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Taasa 1
EREMEHTH JIHIHHOY AJIPEBPH

§ 1. BABHAYHHKKH

1.1. Baznagaukn Apyroro i Tpersoro nopaAzkis

.Bupasn
A= fu el Ay gy — Gradyy,
oy Gy
Gy Gy Oy
A=|ay a ay!|= @yl T+ Ay -+ 1alaylia — Oyylaliy —

Qa1 Gy Uy
— Oyaflylyy —— Qoslanlin
Ha3HBAIOTLCA BiNOBIRHO SusHAUNMUKGMU (Oemepmingumamy) Apyroro
TP €ThOFC AOPRAKIB.

CuMBONE @;; Ha3MBAKOTBCH EACHENMAMU SUIHAWHUKA. BOHH MOXYTH
OyTH uMcAaMH, QYHKUIAMH, anreGpaldHUMH BHpasaM¥ ToIIO. TTonoxenus
eleMEHTA Y BH3HAUHHKY XapaKTepH3yeTbCs IBOMA IHAEKCaMM: Mepluui
03Ha4a€ HOMEpP pARKa (3BepXY BHM3), a2 APYTHA — HOMep CToBIUS (3aiBa
Hanpapo), Ha fepeTuHi AKHX 3HAXOAKTHCA NAHHI eNEMEHT.

$lji0 BBaKAaTH, 1110 BH3HAYAHK NEPIIOTO MOPAIKY — UE ONHH €EMENT,
T0 MOKHA NAaTH TaKe O3HAUeHHSA.

Minopom M;; eneMenTa a;; BH3HAYHUKIB APYroro i Tperboro nopsakis
BIAMOBIAHO HA3KBAcThCA BHSHaYHHK Mepllioro i Apyroro NopAAKie, 'Aki
NiCTaeMo 3 FAHHX BH3HAYHHKIB BHKDECACHHAM {-ro PAAKa T4 j-I'0 CTOBILMA.

Ancelpaiunum Oonosrernan A;; eNeMeHTa a;; HA3HBAETHCHA HOTO MiROp,

BasTHA 3i smakoM (—1)"/, 10610
A = (=)' My,

Baracemueocem: susnaunucrie

1. BuaHauHHK He 3MiHHTBCA, AKUWIO HOTO PHAKH 3aMiHHTH BiANOBIA-
HHMH CTOBIILMH,

2. SIKHO nepecTaBUTH MiCUAMA XBAa PALKH (CTOBNLII), TO BH3HAYKKK
SMiHMTb 3HAK,

3. fIKkul0 oAHH 3 pAAKIB (CTOBMIIB) BH3HAYHHKA CKNAJAAEThCR TiMbKA 3
HyAiB, TO BUSHAYHHK JOPiBHIOE HYJW).



_ 4. Akme BUIHAYHKK M2€ ABa OAHAKOBHMX PAAKM {croBnUi), 10 BiR AO-
piBHIOE HYJO.

5. CrinbHHA MHOXKHHK, IO MiCTHTBCA B YCiX €leMeHTaX ORHOIO PsAKa
(croBmuA), MOXKHA BHHECTH 33 3HAK BHIHAUHHKA,

6. fixmo y BH3SHAUMHKY eJeMeHTH NBOX psAAKiB (CTOBNUIB) nponop-
uifini, 10 BU3HAYAHK HNOPIBHIDE HYIO,

7. SIKIIO KOXeH eJeMeHT /-F¢ PALKA (1-TO CTOBMUA) € CYMOIO ABOX AG-
JaMKiB, TO TaKHH BH3HAYHHK JOPiBHIOE CyMi ABOX BH3HAYHHKIB, Y Of-
HOTO 3 AKHX 7-8 PAAOK (n-ii CTOBMEUb) CKJIARaE¢ThCA 3 NEPIIHX NOAAHKIB,
a y Opyroro — 3 ApPYrHX; iHUI efeMeHTH BCiX TPbOX BHIHAYHHKIB ONHA-
KOBI.

8. BuanaynuK He 3MiHHTBCA, SKILO A0 €AEMEHTIB OAHOTO PAAKA (CTOBMN-
uA) AONATH BiIUOBiAHI efeMeHTH iHWIONG PAAKa (CToBNNA), NOMHOMEHI
Ha oJjHe # Te caMe-uMCcJo,

Teopema 1. Busnainux Gopisnioe cymi OolymKie eaemenmis axoeo-
HeGydo padka (cmoenys) ra ixni aseelpaiuni OonosHexsns, moOmo

A= ;ﬂw‘qm abo A= ; apiAee.

Hi ¢opmMydH HaSHBAIOTBCR POKAGOOM GUINGYKUKG 33 efeMeHTaMH
{rO pAaxa Ta {-ro CTOBNUA BifNoBiHO.

Hanpuknaz,
a a
A=|"" "Bl=g,4, + apAm
3 Qs
Qyp Gy Oyg
A=la, a, ag|= auAn + G1Ass + s
a5 Gz dgg

He posknan BH3HAYHHKIB 33 eNeMEHTAMH NEPIUOrG pAMKA.

Teopema 2. Cyma dobymxis esemenmis Oydo-axozo padka (crmosnys)
BUBNAYRLUKA KA Qrzebpaiunl Gonosnenns GIONOSIORUX ereMenmis (Hui020
padra (cmoenys) OGopisHioe KYAw. '

O6uUHCAHTH  BH3HAYHHKH,

2 4 0 4 1 0 3 2 e Va
1. .2, . 3. . 4, . 5. 0 .

1 7 5 6 0 —4 9 4 Va 1
6. a+2 o | ] Iogﬂ—;- )

2 __

a a 2014 log, a 1

log, b loga b t 1 ey
8. | %8 €01 g lg“ 0.

logrra log,a I cfge 1 tg =

cos —:%- sin -% lg% o8 i;- "
1. 12. .
cos-% cos—:;;— 25in-—’;— ctg-’;—
2 3 4 0 2 0 2 4 5
13. i1 0 6|. 14.]3 4 5). 5 [1 1 2I.
7 8 9 6 7 8 2 4 3
I 2 3 i 5 -5 0 5 6
16.]—1 2 1|. 17.14 0 3|. 18. |1 0o 2|.
1 3 2 2 —10 7 7 8 0
—1 0 0 —1 0 2 2 14 3
19. 14 3 2|. 20. 13 —4 151. 2L |4 15 5
21 3 5 7 0 —4 0 16 0
Posp’'ssarh piBHAHHA | HepiBHOCTI.
oo. | * *72| 0 a3 ] ¥ FF2Z|_
—5 x-2 x—2 2x—5
94. sinx t —0. 95 cosx sinx — L
1 2cosx siny cosx
jx+1] 2} 0,5 025|_
26. |7 _1‘_0 27. 10’12)5 gria]="0.
x—1 2 | x— 1] 1
28. 1 |=1. 28, : <0,
3 x4+ 2 2 tx+ 2]
I 2 3 1 x x
30, x —1 —x|=4 3Ljx 1 x{=0.
—x 2x 1 0 x 1
2 6 I 2 7 I
32. |—3x2 5 x|>0. 33| -4 » »(<0
1 b 1 1 6 1
QOUMCTHTE BHIHAUHHMKYH, KOPHCTYIOUMCH iX B/ACTHBOCTAMH Ta Teope-
mamn 1, 2.
I a i a 0 —¢ ab a®+ 8 1
34.10 a 0|. 35. |0 —a —bl. 36. lac a®+c&* |
a 0 —a b ¢ 0 ad o --d* 1
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37.

39.

Kopncrylousch BAaCTHBOCTAMH BH3HauHHKiB i Teopemamn 1, 2, no-

sirfa cos*a |
sin*p  cos?p 1
sin*y cos®y 1
1 + sin*ee sinacosa sina

sinacose | -Fcos’a cosa

sina

BeCTH piBHOCTI.

40.

1.

42.

13.

44,

45.

46.

47,

1 2 3 1 0 0 1 2 4

—1 0 1 =‘—l 2 4l=1—1 0 0|=0.
2 3 4 2 —1 -2 2 3 6

i -1 =3 (] ¢ —5

2 -3 4|=10 —I1 0.

| I 2 | 2

1 3 -1 | 0 0

! 2 il={1 —1 0.

2 —1 1 2 -7 -1

0, (123) 0,1 (23) 0,12 (3)

30 o 1 P
37 11 =25 |3 ° 10

37 i1 =1

1 == —0,37

l—x 14+x 2 1 11

24 x 2—x 4|=4x|2 —1 2].

3—x 34x 2 3 1 1
1 | —! 1 1 1

sin*e cos*a cos2e|=|sin*e cos*e 1f.

b+e

by o
by 4 ¢,
14 x4
1+ x4

14 x50

sin?p cos®p cos2f

38.

Cosa

—sinet cos ¢ sina
cos?e sinacosa sina
coso sina COSs &

2

sintf cos®*p 1

c+a a4 b a b ¢
ata m+b|=2a b of-
Gta a+b @G by ¢
]+xlys l+x1y8

V4 xay, 14 2,1 =0

1+ xay, 14 %345

1 a . be } a & sinfa  cos*a cos2a
48. 11 b cal=11 & b*. 49 |sin®f cos®P cos2B(=0.
1 ¢ ab 1 ¢ ¢ sin®y cos*y cos2y
1 a d 1 a a?
50. 1 b BEl=(at+bFO))]1 b ).
1 ¢ & 1 ¢ ¢*
1 a* o 1 a &
51.§1 & pd|=(ab+ac-+bc){l b b2|.
| 1 ¢ c2

OGYHCANTH BHSHAYHHKH, POSKAABIIH iX 33 eJEMEHTAMH TOTO pRIKa,
AKMHA MicTHTH HaHGiNbIIY KidbKICTL HYJIB.

3 2 — a a 1 —b 1 b

52010 0 —2|. s3.]0 & 1]. 54| 0 —& —1
1 —1 0 1 00 b1 —b
0 V2 o :

5.11 vVZ 1 |-
V2 o —V3

1.2, BHaHAMHMKH BHIMUX NOpAXKIB

Busnaunuxom semsepmozo nopacky HAIUBAETHCA BHPA3
ay G Gy Gy

A=|% % % S| g Ay 4 apdis + asAn + andy =
Gy Qg g Qg
Gy Gy Qg Gy
=.ay;A1; + Gy + az;ds; +ayAsy, . B, f=1, 2, 3, 4,
ae A;; — asireGpaivuHi AONOBHEHHA A0 €NEMEHTIB a;; (BU3HAUHHKY TPETHOTO
NOPAAKY 3 BiANOBiAHHMY 3HaKamu). AHanoriuno AaioTk O3HAUCEHA BA3HAY-
HUKIiB 0'ATOr0 MOPARKY Uepe3 BAIHAUHHKH 9eTBEPTOrO NOPSAKY i T. A.,
i B3araJsii, BH3HAUHMK 7-10 TIOPAAKY 03HAUYAIOTH Yepes BU3HAUHUKHM (n — 1)-
To nopAAKY, TO6TO

au_ au . s a|,-.
n n
oy Qga & .
A= A=Y andu=3 @A, L =12, ..., n
--------- k=l k‘=l
Qny Quz ... pp

Ae A;; — anreGpaiuni AOTIOBHEHRS GO €NEMEHTIB 4;; (BH3HAYHHKR (1 — 1)-ro
NopASKY 3 BiANOBiJHUMH 3HaKam#). Lle posknal BHSHAYHAKA 33 eNeMeH-
TamHu {-ro pAgKa Ta j-ro CTOBOUA BiAMORiIHO.
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Bei napeneni B n. 1.1 paacTHBOCTI BH3HAYHMKIB CNpABINYIOTbCA AR

BH3HAYHHKIB GyAb-AKOr0 NOPAIKY.
OByncauTy BH3HAYHHKH.

1 2 3 4 2
-2 1 —4 3 1
B6. s —4 —J 2.57.3
4 8 -2 —1 4

i —1 2 2 2 1

2 2 2 2 6 2

58.} 1 3.59.23

1 1 1 =1 2 3

QGUHCIHTH BH3HAYHHKY, POIKJABINE X 32 e/NeMeHTaMH PAgka (CTOBM-

1a), Wo MiCTHTL GYKBH.

1 0 —1 —1y .
0 —1 —l 1
60. a b ¢ dl’
-1 =l 1 0
a l 1 1 2
b6 0 1 1 a
. 63.
62 c 1 01 1
d 1t 10 —1
2 —3 4 1 5
4 2 3 2 4
. . 85,
64 Fid b ¢ d 2
3 —1 4 3 4

OGYHCANTH BU3HAYHHKH, PO3KAABIIH 1X Ha €AEMEHTH APyroro pAiKa.

1 —1 1 —lI

68. 69.

[A 3 LR I &
[ R e e

61.

6. | ¢ ‘1"]’ 0l e7.
|1

=TI PR~

-1
b
]
1

o on

21 1 a
I 21 %
11 2 ¢f
i1t d
| |
¢ d
2 —I
| 2
2 —1l
4 -3
3 2|
5 —4
1 1 0 —I1
0 00 a
-1 0 1’
0 1 1 0
3 4 5
0 0 0
6 8 10].
0 0 1
01 1

(=T L -]

3
2
4
1

4
3
]
2
2
1
3
0

b e

2
0

4
—5

T

O6uncnuTi BH3HAYHHUKH, POKAABIIH iX 3a eNeMeHTaMH TOTO PAAKA
(crosnus), axkuil Micturs HahGinbwy KiAbkKicts Hynis.

70.

72.

74.

76.

79.

8L

83.

1 0 2 3 a b a0
0 2 1 0 e L b 00
—3 0 0 0|’ 16 0 0 al”
01 0 —1I 0 a b O
1 20 00 a & 0 0 0
10200 0 a & 00
1 0 0 2 0. 73.j]a 0 0 b 0].
I ¢ 06 0 2 0 00 a2
0 01 11 b 0 0 0 a
O0uncanTH BH3HAYHHKHM HAKONHYEHHAM HYAIB Yy PRAKY UH CTOBNNI.
] 2 3 4 1 2 3 4
0 2 5 9 i 3 3 4
0 0 3 71 7. 1 —1 7 4
—2 —4 —6 1 1 —2 5 9
3111 [ S | 1 2 3 4
1 3 1 1 1 2 3 14 2 3 4 1
113177'13610 B3 41 9f
I 11 3 [ 4 10 20 4 1 2 3
14+x 1 1 1 21111
I 31 1 1
bol=x ] 80. (1 1 4 1 1
1 1 1 1—2 11 11 86
2 7 3 4 5 1 2 3 45
H 3 4 2 2 21 3 45
—2 —5 17 -6 —I11|. 82 {3 2 t 4 5.
4 2 1 7 9 4 3 2165
8 3 6 8 11 5 4 3 21
BHKOPHCTOBYIOUH BAIACTHBOCTI BH3HAYHHKIB, JOBECTH pPiBHICTE.
1422 1 a x a b ¢ 1
b c a 1
1+20 2 b x ~0. 84 ) . X =0
14+2 3 ¢ «x bie cta atb
142 4 4 x — —5 3 |}




0 x g 2z o 1 1 1
85. |* 0 z yl_jit 0 # ¥ .

g 2 0 x| |1 & 0 &

z y x 0 1] 2 £ 0

86. CKifbKH AONAHKIB BXOAHTb ¥ (POPMYJY TOBHOTO PO3KAANY BH3HAY-
HHKA: ) YeTBEpTOTO MOPAAKY; G} I’ ATOr0 MOPAAKY?
87. Uncna 1081, 1403, 2093, 1541 minatbes na 23. He o6uMcmolOuH

BHIHAYHHK

—_— R e -
oo e O
o o 0

4

NOBECTH, INO BiH T2KOXK ALTHTBCA HA 23.

88. JlopectH, IO KOJIH BH3HaYHHK Mae€ fiaroHansRai BArang, TobTO
ay =0, i}, 10 BiH HopiBRIOE HOGYTKY HOTO AiaroHalbHHX e/IeMeNTIB:
A=ay, -+ 0y * . * Gan

89. MosectH, INO KOAH BH3HAUHHK Mae TPHKYTHHH BHTJAA, 10670
a; = 0, i > j, 10 BN popisHioe A06yTKY #oro RiaroHajqbHUX €JIEMEHNTIB.

O6unCAHTH BA3HASHHKH, OPHBIiBMLEA iX A0 TPHKYTHOTO BHTIARY.

1 2 2 2 1 —3 2 6
21 2 2 [ 3 5 7
90. 2 21 2 9. 1 3 4 8
2 2 21 1 3 45
2 33 33 1 2 3 45
32333 11 2 3 4
92. 13 3 2 3 3;. 93 [1 1 | 2 3i.
333 23 111 1 2
3 3 3 3 2 1 v 111
O6YHCIRTH BH3HAYHHKH n-TO NOPAAKY.
1 2 2...2 2 1 1 3 n—2 n—1
21 2...2 2 P 01 2 n—3 n—2
w2202 B! 00 T T
2 2 2...1 2 1 000... O 1
2 2 2 2 1 19000... 0 0

10

1 2 3 4...n-—1 n
11 2 3...n,—2 n—1
96. 1 2...n—3 n—2
IR IR R Y
1 11 1., 1 1
1 2 3 4...n—1 n 1 2 3 4...0—1 n
1 0 3 4...n—1 n 11 3 4...n—1 n
97. 1 2 0 4,..n—1 n . 98. 1 21 4- .n—1 n
.............. 1 2 3 1...n—1 n
1 2 3 4.. 0 al Lo
1 23 4...0—1 0 P23 1 n
1 2 _
1 2 3 4...n—1 1 3 : nolt
—2 2 0 0. 0 0
99. o —2 2 0.., 0
......... e = s 4 e s
0 0 0 0... -2 2
x4 a ay ay ap
a, x4 d; a, ... a,
100. a, a, x4 a; ... a,
a, a, ay A
@ Xy Qg ... @,
101, ja; a, %3 ... a,f.
a ay 03 ... Xp
§ 2. MATPHI

2.1. JIii map MaTpuiaMu

[NpaMokyTHa TaGaHuA YHCEN & 3y, = 1,2 ....m j=1, 2
CKJalieHa 3 1 PRIKIB Ta # CTOBNIE i 3anHcaHa ¥ BULMIAAI '

a4y Gy ... Tin
A=AMX,,= dy agg +ue Qog ,
dnt dmp ... Gma

HA3UBAETBCH MamMpuyero (4HCA0B0I0 MAMPUYER POMipom it X n).



KopoTko MATPHIIO MO3HAYAKTL TaK: A = (a;)), Re a;; — eneMenTH
marpumi. Ao m =, 10 MATPHUA HASHBAETLCA Keadpamuo.

Npi matpuui A =(ay) 1@ B= (b;;)) HASHRAKOTBCA pIBNUMU MINE
cofoio, SKIGO BORY MaloTh OJHAKOBi po3suipH {A = Amxn, B = Bmxa) 1
piBHi BiEnoBifHi eAeMEHTH: &y = by, Hyav08010 Ha3HBAETHCA MATPHIS,
y sikoi Bci eneMeRTH JOPIBHIOOTE HYJIO. Tlozravators ii 6yksoio 0. Keaa-
paTHa MaTpuUs HasHBAETbCA digeonaspnoo, AKIO Bei 11 eneMenTH, Kpim
THX, 10 JeXKaTh Ha TOJOBHiH Jiaronadi, aopisHioiots Hymo. IliaronanbHa
MATpHLA, ¥ AKO] KOXHHR eJIeMEHT FOJIOBHO1 AiaroHani AOpiBHIOE OAHHYLI,
HA3HBACThCS 0JunuKo0 | TO3HauaeThes Gyksow E.

Buswaunuxom KBagparioi Matpuili Aaxs = (i) HasHBaeTbCs BH-
SHAYRMK, AKHf CKJajeHnll 3 eJeMEHTiB MaTphli i N03HAYAETHCA CHMBOAOM
det A, Tagum yHHOM,

dy G --c Gin

........

Gnt Qn2 -+ Gnn

Kpanparna MaTpuus A HA3HBAETHCH nesupodacenoro, akmo ii BH3HAY-
HUK #e AopiBmioce Hymo: det A == 0.

Cymoro C = A + B IBOX MATpHilb OAHAaKOBOTO posMipy Amxa =
= (a;;} T8 Bmxa = (b;;) Ha3sHBaETbCH MATPBUA

Conxen = (€27} = (@i + bs))-
Jlobymuosx marpuui A = (a1;) Ha uHCJIO & HA3HBAETHCA MATPHUA
B = kA = (ka;)).

Pisnuys A — B Marpuib ORHAKOBHX . po3MipiB BH3HAUAETHCA HK

cyma marpuni A i marpuni B, nomuoxeHoi Ha —1:
A—B=A+(—1)B.

Marpuus A HasHBaEThCA y32000cen010 3 MATPULERD B, AKWO KifbKicTh
croenuie nepmoi Matpuui A AopiBHIOE KiAbKOCTI PAAKIB APYrol MaTpH-
oi B.

dxmo MaTpuna A ySTOLKEHa 3 MATPHIEIo B, 10 nobyrkom C = AB
matpiii  Amxn = (47;) Ha MaTpHIO Baxs = (b;;) HA3MBAETbCA TaKa
Crmxs-MaTpHLIsl, ¥ HKOL eJEMEHT Ci nopiehioe cymi ROGYTKiB €/IEMERTIB
#-T0 pslKa MaTpHUi A ua BiANOBiIHi eneMeHTH j-ro cTOBNUA marprui B:

C = Crxp = (€1} €1j = Gubyj+ Gubsy 4= -+ + Ainbnjs
i=1,2 ..., m j=1, 2, ..., &
Matpuni A i B H23HBAOTBCA MEPECTABHHME, akmo AB = BA.
Marpuns A*_= (ai;) HA3HBAETLCS MPANCNOROBAROIC TIO marprui A =

= (a”). AKInO ay = 8-
KpaapaTHa waTpuus A HasUBAETLCA CUMEMPUUAOIO, akmo A* = A,
i KGCOCUMEMPUHHO0, AKIIO * = 4.

12
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Ium“102. Joecrs raki BaacrusocTi aarefpaiuHux omepaniit Hap MmaTpu-
H:

ay)A+B=B+A4,60A+B+C={(A+8B :
B)Ad+0=0+A4=4; r]a((BA) =}(a.B)('A;+ I+ G
nDa(d+B =aAd +aB;e){a +p 4 =ad + BA.

103. Hexalt A = (1 2), B = (‘“l
3 —1I 1

)24 — 38,9 A +24% 3) (— 5 B* — B)‘;
9 A —3B% 5 A4+ B)—(4* + B 6 (A+ B — (4 +

+ B*).
‘]04. 3uafith MatpHmic A = 2B — C*, sakumo

1 —1
[ 2 3
B= =
(456).0(0 2).

—2
105. OOuHCIHTH &

0 . 3uafitu:

1
2
3[3} —20 1 —3-5)

4

s 106. I[onscm. mo ANA ROBiAbHOT KBagpatHoi Matpami A marpunua
N —;l + A* — cumerpHuyna, a wmarpuua K = A — A* — Kococumer-
HYHa,

107. doeectu, o AOBiALHY KBafpatH :
) . 311 Y MaTPHII0 MOKH2 BHPA3HTH
| nur.;lgsm EE’MH CHMETPHUHOL | KOCOCHMETPHUHOT MATPHIb. P y
| 108, Hosecrn, wo s RoBinbLHOT KBaapatHOT matpaui 4 n-ro no .
i gificoro 4Hcna o cnpaBelHBa pPiBHICTL P P TOPMEY
det (@A) = " det A.
109. Kopncrylounuch pesyabrataMu 3agad 106—108, sanucatn MaTpumo

1 4 -2
A= 2 5 3
—3 —1 6

¥ BHMAAAL CyMH CHMETPHUHOT | KOCOCHMETPHUHOT MaTpPHIb.
3uafith J00yTOK MaTPHILh,

Y

5 8 —4
113. | —4 2 3 2)-

112. |6 9 —5]|{4 —1 3
| 4 7 —=3/\9 6 5 -t 1 :2/\4

13



3
50 2 3 g 1
14, (41 5 3) —7 ms. f —1 j¢¢ 0 —2 3 n.
3 1 —1 2 . 5
2
3
1
1ne. 6 0 —2 3 1| —1
5
2

117. 3nafitu Matpumo AB — BA: ;
1 2 2 —
a)A——-(4 _1), B=(.._.4 l).
2 3 1 1 2 1
6)A=(——1 1 0), B=(0 ] 2).
1 2 —1 311
1 11 7 5 3
5 a=(o 1 ,), B=(o : 5).
(0 0 1 0 0 7
IlingecTn MaTPHLi RO CTenems.

1 0 2\®

— 2
113.(12). me.| o 1 o).
01 1 2 —1
3

120.

oo o

a 0 00
0 00
0 0 ¢ O
0 0 0 d

122. Hoeects pieHOCTI:

1) (AB)* = B*A*; 2) A (BC) = (AB) C;

3) A(B+C)=AB + AC.

123. 3uafity Bci MaTpuui Apyrore MopsAKy, KBajpatH AKHX ROPIB-
HIOOTb HY/AbORIR MaTpHLi. ]

124, Smafity BCi MaTpHLi ApYroro NOpsAKy, KBajgpardH SKHX AOpIB-

Hi0I0Tb OAHHHUHIA MATPHLI. )
3uaiith Bei MaTpHRi, AKi MepecTaBHi 3 AAHOK MaTpPHUEC A,

10 b2
125.A_—.( 5 I). 126.A—(3 4).

14

2.2. ObepHena MaTpuua

Hexafi A—kBaaparna Matpuus. Matpuna A~ HasupaeTben ofepuenoio
RO Matpuii A, AKLo
AA'=A"'A=E.
Teopema. [Jan icuyeanns obeprenci mampuyi A™' neobxidno i do-
cmamnoo, wob mampuys A 6ysa nesupoOmenow; npu Yvomy

All A%l . Arﬂ
-1__1 Ay, Ay ... A
=l )
__ Ay Ap ... A,
Oe A;j — ancebpaiuni GONOSHENHR EACMEAMS (i GUIHAUNUKA MAmMpuLi
Ay Qg ... G

........

Gr1 Qna - .. Gy,
3HaiiTH oGepHeHY MATPHILIO A0 MAaTPHLb.

1 2 -3
3 4 12

127. . 128, . 129, .
(5 7) (2 5) (0 ‘ 2)

00 1
2 5 7 1 2 2
130. (6 3 4) 131. (2 1—2).
5 —2 —3 2 2 1
s 9 3 2 100
132.1 1 —1 o). 153 [3 2 00}
IR I 13 4

9 —1 2 3

1 —1 —1 1
Poss’asati Marpuydi piBHAHHA.

2 B 4 —6 2 1N /10
13. "X= . tX' ] .
5 (1 3) (2 1) 136 (2 1) (o 1)
137 x . {3 2 =(‘“’ 2\ 38, (1 2 .X=(3 5,

5 —4) \—5 6 3 9 5 9

15



5 3 i —8 3 0y
139. X - ( ! -3 -—-2) = (——5 8 0) .
—5 2 1 —2 15 0
1 2 —3 1 -3 0O
140. (3 2 —-4) X = (10 2 7) .
2 —1 0 10 7 8

2.8. Paur marpuni

BusHauHUK DOPARKY k, CKAaReHHA 3 eJleMeHTIR, WO CTOATH Ha REPeTHH |
BRAiNCHUX & PARKIB i % croBmUiB, HasHBaeTbca Minopom k-20 nopsoKy
mampuyi A = Amxa.
© Pawneom r (A) .uampam A Has#BaeTbcA RaAGiAbLWMA 3 nopagki 11
MinOpiB, BiAMIHHEX Bil HyAL.

Kpim Gesnocepelnporo OGUHCACHHS MiHOpiB, paHr MATpHUi MOXHA
'3HafiTH NPOCTIlIUM METOLOM, SKHA FPYHTYETLCSA Ha TOMY, IO PaHT MaTpuui
He 3MiHATBCH, SIKIIO Haj Helo BMKOHATH TaK 3BAHI eNeMeHTapHi NepeTBO-
.peHHs, a came:

a) mepecTaBuTH MicLsMH ABa PAAKH (CTOBALI);

6) NOMHOXUTH KOXHHN €/1EMEHT PAAKA (CTOBNIA)} Ha OGHH | TOH CaMHi
'BigMiEERG BiJl HY/1 MHOMHEK;

B) AOAATH [0 eJleMeHTiB PRAKA (cronnua) BiANOBIAHI eNeMeHTH iHINOTO
pn,zuca {croBnus), nOMHOXKeH] HA ORHE i Te came wuCHo.

Bu3HAYHTH paHT MaTpHLi.

12 —~1 0 t 2 31
. .2 . W3, :
1t (_1 _.2) " ( 1 2) (4 -3 1 7)

4 3 1 2 3 2 3
4. 1 —1]. 145. |4 —1 2) . 146,10 -1 21.
2 3 5 1 5 2 —I

-—MQJ/..—..__\
- —

1 2 3 4 1 —1 4
4 —1 2 5 0 —I I
147. (1 o 3 4 "l 1 -1 o2
1 3 45 o 3 -5 3
2 3 1 —I 3 -1 2 1 0
321 4 1 2 3 —1 2
wo.l 123 a}. wo.lo 1 =1t 1 2}
—1 01 0 3 1 0 1 —I
023 3 4 2 2 o0 4

| ittt TR

§ 3., CHCTEMH JUHINMHREX PIBHAHL

3.1. Posp’asyeaHHg cucTeM MiHifiANX pieHaHE
sa dpopmynamu Kpamepa
CrcreMa mBOX JiHIAHHX piPHAHD 3 OBOMA HeBiOMHMH Mae BHIJIAL
l X + apy = by,
@X + gy = b,.
BesiemMo nosHaueHHA:

A = dy - b, aml A 'an bz
T b, ay ! ayy bz

Axmo A = 0, To cucreMa Mae eaMHuit po3e’A30K i cnpasen:num dopmvan
Kpamepa

x

At &y

X = ,y=—A'.

Skmo A = 0, A, 5= 0 abo A, = 0, To cHcreMa He Mae po3B’s3KiB. SIKmio
A=A, =4,=010 cnc:reua wae Geaniy poas’si3kis.
Crcrema prox mmﬁuax piBHAHb 3 TPbOMAa HEBiNOMHMHM Mae BHIAAL

anx + apy + apz = b,
Qg1 X -+ Goolf + Apgz = by,
g% -+ QyeYf + Gggz = by.
Ananoriudo BBeZEMO NO3HAYCHHSA:

auy 4 Gy by @, ay
A=Nay ay ay|, 8a=|b, a5 ay|»
In Gy dyn by ay ay
an b ay ay @, b
A, =]ay by Gnl, BA;=lay an b|.
Oy by ay ag, 4z by

Akwo A == 0, 70 cHCTeMa Mae €QHHMA DO3B’'A30K i HOTO 3HAXOAATL 3a
dopuynamu Kpamepa

Ay Ay 4,

X = L y:————&, Z=A

Flmno A =0, a onme 3 uncen A,, A, A, He gopiBHIOE Ry, TO CHCTEMA

posp’ AKy ne Mae. [lpn A = Ax = A, = A,= 0 cacteMa Moxe GyTd
HeCYMiCHOI0 afo MaTH Oessiu po3s’s3Kis,

17



8

Ananoriuai gopmyan Kpamepa cnpasezusi as n JiRifHUX piBHAHD 3

HeBizoMuMH.
Po3p’asati cucreMr JiHiHHUX piBRBARD.

151.

153,

155,

157,

159,

161.

163,

165.

167.

171

173.

3x — by = 1§,

2x 4+ 7y = 81.
A2y =17,

4x — By = 40.

14x + 4y + 62 = 30,
5x — 3y + 22 = 15,
10x — 11y + 52 = 36.
Qx—y+2=2,
3+ 2 +22=-2,

x—2y+z=1
3¢e—5y+32=1,
x+2+z=4¢,

2+ 7y —2z=28.

x+2—4z=1,
Xx—y—z=-2
Z—y—2=2

3x —y + 2 =5,
4x — 2y — 22 = 3.
3x1—2xg+4xs=l],

2%y — Xy — Xy = 4,

3XI +4x3—'2X3= ll.
2x1 +3x2 +x,= 1,

24, 4 %y + 3xg = 11,
3«t1+2x3+xs=5.

Xy +2x2+3x3_'x4=—4,
x1+x2+2xs+3x¢= l,

2%, + 3%y — xg — %y = —6,
3x1""x2—x3_"2x‘=_4-

4x1+3x,+2xs+x‘=—_

Xy + 2%, + 3xg + 4xg = 5,
2x1+x3+2xs+3x4=l,
3x1+2x,+xs+2x‘= l-
3x1—x2—x3+2x¢'—'-—'6,

2, — Xy + 3xy - 20, = 4,
3x, — x5 + 3x5 — %, = 6,

3x1+3x2+3x3+2x;=6.

152. 3x — 4y =—6,
3x + 4y = 18.
154. 5x + 2y = 4,
7x + 4y == 8.

156. 2¢ + y = 5,
x + 32 =16,
By — z = 10,

158. 2%t —y—z=1,
x4+ 2y + 32 =05,
x+3y+42=6.

160. 7x + 3y — 62 = —1,
X 4+ 9 —92=25,
2 — 4y | 92 = 28.

182, x + 2y + 3z = —1,
x—3y—22=3,
2 —y+2=—2

164, 2x + y —

3x—-2y-]—z=l,
S5x — 8y + %2 = 3.

166. 2x1—xg+2xs= —"4,
4x1 +x3 +4x3 = —2,
X+ X+ 2 = —1.

168, x, + 2x; + 4x; = 31,
sxl +x2+2x3=29t

3x1—xg+x3= 10.

Im. 2x1—3xg+2x,+x¢—_» —8'
xy + 2%, + 3% — 21, = 6,
2y — X3 — 20, — 3%, = 8,
3x1+21'3—‘x3+2¥4=4.

172. xs""‘3xs+4x‘="‘—5,

X — 23 + 3%, = —4,
3XI+2xg_5x¢= 12,
4x1+3x3—5x3=5-

= —1,

174. x; + 3xa + 5x5 + 7x, = 12,
3%y +5xy + Tx3 + %, = 0,
5x1 + Txg +xa+3x"= 4,
7x1 +xg +3x3+5x‘ == ]6.

