maiml. 12

OsHauenus. Bekmopuum 000ymKkom 080X 6eKMOpié Ha3WBAEThCS BEKTOP, JOBKUHA SKOTO
JOpIBHIOE JOOYTKY JIOBXXKMH IIMX BEKTOpPIB Ha CHHYC KyTa MDK HHMH; 1€l BEKTOp
NEPICHANKYISIPHUNA JI0 KOXKHOTO 3 MEPEMHOKYBAaHUX BEKTOPIB 1 YTBOPIOE 3 HUMH IPaBy TPIHKY

(man.13):

a-5]| [a6]=ffflsne s

(=2

—

d

mai. 13
PGSYHLTaTOM BCKTOPHOI'O I[O6YTKy BGKTOpiB € BCKTOD.

Bnacmueocmi éexmopnozo 000ymky:

a) aJare0Opai4Hi BJacTHBOCTI:
1) [ﬁ . 6J= —16 . 5] — QHMUKOMYMAMUBHICMD,
2) [aé-BJ: a[ﬁ-BJ, [é-ﬂBJ:ﬂlé-Bl [aé-ﬂBJ: aﬁ[ﬁ-BJ — acoyiamuHa 81ACMUBICb

8IOHOCHO YUCTI08020 MHONCHUKA.

-25.-



3) [(é + 5)-6J: [é . 6]+ lB-EJ, [é (b + E)J: [é . 5J+ [é' . 6] —  Oucmpubymueui  3aKOHU
MHOINCEHHSL BIOHOCHO 000ABAHHA.

0) reoMeTpH4Hi BJIAaCTHBOCTI:
1) |a-b|La la-blip,
2) (5, b, lﬁ . BJ) — mpaBa Tpiiika,
3) [é . BJ: 0« d|lb — BexTopHMil 10GYTOK JOPIBHIOE HYNIEBI TOJ i TUIBKH, KOIH BEKTOPH
KOJIIHEapHi,

2) Suuprua=|[a B (2.16)

— MOJYJIb BEKTOPHOTO JNOOYTKY JOPIBHIOE IUIOINII IMapajenorpama, nmodyJIoBaHOTO Ha IUX

BEKTOpax (BIAHECEHUX JI0 CIUILHOTO MOYaTKy — Mall. 14).

b
a a
man. 14

5) S, = %\[a 5] 2.17)

Bupas3z eekmopnozo 000ymky 060x éekmopis uepe3 ix Koopounamu

6 OpPMOHOPMOBAHOMY Da3uUCi

Hexaii B opronopmosanomy Gasuci B ={i,],k} Bextopn 3 i b maioTts KoOpmMHATH:

a(Xy, Y1, 2,)s B(Xza Y,,2,). Toni

i ] Kk
[a"b]= X Y14 (2.18)
XZ y2 ZZ

— BEKTOpPHHMM J0OYTOK [JBOX BEKTOPIB B OPTOHOPMOBAHOMY Oa3uci JOPIBHIOE AETEPMIHAHTY

TPETHOTO MOPSAAKY, B MEPIIOMY PAAKY SIKOTO CTOSTh Oa3MCHi BEKTOpH 1, |,K , B IpyroMy psaaxy —

KOOPpAWHATHU IIEPpIIOro MHOXKXHHKA, B TDETBOMY PAAKY — KOOPAWHATU APYTOI'O MHOKHHUKA.

Ipuknan. Bepmman TpukyrHuka ABC watote koopamnatu: A(L,-1,2), B(5,-6,2),
C(L3,—1). OOumcnuTH TWIOIly TPUKYTHHKA 1 JOBXKHHY BHCOTH, OMNYIIEHOI 3 BepiinHM B Ha

cropony AC (man. 15).

- 26 -



A Ko c

man. 15

I[L1011y TPUKYTHHKA 00UMCITIOBATUMEMO 33 (OPMYIIOID: S, = — ‘[BA BC ]‘ 3 iHImoro 6oKy:

lifz7 ==<| 1
S, = % AC - BK . 3Bixcu: —‘[BA- BC|= 2 AC - BK. 3 ocrannboi piBHOCTI OTpEMAEMO:

HBA BC‘
. BA=(1-5-1+6,2—2) = (~45,0),BC = (1-53+6,-1-2) =(-450).

i j k -
[ﬁ' i @]z —4 5 0|=-15] —12j —16k ,T00TO lBA- BCJ= (-15,-12,-16) .
-4 9 -3

‘[BA BC]‘ JE15)2 + (“12)7 + (~16)% = /625 = 25, S, :%-25:12,5(@. on)
AC = (1-13+1-1-2) = (04-3), AC =|AC|=+16+9 =5.

BK = 255 =5(0x.)

Osnauenns. Miwanum 000ymKoM mMpbOX 6eKMOpié HA3UBAETHCS YHCIO, SIKE JIOPIBHIOE
CKaJISIpPHOMY TOOYTKY BEKTOPHOTO JOOYTKY MEPIINX IBOX BEKTOPIB HA TPETIi:
a-b-c=la-blc. (2.19)
Teopema (ceomempuunuit 3micm miwanozo 006ymxy)
Mooynv  miwmanoeo 000ymKy mpvbox B8eKkmopie OOpisHIOE 00’eMy napanenenineoaq,
no6y008arH020 HA Yux 8eKMopax (8ioHeceHux 00 cnitbHo2o nowamxy — Main.16). Miwanuti 0obymox
— dodamue 4UcCo, AKWO BeKMopu Ymeopwms Npasy mpilky, 6i0 €MHe UYuclo, SKU0 6eKmopu

VMEOPmMb I8y MPIUKY I O0OPIGHIOE HYI0 MOOJI | MilbKU MOOI, KOJU 8Cl 6eKMOPU KOMNIAHADHI.

Mai. 16

ToOto, Mimmanuit JOOYTOK Mae TaKi 81acmu8ocmi.

1) Vnap—da: a- 6 . 6‘ , (220)

2) d-b-¢>0, komu (a,b,C) — npasa Tpiiika, d-b-¢<0, xomu (a,b,C) — nisa Tpiiika,
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3) a-b-c¢ =0 Toxiinuime Toai, KOJU BeKTOpH a,b,C KOMILIaHAPHI.
3a JI0MOMOror0 MIMIaHOTO MOOYTKY TPhOX BEKTOPIB MOXHA TaK0oX oO4ucitoBaTH 00’eM

TPUKYTHOI IPU3MU Ta TPUKYTHOT MipaMigy, moOy10BaHUX HA X BeKTopax (Mai. 17, 18).

Vmp.npua,wu: %‘é . 6 : 6‘ (221)

Vm,,.m»p.:%\a - 6\ (2.22)

main. 18

Bupa3z mimanozo 000ymky mpvox eéekmopis uepes ix xoopounamu

6 OpPMOHOPMOBAHOMY Da3uci

—

Hexait B oproHOpMOBaHoMy Gasuci B ={I, ]IZ} BekTOopu a, b i C MmaroTh KoopaMHATH:

axy, Yi:2,), E)’(Xz’ Y2:2,),C(X;, Y5, Z5) - Tomi

R X1 yl Zl
a-b-c=\x, vy, z, (2.23)
XS y3 ZS

— MimaHui 100yTOK TPhOX BEKTOPIB JIOPIBHIOE JIETEPMIHAHTY TPETHOTO MOPSAIKY, B MEPIIOMY
PAZKY SIKOTO CTOSTh KOOPAMHATH MEPIIOT0 BEKTOpa, B IPYroMy — KOOPAMHATH JAPYroro BEKTOpa, B

TPETHbOMY — KOOpAUHATH TPETHOI'O BEKTOPA.

Hpuknaa. O6uucnuTH 00’€M 1 BUCOTY TpPUKYTHOI mipamian (man.l9), moOymoBaHoi Ha

Bektopax: a(1,-2,3), b(21-1),(3,-3,4).
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maini. 19

L 1. - & .
O06’em mipamigu OOYHUCITIOBATUMEMO 3a (HOPMYIIOIO: Vmp.nip.:g‘a'b -C‘. 3 iHImoro OOKy:

1 A A o a-b-c|
Vnp.nip.= ESocu. -h. 3Bigcwu: E‘a ‘b -C‘ =3 Socn.- h. 3 ocTranHBoi piBHOCTI OTpHMaemo: h = :

1 -2 3
ab-c=p 1 —1=4+6—18—9—3+16=—4,Vmp.mp.=%-\—4\=§(Ky6.oz1.)
3 -3 4
1 o] Pk -
SOCH.ZE‘[a'b_,I[e [3'6]: 1 -2 3 :_1T+7T+5E.TOH1 la'bJ:(—1,7,5),
2 1 —

)

SOCH,=1\/1+49+25 =1\/7_=@ (kB.ox), h=— % __ % (on
z 27 53 5

2

TecToBi 3aBIaHHS 10 IPAKTHYHOI'O 3aAHITTS:

T3 4.1. 1o nasuBaeThes npoekiiiero Bekropa AB na Bics | ?

—_— —_—

A. TIpoexuieto Bektopa AB ma Bice | masusaetbes uncno np; AB, sike mopismioe moBxuHi Bipizka

A B, mix npoekuisimu Bizmosinso mouatky A ikinns B Bekropa Ha Bich | |

—_ —_—

B. Tlpoexuiero Bektropa AB ma Bich | mHasusaethest wucno np; AB, sxe mopiBHIoe TOBXUHI Bifpizka

AB, wmix npoekuisimu BimmosinHo moyatky A i kinus B Bektopa Ha Bick | , mpuuomy nomxuHa

- - - -
Geperbest 3i 3HakoM '+, skmo Bekrop A B, crmiBHampsivitennii 3 Biccro | AB, ™1, a6o noexuna

- R -
Geperbest 31 3Hakom -, sikmio Bekrop A B, Hampsimitennit mpornnexso oci | AB, N

—_— —_—

B. Tlpoekuicto Bekropa AB Ha Bice | HasuBaerbes umcio npy AB, sixe mopiBHIOE CyMi JIOBKHH

Binpiskis AA, i BB, ne A i B, — npoekuii Binmosinso noyatky A i kxinus B Bexkropa AB Ha Bick

—_—

I'. Tpoekuieto Bektopa AB ma Bick | Hasusaerbest BekTOp npy AB, sxuit j0piBHIOE CyMi BEKTOPiB

—_

- - — -
AA i BB, ze A i B| —npoexuii Bimmosinxo nouarky A ixinns B Bexropa AB HaBics | .
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T3 4.2. Yomy nopiBHIOE MpOeKIIis cymMmu  1py (5 + B) ?
A. npr(5+5) = npr5+npr6—2npra-npr6. B. npr(a+6) = npra‘nprb’ .
B. npl-(5+6) = npl—aJrnpl—B : I. np|~(5+6) = Enpra+a-npr5 :

T3 4.3. Ipoekuist np;b Bexropa b na BEKTOp a JOpPIBHIOE

A. npgb = @|sin (5?5) : b. np,b = d| cos(é?ﬁ).
s . AN - - A
B. np,b = b |cos(a, b). I. np,b =|b [sin(d, b).
T3 4.4. Hanpsimui kocunycu COSaL, COS[3, COSY BekTopa @ 3B’si3aHi CIIBBiJHOIICHHAM
A. cos? a+cos’B+cos’y=1.  b.cos®o+cos?p+cos’y=|af.
B. cosa - cosf - cosy =1. I'. |cosa|+|cosP|+]|cosy|=1.

T3 4.5. B sxomy sunazaky nppd =07?

A. Bexrop d mapanensHuii 10 oci | . B. Bekrop a yrBopioe 3 Biccio | kyr 30°.
B. Bekrop @ yTBOpIOE 3 BicCrO I kyr 45°. T.Bekrop 8 NeprneHAMKYIAPHUIA 10 Oci I,

T3 4.6. Yomy nopiBHIOIOTH KoopauHaTH Bekropa AB, skmo Bigomi KoopauHaTH MHOro IMo4YaTky
A(Xp,Ya,2Zp) ikians B(Xg,Yg,2g)?

A. AB=(Xp+Xg;Ya+VYg:Za+2Zg). B. AB=(Xpn—Xg;Ya—YgiZan—2Zg)-

B. AB=(Xg —Xa;¥s —YaiZs —Za)- . AB=(Xa"Xg;¥Ya'Yg:Za-Zg)-

T3 4.7. SIx 009HCITIOETHCS MOAYITh (JIOBKUHA) BEKTOpA

d=a, +a,j+a,k?

A. |3 =[a,]+[ay|+]a,] - b. |<'§|:—\/axz+ay2—az2 .

B.|d]=\a’~-a, +a,’ . T.|d=4a’+a’+a,” .

T3 4.8. I{o nasuBaeTbes 100yTkoM A8 BekTopa a Ha ckamsp A ?

A. JIoOyTKOM BeKTOpa & Ha 4YMClio A Ha3MBA€ThCS BeKTop Ad, skuii Mae Taki BiactuBocTi: 1)
|Adl= A]-|d]; 2)sxmo A=0,70 0-a=0; sxmo A>0,10 2a1T7Ta; saxmo 1<0,10 23T 4.
B. JloGyTtkom BekTOpa @ Ha 4MCIO A Ha3uBaeThes BeKTop Ad, sSKkuil Mae Taki BiaacTuBOCTi: 1)
|Adl=A-|a]; 2)saxkmo A =0, T0 0-d=0; sxmo A>0,710 2811 ad; sxmo A<0,10 23 TL 4.
B. Jlo6yTkoM BekTOpa @ Ha 4YMCIO A Ha3uUBae€Thes BEKTOp A8, sKMil Mae Taki BiacTMBOCTI: 1)
|Ad|d Al|al; 2)sxmo A=0,10 0-d=0; sxmo 10,10 Ad T &.