176. x; +x; + x5 + x4 + 5xy = 5,
2%y + X% + Xy + Xy x5 =2,
11+2x3+x3+x4+x;=0,
X+ Xy 4 3% + xp F 2 =3,

x1+h‘+xs+x¢=0,
X+ %+ X% + x5 = 0. x1+2x,+x,+4x4+x5=

'77« 2x1+2x3+2x3+2x‘+ 178. xl—.:étg—x3+2x4——3x5=

178, x, + 2, + 353 = 2,
x,+2x,+3x4=——-2,
Xy + 2% -+ x5 = 2,

+x5=3, - »

X+ 26 + 3xg + 40, + Xy + 2% — 3xg + 4xg —

+5x5= 13' _'x5==—"1,

2¥1+x3+2x3+3x4+ 2.\'1—x3+3x3——-4x4+

+ dx, = 10, + 2x, = 8§,

313‘!' 2"3"1'" x3 -+ 26 + 3x13+ Xy — X3+ 205 — X5 =
Xy = r = O,

2, + 2% + 25 + X + 4x, + 3xy + 4%y + 2%, +

+2x5=‘6. + 5§ — T

8.2. MaTpuunuil MeTof, PO3B A3YBAHHA CHCTEM
ninifpux piBHAARL
Hexail sagano cucremy 7 AiHIHAX PiBHARL 3 1 HeBilOMUMA
Xy + GaXa - -0 T+ AaXy = by,
Qg% -+ QpXs + <00 T+ Gk, = by, )

Bsenemo matpuii

au au + aw a1n xl bl
Al i | x| 2}, B=| 2].
a:l Quz - .. -a'rm X bn

Toni SMARO 3 MPABHJIOM MHOMXEHHS MaTPHUb crcTeMy (1) MOXNHA 3amHCaTh
ONHMM MATPHUHHM DiBHAHHAM 3 HeBifoMolo MarpHueio X:

AX = B.

Axuo Matpuua A Mae obepHeHy MaTpHIO A~ 10
X=A"B.

Ils dopMysna HaSHBAETBCA MAMPUKHUM SANUCOM po3s’asky cHcremu (1).
Onrxe, MoG posB’s3aTH CHCTEMY piBHANb (1), ROCTaTHLO 3HAfTH MaTPHLEC,
ofepHeny 10 MaTpHlli cHcreMu A, i IOMHOKHTH ii Ha MATPHLYO 3 BIALHHX

WieRiB cnpapa.
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MarpayHUM MEeTOJOM PO3B’A3aTH CHCTEMH DiBHAHD.

179. x + 2y -z = —3, 180. 2x — y + 2 =25,
x4y +z=1, 3x -+ 4y — 22 = —3,
bx by — 3= —2 x—3yt+z2=4
i81. x — 2y + 3z = —5, 182, 25, + x5 + 3x3 + 4x, = 7,
4 + 2y — 32 =0, Tx, + 3x, + 6x; + 8x, = 1,
3x — 3y + bz = —9. 3%, + 2x, + dxy -+ Bx, =9,
Xy + %, -+ 3%, + 4x, = 6.

183. 3x 4+ 2y + z = 5, 184, 3Ix + z=: =2,
2 —y +2z=106, x+ 2y =3,
x + by = —3. —x+y+2:=05,
185, 4x + y + 42 = —2, 186. x — 4y = —5,
x+y+ 2=~—1, 2t —3y +z=—17,

2 +y+22=0 . x4+ 4y + 22 = —1.

8.3. Poap’asypaHEa cMeTeM AMiRiliHUX piBHAHB
merogoM I'ayeca

Hexait saganro cucremy m AiHifiRux piBHAHD 3 72 HEBIAOMHMH
anXy + Gty -+ cer b Gy = by,
Qy1Xy + Gggg + + <+ - QnXn = bs,

ooooooooooooooooooo

A1 Xy + AmaXa + +o 0+ GuuX, = bom.

Mertoa Taycca — ue MeTOA NOCAINOBHOTO BHK/MIOYEHHA HEBilOMHX.

3a IonOMOTOI) €/IEMEHTAPHHX NepeTBopeHb cHeteMmy (2) NpHBOAATE 1O CH-
CTeMH# BHIVIALY

@

Uty 4 +on + @1, = by,
GopXy + +-- + aguxy = by,
agx; + - + Gankn = by,
e b 3
areX, -+ v QrnXp = b, )
0= 3’4’1’
0=b,,.

Taky cucremy piBHAHb HA3UBAIOTHL Cxidwacmow abo mpaneyienodibromw.
1) ko cucrema (3) Micrurs piBasHEs BuAy 0 = b, i b, %= 0, 10 BOHa
OUEBHIHO MeCYMiICHQ.

20

9) SIkino chcrema (3) He MiCTATD pipusus Bugy 0 = b; (b, 0),‘1*0 BOHa
3l 'a3Kie. o )
Magl—lgesrsemo'p:eaginomi Xp, Xpy Xy oovs X OCHOBHUML, @ BCI 1HWIL — sinbHUMY
(sxmo BoHu €). Hazawoun BiNbHHM HERiZOMMM AOBLIbHI SHAYEHHHA i min-
CTABASIOUE 1X Y DiBHAHHA CHCTEMH, 3 7-TO PIBHANHA ?.Haﬁ,nemo xs. [ia-
CTABASIOUN L€ SHaYeHHs B nepwi r — 1 PiBRAHD 1 NiAHIMAIOYHCH YTOPY [0
CHCTeMi, 3HafiiemMo BCi OCHOBHI neiioMi. OCKiIbKH BUILHI HEBLIOMI MOKYTb

uaGysarh Gylb-AKMX 3HIUEHD, TO CHCTEMA Mae Gesaniy posB A3KIB.
3} dkmo r = n, TO CHUCTEMA (3) mMae TPHKYTHMH BHIIAA 1 BUIBHHX
HeBIAOMHX He Mae. B upomy BHNalKy cHCTEMA Mae eNMHHUA pO3B’ A30K.

Po3B’3aTH CHCTEMH JiHIAHMX DIBHAHD METONOM Taycca.

187. x +2y + 32 =5, 188. x — 2y +z =4,
-*x+3y—f?4z=6. 2% —y+z=3,

9 —y—z=1 3x-+2y +22=2
189, x +y—2=—2, 190. 2r —y +22=5,
3x—y+22=9, 4x + 3y — 4z =1,
4x + 4y — 32 = —5. 4x + 8y — 122 = 3.

191 2x— 3y +52=90, 192. x—y +2=1,
8x—!—2_:;—‘?z=21, —x 2 —32=23,
2x + 1y — 162 = 21. % —y+3=2
193.x+y—{-z=l, 194, —x +y+22=1,
Wy +22=1 x29—2=2
x+y+3=2 % +y—%=1,

x4+ 32=1 X -5y = 5.
195. xo— 2% + Xs + X = 1, 196, 26 F X+ % =2,
Xy — 23:2 + Xg— X3 = —l, Xy -|-1:3x2++5x3 = 5,7
— 3x, = 3. X X Xa = —T,
xl 2x2 + x3 + x4 2;:1 "‘f" %xg —s3x3 = 14.
1970 xl + 2x2 +3x3+4'x4 =0, 198s xl + xg _ 1,
7x1 + 14x2 ”‘1" 20x3 + .?Cl + x2 + xs = 4,

27x, = 0, Xy + X3 + x4 = —3,

5t1 +4l()x2 + 16xg - Xg + x5+ % =2,

+ 19x, = —2, Xy + %, = —L

pba g

x‘ _ -
_ 17 —_— 315x + 200. 7x1 _ 5x2 —_ 2x3 -— 4x‘ = 8,

9 e B A

90x1 —— l50xg —_— 270)63 "l" = "—3,

4+ 210x, = 72, Dy — Xg — X3 — 2% = 1,

75x, — 126x — 226x3 + —xy b g + 28, =1,

+ 175)54 = §9. —=Xa -l" X3 _l"' 2x4 = 3.
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3.4. Opmopiani cucremu niHifiHUX piBHAHL

QOnuopiaHa cHcreMa i MiHIAHUX DIBHAHL 3 /4 HEBIZOMUMH Mae BHUFJISE
. X+ - b Qiak, = 0,

X+ -0+ agx, =0, 4
EmXy + -+ A QmaXy = 0.
g cucrema 3aBXAH Mae HYJALOBHH PO3IB’A0K: Xy = X, — ... = x, = O

HenyaboBhil po3s’ 430K (AKID BiH €) cHcTeMH {4) MOXKHa 3HAATH METOAOM
Faycca. Slkmo m = 7 i BusHauHnK A cacteMu JopiBHioe Hymo (A = 0),
T0 OIHOpiAHA cHeTeMa Mae Ge3qiu HeHYJLOBHX PO3B'A3KiB.

Hexail naro cucreMy npoX ONHOPiNHHX AiHifHHX piBHAHL 3 TphOMa
HeBiloMHMH

{ anX+auy + apz =0, [ay ap #0
Oy X + Onf + Gz =0, lay a4y
Po3B’ 30K Takol CHCTeMH MOWKHA 3HAHTH 3a MYJIaMH
¥
&, @ g, a a, a
x=t 1z la’yﬂ___t 1 13’2=t 11 12’
Gog gy Uy O Qs;  doe

Ae [ — AoBiAbMe RillCHe YHCHIO.

Hexaft aado ciucreMy TphOX OZHOPiEHHX JAiHIAHHX piBHSHL 3 TPLOMA
HeBiJOMAMH

an* + @y - ayz = 0,
GypX + Agolf + 92 = 0, (5)
GyX + AgY + age2 = 0.
Axmo A = 0, To cucreMa mae Geariu pose’saskis. Hexah v pr3naunnky A
icHye npHHafiMHi OAMH BiAMiHEWA BiX RyJAA MIHOp APYrOTO MOPAAKY,

a . :
HanmpUKAal, @1 B3| £ 0, oai posn’a3KKM MOXKHA 3HalTH 33 GopMyAAMH
a1 gy
4, a a; a a
x=¢|Te B g ),y an ul
Qs Qyy ay dy PR

Ae ¢ — posinbHe AificHe YHCAO.
flxuio Bei MiHOpH Apyroro MOpPAZKY ¥ BH3HAYHHKY A HODiBHIOIOTb
HyJ0, TO cHeTeMa (5) 2BOIHTECA 0 OAHOTO PiBHAHHA 3 TPhOMA HEBiIOMHMH.

Hagaioun nsoM HeBiAOMHM HOBiALHHX 3HaUeHb, 3HAXOLATh EiINMCBiAHE M
TPeTe HeBigoMe.

Po3p’ssati cucremu pieHAHb.

201. x -2y + 32 = 0,
2+y+z=0,
X—y+2:=0

202, —x +y—22=0,
d+y—z=0

203- 3x+2y—z=0-
2% —y+3=0,

1

=0
x+4y—32=0.

x —z=0

205.+3.g+2y+2z=0_ 206, x + 2y —z2=0,
5¢+ 2 +32=0 2%+ 932 =0
2x+5y+32=0’ x+y+2=0,

3% + 4g 4+ 22 = 0. x—2+22=0
9% + 3y — 52 =0, x+2—52=0,
x+y+tz=0 & +y—22=0

2]2- x1+2x2 +3x3 +4x4 =0,
x1+xg+2x8+3x¢= 0'

By - 41y = O,
Xy + 25 + 35 -+ 4y o d S b xy 24 =0,

x1+3x2+6x3+20x4=0!

4x. —l—le +20x"—_0 x1+5x2+5x3+2.x4=0.
2IJ§51. _.L'l +2x, - 3;4 — X5 . 0, 214 x,~—2%+ %3 F+x,—2x=0,
x;—XQ"‘FI%s—x‘”_—'O, 2x1+xg_x3—'x4+x5=0,
4x1*—'2x2+6x3+3x4'_' -:]-_5";" 7x6—5x3—'5x4+
—_ 4x == 0, Xy = Uy
2}1:1 _1'5'4x3—2x$+4x4—" SXIO“-XQ”—st'F x;—x5=
— Txs = 0. = Q. .
215. B;aaam BCi 3HaueHHS napamerpa A, IpY AKHX CHCTeMa pi1BHAHD
(8 —_ l} Xy + 2x3 + 3xs + lx‘ = 0,
xl-|-(9——?l,)x,+ 4x3+M‘=0.
x1+ 2x3+(10—~7t)x3+’bx4=0,
x+ 2x, 4 3+ 2x,= 0

He BH3NaeHa (T06TO Mae Giabll AK OARH PO3B’ A30K). .
216. BkasaTh 8¢l 3HaueHHs napamerpa A, MpH AKHX CHCTEMA PIBHAHL
— 4%, + (2 4 2X) x, -+ 2hx5 + 202, = 0,
Ax, (14 M) xy + Axy -+ Axy = 0,
Mg+ (1 + A xg— 225+ Ay = 0,
— iy, — (1 + Nt —hxy— (2 + 20 x, =0
Ma€ €AHHHE pO3B A30K.
2¢7. Tloxasath, 1o CHCTEMA
21, + 4%, + 6x3 + 5%, + 34, =0,
Sx, -} 6x, -- 7x4 + 9x, + 6x; =0,
4y, + 6x3 + 8x3+ Tx, + 5% = 0,
5%, + 5%, + 5x3 + 8% 65, =0,
3x, + 4x, + Bxy + 6x,F 425, =0
Mae Ge3l1iu pO3B’A3KIB, NPHUOMY B KOXKHOMY 1i po3R’ 3Ky X, = x5 = 0.
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3.5. CyMmicmicThs cacreM niuiliHux pisHaHb
Hexail sagano cucremy (2) m ninifinux piBHRHb 3 1 HEBIAOMHMH.
Po3arasiHeMo ocHOBHY MATPHIIO A i po3mApeHy maTpuLo A AaHoi cHCTeMH

an vo+ din - all P a]nbl
A bl ) A = ( ........ .
Al v Qmn Ami -+ Omaby

CnpasennnBa TeopeMa Kponekepa — Kaneani.
Teopema. [an moeo wod cucmema sinifinuy pisHans 6yra cysicnow,
HeobxiOno i docmamrbo, wod pane it ocHosnol mampuyi dopiswioeas panzy

posusupenoi mampuyi. Hrxwo r (A) = r (A) = n, mo cucmena mas eduruil
posg’asox., Hrkuwp r(Ad) = r{A) < n, mo cucmema Mae Gessiu Ppose’ KIS,
JocaiauTa cyMicHicTb i aHaliTd PO3B’430K CHCTEM.
218. x— V3 =1, 219. V'5x — 5y = V'5,

Vic—3y=V3. x—Vby=5.
220, 2x —y + 2 = —2, 21 s+ —4% =1,
x 42+ 3z =—1, 2+ y — bz = —1.

x—=3y—22=23. xX—y—z=—2
222, 3x, — 2%, —5x3 - x, =3, 223. x; + x3 — 6xz — 4x; = 6,
2x1 34\:2 + Xz + 54"4I == —3 le — Xy — st - 4x4‘= 2,
Xy + 2.\:, —4x; ""‘3 2)61 + 3x3 + st “1" 2X4 == 6,
JC _x’“‘4x3+9x‘_'22 3x1+2x2+3x3+8x4=—7-
224» 2.’:1 + 7x2 + 3x3 +x¢ == 6, 225- 3):1 - 5x$ + 2x3 + 4}:4 = 2,
3x +5x2+2x8+2x¢—4, 7x1—4x3+x3+3x4=5,
9x F 4, + x5+ Ty = 2. 5x, + Ty — — 6x, = 3.
226, 9x, 3%, + Bxy + 6x, = 4, 22?.*3x1+2x3+2x3+2x4—-2
le 2x3+3x3+4x4"‘~5, 2f1+3xg+2xs+5x4=3
3x1—x3 + 3x3 + l4x§ = —8 gxl +xg +4x3—5x4 = l
2x,+2x,+3x3+4x4 —5
T, + %+ xs—x4—7
HocxiauTa i po3p’s3aTH CHCTEMM piBHAHb 3aJeKHO Bil 3Ha4YeHb mapa-
MeTpa A,
228 Ax +Ay+ A+ 1) z=A, 229, Ax, + xs + 23 - x, = 1,
A +AdyF+F @R —1Dz=A, Xt hg x4 x=1,
(?u+l)x+7ty+(27h+ X+ xp + Ay xy =1,

+3z=1 x1+xg+xa+7h¥4 =],
230. (1 4 N x -+ s w=1,

xl+(l+1)xs x3=1'

- ot (14 Mxo=1.

231, B3+20) x5+ (1 +3x+ A+ (A —1x =3,
sk B4 20 %, + Aty (A —Dyx, =1,
By i+ 3r+O—Dx=1,
39Lx1+ 3hayg+ Axs +(k—1yx,= 1.
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Tnasa 2

EJEMEHTH BEKTOPHOI AJMI'EBPHU
§ 1. BEKXTOPH. JTHIMHI JIY HAJN HAMHA

Bexmopom nasnsaerben Hanpamaerui igpizok. Ko novatok eexropa
MicTRrbesl B Toulli A, a KiHeub — y Touli B, 10 BeKTOp NMO3HAYAIOTH TaK:

el

AB (puc. 2.1). Bekrop nosHayaloTh TAKOX MaJolo GYKBOIO J2THHCHKOIO
aacapiTy i3 cTpinouKoI0 Hal Heto abo KHPHEM WpHGTOM Ge3 crpiaouxy:
—

a, C.
- —*
Hosxwcuna sexmopa a abo AB HasnBaetbea fioro #odysex | No3HAYAETHCA

- —i
fal abo | AB|.
Bekrop, BOBKHHA SKOTO AOPiBHIOE O (TOGTO NOYaTOK fKOro 30iraeTben
—

3 KiHleM), Ha3HBAETLCA HYAbOSUM, NO3HAuaeThes (),
Qdunugrusm Ha3HBAETbCH BEKTOP, JOBXKHHA RKOTO nopmmoe OAMHHLI.

Onnﬂnqnuﬁ BEKTOP, AKKH Mae TOM caMH#l HampAM, HIO H BEKTOp 2, noanaga-

eThes a.
BekTopH, aki Jexath Ha napascAbHEX MPAMUX

B
(abo Ha ommifi i Tit camifi npsAMift), HazHBaOTHCA B
KORIREQPHUMY. A 5
Bekxtopn, fKi JiexaTb Ha napaieJbHAX MJIOMLIH~ —_—
rax (abo Ha oMilt i Tiit camifi naomuui), HazHBa- Puc. 2.1

10TBCA KOMRAGHAPRUMIL, ) .
BexkTopH Ha3sHBAOTLCA pianumu sise cobow, AKUIO BOHU - KoJiReapal,
O/IHAKOBO HanpsMiaeHi i pieni 3a momynem.

Bexrop, xoamineapHHA maHOMY BeKTOpY &, piBHUA HOMY 3a MORYyJeM
i NpOTHAEXHO HanpsMAEHHH, HA3HBACTLCA APOMUACHIHUM  BCKMOPOM

DA BEKTOpa @ i MO3HAYAeThCd —a.
Padiycom-eexmopom mouku M eidnocHo mouki O HA3HBAETLCA BEKTOP

P
oM.
-+ — - = i
Cymoro a + b deox eexmopie a, b Ha3UBaETbCA BEKTOP, HARPAMACHHA
— — —
3 MOYATKY BEKTOPa 4 B KiHelp BeKTOpa & 3a YMOBH, D KiHelb BEKTOpa &
-t

i noyarox Bektopa b 36iraidrbea (puc. 2.2, a). Cyma Kiabkox 8eKmopis — ue
BEKTOP, mmﬁ SaMHKae NaMany, noﬁynonaﬂy 3 NaHHX BEKTOPiB (pnc 22, 6)

Pisnuyso a—b seKmopie a b POSTAAAAIOTE AK CYMY BEKTODIB @ Ta —b
(puc. 2.3).

ﬂoﬁymmou didicnozo Muecaa o Ka.dexmop @ HasHBaeTbCs BEKTOP b =
= cr.a, JOBXHHA SKOTO | b l=fal | @ |, a HanpsaM 36iraeTLCA 3 HANPAMOM
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BeKTopa P npH o« > 0 i nporuaeKHEE HOMY TIPH & < 0 (puc. 2.4). Axwo
o = 0, To ag = 0. ‘

Jiniiinow Kombinayico eexmopis Ep Gy, e Ek 3 pificHumy  Koedvni-
CHTAME Oy, Oy -or Rk HA3HBAETHCH JAOBINLHHIA BEKTOD BUAY alc;; + a,&; +

+ ... + ahah Ko BeKTOp NOZAHKE y BHTAAAL Ainifinol komGinanii
NeAKHX Bempm. TO KaXyTb, IO BiN posxaadenuil 30 Humu eKMOPAMU.
.

Bexkrtopu a;, @, .- a,l HASHBAIOTHCA ANIIHO 3aZeHCHUMU, AKUO ic-
L/ b ‘- -
<& ) a ¢
%
f 7.0
o Geb+C
a &
Pre., 2.2
E ——— __ﬁ_-_
/‘t - - -
FARRANY a-b 20
13 /a-p\
———- ‘.TM - a
Prc. 2.3 Puc. 2.4
Hylo'rb Tam ygcna a,. Gy, .., Gy, 11O alal + as,a, + ... T apdy = i
o+ a4 ...+ o3 == 0. Sxuo piBHiCTL a1a1 + otaa, + ...+ Epay = 0
cnpaanmye'rht:ﬂ JHIIE MPH Oy = Gy = ... = Gy = 0, 1O BeKTOpH al,
a,, vy @y HASHBAIOTHCSA ALMILIHO HESARCHHUME,

JlBa komireapHi BexTOopH — AinifiHo 3aneXHi, a [Ba HeKoJiHeapHi —

AiRIARC HE3aMEKHI,
Tpr KoMNAaHapH BEKTOPH — AiNifino 3ajeXHi, a TPH HEKOMMNAAHApAI

BeKTOpH — ainifino HesamexHi. UorhpH BeKTOpH B TPHBHMipHOMY TIpO-
CTOpi 3aBXKIN .mun—mo 3aneXHi. :

Basucon el, e2 gexmopie KA NAOUUKT HA3UBACTLCA YNIOPALKOBARA mapa
ninifiHo HesaneRKmHX (Hexo.umeapﬂnx) BEKTODiB «ez1 i e2 Beakui BeKTOp d
KOMRJAAHAPHHA BEKTOPaM e 1 e,, Ki YTBOPIOIOTh $a3HC, MOXKHA MOAATH
¥ BUTAAA] i cymn d= ote1 ﬂez. lluc.na o Ta [ RA3MBAIOTE KOOPOUHAMAMU
sexmopa dy Gasuci el, e, i nmuuIyTH d = (@, B), a caMy cymy — PO3KJa-
oM BEKTOpa 3a IuM 6asHcoM.
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o

- - o

Bazucom &, &5, e; y npocmopi Ha3HBAETHCH ynopﬁnxonaﬁa 'rplﬁxa
NiHifiHo ResaMeKANX (HEKOMINaHAPHHX) nex'ropm ,Ilom.ubuuﬁ BEKTOP d
NPOCTOPY MOMXHA POSKAACTH 32 GasucoM el, ea, e,, . d —.ael + f.'ue,

+ %’e,,ﬁne) o, B, ¥ — KOOpEUHATH BeKTOPa d y uboMy Gasuci: d=
— . N '\)

1. 3a AaHHMH BEKTOpaMH ai b noGy,nynam KOXKHHMH 3 TAKMX BEKTOpiB:
1) a—l-b 2) a—b 3)b—a 4)—a—b

2. Ha 1pboX HEKOMIMIaHAPHHX BEKTOpaxX 04 = a OB =bi OC ="¢
roSynoBaKo napane.nemne,u Bxaaa'ru Tl ﬁom Bexropu-mamam, AKi

BiANOBiALO plBHl o+ b~—c, a—b +c G—b—cib—a—c
g.ﬂaﬂo:[al—lii,lblw |a—|—b|=24.06qncmm1|a—
—b.

4. Hano: |a| = 11, ibl -23 i | a—b| = .Bnanauuru |a+b|

5. BuaHauuTH | a -+ b | il a —b R Ko Bex'ropn a is B32eMHO nep-
NeHANKYAApHi, TputoMy | a |=581}| b | =

6. Bexmpu a 1b YTBOPIOIOTS KYT ¢ =
it |a+blija—b).

7. gy ymoBy MaoTh 3a/10BO/ILHATH BEKTOPH ai 5: mof CRPaBAXYyBa-
7IOCh Qe 3 TAKHX cmanumomenb l)| a -+ b J = |E— b1;2) a -+ b >
>Ia—bl 3) la+bl<|a-—b[?

8. SAxy yMOBY MalOTb 3aJ0BOALHATH BEKTOPH E ihb., mob BeKTOp a + b
IiMHE nomoJiaMm KyT Mik Bemopamu't_z' i b

9. VY TPHKYTHHKY ABC nposelieso meniann AD, BM, CN. Hoeecru
piBHiCTE AD + BM + CN =0.

10. ¥ napanenorpami ABCD nosHayeHO CTOPOHH .;1-3 = E, A—f) =3;
M _ R — —

Tf)‘ll{a neperHHy nlam_l_iyaneﬁ_;ﬂoggcm,__{_uo BEKTOPH @, & YTROPIOIOTH
6asHc, i BHpasHTH BEKTOPH @A. MB, MC i MD y npomy 6aauci.

1l. Tpu cuam F,, F, i Fy npuknaneri B onniil Touni i Mators BsaeMHO
nepueannxynﬂplﬂ HanpsaMy. Bﬂaﬂaqmn MOAY/E iX piBHOAIHHOI, AKIIO

| Fo{=10H, | F,} = 11H, | F;| = 2H.

12. Kopucryiounch napanenorpaMom, noGyacBaniM Ha Bektopax a i b,
NEePEBiPHTH HA PHCYHKY CNPaBelHBICTh TOTOXHOCTEl:

D@+H+@—v=25 9 @a+b—(a—b=2%

°.|EI =5,15] = 8.3ua-



-+ el - - ‘5’ - -
Hatp—d=b H5+5= a4,
L

— - = —- = —
13. Tpu sekropy AB = ¢, BC = aiCA = becTopoHaMH TPHKYTHH-
—_ = -+
ka. Uepes nekTopy 4, b i ¢ BAPA3HTH BEKTOPH, uro 36irawTbea 3 MeAiaHaMH
—- — —

tpukyThuka AM, BN i CP.

14. ¥ TPHKYTHUKY 3 nonepeAHbol 3anaui BUPasHTH BCi BeKTOpH-MeAia-
BU 3a Gasucom @, b

15. Cropona BC TpHKYTHHKA ABC nofisena Ha W’ ATh PiBHHUX YACTHH,
i gei Toukn noainy Dy, Doy D, Ds CRoNyueHi 3 POTHIEKHOD BEPLIMHOK

- - —

A. Jlopectd, MO BEKTOPH AB =c¢i BC =a yTROpIOIOTH Ga3uC i SHalTH

pupasst s sektopie DA, 5:,4. 5:A, D_;}l y upoMy BasHci.

16. 3HalouH pafiycH-BEKTOPH _;1, ';';, _.;3 TPLOX TOCAILOBHUX BEPIIHH
napanesiorpama, aHalTH pamiyc-BeKTOD ;; yeTBepTOi MOrQ BEPLIHHH.

17. 3Hao4uH pagiyCH-BeKTOPH };.;;,?3',7] gornpboX Bepliuy A, B, C, A,
napadeJenineaa ABCDA,B,C,D,, snaittn paniycH-BeKTOPH" HOTHPBOX
ocTaHHiX Foro BeplIHH.

18. Y npaBuAbHOMY HIECTHKYTHHKY ABCDEF RaHo: AB
— n. Dosk/JacTH MO GHX ABOX BEKTOpaX BEKTOPH A% AD,_}A  E

18. ¥ pom6i ABCD pauo pektopu-piaronani AC = a i
Po3KJIACTH DO IHX BEKTOpaX yci BEKTOPH-CTOpOHH pomGa: AB, BC, CD i
DA, o

20. ¥ piBHofquiﬁ tpanenii ABCD siloMa HIXHA GCHOBA AB = a,

—

B . . b4
iuna cropona AD = b1 KyT MDK HHMH LA==5" Po3aknacthn 3a 6a3ucom

{E, _t;} yci BEKTOPH, IO CKJANA0TL pelwry CTOpiH i Aiaronani Tpaneui'i:
21. Y TPHKYTHHKY ABC cropona BC moainena TOUKOIO D y pigHouwennl

—

BD m ar g
m:n, TOOM0 — = & Posknactu Bekrop AD 1o BeKTOpax AB=c¢
DC

AC ='b.

22, Bantax Baroio _}3, nigBimennii Ha HUTIL JO HepyXoMoi TOUKH
3aTPHMYETBCA TOPUBOHTANBROIO CHIOK a y TIONOKeHHi, NP #KOMY HHTKA
yTBOPIOE 3 BEPTHKAJLIIO KYT §5°. 3aafiTH BEAHUHHY FOPH3OHTAABHOI CHAH Q

i peHYKHY HATATY HHTKA T.

28

23. Bepuana D napanesorpama A BCD cnosnytuena 3 Toukolo K -
JKHTb Ha CTOPOHI .BC, taroi, o BK : KC = 2 : 3. Bepumna B cnénu;?:g:a
aé'rom{o;o L, mo sexurb Ha croponi CD, Takoio, mo CL : LD =5:3

fIKoMy BimHowedHi Touka M nepe i i 3
i R perury npsmax DK i BL noninse sin-
24, ¥ rerpaeapi ABCD toukn K i L ~— gianosigHo ce
3 efHHH pebe
ACi BD, O: TOYKA NMePeTHHY | Me,II_iEH rpani ACD. 3Haﬁm:p1) Koopl;lnuap-.
TH BeKTODA f_Jg B gasum BA, BC, BD ; 2} xoopannatu sekropa KL y Ga-
auci B0, 0D, AC.

§ 2. CHCTEMH KOOPIHNHAT

- - . . — - -
Ko B npocropi 3apikcoBano Touxky O i 6a3uc €, &, &3, TO KaXYyTh,
. —
uo.lo B NPOCTOPi 3aano dexapmosy cucmesny koopdunam O, ey, e, e—;. Touky
H23HBaIOTh novamxom xoopduram, a npami Ox, Oy, Oz, AKi HPOXOAATDL

yepes MOYaToK KOOPIAMHAT i BiANOBiAHO mapajensHi
! i BHI BEKTOPAM &y, €3, &3 —
ocamu Koopdunam (eiccio abeyuc, iccio opounam, 8iccro amimm’).m ”
- = -

Koopdurnamamu mouKl M g 6asuci O, ey, e,, €3 Ha3HBAIOTb KOOPAHHA-
TH palliyca-pekTopa OM y uboMy 6asuci.

ko GasucHi BeKTOPH ONHHHYHI i B3a€MHO NepPHeRAHKYAAPHi, TO
taKHii 6asuc HasHBAKOTL OPMOKOPMOBAHUM i TTOSHAYAIOTDL _;'._;', -!;., a Bij-

— = —

NoBi/Hy LEOMY 6a3nCy CHCTEMY KOOPAHHAT 0, i, j, R — npasmoxymuoio
Hapnani, axuo ne 3po0aeno 0Kpemozo 3QCMepeneHns, mo po.sexmﬁamuxem;
Alitite OPMONOPMOBART BasUct i NPAIMOKYMKL cucmemi Koopdunam.
Hepemsopenns OeKapmosux NPAMOKYMAUYX KOOPOURGM HR TNOMMHI
npu napaJjenbHoMy mepeHeceHHi ocefl (puc. 2.5) BH3HaualoTL (HOpMySaMH

X=x—a Y=y—0b

ﬁ?e’lit;:a yME To:gapi Kooll’mnnam JoeiasHoi Toukn;, X, Y — HOBI KOOpAHHATH
YKH; @, 0 — KOOPIHHATH HOBOTO NOYATK i
crapix oced. Y KOOPAMHAT BiHOCHO

DopMyNn nepemsopenns LY Lir

KOOPOURAM (MOYOK 10 u npu n {
oceti (puc. 2.6) Ha KyT o TaKi: pi mosspomt

X =xcosa+ ysing, ¥V =—xsina - ycosa.
] YSara.‘m{l;e}!HaM ApAMOAIHIAAHHX (IEeKApTOBUX) CHCTEM KOODAHHAT
3;52;13:3111_11 Hi cHCTeMH, 30KpeMa, MoJApHa, maAgiHApHUHA Ta chepHyHA.
3 Mm}x nosapHuMY (p i ¢) Ta npaAMOKYTHUMEA (X i y) KOOPIHHATAMH
KH naomnsar Oxy (pHe, 2.7) Bpamaersca dopMyaaMu

x=pcosQ, y=psing0<<p<Too, 0 p<2n).



3aneHOCTI MK IPAMOKYTHUMH (X, ¥, 2} 1 HAJIIHAPHIHHMU P, v, 2)
KOOPIMHATAMH TOUKM y mpocropi (pHc. 2.8) prpamaloTbcs QOpMyAaMA
g=psing, z=2z O<p<+ o0, 0L 2n,

— o0 <2<+ o).
Mpamoxymui  (x; g, 2 i cepuani (0 @; 0) xoopdunamu mowxu M
{puc. 2.9) o6’canani popMy/aMH
x=psinBcosg, y=psindsing,
z=pecosB (Op<<+ 00, 0K 2n, 0B ).
25. Ha roopausaarniil npsamiA Qx noSyAyBaTd TOUKH A, @), Ay (—1).

X = pcosqQ,

y Y f
\J M
Y M '] e
4 _ | e {\\ X
0,{ X; X Yo X
| |
oo «_|
0 T « 0 z >
Pre. 2.5 Puc. 2:6
2
9 M(p:p:2)
] I Mips) £ %z
£ S
9 . /L‘ir ~<d
0 x = T
Puc, 2.7 Pac. 2.8

26. Y npamokyTiii cHcTemi xoopannat Oxy NoGYRYBATH TOUKH B (2;

927. ¥ npsMOKyTHif cHcTemi Koopaunat Oxyz noGyAyBaTR TOUKH Cy ;
3; 3), G, (1; —2; 3), Cy (—1 2, 0). i .