I'. JIobyrkom BekTopa a Ha uucio A Ha3sMBA€ThCs BeKTop A8, skuii Mae Taki BiactuBocTi: 1)
|Ad|=A-|d]; 2)saxmo A=0,10 0-d=0; sxkmo 10,10 Ad T 4&.

T3 4.9. JloBxuHA SKOTO 3 BEKTOPiB AOPIBHIOE |§| =57

A d=3+2]+4K. b d=3 +2] -2V3K .

B. =2 +2] +2/3K . I.3=31-2]+4k.

T3 4.10. 1o Ha3MBaETHCS CKAISAPHUM JOOYTKOM & - b BEKTOpiB a i b?
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— - A
A. Cxanspaum 100yTKOM BekTopis @ i b nasuBaeThcs uncio, sike nopisaioe  a-b = |§”b‘ cos(a,b).
— g — . N
B. Cxanspaum 100yTKOM BeKTOpiB 8 i D HasuBaeThes umcno, ske gopiBure a-b = |§”b‘ sin (a,Db).
B. CkansipauMm 100yTKOM BEKTOpIB @ i b nasusaerbes YHCII0, SIKE JIOPIBHIOE & - b= |a| ‘ ‘
— — — A —
I'. Ckanspaum 100yTKOM BeKTOpiB & i D HasuBaeThes umcno, ske gopiBaroe  a-b = |a| b cos(a,b).

T3 4.11. Yomy nopiBHIOE CKaISpHUIA 100yTOK & - b BEKTOPIB
d=a, +a,]+a,k i b=b,i+b,j+bk?

A. a-b=ab,—ab, —ab,. b ab=ab,—ab +ab,.

jab]

B.a-b=ab, +ab,+a,b,. I a-b=ab,+ab, +a,b,.

AYEN

T3 4.12. Yomy nopisHiOE KocuHyc Kyra @ =4a,D Mibk aBOMa BeKTOpamu ézaXT+ayi+aZIZ i
b=h,i +byj +b,k?

- ab+ab+ab

A. cos(a,b =
\/a +a,” +a, +\/b +b,? +b,?
_ ab, +a b, +ab
B. cos(d b)= 2 )2(X2yy 2222 2
\/ax +a,” +3a, —\/bX +b,” +b,
AL asb, —a b, —a,b,
B. cos(a,b =
\/a +a,” +a, +\/b +b,? +b,?
~ asb, +a b, +a,b,
I. cos(a, =

\/a +a, ’ ta, \/b +b +b,’
T3 4.13. Jlns toro, mo6 HEHY/IbOBi BeKTOpH a i b Oy OpTOrOHANPHUMH (TIEPIICHIUKYIIIPHUMH )
al 6, HEOOXIAHO 1 JOCTATHBO, 11100
d-b>0. b.a-b=0. B.&b<0. I &ab=0.
T3 4.14. Jlns Toro, moG HeHyNbOBi BekTopd & =a,l + aij + aZIZ i b= b0 + bij + bZIZ Oyn

KoniHeapHuMu (mapanensaumu) a ||b , HeobxigHo i JocTaTHBO, MO

A. a,b,+ab, +a,b,=0. B ab,—ab +ab,=0.
B2 B R
b, b, b b, b, b

A 3strizk 0 L B
b=2i —j-3k b=2i+)-3k

B 2=l FIk pasteivl
b=3+2]+5k b =31 +2)+5k

T3 4.16. SIki 1Ba BEKTOPH yTBOPIOIOTH Mix co60r0 roctpuii kyr (COS¢ > 0)?
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A a=2i +3] -4k . a=2i +3] -4k

b=7—j+3k b=i—-j-2k
A Y e R e

b=2i—-]+k =1 —j+k
T3 4.17. SIki 1Ba BEKTOPH YTBOPIOIOTH Mi c060r0 Tymuii Kyt (COS® < 0)?
N §:21+£_kq, B a=2i+j-k

b=3i+)+5k b=7-3j+k
B. §:2L+£_kﬂ. pjd=2+i-k

b=2i —j+3k b =2i +3] +5k

T3 4.18. Jlns skux naBox Bektopie a 1 Db kyr ¢ Mk Humu popiBHioe @ =7/3

(cosp=cos(n/3)=1/2)?

a=i++/3K a=]j-+/3k
AT I B.{. N
b =21 +/3] b =61 ++/3]
. a=i-3k - a=]++/3k
“lb=27+3k " |b=+6i +43k
T3 4.19. Slki nBa BekTOpH KONMiHEapHi (rapasieibHi)?
A a=2i —3]+4k . a=2i —3]+4k
" |b=4i+6]+8k " |b=4i-6j-8k
B a=2i —3]+4k . a=2i +3] +4k
" |b=-4i +6] -8k " |b=4i-6]-8k
T3 420. Sxuii 3 BekropiB yrBopooe 3 Bicco OX  wanpsmumii  kyr o =60°
(c03a=ax/|é| , C€0s60° =1/2)?
A d=i+2]+4k. B. d=+/2i +/3] +/3K .
B.d=1-3]+2k . I a=1+2v2]++/3k .
T3 421. Sxumii 3 BekropiB yrBoproe 3 Biccto Oy  mampsmumii  kyr 3 =45

(cosB:ay/|§| , €0s45° :\/5/2)?
a=2i +]+K. B.a=i+2]+k.
B.a=i-2]+2k. I a=—+]+/2K.

T3 4.22. Sxkumii 3 Bektopie yrBoproe 3  Biccto Oz  wanpamamit  xyr y=30°

(COSy =a,/|a, cos30°= \/§/2)?

A =20 +]+VJ3K. B.a=i-2]+3K.
B.é:%7—§f+\/§ﬁ. r.a= g —§]+J§R.

T3 4.23. [1lo Ha3uBa€THCA BEKTOPHUM JI00YTKOM [ﬁ . b] BEKTOpa & Ha BEKTOP b?

A. BekropauMm m00yTKOM [é'.-b] HA3UBAETHCS BEKTOP C, SKUA 3aJ0BOJIBHAE YMOBaM: 1)
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—| N — —
6| = |§”b‘ sin(d,b); 2)cLda,c|b; 3)saxmo sekropu &, b , T Bimknactu Bix oHiei ToUKH, TO 3

KiHIL BekTopa C HAafKOpOTLIMH IOBOPOT BEKTOpa & MO CyMIlIEHHS 3 BEK-TOpoM D BuaHO
3IIMCHIOBAaHUM MIPOTH XOAY TOAWHHUKOBOI CTPLIKH.

b. BekropHuMm mo0yTKOM [ﬁ-b] Ha3MBAEThCSI BEKTOp C, SKUil 3al0BOJBHSE YMOBAM: 1)

— N, — —
|5| :|é”b‘ cos(a,b); 2)cLa,CLlb; 3)skuoBekropu d,b , C Bigknactu Bix omHiei TOUKH, TO 3

KiHISE BekTOpa C HAMKOpOTIIMA MOBOPOT BEKTOpPAa a JO CyMIlleHHs 3 BeK-TOpoM b  BHIHO
3IIMCHIOBAaHUM MIPOTH XO/AY TOAWHHUKOBOI CTPLIKH.

B. BekropuuM 100yTKOM [ﬁ-b] HA3MBAETHCSI BEKTOp C, SKUH 3aJ0BOJILHSE yMOBaM: 1)

) . _./\ — — - = g — g — . . . e
Cl= a”b‘ sin(d,b); 2)cLa,CcLlb; 3)sxmo sexkropu @, b, C Bigknactu Bix onHiei Toukw, TO 3

KiHI BekTopa C HAMKOPOTIIMM IMOBOPOT BEKTOpa & JIO CyMIlleHHS 3 BEKTOpoM D  BuaHO
3MIIICHIOBAHWUM MPOTH X0y TOAUNHHUKOBOT CTPIIKH.

I'. BekropHuM m00yTKOM [ﬁ-b} Ha3WBAETHCSI BEKTOp C, SKUil 3aJ0BOJBHSE YMOBAM: 1)

) . _./\ — — - = g — g — . . . e
Cl= |§”b‘ sin(d,b); 2)cLa,CcLlb; 3)sxmo sexkropu @, b, C Bigknactu Bix onuiei Toukw, T0 3

KiHI BekTopa C HAWKOPOTHIMM IOBOPOT BEKTOpa @& /IO CyMIlIEHHS 3 BEKTOpoM D  BuaHO
3MIACHIOBAHNM 3a XOJIOM I'OJMHHUKOBOI CTPIJIKH.

T3 4.24. BekropHuii 100yTOK [35} BEKTOpiB a i b JIOPIBHIOE HYJIIO, SKIIIO

A. Bextopu d i b neprenuxymsapui (3 Lb).
B. Bexropu d i b xomineapui a|b.

— N
B. Bekropu ad i b yrBoprorots Mixk coboro kyt d , b = t/4

/6.
T3 4.25. YoMy mopiBHIOE BEKTOPHHI T00YTOK ab BEKTOpIB
VT

I'. Bekropu & i b YTBOPIOIOTHh MK CO000 KyT & ,

—

d=a, +a v+ ak i b= bl+bj+bk

]k P 7oK
A. [a-B}: a, a, a|. B [a-B}: b, b, b,
b, b, b a, a, g,
Poj oK b a
B. [56}: a, -a, a|. I [3-5]: i b a
b, b, b, Kb a

—

T3 4.26. Moaynb (10BXHHA) BEKTOPHOTO T0OYTKY [ﬁ . b] JOPIBHIOE

|

A. [3-6]=|a||6|sin(af6). B. \[56] :g: in(a, b).

B, [3-6]=|a||6|cos(af6). r. ‘[a b] :Z:mn(a b).

T3 4.27. Sk po3ramoBaHuil BEKTOPHUHN 100yTOK [ﬁ . 5:| =C 1o BiTHOLICHHIO /10 BEKTOPIB a i b?
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A a=i+j+k a=i+]+k
b=2i —j+3k lb=2i+]+3k
p (a=ioivk pasteirk
b=2i —j+3K b=2i+]-3K
T3 4.29. [lyis sixoi napy BEKTOPIB BEKTOPHUHN JT00YTOK [5. . 5] KOJIIHeapHUi (TapaieIbHUN) 10 BEKTOpa
C=8i-2j-6k?
I p 31 +31+k
b=2i —j+3K b=2i —j-3K
B ii:Ij—th ) r §=I+qj+_>k )
b=2i+2)+3k b=-2i+)-3k
T3 4.30. Ins K01 mapu BEKTOPiB iX BEKTOPHUH J00YTOK [5. b J JIOPIiBHIOE HYIIIO?
A T L B
b=4i—j+2k b=4i -2]+4k
a=2i +3]-2k a=2i+)-k
" |lb=3i+3j-k " |lb=6i +3] -3k

T3 4.31. dnsa sxoi mapu BeKTOPiB iX BEKTOpHUN JOOYTOK [é b J OpPTOrOHANBHAN (TIEPIIEHANKYIISIPHAN)

JI0 BEKTOpA 6227+2]—|Z?

A a=3i+2]+k . a=3—j+k
“lb=2i+j-k “lb=2i+]-2k

B a=31+]+k . a=2i -2j+k
Clb=4i +4] -2k Clb=4i +4]-Kk

T3 4.32. Yomy nopiBHIoe Mimanuii 100yTok d-0 -C Tprox BekTOpPiB

d=a, +a,)+a,k, b=b,i+b,j+bk ic=c,i+c,j+c,k?

a, a, a, a, a, a,
A @b-c=b, b, b|. B ab-cc=lc, ¢ -
¢, C ¢C b, b, b,
PJ ok i J ok
B.d-b-c=la, a, a|. I.ab-c=p b, b
b, b, b, ¢, C ¢

T3 4.33. B saxoMmy BunajKy Mimanuii 100yTok Tpbox BekTopiB a -0 -C nopisHioe Hymo?
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A. Bekropu & , b, € Bsaemmo MepIeH IUKYISAPHi.

B. Bexktopu @, b , C ninilino HesanexHi.

B. Bexropu @, b , C — xommnanapHi (po3raioBani B oHii mIomuHi a60 B napajienbHUX IUIOMIMHAX ).

I. Bexrop d+b neprenuxymspuuii 1o Bexropa € .

T3 4.34. [lnst siK01 TPiiKK BEKTOPIiB @ , b, € ix mimanuii no0yToK a - b-¢ JIOPIBHIOE HYJITO?

a=i+3j-k a=i+j-k

A {b=2i -3]+2k . b.{b=2i —-3j+2k .
=31 +2]+k =3 -2]+k
a=i+j-k a=i+j-k

B.{b=2i -3j+3k . r.<b=i-3j+2k
=31 —2j+2k C=2i —2j+3k

T3 4.35. SIka Tpiiika BekTopiB a , b,Ce paBor?
a=3r a=30

A. {b=2i-5] B. <b=2i +5]
C=i+j-6k C=i+j-2k
a=3i a=-2i

B.{b=2i -3] r.<b=2i -5j
C=0+]+5k C=]+i-4k

a=3i a=30
A. {b =27 -5j B. {b=2i -5]
C=i+]-6k C=0+]+4k
a=3i+j-k a=2i+j-k
B.{b=]j+2k I.{b=—j+k
¢ =5k ¢ =5k

T3 4.37. SIka Tpiiika BekTOpiB a , b,C e pebpamu mapaieserninena, 00’eM skoro aopisHioe V =2

Ky0.0m.?7
a=i+k a=i-k
A {b=7+2] B.<b=j+k .
c=j+k c=i+k
a=i+k a=3i +k
B.{b=2j-k r.<b=j-k
c=i-2k C=i+]

T3 4.38. SIki Tpu BekTopH a , b,c YTBOPIOIOTH 0a3UC Y TPUBUMIPHOMY IIPOCTOPi?