28. Jlas Touku M (2; 3} nobynysatrh TOUKH, CHMETPHUHI 7#t simHOCHO
oceir Ox Ta Oy i BLIHOCHO NOYATKY KOOPAMRAT. BHIHAUHTH KOOPAHHATH X
TOUOK. ‘ '

920, 3HafiTH KOODAHHATH TOYOK, CHMETPHUHHX BIAHOCHO GiCeKTPHCH
nepimoro KOOPAKHATHOTO KyTa IAS TOYOK: 1) A3 4 2) B2, —9);
3) C(—3; 4).

) 30(. CropoHa Kpanpara aopissioe 1. BH3HAUHTH KOOPAHAATH fioro Bep-
4R, NPHAHABIIY 33 OCi KOOPAHHAT IBi foro aiarorani.
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31. Busnauuty, B AKNX UBEPTAX MOKe GyTd poaMiliena Touka M (x; y),
akmo: Bxy >0 Dy << ) x—pyp=0Y)x+y=0. ‘

32, Hanncarn ¢opMyaAn nNeperBOpeHHS KOODAMHAT, KO NOYATOK
KOOpAKHAT (0e3 SMIHM HanmpaAMy oceH) nepeHeceHo B Touxky: 1) 4 (3; 4);
2) B(=2; 1); 3) C(=3; 5).

33. Ilouator koopauHaT nepeteceso (Ges aminn HanpaMy ocefl) B TOUKY
0'(3; —4). Koopaunatu touaok A (1; 3), B (—3; 0) i C (—1; 4) pusnaveno
B HOBift cACTeMi. QGU¥CIUTA KOOPAHHATH IAX CAMHX TOUYOK y CTapiil crcre-
Mi KOOpAHHAT.

34. Y peskili apamoxkyTHifi cHcTeMmi Ko- 2
opauHar 3agano touky A (7. —5). O6unc-

JIUTH XOOPAHHATH i€l camol TOUKA npH ymo-
Bi, MO NOYaTOK KOOPAHHAT NEpeHeceHo B
Touky O, (—4; 7). 8/p

35. 3maiiTu BiZCTaHb MiX ABOMA TOYKAMH,

AKi MaiOTh OfHAaKoBi KoopawuatH (x = 1 i 1) 4
¥ = 2) BiAHOCHO ABOR Pi3HHX NMPAMOKYTHHX

CHCTEM KOOPAHMHAT, APHMOMY HOBAa CHCTEMA ? \\
YTBODIOETBCA 3i CTApOi NepeHeceHHAM nodarky %
KOODAHHAT ¥ TOUKY O (3, 4) Ge3 3MiHU Hanps-

My Oceit. ..

36, Hawo Touka A (2; 1), B (—1; 3) i € (—2; 5). 3naittu ixni Koop2H-
HATH B HOBill CHCTeMi, KO NMOYATOK KOOPAHHAT NepeHeceHo (6es sMinH
HanpAMy ocel) y Touky B. .

37. Oci koopannar noseprRyro Ha Kyr a = 60°. Koopamsaru Touox
A@QVS, —4);, B(V3; 0)i C (0; —2V'3) susnauero B HOBifl cucremi.
OGYHCAYTH KOOPAHHATH HUMX CaMHX TOYOK Y CTapifi crcreMi KOODPAKHAT.

38. ¥ npsaMokyrHill XekapToBifi cHCTeMi KoOpAUHAT AaHO TOUKH A (Vﬁ;

M{p;p,08)

L
=y

Puc. 2.9

—-—'7’;) i M(x; y). 3naliTH KOOPAMHATH L¥X CAMHX TOYOK NMPH YMOBi. 1O
oci KoopAWHAT 3aMineHo GiceKTpHCAMHM KOOPAHHATHHX KYyTis.

39. [ovaTox koopausar nepeHecero B Touky O'(—1; 2}, oci Koop-
IAHHAT TICBEPHYTO Ha KYT o = arctg—%—. Koopaunard Touok M, (3; 2,

M, (2; —3) i M, (13; —13) Busaaueno B HOBil cucTeMi. OGYHCAUTH KOOp-
ABHATH UHX CaMHX TOYOK Yy cTapifi cHcTeMi.

40. Tlano xsaapar ABCD, cropoua sxoro ¢ = 1. 3a oci Koopaunat
BHGpano opuH pa3 cropoud AB i AD, a immmm pasom -— giaronani AC
i BD. 3n2fiTh 3aJeXAiCTb MiXX KoopAKHATaMH ORHi€T i Tiel camol TOUKE Bin-
HOCHO OHX ABOX CHCTEM KOOpHHHAT.

41, Tlo6ynyeaTu TOuYKH, 3alaHi NOAAPHUMH KOOpAMHaTamMu A, (2; %—),
- n — - ﬂ
‘42 (l’ T)r Aa = (3: _'f)'

3l



42. 3uaiiTd BiACTaHb MiXK ABOMA 32L2HHMH B NOJSKPHHX KOOPAHWHATaX

TOMKAMH
B 4(2: —,’32—) i B(l: -15“7) 2) A(4; -’;—) i B(G; _‘352)

3) A (3; '1'8") i B(% +)-
43. 9k posmimiedi TOYRH, NOJAAP

olHe 3 TAaKHX piBHAHL: 1) p = 12)9
44. Tlostoc monspHoi CHCTEMH KOOpPAHHAT 36GiraeThes 3 MoYaTKoM JAe-

KAPTOBUX MPAMOKYTHHX KOOPAHHAT,
jio10 miBBicclo abcnuc. Y TOAPHIK CHCTEMi KOOD.

7 n n 2 n
2), M, 65 0, Ms (2 7). M (10: —5) Ms (8 5 Mo (12— %)
3HaiiTR AEKapTOBi KOOPAMHATH KX TOUOK.
45. Toawce noasipsol CHCTEMH KOODAMHAT 36iracTbCA 3 MOYATKOM "Ae-
a Bick abiraeTbCA 3 HOAATHOI

KapTOBHX MPAMOKYTHHX XOOPAHHAT, 3 noaapH
nissiccio abcunc. ¥ AeKapTOBil NPAMOKYTHIH cHcTeMi KOODIHHAT AAHO
roukn Mj ( 5), My (=3 0), Mg (V'3 1. M, (V2% -V Ml
— V/3). BusHauuTi TOAAPHI KOOPAKHATH UHX TOYOK.

46. 3uafiTh noAapHi KOOPAHHATH TOHOK, CHMETPHUHHX 3 TOUKaMH

.on , 2n 2, n © o)
(l, T)v (3i -'3_')' (-3_' '_'F)t M (P» ‘:P)
1) sigsoceo nomoca; 2) BimHOCHO TOJAPHOI OCi.
47, Nob6yayparH TOUKH, NRATHAPHYHI KOOPAHE
yenHA: A,y (3;%; 1). A (0,5;%—; 2, Ay (6; vy —1).
48. 3uaiiTh AeXApTOBi NPSMOKYTHI KOOPAHHATH TOYOK, 3aflaHHX ¥y 1K~
AiRAPHYHAX KOOpAWHATAX: A (2;-%-; -—l),-B (Vﬁ; %n; 2), C (5; 12‘- : ,3).
36iraeThcs 3 NONAPHOIO BiCCS, a MOYATOK KOOPAH-

Hi KOOPAHHATH AKHX 3al0BOJNBHANTH |

n
=Z?

a moaspaa Bick sbiraeThes 3 A0Aar-
annat Aano Touks My (6

aTH AKHX MaioTh 3Ha-

[Ipn ubOMy BiCh-abcnuc
HAT -— 3 TNOJIOCOM. i
49. 3Haloun NPAMOKYTHI KOOPRHHATH TOUOK A(—1:1;2), B(0: 2 3,
C (5; 0; 1), snafity ixni HAIHAPHYHI KOOPAHHATH.
.o
TourH M (2, T3 ),

50. 3nafiTi AeKAPTOBi NPAMOKYTHI KOOPARHATH

3aJaHOi CepuYHEMH KOOPAMBATAMA.
51. 3paita opepudHi KOOPAMHATH TOHOK 3a ixHiMd TpAMOKYTHHMH
goopiuHatamu: A (—8 —; 1), B (-2, =2, —1),.C 0; —4; 3, D(1;
—1; —1), E(©; 1; 0).
52. 3naiiTi JOBXHHY MEHLIOI 3 JBOX AYT BEA
aei Toukm A i B, mXo Ji€kain Ha Kyai paai

noBroTy Iux Touok: A (g 61, B (9,; 6y).

MKOTG KoJla, fiKa criviytae
yca f, 3HAIOUK WHPOTY i
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& 4 RIETOPH B CHCTEMI KOOPXMHAT

Hiio rouka A (% #,; !, .
n ] 1 Yy 2) € NOYaTKOM BEKTO ;
i +y) - HOro KiHUEM, TO KOOpAWHATH a ::T D ans e
o o Oy, @, BEKTOP2 3HAXOHAATH 33
d. = —_— - =
)l x_. xz xl, _‘ay == yﬁ_yl; az = 22 -_ Z]_.
CHIMI{ ] af se = (a,; a, i
Yy | a| Bextopa a = (a,; a,; a,) i fioro HanpsMai KocHMYyCH

- -
cos a = cos (Qx, @), cosP = cos(Oy, @), cosy = cos (O; a)

EHHIANAIOTE 33 (POPMYJIAMH

- T ]
—_ 2 2
lal_Va”—,-ai‘-‘_az' coso = a_f’ . COSﬁ: a2y
[al jal ’
— .
apinn cosy = —%-,
la]

costa 4 cos?y + cos?’p = 1.
* - .
Haﬂpamm KOCHHYCH BEKTOpA a 36iraloThc 3 KOOPAHHATAMH ﬁom'opTa

% a
=2
||

[Ipoexuicic BexTOpa a Ha BekTOp

. .
e HA3UBACTBRCA WHCAO Np.d =
- [

- ~~
= | a|cos g, fe ¢ = (a, & — KYT Mix BekTOpaMH aie, 0 < e

Bekto = {a.; a,; ib
pr a = (a. a, a,) i b = (by; by, b,) Konineapsi, axwo
Gx __ 4y dy
by B, b "
Jinidini ai1 wag sexto " ;
1nid aMH 3BO, i i
Hanﬂlxmun Koopnuna-ranpa aw IATE 0 BIINOBLARKX apHPMETRUHHX Hifl
K A i
mo Touka C (x; y; 2) Hamexwurb npamik AB i giante Bigpisox AB

-

Y Biarowsenni A L TO |
Y3 . KOOpAWHATH X, Y, z TOUKH C BH3HAYOTH

3a QopMyJaaMn

x=_x1+7tx,, , — h+ by, 2,4 Az,
I+a T4t 271 n o

y : . .
BeKTOPHiR dopmi Jani dopmyan sanumyThea y BHraAAL
7w At
‘a - - = l+l ’
e ra, r's, fc— Pafiyca-BEKTOPA TOUYO
» fe kA B C 3
peauna Bizpisxa AB, 10 B uuX dopmynax cain nomgié'lr):h;ua;mimo Cmce
—e —- )

b3. 3HaliTn KoopAMHATH BerTOpi i
: : pis AB i BA i :
) A G —b 2 B(L 2 1) 2) A (4 —b; ;j' %H(?- nins}—xﬁ})l-}"



3) AT 3 —2: B4 324 AG 228 (—1; 0; 2);

5) A (—1; 0; 5); B (1; 2, 0); 6) A (6, —3; 0); B (0;0; 5).

54. 3uafith 109Ky N, 3 AKOIO 30iraeTbcd Kinenpb sexropa @ = (3; —1;
4), sxuio HOro MoYaToxk s6iraerbca 3 Toukoio M (1; 2; —-3}.

§5. BH3HAUHTH TIOYATOK BEKTOpa & = (2; —3; —1), nKuio fiero Kiseup
s6iraerbea 3 Tourcio (1; —1; 2).

56. OGuuCANTH MOLYJb Bemo;)a_fz = {3; —6; 2).
57. dano ABi KOOPAURATH BEKTOPA &y = 4, g, = —12. BuaHauuTH

-t
fioro TpeTio KQOPAHHATY &;, AKIIO |a}=13.

58. 3uafiTH KOOPAHHATH BEKTOPA &, AKINO sigoMi KyTH , B, ¥, AKi Bil
YTBOPIOE 3 OCAMH KOOPIHHAT Ox, Oy, Oz, i fioro nopXuHa:

) ol =4 =145, B=~60°y=120%
2)|a|=4,a.=60°, B=45°.7=60°;

3) |E|=8.a=l35°.ﬁ~——60°,y=60°;
4)]a|=2,a=l20°,ﬂ=45°,7=120°;
5 13| =6, a=120° p = 60° ¢ =45,

59. JmafiTy HanpaAMHi KOCHHYCH Bemgi a = (12; —15; —16).

60. 3HafiTn HANPSMA{ KOCHRYCH BEKTOPA AB, axmo A (2; 3; 4), B(3: 5; 6).

61. [lpa npomeHi, MO BHXOUSATD 3.MOYATKY KOOPHHHAT, YTBOPIOIOTH
3 OCSIMH KOOPAKHAT KYTH &y, Br, ¥ i %as Pas Vo 3uafiTh HANpAMHi KOCHHYCH
GicexTpucH KyTa MK LAMH NPOMEHAMH.

62. Uu MOKe BEKTOp YTBODIOBATH 3 KOOPAMHATHHMH OCSMH KYTH:

Ha==60,0F= 120°, y = 46% 2) « =45°, p=60°, y = 135°;

3) a = 60°, ﬁ=45°,?=30°; 4) a = 120°, p = 60°, y = 150°?

63. Uk Moxe BeKTop yTBOpIOBaTH 3 1BOMA KOODAHHATHHMH OCAMU KYTH:

Ha=45 =230 2 a= 150°, B = 90%;

3 a=~60° p=45"Ha= 120°, p = 30°?

64. JdopecTd, o KO/H I/OMEHE piATHHAE Ha ocAX KOOpAURAT BiBpi3KH
ROBXHHAMH @, b, ¢, TO AOBKHHA nepnenaMKy/Aspa p, ONYIIEHOTO Ha oo
NJAOHIHHY 3 MOYATKy KOOPAHRAT, 3af0BOJbAAE CTiBBiAHONIEHHS

! | [ !
wFEtE T

65. Bemop-c; YTBOPIOE 3 KOOPAUHATHUMH OCAMH Oxivy KyTH 00 = 60°,

— 120°. 3uaiiTa foro KOOPAUHATH, AKWIO | a | =2
66. BU3HAUHTH KOOpAAKATH TOUKH M, sKmio ii pagiyc-BeKTOp YTBODIOE

3 KOOPAMHATHHME OCAMH ofHaKkoBi KyTH i fioro MORYJb popisrioe 3 V3.
7. 3HalTH MPOEKIUIlO BEKTOPa @ HA BEKTOp ¢, AKIIO 33aH0 BEKTOP &
-
ikyro = (a, o MiX BEKTOPAMH:
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Da=%i—3+%o=0602a=3—]+k ¢=07
3) a=1{; 2 -—3), =120° 4) a = (0; 3; —4), ¢ = 150°.
68. 3aaauo npoekuii X, ¥, Z cuan F ua i oci
AuunHy cHi i Hanpam i aii, Axmo: roopaaarai ocl. Sualkmi se-
DX=5Y=5V22Z=—52%X=-3V2Y= = 3
HX=2Y=22=—14X=-3, Y=4,'Z=o.3’z_3'
69. Ilano asa Bektopr: @ = (4, —1;, 7) ib= (—1; 2; 1). 3uaiitu npo-
('ini Ha iigopnnﬁazﬂi oci BektopiB: 1) a —_5; 2) a + 33; 3) 3 (—2:; +
4By —2 4) —a—2b+5{@+ b
70. TlepeBipntH KOJiHeapHicTh Bemopis_;z =3 =2, 1}i b = (—9;
6: —3) i BcranoBHTH, SKHA 3 HMX NOBIUHWH 3a jHMIuA i écxlinbxu pgaig:
ﬁ?l. Buanauntn, npu AKHX 3HaYEHHAX « i B BekTopH q = (—6; B: 2)
ib _‘;—"2 (Oﬁ 4; —1) KoniHeapHi.
. Nanotoukun A (5;0; 2, B (—3;3; —1), € (1;2;, —3 ; —4;
Yy MomyTE BOHH GyTH BepIIHHAMH -rpaneui‘l‘?) (1:2 =3, D 6 —43)
73. Ilamno 1ouxu A (—1; 5; —10), B (5; —7: 8), C (2, 2, —7), D (5;
? - ’ 3

—4; 2). IlepeBiputH, uu koJikeapui Bektopu AB i CD, i BcranoBnTH
AKUH 3 HHX DOBIUHE Bif iHWOTO i B CKibKYU PA3iB, AK BOHH HanpaMJieni _
B OfiMH GiK YH B NPOTHJIEKHI.

74. 3nafity opT BeKTOpA @ = (6; —2; —3).

75. Bu3HayuTH MOAYJi CYMH i pi3HHLI BE iBa=(3;—58ib
Oy e y pisHHLi BeKTOpiB @ = (3; —5; 8) 1 b =

76. Npapekropua = (2; —3;6) i b =_.(_l; 2; —2) BHXOAATDL 3 OARiE]
TOUKH. Buanaunth KOOpAHHATH BEKTOPA ¢, HanpAMIeHOTo No GicéKTpHC
KyTa MK BeKTopaMH a i b, 3a yMoBH, INO |2~’| =3V 4.

77. Bexropn AB = (2; 6, —4) i AC = (4; 2 —2) 36i i
] = s by T 1TAlOTHCA 31 CTD-
poHamu TpuryTHHKa ABC. BH3HAuNTH KOOPIAMWATH BEKTOPiB — Meni
i, BV, CP. P
78. Kisui OAHOPiZHOTO CTEPKHA POSMIUIEHO B TO i
8 Q. 1 uKax A4, —4) i
-ly(OI'O'o?)). BH3HauMTH KOOpPAWHATH HOro HeHTpa Mac, (Brasiexa: nue. sana-
79. Llentp mac oamopianoro crepxua PQ NeXHTH i
. rac > M 2; 4)
i oAME 3 foro Kiruie — y Touui P (—1;2). B Yoopai —
Q nggrcﬁo KiRHA LhOTO 3-;Tep:vlmﬂ. ( )- BHSHASHTIL KOOAHIHAT] oK
. Jlano BepumHR TpHKYTHHKA A (3; — 1 2)iC (—I;
fiTH cepg,:umu #oro cmpifl). yramsa A (3 —7). B (5; )1 ¢ (1; 0). Snar
81. 3nafiTH DOEXHHE MeRiaR TPHKYTH
weputnn A (s ). B (. 2) i C(_T}J; 4}%’1 HKa, 3Ha4H KoopAuHath #fiore
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82. Hawo Apl TOMKH: A@ 1), B(l; 1). 3naiiTH KOOPAHHATE TOUKH
N, mo cuMeTpuisa coumi B BifiHocHo TOUKA A.

83. 3uafiTy BEPWIHEH TPHKYTHHKA, 3HAKYH cepelHHR HOTO CTOPiH
M =), N2 49iP (—3; 2).

§4. 3maiiTi BepWMHH TPHKYTHHKa, FKIIO CEepefMHH [oro CTOpiH
P3; —2), Q(1; 6) i R(—4; 2).

85. Hano TpH BeplIHEHH napajeaorpama: A@4; —4), B —2) i
C (0; 4). Busnauuty 4eTBEpPTy pepmuny D, ska npoTHAexHa 10 B.

$6.. Jano TpH BepUIMHH napanenorpama: A 3 1), B4 6iC {(—4;
3). 3nafiTH ueTBepTY BEPLIHHY D, ska npoTuaexHa jo B.

87. Jlaso KoopaMHATH JABOX CYMDKHHMX BepWHH Napanefopama

A (_4 -12- ; -—7) i B (2; 6) i TOUKY nepeTHHY niarouaneit M (3; 1 -;—) 3naittH

KOOpAKHATH AROX ipumx foro BeplLUHH.
88. [lano Api CyMinHi BepIIHHH napaaeorpama A (—2:5), B(2;7) itou-
Ky TiepeTuHy #oro niaroraned M (2; 1). Brsnauut ngi inwi fioro BepUIHHHK.

89. 3ualoyd KOOpPAEHATH Bepllnd rpukyranKa A (2; 4), B 4; —9),
C (—4; 2), snafiTh J0BXKHAY MelliaHH, NPOBEleHO 3 BePLIHHH B.

g0. Bigpisok, ofMerkeHHl TouKaMH A 2; ~2), BG; 4), nofineHo
Ha TpH piBHi YACTHHH. 3xaliTH KOOPAHHATH TOUO0K noAiny.

91. Ha npomeni, 010 BHXOAHTD 3 NoYaTKY KOOPRHHAT i NPOXOAHTE HEPES
Touky P (4; 3), sHaith TOUKY D, Bizcranb siKoi Bi MOYAaTKY KOOPAUHAT
popisaioe 9.

92. TIpama JiRis BiXTHHAE HA oci abeiuc Biapisoxk OA, A0BIKHHA AKOTO 4,
i na oci oOpAHHAT Biapisox OB, JoBXKHHA axoro 7. 3HakTH KOOPAHRATH OCHO-
M riepHeBAHKyARpa, OnylieHoro 3 NoUATKY KOOPAMHAT Ha JaHy NpaMy.

93. JlaHo BEpIIWHH TPHKYTHHKA A (3, —4), B (2, —1), C (5; 8). 3ua-
f#TH TOUKY TepETHAY OiCeKTPHCH pHYTpilKEOro KyTa B i cropounoio AC.

94. 3HaiiTh NOBKUHY GiCeKTPHCH BUYTPIlIHLONO KYyTa A TpuKYTHHEKa
ABC, 3a]1aHOTO BEPLIHHAMH A4 —5),B(—2;3) i C 0; —2).

95. 3HalTH TOYKY NECPETEHY CHi/BHEX AOTHIHAX ABOX Kill, UEHTPH AKHX

s6iratorbes 8 Toukamu C, (2; 5 1iC, (7-1—; 10 -;'—)’ a pajiych BiANMOBIAHO

zopiBHioloTs 3 i 7.
96. 3uafiTh TOUKY mepeTHHy npsAMOi, IO NPOXOIHTD yepes TOUKH
AG, 2iBI1; 5), 3 Biccio abCHHC. .

97. Ha npsawiil, Mo cnomyuae TOSKH C(=35iD h 2), suafiTH
Touky, afcmuca AKOl HOPiBHIOE 5.

98. [ano Tpu TOUKH A 2 —1), B (4; 3} C (5; 5), mo JAexaTh Ha ofHlif

1

npamiéi. BusnaunTth BifHOIICHHA A, B AKOMY KOXHA 3 HUX nofinse Bifi-

Pi3oK, o6MeIKerH il [BoMa IHUIAMA.
99, Br3HAYRTE KOOPAHHATH kinmip 4 i B sigpisKa, AKHH TOYKaMH
P@;2iQ(:DH) nofincHuil Ha TPH piBHi HacTHHH.

100. 3pafiTE TOUKY HepeTHHY aiaronanefi AC i BD woTHpHKYTHHKA
3 BepIIKHAMH A(2; —2), B (2;5), C(—1;9,D(—2; —1).
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101. 3maiiTH DeHTP Mac oAHOPiAHOI TDY i
A G i, B (o 49 10 Cey e ARG S A
1
n 102: ¥ pr‘;)xl;oqxax A (6; 1—2—), B (5; 7) i C (1; 4) poamimeno MacH
itnopiano no 6, 10 i 4 oquHKUi. 3naliTH TeHTP Mac Liei cK
CTeMH.
103. ¥ toukax M, (xy; v, M (x5 4s), ... M, (x,; y,) 30cepemxeno

BiimoRiAHO MacH my, My, m,. Ik
a0 very . [HoBecTd, IO KOO
TA4KOI CHCTEMH BH3Ha4alTheHa (OPMyAa * DAHHATH LEHTPa MAC
— myxy - maxg St --- J-mpx
Xc A ntn , yo= myyy + Maty -0+ Muin
2 n m+my+ .- +m—n f

104. ¥ tppox Tourax A (x; ;
. 2 1 Y1) B (% 1 C (xy;
OIHAKOBI Macu. 3HaiiTH UeHTp Mac Liel cnc?regslz. (%5} 4a) socepemkerio

105. 3HaliTH neATp Mac TPHKYTHH i

. 1 Ka 3 OAHOPiAH

1 (1;)(;)63).3? (gi‘—l} R ¥T piaHOro ZpOTy 3 BepLIHHAMHA
. 3HaliTH LEHTP Mac TPHKYTHHKA 3 OAHOPD I HOF

A Gy oo B i 49 1C et ). p 0 ZpOTY 3 BepLIHHAMH

107. OnHopilluuit ApiT 3iruyro y pHraagi Y4
MPAMOrO KYTa 3i CTOPOHAMH /1t i 1. JuaftTi neatp
MAaC T2KOI CHCTEMH.
oin ;318 ITocninGBHi BEpIIHHA CYLIBHOT GAHO-

YOTHPHKYTHOI miacTHEHH A (—I1; 1
B2 5, C (5; 6) i -D (5; —1). uaiitu Koopmz: 12
HaTH 11 LeATpa Mac.

109. Touka M mepetuny MefiaH TPHKYTHHKR
JeXHTh Ha OCi GpAUHATr, ABi BEPIIHHH TPHKYT-
w#Kka Mawte kKoopamuati A (I; —5), B(—3;2), 0 Ié x*
tpera Bepmura C Jexurs Ha oci abcuuc. Bu- Puc.2.10
3Hatlni{;u ﬁ{oopnnna-m Touok M i C. o

, Jlano BepIIMHH OAHOPiAHOI FPUKYTHOI BAACTHHY A (xy; B

. . ¥ L] x ;

g;)ﬂ (;p?nfi?’*ryﬂﬁ SIKIC CNOJYYHTH CePEeAHHE CTOPiH, TO yrsgﬁuggln H(()Bsa

Ha
36iram5¢s.p yTHa naacthHa. JoBecrn, mo uentpu Mac o0oX MIACTHAH
111. OpropinHa mnactHHa Mae o

) pMY KBafipara, CTOPOHA STKOro AOpiE-

;llﬂroe 12. ¥ nmacruni 3poGieno KBaIpaTHHA BHPi3, CTOPOHH SKOTO npgxo-

Th Yepes UEHTP KBaApaTa, OCi KOOPIWHAT HANPAMJIEHO B3/IOBXK pebep
wractaiH (puc. 2.10). 3nafiTh ueHTp Mac Wi€l MIaCTHAH.

§ 4. CKAJIIAPHUEA NOBYTOK BEKTOPIB
Craanprum Oobymxom eexmopie @ i b Ha3HBAETBCA YHCIO, SIKE NOPiB-
. g TN
Hioe 206y TKY MOAYJIIB IIHX BEKTOPiB HA KOCHHYC KYTa @ = (a, b) Mix HuMA:
—_ = —_ — )
a-b=\aj|blcos .
CkanspHEit JOGYTOK NO3HAYATE TAKOXK (;, _(;) i ob.



Teomempuwsi gnrgcmugoemi CKAARPHROED do-

6ymx K Y. . o
Da zlbe a p=0 (ymsa nepneHAMKY/ApHOCT] BEKTOPIB);

2)0<q:< Xeoa-b>0
) Ecopgnea: 7 <0

-—)-‘.-b-b
4) np-»a-— 7 . ;
Aarzebpaiuni gaagcmusocmi cKaaaproao 00
6ymey.

1)3-3=b.3; 2)3.(3+?).—_-3_:b+_.a- ;
3 (a.a) b-—a(a BY; Ha- a=at=\af.

SIxmo BeKTOPH 3aiaHO CBOIMH KOODJINHATAMH o= (a gy ) b=
= (by; b, b)), 1O cranapuuii KOGYTOK

a-b= ab, + azby + a.b,,
a KyT @ MiX BEKTOPaMA 3HAXORATH 33 GOPMYJIOI0

— axby + ayby + by .
| - V atat+a- V52 60+ b,

oS = —=
a
112. Kyr Mix Bemopamu aib ¢
15 | = 3. O6uncanti: 1) 259 pe 3) (a LBy 4 (3b —2a) (b -4
+ %a).
13. Bemopn P
3 HHMH KYTH 10
— %) - @ + 30 2)(a+b+0)3 . W e
Il4. Oﬁunc.nm"u ckanspuaik 206yToK g - b, AKWO @ = 3,? — 2
= p + 4q, ae p i q - OABHHAYHI B32EMHO nepneﬂnnxynapm Bel{TOPH

— QA=
115. 3pailtn AOBHKHHY BEKTOpA 2= 6m—8n sKmo m i P 1

H.
uHi B3acMHO TEPMEHAHKYJAPHI BEKTOP
" 118. Oﬁ'lﬂcﬂHTl:l ROBKHHY nnaronadleu napanesorpama, noﬁy,uosauom

Hanexmpaxa=5m+2n1b—m—3n su{m.oiml =4V72, lnl—ﬁ

= -2— 7, DOBKHKEH BexTopiE | al =4,

i b B3AEMHO nepnennuxy.napm. BEKTOP c YTBOpIOE
|a] =3 |bi = b; lc\-—S OBUHCHHTH: l}(Sa—

n
1(m. n) = .
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17, Do onme: TOYKM APHKALEHO HBi CHITH ;“'l i Fg. wo LitoTh fTia KYTOM
120°, npuuomy | Fl ] = 7 ] JF'2 | = 4. 3HaliTH BeAUUHAY PiBHOAIAHOL CHAH R.
118. Bex’ropn a, b © NOTIAPHO YTBOPIOIOTH OAHH 3 OAHHM KYTH, KOXKHR{]

- — —
3 ARuX popiBHioe 60°. 3narcun, mo |a | =4, | b | = 2i | c{ =6, Busna-
—_ - — —
UHTH MOZYJb BEKTOpA d a+ b + c
119 Bu[omo, o | a | =3, | b | = 5. [lpn aKoMy 3HaueHH] & BeKTOPH

a+ ab a— ab OyAyTb B3a€EMHO nepneﬂnuxynﬂpumam

120. SIKy ymoBy MaioTh 3210BOJLHATH BEKTOPH ai b o6 BeKTOp a+b
6yB MepOeHAHKYJsiPHMM A0 BeKTOpa a— b?

I2l OGUHCAHTA KYT MiX BeKTOpaMu 2= 3p + 2q i b= ; + 53

he p i q — OIHHHYHI B32EMHO NePNEHAHKYAAPHI- BEKTOPH.
122. Ho BepmmwHE KyGa NPHK/IAAECHO CHAM, AKi AopiBHioloTs |, 2, 3 1a
HanpAMAeHi no Aiaronaaax rpaHedl Ky6a, WO MPOXOOATL Yepe3 MO sep-

wuny. 3H2fiTH BeHUARY piBHOAIiHOT R LUHX CHA
123, 3uafiTi KYT MiK GiCeKTPHCAMRE ABOX KOOPAUHATHHX KYTIB AOIHY
Oxy 1a Oxz.

Brasiexa. OpanHRYHL BeKTOPH OiCeKTPHC PO3KJACTH 3a Koopnnna'rﬂuu
GasucoM i 3naliTH iX ckaaspryil 206yTOK.

124. Bekroph a i b yTBOPIOIOTE KYT § = %»; la]| =V3 6] =
OGYRCAHTH KYT & MiX BeKTOpaMu ;=3+3i3ﬂ;—a

125. Y npsMoryTHOMY piPHOGEZpeHOMY TPHKYTHHKY NPOBEfeHO Melia-
HH 3 BEPIIHH TOCTPUX KYTiB. OGUHCANTH TYNMHE KYT MiX HHMH.

126. TlosnauMBIuR uepes @ i & croponn pomba, 10 BHXOAATL 3 OAHIEl
BepIUHMY, FOBeCTH, Mo AiaroHadi pomGa B3aeMHO NepmeHINKY/AAPHI.

127. Jlano BekTOpH ¢ = 2; —1; —2), d = {12, —6; 4). O6uncanTH:
ne-dgVa 3+ 4 @ -

128. I{ano ToyKH A (0 —6), B(3;0;6)iC(l; 2; —4). OGuucanTh:
l) (2BC+BA) (2AB CB), 2) V _*“; 3)  KoOpHHHATH BeKTOPZ
BC (AC AB)

129, O6uncantn, AKY pobOTY BHKOHYE CHJ/a F= 2; 3; —5), koan

i T0UKa MPKKA2JaHHA NEPEMIMyEThCA 3 MOYATKY 8 Kiweub BekTOopa S =
= {(—7; 2, —H).

130. O64HcANTH, AKY poboTy BHKORYE CHAA F = {6; —4; —10), konn ii
TOUKA TPHKJAajlaHHA, PYXAl09UHCE NpAMOAIRifiHO, mepemimyeThcAd 3 TOYKH
A (3;.—2; 6) y Toury B (4; —1; 0).
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131. Jlano Tp¥ cHan Fr = 2;3;5), Fa=14& —3,2), Fa = —4%
—-2), npuKJAageni no onHiel ToukH. OouncauTH poboTy, AKY BHKOHYE piB-
poflifina LHX CHJ, KOJIH TOYKa npHKAANAHASA, PYX3iOUHCE npsamMoJiniiino,
NepeMicTHAACh 3 TOUKH A (4; 2; —8) y TOuKY B(3; —2 —5).

132. Tipoexuii nepeMilieHHs pyxoMol TOUKH Ha 0Ci KOOPAMHAT AOpis-
oo™ S, = 2M, Sy = 14, S, = —2 m. TNpoexkuii Ailoyoi cuan F na oci
KOOPAHHAT BilNOBiIHO KOPiBHIOHOTS F,=5H, F,=4H i F, = 3H.
OGuncauTH pobory cuni F i KyT mixk F i nepemiuensam S.

133. JlaHo BepIIHHH YOTHPHKYTHHKA A —12), B2 5 0), C(-3,
2. 1)iD (—4; —4: 3). Iopecry, o Boro niaronani AC i BD B3aeMHO nep-
neHINKYAAPHi.