A. Bexropu @, b , C yrBoprowTs y mpocTopi 6a3uc, K10 BOHH JIHIHHO 3aJIEKHi.
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B. Bektopu a , b,

B. Bextopu d , b , € yrBopiotots y npocropi 6asuc, sxmo a ||b || € .
I'. Bektopu & , b,c YTBOPIOIOTH Y MPOCTOPi Oa3uc, SKIIO BOHMU JIIHITHO HE3aIeKHI.
T3 4.39. SIka Tpiiika Bextopis & , b , € miniiiHo HezanexHa?
a=i+]+2k d=i+]+k
A {b=2i 4] +k b.{b=5 -2 +2K .
c=31 -3j+3k c=4i -3] +k
a=i+j+k a=i+3j+k
B.{b=2i -4j+k . r.{b=3i+]j+2k
C=4i —-3]+2k C=4i +4j+3k
T3 4.40. SIka Tpiiika BekTOpiB a , b, € niniitto sanexua?
a=i+]+3k a=1+]+k
A {b=7+2]-5k b.<b=2i +]—-4k
C=2i +3]+2k =3 +2j -3k
a=i+]j+k a=i+j+k
B.{b=i+2]+2k . r.{b=6i —j+3k .
c=2i +3] +k =5 —2]+k

T3 4.41. SIka Tpiiika BekTOpiB a , b,c yTB

C YTBOPIOIOTb Y IIPOCTOpi 6asc, KO ix Mimanuii 1o6yTok a-b-E=0.

oproe b6asuc y mpoctopi?

|

a=i+k a=i+2k
A {b=J+k . B.{b=j+k :
c=i-k C=0+]+3k
a=j+2k a=i+k
B.{b=i-2k . r.<b=j-k .
C=i+] C=i+]

Ilpakmuune 3anammasa Ne 5. Pi3Hi cnocoOu 3a1aHHs PAMOI

1. KaHoHiuHe piBHSIHHS MPSIMOI.

—

P,

Osnauenns. Hanpsamuum 6ekmopom npsamoi | nasusaerses Takuit HEHYJIbOBUI BEKTOD
SKUH NapaneabHui 10 1€l npsamor.

Hexai npsima | samana touxoro My (X,,Y,) 1 HAIPIMHUM BEKTOPOM P(l,m) . Hanmcaru
PIBHSHHS LI€T MPSMOT.

Bizssmemo noBinbay Touky M (X, Y) €l (man. 31)
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<V

O

mai. 31
| -

MMl p, e

Jia  Oynp-fKOro  MOJOXEHHS TOYykd M Ha  mpsMii

-

MM =(X—X,,Y-Y,), P(I,m).3 ymoBu xosineapuocri qBox BekTopiB (2.8) 0TpuMaemo:

|: X_Xo _ y_yo
| m

(3.1)

— KAHOHIUHEe PIGHAHHA NPAMOL.
Hpuknan. CxiacTu piBHAHHS MPSIMOL |, mo npoxouTh depe3 Touky A(5,—3) 3 HanpsiMHUM
BekTopoMm P(4,5).
Ckopucrtaemocsh piBHIHHSM (3.1)
| X=S_y+3
4 5

2. IlapamerpuyHi piBHAHHS NPSAMOI.
Hexaii naHo Taki % MOYaTKOBI YMOBH, IIO i y monepeaHbOMY HYHKTIL. Tojai oTpuMaemo

pisasHHs (3.1). BeeseMo B 11e piBHAHHS napametp L :

X=X, _ Y=Y

=t.
| m

o 5 { X—X, =lt,

3 OCTaHHIX PIBHOCTCU OTpHUMAEMO CHCTCMY:
y—Y, =mt,

SAKY 3allMIIEeMO Yy BI/II‘J'ISII[iI
X=X, +lt,
I 0 (3.2)
y=y,+mt

— napamempuyHi piGHAHHA NPAMOL.
T'eomempuunuii 3micm napamempa t
Jist Gyab-AKOTO TOJIOXKEHHS TOYKM M Ha TpsAMili 3HalmeThes Take miicHe umcio U, mo
KOOpAMHATH LI€T TOUKU BUpaxkatoThes popmynamu (3.2). I HaBnaku:
Jlnst joBineHOrO jificHoro uucna U mapa wmcen, smaiinennx 3a dopmynamu (3.2) €

KOOpAUHAaTaAaMH TOYKHU, AKa HAJIICIKUTDb prIMiﬁ.
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Hpuknaa. CxiacTy mapamMeTpuyHi PIBHAHHS TPAMOT I, wo IPOXOJUTh YEpPe3 TOUKY
A(2,-1) 3 HanpsimauM BektopoM P(—3,2).
[MapameTpuyuHi piBHAHHS OPAMOI 3TiAHO 13 cucTeMOolo (3.2) MAaTUMYTh BUTJIISIL
X==-3t+2,
{ y=2t-1.
3. Ilpsima, 3a1aHa 1BOMa TOYKAMM.
Hexaii npsima | 3amana neoma rouxamu: M, (X, Y;), M,(X,,Y,). Hatucaru piBHsHHS miei
NpsAMOL.
BubGepemo 3a moyatkoBy TOouky M,, 3a HampsAMHHI  BEKTOp  BI3bMEMO

[

MM, =(X, =X, Y, —Y,) (man. 32).

| M, (%, Y)

M, (X,,Y,)

0 X
Mai. 32
Bukopucrasim kaHOHIYHE piBHSAHHS NIPpsAMOi (3.1), oTpumaemo:
X=X —
| 225 YA (3.3)
X =% Yo=Y

— PIBHAHHSA NPAMOT Yepes 081 MOUKU.

[puknan. Hanwcatu piBHSHHS TPSIMOT I, mo npoxoauTh uepe3 touku A(-3,5), B(2,4).

3 piBHsiHHA (3.3) oTpuMaEeMo:

X+3 y-5 :
2+3 4-5° 5 -1

4. 3arajbHe PiBHSIHHS NPSIMOI.
Kanoniune piBHsHHSA (3.1) MOXHa 3amucaTy y BUTJISAL
mx—ly —mx, +ly, =0.
Bbauumo, 1m0 mpsiMa 3ama€eThes JIHIHHUM PIBHSHHSIM BiTHOCHO 3MIHHUX X, Y. BuHuKae

3alUTaHHA: IO 33/1a€ OyIb-sIKe JIiHiIiHe PIBHAHHS Ha MJIOLIMHI?

Teopema
Pignsanus Ax+By+C =0, (3.4)

- 38 -



Oe A i B oonouacho ne pisui nymo, 3aoac npsmy 3 nanpsamuum sekmopom P(—B, A).

/losedennsa. PiBusuns (3.4) Ha 1womMHI 3amae naedKky JiHi0. CKOpHUCTaBIIMCH

Koe(iieHTaMHU 11500 PIBHAHHA, BUOEPEMO Ha IJIOLIMHI TOUKY M, (—%,O) (pu ymoBi, mo A=0).

Hanmmemo piBHAHHS TpsMOi I, mo IPOXOAUTh uepe3 TOouky M, 3 HampsMHUM BEKTOPOM

p(-B, A). Bukopucraemo piBasiaH: (3.1):

3 4KOT'0 OTpUMAEMO!

|:Ax+By+C =0.
Orxe, piBHsHHA (3.4) 3a7a€ npsmy.

Teopemy dosedero

PiBusiHHS (3.4) HA3UBAETHCS 3A2ANbHUM DIBHAHHAM NPAMOI.

Hpuknan. Hanucatu 3aranbHe piBHAHHS NPSMOi I, wo npoxoauTh uepe3 Toukn A(4,-1),
B(5,-3).

3a ¢popmynoro (3.3) oTpuMaeMo:

Xx—=4 y+1

, abo | 2x+y—-7=0.
1 -2
5. Ilpsima y «Biapizkax» Ha ocsiX.

Hexaii npsiva |, sixa He mpoxoauTh Yepes mouaTok KoOpauHAT, BixTHHAE Ha oci Ox Bigpisok

a, Ha oci Oy — Biapizok b (main. 33). Hanucatu piBHSHHS Ii€l IpSAMO.
)
M, (0,b)

M, (a,0)

a
mai. 33

HlykatumeMo piBHSHHS NPAMOL | y Burisai (3.4):

|: Ax+By+C=0
M,(a0)el = A-a+B-0+C=0. 3sinci: A=_C".
a
M,(0,b)el = A-0+B-b+C =0. 3Bixcu: B:—%.
[TincraBumo 11i 3Ha4eHHst 4 i B B piBHAHHSA (3.4):
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—Ex—9y+C:0.
a b

OckinbKH TIpsiMa HE MPOXOIUTH 4depe3 movarok koopmauHaT, T0 C =0. Tomy ocranHe

PIBHSHHS MO>KHA oAUty Ha C:

X Yoo,
a b

3 1BOTO PIBHSIHHSA OTPUMAEMO:
. XY (3.5
a

— PIBHAHHS NPAMOI Y «BIOPIZKAX)» HA OCSX.
Hpuknan. IloOynyBatu mnpsmy I, mwo mpoxXoauTh depe3 Touky A(6,1) 3 HampsMHHM
BekTopom P(-3,5).

3 KaHOHIYHOTO PIBHSIHHS NPSAMOi 1ICTaHEMO!

x=6_y-1 260 5x +3y = 33.
-3 5
[Hoainumo o6uB1 YacTUHU PIBHSAHHS Ha 33:
X 3
33 33

OcTaTo4yHO OJEPKUMO:
X
[ A
By 11
5
OcraHHe DPIBHSHHS € PIBHSHHSIM TNPSAMOi y «BiIpi3kax» Ha ocsAx. Tomy IIykaHa mpsiMa

. . o 33 : o
Bijicikae Ha oci Ox BiIPi30K 5 = 6,6, a Ha oci Oy Biapizok 11 (man. 34).

AY
11
I
6,6 -
@) "X
main. 34

6. IIpsma 3 KyTOBUM Koe(ilieHTOM.
Hexait 3amano nanpamuuii sexrop P(I,mM) mpsmoi I
Osnauenns. Kymosum koeghiyienmom npsimoi Ha3UBA€TbCA BIAHOLICHHS OPAMHATU 0O

abcrycu ii HampPsIMHOTO BEKTOpa!

k="
|
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Hanucarn piBusiuas npsmoi |, ska Bixrmsae ma oci Oy Bimpisok b i mae xyroswuii

koedirient K (main. 35).

AY
M (0, b)

0] X
Mmai. 35
3anumieMo KOOpAMHATH HAIPSIMHOTO BEKTOPA MPAMOI y BUTJISAIL

p=(l,m) =|(1,Im) ~1(LK).

Ockimeku (LK) || (LK), To HanpsmMHEM mo0 mpsmoi Oyme Takox Bekrop P, (LK).

Buxopucraemo kaHoHIuHE piBHSIHHS npsamMoi (3.1):

x-0 y-b
1 k

3BIAKH OTPUMAEMO:
I: y=kx+b (3.6)
— PIBHAHHS NPAMOI 3 KYMOBUM KoeqhiyieHmom.

7. Ilpsima, 3a1aHA TOYKOIO i KyTOBUM Koe(illicHTOM.

Hanucaru piBusiHas npsimoi |, sika npoxomuts depes Touky M, (X,,Y,) 1 Mae KyroBuid
koedirient K.

[llykatumMemMo piBHSIHHS TPSIMOT | y Burisiai (3.6):

y=kx+b,
Mo (X, Yo) €l =y, =kx, +b.
Bigaimemo Bixg piBHsSHHS (3.6) noniepenHe piBHAHHA. [licTaHemo:
| Y= Yo =Kk(X=X,) (3.7)

— PIBHAHHA NPAMOI, 3a0AHOI MOUKOIO i KYMOosuUM Koe@iyicHmom.

puknaa. CkiacTu piBHAHHS OpAMOL |, sxa mae KyToBHH KoedimieHT K =3 i mpoxoauTh
gepes Touky A(3,-1).

3 piBHsiHHSA (3.7) micTaHeMo:

y+1=3(x-3), a6o |: y=3x-10.

8. Ilpsima, 3aJaHAa TOYKOIO i HOPMOBAHUM BEKTOPOM.

Osnayenns. Hopmosanum eéekmopom npsamoi | nasuBaersest Taxwmit HEHYJIbOBUI BEKTOp I,

SKUH NepIeHANKYIIPHUHN 10 1€l MpsAMOT.
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Teopema

Koegiyienmu A i B 6 3a2anbHomy pigHSHHI Npamoi I Ax+ By +C =0 ¢ xoopounamamu
HOpMOBaH020 6ekmopa yici npsmoi, moomo N = (A,B) .

Jlosedenns. Hanpsmunii sextop npsamoi | mae xoopmumaru: P(—B,A). 3uaiigemo
ckansipuuii 1o0yrTok: fi- p= A-(—B)+B-A=0. 3Biacu, 3a BIaCTHBOCTAMH CKAJSIPHOTO JOOYTKY
AL p,atomy 1 LIl.Omxke, fi = (A B) — HopMoBanwii Bextop npsivoi | .