134. BusnaunTH, TPH AKOMY anaueHni e BexTopH & = ai — 3j + 2ki
b =i+ 2j — ak B3aEMHO nepneHAMKyAAPHI.

135. 3HafiTH KOCHHYC KyTa Mix BeKTOpaMH & i b, AKILO:

Da=(; —% 2, b=(=6 4122 =@ —10; 1), b=05

— - = — -

8 —T), Da=2—]+ % b=20+4+1%
4) @ = 5i + 6], b = 6i — 5j; 5) @ = 3 + 4j, b = 6i 4 12i.

136, laso nBa BeRTOpH @ 1 b. 3HafiT BEKTOD ¢, HIO € OPTOrGHAJILHOI0

ApoeKili€l0 BEKTOPA b na nipaMy, HanpaM KOl BH3HAUAETbCH BEKTOPOM &.
137. Hauo Touxn A (1; 0; 0), B(0;0; 2) i C(1; 0; 1). TloSyaysath

-
pextopH AC i AB i 3HafiTH KYT MilK HHMH,

138. JlaHo BEpIIMEH TPHKYTHHKA A0, —1;4), B(—=3 —10iCH&;
—1; 1). BuspaunTn #OrO BHYTpillHil KYT NPH pepiwHRi B.

139. Jlano sepiHY TPHKYTHHKA A4 3 —2,B(6: 2 0iC(2—1
9). Busnauuti HOro SOBHINIHi} KYT NPH BepuinHi A.

140. Ha nyomuHi AaH0 TPHKYTHHK 3 sepmunamn C (15 1), A@G Di
B (2; 0). 3uafiTh KyT, yTBOPEHHH CTOPOHOIO CB i Meaianoic CM upoTo
TPHKYTHHKA. _ _

{41, O6uncAMBILY BHYTPIlIAL KYTH TPUKYTHHKA 3 BepLUHHAMH A3
1),B(4:067,CGE 5: —2), NepeKoHaTAChb, 100 et TPHKYTHHK PiBHO-
Genpenuil.

142. 3 pepIiMHH KBajpaTa MPOBEACHO npami, me AMATE MpOTHICKHI
CTOPOHH MOMoJIaM. 3HalT! KT MiX HHMH NPAMHMA.

143. 3nafith Kyt MiK AiaroHa/asMH napa/enorpama, noGynosaxoro Ha
pextopax & = (2; 1; 0), ?,= 0; —2: 1). .

144. 3naiite BeKTOp X, SKuH KoniHeapHR#i BEKTOPY & = @ 1, —1)
i 3380BOJIbHAE YMOBY X + 4 = 3.

145. 3maiiTn BeKTOp X, AKIO pin TepneHIMKYNApHHA 1O BEKTOPiB
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a=(23—)ib=(;—23i @ —T+E
@ _Sﬁ \ yid = (1; —2: 3) i sanoroabHse yMosy x (2i — f + k) =
146. Bekrop %, TEPIICHHKYJTA iBa b
_ Jae. Be , / punii fo Bekropie @ = (3; 2, )i b =
{18; —22; —_E:), yTeopioe 3 Bicclo Oy Tynu# KyT. 3Haﬁ'l‘l(1 fioro liolognu.-
HatH, AKmo | x | = 14.
147. Ia#o ABa BEKTOpH: a=(3—1;5)i b
: ' ra=(3 —I; == ({; 2;—3). 3nafiTH BeK-
TOp X PR YMOBi, WO Bikt neprneRANKyAapuui fo oci 0z i 3af0BOAbAAE YMOBY
x-a=9%x:b=-—4,
148; 3nafity npoe'liuilo BexmpaE Ha BiCbk BEKTOPA 3. AKIO:
Da=25.6=@—29a=03—4) b= 643

Ha=(1; 2 3, b=(—3 0 4); N A
=(l; % 2§. b b=(5 0 4 4 a=(3 %0, b=

149. Hano touku A (4; 4; —1), B{l; —2; 5 ; s 1} i
3; —3). o6 TR AT .( + —% 5), 6;)_(1, —ZDiD (&
yayBaTi BexTopH AB i CD i 3naitTH npA—ECD.

150, Mano 1pu Beﬁmpli:_& = (3;—6:21),b = (1;4; —5)ic = (3; —4;
12}, O6uucnrra np; {a + b). C

151, —1; 3; ;3

JHaxo Toukn A L ;3 —3),B#4 36, C(2,0, 3, D 4 3,

—~3)., O6uncIHTH anD»AB..

152.. Hano nni_’quu: M (—6; 6; —7) i N (6; —10; 8). O6uucnuTH
npoexuilo sextopa § = (2; —6; 2) Ha Bicb BekTOpa M—E'.

153. Jano+TpH BeKTODH: a =£6; —12; =2, b = (2; 8, —I0), c=
= {3; —4; 12). ObuncanuTtu np_ {a +3).

154. IOano Tpt BEKTOPH: 2= 2, —6; 8), b= 3, —4: 2 ic = (—1;
1; 4). O6uHcarTH Py @ ’

-—p —

155. [lawo pu sexroph: a= —_:4?4- 9+ 2%, b=2+10jic=
= 2 4 2j — k. OGuucanTH NP~ {3z — 2_3).

156. 3naimn mpoekuilo sextopa s = (V'2; —3
= ; ;- ~—3) HA Bick
YTBOPIOE 3 KOOpAHHA — Ao , Bich, O
b E'?mgp“ﬁpl{w BTHHMH ocamu Ox, Oz kytH o = 45°, y = 60°, a 3 Bicclo
. Hauo aei Touku: A {4; —3; —1), B (3; 6; —1). 3nail i
nekropa AB Ha Bichk, 10 yTBOPIOE 3 KOO, AHH - ot OF. Do KYTH
o = 60°, f = 120°, a 3 Biccio Oz — 'ryn?{ﬁ K;:H:MH ocuit 0%, Oy KyTH
158. 3uafitu npoexuin BeKTOpa s = (4 —3; i
'} KOOPAHHATHHMH OCAMH pPiBHi r%c'rpi xgl'lru. 3; 2) wa pich, mo yraopioe
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159. 3anaro nei Toukn: A (0 4 3) i B (2; —1; 2). 3naiita npoexiLilo
BEKTOPA AB na Bicb, Ka YTBOPIOE 3 KOOPAMHATHHMH OCSMH pisni Tyni

KyTH.
160. Cuny R = Qa; —-8 —7) po3KI4ZeHo MO TPHOX HANPAMAX, oand

3 SIKMX 3a]aHO BEKTOPOM @ = (2; 2; 1). 3pafiTy CRAANOBY CRIH R ¥ Ha-

npAMi BEKTOpa a.
§ 5. BEKTOPHHA NOBYTOK BEKTOPIB

- BextopHum noﬁy'rxom BEKTOpiB 72 i b BasHBAETLCA BEKTOP, AKHA MO3Ha-

qaeTbesl CHMBOJIOM a % b i 3an0BOTILHAE TaKi TpH YMOBH!

1) noBXUHE BEKTOPA axb mopiBHIOE MJAIOWNI MapaJesorpaMa, no&y-

nonanoronanempaxalb |a>< bl = [a{]b[smq:,neqp (a,b);
2) BeKkTOp a X b nepReHNUKYASPHHH KOKHOMY 3 pexTopiB & i b,
3) pekTOp 2 % b mae Takuil Ranpam, o npH cnoc'repemenm 3 #oro

gikus RafGAHAMMA NOBOPOT Bil BEKTOpA a KO BeKTOpa b BHKOHYETbCH
npoTH rONHHHHKOBOT CTpiAKM (pHC. 2.11).

a-b Bem‘opuaﬁ 206YTOK NO3HAUAIOTH TAKOXK fa, bii

{ab).
Bxacmaeocm; aexmopnoao Jobymxy:

1) a i b (=) a X b =0 (ymora KosiHeapHOCTi
b peKTopiB); .

- ~  9axb=—@xay
T~ 3) da X b = aa x b; ;
Puc. 2.11 4) (a+b)><c—a><c+bﬂ><c.

dximo BeKTOpH S3aAAHO iXHiMH KOOpAKHATAMH:
32 (b.‘ﬂ by; bz)' TO

&l

—_ =+
ax b= AP

“Q',P -l
FE =
- 82

T

161. 3HaliTH MORYJ/b BEKTOPHOTC Ae6yTRY | @ X b |, AKIWO:
- - - . —v’:‘—'v o .
el =V3 1bi=4 @hH="7:
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a= (@ 6y &)

9 1d1=3." 6| =10, @ b)=-%;

3 |a)=2 161=3, @0 =22
913)1=3, |B1=6 @0 =—r.

—

162. 3nafitn pekTopHHE BOGyTOK a X b:

1) a=2+ 1] — 10k, b =3+ 6j—2&

Da=Ti+4j+k b=26—3%

Ha=(;% —2, b=(86 4

Ha=(; —53), b=(0; —1; —3).

163. TlosHauMBIIH Wepe3 & KYT MiXK BeKropamH ai 3 BHPa3HTH (g o
yepe3 BEKTOPHHH i cxanapnnﬁ noﬁy-nox X BEKTOplB

164. Oano: Ial-— 10, |b|“2 ia-b=12 OGukcnnth | a ax

165, ano: ]al—3 |b]-26 i |a><b|—72 O6uncAuTH. @

166. Bemopn 2 i b sacuuo nepnea,nnxympm 3HalouH, Wo {E
=3, | bl—-4 oﬁtmc.rmm | (3a~—b) X (a-—2b) [

167. Bempﬂal byTBoplomb 1{qu>———2-:¢, Ia] =1, Ibl =2

O6uucautn: 1) (a X b)3 2) ((a + 3b) X (30 — b))s

168. Mosectd TOTOMHICTD (a X b)s + (a 1.'::}= = a’f:r2

169 ﬂoaecm uLo npu GyAb-AKHX BEKTOpax a, p. ql r BEKTOPH a X p,
axgq g i axr KOMILJIAHADHI.

170. Bemwopuz Bic  3aflOBOJILHSIOT YMOBY a + b+c=0. Josecrn,
moaxb—chcha

171, HanHo BEKTOPH @ a= 3, —5 2)1 b= (l 2; —1). 3uafiTH-xo0paH-

HaTH BEKTOpiB! l) a X b 2) (2a + b) 'Y (2a— b)
172. 1 aHO TOUKH A(4 1; 4), B(3 4; l), C(5 4; 3) Suaiiti xoop

/MHATH BEKTOPHHX ROGYTKiB: I) AB X BC 2) (BC — ‘?CA) X CB
173. Ofuncantd mIomly napanenorpama, NOGYAOBAHOTO HA BeKTOPaX

5.

-

@i b
Da=8+4f+% b=0i—2+k

—_ —

9) a3 —5f —2%, b=3+2]— 10k
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3 a=(;23), b= —5 6
8 a=(—5 —6 1) 5=(3T; 0).
§74. O6YHCANTH NJOLLY TPHKYTHAK2 ABC, 3a12H0TO BepiIMHAMH A B

i €, AxOo: ,

1) A (42 9), BG; 12, C 65 8)

9) A (—%; —1; —1), B(0; 1:2), C(2 L0k

A% 3, B (130, C =% —3 —5);

8 A0 —13,B50 4), C (1; 4; 3).

175. Tnoma Tpukyranka ABC 1OpiBHIOE —Vg Jpi ftoro BepliHHH
gexats y Tourax A (2; —1;9)iB(1;2 1) 3HafiTH KOOPAKHATH BEpPLINHH
C, AKmo BoHa JeXHTL HA oci Oz

176. 3HaiiTi OPT BEKTOP4, nepgeunnxynapﬂoro 10 BektopiB @ = 4 +
+4j+ 2k Ta b = 4i + 5j + 3k.

177. ¥ Tpmcy'mnx)_r_f BEpLIHHAMY A3 1;4),B(@; —4;iC 35 1)
spaiti Bacory b = | BD |

178. Cuaay F = (&, 4% 5) NPHKJAAEHO 10 TOUKH M (4; —2; 3). BusHa-
QHTH MOMEHT M€l CHAH BiAHOCHO TOHUKH C 32—

179. Cuay F = (2; 2; 9) npuxJafeHo 110 ouku A (4; 2; —3). BrsHa-
uuTH BeSHUMHY | HANpAMHI KOCHHYCH MOMEHTY i€l CHIH BiIHOCHO TOUKH
B{2; 4 0).

180. Cuay F = (3; 4; —2) npHKIaleHo a0 roukn C (2; —1; 2). 3naitTi
peAHYHHY MOMEHTY miel CRAH BiAHOCHO TIOYATKY KoopIHHaT Ta HOro Ha-
npsMHi  KOCHHYCH.

181. Haso tpH cuan P = (3; 1 -5, =2 iR= (—4;
1; 5), npHKAajeni 40 TOIKH C (2 3 —2). Busnauntt BEAWIHHY i Ha-
npAMHi KOCHHYCR MOMEHTY pigHOAifEOl LHX CHX pizsocuo touxn A (1;
2. —1).

182. Tlo HecKiHYeHNOMY npAMOJiHiTHOMY NpOBiAHKKY TeUe CTPyM 3
cunoo 1. 3naliTH B Gyhb-AKil TouLi TPOCTOPY panpyxenictb H MarHiT-
HOTO 11051, YTBODEHOTO 1HM CTPYMOM, BUKOPHCTOBYIOTH NpH BH3HAUEHHI

panpsamy Bektopa H TMpaBuiIo CBEpAJIHKA.

183. O6uucantH B Oyab-AKif TOYHi NPOCTOPY nanpyxeticrb f Marsir-
HOTO MO, YTBOPEROTO CTPYMOM, IO Teye 110 npAmMoNiHiEHOMY MpOBIIHAKY,
gKIO HANpPAM TPOBIAHREKA s6iraeThcs 3 HampAMoOM: a) oci Ox; 6) oci Oy.

. —t
184. OGumcauTi B TOUI M(—3; 4 2) HampyXeHiCTb H mMariiTroro

[oAs, YTBOPEHOro CTPyMOM ] = —3k, sKuil Teye no npsMOJiniHHOMY RPO-
BitHHKY.
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185. OfuncasTi CHRYC KYT4, YTBOPEHOrO BEKTOpaMH aib:

1) {: 4 —4 2, b=(2 3; 6)

2) t_{=(2: —4 —4), b= 1; —2)

Ha=@ 1 —9, b=(6; —3; 2

a=2+2f +E b=11i+ 10j + 2;

B) a=0i+j+ %k b=—2+3j+k

186. Bextop- .\: NEPNEHRUKYAAPHUA A0 BEKTOPIBE g = 4; —2; —3)

i 5 = (0; 1; 3), yrsopioe 3 Bi S
anatrH Horo Kg;p,ugnam. iccio Oy Tynu#t Kyt. 3natoun, wo | x | = 13,

187. Bekrop ¢, nepneHauKyAspHUit Ro oci Oz i Jo BekTOpa a = (16;

—30; 6), yrBopioe i
3 Kooi;; . r?m.muﬁ KyT 3 Biccio Ox. 3uaroun, wio | ¢ | = 17, 3nafiT

‘ 138. I?;a-gig BEKTOP X, 3HaiOUH, IO BiH MEpNeHAHKYAAPHHA IO BEKTO-
pis a = (2; ; Dib=(i; —2; 3} i 3apoBouB x i +9
P e A€ ymoBy x (i + 2j —

§ 6. MINTAMMH TOBYTOK BEKTOPIB

Mimanun Gobymeon abe i Tpi 2, b
ab¢ ynopsAKoBanoi TPifikM BEKTOPiB @, b i ¢
Ha3HB2eTbCA THCNO, AKE i 2 X b,
0, BOPiBHIOE BEKTOPHOMY BoOyTKY @ X b, noMHoxe-
HOMY CKaJApHO Ha BEKTOp C:
———t — - =
abc=(ax b-ec
— = =

3| i
KUID BEKTOPH &, b, ¢ 3aaH0 CBOIMH KOOpAHHATAMH: @ = (a.; ay, a)
* ¥ Yzt

b = (b ' b ' b ) € = {Cxs € C. O i i i =~
L ¥r L) X L] 2/ i

a, ay a,
b, b, b,|-
Cx Cy C,

—_——

abec=

06'em napaneneni P
M T ninexa, moGyRoBaroTo HA B B¢ i
MOAYTI0 MillaHOTO AOOYTKY IHX BeKTOpiB: exTOpX 4, b, ¢, Aopismioe

———
Vnap = labc'.
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a of’eM BianoBiaHol mipaminy
l et
anp =% |ab0'.
HeobGxiona 1 aocmanum ymosa xounmapuocm; a60 Ainitdnol 30AEN-
HOC BEKMOPIB a. b g BRPAXKAETLCA PIBHICTIO
abec=0.

. — =
Hkuto abe>0, ynopsfikoBana Tpifika BEKTOpIS 4, b, ¢ npasa
{puc. 2.12), a axmo a b ¢ << 0 (puc. 2.13), 1o aisa.

© - g
-
-b .l
b
q a
Puc. 2.13l Puc. 2.13

189. OGuHcnUTH MilwaHi aoﬁy'mu-_::z'?;é 3afaHAX BEKTOPiB:

0y a=1, —j, =k 2)a—f P=] c=&

3) a*—ﬁ—4;—-3; 9%, b=i—Fk 0_‘:——"-—5l—-4j+3k

Hya=i+2+E b=i+2i— 2}3’. o= 8 + 6] + 4%

5 a=( 2 3, =3 1; 2), i=(2; 3 1)

6pa=(4 T8, b=@® 45 c=( 23 .

190. Bu3HauuTH, AKOICO TpifiKoIo (npaBoic UH AiBoIo) € TPifka a, b, ¢,
AKIULO:

1) a—(l —1; 2), =2 M 1, c=(; —=2; 2%

2) a—-(l % 1),:?_9, 151, ¢= (112

3)a—(3 —2; —l) b= —3 1) ¢ = (1; —2 —3);

4)a-(l 4; 3), b—(2 —5; 1),c-(l —3; 2);

5)a-—(—1 2; 0}, D=3 -72, c=(2 -—5 2)

m. BceranoBHTH, 4H xomnnauapm BEXTOPH a. b ¢, AKUL0:

1) T=032 2).b-—(l —1; 3), c=(1; 9 —11%
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Da=G@1 —l),b—(l 2—3)c--(3 —4; 7);
Ha=(5—13b=&LEc=E—1—.

192, 3’scypatu mmﬁﬂy 3aMeNHICT BEKTOPIB a, b, ¢, aKuo:

1) a—(l 2; 3), b-(4 5; 6),0—(? 8; 9;

2)a—(2 1; 2),6—(1 2 2), c-—-(2 2;

3 a= (; 7; 1), b= 1;8), ¢ == L2 .

193. 3nailtd 06’eM nmapaneneninefa, nolyXOBAHOTO HA 3ajaHMX Bek-
Topax-t;: bic

—

a=3i+4j, b=—3{+k c=27+5k
[+

Na=0i+]+3, B=3+]4+2k c=i+3+k

3) @=4i—5+5 b=—0%i—38j4+k =9 4]+3k
o=+ 2]+ 3% B=3+]+% c=i+3+F

194, BcraHoBHTH, 4d YTBOPIOIOTh BEKTOPH 3, 3, ¢ 6a3nc HA MHOMHE

BCiX aexropln AKIIO:

§ a--(2 3; l),b—(l —1; 3) c—(l 9; —11);

2)a—{3 —2; 1), b«-(2 i; 2),c—(3 —1; —2)

3)a—(0 1; —3),b—(l —3 4) c—(l —2: 1).

195. JHoBecrH, 10 BEKTOPH a b e y'rnopiomb 6asnc, i PO3KNACTH BEK-
op d- 3a UHM 6a3ncoM, Ao

‘}5)1) a-(0 —5 7, b—(3 —2; —1), c-—(l 5 3), d_(zo —27;
Na=1; ~—3),b—(3 —2; l} ¢=(—1;0; —2) d—(—? 2; 1);
3) Z ©; 1; 2),5'—-(—1 0; 3), ¢ = (1; 2 —5), d'= (0; 3; O);
4)a—(2 1; l),b—(l 2; —2), c—(l 1; 2, d—(4 3, —2).
196. Bekropu a b c wWo YTBOPIIOTH Npasy TPifKy, B3aEMHO nep-

NCHAMKYAAPHI. 3Raoun, WO ]Tz | =4, |3| =2, i?| = 3, obuucian-

- —

l97. ,[losec'rn, e npH Syip-AKHX BeKiopax 4, b i
W -brac—a Komn.nauapm
198. JloBecTH TOoTGXKHICTD (a + &) (& + P (c + a) = 2ebe.

199. ﬂonec:ra TOTOKHICTD a- b(_(;—l—la—l— p._5) *-&3? e Aip—
fiy Ab-aKi YHCAA.

BEKTOPH b—

l
ol

i

Ly



200. [loBecwd, MO KiHli paniycin-aempin n=4 —2 —2), 1, =
—@ L), =20, r = (7; —1; —6) nexars B ol MIOWAHL.

-

901. [oBectH, WO BEKTOPH &, b, ¢ KOMOJIAHAPHI, AKIIO BOHA 3aJ0BOADL-
—t — — —

h YMOB a><_£;+b><;+c><a=0. o
l,m“;roz.yToqiu A (—1; 3; —2), B(—2; 6 9), C(—1; 7, 1), D2 6 -g)
¢ BepIIMHAMH YOTHPHKYTHHKA. JloBeCTH, blO UeA YOTHPUKYTHHK NAOCKHHA,

i JIOLLY . ] )
™ ;ggﬁ?’ rl::?rl’l;(:zegpiu(;ABC 3 Beplunin O NPOBEACHO MELIAHN Euutmx rpa-
ueir. [Tpuitmatouu iX 3a pebpa Hoso[;% Empae,npa, A0BeCTH, WO 06 €M HOrO
1/4 of’em aegpa O ] o

ﬂagﬁf“g’acynam. ﬁ;e;gma'rh ouxn A (3: 3,2, BT 1k 5, C(1; 1,2
D (3; —1; 4) B onuift TUIOIHH]. o

b 20(5. ,Elonec‘r) , 1o YOTHPH TOUKE A @; 3; -1, B(l; 2. 5), C (05 3; 1),

. 9: 3) Jexartb B OAHIA TUIONHHI, .

P %06. Oziqaulm o6'em mipaminu ABCD 3 sepiunHaMy B TOYKAX:
hA@E—25 803D CcL —1;3),D0 &3 9
NANL-2—-DBEE 4),C(21; =1, DG 0,. 3),.

A6 LA B2 -5 CGE1L 3), D (1; *—3_4'?
B AN26) B0:38),C(—5—L4 DB 6
207. ¥ Terpaenpi 3 BeplIMHAMH B TOUKAX A (_% 2: 1), B(3; 1:2), :

-NiD 4 5 ——3)06t;nanTanco-ryh=|DE|. .
5 2)08. Jl(aﬂo BepIUHHE. MipaMind A2 l),_B (3 0; —2), C (5 2; 7):
D (—6; --5; 8). 3yafiTh AOBIKHMHY BHCOTH NipaMilH, ouyierol 3 Bep

many D. - ‘A

. O6’em mipaminu V = 5, TpH 11 BEpUIABH Aexatb y TOUKa ;

I; —2—25)’ B30 1)[: C (2; —1; 3). 3nailti lSJOPIlHH&TH yeTBEpPTOi. BEPUIUEH

) imOMO, 110 BOHA JIRKHTH HA OCL VY. .

o gﬁog!ﬁl’lem nipaminu V = 2, TPH 11 BepilMHH nexath y TOUKaX A

1; 3), B (3; 3 2), C (1; 2; 4). 3naitn KOOPAMHATH WETBEPTOL BEpillHHH,
KOJIH BIAOMO, HIO BOHA JEKHTH Ha OCl Oz. .

211. HJano TpH HEKOMILAAHADH] BEKTOPH & = (ae ay @), b= (b
by b,),r-; = {A; B; C). 3uaitru naomty napaaeuorpama,_‘axﬂﬁ € opTOoro-
HAJABHOID MPOEKUIED HA TUIOULHAY, nNepReHAMKYAAPHY Ao 7, Mapajenorpa:
Ma, oGYAOBAHOTO Ha BEKTOpaX & ib. e - .

212, Hdano TpH HekOMMAaHapHi BEKTODH &, bi K2 3nafiTu BEKTOp X,

— —r b .

moe 3aJ0BOVIbHAE CHCTEMY pipasiEe @ - X = &, c=p c-x=7

Txasa 3
EJNEMEHTH AHAJIITHYHO! TEOMETPIL

§ 1, JIIHII HA DIOMIMHI TA IXH PIBHAHAA

1.1. Ilonarra npo ainito Ta ii pisHAHHA

Jlinilo Ha TAOHIMHI MoOXMa 3ajaty PpiBHSHHAM F (x, y) = 0, ske
3270BOJBHAIOTH KOOPAHHATH BCiX 100K M (x; y) naHoi JiHil i He 3210BOJIb-
HAIOTH KOOPAMHATH MKOAHOI TOYKH, SKa He JeXHTb Ha AiHil.

TodkH NepeTHHY ABOX JiHifl, 3aiaHuX PIBHAHHAMH Fy (x, p=0i
F, (x, ) = 0, BU3HAAIOTH i3 CHCTEMH LMX PiBHHb.

I. Ha ninii, eusHauenilt pieusuuAM x° -- y* = 25, 3HAlTH TOUKH 3
aéenueamn: 1) 0: 2) —3; 3) 5; 4) 7; Ha uiit camift NiHil 3HAHTH TOYKH 3 Op-
Aunatamu: 5) 3; 6) —5; 7) —8. fIxa JXiHin BH3HAYEHA 3aJAHAM piBHAHEAM?
3o6pasury il Ha PHCYHKY.

2. TleperipuTy Hanexsicts Touok 4 (0; 5), B (—2; 3)i € (1; —1,9) 5o
Aihil 2% —3xy -+ y—5=0.

3). [lepeBipuTi HanexkHicTh TouKK (2; —1) po ninii »* + 4y* — 2 (x +
+y)—06=0

4, Bkasatd, aKi 3 HACTYDHHX JIiHifi:

a) 22ty =3Pk +5) =4

6) (¥ + % —2(x — ) = 6x%

B) 3+ 54— —y+4x+8=0

02+ £ =1; 1) ax — by = O NPOXOATL uepes NOYATOK KOOP-
AHHAT,

5. 3HaliTH TOYKM MepeTHHY 3 OCAMH Koopauuar ( a) — 3 siccio Ox,
6) — 3 Biccio Oy) Takux JAiHifl:

D@y =49 2) (x— 3+ + 4 =25

N+ +y—3 =25+ +@—9=9

5ty —12+i6p =0 P+ 4y — 2+ 8+ T7=0

N+ yr—6x 4y +12=0.

6. 3HaliTi TOUKH NepeTHHY ABOX JiHiH:

D+ yPP=8ix—y=0

Nttt 16x+4y+18=0ix+y=0
YA+ —24y—3=0 1 22+ =25
P+ —8c -+ 10y +40=0ir* + 4> =4

7. [pu AKHX 3HAUEHHAX AapaMeTpiB a, b,
|- 26y +c=0:

a) He neperunae Bick Ox; 6) nepernHac Ti B ABOX TOYKAX;

B) ROTHKAETbCA IO HEi?

8. 3’scysarH, fAKI reoMeTpHuHi 06pa3sH BH3HAUAIOTHCA PiBHAHHAMH:
Nx—y=09x+y=0N—y* =049 +y" =0
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N+ =rk6y=b6Nk—1)x+3) =08 xy=0
2)x(x+l) x—D=0,10(x+a)y—5b =0 11) »* -+ ¢* +
+ 4 = 0.

1.2. BusHauenHa piBHAHHAA Ainii aa i
reoMeTpHYHUMH BIACTHBOCTAMA

106 ckaacth piBHAHHA Mikil 32 1i reoMeTpHYHMMK BJACTHBOCTSMH,
Tpeba:

1) Ha nJaomWyAi BHGPAaTH CHCTEMY KGOPZHHAT;

2) B3STH TOYKY Ha NiHil 3 AOBiNbAEMH KOODAHHATAMY;

3) sanucaTh y BHrAfAI PIBHAHHA TeOMETPHUHY BAACTHRICTH, XapaKTep-
HY A8 BCIX TOYOK JiHii;

4) sBpasaTd Yepe3 eBefieli KOOPAHHATH BCI BEAHMHEH, IHO BXOAATbL Y
piBHAHHA.

9. Cxaacr# piBHAHHS IeOMETPHYHOTO MICHUA TOYOK, PiBHOBILLANEHNX
Big rouok A (0; 3) i B (6; —3). ki3 Touok C (1;—2), D (2, —1), E(—1;
2), K (—2; 1) nexarp Ha wift sinii?

10. 3 toukn P (6; —8) nposeaeHo NOBiJAbHI MPOMeHi AC MEPETHHY 3
piccio abeune. CRAACTR piBHAHHA TEOMETPHYHOFO Miclg 1X CepefHH.

1l. 3 Touxu C (10; —3) nposeneHo ZOBiAbHI NpoMeHi A0 NEPETHHY 3
giccio opauHaT. CKJAacTH PiBHSAHHA TEOMETPHYHOIO MicLA IX CEPERHH.

12. Ckaacru piBusiuas TpaekTopil ToukH M (x, y), AKa, PYXaWUKCH,

SHAXOUHTHCH BABIUI Gimxve Jo Touku A (—1; 1), Hix 2o Touky B (—4; 4).

13. Cxaacra piBHsHHS Jinil, cyma kBagpaTis Bifcrane# KOXHOT TOUKH
akoi 2o Touok M, (—4; 0} i M, (4; 0) nopienioe 50.

14. Hanucars pisnafsas Aixil, MOAYJb PisWALI BilcraHed KOXHOI 3
rouoK Kol fio Touok Fy (—2; —2) 1 F, (2; 2) nopiemoe 4.

15. CkaactH pIBHSHHA reOMETPHYHOTO Micls TOYOK, (IO MICTATLCA
BABiui 6amxye 1o toukd A (3; 0), ik no npamoi x = 12.

16. 3uafiTH TPacKTOPIl0 TOUKH, KA, PYXAKUKCh, 3ANHIIAETLCA B MiB-
Topa pasa pani Bin Toukn F (0; 6), mix Bin npamoi y = -g-.

17. Cx/acTy piBHAHAST TEOMETPHYHONC MiCUs UEHTPIB KiA, 11O AOTH-
KaioTbest fo oci Oy i npoxoanaTs uepes touxy M, (—4; 3). Hassath onep-
Kauy Jaiwilo i noGyRyeary ii.

18. Posxnacta cany P = 15H sa ngi ckaagosi y eiasowmenni 2 : 3.
3ualiTH reoMeTpHYHE Micle BePIIHH CHAOBHX TPHKYTHHKIB, U0 3aA0BO/b-
HRi0Th Wo yMoBy. Hassath ainiio.

19. CksacTd PiBHSHHSI FeOMETPHMYHOIO MICILl TOYOK, Halikoporili BiA-
cTaHi AKHX 50 Aakoro koaa x* -+ y* — 10x + 16 = 0 i no nanoi npsmoi
x + 2 = 0 pieni Mix coGoio.

20. Ckaactd piBHAHHR NeMHICKATH AK TeOMETPHUROTO MiCH# TOUOK,
AoGYToK BiAcTaneh sKHX Bil ABOX AaWMX TO4OK P i Q € Besnuwna crana i
pirHa HOBXWHI Bigpiska PQ == 4. '
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2L Il.sq CTepXKHi 00epTaloThCA HABKOJIO ABOX HEpYXOMHX TouoK A i B,
BiICTaRh MK AKHMH popieHioe 2a. [Tpn ofepTaHRi CTepKHI 3aAHINAOTLCA
B32€MHO NEPNCHAHKYASFPHUMH. 3HalTH TeOMETPHUHE MICITe TOYOK MepeTHry
CTepKHIB.

22. Ngi TOUKH, W0 PYyXAIOTBCA PIBHOMIPHO 3 OAHAKOBOIO HIBMAKIiCTIO,
ONMHCYIOTh HBI B32EMHO NEPREHANKYAAPHi npami. CKAACTH PiBHAHHA reo-
MeTPHTHOrC Miclm cepefns BifPisKis, WO CHOAYYAIOTE PYXOMi TONKH,
AKIIO BLAOME 1X fTOYATKOBE PO3MILICHHA.

1.3. Ilonapui pisHaAHAA AiHi]

Pipuaaua @ (p, §) = 0 HA3UBACTHCR PIBHANKAM ANIT 8 NOARPHUX KOOP-
dunamax afo ROARPHUM DIHARNAM, AKIDO HOro 3a)0BOJIDRAIOTL HOARPHI
KOODIBHATH P | @ KOXKHOI TOUKH AaHOI JiHil i He 3aKOBOMBLHSIOTE KOOPAH-
HATH MOJHOI TOUKY, KA He JexuTb Ha AiRil (puc. 3.1). Lle piBHARNA MOKHA
Alicratd Ge3nocepeanbo 3 reoMeTPHYHHX BAacTHBOCTER MiHiT a6o X 3 11 pie-
HAHHA B ACKAPTOSHX KODPAHHATAX NePexofoM IO NONSPHHX KOOPARHAT
3@ dopMyaMH x = pcos @, ¥ = psin g, ne p 2= 0, 0 < ¢ << 2, AKwo
noJIoC BUGpATH 3a MOYATOK NPAMOKYTHO! CHCTEMH KOODAMHAT, a NOAAPHY
Bicb — 3a Bicb aGenuc (puc. 3.2).

OGepueni ¢opMyau nepexony: p =

~VEF tgp =L i
23. Sk po3milleHO TOYKH, NOAAPHI Ko-* £
OpAHHATH AKHX 3a0BOJLHANTL TaKi pip-
NAHHA: ?
Dp=L Qo=563Np=a09=7p -y
n n
Puc. 3.1

6 9 = F: 7) ¢ = const?

3anucartd B NOASPHHX KOOPIHHATAX PIBHAHHA TAKHX iHif.

;; y= x.225.21é= 2. 226. x4+y—1=0,

X+ =25 2.2+ =3y 2.2 + 2 + 6x = 0.

30. («* + ¢*® = a® (x* — ') (nemmickara Bepuyani).