Teopemy dogederio

3 momnepeaHbO1 TEOPEMH OTPUMAEMO, IO 13 3arajbHOTO PIBHSIHHS MPSIMOI MOXKHA JiCTaTH

KOOPJUHATH ii HAPSMHOIO 1 HOPMOBAHOTO BEKTOPIB (Maj. 36).

p(-B, A) (A, B)

Mmai. 36

Hexait mpsima 3agana toukoro M, (X,,Y,) 1 HopMoBaHuM BektopoM f(«, ). Hamucatu
PIBHSIHHS ITI€T TIPSIMOT.

BizemeMmo noBinsry Touky M (X, Y) €l (man. 37).

Va

M (X, o)

=]

<
—~
x
<
~

<V

0]

main. 37

Jns  Oynp-SKOrO  TOJIOKEHHS TOuku M Ha  TpsAMId | : MM Ln, ne
M,M = (X=X,,Y—Y,), fi(a, B) . Toni M,;M -n=0. 3sizcu:
I a(x=x,)+ Ay —¥,) =0 (3.8)
— PIBHAHHSA NPAMOI, 3A0AHOI MOYUKOI0 | HOPMOBAHUM BEKIMOPOM.

Hpuknaa. Cknactd  piBHAHHA —OPAMOL |1, ska TpoxoauTh uepe3 Touky A(4,1)

MEPIEHIUKYIIIPHO 10 MPSMOT |: 2x-5y+6=0.
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Hampsimauii BekTop mpsiMoi | mae xoopauHatu: P = (—B, A) =(5,2). Ane ockinbku | L |1,

TO HampsIMHHIA BekTop npsvoi | € HopmansruM BekTOpoM TpsiMOT |1 ,T00T0: P=1, =(52).
CkopucraBmmuch piBHSIHHAM (3.8), oTpUMaemMo:
5(x—4)+2(y-1)=0 a6o |: 5x+2y-22=0.
9. HopmaJibHe piBHSIHHA NPAMOI.
Harmcatn  piBHstHHS npsmoi |,  3amaHOi  OJMHMYHNM — HOPMAIBHHM  BEKTOPOM
M, (COS@,SiN @) 1BiLHAILTIO P BiJ MOYATKY KOOPAMHAT 1O MPSMOI.
Hexait H — ocHOBa nepneHIuKyssapa, OMyIeHOTO 3 MOYaTKy KOOpAUHAT Ha nmpsamy(mai. 38).

AY

O "
Mai. 38
Ockinbku M, — OAMHUYHMI HOPMOBAHUH BEKTOP, TO OH = P, =(pcose, psin @) . OH -
paxniyc-Bekrop touku H. Tomy H(pcose, psin ). IlincraBumo koopanHATH BeKTOpa M, 1 TOUKH
H B piBasinHA (3.8):
cos (X — pcos ) +sin p(y — psin ) =0, abo XCOS@+ ysin ¢ — p(cos® p+sin’ p)=0.
Ockinbku €0S° @ +Sin° @ =1, TO OTPUMAEMO PIBHAHHS:
|: xcosp+ysing—p=0 (3.9)
— HOpMAlbHe PIBHAHHA NPAMOI.
Hexaii npsmi |1 1 |2 3aJaH1 pIBHSAHHSAMU:

|1: Ax+By+C, =0,

|2: Ax+B,y+C, =0.

Teopema (ymoea napanenvrnocmi 060x npamux)

s moeo, wob npami |1 ] |2 Oynu napanenbHumu, HeoOXiOHO I O00CmMamubvo, Woo
BUKOHYBANACH YMOBA.

% =%, (3.10)

moomo, wob 6y NPonoPYIHUMU Koe@iyicHmu npu 0OHAKOBUX 3MIHHUX .
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/losedennn. HanpsimHmii BEKTOp MPsIMOT |1 mae xkoopauHata P, (—B;, A), mpsamoi | 5 —

p,(-B,,A,). Ockinbku |1 || |2, TO iX HampsMHI BEKTOPH TaKOXX MapajeinbHi. 3 yMOBH

KOJIIHEapHOCTI AIBOX BEKTOPIB (2.8) 0OTprMaeMo piBHICTb:

B _A
_Bz _Az

3 siko1 JictaneMo yMoBYy (3.10).
Teopemy dogederio

Teopema (ymosa cnienadanmns 060x npamux)

Jnsa moeo, wob npsami |1 i |2 cnignadanu, HeoOXiOHO [ 00CMAamHb0, WObO BUKOHYBANACD

yMmo8a.

AB_S (3.11)

AZ BZ CZ
moomo, woob 6yau nPONOPYIUHUMU 8IONOGIOHI KOe@IiYicHMU YUX NPAMUX.
Teopema (ymosa nepemuny 060x npamux)

Axwo npami He napanenvhi i He Cnignadardmv, Mo 60HU NEPEeMUHAIOMbC 8 OOHIU MOYYi.

s mozo, wob npsami |1 i |2 nepemuHaIuch, He0OXiOHO i 00CMamub0, WobO BUKOHYBALACL YMOBA.

% - %. (3.12)

Hpuknan. Ckiaactu piBHSIHHS MPSMOL |1, sKa MPOXOANTH uepe3 Touky A(—2,5) mapanenbHo
JI0 TIPSIMOT | 4x—-y+3=0.
HlykaTMeMO piBHSHHS HPSIMOi |1 y BUJISIIL:
4x-y+C=0.
Ockinbkn Ael, 10 4-(-2) -5+ C =0. 3Bigku: C =13. O1xe,
l,: 4x-—y+13=0.
Osnauenns. 1lin idoanno 6i0 mouku 0o npsamoi Po3yMilOTh BiAJadb Bif Ii€] TOUKH 10 ii
OPTOTOHAILHOT IPOEKIIIT HA IIFO MPSAMY.

Hexaii 3anano npsmy l: Ax+ By + C =0. 3naiiti Bignane Big Touku M, (X,,Y,) A0 wiei

npsmoi (man. 39): d = p(M,,1) =M M,.

oMo (%o, Ys)
n(A, B) d
I
M (X, y1)
mai. 39
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I

Jlnst 3HaXO/DKEHHsI unciaa  BUKOPHCTAEMO CKaIIpHUM N0OyTok BektopiB i 1 M M, 3a

O3HAYCHHAM Ta YCPE3 KOOPAUHATHU:

1. 3a o3nauenmnsam:

-cosp=~A*+B?-d-(x1).

i-MoM; =[] [M M,

2. Yepes koopounamu:

Ockinmekr MM, (X, —X,, Y, —Y,) . N(A B), 10

n- M0M1: A(Xl _Xo)+ B(yl_ yo):AX1+ BY1_AX0 - Byo =-C- Axo - Byo =_(AX0 + Byo +C)-

3BiIKH: VA? +B? -d - (+1) = —(Ax, + By, +C).

Otpumaemo popmyiy:
d- |Ax, + By, +C|

VA? + B2

Hpuknax. 3Haiitn Bucoty TpukyrHuka ABC, omymienoi 3 Bepmman B Ha cropony AC,
sxmo A(L3), B(3,9), C(5,7) (man. 40).

(3.13)

B
A K C
Mmai. 40
h=BK = p(B, AC)
: A X-1_y-3 :
Cknagemo piBHsHHS npsimoi AC : e = e Abo AC: x-y+2=0

B—9+ﬂ 4
3a ¢popmyioro (3.13) orpumaemo: BK = ———==—= 22 (om.)
JEr()?: V2

Kym midic npamumu na naowguni
1. Ilpsmi |1 i |, 3anani saraneaumu piBHsHESIMY:
|1: Ax+By+C, =0,
l,: Ax+B,y+C, =0.
3HAMTH KYT MDK UMM TPSIMHMHU.
HanpsimHuit BekTop npsiMmoi |1 mae koopauHatu P, (—B;, A ), npsmoi |2 — p,(-B,,A,)

(mam. 41).
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main. 41

ﬁl'ﬁz _ (_Bl)'(_Bz)+A1'A2

Cosp =

OTxe, Kym Mmide npamumu MOKHA OOUHCIIUTH 32 (OPMYIIOIO:

AA+B B (3.14)
\/Ai2 + B12 \/Az2 + B22

cosp =

Skiio |1 1 |2, To COS¢@ = 0. Tomy cipaBeUTHBa TeOpeMa:

Teopema (ymosa nepnenouxynapuocmi 060x npAMuUX)

Il moeo, wob npsami |1 i |2 OyU nepneHOUKYIApHUMU, HEOOXIOHO | 0oCcmamubo, woob

BUKOH)Y8AJIACH YMOBA.

A-A +B,-B,=0. (3.15)

2. TlpsMi 3amaHi pIBHIHHSIM 3 KyTOBHM KOE(IITIEHTOM:
y=kx+b.
B mnpsMokyTHIH aekapTOBi cHcTeMi KOOpAWMHAT KYTOBHUM KOE(IIEHT MpsSMOi TOPIBHIOE

TaHT'eHCY KyTa HAXWITy MPsIMOI 10 10aTHOTO Hanpsamy oci Ox (Man. 42), To6To:

k=tge. (3.16)
Ay
|
Y4 S
a X
/ Mai. 42

Hexait l: y= k,X+b,,

l,: y=k,x+b,.
3HalTH KYT MDK IPSIMUMH.

Jlia npsamMux |1 1 |2 3 mMai. 43 matumemo: Kk, =tge,, kK, =tge, .
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mai. 43
) = t9p, —t9@, _
1+19¢, - 199,

Otxe, kKym midwc npamumu, OOUUCITIOETHCS 32 GOPMYIIOIO:

k, —k
tgp=—2 3.17
WSk K, (310

Ockinpku @ = @, — P, 10 t9p =tgy(p, —

Skio |1 le, 1o {g@p=oc0. 3 ocraunsoi pisHoCcTi cmimye, 1+k, -k, =0. Omxe,
CripaBeIBa TeopeMa:

Teopema (ymosa nepnenouxkynapuocmi npamux uepes ix Kymoei Koegiuienmu)
Il moeo, wob npsami |1 i |2 OyIU nepneHOUKYIAPHUMU, HEOOXIOHO | 0oCmamubo, oo

BUKOH)Y8AJIACH YMOBA.

k, =——, (3.18)

mobmo, woo ix koegiyichmu 6y1U 0OEPHEHUMU 3a BEUHUHONO | NPOMUNEHCHUMU 3d 3HAKOM.
3 mait. 42 ciinye Teopema:

Teopema (ymosa napanenvrnocmi npamux uepes ix Kymosi Koegpiyicnmu)

s moeo, wob npami |1 i |2 Oynu napanenrbHumu, HeoOXiOHO I 00CmMamubo, w06
BUKOHYBALACHL YMOBA.
k, =k,, (3.19)
moomo, wob 6ynu pisHumu ix Kymosi koeghiyicnmu.

Ipuknaa. Ckinactu piBHAHHSA OpAMOL |1, sIKa MMPOXOAUTH Yepe3 Touky A(—2,4) mapanenbHO

JI0 TPSIMOiL |:3x—5y—1=0.

3.1
3anuiemMo pIBHSIHHH HpHMOl I y BI/Il"J'IfI,Z[l y= g X— g 3B1)ICI/I MAaTHUMEMO, 110 k=

N
U"|c» o‘lloo

OckiTbKu ||||1,To kl:kzg.Toni |1: y—gx+b Ael, :>4—— (-2)+b. Toxi b=
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OTmxe, pIBHIHHS IPSIMOT Ma€ BUTIISI: Y = gx + ? . Abo |1: 3Xx-5y+26=0.

Hpuknaa. Cknactu pIiBHAHHSA —TPAMOL |1, sKa TMPOXOAuTh uepe3 Touky B(3,-1)

TepIeHIMKYISpHO 10 npsaMoi | 14x+y—-5=0.

l:y= —§x+§ = k= —%. Toni 3a popmyinoro (3.18) orpumaemo: k, = _% =%. 3Bincu

13
- =§ b. Bel :>—1=§-3+b.3' th=-".
1- Y 4X+ el 4 B1IKHU 4

OTxe, pIBHSIHHS IPSIMOI: Yy = %x —% . Abo |1: 3x—4y-13=0.

TecToBi 3aBAAHHA 10 IPAKTHYHOI'O 3AHATTH.

T3 5.1. ke 3 piBHSIHB € PIBHSHHSAM MPIMO] y BiJipi3Kax Ha ocsix?

X—X -
A oY~ Yo, B 2+Y=1;
m n a b
B. Ax+By+C=0; I.y=kx+b .
T3 5.2. fke 3 piBHIHB € PIBHSHHSAM MPSIMOI 3 KYTOBUM KoedimieHToM?
X—X -
A. Ozy Yo ; B.1+X:1;
m n a b
B. y=kx+b ; . Ax+By+C=0 .

T3 5.3. SIke 3 piBHAHB € PIBHIHHSIM IPSIMOI, IO TPOXOIUTE Yepe3 MBI 3a/1aHi TOUKH?
A STV XX . B Y=%1 _ X=% ;
Yoty XotX Yo=Y1 Xo—X
- X=X
B YN _ 2 . Ly-yy=k(x=x).
Yo=Y1 X=X

T3 5.4. SIxe 3 piBHAHD € KAHOHIYHUM PIBHSIHHIM MPSIMOi?

AR YN g X Y g,
m n a b
B. y=kx+b ; . Ax+By+C=0 .

T3 5.5. SIxi 3 piBHSHB € 3aTajIbHAM PIBHSHHSIM MIPSMOi?
A. AX+By+C=0; B. y=kx+b ;
Y1,

X
B. y—y, =k(x=%) ; ros+y

T3 5.6. ke 3 piBHSHD € PIBHAHHAM MPSIMOI, IO IPOXOIUTH Yepe3 3a1aHy TOUKY i Ma€ 3aJaHuil KyTOBUI
KoedirienT?

JNEAFR p X7h _X7h
a b Ya=Y1 X=X
B. y=kx+b ; T y—Yo=k(x=x,) .

T3 5.7. lllo Ha3uBaeThCs KyToBUM Koedimiearom K mpsmoi | ?
A. Kyr maxuny npsamoi | mooci Ox: k=a .

B. Tanrenc kyra naxuny npsmoi | mooci OXx: K =tga.
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B. Cunyc kyra vaxmny npsamoi | mooci Ox: K=sina .
I'. Kocunyc kyra Haxuny npsmoi | 1o oci Oy : k =cosf3.
T3 5.8. 3a skor0 Qopmynor OOYMCIIOETBECS KYT (@ MDK JBOMa MNPSIMUMH

A. tgop = ki+ky ; B. tgp = ky+ky :
T3 5.9. SIka 3 npsamux Bincikae Ha ocsx koopaunat OX, Oy BixnosigHo Bimpizku
A. 5x+3y-10=0 ; B. 5x+2y-9=0;
B. 5x+2y-10=0 ; I.5x-2y-10=0 .
T3 5.10. SIka 3 NpAMUX IPOXOJUTH YEPE3 TOUKH l\/ll(l, 3), M, (6, 5) ?
4 2 5 2
B. x+1 = y+3 : T x-1 - y-3
4 2 5 2

T3 5.11. SIka 3 npsAMuX yTBOPIOE Tymui Kyt 3 Biccto OX ?

2 1
A.y:gx+4; B.yzgx—&
B.y:—%x+4; . y=2x+1.
T3 5.12. SIka 3 npsMUX yTBOPIOE TocTpuii KyT 3 Biccro OX ?
A. 5x-3y—-4=0; B. 5X+3y+4=0;
B. 3Xx+y—-4=0; I.4x+3y—-3=0.
T3 5.13. SIka 3 npssmux mapaieiabHa oci OX ?

A. 5x+8=0 ; b. 5x—-y+8=0;
B. 5y-8=0; I.5x+5y—-8=0.
T3 5.14. SIka 3 npsMuX NepPNEHAUKY/IIpHa npsamii Y =3X+7 ?

3 1 6 -2

5) -3 4 3
T3 5.15. SIka 3 npsiMux neprieHAUKyIsipHa 10 oci OX ?
A. 5X+y+8=0; b. 5x+8=0 ;
B. 5y-8=0; I. 5x-5y+8=0 .
T3 5.16. Ski 3 1BOX NPAMUX HEPIEHANKYISPHI MK C00010?

y=2x+1, y=2x+1,
A. 1 b. 1

{y—§x+& {y:ix&

B. {yzzﬁl’ . I. {y=2X+5’

Y=—EX+L y=3x-1.
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T3 5.17. fIxi 3 1BOX NpAMUX MapajieabHi Mk co00r0?

A 3X-y+5=0, 5 3X-y+5=0,
S 2x+y+4=0; " |3x+y+5=0;
B 3X-y+7=0, r 3X—-y+5=0,
" |6x+y-7=0. S |=6x+2y-2=0;

4
T3 5.18. Ska 3 npsAMUX nepreHIuKyIsIpHa 10 IpAMoi Y = 5 X—6 ?

A. 3x+4y-8=0 ; B. 3Xx—4y+7=0 ;
B. 4x+3y-7=0 ; r.4x-3y+8=0.

T3 5.19. fxa 3 npsmMux npoxoauts uepe3 touky M, (1, 2)?

A. 2x-3y-8=0; B. 2x+3y—-8=0 ;

B. 2x-8y+3=0 ; r.2x+4y—-8=0 .

T3 5.20. SIka 3 npsmux neperunae Bice OX 'y Touri M0(4, O)?
A. 3Xx+y-8=0; B. 3x+y-12=0 ;

B. 3x+4y—-8=0 ; I.4x—-y-7=0.

4
T3 5.21. Biacrans Big Touku M, (— 2; 1) 70 TIpsiMoil. Y = 3 X+ 7 nopiBHIO€
A.4; B.10; B.7; T.24.

X
T3 5.22. Bincrans Bix rouku M (2;—8) 1o npsmoi Y +% =1 nopiBHroe

A4; B.10; B.6; TI.7.

Ilpakmuune 3anammas Ne 6. Jlinii Apyroro nopsjaky Ha mjionuHi

Kono
O3nauenns. Konom Ha3UBAETHCSI TEOMETPUYHE MICIIE TOYOK IJIONIMHM, BIAAAJI BiJ SKUX 10

(iKCOBaHOT TOYKH, KA HA3MBAETBbCS YeHMPOM Koid, € BeIudyMHa craia, piBHa R. Yucimo R
HA3UBAETHCA padiycom Koad.

Hexaii mano komo 3 mentpom B toumi M,(X,,Y,) pamiycom R (man. 44). Ckiactu

piBHHHH?I ObOro KoJia.

Ay

v

Mai. 44
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BizsbMeMo noBUTBbHY TOuky M (X,Y), mo Hamexuts Koiay. Tomi ‘MOM‘:R, ne

MM (X—X,,Y—Y,) . 3BiIKH OTPUMAEMO:

JO=%)2 +(Y=y0)* =R,
abo (X_Xo)2 +(y- yo)2 =R’ (4.1)
— PIBHAHHA KOJA.

Pisnannsa xona 3 yenmpom 6 novamxy KOopouHam Mae BUTIISI
x? +y? =R? (4.2)

Eninc

Osnauenns. Enincom Ha3WBA€ThCS TEOMETPUYHE MICIIC TOYOK IUIOIIMHU, CyMma Bimmaiei
SIKUX JI0 JIBOX (PIKCOBAHMX TOYOK, K HA3MBAIOTHCS oKycamu, € BEJIMUWHA CTalla, pIBHA 2a, Jie
2a>2c, 2c¢ — Bigmaib Mk Qokycamu.

[To6ynyemo cucteMy KoopauHar Tak: Bick Ox nposeneMo uepes ¢pokycn F 1 F,, a Bice Oy
IpoBEIEMO Yepes cepeauny Biapiska FF, = 2¢c nepnenaukymspro no oci Ox.

BizbMmeMmo moBimeHY TOuky M (X, Y), 10 HANCKUTH emincy  (Mai. 45).

v

F(c0) O Fc0)  x

mai. 45

3a ymoBolo, cyma Bigmamei Big Touku M no dokycis F i F, piBa 2a, TOOTO:

FM +F,M =2a, 1e EM(x+¢,y), F,M(x—c,Y).

Toni \/(X+C)2+y2 +\/(X—C)2 +y? =2a. 3igkm: (X+C)° +y° =2a—4/(x-c)* +y° .

[Tigrecemo 1o kBaapaTy OOUABI YACTHHH PIBHOCTI Ta BUKOHA€MO HEOOX1TH1 CIIPOIIECHHS:

(x+¢)* +y? =4a’* —4a(x—c)® +y* +(x—-c)* +y?,
X2 +20x+c%+y? =4a’ —day(x—c)® +y® + x> —2cx+C* +y°,

4a/(x—c)® +y* =4a’ —4cx,
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ay(x-c)® +y*=a’—cx.
[TigHecemo 1o kBaapary:
a’((x-c)®+y?)=(a’ -cx)?,
a’(x* —2cx+c? +y*)=a’ —2a’cx+c2x’,
(a® —c®)x* +a’y* =a* —a’c?,
(a® —=c®)x* +a’y* =a’(a* -c?).
Tak six &> C (32 yMoBo10), T0 a@° —¢* > 0. ToMy mo3HAUMMO:
a®—c? =h?. (4.3)
3BinKu: b’x* +a’y* =a’b>.
oMo OCTaHHIO PiBHICTH MouIeHHO Ha a’h’:

2 2

XY 4

R (4.4)

— KaHOHIYHE DIGHAHHA eNincd.

I'padik eninca 300paxkeHo Ha MaJ. 46.

A
D B1(0,b) E
A>(-a,0) 41 (a0)
O X
C B>(0,-b) F
Mai. 46

Bracmueocmi eninca:.

1) Ockinbku piBHAHHS (4.4) € PIBHSHHAM JIPYroro CTEMEHs, TO ENiNC — JIHIA APYroro
MOPSLIIKY.

2) Eninc cumetpuunuii BitHocHO oceit Ox i Oy, a TaKOK BITHOCHO TIOYATKY KOOPIMHAT.

3) Oswnauenns. Bepwunamu eninca Ha3uBAKOTHCS HOTO TOUKHU MEPETHHY 3 OCSIMH KOOPNHAT.

Eninc mae yotupu Bepmunu: A1, A2, B1, Ba.

4) Eninc noBHIcTIO MicTuThes y pssmokytHuky CDEF, To6T0

—as<X<a,
-b<y<h.

JUIS eJilca BUKOHYIOTHCSI HEPIBHOCTI:
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Osnauenns. Binpizok 2a HAa3MBAETHCS GeIuKoio Gicclo eninca, BiIpi3ok 2D — manoio iccio

eninca.

Osnauenns. Excyenmpucumemom eninca Ha3UBAETHCS BITHOIICHHS MDK(OKYCHOT Biggami 10

BEJIMKOI OCi:

a
ne 0<e<l.
Hpuknazn. IMo6ynysatu exninc: 9x* +16y* = 36 i 3HaiiT mapamerpu a,b,c, & .
3BeIeMO PIBHSHHSA €JIiTca 10 KAaHOHIYHOTO BUTJTISY:
2 2
9 16y'
36 36
X2 y2
— 4+ =1.
9
%
. 9 3 . .
3BiZICH OTPUMAEMO: & = Ja=2b= 2 = 2 =15. I'padik eninca 300pakeHo Ha maJ. 47.
yA
1,5
-2 O 2 X
-1,5
Mai. 47
2

3 popmynu (4.3) 3Haiinemo ¢ ¢ =a? —b? =4 -
o C
3naiinemo ¢ 3a popmynoro (4.5): &= 2 =

I'inepoona

Osnayenns. [linep6onol0 HA3UBAETHCS TEOMETPHUUYHE MICIIE TOYOK IJIOUIMHHU, PI3HHUIA
BiJy1ajiel SIKUX JI0 JBOX (DIKCOBAHMX TOUOK, SIKI HA3MBAIOThCA (hoKycamu, € BEIMYUHA CTajla, PiBHA

2a, 1e 2a<2c, 2C —Bigmgans MbK QoKycamu.
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[To6yayemo cucreMy KoopauHAT Tak: Bick Ox mposenemo depes ¢pokycu F 1 F,, a Bice Oy

IpoBeAEMO uepes cepeuny Biapizka FF, = 2C nepnenaukymnspao 1o oci Ox.

BizbMeMmo oBiUTbHY TOUKy M (X, Y), 110 HAIEKUTH rinepoosi (mai. 48).

Ay

F(Cc0) O

Mmai. 48

v

F,(c,0) x

3a ymoBOIO, pi3HMLS Binjanedt Bix Touku M 1o dokycie F i F, piBHa 2a, T00TO:

FM —-F,M =2a, ne EM(x+c,y), F,M(x-c,y).

Toni \/(X+C)2+y2 —\/(X—C)2+y2 =2a. 3Bimku: \/(X+C)2+y* =2a+/(x—C)* +y>.

[Tignecemo 1o kBaapaTy OOUABI YACTUHU PIBHOCTI Ta BUKOHAEMO HEOOX1H1 CITPOILEHHS:

(x+¢)° +y? =4a’ +4ay(x—c)* +y* +(x-c)* +y?,
X2 +20x+C% +y? =4a’® +4ay(x—c)® +y* + x> —2cx+C* +y°,
4a/(x—c)* +y* =4cx—4a’, ay(x—c)*+y? =cx—a’.

[Timaecemo 1o KBampary:

a’((x=c)*+y?) =(cx-a%)?,

a’ (x> —2cx+c® +y*)=c’x* —2a’cx+a’,

(CZ _az)xz _azyz —a%?-a*,

(c* —a*)x* —a’y? =a’(c* —a?).

Tak sk @ < C (3a yMOBoI0), To C° —a’ > 0. ToMy HO3HAYMMO:

c?—a’=h?.

3Binku: b’x* —a’y® =a’b?.

. . . 212
IloauirmMo oCcTaHHIO PIBHICTh ITIOWICHHO Ha a b

2 2

Xy

2 2
a~ b
— KAHOHIYHe pigHAHHSA 2inepOoiu.

I'padik rimep6onu 300paxeHo Ha mai. 49.
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A2(-a,0 A1(a,Q)

v

Mmai. 49
Bracmusocmi einepbonu:

1) Ockinbku piBHSHHS (4.7) € PIBHAHHSIM JPYroro CTEMeHs, TO rinep0osa — JiHis APYroro
MOPSIIKY.

2) Tinepbousia cumerpruHa BiiHOCHO oceit Ox i Oy, a TaKOXK BITHOCHO TIOYATKY KOOP/IMHAT.
3) Oswnauenns. Bepuwunamu 2inep6onu HA3UBAIOTHCS 1i TOUKH MEPETUHY 3 Biccio Ox.
I'imepOona mae nBi Bepmunau: A1, Ao.

4) TimepOosia Ma€ qBi ACHMITOTH, K1 3a1aI0ThCS PIBHIHHAMHU:

y—Exi ——Bx
173 Y, = 2

OsHnauenns. Binpi3ok 2a Ha3UBA€ETHCS OiliCHOW Gicclo einepbonu, Binpizok 2D — ysaeHow

giccro einepboau.