Sam{c.:a_m B IEKAPTOBHX KOOPAHHATAX PiBHAHHA [ MOGYAYBAaTH rpadixku
FAKHX Jigii.

3l.p=4.32. tgop=—1.33 pcos ¢ = 2.

—-l-'f—?—u—. 36. p®sin 29 = 242
cog(lp + T)
37. CxaacTH B HOJAPHHX KOOPAHHATAX PIBHAHHA NPAMOT, NEPNEHRHKY-

miprol g0 nonspuoi oci, i Takol, mo BiATHKaE Bix Wiel oci vinpizok sap-
HOMKKH TPH OIMHHMLI,

M. psing =3. 35 p =
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38. CxnacTh B NOTAPHEX KOOPAMEATax PiBHAHHS NPOMEHA, AKHI BHXO-
AHTL 3 NoJioca THA KyTom 60° 2o moagpHOT oci.

39. CknacTn B NOAAPHAX ROOPAWHATAX PIBHAHHA NpaAMOI, AKA Npoxo-
ANTH Yepes noMmoc Hia KyTtoM 45° 10 noaspHoi oci.

- 40. CknacTH B NOJIAPHHX KOOPAHHATaX PiBHAMHA Npamol, napaneab-
Hoi monApHii oci i posmilmieHol Haa Hew, AKING BiACTa#b MK HUMH ROpiB-
noe b (b > 0).

41, IloGynysatu JAirilo p = 2 -+ 2 cos ¢.

42, Tlo6ynyBatn ainii:

1) p = ap (cmipamp Apximena); 2) p = a (1 — cos ¢) (xapnioina);
3) p* = a® cos 29 (nemuickara Bepuyani);

4) p = % (rinepGoniuna cmipane); 5) p = a (1l + 2 cos ¢) (paBauk

MNackana).

43. TloGyayraty ninii:

1) p = asin 3¢ (rpunemocTtkoBa po3a);

2) p = asin 29 {mBOMeAlOCTKOBa po3a).

44. YoGynybati minii:

1) p=4cos2; 2) p=23cos3g; 3) p =
= 2 cos 4,

9

4 p= cos ¥; 5 p = cos 3.

) 45. 3anucard piBHAHHA KoJNa 3 pajiycoM
R = 3i nedrpoMm y Touxkax: 1}C{—3;0) 2)C({}; 3) B nonaprux
KOOpAHHATAX. _

46. Hapkoao rouku O obepTaerbcA NPoMinb i3 cTanolo KYTOBOIO IHBHA-
KicTio @, Ha npomeni pyxaerbes Touka M i3 cranow meuakicTio v. Ckuacta
B NONAPHHX KOOPAHHATAX PIBHRHHS TPaeKTOPIT pyxy ToukH M, AKmlo B [o-
YaTKOBHH MOMEHT npoMinb 36iraerbcsa 3 KORATHHM: HanpamoM oci abcuyc,
a Toyxa M — 3 novarkoM KoopauHat O.

47. Jaso koao 3 piametpoM AB = 2R. 3 Kinua aiametrpa A nposeseHo
xopay AC, a 3 xiHug xopaw C onymeHo nepnesaHKyAdp ka Aiamerp 4B;
3 OCHOBH UbOCO TMepneHAHKYAspa D OMymMeHo MEPNEHAHKYASP Ha XOPARY
AC. flxy ninilo onuuie ocHoa M UbOro nepneHAHKYJAAPa, AKIIO XOPRY
AC obeprati HaBKOJIO TOYKn AP

48. Biapisox AB noBKHHOK 20 KOB33€ CBOIMH KiHIAMH B3AOBX CTOPiH
npsmMoro Kyra. 3 BepiudHM uboro Kyra O Ha Biapizox AB onyuieHo nepneu-
nakyasp OM. 3uafiTu TeoMeTpHUHE MICLie OCHOB UHX TNepHeHAUKYJApis.

49, 3nafiTH reoMeTpuYHe Miclle OCHOB NEpPNeHAHKYAAPIB, OMYIMEHHX 3
HepyxoMOl TOUKH Ha HOTHUHI 10 KOJ4.

50. Mawno agi ouku F, i F, na sigcrani 2c ogna Big oanoi. 3Halita reo-
MeTPHUHe Micle TOY0K, AcOyToK BilcTaneR axux no rouok F, i F; nopienioe
¢*, 3anucati pisHAUHA AiHil B MOAAPHAX KOOPAMHATAX.

51. ano koao paaiyca @ i Ha HeOMY ABi AiaMeTpPanbHO NPOTHJRKHI
touku O i A. Haekono touku O obepraerscs npovine. Hexalt mpama, Ha

T

Puc. 3:2
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AKif JeXHTL el NpoMinb, NeperuHae Koo B 3MiBHid Touni B. Ha nik
npamiit il ToukK B y Hanpsmi npoMeHs BiIKJXAcTH Bigpisok BM, axuil
NOpiBHIOE AiaMerpy kovda. CKAZCTH B NOMAPHEX i KEKAPTOBEX KOOPAHHATAX
piBHSHHA Tpaekropil pyXy ToukH M npe ofeprauni npoMens. 3a mouaTok
g?pnuua'r suGpaTi Touky (; a 3a AoAaTHHE Ranpsm oci Ox — npoMikb

t.4. IlapaMerpHuHi pisHARRS Jinii

Pipasinna
=x(), gy =y ) L€ L) 0y
1133UBAIOTD NAPAMEMPULHUMY DIBHARNANY rinii | & Jexapmositi npamoxym-
nildl cucmemi Koopdusam, AKINO LAA KOXKHOTC 3HaudeHHS napamerpa f €
( {#, t) Touka M (x (2); y (&} wanewurs AiNii { i, HABOAKH, A KOXEOL
toukn M (x; y) #inii ! icHye Take 3HadeHHa napaMerpa f € (4, 4,), mo
x = x () i y = y {f). Buxmounsmwn napamertp ¢ 3 pieAsHb (1), Kicranemo
piBnanag Ainii y suraazi F (x, g) = 0.
AHanoridHo BH3HA9AOTLCA NapaMeTpHIHi piBRAHAA AiRil B nOAApHAX
KOOpAHHATAX.

Y 3agauax 5255, BHRIOYHBIUH NapaMeTp !, 3aMHCATH DiBHAHAA Aa-
nux JAinif y Burasai F (x, y) = 0 i nobyayearn ix.
52. ayx=2A—1, y=2—1; 6) x=L—A2+1, y=t—1

" x = %, y = (€ (— oo, + o).

53, a) x =2cosf—-1,y=2sin?-+3;6)x =acosf, y=bsin
) x= Rcost y= Rsint {t€l0, 2a]).

54, a} x = 2 sec !, y=2tgt(f6(— —;—, %)) 6) x = 10 cos? ¢,

. n n
4 = 5sin 2:(: ¢ [__5, E‘)J
0 x=3sin2 y= ? sin® £ (¢ € [0, :m)).l
a

55. x =5 (t + T), y = %(t .,7) (€ (— oo, 0)).

36. Baxkaioun, 10 mapaMeTpOM € MOJIRPHUEA KyT, 3aNkCaTH napa-
MCTPHYHD PIBHAHHA MiHifH:

aAypp=a;0)p=2Rsing; 8 p=2R cos ¢.

57. Jogiabha Touka M, pyXalouHcb HA NJIOMMHi, MICTHTBCS Ha BiA-
vrai R Bill aanol Toukn C. CxnacTi napameTpHuHi PiBHAHHA TpaekrTopil
'YXy TOUKM M.

58. CrJaacTh nmapaMeTpusHi PiBRAHHA TP2EKTOPil pyXxy Tisa, KHHYTOro
HiA KYTOM @& 20 0Opilc 3 MOYaTKOBOIO WIBRAKICTIO Up.

59, Crnacty napamerpuuni piBEAHHA BiIpi3Ka 3 KIHIDEBUMM TOMKaMH
M, (1; 1) i M, (2; 3), noknapind 3a napaMerp BIACTARD MiXK TOUKAMH:

aAMiM;; 6) MiM,{M — noBinnHa TouKka BiApiaKa).
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60. CKAACTH napaMeTpHiHi PiBHAHHA KOJA 2?2 + y* = 2Rx, BBaxa-
joul, MO MapaMerp ¢ € NoAAPHHI KyT, AKILO MONAPHA Bich 3biracrbeda 3 Bic-
cio Ox, a AoAoC 3RAXORUTHCA:

a) y ModYarKy KOOpAMHAT; 6) y ueHTpi xona.

.z . x3 3
61. CkaacTd mapaMeTpuuHi PpIBHAHHA €Iinca - + g—, = |, dKmme
napamerp § — pigpaxosanuf npoTH FOIURHUKOBOT CTPITKH KYT MiXK BicCio
—
Ox i pamiycom-BexktopoM OM.
2 ]

62. CkiacTii napaMmetprusi pisnasua rinepGoax - =1

akmo napamerp & — BiflpaxoBaHKi NPOTH FOIHHHHKOBOI CTPIAKK KYT MIXK
i
piccio Ox i paniycom-BekropoM OM.
63. CkaacTH mapaMeTpuudi PiBHARHs napaboan y* = 2px, AKIHO
napamerp I €:
—
a) opaurata ¥; 6) KYT HaXuAy BEKTOPA OM zo oci Ox;
—

B) KyT Haxaay (oKalbHOTO paniyca-sekropa FM no oct Ox.

64. Kyabka KOTHTBCA B3IOBXK HAXHJEHOTO *onoOKa i, AaGyBull WBHA-
KOCTi ©, BiApHMBa€eTbCcA Bil HBOTO B Tifi Touui, e ACTH4YHA MAaE TOPH3OH-
ranbHURt HanpsM. BASHAYHTH MOAANbILY TPAEKTOPIO PYXY KyJAbKH.

65. TIpAMOKYTHHK, ABi CTOpOHH AKOCO 36iralTbCa 3 OCAMH  KOODAH-
HaT, AeOpMyeThCH T2K, WO piarodanr, HOTO 3aMHLIAETHCH ueami{nHow0 i
Mae JOBKHBY &, 3 BepPUIHHM NPAMOKYTHHKA, 0 € MPOTHACIKHOIO IO FIOYATKY
KOOPAHHAT, ONMYLICHO MEPNEHIHKYIAD Ha AiaroHajb. OcHoBa #oro TpH
LbOMY ONHCYE KPHBY, 1O HA3HBAETHCA actpoigomw. CRiacTH il napameTphy-

fi piPHAHHA. ) ) )
66. LIMKAOIOIO HA3UBAETHES TPAEKTOPIA JIGBLBHOT TOUKH K0J1a, 100 KO-

Turbea 663 KoB3aHus mio mpaMif. Cxacti i piBusAHHA, BHOHPAIOUA KYT
ofepTaniA paiiyca, O CHONYHAE UEHTP JAHOTO XKOA2 3 BHOPAHOIO TOUKOIO

Ha HbOMY, 3a napameTp.
67. CKAACTH NapameTpHuHi PIBHAHAA ¢PO3TOPTKH KoJqiar, T00TO TPaeK-

Topii KiHUs TYFO HAMOTaHO! HHTKH, WO 3MOTYETHCH 3 HepyXoMOi KpYraol
KOTYIIKH.

1.5. Bexropue pieuanss il

Koxuy Touky M (x; y) = M {r) nomHHH Oxy MoxHa 3agatH ii pa-
e — —+
niycom-sekTopom OM = xi + gi = (x. 9. Lo
MuoxHAa Touok M (r), aKi 30iraoThes 3 KiHILAMH aexropi.s r=r (Q,
1€ § — CRaJIAPHANA 3MIHHUH NapaMeTp, BH3HAUAE HA TUICHMIHKL AeAKY Ji-
uito L (puc. 3.3).
PipuanHa r = r (f) Ha3HBAETLCA GERMOPHUM napamempudsum  pie-
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HanHan 2ind L. DeKTOpHOMY piBHAHHIO BiANOBiAaioThb MapaMeTpHuHi

piBHAHAA X (¥), ¥ (1) Jli!ii'!' L, 110 € KoopaIHHAaTaMH BEKTOPA r @.
3okpema, npaMy JiHilo Ha MJIOWIMHI MOXHA 3alaTh:
1) BeKTOpHHM PIiRHAHHAM Y RapamerpuuHifi dopmi

W) =ro+st (5520, {€(— o0, + oo)),

)€ s — HanpAMHHH BEKTOP npaMoi; r, — paniyc-eerrop (ikcopaHol T04KH

My (xo; 4o} HA npAMifL; 7 (§) — patiyc-BeKTOP NOBIABHOT - ift;

(- Ckanapali napameTp; Y p NOBLIHHO! TOYKH Ha MpAamif,
2) HOPMaJAbHHM BEKTODHHM PiBHAHHAM

r—r)-n=0 (150,
e n — HMOPMaJbHHA BeKTOp npaAMoi,
3) BEKW-PHHM piBil;ﬂHHﬂM npamol, M0 NPOXOEATH uepe3 RBi 3agami
rouskt M, (ry) 1 M, (ry)

T =n+@H—r)t (€(— oo, + o).

. e or + . .2 - nd -

38. l'ﬂm AKkifl neoGxignif i gocTaTHill yMoBi npsami r'=r, + qfir =

r + agl: Y

1) meperuHaioTbC B OAHIA TOUL; J

2) napaneabHi, ane He 3biratorbes;

3) aGiraworbes?

69. CxaacTH BeKTOpHE DiBHSHHR Teo-
METPHYHOTO MICIA TOYOK HA NJOMHAL,
[inioBifanelnx Bill ABOX 3aHaHUX TO-

un M, (r) § My {r). JaTu reomeTpuyne
LAyMaueHRA AiHIL. 0 -

70. CKaacT# BEKTODHE DIBHAHHA: z(t) *
1) oci Ox; 6) oci Oy. Pue. 3.3

71. CkaacTH BeKTopHe DiBHSHHS TEOMETPHYHOrO MiCHA TOUOK Ha MRo-
umui: piBHOBifKaZEHHX Bill ABOX 337laHHX TOHOK M, (?— 25 iM, (3;"+
A,

72.’ I'Iep_eyipnm, aKi 3 040K A (2?-1- ﬁ, B(-s?+ Qﬁ, C(i_'—- 2}.) i
P { f 4 2f) nanexarb ainii r - (i + 3f) = 5.

73, CkaacTh piBEAHHA Koma 3 uenrpoM y touui € (2?+ 25, AKe
MPOXOAHTD YEpe3 MOYATOK KOOPAMHAT.

74. 3HafiTh BeKTOpPHE PiBHAHHA T€OMETPHYHOTO MiCUA TOYOK, 3 AKHX

~mnfl piapisok AB, ze A (?,) iB (F;). BHAHO Ttill NPAMAM KYTOM.
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75. flke PIBHAHHA 3aA0BOJLHAIOTh PadiyCH-BEKTOPH TOMOK, 10 Haje-
—

#AaTh KOXY Ha miomuHi Oxy 3 nentpoM y touui C (3() i paaiycom, mo go-
pismioe 52

76. Hdaru reoMeTpuuHE TAYMAaYeHHS BEKTOPHHX PiBHAHbL HA MJOMMHI
Oxy: ) r-j=—52) r.i=86. _ .

77. Binomi sepumuu nnocxoro tpuxyrhuga A (r), B (r) i C (9.
CKnacTH BeKTOpPHi piBHAHHA: 1) BHCOTH, onymeHol 3 BepuuHd A; 2) me-
liann, nposefeHol 3 pepiaHH B; 3) cepefHHHOTO MEpNEHAHKYJAspa, Npo-
BEAEHOTO KO CTOpOHH BC.

§ 2. HOBEPXHI I JITHIT B TPOCTOPI
TA IXHI PIBHAHHA

2.1. Noeepxaa va ii pispauas

Pignannam noeepxui BiAHOCHO 3afaHOT CHCTEMH KOOPAHHAT Ha3HBa-
€ThCA TaKe PiBHAHHY 3 TPHOMA 3MIHHEMH, sIXe 3aJI0BOJIbHAIOTh KOOPIHHATH
JiHIIe KoXHOL TO9KH el nopepXxni. B cucremi koopasinar Oxyz nosepxua S
moxe GyTH 3alarRa piBHSHHAM

Fx,9,2=0.

78. Ynepuutacs, mo touka A (1; 0; 2) nanexurb nosepxui x* — 3¢° -
4+ 422 - bz — 7 =10, a Toaka B (1; 1; 1) we nanexntb ifl.

79. [lepekoHaTAch, IO RKOAHA 3 MOBEPXOHD:

D+ +2—25=0 2) *+xwy—2"-+-6=0

Hr—dy+z—1=0 4 c—JG+He—5=0

X ¥ 2

e+ tw=1
He NPOXOANTb Yepes MoYaToK KOOPAHHAT. '

80. Ha noeepxui x* + * + 2% = 9 3da#iTH rouKy, AKmo: 1) aGeuuca
nopieuioe 1, a opaunara 2; 2) abcnuca aopistioe 2, a opaunara 5; 3) aleus-
ca fopieHioE 2, a anaikara 2; 4) opAuHaTa AopiBHIcE 2,’a anfikara 4.

¥ samauax 81—93 ecranoBuTH, K reoMeTpHaHi 00pa3d BH3HAYAIOTHEA
TaKHMU PiBHAHHAMH.

81. y=0.82.x—2=0.83.4x—2y-!—z—f—4=0.

8. 2+ +2=9.8. x— 14— +2=4

86. 3+ 2+ 2 =0 87, W+ 2 +22+2=0.

88. 4x* — y* = 0. 88. xz=0. 90. xyz = 0.

Of, x® —4x=0.92. yz+22=0.93. 4* + 22 =0,

94, Ckaacti piBaafus chepH, BeHTp AKol MicTurhed y Touui C (5; —3;
7), a paaiyc nopietmwe 9. ]

95. Chepa npoxoputs gepes toury A (2; —1; —3) i Mae uerrp y rouui
C (3; —2; 1). Cxnactu pipHaHHA Liei opepH.
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96. CkrAacTh piBHAHHA TEOMETPHYHOrO MicIS TOMOK, Pi3HHLA KBajpa-
tip BijicTaneft AKNX Jo touok F, (2; 3; —B) i F, (2; —7; —5) € Bennunna
crana i popipuioe 13. Haspits Hio noBepxHio.

97. CkJaacTi piBHSHHA TeOMETPHYHOIO MiClS TOYOK, PiBHOBiARANEHEX
Bim Touok M; (1; 2; —3) i M, (3; 2; 1).

98, CraacTH PiBHSHEA NeOMETPHUHONO MICIld TOUCK, CyMa KBajparis
pigcranell sskRX A0 rpaneil Ky6a 3 pepiuunamMe A (2; 2; 2), B (2; —2; —2),
C(—2; 2, —=2)i D (—2; —2; —2) — crana penayuuna, mo Aopinmioe 32.

99. CxaacTu piBHAHHA NOBepXxHi, cyma Bificranefll koxHol TOYKH sKoOl
10 TouoK Fy (0; 0; —4) i F, (0; ¢; 4} aopisue 10.

100. Cxaacth piBHSHAA nNOBepXHi, MOEYAL pisHuni siAcraxeidt pia
KOXKHOI TOUKH AK0I 20 100K Fy (0; —5; 0} i £y {0; 5; 0} mopisuioe 6.

101, Crepikedb PYXaeThCA B NPOCTOPI TaX, wo TpY Horo (ikCOBani
Touknt A, B, C xoB3aloTh Ha KOODAHHATHHX NMAOMMHAX. SIKOKO noBepxHeo
ofMeXeHo pyX AoBinbHO BUOGpanoi Ha crepxni uéTBepToi TOUKH M?

102. Craactd piBHSIHHA MOBEPXHi, ONHCAHO1 CTEPIKHEM, AKHA KOB3ae
no TpboX peGpax Ky6a, KOxHi JBA 3 AKAX He HAJNECKATL ONHIA TUICLIHHI.
PeGpo kyba zopiBHiOE a.

103. TlepecBimunticsa, mo Touka A (1; —I; 2} HaNeKATL NOBepXHAM

P+ yPp—2+2=0i2x—2y+2—6=0.

2.2, Pisuanua nimii p opocTopi

Jligilo { y npocropi MOXKHA pOSTAAAATH AK JiRIIC NEPETHAY ABOX No-
nepxonb. BusHauae Jsinilo I cucrema pieasEb Fy (x, 4, 2 = 0, F,; (%, ¥,
A =0, axi sapatoty nani nopepxHi.

Jlinilo { MOXKHA TPAKTYBATH TAKOXK AK TPAEKTOPIlO TOUKH, To6TO- ONACATH

. . e g = =
HCKTOPHHM MapaMETpUYHHM PiBHAHHAM r = r (f), skoMy BifnmosizaioTh
¢KaAApHi MapameTpHuHi piBRAHHA x =x ()}, y =y {f), 2 = 2 ({) — KO-

OpAMHATH BeKTOpa 7 (7).

104. BeranoenTH, aKi 3 Touok M, (3; 4; —4), M, (—3; 2; 4}, M, (—1;
4; 4)i M, (2; 3; —3) namexkarb Ainii (x —1)* + ¥+ 2=236,y +z==0?

105. Haainiix® + 4 + 22 =49, x* + 9 + & — 42 — 25 = O 3pa-
firn Touky: 1) akmo abcnnca GopiBHioe 3; 2) AKMO OpEAHATA ZopiBHIOE 2;
) akmo anaikara nopiexioe 8.

106. BceranopurH, fAiKki AiHil BHSHaYAIOTBCA CHCTEMaMH PIBHAHD:

) x—5=0,2+2=0,6 2+ +22=49, y=0;

B) s + 4242 =20,2—2=0,1)x+yt + 22 =49, 22+ 42 +
| # —d4z—25 =0, '

107. Crunactn piBASHHA NiHii nepernny naomuun Oxz i obepu 3 meHT
" Yy NOYAaTKY KOOPAHHAT i pagiycom R = 3.

108. Craactn piBHAHHA JAiHi] nepetHHY obepH 3 ueHTpoM Y TouLi
¢ (1, —2; 3) i pagiycom R = 6 3 mnomHHaMM, mapajeJbHUMH TLIOMHHI
1y, 1O 3HAXOAATHCA HA BifcTaHi TPhOX OAMHENL Bil Hel.
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109. Toukn A (3; —2; §) i B (—1; 6; —3) € Kinuamn ziamerpa KoJa,
mo npoxofuts yepes Toyky C (1; —4; 1). Cxnacty piBHSHHA HBOro Koaa,

110. Biapisox 3aBRoB:KKH & 0GEPTAEThCR HABKOAO HReAKOi oci, 3a-
JHLIAKYHCH MEePpueHIHKYARPHNUM A0 Hel i 0RHOTACHO KOB3al0UH OAHMM 3 KiR-
1is y3E0BXK wiel oci (BiaoMo, 1Mo nepemillleHHa nponoplikne BeTHYHH] KYTa
oGeprannn). Jlpyrui Kiseup Bigpiska nmpd UbOMY PYXAacTbCA B3ROBXK Ji-
Hii, Aka wa3uBaeTheA reHHTOBOI. CKIACTH Ti piBHAHKS,

§ 3. IPSAMA HA TINOIIHAHI
3.1. Pisui BHAU pisHARE NpAMOL HA ILNOMHHI

[ipsiMa Ha nAOLIKHI B IEKAPTOBUX KOOPAHHATAX MOXE GYTH 3aAaHa OlHHM
3 TaKHX piBHAHb!

1} Ax + By + € = 0 — 3araabHe piBHAHAA NpAMOi;

2) A (x — xo} + B (y — yo) = 0 — piBHAHHA NPAMO], LIO0 NPOXOAATD
yepes TOUKY M, (xo: ¢,) MEPREHARKYAAPHO A0 HOPMANBHOTO BEKTOPA n =
= (4; B) (puc. 3.4);

X—2% _ Y—4¥

3) - L = L)

— pisdauns opamoi (puc. 3.5), mo npoxomuTts

depea TOMKY M, (X, ¥,) MapajedAbHO HANPAMHOMY BeKTOpy s = (m; n)
(kanoniune pipufAHAs NpAMOi});

4) x = x4 + mil, y = yy + n? ({ € (—oo; o0)) — napameTpruHi piB-
HAHHA npamol (prc. 3.6), wo y exropHifl GopMi MaoTh BRLIAL

r=r,+ st
X=Xy ¥—4 : -
= L pipaaupa opamol (puc. 3.7), wo npoXodHTh
5 Bamx | Ya—ys  PIPHAHRI D ® 7). o npoxon

uepes ABi 3ajadi Touku My (x;; gy), M, (xg_; Ya)s
6) = + £ = 1 — piennums npamoi y sizpiskax Ha ocax (puc. 3.8),

ze @i b — BIAPI3KH, M0 X BiATHHAE NpAMa Ha KOOPAHHATHHX ocsix Ox i Oy
BigROBiIAHO;

7 y=kx + b— piBaAHng  npamol 3 KyToBHM  KoedillieRTOM
(puc. 3.9), ne £ — KytoBHIi KoedilieHT npamoi (¢ = g ¢); b — BeanUHHA
Bifpi3Ka, [0 HOTo BiATHHAE NpsMa Ha oci Oy;

8) y — yo = k (x — x,) — piBHARMs npamoi (puc. 3.10), weo npo-
XOAMTL Yepes 3aJlaHy TOYKY i Mae 3aflaHHi KYTOBHH KoediuieHT;

9 x cos @ - ysina — p =0 — HopMasiibHe PpiBHAHHA npaAMoi
(puc. 3.11), ge p > 0 — zoBKHHa NEepACHEHKYJIRPA, NMPOBEIEHOTO 3 NO-
%aTKy KOOPAHHAT HA WPAMY; & — KYT HaXWJAY HbOTC MEPIEHAUKYAAPA RO
oci Ox.

Y sagmavax 111—113: 1) sanucarn pisnannsa ripsmoi, npusecrd Horo
AO SaraqbHONO BHAY, SaNHCATH Y BiAPi3Kax Ha ocAX Ta NOOYAYBATH NpAMY;
2) syaliTH BiZcTaHE BiA MoYaTKy KOOPAHHAT AO TPAMOI.
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1t1. TIpsama 3anaHa Toukoio M, (Xe: ¥e) | HOPMANBHHM BEK‘DOPOM_;I =
= (A; B):

a) My (—1;2), 7 = (2 2); 6) My (2 1), 1 = (2 0);

B) M, (L; 1), n= (2 —1).

(112. l;lpama 3ajana Tounoio M, (xy; i) | BapAMEEM BERTOpOM S =
=y, n

a) My (—1;2),5 = (3 —1: 6) My (1: 1), 5 = (& —1);

B) My (—1; 1), s = (& 0).

113. TIpsama 3apana apoMa Toukamu M, (%,; ) | M, (xa; ):

44 {3 g

My (g3 tig) \
YA /

\ 4 : -

o} \ &

7 0 x
Pnc. 3.10 Puz. 3.11
M (1; 2), My(—1; O O) M, (1; 1), My(l;—=2); ) M, (2, 2),
Mg (0; 2).

114. 3a ymopoio 3afa4i 113 cKAacTH NApaMeTPHUH] PIBHAHHA MPAMHX
i BKa3aTH KOOPAAHATH IX HaMPsAMHAX BEKTOPIB.

115, CraactH piBHAHHA MeliaH TPHKYTHHKA 3 BepmHHAMH ¥ TOYKaX
A(—4; 2), B(2; 0) ta C(2; —4). 3HaliTH TOUYKY 1X MepETHHY.

116. Ilano api sepmnun TpuKyTHHKA A (2; 1} i B (—I1; 1). Hoexkuna
fioro cropon AC = 13, a uenTp MacH AEKHTH HA npaMiit 5x — Ty —2 =
= 0. 3nafitn Hioro Tperio pepunuy C.

117. 3HaitTu piBasHEs GiceKTPHCH BHYTPIIIHbOrO Kyra C TPHKYTHHKA
3 Bepunnamu A (0; 0), B (3; —1), € 4; 7).

118. CkaacTH piBEAHHSA NPSMOI, IO MPOXOAMTL uepe3 Touky A (4; 3) i
RIATHHAE Bii KOOPAHHATHOTO KYTa TPHKYTHHK 3 NIAOINelo, U0 AOPiBHIOE
3 kB. O

119. Uepes Touky (2; —1) nposecTh NpaMy, BillPi3oK AKOL MIXK OCAMH
KOOpAHHAT KifmBea 6 y wilt Touli HaBmiJa.

120. 3uaiit snauenks A, npH skHX npama Ax 4 8y — 20 = 0 BiaTH-
Hae HAa KOOPAHHATHHX OCAX OAHAKOBi BiIpPi3KH.

3.2. 3aransue piBHAHHA npPAMO]
Ta fioro zocnigiaenns, Ilyyok npamux

Pisaanna Ax -} By + C'= 0 HasuUBaeTbCA 3a2ateim pPIEHARHAM
npamoi Ra naouguni, ne A, B — KOOPAMHATH BEKTOPA HOPMaJi IO NMPAMO;
C — BinbHUA ysen:

1) C = 0 — pisdadus Ax +4- By = 0 Bu3Haua€ npsmy, 10 NPOXOAUTH
yepe3 MOYATOK 'KOOPUHHAT;

2)B=0, A0, C#0—pientan Ax+C =0 abo x=a

C R
(a = — ) Bu3nauae npamy, napaneasuy oci Oy;

3 B=0,A%0,C=0— piBuanua Ax = 0 ato x = 0 — oci Oy;
YA =0, B0, C+=0—piBuania By +C =0 abo y =
= b'(b = — —g—) BH3HaYae NpsAMy, napanenabuy oci Ox;

5 A =0, B30, C=0— piHanna By = 0 ao y = 0 — oci Ox;

6) A0, B0, C< 0— piBHRHHA BH3HA4ae NpaMy y = kx + b
3 KYTOBHM KoefillieHrom (kB = — %, b= — —g—).

[pama Ax + By + C = 0 giaury NAOIHMHHY HA ABi MiBIIOMUHH TAK,
(o MiA KOOPAHHAT TOYOK OfHiel 3 HHX cnpaBExKyerbca HepiBRicTh Ax -+
F By -} C > 0, a a9 KoopAHHAT TOYOK inwol — HepiBHicTs Ax + By -
+C<<0.

CykynnicTe yciXx npaMBX, IIo TIPOXOAATL Yepes OAHY B Ty caMy TO9KY,
Ha3HBAETLCA NYYKOM HPAMHX, a 1X CRiJbHA TOYKa — HEHTPOM NydKa.

KO wepes x, i ¥, MOIHAYTNTH KOOPEHHATH LEHTPA, TO PiBHAHHA

Ax—x)y+ Bly—yg) =0
NH3IHAYaE OOBIJABHY MpAMY My4Ka.
PiBHAHHAA mMydKa npsAMHX MOXKHA 3aNHCATH TaKOX ¥ BHIAAAL

(Apx+ By + C) 4+ 2(Aex + By + C) = 0.
3uminooun A Big —oo A0 oo, AiCTAHEMO AOBiNbHY TMpPAMY, W0 Npo”
KOAMTDL Yeépe3 TOMKY INepeTHHY NPAMHX

121. 3'scyBatu, uM neperuxae npama 2x 4+ 3y - 5 = 0 sBiapisok,
ifiMexcennit Toukamu M, {(—1; 3} i M, (2; —5}). k1o TaK, TO 3HAATH TOUKY
% MepeTHHy.

122, 3’acypatn, wn nepetunae npaMa 3x -+ 2y — 10 = O Biapisok
AB, axmo fioro kinwi A (1; 1) i B (2; 2). 3uafiTu TouKy X neperhny.

123. BussauutH KYTOBHil koediiieHT £ Ta Bidpisok b i mobyaysaTti
npiMi:

D2x—3y—6=0 2)2c+3y=0;

Ny=—3 4 7+&=1
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124. BusHaunT KyTOBHN KoedillieHT R i Biapisok b, nlo Horo BiaTHHae
npaMa Ha oci Oy, AKINO BOHa 3a3aHa PIBHAHHAMHE: :

Dox—y+3=0; 22« + 3y —6=0;,3) 5x+3y+2=0,

Y 3x+2y=0,5y—3=0.

125. 3agaso CTOpOHH TPHKYTHHKA piBHAHHAME 4x -+ 3y — 5 = 0,
x—3y + 10 =0, x — 2 = 0. BH3Ha4HTH HOrO BEPIUAHH.

126. PisHgauusa ABoX cTopin napanenorpama 8x -3y -1 =0, 2x +
+ y — 1 = 0, a piBHAKHA ORHiel 8 itoro AiaroHaneit 3x + 2y + 3= 0.
BH3Hau#TH KOOPAHHATH BEPIIHH HLOTO MapajenorpaMa.

127. CepeaHHH CTOpiH TPHKYTHHK2 JeXath ¥ Toukax M, (2; 1), M, (5;
3) i M, (3; —4). Cxaacrn pisHaHBRA HOTO CTOpiH.

128. Tlpu siKoMy 3HavueHHi napaMerpa a TpH fapami 2x—y 4 | = 0,
£+ y—4=0i3x+ ay — 2 = 0 npoxoasaTh uepe3 olARYy TOUKY?

129, CrAacTH PiBHAHHA NPAEMHX, UI0 MPOXOAATE yepes Touky M (—2;
4) mapaneavho: 1) oci Ox; 2} oci Oy.

$30. 3’acyBaTH, NPH AKHX SHAYEHHAX NAPaMeTPa & NpaMa

@+2x+(@—%Dy+3a*—82+5=0:

1) napanenbta oci Ox; 2) napanensHa oci Oy; 3) NPOXQIUTE uepes mo-
YaTOK KOOPAWHAT.

131. BusHaunTy, NPH AKHX 3HAYEHHAX NapameTpiB m i n npaAMa

Cm—n4Bx+m+3n—2Dy+2m+Tn+19=10

napase/bHa oci opAnHar i nepernnae Bics aGeume y rouui (5; 0).

i32. Craacti pisHAHHS NPAMOI, O NPOXOAHTb YePes TOUKY MePeTHHY
npaMAX 7x —y + 3 =0i3x 4+ 5y — 4 = 0i Touky 4 (2; —1).

133. Yepe3 TOuKy nepeTHHy npamux 2x 45y —8 =0 i x — 3y +
+ 4 = ( aposecty npAMYy, AKa:

1} mpoxoauTb uepes NOYATOK KOOpAHHAT; 2) mapaJesbHa oci afemuc;

3) napaJjeabha oci opanHar; 4) npoxonkTh yepes Touky (4; 3).

134. Uepes Touky nepermny npamix 2x — S5y — | = 0 i x 4 4y —
— 7 = 0 npoBecTr NpAMYy, WO Nolinge Biapisok Mix Toukamu A (4; —3)
i B(—1; 2} y sinnowenni A = 2/3.

136. 3ualiTh npamy, MO HaAeXHTh OAHOUACHO ABOM NYYEKaM NPIMHX
t+y—D+2Zx—D=0i(2x—3y) +hEF+1)=0

136, 3aaani piBHAHHA cTOPiH YoTHPHKYTHHKa x — y =0, x + 3y =
=0,x—y—4=0i3r+ y— 12 = 0. Cknactn pieHanns Horo Aiaro-
Hanei.

3.3. Kyr mix aBOMa IpAMHMH.
Vmoen napaxensHocTi 1 TepHeHANKYAFPHOCTI
JABOX TPAMMX

Kymox mixe npasmumu by i I, nasuBaerbcs KyT 0, Ha Axnii Tpe6a mosep-
Hy™H RpaMy [, (MPOTH TOAMHHAKOBOI CTPifNKH), WOG BOHAa CyMicTHAacs
3 npamoo I, (puc. 3.12),
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Akl npsAMi 3a)aHO0 KaHOHIYHAMH piBEAHEAMH
Xt—k _ ¥ TXy _ =8

my ny ", ny !

10 KyT mixk Humu 0 = (I}, {,) (0 < 0 < n) 3naxonstb 3a dopmyaoio
0S8 = Hyms - Ayn,

Y omt+al ) md
O3Hakol0 NMapafiebHOCTI NPAMKX € MPOMOPUINHICT: KOOPAHHAT Ha-

: m n
NPAMHHX BEKTOPiB ?:':' = n—:, 4 YyMOBOIO NepheHAHKYSAPHOCTI — piBb-
HiCTb mym, + nyn, = 0,
SAKNo RpAMi 3a21aHO PIBHAHHAMYH 3 KYTOBHM KoehillieHToM y = kyx +
by iy =Ry + by, 0
e — Ry
g0 =t 4
O3naKol0 Mapane/lbHOCTi 1HX TPSIMHX
fiyne piBHiCTD IX KYTOBHX KoediuieHTis
k; = R,, a 03HAKOW ]nepneunm{y.rm pHocTi —

(1)

pieHicTe &, = —5 -
1
_ fxuwto npsami £, i I, 3apano saransuumm
piBHAHHAMY
Ax+ By +C,=0, 1
Agx + By + C, =0, 7 1 z
TO
A8, — AB,
1o @ = L250 — MU Puc. 3.12
0= 24,755, -
Osnarolo ix napanenbHocti € piBHiC‘l‘b—% = %: , 4 MEpIeHAUKYAAD-~

HOCTi ~— pieHicrs A, 4, + BB, = 0.

137. 3agano npamy i Touky M. Tpe6a:

1) nanucatd piBHAHHS NPAMOI, IO HPOXONHTL Yepe3 ToOuKY M nepnen-
MHKYAAPHO 0O 3afauOi Npsamol;

2) HanucaTH PiBHAHHA MPAMOI, (WO TPOXOMMTL Yepes Touky M napa-
JIeSIbHO 3afaHilt npsamMif; .

3) HanucaTH PIBHARHA NPAMOT, LO TPOXOAWTE uepes TOUKY M i Ky-
Tom 45° Ko 3ajanol npawmol, FKmO:

aAy—2c—1=0M(—1;2),6) 2y + 1 =0, M (1; 0);

Bx+y-+1=0M(01x2x+43¢y+4=0M(2; 1)

138. 3naiith npoexuilo ToukH P (—6; 4) Ha npamy 4x — 5y + 3 = 0,

139. 3uaiith TOuKy Q, cuMeTphuHy Ao Touku P (—5; 13) Biamocso
npamoi 2x — 3y — 3 = §.

140. 3naiity npoekwilo toukn P {—8; 12) na npamy, WO NPOXOLKTH
vepes Toukr A (2; --3) i B (—5; 1). .
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141, 3nafiTh Touky M,, cuMeTpHuHY N0 TOUKH M, (8, —9) BiaHOCHO
npAMOY, 0 TPOXOAHTD Yepes TOUKH A@ —9)iB(—1;—2).

142. 3nafiTH TOUKY TEPETHHY MeliaH i TOUKY NepeTHHY BHCOT TPUKYT:
HpKa 3 pepmuHaMu A (—4; 2), B (2; —5), C (5; 0).

143. JlopecTH, WO YOTHPHKYTHHMK 3 BepIIHHAMH A (1; 1), B, (0; 3},
C (2; 4) Ta D (3; 2) ¢ kBajpar.

144. JopectH, MO YOTUPHKYTHHK, obMexeHnit npaMumMH x + 2y +
+3=0x—2y+3=0,x +2—3 = 0 ta x — 2y —3 =0, e pomb.

145, CknacTH piBHAHHA CTODIH TPHKYTHHKA, 3HalouM BEPIIRHY A3
—4) Ta piBHSHHA ABOX BHCOT Tx—2—1=0I % —Ty—6=0

146. CknacTH piBHAHHA CTOPiH TPHKYTHHKA, 3HAIOUH BEPUIHHY A2
—4) Ta piBHAHHS GiceKTpUC IBOX HOro KytiB: x +y—2=01a x—

147. CkJacTh piBHAHASA CTOPiH TPUKYTHRKA, 3HAI09H BEPIIHHY Al—4
2) ta piBRAHHA XBOX MexiaH 3x—2+2=01i3x+-5y—12= 0.

148, CraacTH piBHsIHHS KAaTeTiB MPAMOKYTHOre pisHoGeApenoro TpY-
xytiuka, axuo C (5 —1) — BepuHHa NPAMOro KyTa, a 2x — 3+ 5=
= () — piBHAHAS TiMOTEHY3H.

149, Touxa D (1; —1) e @eHTpOM KBaApaTa, olHa i3 cTopin fiKOro Je-
KHTh Ha npaMifl x — 2y + 12 = 0. 3uafiTH piBHANEA {HIWHAX CTOPiH KBAA-
pata.

150. Touxa A (—4; 0§) € BeplunHolO KBaNhara, AiaroHanb AKOro
Jiexurb na mpamift 7x —y +8=0. CkAacTd piBHAHKA CTOPIH Ta iHWOT
niaroHani UbOTC KBajpara.

151, TpoTniexHi BepUIMHA KBalpaTa JeKarb y toukax A (—1; 3) i
C (6; 2). Cxknacrn pisasEHS Horo CTOpiH.

152. He o6uHCHiOOUH KOODAHHAT BEPIHH TPHKYTHHKA, CKNACTH piB-
HAHHA NPAMAX, TPOBEICRHX Yepes Ui BEPIHHH NBAPaTCIbHO NPOTHJIEKHHM
cToposaM. CTopoHR TPHKYTHHKA SaAaHO pissanHamMn 5x— 2y + 6 = 0,
4 —y+3=01 x+3y—7=0

153. ¥ tpukyrauky ABC sifomi croposa (AB)4x + y — 12 = 0, BH-
cota (BH) 5x — 4y — 15 = 0 i Bucora (AH) 2x + 2y — 9 = 0. Cruacrn
piBHARHA ABOX iHIIAX cropid i TpeTboi BHCOTH.

154. 3mailth piBHAHAA NPAMHX, WO HaNeXarb Nyuky npaAMHX x +
+2—N+rBx—y+0= 0 i neprneHAMKYJIAPHi 10 KOXHOI 8 OC-
HOBHHX TIPAMHX NY4Ka.

3.4, Bigcrans sig TOUKR A0 npaMoi
Biacranb Bix Toukk M, (%o yo) HO npamoi Ax + By + C = 0 3Ha-

xoaatTek 32 Gopuysolo
d= | Axo+ Byo+C1

VA + B
155. IMokasatn, mo Touka M (—I1; 2) HaJAeXHTb npamii: x = 21,
y = —} — 6f. 3naiiTn 3Ha%eHHR NapaMeTpa {, wo BipnoBifae MiA TOUNi.
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156. OGUHCAHTH Binc-raub Bia Toukn M (1; 1) no npaMoi:
x=—1-42¢ y=2+41¢

157. Touka A (2; —5) e BepIKHOIO KBAZPATa, OAHA iz cropin Akoro Jne-
XMTb HA npamill x — 2y — 7 = 0. O6urcAUTH NJAONLY UBOTO KBajApara.
~ 158. 3apano BepwHHM TprKyTHuka: A (—10; —13), B(=2; 3) 7a
C (2; 1). OBuHCHTE JOBXHRY nepreHMKyASpa, OHYIHEHOTO 3 Bepliuku B
Ha :ﬁ;ﬂla%;_ nposefeny 3 sepunaH C.
. JBi' cTopoHM KBajpata AeKarb Ha NPAMHX 3x + 4y — 12 =
3x + 4y -+ 13 = 0. ObuncanTH #oro n.nomyl., T 0.

160. Cknactn piBHAHEA NPAMHX, AapajenbHHX npsaMifi 5x + 12y +
-+ 20 = 0, wo posmimeri BiA Hel Ha BiicTaNi ABi OAWRHULL.

_ 161, Uepes touxy M, (1; 2) npopectn npAMi, posMilIeHi H& OAKAKOBHX
BiAcTauax Bia Touok M, (2; 3} i Mg (4; —5).

11262. I(-)lapucamopiauanuﬂ GiCeKTpHC KYTIB MiX npamaMu 3x + 4y —
—— = L 1 y = .

163, I'lepexonarucs B oMy, 1o 1o9kH A (—4; —3}, B (—5; 0), C (5;
6) Ta D (1; 0) € pepnuHaMA Tpanenii, Ta 3HafTH 11 BHCOTY.

164, Touka A Hanewuib NpAMIH 2x —3y +4 =0 i poamimena Ha
amc'r;m IBi onMHHLI Bl npamoi 4x — 3y = (. 3HalTH KOOPAHHATH TOY-
Kkn A,

165. Touxa A Hanexuth npamifi x + y = 8 i posmimena Ha ogHaKo-
Bifi Bigcrari Bia Toukn B (2; 8) i Bin npAmol x -—-?Sy +2=0. Bfll?aﬁ'rn
xoopé{ém%m ToukH A.

166. Tinorenysa npAMOKYTHOIO TPHKYTHHKA JIEXUTb Ha NpaMif 2x +
+y—2=0 a -mtmg C (3; —1) € sepmmnrolo npamoro Xyra. Ilroma
TPHKYTHEKa JopiBRIoe - . CKAacCTH PiBRAHHA NPAMHX, HA AKHX JexarTb
KaTeTH.

187. CKnacTH piBHAHHA CTOPIE TPHKYTHHKA, AKIIO BiZOMi OZHA 3 foro
Bepmgn (2}5 —43 i piBHaBHA OiceKTpuc APOX KYTiB: X + ¥ _a2 =0
x—3y—6=0. ’

168. 3anano pibusanas 3x + ¢ — 3 = 0, 3x + 4y = O ABOX CTOPIH
TPMKYTHHKA | PIBHAHHA X — ¥ + 5 = () GiceKTpUCH ONHOTO 3 HOI'Q BHYT-
plmré:; KETK?. CxJaacTd piBHAHHA TPeTbOI CTOPOHH.

X 4CTH piBHAHHA GiCeKTPHCH NOCTPOTO KyTa Mix .
Mnix7‘;l-%le-l=0ix—7y—3=0. ° 7 Anoua-Tima

2 acTH PiBHAHHR OiCEKTPHCH TOro KyTa MiX ABOMAa NPAMHMH
x+y+2=0 x47y+ 3 =0, B KoMy JEXHTb TOUKA A(g; —1).



§ 4. IINOIMHUHA B MMPOCTOPI

4.1, 3araakHe piHAHHS NAOHIHHR
Ta #Horo pocaigxenna

Ax+ By « Cz + D = 0 — aarazibHe piBHAHHA OJOUIHHH;

n 3= (A; B; C) — nopMaasHuii BeKTOp (MepneHAHKYJAPHHE 10 mnJO-
IHHE);
D =0, Ax + By + Cz = 0 — piBEAHHA NIOWHHH, IO OPOXOAHTH
yepe3 Touky O (0; 0; 0);
C =0, Ax 4 By + D = 0 — piBHauEa niowmuu, napaseasHoi oci 0z;
C=D=0, Ax + By = 0 — pipHaHHA DJOINWHH, HI¢ NPOXOAHTH
gepes Bicb Oz;

23 B=C=0, Ax+D=0—
PiBHAHHS MACLIHHY, apaaenb-
HOl maowmuui Oyz;
x=0 y=0 z=90—
PIBHAHHA KOOPAMHATHHX TNIO-
W{HH;
A@—x)+Bly—u)+
o 4+ C (2 — 2) = 0 — piBHAHKA

NJIOMKHE P, [0 NpPOXOAHTH
yepes TOUKY M, (xy Yo; 20) i

Ma€ HOPMaJbHHA BeKTOp # =
= (4; B; C) (puc. 3.13).
171. Touka P (2; —1; —1) € oCcHOBCIO NepNeHIUKYAAPA, ONYLIEHOTO
8 MOYATKY KOOPEHHAT Ha TWIOMIAHY. CKIAcTH PIBHAHHN Liel TUIOUIHHY.
172. 3apavo aei Touku: M, (3; —I1; 2) i M, (4; —2; —I1). Crnactu
pisEsAHHAA IOUARH, MO MPOXORHTL Uepes TOUKY M, nepneHaHKyAspHO

2o Bektopa MM,.
173. Crnacti piBHAHHA NJOIHHHK, INC NPOXOAHTL:
1) gepez Touku M, (1; —3; 2} i M, (—2; 1; 4) napanenbuo oci Ox;
2) uepesTouku P, (—2; 1; —3) i P; (1; —3; —4) napanenwho oci Oy;
3) vepea Toukn @ (4; —1; 1) i @, {0; —2; —3) napaneavHo oci Oz
174, Crnacrtn piBHaHHa IJICUIHMHH, 11O IPOXOAHTb:
) uepes Bick Ox i Touky M, (—1; 1; —3);
2) uepes sick Oy i Touky M, (I; -—2 5),
3) uepes eick 0z i Toury M; (2; 3; —4).
176. Ckaactn piBHSHHS MACIHIHEH, WO NPOXOIHTh:
1) uepes Touky M, (—2; 3; —1) napaneavHo naomuHi Oxy;
2) gepes Touky M; (4; —1; 5) mapaneabHo mroimu#i Ox2;
3) uepes Touky M, (—3; —2; 2) napaneabHo -naomuki Oyz.
176. Ckaacra piBHAHHS NNOMMHH, 1O DPOXOAHTH uepes Touku M, i

M, napaneAbHO BEKTOPY &, SIKINO:
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e

Puc. 3.13

M, (1;20, My (2 1: 1), 23, 0; ;6 M, (1; 1; 1), My (23; —1),

a=(0; —1; 2.
177. Cknactu pinuanﬂa MNOIKHY, WO NPOXOAMTL uepes Touky My

napaneabHO BEKTOPaM al i a,, AKWO:
aMa 1 1, = (012),02--(—101)6)1”(0 1; 2
a=1201,a=(10 1 0.

4.2, Pigni puau piBHAHE NAOIMUHH
Mnomukna B JeKapTOBil NpaMOKYTHIA cueteMi KoopauHaT Oxyz MOMe
6yTd sajaHa piBHAHHAMY:

)2 + %+ % =1—pisuanus WOMMHH Y BiApisKaX Ha ocAx,

ne @, b, ¢ — BeAWUHHM BifipisKiB, MO iX BiATHHAE NJIOMHHA HA KOOpAHHAT-
X ocax Ox, Oy, Oz pianosidHo;
9 X—X Yy—th T—24
) Xg— X Yo— W HL—2z =0

Xg— X1 Ya—Wh H—&H
— PiBHSIHHS NAOWKHH, L0 NPOXOAHTb yepe3 TPH TOMKH (AKi We Jexathb
Ha ofnii ﬂPﬂMlﬁ) M, (xy; yo5 21), My (1a; 025 ), M (xs; ¥3; 24).

Bincrans Bin TOURH M, (Xq; Yo 20} 20 nuomunu Ax + By 4+ Cz 4+ D =

= ( BH3HauaioTh 33 GOPMYIOIO
d= 1A%t By +C20 1 D}
Var+ B+ C? ’

178, Cxknacru piBHRHHA NVIOWIAHH, [0 NPOXONUTh Yepe3 TPH 3ajaHi
T0uKH My, My i Mg, akuio:

a) My (1, 2, 0), My (2; 15 1), My (3; 0; 1); 6) My (15 15 1), M, (0;
—1; 2), M; (2; 3 —1).

179, OGuHCIHTH O eM nipaMifn, SKy BiaTHHae naowmuHa 6y + 2y —
— 3z + 12 = 0 BiX KOOPAHBATHOIO KYTa.

180. BuzHauntH HanpsMHi KOCHHYCH Ta KOOPAHHATH HOPMAALHOIO
BEKTOPa MIOULKHH, 110 MPOXOAHTL Yepe3 TpH Touku: M, (—1; 2; D), M, (3;
—1; —2), Mg (0; —1; 2).

181 CRJIAacTH PiBHAHHA JOLHKH, 110 NPOXOAHTH YePe3 TOUKY M (—
2; 3) i piarHnae Bift ocefl Ox Ta Oy Bippiskn a = 2, b = —1.

182. Cknacti piBHAHRH IVIQHHHK, [0 MPOXOIHTE Hepe3 TOYKY M (2;
—1; 1) i sinrunae Big oceit KoopauuaT piBHi Mix coGolo BiAPI3KH.

183. CkzacTy piBHSHHS OAOWIHHM, IO NPOXOLATL Yepes Touky M, (1;
-—3; 5) i BiaTHnae Ha ocax Oy i Oz BABiui Ginbwi BiApisky, Hix HA oci Ox.

184, 3naiitn pidcrans Big Toukn M (1; 5; 4), a0 nAcMWIHAHK, IO BiATHHAE
1a oCAX KOOpARHAT BiApiskia = 1, 6 = Srac = 4.

185, 3uafiTn BiAcTaHB Bil MOYATKY KOOPAHHAT RO NMJOMMHM, IO fIpO-
xoauthb uepes Toukn A (1; —1; 0), B (2; 1; —1), C (1; —1; —2).
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186. OGuucsutd BACOTY h, mipamiau 3 sepmuaamu S (0; 6; 4), 4 (3;
5 3,B(—2;11; -5 raC(; —1; 1.

187. Hanucarn piBHAHHA MJOUIHMH, 100 ALAATL HABNIJA ABOrPAHHI KyTH
MiK NIOUIHHAMU:

a)x—2y+5%—11=0i 2«+y+52—-5=0;

3x+y—2—-1=0ix—3y+z—3=0,

188. Ha oci Oz sHaittu Touky, piBHOBip@aJeHy BiX MIOUIHH

x+4y—32—-2=0ibx+24+8=0.
189. OGuncanTH 06’eM KyGa, IBi Ipadi AIKOrO JieXKaTh Ha H/OLHHAX
2k —y+324+9=0i2x—y+3—4=0.

190. Ha eiacrani TpboX ofHHHIE BiA NACHUHA 3x — 6y — 22 4 14 =
= 0 npoBectH nJiolmny, napaneabny ifl.

191. CkiacTH pPiBHAHHSA reOMETPHUHOTO MICIIA TOUOK, PIBHOBIANAICHHX
Bix maomhs x + oy —22—3=0ix+ 5y —224+1=0.

192, CknacTH piBHAHHA TNVIOUIMHH, AKIO TOUKH A{l; —2,0i B (3;
2; 6) cuMeTpHURI oo Hel.

193. Tino ofMexene KOOPAMHATHHMH NJOHIHHAMH, JIOIHHOW, IO
NpoXOAUTh Yepes Touky A (2; 3; —4) i siaTHnae Ha ocax Ox i Oz BiapiskH
33BJOBKKH 2 | 4, a TaKOXK MJIOIIHHOCID, 10 NPOXOANThL 4Yepes Touky B (;
1; 0) napanentno maomuHi Oxz. CKAACTE DPIBHAHHS M ATH MVIOWMH, IO
o0MeRYIOTh AaHe Tino, 3Hafti 06'em i 300pasuth TiNo rpadiuso.

194. Tino obMexkene KOOpHHHATHAMH NJIOMHKHAMH, ILIOMHHOIO, L0 APO-
Xx0AuTh uepes Touky A (1; 0; 0) napanennno naomuni Oyz, a TaKox nao-
IHHOIO, IO NPOXOANTD yepe3 TouKy B (2; I; 1) i BinTHHae Ha ocax Ox i Oy
Biapisku 2 i 8. CKaacTH piBHAHHA BCiX IVIOMHHE, MO 06MEXYIOTh BAaHe Tijlo,
3HaliTH 06’eM i 306pa3nTH Tiao rpacdiuto.

195. Tino obMewene niowHHaMd Oxy i Oyz, MAOUIHHOIO, IO NPOXO-
JuTh yepes ToukH (2; 0; 0), (—2; 3; 3), (0; 1; 2), njaomu#AGIO, MO NPOXOBHTD

4 .
uepes TOUKY |-z ; 1; 0} ta pick 0z, a TaKOXK NIOUEAHOIC, MO MPOXOAUTH He-

pes Touky (0; 2; 0) napaseavHo nuouuni Oxz. CKAacTH piBRAHEA BCiX M0
IMKH, 1o oﬁmemymr: JaHe Tino, 3nafitd 06’eM i 3006paanuTH Tijo rpadiuto.

196. Ilpusma ofmexeHa nIomMHHOW Oxy, NMJOUIHHOI, IO MNPOXOAUTH
yepes Touky (0; 0; 3) napaseavuo ocam Ox Ta Oy, DJIOLHHOI, IO NPOXOAHTH
uepe3 Bich Oz i Touky (l; 1; 0), mIoMHUHOI, IO NPOXOAUTH YePe3 TOMKH
(0; G; 0}, (0; 0; 1), (2; 1; 0), a TaKOK MJIOLUHANOK, MO NPOXCEATH Uepe3s
ToukH (6; 0; 0} i (0; 3; 0) napanensho oci Oz, CKnacTi piBHAHASA BCiX rpa-
Hell nmpH3mHu, 3HaHTH 00’eM i 300pasuti ii rpagiuto.

197. Ilpusma ofMexkeHa MIOUIAHO0D (Ox2, NOCIIHECI, IO NPOXOAHTH
yepes Touky (0; 3; 0) napanenvuo naomuHi Oxz, AACUIHHOIO, MO MPOXOKHTE
uepe3 Bick Oy i touky (l; 0; 1), nuIoMUHOIO, 10 NPOXOAMTE Yepe3 TOUKH
0; 10,0, 2,0,(0,2), i TUIOWHHOIO, 110 MPOXOLHTH Yepes TOUKy (—1;
0; 2) nepneHaHKyAsApHO 10 oci Oz. CkaacTy piBHAHHA BCiX TpaBeR npH3MH,
snaftti 06'em i 3o6pasuTH i1 rpagiato.
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198. 3pizana mipamina obOmeeHa KOOPAWHATHHMH NVIOWIMHAMH, TJIO-
(IHHOIO, WO NPOXOHTD Yepes TouKy (—2; 3; 4) i BiaTHHae Ha ocax Oy i Oz
BiapiskH & i 4, Ta MACIIHHOK, IO NPOXOAHTL 4epes Toukdu (—I1; 2; 0),
(2; 2, —1), (0; 2; 1). Cxnact piBHAHHA BCiX rpaHeil mipaMign, 3HaRTH
of’em | aoGpasuta il rpagdivdo.

199. Tino ofMexeHe KOOPJMHBATHHMH MJIOHIHHAMHA, TUIONIMHOWO, IO
napanenbua oci Oy i BinTHHae Ha ocax Ox i Oz eigpiskn 2 i 3, a Takox
NIOWHHO0, IO NPOXOAUTL Yepe3 TOUKH (—2 5; 3), (0; 0; 3), (2; 5; —3).
CrunacTH piBHARHA Beix rpanelt tiaa, sHaiiTn 06'eM i 306pa3nTH Tino rpa-
higno.

200. Tino ofimMe:xkeHe KOOPAHHATHHME NJOIIHHAMH, NJOLIMHOW, (MO NPO-
xoauTs Yepes ToukH (0; 0; 1), (—2; 3; 1), (4; 0; —1), naomunoio, L0 [POX0-
Auth, uepes Touky {1; 0; 1) i iarurae Ha ocax Ox i Oz piBHi Mix coboio
Bl;lplslm 3aBIOBMKH B OoAMHHWI. CKJZCTH PiBHAMHS BCIX rpawelt Tija,
3HafiTH 06’eM i 300pasuTH Tifo rpadivHo.

4.3. Ky Mix¢ ABOMA NMIOHIMHAMH,
YMOBH HapasenbHOCTi Ta HepNeHTHKYXRPHOCTI
ABOX ILIOLOINH

Kyt mix nsoma mnousamu Ax + By + Ciz + D, = 0 ta Axx +
+ B.y + Cyz + Dy = 0 svaxoaats 3a ¢opMyaoio
4,4, + B8, + C,Cy .
V A&+8+ QY £+ 8+
¥YMoBa NepneHAUKYJIAPHOCTI NJOMMA:
A].AS + ‘B'IBS "[" CICS - 0.

¥MOBA WAPANEABHOCTI TUICIIUH:
Al. Bl - Cl.

COS @ =

Hsi naouiuan 36iralorbes, AKMO CEPABLKYIOTHCA PiBHOCTI
A,l B:I. mum Cl — D 1
A, E C, — D, *

201. 3'scysaTd B3acMHe POSMILICHHA 3aJaHHX MJOLKMH TA OGTUCANTH
KOCHHYC KyTa MiX HUMH, AKIIO:
Bx—2y+2—1=0,y+8—1=0
N2—ytz—1=0, &x—29+2+1=0
Jx—y+1=0y—24+1=0
YU ~y—z+1=0, —4x+2+22—2=0.
0 20]2) Ck/acti piBHAHHSA IJOMHKH, WO NPOXOAKTD uepes TOUKy M, (1;
, —1) i
1) napaseabha naomuui 2x—y + 3z = 0;
2 ngpnennnxy.uapﬂa OO0 TWICIHH X+ 2y +1=01i3x—2¢y+ 22—
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3) Touky M,(l; —1; 2) neprenfiukyJApHO A0 NJAOMHEH X — 2y +
+324+6=0 .

4) .’!iSHiIO neperHny ABOX maomuH 2x —y + 32 —6=0ix + 2y —
—z4+3=0 '

203. 3nafiTH KOCHHYC KYTa MiX NJIOMHHOI0, 10 NPOXOAHTb Yepes Toy-
ka O (0;-0; 0, M, (1; —1; 0), M, (1; 1; 1}, Ta RACIMHHOIO:

a) Oxy; 6) Oxz; 8) Oyz,

204. Ckaacti pIBHAHHA DJIQWMHK, 10 YTBOPIOE 3 TOMIHHOI X — § =
= 0 kyr 60° i npoXoAMTH:

ay qepes pick Ox; §) yepes Bick Oy.

205. CkJacTi PiBHAHHS NJOMUAH, AKA NPOXOIHTH Yepes JiHil0 nepe-
THRY maowHH 4x — y + 32— 6=01 x4+ 5y —2+10=0, i nep-
NeHIHKYNAPHA N0 IACIBHYN 2x — y + 52 — B = 0.

206, CkaactH piBHAHHA NAOUMHA, RKa TNPOXOAUTL Y€pe3 JiHilO nepe-
THHY ABOX niomue X + 2y —2=01i 2x — y + 2z — 3 = 0 neprnengu-
xgmgpn(; J0 TWIOINMHH, HI0 NpoXoauTh uepes Touku (1; 1; 1), (0; 0; 1),
2; 0; 0).

207. Tino ofMexeHe KOOPAHHATHEMHA NJOMHHAMH, NICUHHOW, WO
npoxoauTh yepes Touky (0; 0; —3) Ta ninilo neperuny naomus 2x - 3y —
— 6 = 0 i Oxy, naomuHolo, IO NPOXoAKTH yepes Touky (0; 0; —2) napa-
JaenbRo nAouKRI Oxy, a TAKOX MVICIIHHOIO, 11O NPOXOAHTD Yepes TOUKY
(1; 0; —2) neprenankyaspro 20 oci Ox. CKJacTi PiBHAHHA BCiX NJIOMKH,
o o6MEXYIOTh AaHe TiNo, 3HaiiTH fioro o6'eM i 306pasuTH Tino rpadivna.

208. TIpuaMa ofMeeHa IIOUIMHOK, U0 NPOXOIMTL yepes Touky {l;
2; 3) napatenbso niouuHi Oyz, MACIMHHOW0, WO TPOXORHTL wepe3 JiHil
nepeTuHy naomui x =3 i y =0 1a x = 3 i 2 = 0, momunamn Oxz i
Oxy, a TaROX NACUUEOIO, SIKa MPOXOAHTH Hepes A Toukn (0; —3; 4) Ta
(1; 3; 0) napaneabto oci Ox. CKAacTH piBHAHHA BCIX rpaneft npHaMy, SHa-
ATy 06’eM i 3o6pasuTH 1i rpadiuno.

209. IIpusMa ofmexena TUIcuHaMd Oyz i Oxy, NAOWKHOW, WO TPO-
XOAHTb Yepes Touky (—2; 0; 3) nepnesRHKYAAPHO jo oci 0z, HACMHHOW,
1o npoxofkThk yepes ToukH (1; 1; —1), (0; 2; 2), (2; 0; 1), i nnomunow, WO
npoxonuTs uepes TourH (2;0; 0) i (—2; 6; 0) nepneHAUKYAAPHO 10 NIOWHEK
Oxy. CKnacTH PiBHAHHA BCiX rpanedl npu3My, sHaiTy 1i o6’em i 300pasutn
npHaMy rpadiuno.

§ 5. IPAMA JITHIA B IIPOCTOPL

5.1. Pismi eugn pisnans npamMoi B mpocTopi

Tpama y npocropi mMoxe 6yTH sajaHa:
1) saranbHUMH DiBHAHHAMH
{Alx +BIy+ClZ+D1_—'0,
Agx + By + Coz + D, =0,
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se Aix+ By + Cz+ Dy =01 Ay + By + Cz + Dy, = 0 — pie-
HAHHA NJOMMH, 110 NEPETHRAIOTHCA MO NpAMIH;
2) napaMeTpUUHHMH PiBRAHAAMH

Xx=sdgtmt, y=yo-+ni, z=2z,-pt,

-
ne My {Xo; Yo, %) — 3alaHA TOUKA, WO HANCKHTB NPAMIR, s = (m; n; p) —.
HanpSMHAR BeKTOp NpAMOl;
3) KaHOH{YHHMH piBHSHHAMH
X—~—Xp __ U—4Hy _ 22—

m n - 2 ’
4) piBHAHHAMH NPAMOI, O MPOXOANTL Yepes ABi 3anaui Toukn M, (x,;
g 2) i My (x; s 2) €
% Y~ o z—2

Xy — &y 2 — i H—zn

210. Tlpsama 3agana 3araJibHEMH PiBHAHHAMH, CKAACTA KaHOHIuMi Ta
napamMeTpu4Hi piBHAHHA 1lici MpaMol, sKMO:
{2x—~y+22—4= 0, 6 x+2y—32—5=0,
1+2y—z—1=0; x—yt242=0,
211, CkAacTH piBHAHRA mpsAMOI, IO NPOXOZHTL Yepes HBi 3amaHi
ToukH M, i M, #Axkwo:
a) My (1 —2; 1), My (3; 1; —1); 6) M, (3; —1; 0), M, (1; 0; —3).
212. 3HaflTH Ay npAMAx:
{x~¢-5=0» 6 2=% _4=2 _ 23
y+2z2—4=0 2 T
B nuiowHHax Oxy i Oxz Ta mo6yaysatH npami.
213, [lpaBecTu [0 KaHOHIYHOTO BHJY DiBHAHHA NPAMHX
== 3, =y = =
DR R LA Y S
z=2: z=x-+1; z=1y
Ta noGyAyBaTH NpsAMI.
214. Hanucarn pisHAHHA Tpaekropii pyxy marepia/ibHol Toukr M (x;
¢; 2}, o BuimIa 3 Toukn A (4; —3; 1) i pyxaerbes i3 weuAKicTIO ;(2; 3;

).

215, 3anawo piBHAHHA PYXY ToukU M (x; y; 2):
x=3—4, y=5+3f 2=—2+12¢.
Busaauntu 11 UBHAKICTD.
218. Hexaitx =5 — 2, y = —3 + 2/, 2 = 5 — t — pipuanns pyxy
POYKH M (x; y; 2). BusnaudTH WAAX S, npolifienuit T0uKol0 M 3a UPOMIKOK
uacy Bif 4 = 0 1o ¢, = 7. gt

wiog
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217. Craactn piBnARHA pebep TeTpaeApa 3 BeplUHHAMH Y TOYKAaxX
A{l; —1;0), B2; 0 —2), C(0; 4; —3) Ta D (—1; 2; —2).
218. Hanucat# piBHAHHSA MVIOIMHA, MO NPOEKTYIOTh NPAMY
bx+ 8By—3z+9=0,
‘2x—4y+z-—l =0

Ha TPH KOOPAHHATHI TMOUIHHM.
219, SAxkumu piBHAHEAMH MOXKHA 300pa3HTH npoekuil mpamoi

=3x+ 2p—245=10,
x—y—24+1=0
Ha KOOPAWHATHi DJNOWMMHH?

220, IlepepipuTH, uH AeKaTb TPH ToukH M;, M,, M, na onnifi npamii,
ARUIO:

a) My (1; —I; 2), My (—2; 0; 1) i M, (0; —3; —4);

6) M, (3;0; 1), M, (0; 2, 4) i My(1;4/3; 3).