Osnauenns. Excyenmpucumemom 2inep6onu HA3UBAETHCA BIIHOIIEHHA MDK(OKYCHOT

Biytaii g0 aificHo1 oci:
\ (4.8)

e €>1.
Hpuknasn. [o6ynysatu rinep6omny: 16x* —64y? =25 i 3naiitu mapamerpu a,0,C, € .
3Be/IeMO PIBHSAHHSA TiNepOosIH 10 KAHOHIYHOTO BUIIISALY:
16x>  64y* y?

25 o5 T 00 2/6 /

3BiACH OTPUMAEMO: A = 25 5
P V16 \/ 64 8

I'padik rimep6oau 300paxeno Ha mai. 50.
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A y
S
8
_o S
4 4 >
X
5
8
Main. 50

3 dbopmynu (4.6) 3HaiIEMO C:

25 25 1 1 80 25-5 125
=—+—=25 —+—|=25- = = :
16 64 (16 64) 16-64 64 64

. 125 5.5
Tomc=,[—=——.
64 8

3Haiinemo & 3a popmyioro (4.8):

c’=a’+b?

J5

=

Ilapaoona

Osnauenns.  Ilapabonoro  HA3UBAETBCS  T'€OMETPUYHE  MICIIE  TOYOK  IUIONIMHH,
PIBHOBIIIAJICHUX BijJ TaHOT TOYKH, SIKa HA3UBAETbCS (hOKycoM, 1 Bil TaHOT IPSAMOI, Tka HA3UBAETHCS
OUPEKMPUCOTO.

[ToGynmyemo cucremy KoopauHaT Tak: Bick Ox mpoBeaemo uepes ¢okye F
MEPIEeHIUKYISAPHO 0 AUPEKTpUCH; Bick (Jy MPOBEAEMO MOCEepearHI MDK (POKYCOM 1 JUPEKTPUCOIO
BiJ[pi3Ka MEPIEeHIUKYIApHO 110 oci Ox.

BizbMemo noBinbHY Touky M (X, Y), 110 HanexuTh mapadoni (mai. 51).

A)Y
|
p
B(——, M
( 5 y) .
(0 X
R p
-— F(—.0
5 p (2 )
mai. 51
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3a ymoBol10, Bignani Big Toukd M 1o dokyca F im0 mqupexrtpucu piBHi, To6T0: FM =BM |

=TV p YV p
e FM|{x—=,y |, BM| x+—,0|.
e P -3,y 84+ 2o

o (et f]

[Tignecemo 1o kBagpaTy OOHMIBI YACTHHH PIBHOCTI Ta BUKOHAEMO HEOOXIHI CIIPOIEHHS:

pY pY
- 2: —-
[x 2j+y [x+2j,

2 2
xz—px+%+y2:x2+px+p—.

3BiOKU:

y? =2px (4.9)
— KAHOHIYUHe PIGHAHHS napadou.

I'padix mapadonm 3006paskeHO Ha Mair. 52.

Q
YV«

Ma.52

Bracmusocmi napabonu:

1) Ockinbku piBHsHHS (4.10) € pIBHSHHSIM APYroro CTENeHs, TO mapaboia — JiHis APYroro
MOPATIKY.

2) Ilapabona cumerpuvHa BiTHOCHO oci OX.

3) Ilapabona Mae 0JJHY BEpPIIUHY B OYATKY KOOPIUHAT.

4) Tlapabosa MOBHICTIO MICTUTBCS B IpaBiil MBILIONIMHI BiiHOCHO oci Oy.
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Hpuknazn. [oGynyBaTi mapabony: 2y> = 5X i 3HalWTH AUPEKTPUCY Ta KOOPAMHATH (POKyca.

3BeneMo piBHSIHHA Mapaboy 10 KaHOHIYHOTO BHUTIISY:

5

2
=>X.

y 2

. 5] 5 . 3)
3BincH OTpUMaEMoO: 2P = 2 =>p= 2 PiBHsHHA nupekTpucH: X = 3 Koopaunaru ¢okyca:

I'padix mapabonu 300pakeHo Ha main. 53.

I A

y

@)
A 2.1

Mai.53

TecToBi 3aBJIaHHS 10 IPAKTHYHOI'O 3aAHITT:

T3 6.1. SIke 3 piBHSHB € PIBHAHHAM ejirnca?

A. 4x*-9y?-36=0;  B.4x*-9y?+36=0 ;

B. 4x*+9y*—-36=0; T.4x*+9y?+36=0 .

T3 6.2. SIxe 3 piBHSAHB € PIBHAHHAM Tinepoonn?

A 9x*+4y?-36=0: B.9x*+4y?+36=0 ;

B. 9x°-4y*-36=0; TI.9x*+4y—36=0.
T3 6.3. SIke 3 piBHSAHB € PIBHAHHAM Koia?

A XP—y?+7=0; B. 5x?+3y*-7=0;

B. 2x* —4x+3y-7=0; TI.x*-2x+y?=0.
T3 6.4. flxe 3 piBHSHD € PIBHSIHHAM napabonn?

A. Y2 =8x+4 ; B. y>=8x’+4;

B. y?+8x%* =4 ; I.y=8x+4.
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T3 6.5. [Ina sikoi rinepOonu mpsima Y = E X € acUMITOTO0?

2 2 2 2
A.X__y_:]_; E.X__y_:]_;
4 9 4 16
2 2 2 2
B XY 1. r X _q

16 4 4 9

2
A_X__y_:]_; B X__y_:]_;
16 9 9 16
2 2 2 2
9 9 16 16
T3 6.7. sIka 3 rinepbon Mae ailicny a=>5 iyssuy b=2 mnisoci?
A. 4x* -16y? =16 ; B. 4x* —25y? =100 ;
B. 16x* —4y* =16 ; I. 25x* —4y* =100 .
T3 6.8. Ska 3 rinepoon mae dokanbHy Bincranp FF, =2¢=8 ?
2 2 2 2
NESy g XY
8 8 16 9
B XY Xy
9 16 18 18
T3 6.9. Skwuii 3 enincis mae pokanery Bincrane FF, =2c=6 ?
2 2 2 2
A.X—+y—:1; E.X—+y—:
25 9 25 16
2 2 2 2
B X Y 1. r. X Y g
16 9 32 16
T3 6.10. Sxuii 3 exinciB Mae BenuKy i Majy miBoci Bigmosigno a=>5, b=2 ?
A. 4x? +16y* =16 ; B. 4x* +25y? =100 ;
B. 16x* +4y* =64 ; I. 25x% +4y* =100 .
T3 6.11. Skuii 3 eninciB Ma€e eKCHEHTPUCUTET & = g ?
2 2 2 2
A.X—+y—:1; B.X—+y—:1;
25 9 16 9
2 2 2 2
25 16 25 24

T3 6.12. sIxa 3 mapa6on mae okyc B TOUII F(Z, 0) ?

A y?=12x: b. x2 =8y ; B. y2=10x ; T. y* =8X .
T3 6.13. st sikoi KpUBOI IPYroro MmopsiIKy cyma BifcTaHeil Bix noBitbHOI Toukn M wmiei minii 1o aBox
pisnux dikcoBanux Touok F; i F, (doxycis) € Benuunnoro cranoro: FM +F,M =2a ?
2 2 x2 2
A. Jlng rinep6éonmu ——-—-=1. B. Jlng eninca — +-— =1.
a’? b? a’ b?
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2

B. /Ins xona x? + y2 =R". I'. nst mapaGonu y2 =2pX.

T3 6.14. [lns sikoi KpUBOI APYroro MOPsIAKY MOMYJb Pi3HUIN BinctaHeil Bix moBinbHOI Touku M miei
iHiT 10 ABOX pi3HUX dikcoBanux Touok F; i F, (doxyciB) € BenmunnorO cTanow0:
2,2 _p2 2 _
A. Jlna kona X“+Yy°=R°. B.lng napabomu Yy =2pX.
2 2 X2 y2
B. s eninca —-+-—-=1. T. Jlns rinepbonu — ——- =
a’? b? a’? b?
T3 6.15. Jlyist siKOi KPUBOI JAPYroro MOpsAKY BiacTani Bin goBinbHOT Toukn M i€l minii 1o ¢pikcoBanoi
npsmoi 0 (mupexrpucu) i 1o dikcosanoi touku F (dokyca) pisni mik codor: MN =MF |, e
MN L d; Ned ?
2

A. Jlnst rinepbonn — —
a

X2 y2

y—zzl. B. Jlns eninca —-+—- =1.
2 a’ b?

B. i xoma (X=X, )* +(y—y, f =R

I. Jlnst napaGomn Y2 =2px .

T3 6.16. J{nst sK0i KpUBOi APYroro MopsAAKy BiacTaHb Bix noBinbHOI Toukn M wmiei ninii go ¢ikcosanoi
TOYKH C(X0 ; yo) 3aJIUIIAETHCS CTAJIOK BETUYNHOIO ?

2 2

A. Jlyis eninca (X ;)2(0) + (y_bzIO) =1.

(%P (-yof _,
a’ b? '

B. i xoma (X=X, )"+ +(y—y, ) =R%.

B. dus rinepoosu

. st mapabonu (y - Yo )2 =2p (X —Xp )
T3 6.17. Inst K01 KPUBOI APYTOro MOPSAKY ICHYIOTh ACHMITTOTH 1 sIKi X PIBHSAHHS?
A. lnst kona X% +y% =R?%. Acumnrorn X=+a,a>R .

b

B. Jlns mapa6onu Y2 =2 pX . AcumnTotn Y =t—X .
a
X2 2
B. Jlns eninca —-+-— =1. Acumnrorn X =%— .
a &
2 2
[ inst rinep6onu — —=— =1. Acumntorn Yy =%—X .
a b a

T3 6.18. [lnst sikoi KpUBOi IpYroro IOPSAKY CKCLEHTPUCHTET & 3aJ0BOJIbHSE HEPIBHOCTI:

C
O<e=—<17?
a
2 2
. X
b. Jln4 erninca —2+y— =1.
a

b2

A. Jlns xona X2 + y2 =R?,

2 2

X
B. Jlns rinepGosnu 2Z b =1. T.Jlns napaGomn y° =2pX.
a

. C
T3 6.19. Jlnst sikoi KPUBOI APYTOro MOPSAKY €KCIIEHTPUCHTET 3a/I0BOJIbHSE yMOBi: & =—>1 ?
a
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2 2
A. [ns eninca —2+b—2=1. b. [{ns xona x2+y2:R2.
a

2 2

X
B. Jlns rinepbomn —- — E)/—z =1. I'. lna napaGomn Y2 =2px.
a

T3 6.20. Ska 3 KpUBUX JPYTOro MOPSAKY Ma€ JIMIIE OAHY BiCh CHMETPii?
A. Ilapaboma. b.Komo. B. Emninc. T T'imep6omna.

Ilpakmuuni 3anammasa 7,8. TpuronomMeTpu4Ha i nokasHukoBa ¢Gpopmu
KOMILIEKCHOIr0 yucJja. /il Hag KOMIJIEKCHUMM YU CJIaMM, 32IaHUMHU B
TPUTOHOMETPUYHIN opmi

[Mopsi i3 TPIMOKYTHUMH JEKapTOBUMHU KoopAuHaTaMu (X, Y) TOuku M, sika Ha KOMIUICKCHIH
IUTOIIKHI 300paXkae KOMITJIEKCHE YUCIIO Z = X+ 1y , po3riissHeMo 1i moJsipHi koopauaatu (o, @), ae
p — AoBxkuHa paaiyc-sektopa OM Touku M, ¢ — moJspHUNA KyT TOYKH M, TOOTO KyT MDK

nojaTHUM HampsiMkoMm oci Ox 1 BektopoM OM  (man. 56). Ilpu mpomy KyT ¢ BBaXaeTbes
BIJI’€MHHMM, SIKIIO BiH BUMIPIOETbCA B HANPSAMKY, IO BIANOBIZA€ PyXy TOJAMHHUKOBOI CTPLIKH,
1 TOTaTHUM — B TIPOTHJIC)KHOMY BHITAJIKY.

OueBnHO, mo 3aBXI P 20 1 —o<@p<+00.

AY
Yl _ M (X, y)
o) :z=x+w
|
No t X
0 X
Mai. 56

Skmo (p,p) — momapui koopauHath Todkd M (X,Y), mo 300pakae KOMILIEKCHE YHCIIO

Z = X+1y Ha KOMIUIEKCHIH IIJIOIIMHI, TO

p=l7|=yx*+y?, (5.23)

4 YUCJIO @ HA3UBAETLCA apeyMEHMOM KOMNIEKCHO20 HYUC/A Z

JIns KOMILIGKCHOTO YHuciaa Z=X+Ily 3 MOJApHUMH KoopauHatamu (p,¢) COpaBeTHBi

PIBHOCTI:
{X = peose, (5.24)
y = psin ¢.
3BificH OTPUMAEMO:
z= p(cosp+isin ) (5.25)

— MpUcOROmMempu4dHa gbOpMCl KOMNJIEKCHO20 Yucia L.
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Beenemo no3HaucHHS: e'” =cosp+ising. (5.26)
Toni 3 popmynu (5.25) orpumaemo:
z7=pe' (5.27)
— NOKA3HUKOBA (hOPMA KOMNIEKCHO20 YUCIA.

Hpuknan. 3HANTH TPUTOHOMETPUYHY Ta IOKA3HUKOBY (OPMH KOMIUIEKCHOTO YHCIA
z=3++/3i.
KomiekcHe uncino z=3++/3i 306paxkaerses BekTopoM i3 mouarkom B toumi O(0,0) i

KiHieM B Touri (3,+/3) (mai. 57).

N ] Z=3++/3i

o 3

mai. 57

3Haitnemo o 3a dpopmynoro (5.23):
p=y3*+(V3f =VO+3 =112 =23,

3naitnemo ¢ 3a hopmynoro (5.24):

COS(p—i—i—ﬁ 313i;[c1/1(p—Z
p 243 2 6

Otxe, TpuroHomMeTpu4Ha (opMa KOMILIEKCHOTO YHclia Z = 3+ J3i 3a dbopmynoro (5.25) mae
BHTJISA; z= 2\/5(005% +isin %) :
[TokazuukoBy popmy 3HaiiaeMo 3a popmysoro (5.27):

7=23e5

Jii Hao KomnaeKkcHumMu yucaiamu 6 mpuzoHOMempudHiil ma nOKA3HUKOGI (popmax
Han xoMmuiekcHUMU uucen Z; 1 Z,, 3aMCaHUMU B TPUTOHOMETPUUHIN GopMi:

z, = py(Cos g, +isin @),

z, = p,(Cos@, +isin ¢,),

,Z[ll MHOKCHHS 1 I[iJ'ICHHSI BUKOHYIOTBCS 3a TAKMMU ITPABUTIAMH:

(5.28)
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I. MHOXeHHSI KOMILUIEKCHHX YHCeJI

2,-2, = p,(COS@, +isin ¢,) - p,(COS @, +isin @,) =
=p, - p,(COS @, -COSp, +1COS @, -SIN @, +iSIN ¢, -COS@, —SiN ¢, -SiN @,) =

= p1 - P, (Cos(@; +@,) +isin( @ +9,)).
OTxe, OTpUMAEMO: Z,-2,=p, - p,(Cos(e, +¢,)+isin( g, +¢,)) (5.29)
— MOOYIb 000YMKY KOMWIIEKCHUX Yucel OO0pPIBHIOE 000YymKy ix MOOYIi8, apeymeHm O0OVMKY
00pIBHIOE CyMI IX apeyMeHmia.
Il. JlineHHSI KOMILUIEKCHUX 4YHCe]
2, _ pi(cosg +ising)  p, (cosg, +isin ¢,)-(cosg, —isin p,) _

z, p,(Cosp,+ising,) p, (cOsp,+ising,)-(cose, —ising,)
_ Py COS@; -COS@, —iCOS@, -SiN @, +iSiN @, -COSQ, +SiN @, -SiN @,

0, cos’ @ +sin? @

= L1 (cos(p, — ¢,) +isin( g, ~ ,).

P2

YA ..
3BigcH MaTHMEMO: Z_l = % (cos(e, —,) +isin( g, —p,)) (5.30)
2 2

— MOOY/Ib 4acmKy KOMNIEKCHUX Yucel OOPIGHIOE yacmuyi ix Moo0yie, ap2ymMenm 4acmku OOpi6HIOE
PI3HUYI IX ap2yMeHmia.
I11. TlizHeceHHs KOMIJIEKCHUX YHCeJI 10 1ijoro crenens (¢popmyna Myaspa)
Hexaii MaeMo KOMITJIEKCHE YHCIIO Z, 3allCaHe B TPUTOHOMETPUYHIN (opMi:
z= p(cosp+isin @) .
3acTOCOBYIOUH 0 IBOTO yucia popmyiy (5.29), MokHA OTpUMATH TaKy PIBHICTB:
2" = p"(cosng+isin ny) (5.31)

— ghopmyna Myaspa.

IV. JloOyBaHHSI KOpeHS 3 KOMIJIEKCHUX YHCeJ

Osuauenns. I{opeHeM n-20 CMENEHs 3 KOMNAEKCHO20 YUCia Z Ha3UBAETHCSI TAKE KOMILICKCHE

4uCI0 (), 1110 0" = Z.

IIpu z#0 icHye N pi3BHUX KOMIUIEKCHUX YHCEN @y,D;, 0y ,...,(H, 1, 1O € KOPEHAMHU N-TO
CTEIEHSA 3 KOMIUIEKCHOI'O yucia Z.

Kopeni @, n-ro cremneHs 3 KOMIUIEKCHOTO uucia Z = ,O(COSg0+ isin (0) 0OYHCITIOIOTHCS 3a

bopmynamu:
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+27K . . @p+27K
= “\E(COS(/)THSIH (DT) , (5.32)

e k=0,n-1.
Bci kopeni @ N-ro cremneHs 3 KOMIUIEKCHOTO YHCia Z JIeXaTh HA KOJi paiiycoMm Y p 3

[EHTPOM B MOYATKy KoopauHAT. CIONYyYHBINHU iX MOCTIZOBHO, OTPUMAEMO NPABUIBHUHI N-KYTHUK,
BIHUCAHUH y 1€ KOJIo (Majl. 58 — BUNIAZOK KOPEHS 6-Tr0 CTETCHS).

y

Mai. 58

[puknan. 3HaliT KOpeHi 4-ro creneHs 3 uucna z = —1.

3HalIeMO TPUTOHOMETPUYHY (Gopmy uucia Z =-1. OdueBuano, mo p =1,¢ = . 3Biacu
OTPUMAEMO: z=1-(cosz+isin x).

Toni 3a popmynoro (5.32) maTumeMo:

41 7+27-0 .. 7+27-0 T .1 2 42,
@ o= 1(cosT+|smT):cosz+|5|nzz7+7 ,
-1 . . 7+2r-1 3z 3 J2 \/Ei

a)1=4\/1(cos%+ sin ):cosTJrisinT:—

. T+2r-2 .. w+27m-2 St . . brx J2 2.
o ,=41(cos =2 4isin Z 528y = cos 2 +isin - = -2 25
4 2 2
4 T+27-3 .. 7w+27-3 r .. Ir 2 2.
W 3= 1(COST+|S|H—):COS—+|S|nT:7—7|.

SIKI10 KOMIIIEKCHI Yuca z, 1 Z, 3alMcaHl B HOKa3HUKOBIM (opMmi:

2, =p e’
z,=p,€"", 3
TO JIii MHOXKEHHS 1 JIUIeHHs 3T1HO 13 popmynamu (2.29) 1 (2.30) BUKOHYIOTbCS Tak:
2,-2,=py-p, €707, (5.34)
2= Pritered, (5.35)

Z, p,

I[J'ISI KOMIUJIEKCHOTO YMClia Z, 3alMCaHOro B MMOKA3HUKOBIH (I)Ole
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i . .
Z=pe'’ migHeceHHs 1LOrO YHMCNA A0 N-TO CTEHeHs i Jo0OYBaHHS 3 HHOIO KOPEHs N-ro cTereHs

BHUKOHYIOTBCS BiOBiIHO 10 dopmydn (5.31), (5.32) 3a npaBuiamu:

" =p"-e", (5.36)
— gpopmyna Myaspa.
P+27K
o =%Yp-e " (5.37)
e k = m

TecToBi 3aBJAAHHA 10 IPAKTHYHOI'O 3AaHATTH.

T3 7.10. Iomatn kommiekcHe wmcino Z=5v3—5i y TPUTOHOMETPUYHIA 1 MOKa3HHKOBIH
(ekcrioHeHIIiaNbHIN) PopMax.

A z=10e 6 =10| cos| = Z |+isin[ - Z||. B. z=10e_|3=10(cos£—isin Ej.
6 6 3 3

B. z =5e_IZ =5 cosﬁ—isin T ) r.z :10e7IE =10 cosE+isin r :

4 4 6 6
T3 7.11. Tlomaru KomruiekcHe wucino Z=-4+41 'y TPUrOHOMETPUYHIH 1 MOKA3HUKOBIM
(ekcrioHEeHIiaNbHIN) PopMax.
A 2= 4\/§eIg = 4\/§(cosﬁ+isin Ej ) b. z= 4e_lz = l(cosﬁ—isin Ej.

3 3 2\ 4 4
.3 .3

B. z =4\/§el4 =42 (COS%?Z’-HS“’]%EJ. r.z= 8eI4 = 8(cos%n—isin %j .

T3 7.12. TlomaTi KOMIUIEKCHE 4YHCIIO Z :—3—3\/§i y TPUTOHOMETPUYHIM 1 TIOKa3HHUKOBIH
(excmoHEHITIaNBHIM) Gopmax.

T 4
2 . . T 4 .. 4
A. z:el?’ :cosE+|S|nE. b. z=6eI3 =6(cos—n+|sm —nj.
3 3 3 3

LT .2
B. z:6eI4 :6[cosﬁ+isin E). T. z:12eI3 :12(cosgn+isin Enj
4 4 3 3

.TU .TU
i= i=
T3 7.13. Slxkmo 7, =3e® ta Z,=4e?, to sHauenns Bupasy Z=2;-Z, B anrebpaiuniii popmi
JOPIBHIOE
T

A z7=12 2 =—12j. B. 7=12 4 =652 +64/2i

B. z=12e"" =-12. r2-1262 -12i.

T3 7.14. Sxmo 2z, = 263" 1a Z, = 49%, TO 3HA4YeHHs BUpasy Z=1Z;-Z, B airebpaiynii popmi
JOPIBHIOE

A z= 8e7i%E =—4J2-4J2i. B z= 8eig =8i.

B. z:8ei%:4\/§—4i. r. z=8e7i%n:—4\/§+2\/§i.
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.2
-7
Ta Z, =2€ 3 , T0 3HaueHHs BUpasy Z=1Z,-Z, B aareOpaiuniii Gopmi

—i
T3 7.15. dxmo  Z; =5e 3
JOPIBHIOE

A z=10e4 =5J2(1+i). b.z=10e 3 =5+5/3.

.TC - TC
—1— —ji=
B. z=5e 6=53-5i. . z=10e 3 =53-5/3i.
mwm .. T TU . . T
T3 7.16. 3uadyeHHs Bupazy Z=12,-2,, ae Z; =12/ coS—+isin— | i z, =2| COS—+Iisin— |, B
Py £=07% 1(4 4}2(12 12)
anreOpaiuHiii popmi TOpiBHIOE

A 7= 24(cosg+isin g) —12+12+/3i. B. z= 24(cosg +isin %j=12\/§+12i .

B. z=24(c032§+isin 2?7t)=—12+12\/§i. T. z:l4(cosg+isin %):7+7\/§i.

To.. T 5t . . 5m
T3 7.17. 3naueHns Bupasy Z=12;-Z,, e Z; :16[cos§+|sm 5) iz, ZZ(COSE+ISIH F) B
anreOpaiuHiii popmi TOpiBHIOE

A. Z =14(cosg+isin gj =14i. Bb. 2= 32(cos%+isin %) = 16+/3 +16i.

B. z=32(cos%n+isin 2?njz—16+16\/§i. . z=32[cos%n+isin 7FTE)=—16\/§—16L

T

i— —i=
T3 7.18. Slkmo 2z, =3e% ta Z,=2€ 3, 1o 3Hauenns Bupasy Z=12,/z, B anreOpaiuniii popmi
JIOPIBHIOE

LT 3
A. z=§eI2 =§i. b. z:§e 4" :—ﬂ—ﬂi.
2 2 2 4 4
3 -icr 3J3 3/3. 37 32 32,
B.z=—¢e =— " "j. I.z=—e4=""4+"""j.
2 4 4 2 4 4

m .. T TU . . T
T3 7.19. 3nauenns supasy 2=12,/2,, ne Z; =12|cos—+isin— | i z, =2|cosS—+isin— |, B
pasy 2=2,/2, L ( 4 4) 2 2712
anrebpaiuHiit (hopMi TOpiBHIOE

A. 2:24[cosg+isin %)=12+12\/§i. B. 2:6(cos%+isin gj:3+3\/§i.
B. 2:6(cos%+isin %):3\/§+3i. T. 2:6(cos%+isin 2{):—3+3\/§i.

om . . om) . T . T
T3 7.20. 3uauenns supasy Z=2,/2,, ne Z; =8 COSF+ISIHF iz,=2 COS§+ISIn§ , B
anrebpaiuHiil (hopMi TOpiBHIOE
2

A. z=4(cos%n+isin %nj:—Z\/g—Zi. b. z=4(cos%n+isin ?nj:—2+2\/§i.

B. 2:4(cos%+isin g):2ﬁ+2\/§i. . 2:4(cosg+isin g):4i.

- 66 -



mwm .. T Y . . T
T3 7.21. 3Hauenns Bupasy Zz=12,/2,, ne 2, =12| cos—+isin—| i z, =3|cos—+isin— |, B
pasy 2=2,/2, L 3 3) ' 7 2712

anreOpaiuHiii popmi TOpiBHIOE

A.2=9 cosE+isinE :&+&i. b. 2:4(coss—n+ isin 3—nj:—2ﬁ+2\/§i.

4 4 2 2 4 4
B. 2:4[cos%+isin gj:2ﬁ+2i ) T. 2:4(cos%+isin %)z 22 +24/2i.

_i* i§n

T3 7.22. Slxmo 2, =4e % Ta Z, =2€% , T0 3HaueHHs Bupasy Z=12,/Z, B anrcOpaiuniii popmi
JOPIBHIOE
A z2=2e"=_2. B.7=202=2i.
B.z=2e4 =2(1-i). I.z2=262=242i.

i=n i=mn
T3 7.23. lxkmo 7, =5€® Ta 7, =3€® , 10 3Hauenns Bupasy Z=12,/Z, B arebpaiuniii popmi

JOPIBHIOE
S 5} 5 - 10/ .
Az=_e"=——. b.z=—e ®="—(1-i3).
B. Z:Ee_|5=—§i. I. z:§elgzﬂ+ﬂi.
3 3 3 6 6

T3 7.24. Ilepexonsun 10 MOKA3HUKOBOI (JOPMHU KOMILICKCHOI'O YHUClIa Z = 2(\/§—i), sHaiitn Z° i
[OJIATH Pe3yJIbTaT y anreopaiunii Gpopmi.