221. CkJacTH DiBHARHA NPAMOIL, AKa NPOXOAHTL uepes Touky M (i;
%{5;“ J) i y'%gpfoe 3 OCAMH KOOPAMHAT KYTH, HIO BiANOBLIHO AOPIBHICIOTH

, 45° i 120°,

5.2, Kyr Mixk gBOMA OPAMUMIA.
VuMorn napanensuocti i nepnesAugynaprocti
npAMRX

Kyr mix neoma mpaMHMu
X—%y _ Y4 . z—a ;X% _ Y= I—n

Fiy ny 41 Ma ny P2
obfuHemolTh 3a HopMyolo

My 4 Ryfts + PPy

P = .
Ve w+ ) mt+ s
¥YMoBa napanesbHOCTi NPAMHX
L WL, W T
my fig [

¥YMoBa nepneHfHKYJAAPHOCTI MPAMAX
mymy -+ tyny + iy = 0.

222, Bu3HauuTH KYT, YTBOPEHHH MPAMHMH

5 -1
*+1l=yg—1=—(2+2) 1a x'g =—g-=22 .

223. QBUNC/INTH KYTH, YTBOPEHI NPOTHNEXXHHMU pebpaMH TeTpaeipa
3 pepmusami A (3; —1; 0), B(0; —7;3), C(—2; 1; —1)1a D (3; 2; 6).
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224, OQCuHCAHTH KYT MiX OpAMHMH
x P 2 i[3x+y—5z=0,
2+ 3y—82+1=0.
225. JlopecTr mapasienbHicTh UPAMAX:
a) {2x+2y—z——10=0. a XH7 _ y—5 _ 29

-

x—y—z—22=0 N
6 =x+g+z—-l=0. a 2x+3y+6: —-6=0,
y+4=0 3x+4y+72=0.
226. Hoeectu, mo npama —;— == ;g- = -f— nepneHIuKyaAapHa 10 npsa-

Xx—z—1=0,
g+z—1=0.
227, 3RaliTR KOCHHYC KyTa MiX NpPAMHMH
2) {2x—y—7=0, ra {Sx—2y+8=0,
26—2+5=0 x—2z=20;
6 {3x—4y-—2z= 0, a {4x+y-—-62—-2=0.
2x+y—22=0 y—3+2=0.
228. nHca judi pi 7
o Ml;li(l2; O;Ti;)aﬁggﬁgn bpﬂlg:ﬂﬂﬂl-lﬂ npamol, MO RPOXOAHTH 4Yepes
a) BeKropy § = (2 —3; 5); 6) npamiti Sl ~4E2_ 241,
B) oci Ox; 1) oci Oz
) 3x—y+22—-7=0
I} npsaMii ‘x—l;3y—2z—-3=0;
ey npamiil x =2+ y=2f z=1 ——]2-t.
229. ¥ naowmdi Oxz 3HaHTH NpAMy, MO TMPOXOAHTH 9epes MOYaTOK
KOOPAMHAT HePNeHIHKYAAPHO 1O NpAMOl x;z =4 i; = z-l-s .
230, Cxnacth piBHAHHA nepnemm;ympa. onynieHoro 3 Toukn A (2;

3; 1) #a apamy x-gl =—;il-= z;

Moi” :

231. CkaacTm piBHHHA 3arajbHOro NepUeHAWKYJAAPa KO ABOX Opfi-
. o x~—7 _ y—3 z—9 ra ¥—3 _ yg—1 _ z—1
MMX: T = =] ==

232. 3azano pepumind TpEKYTEHK2 A4 (3; —1; 1), B(l; 2; —7),
¢ (—9; 14, —3), Cxnactd KaHOH{uHi piBHAHHA GiceKTpuCH fioro BHYTpiw-
ULOTO KyTa MpH BepuiuHi B.

233. Cknacr piBHANHA MepNeHAHKYAAPA, ONYIIEHOro 3 TouRH A (3;
¥, 1\ ua Bich Ox.
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5.3. Kyr mMim npamoio i naoimuHoI0.
¥MoBu napanespHOCTi } MepOeHAUKYASPHOCTI
npaMoi 1 IWIoMmBHN

N X — _ Z—Z .
Kyr Mix npamoio mx" =4"% £ { nuommuolo Ax +

n P
-+ By + Cz + D = 0 3HaxomaTh 3a HOpPMYyNoio
s | Am + Bn +Cp|

Y YT R I AV AT BT O

¥MoBa napaienbHOCTi NPSMOL ‘i MACIIHHH
Am+ Bn+Cp=0.
YmoBa neprieHAHKYJIAPHOCTI NpaAMOL i TMIOUIUHH

Touky nepeTHHy mpamMol i NJACUWMHA 3HAXOATh i3 CUCTeMH DIiBHAHDb
x=xoFmt, y=yo+nt, =2+ pt, Ax+ By Cc+D=0.

234. CxnacTi piBHSHHS NJAOHIKHH, IO NPOXOAKTH uepes Touky A (1;
—2; 3) i npamy le—3y+z—3=0,
x+3y+2+1=0

235. 3apaHo npﬁuyi-;—% == %l i Touky M (0; 1; 2). TpeGa:

a) CKAACTH PIiBHAHHA MUOMHHY, WO APOXOLUTH Yepes 3allaHy mpaMy i
TOYKY M;

6) CKAAacTR PiBHAHHA NJOMMKHH, 0 NPOXOAHTL uepes TouKy M nepnen-
IUKYASPHO J0 ApAMOT; :

B) OBYHCJAHTH BiACTAHb Bil TOUKH OO NpPSMOT;

T) 3HAfiTH MpoeKuil0 TOUKA M Ha sajamy NpsaMy.

236. - 3a1ako mAOWHHY X — y — z + | = 0 i npsamy

x—1 ¥ z+1

0 2 1

/

Tpeba: . o

a) OGMMCINTH CHHYC KyTa MiX IVIOWHHOW 1 TIPAMOI;

6} KOOPAMHATH TOUKH NEPETHRY MPAMOT i NUJOLEHHH;

B) CK/MacTH PiBHAHHA IVIOWIHHH, G NPOXOIHTH Yepes 3ajaHy MpAMY
NePNeHANKYAAPHO 10 NJOWMHH.

237, [lpu sikoMmy 3HaueHHi Koedinienta A nuiomuna Ax + 2% — 2 +

. X g—1 z42 2

+ 5 =0 napaneasHa mpamifi § =7~ =-75—

238. Ipn axux sHaueHBAX koedinientis A i B n.uom+mia Ax —}—SBy +

s X ¥ =22

+9 — 1 = 0 nepneHAuRYJApHA A0 OPSMOI 5 = S =—7—?

74

239. llepexkonatuca, WMo 3afaHi npami JexaTb B OAHIH NJIOHIHHI,
i CKJAcTH PiBHAHHA W€l MJIOHUHH:

a) r—l _ y4+2  z—5 i x—7 _ y—~2 _ z—1
2~ T3 T T 4 3. 2 T =2

6) x—2 _ y+4+1  z—3 i s—1  y—2  z+43
3 T 2 T =2 3 2 T =2

240. Yepes touky M,(1; 1; 1) npoBectu npAMy napaniesbHO NAOKIMHHAM
x+y+z4+1=0ix—y—z+2=0.
241. 3naitth npoexuilo TodKH P, (—1; 3; 2) Ha miomHny ¥ — 24 +
+ 52427 =0,
242. 3naiTh Touky B, cumerpuuny touni A (1; 3; —4) woao naomHKEKH
3 +y—22=0

213, 3naitH npoekuilo Todku P (1; 2; 3/2) ua npamy x____ll = ﬁ%‘-—% =
z+4+1
T
244. 3yaifitn npoekitito Tourd A (191; —!; 0) Ha naomMAY, WO Mic-
THTb NpsamMi x-;l = yj:f = z:5 ix=3t47 y=42 z=
=1 —24
245. 3uaiTH ODOSKILIO TOUKH NepeTHRY mpAMOl —— L # =2z
x— 2y 4+ 32 =0,

3 nyownHe Oxz HA NpAMy 4+ 2—5=0

¥

246, Hano rouku A (3; 2, —1), B (0; —1; 0), C (0; I; 1). Hepes npamy
AB nposeleHo NAOWKEHY TapadesbHe oci Oy. 3Hafitu npoexuio Toaky €
Ha WO NJOWHHY.

247, Cknacty piBHAHHA TA SHANTH AOBXKHHY NEPNeHAWKYAApa, ony-
x—y+z—1=0,
2 +y—z+4=0
248. 3Hafitn Touky, cumerpuuHy Touli A (1; 0; —1) HloAC MIOHIKHH,

tuedoro 3 Touku (1; 0; 4) Ha npamy l

. Cx p x—y—2=0,
MO MIiCTUTE MpaMi 5 = T =z + 2 Ta y—32—7 =0,
249. 3uaith sBincramb BiA Toukn A (1; —I1; 0) Mo npamoi, mo npo-

XOHWTb uepes touku B (0; 1; 2)i C (—1; 0; 3},
2+ 2y —2=0,

B i '
250. [lepexonarucs, mo npsimi lx —y—2—1=0 t

vt _y+30 _ z—2

X =T =3 napafenvHi MK cofow, Ta 3HaHTM BifCTaHb
Mt HHMH,

251, Cknactd piBHARHA npAMoi, MapanefbHol MIOWHHAM X — y +

b 2—1 =01 2¢+ y = 0, wo neperuHana G mpami x = y = 2i x =

2 y=1t—1, z2=—f
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952, 3naftd Touky, chMeTphuRy touni P (1; —2; —6) moso npaMoi
xr—1y + 241= Ov
{x —z+2=0

253. 3nafith BiAcTanb BiA ToukA P (—I1; 3; 3) Ko npaMol —5— =
_zh?

2514. 3ualTH BiacTaHb MiX TNPSMUMH
‘2x-|— 2y—z—10=0, i x+7 _ y—=5 __ z2—8%

x—y—2—22=0 3 =i 4

955. CKJAcTH piBHAHHA NPAMOI, 110 TPOXOAHTD Yepes TOUKH HePETHHY
naomaRE 2x 4y — 3z + 1 = 0 3 npaMuMH

x—3 _ g—5% z-+1 i x—"5 — y—3 _ z--4 .
1 -5 2 2 4 —6
. BecTH INOIMHY uYepe3 HepeHAHKY/IAPH, onylieH! 3 TOYKH

M02(§3;2?g)uanﬂonf::mzc +py— 35 +13=0ix—2y+2 — 11=
=0

257. Uepes Touxy A (0; —1; 2) npoBeleHO MIGIHHAY NePIeHHKYIAPHO
fx—y =0

nonpamor{2x+3y__z+l=0_ . o
THHAE KOOPIHKATRY mioulnny Oxy? CKaacTH piBHAHHA AiHIT 1X mepe-
THHY. o
g58. Nano sepwnun nipamiza A (0; 0; ), B({; 0, 1), C(l; 2:3),
D (1; 0; 1). 3HaiiTn Apoekuiio il pe6pa AD Ha unomHHY ABC. .

259. Jlano pepuuHs nipamian A (0§ 1; 2), B (-—[,_f_); 0), C(; —1; =1,
D (0; 2; 2). 3ualiTH KYT MiX peGpoM mipamiaH AD iii sucotoio DE. '

260. CkaacTu piBHARAA NPAMOI, WO HPOXOIHTL Hepes TOUKY ©; 1;
—2), nepernnae Bice Oz i Napa/ieaba MJIOUWHHI X — 24 z—1=0.
SIKHHi KyT YTBOpIOE 1A IpsAMa 3 Biccwo Ox? + L —o

x—yt+z—1=0,
261. 3HalTH KyT MiX NPAMOIO 9Gt+y+zt+3=0 Ta NAQLHHOO

1o npoxonaTh yepes Toukh (15 2; 3) i (0; 1; —2) nepneHAMKYRSPHO A0

naouaay Oyz. ‘

262. llago sepuinu TpRKyTRAKZ A (15 —1; 2), B(@®; 1; 4, C(—2,

1; 0). Bucota BH nepernnae ocoBy AC B Touli H. 3HaHTH JOBXAHY AH:

263, Ilano sepmunys TpEKyTHMKa A (—1; 2;3), B(0; 0; —1), C (&%

0; —1). CkaacTi piBHAHHA DVOUKMHH, 110 APOXOAUTH Yepes MEALAHY AD

UbLOro TPHKYTHAKZ MepHeHHKYJISAPHO A0 NMIOMHHH ABC. o

264. [lano epuiMHR TPHKYTHHKa A (—1; 0; 0), B (2; 3 —1), C{

1; —8). Cknactn pipHAHHA DVIOUHEH, ULO naono,nmb qepe3 BepuinHy,
TpuKyTHUKA € nNepreHIHKYAAPHO JO BHCOTH . o

P 2l¥;. Hauo sepmunu mipamizn 4 (1; 2; —1), B(0;0; 1), C(—1;0: 1),

Ilig AxuM KyroM I ILIOMHHA RAepe-

76

D (—2; —1; 0). Cknacry pisHSHHA NAOUIHKH, 1O MiCTHTE pebpo AB i Bu-
cory AK ocuosu ACD uiel mipaminn.
266. Cxnactd piBHAHHA NPAMOL, UI0 MICTHTLCA B NAOIHHI x — gy +

+ 224+ 2 =0 i neperunae nmpsami 3;—l=y—_+T'—=z i
% 4+ y—3=0,

x+yg+2:—4=90.

3uaitite i nobyxyBaTH BiIPi3oK NpAMOL, AKHE JNEXHUTL MIXK TOYRaMH
RepeTHHY NPAMHAX.

267. Ilipamina ofmexeta niotHow Oyz, NACHIKHAGIO, UIO MPOXOLHTD
vepes Touky (0; 0; 1) napaneabno naomuei Oxy, NIOLIHHOIO, WO NPOXOAHTD
gepes Touky (1; 2; 0) i mictuTh Bick Oz, a TaKoXK NAOWHHOIO, 10O NPOXOAHTL
sepes Touky (0; 3; 0) i nmpamy —;— = :y3-= 234 . CknractH piBHAHHA
BCiX rpaneii MipaMizn, oGYHCANTH 06'eM i 306pazuTH i1 rpadiuno.

268. I[lipamina oGmexena naownkamu Oxy i Oyz, IMOMKHOIL, MO NPO-

. -2
xonuth uepes Touky (0; 0; 3) i mpamy == =% =2, a rakox mio-

MHHOIO, WO NPOXOAMTH yepes ToukH (0; 0; 3} i (0; 1; 0) mapaneasHo oci Ox.
CkJacTH PiBHAHHA BCix rpaneii nmipaminH, o6uHCAHTH 06'eM i 3006pasuTH
il rpagiuno.

269. Ilipamina ofmexxena miommHamu Oxy i Oxz, NICHHHOWL, IMO
NPOXOAATL depe3 NPAMI x__2' = y;2 =z-—~lix=t y=22z=1{
Ix—2z—3=0,

-0 napanensno

i nromMHOIO, LIO TPOXOAUTD YEPES NPAMY
oci Oy. Ckaacti piBHAHHS BCiX rpanefl nipamiay, sHafiTH o6’em i 306pa-
3HTH i rpadiyno.

270. [lipamina oOMexeRa MIOUHHOIW0, 10 NPOXOAHTL Yepe3 oci Ox i

0z, naomyHOO, WO NPOXOAHTL Yepes MpAMi ’t:sl =y —1= z _31 i
y—3

x = = z, nnowHAO Oyz | RIOWRHOIO, IO IPOXOANTL YEPE3 TOUKH

(0; 0; 2) i (0; 3; 0) napanennHo oci Ox. CkiacTH piBHSIHHA BLix rpaned mi-
pamizu, sHafiTh o6’eM i 3o6pasuty 1l rpadiuno.

271. Tpusma ofmexena naomuHaMH Oxy i Oxz, NJIOUWMHOIO, IXO NpoO-
XOIHTh vepes Touky (1; 3; 2) nepnerguKyaapHo 1o oci Oy, NAoIKHOW, MO
NPoXOAHTb uepe3 Bick Oy i Touky (1; O0; 1), i nviomurolo, MO Npo-
XOOMTL 4epe3 NpsAMY x;I = 9:55 = z;' napanenvHo oci QOy.
Ckaacrd piBHSAHA BCIX rpaHelil npwsMu, 3HaiTH of’eM i 300pasuth ii
rpaspiyno,

272. Tino, obMexeHe KOOPAMHATHUMM IJIOMMHHAMH, MIOIEHOW0, IO
npoxonATh, Yepes Touku (0; 0; 2), (—1; 2; 3), (I; 1; 1), i naommunow,

WO NpoXOWTH Wepes mpamy ¥ =4 = 2:22 TIepTeAAHKYAAPHO RO
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miowary Oyz. CKAacTA piBHAHHS BCiX rpaueii, sHaiith 06’em i 306pasuTH.
tino rpadiuHo.

273. Ilipamina ofMexeHa XOOpIHHATHHMH NAOULHHAMH, TOIHHOIO, LI
NPOXOAHTL dYepes npaMi x__3' =y—1l=zix=t—-1Ly= {4+ 3,
2=1¢+ 2, i NJOKHOW, IO NEPHEHANKYIAPHA 10 IIOUIUHK Oxz i Bin-
THHae Ha ocx Ox i Oz piapisku 2 i 3. Ckaactd piBHARAA BeiX rpaneii mipa-
Minu, sHaliTi o6 eM i 300pasuth ii rpadiuHo.

274. Tino ofmemeHe KOOPAHHATHUMH TMJOUIHHAMH, MIOLHHOW, UL

—1 3 .
NPOXONHTH 4epes MpaMy -%-r- y_l =23 touky (©0; O; 3), Ta

RAOLIHHOIO, 10 MPOXOLHTH Yeped TOUKH (0; 3; 0) i (0; 0; —3) mapanesabHo
oci Ox. CK/IacTH piBBSHHA BCiX rpaHed, 3HaliTH ofi’eM i 306pasHTd TiNC

rpagiuHo.
275. 3pisaHa nipamiaa ofmemeHa KOOPAWHATHHME MACMIHHAMH, RJAO-
L x—2 g _z . ¥ _
UHHOWO, IO NPOXOLUTH ¥epes NpAMl —— =73 =3 ix="b=2z—

— 2, i OJIONLHHOIO, 10 TPOXOLHTH Yepes TOUKY (2; 6; 1) mepneHANKYAAPHO
10 oci Oz. CknacTh piBHAHAA Beix rpasefl ipaMian, sHalTH o6'eM i acbpa-
3uTH il rpadiuno.

276. [lpusma ofmemera MACLHHAMH Oxz i Oxy, WJICIHHOW, WO Npo-
xoauThL uepes, Touky (I; 3: —1) mapanefibHO NJIOUIHHI Oxz, WIOMHHOWL,

mo MPOXORATH Yepes IPAMY F=y= 2:33 { TOuKy (l; l;-g-), i nowu-

HOIO, 110 NPOXOIOHTH Yepe3 TOUKH (4; 0; 0} i (0; 1; 3) napanesabHO oci Oy.
CxJaacTi piBHAHAA BCiX rpaHelt MPU3MH, 3HaiTH o6'eM i sobpasuTh i rpa-

thiyno.
977. Tlipamina ofMexeHa nrOWIHHAMH Oyz i Oxy, NJIOMHHOIO, IO BPO*
XOAUTH 9epe3 MPaMy —% =y—2= z :' i Touxy (0; 3; 0), i mioUHHOMW,

110 MPOXOAKTE Uepes TOUKY (4; —1; 0) i BiaTHHa€ Ha ocAX Ox i Oz Bigpisku
21 8. CxaacTn piBHAHHA BCIX rpaHedt nipamiam, 3HanTH o6 eM i sobpasuth
il rpadiuHo.

278, Tino obMe:KeHe KOOPAMHATHAMH TUIOMIHHAMH, NAOUIHHOM, IO

NPOXOANTb Jepes TPAMI i_:.gi = % =2 ix=0,y=2t2z=2-—

L
— £, i INOMHHOIO, U0 MPOXONUTL Yepe3 TOUKY {1; 0; 1) i sigTHHAE HA oCAX
Ox i Oz pisai Mixk co0010 BiAPI3KH 3aBLOBMKH 2. CkaacTH piBHAHHS I'pa-
Heil, 3uaiiTH 06’eM 1 300pasuTH Tijo rpagidHo.
279, Tino ofMexeHe KOOPAHHATHHMH TIAOLIHHAMH, TTOWKHOIO, WO Npo-

XOLHTbL Yepes MpAMy {y 12 3=0 RepeHAMKY/IAPHO 10 mAcuiHU Oy2,

. IioWMHOCIo, IO TPOXONHT uepes TpAMi — =4 = 2:33 ix=

=3t—1, y=1t+ 1, z=23~ 3t Cknacry piBHAHKA rpatieii, 3HalTH
o6’cM i 306pasHTH 3allaHe Tido rpadiuHo.
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§ 6. JIHIl OPY¥TOTO MIOPAAKY
6.1. Koao

Pipnsnna (x — %) + (g — yo)* = R* Busnauae xono (puc. 3.14)
3 neHTpoM y Touni C (x4, ¥) 1 pamiycom R. 30Kpema, K0 UCHTPOM Kona
€ NOY4TOK KOOPAHHAT (X, = 0, gy, = 0), T0 PiBHSHHA KoJa Mac BHIAAK

X+ yt =R

280. CkaacTH piBHSHHA KOJIa B KOXHOMY 3 TaKHX BHAAAKiB:

1) ueHnrpoM Kona € Touka C (2; —3}, apaniyce R = 7;

2) uentpoM kosa € Touka C (6; —8} i KoA0 NPOXOAUTH HEpe3 NOYATOK
KOOPAHHAT;

3) roukn A (3; 2) i B (—1; 6) e KinnamMu oaxoro 3 niamerpie koJad;

4) yenTpom koaa € touka C (1; —1), a npaMa 5x — 129 +9 =0
€ nosgnqnow A0 KONa; 4

KOA0 NpoXoAnThb Yepes ToukH A (3; 1) i B (—1;

xa ool 3)1;_ i i o 3; 1)i B{(—1; 3), a ueATp JAeKHTD

6) K010 NPOXOAWTH uepes TpH Toukw: M, (—1; Y4
5}, My (—2; —2) i M; (5; 5)

7) KONO NMPOXOAMTH uepe3 TOUKY M(1; 2)ino
THKAETHCA JI0 KOOPAMHATHHX ocedl. Clxgiyp)

281, CxaacTH piBHAHHA KOAA, U0 NOTHKAETbCH o "\ e
A0 ABOX NapalenvHux npamux 2x +y—5 =01 }
2+ y+ 16 = 0, mpuuomy o oaHiel 3 HHX —
y Touni A (2; 1). j
' 28?: CxnacTdH piBHAHHA KOJa, HIO JOTHKAEThCA |
20 oci ‘Ox y NoYaTKy KOODJAMHAT i mepeTHHae pice 0 T T
Oy y Touni M (0; —8). Puc. 3

283. CxAacTH piBHAHHSA KOJIa, MO JOTHKAETHCA he. .14
10 oci Oy y mouaTKy KOoOPAMHAT i mepeThHae Bick Ox y Touni M (4; 0).

284. BCTaHOBHTH, IO KOXKHe 3 PiBHAHD BH3HAYAE KoMNQ, 3HalTH #Horo
newrp € Ta pagiyc R:

a2+ —4xf6y—3=0;

6 2+ —8 =08+ +4y=0

1 2¢+ 20 —12x4+y+3=0;

DT Tye—2x—T7y—1=0

285. Hanucat pipuauua giamerpa kona x*> + 2 + 4x — by — 17 =

0, nepneHAMKyaspHOro Ao mpsaMoi 5x + 2y — 13 = 0.

286. 3HaliTH TaATeHC KyTa MiX pagiycamu Kona x* + 4t + 4x — 6y =

0, npoBefieHHMH Yepe3 TOYKH NepeTHRY foro 3 Biccio Oy.

287. 3HafiTH KYT Mix paaiycamMu koma x* + y* —4x + 6y —5 =10
MpOBeIeHHMH Yepe3 TOUKH mepeThHY fioro 3 Biccio Ox. '

288. BcraHoBurtu, AKi JHH{l BH3HAYAOThCA PiBHAHHAMA:

Ny=VIi—P; 2 y=—VB_m; 3 x=—Vi—p;
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4 x=VIi6—g; 5y=15+V64—2*; 6) y= 15— V84— «*;
) x=—2—VI—¢,; 8 x=—24+V9—9; 9Hy=-—-3—
Vo dx—; 10) x=—54V 40—by—y*
989, BusHauMTH, NpH AKHX 3HAUEHHAX KYTOBOTO KOeDilicHTa k npsma
= Rx:
y 1) nepetunae xoao x* -+ y* — 10x + 16 =0
92) KOTHKAETHCH 10 HBOTO Koaa; 3) He Mae CHLABHHX 3 HHM TOHOK.
290, CkaacTi piBHARHA NPAMOL, L0 MPOXOAHTE Yepes TOUKH NEpeTHHY
ABOX Kifl:

2+ yt+3x—y=0nra 3x’+3y’+2x+9=0-

201. QOuHCJIHTH BiACTaHb Bif UEHTPA KoJa * 4+ y$*—2x =0 no
npAMOi, 110 IPOXOTHTE Yepes TOYKH NEePeTHRY ABuX KL

2y +5x—8y+1=0ma 24P —3x+T7y—25=0.
292. BR3NauHTH AOBXHHY CHiJALHOL XOpAH ABOX Kia:
x*+y*—10x — 10y =0 Ta 24+ 6x+2y—40=0.

293, HanrcaT DiBHAHHA AOTHYHHX XO Koda x* + ¥t — 8 — 4y +
4+ 16 = 0, mpoBefeRHX 3 MOYAaTKY KOOPAUHAT.
294, CkaacTH piBASHHA JOTHYHAX 10 KOJA, HIO NPOXOAATH Hepes Tod-
Ky M, (%o, o), AKILO:
y a) oﬂ(/l:(l; —2), a pisannas KoMa X + y? = 5;
6} M, (0; 5), a piBHAHHA Konax’+y2—|_-6x—8y+l7= 0. .
295. 3 TourH P (—9; 3) npoBeieHi IOTHUHI A0 K0J4 x4+t —6x +
+ 4y — 78 = 0. ObuncAuTH BiACTaBb BiA UeHTpa Kojla A0 XOpPAH, WO
yae TOUKH JOTHKY. -
cnoggs. 3 Touku P {4, —~4) NpobeAeHO AOTHYHI [0 KoJa x4yt —6x +
+ 2y + 5 = 0. OGauciHTH 10BXHHY XOPAH, 10 CRIOTYHd€ TOYKH ZOTHKY.
097. OGUHC/UTH NOBMKMHY AOTHYHOI, NMPoBEASHOL 3 TOUKH P{l; --2)
koma s+ +x—3y—3=90. :
* 298. anagm piBHAHHA no*m;uux . x;ma g’ + 1+ 10x —2y +
6 = 0, napaieacHux npamii 2x +y — 7 = UL
* 299, CrmaI::m piBHAHHS AOTHYHHX RO KOJA 24+ —2c+4y=0,
NepeRAUKYIAPHHX 0 HpAMOL X — 2y + 9 =0.

6.2. Exinc

xt _
Katowiute pisannus edinca (puc. 3.15) mae BUMIAL —7 + 5= L

2 =gt —¢? a>b.
ae b a s - !
BincTani Mik BepiiMHaMH HA3HBAIOTBCH OCRMU EALNCQ. geatka (o
xanbra) sico AyA, = 2a i maaq 6ico B,B, = 2b, sidcmans mixe Poxycamt
FF1=2c a, b— nigoci eainca,
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Excuenmpucumem ¢ eninca BH3HavaeTbeA PiBHicTIO &8 = -&"’-‘—, OYeBHAHO,
O<<ea<C|. FM = r, i FuM = r, — roxaasni padiycu mourxu M. [pami
X= -% — Gupexmpucu eainca.

Pigunanna Oomumnot do eninca —;; + ~§—: =1 gy moug My{xs ¥o)
Ma€ BHIIAK %4——"1’;’%: . Eninc 3 uentpom y rouni C(xg; ¢o)

3a7a€ThCA PiBHAHHAM

(x — o) (¥ — yo)®
S o o

300. Cknacru piBHAHHA edinca, ¢oKycH fAKOro fiekath Ha oci abcunc,
CHMETPHYHO [IOAO TNOYaTKY KOOPAHHAT,

1) #ioro miBoci BiANOBIAHO AOPiBHIOTH € 8, e
4i2 My
2) sigcrane mik porycamu 2o = 6, vl
G6iapma Bick 2a = 10, :

1
3) Ginbwa sick 2a = 20, a excuentpu- A/ ';:/ e 7
= 0.8 1 -b: ng |
cHrer £ = 0,8;

4) Menma Bich 2b = 6, a eKCUEHTPHCH- \

TeT & = —';z; 8,

5) cyma oceil gopieuioe 16, a BincTaub
Mik pokycamu 2¢c = §;

6) simctanb Mix ¢oxycamu 2¢ = 6, a ercuenrpucurer & = 0,6.

301. 3aaano piBHAHHA edinca 25x® -+ 169y* = 4225. Buanaqutn:

1) noexuny ocel; 2) Koopaurath oxycis; 3) ekcuenrpucnret; 4) Ko-
OPIHHATH TOYOK efiifica, BiACTaHbL AKHX A0 AiBOro poKyca F, lopisHioe 14,

302. 3anano piBaaHHA exinca 9x* 4 by* = 45. Busnaunta:

1) fioro oci; 2) KoopIHHATH (BOKYCiB; 3) eKCUEHTPHCHTET.

303. OBuncAHTH MJIOIMY YOTHPHKYTHHKA, IBi BepIIHAH AKOTC JeXaTb Y
dokycax eminca x® 4 Sy* = 20, a zBi iHwi 3GiraioThca 3 KiHUAMH §oro
manoi oci.

304. O6yHCIHTH NVIOILY YOTHPHKYTHHKA, ABi BepIUHHH AKOIC JACKATb
v dokycax eainca 9x® + 5y* = 1, a aBi inwi 3GiraoTecA 3 XiHLAMA HoOTO
MaJIol oci.

305. Mepupian semnol kyai mae ¢opMy eninca, piaHOWeEHHA ocell AKOTO
nopiBHIoe 299/300. BH3HAYNTH €KCUEHTPUCHTET 3eMHOTO MepHIiaRa.

306, 3emas pyxaeThcd Ho elincy, B OAHOMY 3 GOKYCIB AKOTO MiCTHTbCA
Conwe. Hafimenmma 3 sixganed Bia 3emai o Conns  nopismtce
2147 500 000, a mafbinpma — 152 500 000 km. 3vafitu Ginpwy niesich
i CKCIeHTpHCHTeT opbiti 3emai.

2
Puc. 3.15
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2 -1
307. 3uafiTH MHOXHHY CEDEIHH XOpI. eflnca -z + —%—- = 1, napa-

NeAbHUX MpaMiix + 2y — 1 = 0.

308. Yepes toury M {0; 3) nposectn npsMy, Mo neperrnana 6 eainc
x* + 4y = 20 y zBox Toukax A i B, Takux, mo MA = 2MB.

309. Ha enimci 9x* - 254 = 225 3HaliT¥ TOUKH, BilCTAHbL SKHX Bif
npasoro Gokyca B oTHPH pasH Gi/ieina 3a Biacranb BiA JiBorO.

310. Bu3HauHTH TpPaeKTOPil0 ToYKH M, B0, PYXaw4HCh, 3aJIHAETHCA
paBivi 6mKaolo 1o Toaky F (—1; 0), Hix no npAmMoi x + 4 = 0.

311. BusHayuTH TpaeKTOpilo Toukr M, W0, pyXawylcsk, 3aAHILAETHCA
BTpuYi Gamxucio 20 Toukn A (1; 0), Hix Ao mpamoi x — 9 = 0.

312. BcraHoBHTH, LG KOXHE 3 piBHAHL BU3SHAuae exinc, 38aHTH Horo
nentp C, nigoci Ta eKCUeHTPHCHTET:

a) 5x% + 9y? — 30x -+ 18y -9 = Oy

6) 16x% 4 2542 + 32x — 100y — 284 = 0;

B) 4x* + 3¢ — 8x + 12y — 32 = 0.

313. BeraHoBHTH, AKi JiHil BHSHAYAIOTLCA DiBHARHAME:

) yg=—T74+ VoL 6a—n; 2 y=1—5V—bx—%
3) x=—2V--5—6y—y?; 4 x=—-5+—§—|/8+2y——-y’.

3o6pasutH ui Ainii.
314. BusrauuTH, IPH AKHX 3HaYCHHAX MapaMeTpa mnpaMay = —x +
+ m:

: X2 y: .
1) neperuHae eninc < + 5= =13
2) IOTHKAETHCA A0 HBOIrO; 3) He Mae 3 NHM CIABHUX -roq;)x.

o . 3 2

315, CknacTy PisHAHNA JOTHUHEX Io exinca - + 2 =1, mapa-

neApEMX npaAMil dx + 2y + 7 = 0.
316. Ckaacru piBHAHHS AOTHUHEX go eninca x* + 45° = 20, nepnex-
AMKYAAPRHUX 10 TpaMol 2x — 2y — 13 = 0.

] 2
317. 3 toukn C (10; —8) nposeaero XoTnuni Ko efinca 5 + L =
= ]. CkaacTH piBHsIHEA XOPZAH, WO CIICAYYAE TOYKH JIOTHKY. R
2
318, 3 Toukm P (—16; 9) npoBefeno noTHuHI Ko edtinca— + 4=

= 1. OGuHcAXTH BiACTaKb BiJi TOYKH P 1o Xopad einca, o cloAyyae
TOYKH JHOTHKY.

+3 3
319. JloBecTH, W0 AOTHuHI fo0 edimca —’;—, + -g-g—- =], npoBegeHi B

KiRUAX OAHOTC it TOro caMoro fiaMeTpa, mapafiefbhi.
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6.3. Tinep6ona

Kauoniyte pisuanus rinepboan (pnc. 3.16, a) mae surasn
2 4

~r—5 =1 a>0, 66>0.

lNapamerpu 2a, 2b — oci zinepboau; a, b— i nigoci; A, (—a; 0),
A, (a0 — sepuiuny, oct cumempit Ox i Oy — Jdidcna i yssna, O (0; 0) —
yenmp e2inepboru.