T_aE 42 SN

A 28 =484 = + . B.z8=4% 3 —— i
2 2 2 2
LT _.8n 8 8
B. 28 =2%¢'3 =28 4 28./3i . . 2% =48 3 =—4?—42\/§i.

T3 7.25. Ilepexonsun A0 TMOKAa3HUKOBOI (POPMH KOMILIEKCHOTO YHCIA Z =2(—1+i), smaiitn Z° i
MIOJIATH Pe3yIbTaT y anreOpaidniin Gpopmi.

.3 LT
A 25227264 =27 127§, B. 25 =2"\2e 4 =27 2.

B. 25=2"\2e 2 =27/2i. .25 =2%'4 =242 +2°V2i.

T3 7.26. Ilepexonsun 10 MOKa3HUKOBOI (DOPMH KOMIIIEKCHOTO YHCIIa Z :3(l—i\/§), smaittu 2° i
TIOJIATH Pe3yNbTaT y anreOpaidniin Gpopmi.

.2 LT

A 7% =63 =-3.6°+3.63V3i. b.2°=6%"6=3.6%/3+3.6%.
i§ﬂ: 64 iﬁﬁ

B. 2% =6 * =3(_1+i). r.z*=6%3 =-3.6-3-6%V3i.

T3 7.27. Ilepexomsuun 10 MOKa3HUKOBOI (hOPMH KOMILIEKCHOTO ykcia Z=—064, 3HalTH BCi 3HAYCHHS

KOpEHsI LIOCTO1 CTEMNeHi %z i MOJAaTH Pe3yiIbTaT y anredpaiuniil popmi.
i i " .
A z,=2e4=\2(1+i); z,=2e2 =2i; z;=2e 4 =—/2+2i; 7, =2e" =-2;
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5 T
25 =284 =2(-1-i); z5=2e 4 =~2(1-i)
T T .2 4
B. 7, —2e@ =1+i/3; z, 22 =2i; 2, —2e'3 —-1+i/3; z, — 23 = -1-i/3;

2z =2e 2 =-2i; 26:2e_|5:\/§—i.

T T .5
B. 21:2e|6=\/§+i; 22=2e|2:2i; 23:2eI6 =—/3+1i; z4=2e6 = —/3-i;
z; =2e 2 =-2i; 26:2e_|5=\/§—i.

T T T 2
i . i- . i— . =
T.z,=206=3+i; 2, =203 =1+/3i; 2, =282 =2i; 7, =262 =-1+/3i ;
i2r . -t .
2;=2e6 =—/3+i; z;=2e 6=43-i.
T3 7.28. Ilepexoasuu 10 MOKa3HUKOBOI (POPMH KOMILIEKCHOrO uncina Z =—1251, 3HaiiTu BCi 3HaYeHHs

KOpEHsI TPEThOI CTEMeH1 Yz i MOJIATH Pe3yJIbTaT y anredpaiuniil popmi.

T .2n T
A. 21=5eI3 =§+ﬂi; 22:5eI3 :—E 5\/— i; z3=5€ 3 —E—i
2 2 27 2 2 2

T .5 T
b. 21:10eI6 :5( 3+i); 22=10eI6 =5(—\/§+i); z, =10e 2~ _10i.
5 _5V3_ 53, - o __5V3 543,

B.z=5¢ 6=""->"Si; 7,=5e2 =5i; 73 =506 =—>"—
1 2 2 2 3 > 5
-TC T 3
r.3=5" :¥+¥i; 2, =5e 2 =5i; 7, =5e 4 =—'5f'+-5f'i.

T3 7.29. Ilepexonstuu 10 MOKa3HUKOBOI (OPMHU KOMILIEKCHOTO uncia Z =-—81, 3HallTH BCi 3HAUEHHS
KOPEHS 9eTBEPTOi CTEIeH1 4z i ITOJIATH PE3yNbTAT y anreOpaidniin Gpopmi.

LT

A 74 :3eIE =3i; 2, =3e'™ =-3; ;=3¢ 2=-3i; z, -3 =3,
T .5 T
b. 21:3e|3 :g(1+i\/§); 22:3eI6 :g(— 3+i); z3=3el3n=g(—1—i\/§); z,=3e Ing(l—i\@).

B.7z,=3"=-3; 2,=3"=3; z,=3e2=3i; z,=3¢ 2=-3i.

r g, 30t 32 32 2:3'”“:—3*/5 32,
2 2 2
G 32 32 732 32
23:3 :————l’ 4:3 -
2 2 2 2
T3 7.30. Ilepexomsuu 10 TMOKa3HUKOBOi ()OPMH KOMILIEKCHOTO 4YWCIA Z = 2+2+/3i , 3HaWTH BCi

3HAYEHHS KBaIPaTHOTO KOPEHSI \/E 1 IOaTH Pe3yJIbTaT y ajredpaiuHii Gpopmi.

T T .21
A. 21:2e|6:\/§+i 2_2e6 =—/3-i. B 21:2e|3=1+\/§i; 22:2eI3 = —1++/3i .
T T T .3m
B. zl:2eI6 =/3+i; 7, =2e C =3-i. T zl:2eI4 =2 +4/2i; 22:2eI4 =2 +4/2i.

T3 7.31. Ilepexoasun 10 MOKa3HUKOBOI (POPMU KOMIUIEKCHOTO 4HCla Z = —8-84/3i , 3HAWTH BCi
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3HAUEHHs KBaJPaTHOTO KOPEHs Jzoi NOAATH pe3yibTaT y anredpaiunii popmi.
-TU . TC
i~ —-i=

A 7,=4e3 =2+23i; 7, =4e 3 =2-2./3i.

Bz, =de 4 =22 +22i; 7, =de 4 =242 -2.2i.
.2n .b5n

B. zlz4el3 =-2+2/3i; 22:4eI3 =2-24/3i.
T .27

I 21:4eI6 =23/3+2i; z, _4e'3 = 242430,

- 69 -



4. IlepeJiik NUTAHb, IKi BUHOCATHCS HA 3aJIK

1. BU3HaYHUKH IPYroro i TpeThOro MOPAAKY 1 iX 0OUnCIeHHS.

2.CucreMu JNHIMHUX PIBHAHB 11X oOuncienHs meronom ["aycca.

3. CucreMu NiHIMHUX PIBHAHB 1 X oOuncienHs meronom Kpamepa.

4. Matpwui i il HaJ HUMH.

5. O6epHena Matpuis i i 00YHCICHHS 32 JOMIOMOTOO €JIEMEHTaPHUX EPETBOPEHbD.

6. Marpuuna gopma 3ammicy CHCTEMH JTIHIMHUX PiBHIHB. PO3B’SI3aHHS CUCTEM JITHIMHIX
PIBHSHb MATPUYHUM METOIOM.

7.BekTopu Ha TUIONIMHI Ta B IPOCTOPI.

8. Jlii Ha;x BeKTOpamu.

9. BexTopHWmii 6a3ucC Ta cucTeMa KOOpAHHAT.

10. CxanspHuii 10OyTOK BEKTOPIB 1 HOTO 3aCTOCYBaHHS.

11. BektopHuii 100yTOK BEKTOPIB 1 H1Or0 3aCTOCYBaHHS.

12. Mimanuii 70OYTOK BEKTOPIB 1 HOTO 3aCTOCYBaHHS.

13. Tloxin Bimpi3ka B 3aJaHOMY BiJHOIICHH] Ta HABIILI.

14. JlosxuHa Binpi3ka. LleHTp Baru TpuKkyTHHUKA.

15. TlonspuHa cucrema koopauHat. LluninapruyHa cucreMa KOOpUHaT.

16. KanoHiuHe piBHSHHS MPsAMOi. PIBHSHHS MPsAMOT, IO TPOXOAUTH Yepe3 JBi TOUKH.
17. 3aranbHe piBHsAHHSA npsamoi. [Ipsma, 3agaHa TOUKOIO 1 HOPMOBAHUM BEKTOPOM.

18. PiBHSHHS MPsIMOT y «BiZjpi3Kax» Ha OCsX. PIBHSHHS MPsMOi 3 KyTOBUM KOE(II[IEHTOM.
19. HopwmanbHe piBHSHHS NpsiMoi. B3aeMHe po3MillIeHHS TBOX MPSMHUX Ha TUTOTIUHI.
20. Bincrans Big Touku 10 npsmoi. Kyt Mk mpsMuMu.

21. TlowsTTs MpO JiHIT APYyroro mopsAKy Ha mionmHi. KoJo.

22. Eninc, BIACTHBOCTI eJrimca.

23. T'imep6oJia, BIacTUBOCTI TimepOoIIH.

24. TlapabGona, BIaCTUBOCTI MapaboJIn.

25. TloHATTS KOMIUIEKCHOTO uncia. Anredpaiuna ¢opma KoMIIeKCHOTO yucia. [lii Hax
KOMIUIEKCHUMH YUCJIAMH, 3aJJaHIUMU B anreOpaiuniil hopmi.

26. I'eomerpuuHe 3aaHHST KOMITJIEKCHUX YHCEIL.

27. TpuronomerpuuHa popma KomIIekcHOTO ymcia. [lepexin Bix anredpaigynoi popmu
KOMIUIEKCHOTO YHcia IO TPUTOHOMETPUYHOL.

28. JIii Ha1 KOMIUIEKCHUMH YUCJIaMU, 3aJJaHMMHU B TPUTOHOMETPHYHIN (HOpPMi: MHOKEHHS,
JUTCHHS, TITHECEHHS 10 CTETICHs, TOOYBaHHS KOPEHS.

29. Tloka3nukoBa (popma komIiekcHoro yucina. [lepexin Bix anredpaiunoi popmu
KOMIUIEKCHOTO YHcia 10 HOKa3HUKOBOL.
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Buma matematnka [TekcT]: MeTOAMYHI BKa31BKM JO BHKOHAHHS MPAKTUYHHUX
3aHATH U 3/100yBauiB OCBITHBO-IIPO(ECIHOrO CTymneHs (paxoBUN MOJOAIINN
OakanaBp raiay3b 3HaHb 19 ApxiTtekrypa 1 OyIIBHUITBO CleliaJbHOCTI 192
ByniBHMLITBO Ta IMBLIbHA I1HXKEHepis ramy3b 3HaHb 20 ArpapHi Haykud Ta
MIPOJIOBOJIBCTBO crieniaabHOCTI 208 ArpoinkeHepis rainy3b 3HaHb 07 YOpaBiiiHHS
Ta aAMiHICTpyBaHHs crenianbHocTi 071 OO6MIK 1 OnoAaTKyBaHHS rajgy3b 3HaHb 13
MexaniuHa iHXKeHepis cneriaiabHocTi 133[Many3eBe MammHOOyAyBaHHS Traiy3b
3HaHb 27 TpaHcmopT creuiaabHOCTI 274 ABTOMOOUIBHHMI TPaHCHOPT JIEHHOI
dbopmu HaBuanus / ykinan. B.C.Kymuk. T.I1. Ky3emuu, M.B. baxoBcbka M.B. —
JIro6emriB: BCIT «JIro6emiBeskuit TOK Jlymprkoro HTY», 2023 — 73 c.

Komm’rorepuuii HaGip 1 BepcTKa: T.I1. Ky3pmuu
Penakrop: T.I1. Ky3pmuu
[lign. no apyky 2023 p. ®opmat A4.
[Tamip odic. I'apn. TalimMc. YMOB. IpyK. apk.
O6:. BuA. apk. Tupax 15 npum.

-73-



-74 -



	ВИЩА МАТЕМАТИКА
	Методичні вказівки до практичних занять
	для здобувачів освіти освітньо-професійного ступеня фаховий молодший бакалавр
	галузь знань 19 Архітектура і будівництво
	спеціальності 192 Будівництво та цивільна інженерія
	освітньо-професійної програми Будівництво та експлуатація будівель і споруд
	галузь знань 20 Аграрні науки та продовольство
	спеціальності 208 Агроінженерія
	галузь знань 07 Управління та адміністрування
	спеціальності 071 Облік і оподаткування
	галузь знань 13 Механічна інженерія
	спеціальності 133 Галузеве машинобудування
	галузь знань 27 Транспорт
	спеціальності 274 Автомобільний транспорт
	денної форми навчання
	Вища математика [Текст]: методичні вказівки до виконання практичних занять для здобувачів освіти освітньо-професійного ступеня фаховий молодший бакалавр галузь знань 19 Архітектура і будівництво спеціальності 192 Будівництво та цивільна інженерія  ...
	А. Матриця  повинна бути прямокутною розміру , причому кількість рядків  більша кількості стовпців  .
	Б. Матриця  повинна бути квадратною  і особливою .
	В. Матриця  повинна бути прямокутною розміру , причому кількість рядків  менша кількості стовпців  .
	Г. Для того, щоб матриця  мала обернену  необхідно і достатньо, щоб матриця  була квадратною  і неособливою .
	ТЗ 2.19. Для якої матриці  оберненою є матриця
	?
	А. Вектори  і  перпендикулярні .
	Б. Вектори  і  колінеарні  .
	В. Вектори  і  утворюють між собою кут .
	Г. Вектори  і  утворюють між собою кут .

	Вища математика [Текст]: методичні вказівки до виконання практичних занять для здобувачів освітньо-професійного ступеня фаховий молодший бакалавр галузь знань 19 Архітектура і будівництво спеціальності 192 Будівництво та цивільна інженерія  галузь ...