Mpami y = 4+ % X — acumnmomu einepéoau.

Toukn Fy (—¢; OV i Fy(; 0), se ¢ =V a® + 82, — doxycu zinepboar.

Uncno ¢ = -E- — excyenmpucumem zinepboau (1 << & << oo). [lpsami
X=4 58— Ha3HBAIOTLCA Jupexmpucamu 2inepforu,

linepGona, ans axo{ @ = b, HA3UBAETBCA PIiGHOCIHIOPOHMLOW, T1 piB-
HARHA X% — y® = 0% a piBHAHHA acHMOTOT y = +x.
l'inepSonn (puc. 3.16, o)

Ha3HBAKTBCH CRPANECHUMU.

. x2 2 R
Hotuuna xo rimepootH —- — -fT = | y touni M, (v, y,) BH3HaYa-
€Tbesd  PiBHAHHAM

XXo _ H¥e __ I
at ¥
Pisusiunn rinepbonn (puc. 3.16, 6) 3 uenrpom y Touni C (x,; ¥,) Mae BHTARD

(x—x)® _ (y—y)? _ 1
as b2 RS )

a pienguAsa il acuMnToT
5
Y—b== T(x_xu)‘

320. TloSyaysath rinepGoay 16x% — 9y* = 144. 3naitTu:

a) nisoci; 6) KOOpAHHATH (GOKYCiB;

B) eKCUEHTPHCHTET; I) PiBHAHHA aCHMITOT.

321. Hobyaysaru rinepboay 16x2 — 94 = —144. 3uaitru:

a) miBoci; ©) KoopaHMHaTH doKycis;

B) eKCUEHTPHCHTET; I') PiBHAHHA ACHMIITOT.

322. Cknacrn piBHsANHA rimep6oian, Goxycu axoi poamimedi Ha oci
a0CuHC CHMETPHYHO IIOAO [I0UATKY KOOPAMHAT, AKIIO:

NDiioci 2a=1012b = 8;
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Prc. 3.16

2) eiacrade Mix pokycamu 2¢ = 101 Bics 2b = §;

3) BiacTaHb Mix QoKycamu 2¢ == 6 i ekcUeHTPHCUTeT & = 3/2;

4) Bich 22 = 16 i eKcHeHTpHcHTET & = 5/4;

5} piBHSHHA acHMNTOT y = - % x, a BiacTanb Mix dokycamn 2o = 20,

323. Cxnactu piBHAHEA rinep6oaH, GOKYCH siKol JIEXATh Ha OCi OpaH-
HAT CHMETPHUHO IOAO NIOUATKY KOOPAHHAT, AKIIO:

i oci 2a = 16, 2b = 36;

2) Biactaub Mix Gorycamu 2c = 10 i excueRTpHCHTET € =—5—;

. 12 - . .
3) piBHAHRSA aCHMITOT y = = ¢ X | BIACT4Hb MiX BePIIHHAMH JODiB-

Hme3;f.. Yepes Touky M (—1; 1) nposectu npami, napaseAbii acCHMNTOTaM
rinepbonn 4x* — 9y° = 25.

325. Crnracta piBHsHRS Aiamerpa rinepfoan —’-:i —--“;—2- =1, AKuil
HAiNdTL HaBHiN XOPAY, LHO JEKHTL HA npaAMifi 3x - 2y — 1 = 0.

326. 3npalitn KyToBHH KoedillierT Xopaw rinepGoss %’- — %’-— =1,
1o NpoXORATL Yepes Touky M (3; —1) i moainnersca B nift vasmin,

327. 3mabiTH Ti TOUKH rinepGonu ;_, —_ -%- = |, 1llo NeKATh HA Bip-
CTaHi CeMH oOUHHUbL Bif KiBOro QoKyca Fy.

328. BusHaYHTH KYT MiX aCHMITOTaMH rinepGoJik, AKWO il eKClueHTpy-
CHTET JOPiBHIOE KBOM.

329. Ha rinep6oni -% —-—%a— = | 3HafiTH TouKy, BifcTaHb fAKoi BiA
Aiboro (okyca BABiui GiApna, RiXK Bid NpaBoro,

330. Pipusangs eninca—% + —f-;% == [ CksacTd piBHAHAA rinepOoan,

BepIIHHK sKoi posmiumieH] y QoKycax, a GoOKyCH — Y BepIUHHAX JaHOro
eninea. '
331. OGUHCANTH NJIOHLY TPHKYTHHKA, YTBOPEHOTO aCHMOTOTAaMH rinep-
2 %
Gonw 2 — % =1 1 npamoto 9x + 2y — 24 = 0.

332. 3agako Touky M (10; — V'5) na rinepGoai —;-;—— —g-;— =

CknacTH piBHSHHA NPAMKX, HA AKHX JeXKaTh (OKAALHI pafiycH Toukn M.

. o . 2 a
333. Uepes aiBuit doxyc rinepGoan '1%4 — »3’—5 = 1 mpoBeseHo mep-

NeHIRKYInRp 10 ii aificHol oci. 3kafiTh BizcTane Bia GOKYCiB 20 TOY0K Tepe-
THHY UbOTO MepHeHAHKYNIAPa 3 rinepSonoio.

2
334. IlosectH, wo Ro6yToK BincTatedt KOXKHOT TOUKH rinepdoan %— —

2
- ig- = | no il acHMATOT € BeWYKHA CTaqa i zopiBHIoE 5,76,
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335. BcTaHoBHTH,, IO KoMHE 3 PiBHAHL BH3Hayae rimepfoay, 3HafTH
KoOpAHHATH 1i merTpa C, oci, eKCUEHTPHCHTET TA DIBHAHHA 4CHMITOT:

1) 16x% - 9y® ~- 64x — 54y — 161 = 0;

2). 9x* — 164 -+ 90x + 32y — 367 = 0;

3) 1652 — 94 —64x — 18y + 199 = O;

4) 9x* — 164> — Bx - 8y — 144 = 0.

336. BcrawoBHTH, AKi MHII BH3HAYAKTLCA PiBHAHHAMM:

a) 40x* — 36y — 90x — 24y + 41 = 0;

6) ¥* —y* —dx |+ 6y —5=0.

337. BeraHoBHTH, sKi JMiHIl BH3HAYAIOTECA PIBHAHHAMH:

Dy=—Il+2ViF—dx—8; 2 y=T—sVF_6x+ 15
) x=9—2ViFTag+8; 4 x=5—FVFFay—12.

338. BcraHOBHTH, HIO KoXHe 3 piBHAHbL BH3Hauae rimepboay, 3HadTH
Ana koxHOl 3 HUX ueHTp C, miBoci, piBHARHS acHMATOT i MobyaysatH iX:

Dxy=18 2) 2x¢4 =9; 3) 2xy 1 26 = 0.

339, BusnauwTtH, NPH SKHX 3HaYeHHAX mNapaMeTpa m NpsaMa y =
= -g— x4+ m:

. %2 y2

1) neperunae rinepboay -5 — 5 =1

2) EOTHKaEeTBCA RO Hel; 3) He Mae 3 Helo CNiJbHHX TOYOK. . .

340. CknacTH DiBHAHHA ROTHYHHX NG riflepGosu—= — "gT =1,
napanenbHux npamift 10x — 3y 4+ 8 = 0. .

341. Cxnactu piBHAHHA AQTHYHMX A0 rineptoiu —;-0— —F =

flepNeHAMKYAIpHUX Ao mpamol 4x + 3y — 7 = 0.

342, HanucaTti piBHAHHA JOTHYHHMX, DPOBeAEHHX 3 ToUKH A {—1; —7)
no rinepboan x* — y? = 16.

343. BHsnaudty TpacKTopilo Touku M (x; y), o NpH NepeMillieHHi 3a-
JiMILaeThes BABiul Gaukuolo mo mpamol x = 1, HiX Ao Touku F (4; 0).

6.4. IlapaGona

Kanoniune pignanun napaboau
y* = 2px
(puc. 3.17); p > O — napamemp napabosu; Touka O (0; 0) — sepuiuna;
Bick Ox — sice napaboau; Touka F (%; 0) — goryc napadoan. [Ipama

X = ——2L — dupexmpuca napabosy; poxarsuud padiyc mouxu M (x; y)
napaGonn BH3HAYaeThCR PiBHIiCTIO r = X %.
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F————

A ...+ S 11,

Pignanus napaboau, cumempusunol wiodo oci Oy 3 BepIIRHOI Y AOYATKY
Koopaunar (puc. 3.18), Mae Buriag

Xt = 2py.
Doxyc F (0; «-‘;—) Y =— —g— — OQupexmpuca;, ¢ornavuull padiyc moe-

xu M:r=y+ -5 (p>0).

Excyenmpucumem napaboau & = 1,
PiBusanua

' =—2px i *=—2py(p=>0)

BH3HauaTh napatonn, sobpameni Ha puc. 3.19 i 3.20 BianosiaHo,
 Homuuna 9o napaboru y* = 2px y mouyi M, (x¢; 4o} BU3H2gaeTbCA

PIBHICTIO yyp = p (x + Xo).

Pisnannz napaboau 3 sepuunow y mowyi C (x4, o) (prc. 3.21) mae
BULAIAL

(¥ — o) = 2p (x — xo).

344. 3mafitn KoopannaTtH oOKyca i PiBHAHHA AHPEKTPHCH mapaGoaw
¥ = 8x. ObuucanTu nOBKHHY OKaibHOrC pamiyca Toukn M (2; 4).

345. Ckaactn KanoHiYHe PiBHAHHA MapaboaH, AKLIO:

1) Bizcrane GoKyca, Mo JNeXHTh HA Oci Ox, 10 BepIIHHH LOPiBHIOE
YOTHPLOM;

2) pinctanb Qoxyca, posMimesoro Haoci Oy, Ao AHPEKTPHCH HOPiBHIOE
LeCTH;

3) napabona cuMeTpHuHa WORC oci abclHc i NPOXOZATL Yepes Tou-
ky M (1; 2);

4) napaona CHMETPHRHA IOX0 OCl OPAHHAT i NPOXOAHTL HePe3 TOUKY
G

346. Cknaacri pisHaHHA napalo/iH, KO BepilHHA f Mae KOOPAHHATH
(—2; 2), napamerp p = b, a HanpaM ii oci cuMeTpii s6iraerncs:

1) 3 nonathuM HampsaMoM oci Ox; 2} 3 pin'emMHuaMm Haopsamowm oci Ox;

3) 3 moparnuM HampaMoMm oci Oy; 4) 3 Bia'emHuM HampaMoM oci Oy.

[NoGyaysary wi ainii.

347, Uepes ¢okyc napaboan y* = 4x npoBeAeHo XoDAY, IepHeHxgH-
Kyaapuy a0 11 oci. BH3RauuTd NOBMARY L€l XopoH.

348. Cknactd piBHAHHA cmiabHoOl XopAH napaboau y* = 18x i Koaa
gt 4 12— 64 = 0.

349. BceraHOBHTH, IO KoXHe 3 piBHAHbL BU3Hayae mapaSoay, sHaiith
KOopIMHATH 1T BepwkaK C i BeIMYNHY NapameTpa p:

AP —4x+8=0060x+y—2=0

B) 42 — 8x — y 4+ 7 = 0

e —ty+7=0 Dot tx—y=0,
&) 2t —x— 12 + 14 =0.
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(£3) [T}
M(x;y)
p/2 "
0 3 T
=
' y? =2p
Puc. 3.17
4
=
8
P2
Fl-p/2:0) JO =
ol o
)
Pue. 3.19
Y @
P2 F
Yor 72 N (a:4o)
!

Pue. 3.21

Flr}p

ﬂm’o =

Puc. 3.18

H‘r

olf 72

w?=-2py

Pue. 3.20

350, Berawosurd, siki AiHIY BH-
3HAYAWTHCA PIBHAHHAMM,

)y =2Vx2y=—3V-2x
3 x =Vby; .

Y x=—5V—y 5 y=
=3—4Vx—1; 6 x=—4+
+3Vy+5;

N x=2—V6—2 8 y=
= —§ —V —3x — 2I.

351. BusnauuTn, Npa AKHX 3Ha-
YeHHAX KyToBoro Koedillienra &
opamMa y = kx + 2

1} meperunae napabony y* = 4x; 2) A0THKAETHCA XO Hel;
3) He Mae CHiNIbHHX 3 Hel TOHOK. .
352. 3anano piBHAHHA mapatonn §° = [2x. [TpoBecTH Ao Hei AOTHUHY:

1} B Touui 3 aGeuncow x = 3;

2) napanensto npamih 3x — y + 5 = 0;

3) nepnenaukyaapHo a0 npamoi 2x -~y — 7 = 0;

4) Aka yrsopwe 3 npasolo 4x — 2y + 9 = 0 xyr 1.

353. Kawminb, xumyTHE niz rocTpuM KyToMm Ao TOPH3OHTY, ORWHCAB
Ayry napaCousiu i Bnas Ha Bijctani 16 M Bil HouaTkoBOi Touki. Busna-
UHTH NapaMeTp napaboaiynoi TpaekTopii, AKWlo Haili6isnna BHcoTa, fo-
CACHYTa KaMeHeM, JopiBHIce 12 M.

354, SHaﬁﬂ: AOBXKHHY CHiJIBHOI XOpAW ABOX Mapabon 4y = 12 — 2
idx =12 — g2,

355. 3ualiTH MGy MOTRPHKYTHHKA 3 BePUIHHAME Y TOYKAX OepeTHRY
napatonn y = 4 — x? 3 Biccio Ox i npaMow g = 3x.

356. MNosicuuTh reomerpHunuit smict piBHAHDL:

Dedr? -3 =0, D42+ 42 =0, 3) ®+ 4> +2x+ 2 = 0:

4 £+ —6r—8y+25=0;5 x4+ xy = 0

6) ¥ — 16 =0; 7) x* — 3xy 4 24* = 0.

6.5. Ilonapui ta mapaMerpauni pipuanns
KPHMBHX JPYTOrO NOPAAKY

PiBuanun

X =xo+ Rcost, y=yo+ Rsint (0t <2m)

€ NapaMCTPHURHMH DiBHAHHAMH KoAa (pHC. 3.22) 23 uewTpoM y Togui
C (%5 Yo) 1 paniycom R, 30KpeMa, SKILO HERTP KOMA JEKHTD y Touui O (0;
0), T0 piBHAHHAME KOJA €

x=Rcost, y=Rsint (0 1<2n).

¥ nonspuifi cHcTeMi KoOpAMHAT PiBHARHA Ko/la 3 UCHTPOM ¥ TOYqui
C (Po; ®o) i pasiycom R mae BHrasn

0% — 2ppy cOS (9 — @) + p% = R,

30KpeMa, p = R, AKIMO UeHTP Jexuth y Touui O (0; 0) (pue. 3.23).

INa )ame‘rpmmﬁmu piBBAHHAMH edinca (puc. 3.24) 3 nenrpom y Toymi
0(0; O) e

x=acost, y=>bsint (0<Cf<2n),
B NOJAPHIA cHCTeMi KoopaMHar:
—_
a(l—ecoseq} °*
Ze & = = < | — ekemeHTpHCHTeT einca (pac. 3.25).
PiBuanns npaBoi rinku rinepGoau s noAsapHi cHcTeMi KoOpAURAT

bs
p= a(t—ecosq) *

p=



o

4
L1
!
a
Puc, 3.22
yi
b_] M (m;yj
{"E"—'u ’22
F; 0 j =
a
Puc. 3.24

Puc. 3.26

<k

f O——=E/ =P

Pne. 3.25

7“&9:?)

of

g
.

Puc. 3.27

Je & = -E- > | — excuenTpHcHTeT Tinepboau (pruc. 3.26). PinsHRAM

napaGoAH B NOAAPRIH CHCTEMi KOOpAMHAT €
__»
P=1T—"cs ¢’

Ae p — napametp napabon (pre. 3.27).

¥ sapauax 357—365, BuUkMOYHBIIA nmapaMerp !, 3HafTH piBHAHHSA 3a-
AAHUX KPHBHX Y JAeKaPTOBHX KoopAuHaraX i noSyaysatd Ii KpwmBbi.

357. x=—1 4+ 2cost, y=3 4 2sint, t€ (—oo; -}ox).

358. x = 2R cos?, y = R sin 24, te[—-f-, % .

359, x = 4sin2f, y = 8sin¥, t€ [0, n).

360. x = 3cos {, ¥y = 4sint, te 0, 2x).

361, x =1+ 2sect, y=—1 + tg £, re(-.-;, _1})
362. x=3(t+-—lt-), y=2 (t———:—-), {€ (0, +o0).

363. x =3(t-—-—1—), y =2(t++), te O, +oo).

36d. x=t— 1, y=t*—=2t + 1, t € (—o0, +).

365. x = 10cig®t, y = 10ctgt, 1€ (0. -’2‘-)

366, CkaacTn mapameTpuyHe piBHAHHA Kosa x® 4- y* = 2Rx, nosna-
YHBLIH NapaMeTpoM { NOJAPHHH KYT, AKWIO NOAAPHA BiCh Mac HampaAM
Ox, 2 noaoc JAeMHUTh:

a) y MOYaTKy KOOpAMHAT; 6) y UeHTpi kona.

367, CxsacTH napaMeTpHUHi piBHARHA napaboan y® = 2px, BROH-
paiwul 3a napamerp &

a) opayHary ; N

6) Kyt MixK Biccio Ox i Bekropom OM, BigpaxoByloun Horo mpoTu
FOAWHHHKOBOI CTPLJIKH;

—

B) KyT Mix Biccio Ox i ¢oKanbHHM paaiycoM-eekTopoM FM.

368. 3anmcarn piBHAHHA Xosaa x* + 2x ++ y® — 6y — 6 = 0 Bna-
paMmeTpHuHili dopMi.

369. 3amucaty B napaMerpHyRifi ¢opMi piBHAHHSA KiJa:

D+ +4x—21=0; 2 x“+y“+6x—3-10y - 15 = 0.

370. Cx/acTH mapaMeTpuuHi piBHAHHA edinca —;5— -+ -51% = l_,)_ nphufi-
MaiouH 32 mapaMeTp { Kyt Mix Biccio Ox i paaiycoM-BekTopoM OM, Big-
paxoByiovH #oro OpOTH POAHHHHKOBOL CTPINKH, ;

&

: ]
371. Cknacth napameTpuuHi piBHAHHA rinepGoau —;g —w =5

o . . =
npuiiMaloTH 32 mapamerp ! KyT-Mix Biccio Ox i pagiycoM-Bextopom OM,
BiApaXxoBYiOUH HOro NMpOTH MONHHHHKOBOI CTPiAKY.
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372. 3anucaTH PiBHAHEA Ki y NONAPHHX KOOPAHWHATAX:

De+y=252 24+ —4x=0 I 2+ +3yw=0

4 R+ —2+2=0; 9 2+ Fax—3y+1=0.

373. Ck/aacTH piBHAHHSN KoJa B NMOJAPHIM cucTeMi KOOPAHHAT, AKIIO
paaiyc kona R = 5, a UeHTp Horo JexHTh:

1) y moaoci; 2) y Touni C (5; 0); 3) y touni C (3; %).

374, CgrnacTH pieHsHHA eainca 3 MiBOCAMH 4 i 2, npuAiHABWY HOTO
GoKaABHY BiCh 33 MOJSIPHY, a HONIOC PO3SMICTHBILH:

1) y JaiBoMy Qokyci eninca; 2) y npaBoMy q.ngﬁyci exinca.

375. Jlas npasol ridku rinepSoin -%- — -%- == ] samHcaTH piBHIH-

HS Y NMOAAPHHX KOOPAHHATAX, AKILLO NOAAPHA pice 3Giraetbes 3 Biccio Ox,
a MOMIOC JIEKMTD:
a) y aiBomy dokyci; 6) y npasoMy dokyci.
376, OGUHCAHTH A0BIKHRY ocell | BiACTaHb Mi JBOMa POKYCaMH eninca
. 3y2
T 2 —cos ¢’
. ; 2
377. CknacTH piBHSHAR AacHMNTOT Tinepbons p = — .
1—V2coso

378. OBUHCAHTH KYT MiXK aCHMIITOTaMH rinepGosu p? = —te—T
costp —

379. Cgaactn piBHAHRHA MapaGojin 3 NApaMETPOM p = 4, npHAMaOuK
i Bich cuMerpii 3a NOJNAPHY, a BEPIHHY POSMICTHBIIN Y noJKC.

380, CknacTu piBHAHHA NMapaloiu 3 MapaMeTpoM p, tdokyc Kol Je-
JHTb Y OJIIoC, a BiCh a6iraeTbCH 3 MOJAAPHOK.

381. 3amucaT- KaHOHiuHi PiBHAHHA KPHBHX JAPYroro mnopajky:

Ho=4 2) p=2asing; 3} p = 2acosy,;
3

Yhe= 5—4cosg P De= 4-—5cos@ P B = | —cos§
382, Br3HaunTH DOMAPHI Ta AEKAPTOBI KOOpAHHATH LEeHTPiB i paniych
KOXHOTO 3 HaCTYMHHX KiJ:
a) p=4cosg; 6) p=23sing; B) p= —5sing;
LA . n . n
r)p= 6605(-3——fp); e = 83“1([?——3*); e)p = SSln(-;— tp)-

§ 7. IOBEPXHI APYTOTO TIOPANKY

7.1. Tlouarra noBepXHi ApYyroro NOpAaKY

ApeeGpainnon nosepxnero dpyeozo nopAdKYy HKA3KBAETbCA MOBEPXHA,
piBHAHHA #KOi B AKaPTOBiH cHCTeMi KOOPAMHAT Ma€ BHIAAL

Ax® 4+ By* + C2* + 2Dxy + 2Exz + 2Fyz 4 Gx 4+ My - Lz:4+ K= 0,
ae koedpiuientd 4, B, C, D, E, F oano4acHO He NOPiBHIOIOTb HYJIIO.

92

383. Ckaactn _piBHARHA TOBepXHi, Pi3HHUA KBalpaTiB BiacTaHel
KOXHOI TOUKH SIKOL 20 TOdOK F, (2; 3; —5) i F; (2; —7; —5) nopisnioe 13.
384. CknactH piBHAHHEA NoBepXHi, CyMa KBAaApaTis Bifcradell KoXHOL
TOYKH AKOL A0 TOUOK F 4 (—5; 0; 0) i Fy (5; 0; 0) nopisHIoe cTasttomy uHcay 100.
§85. CK/JacTH PiBHAHH® NOBEPXHi, cyMa BiAcTaHell KOXHOL TOUKH
sikoi zo Touok Fy (0; 0, —4) i F, (0; 0; 4) aopienioe 10.
386. Cknactd piBHAHHA NOBePXHi, MOAYAb PisHMILI Bifcranefi KoxHOL
TOYKH 5iKOi 0 TooK Fy (0; —5; 0} i F, {0; 5; 0) nopiskioe mecTH.
387, 3uafiTH PiBHAHHS ICOMETPHYHOTO MicOf TOYOK, piBHOBiAZaleHHX
Bix AaHOl TOUKH i JaHOI MIOMMHH.
388. Cknacts pIiBHSIHAS TMOBEPXHi, KOXHa TOUKa Axol poaMilmeHa
BABiYi GJIHAKYE IO TOUKR A (2; 0; 0), Hix a0 ToukH B (—4; O; 0}
) 3%9. CEJ‘I&CTH DIiBHAHHA FeOMETPHUHOIO MIiCHA TOYOK, PiBHOBIAZANEHHX
BiX npamoi x = a, ¥y = 0 i nromuun Oyz.

7.2, IInnivapuysi nopepxmi

Pisusauna F (x; y) = 0, wo He Micrath 3MiHHOL z, BH3HaYae LHAIAA-
pyYHy MOBEPXHIO 3 TBiPHOIO, NAPAJIENBbHOI oci 0z. AHamorivdo KoxHe
3 pisHsIHB F. (; z} =01 F (x; 2) = 0 BU3Hauae NHNIHZPHUHY NOBEPXHIO
3 TBIPHOIO BiANOBIAHO Hapa/eNbHOW oci Ox abo Oy (puc. 3.28, a, 6, 8).

PisusuHsa umriHapHuHOi moBepxHi3 HanpaMrow F (x; y) =0, 2 =0

i TBipHOIO, MapaneAbLHOK BEKTOPY § = (m; n; p), Mae BUrAAK F(x—

m n
-7 2L, 08— rl zl = 0.
Huaindpu dpyeozo nopadky:
a) KpyroBmi x* -i— y* = R? (puc. 3.29);

6) eRinTHIHHIA —:7 + -%,— =1 {(puc. 3.30);

B) rinepGoaiqHuit —;—z — —g:— = 1 (puc. 3.31)%;
r) mapaGoaiuuuii i = 2px, p > 0 (puc. 3.32).

390. HaspaTH THN NOBEPXOHB, IO BH3HAYAIOThCA PiBHAHHAMM:

DR+ =92yP=23) 5+ —4y=0 P

) z2=9—2x% 5) x* + 2 =06x; 6) xy = 1.

[Mo6GyaysaTH 1i TIoBepXHi.

391. fIKi noBepxHi BH3HAYAKOTHCA PiBHAHHAMH:

1) 2% + 242 — 2x + 4y = 0; 2) 4xt — 9y = 36;

PP —2 —4x4-62=0; 4) 92— 252 =0,

5) £ — dx = 0; y:—22=0Ny+22=0

392. CunacTH piBHAHHA TPbOX LHJAIHAPHYHMX NOBEPXOHb, CIHCAHHX
::?::DJIO cepu x* - 1 -+ 22 — 2ax = 0, 3 ocaAMH, TIApaNeNLHHMH Biano-

0:
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1 4
/ Fm;¢) =0
T a
Z!
-l

< Y
Puc. 3.30

a) oci Ox; 6) oci Oy; B} oci Oz.
393. CknacTn piBHAHHA UWIIHApE, MO APOEK-
TYE KOJ10

2+ (g + 2P+ — 1) =25,
{x’+y“+2"= 16

aa muomunu: a) Oxy; 6) Oxz; B) Oyz.
394, CkaacTd PiBHARHA NPOEKUIL KOJA

(x4 D+ + 2P+ -2 =36,
‘x=+(y+2)2+(z—l)’=25

Ha NMAOIHHHA:
a) Oxy; 6) Oxz; 8) Oyz. 2 _
395. Cxyacth piBHSHHA UMJIRAPHYHO! MOBEPXHI 3 HanpAMHOW 4
e s = (1;2; 3).
= 4x, z = 0 i TBipHOIO, NapaNeNLHOIO BEKTOPY $ ;2 .
396. CXACTH PiBHSHHA LHAIHAPUIHO! NOBEPXHi 3 TBIPHOIO, Napalets

HOW BEKTO]’JY_; = (1; 1; 1), i HanpsMHOw0 X* -+ P =4x,z=0

Puc. 3.31

Puc. 3.32

M

|

397, IloGyayeatH Tifo, ofMexeHe miopepXHAMH ' =x, z2=0,2 =4,
x == 4, i ckjacTH piBHAHHR HiaroHajedl rpadi, WO JieXaTh 'y IJIOWHHI
x =4, . '

398. HopectH, wWo JAiHiA mNepeTHHY ABOX NapaoAiYHHX UKAIHAPIB
¥ = x,22 = | — X MexNTH Ha KpyropoMy HHAIRApi. Ke piBHAHHA UbOTO
nuIinapa?

399. CkaactH piBHAHHA IHJIHEpPa2 3 TBipHOIO, MapanenbHolo oci .0z,
i RanpaMHOIO — KodoM % <} g2 -+ 2 =3, 2 = |.

400. TeipHa unaiROopa napanennHa oci Oz, a HanpsaMHE2Z — Koao x2 |
+ 4t =2z, x*+ 4* + 2 = 8. Cxnacty pipHsHHA DHAIHApA.

401. Teipri nwainnpa napanenasri sektopy s = (1; 1; 1), foro ma-
npsAMHA — Koo x* 4 42 = 22, x* 4 ¢ + 2> = 8. CkaactH  piBHAHHA
unAigapa.

7.3. Ilopepxri ofepranus

Hoegepxuewo ob6epmanna Ha3HBaETLCA NOBEPXHA, YTBOPeHa 0OGEPTaHHAM
saganoi maockoi JiHIT L. HaBkoso NleAakoi mpamol ! (oct ofepraHRs), uio
JIOKHTH Yy NAONHHI il L.

[Mlo6 Aicratd piEHAHHA MOBepXHi, yrBopeHol ofeprannsaM Ainii L,
O ASKUTL Y nAOWMHI Oxz, Haskoao oci Oz, Tpeba B piBHAHHI uiei Ainii
3aMiRNTH 3MiHRY x RaBupas + V X2+ 42,
TO6TO AKWO piBHAHHA AiRil L F (x, 2)=
=0, y = 0, 10 npu ii ofepranHi HaBKo-
no oci Oz piBEsSHHA TOBepXHi ofepTraHHd

Mae BHrAAL F(+=Vx® + 42, 2=0
(puc. 3.33).
402. Cxnactd DiBHAHHS TOBEPXHI,

yTBOpeHOi npH ofepTaHHi KpHBOl z = x2,
y=0:

a} naegoao oci Oz; 6) HaeKono oct Ox.

403. CknacTH piBHAHHA TOBEPXHi, YTBOpeHOi nNpH olbepTaHHi MPAMOI
y=2x=0

a) HaBKoJIO oci Oy: 6) HaBKoaO oci Oz.

404, CkAacTH DiBHAHHS NOBEPXHi, YTROPeHOI NpH obepTaHHi HaBKOMO
oci Oz aimii:

Puc. 3.33

b, x? 22 y® 2
Yyz=-ri O g —g =k Dp+gmp-l
405, Mpamax — 1 = y 4+ | = zofepraerbes AaBKoo oci Oz. CraacTn
DIBHSHHA NOBEPXHi ofepTaHHA.
406, TIpama = 29 =2 obepraerbed Habkoso oci Ox. Cknac-

3 2 [
TH PiBHIRHA MOBEPXHi, N0 MPH UBOMY YTBOPIOETHLCS.
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i uziacs
407. Ckaacti DiPHAENA i BUSHAYHTH THN NOBEPXHI, AKA YTBOP

npu ofepranui rine?ﬁgan 4 — x* = | HaBKOJO!
i Ox;, 6) oct Oy. .

2:)80(:](:1(.\‘1301'11 piBHsRHA Onoaepxm. Ogix:b yy'raop

. — 3 = 0 naexoJo Oy. )

mfof _é_ﬂg:'lTH ?));'Bji-ﬂﬂﬁﬂ noBepXOHb, AKi YTROpHAHCS NpH 0OepTanti

rinepboak xy == 1 HaBKOMO CBOIX ACHMATOT.

nnaacs npH obepranui

7.4. Koniuni mosepxni
o T P
gy S L mpnt) i | g v L
Fy(o g 2)= O.C i?}[(:l;iﬂy';loz;iig;lu iCHy€ TaKe YHCao
;1:031? 1‘3".32‘ N (2 iy i X0 Ykt G — gy 2+ (2 — 2) Aexams
" Tmpnr;"“l'(!:ﬁ—l’l—ot (x—%h y+tg—yd) zHtz—2) =0,

Folx+1(x— %) g+ 1y —yh 2+1(z—2)=0.

XOMOIO MpsiMoio (TBip-
OnHcana pge i) 1 neperiae

]

i oHyca
BukaioyMsimy 3 iiei cHeTeMu napamerp {, MATHMEMO PiBHAHHA KOHY

y BHTJIAAI
F(x, y; 2 =0.

wvsoto B Touui O (0; 0) (puc. 3.34) Mae Buras

e *

2 o

b2 ¢

x¥
a?

XKOoHY<a € eninc

x2 yg.-.— = {.
= Tt =5h z2=¢

Pre. 3.34

MH. _ _ 3
atyp=0,2="5h0 2+@—6P+2=25y
. CkaactH DiBHAHHA KOHYCA, .
noo?)}llangr, a HanpAMHa SafaHa pIBHSHHAMH:

2 2 __ l=0,
£y 2, o [#o 2

a) B y—z+1=0

Xx=4a

PiBHAHAA KOHYCa APYroro MOpaaKy 3 Bep-

I,

Onniclo 3 MOM/IHBHX HanNPAMHHX LBOTO

410. Cknacti piBHAHHA KOHYcCa, Bep-
WHHA AKOTO JEXHTb y [OUATKy KOOp-
aHHar, & HanpaMHa 3ajaHa  PISHAHHS

BEpIIYHE SKOT0 JEXKHTh Y NOYATKY

\

412. Ckaacru pisuAnEAa Komyca,
Ta piBHAHHA Hanpamuoi L:

D) Mo (0 1;0), L:x* = 2y, 2= 15 9) M, (0; 0; 1), L: F+L=,
z2=0.

413. Crnactu piBRSHHA KoHyca,
# == 5x naBKoso oci Ox.

414. fAxi nosepxni BH3HAvaOTLCH PiBHAHHAMU:

D 2% g2 — 22 = 0; ) 2 -i—z’-—-—‘;i =0;3) 4x® — 2 L 922= @,

4) 26 —y2 22 =

415, Ckaacru piBHAHHR KOHYC2, BEpLIHHA AIKOTO 3HAXOMHTHCS ¥ no-
HATKY KOOPAHHAT, 4 HAMPAMHA 33aHa PiBHAHHAMM

p P+t —8r=9 ;=4

416. Y anomuni Oxy aexcurs napatona 3 pepmuHOW y NOYaTKY XKOOp-
AHBAT i napamerpom p = 2. Biccio CHMeTpii € foRatHa Bick Ox. Craacta
PIBHAHHA KOHYCAa 3 BepIIMHOK B ToMI| M, (0; 0; 8) i nanpamuoio, mo
3ajiaHa napaGonoio. TloGynysars xouyc.

417. Ckaacru pisnsaHHA KoHyca 3 BepiuHnoio B Touti M, (4; 0; —3)
i Hanpamuoro

AKIO 3ajana #oro mepuwHa M,

YTBOPEHOro 06epTanHAM npsaMol

2 3
R I

418, Mpama, KoB3aioun B3MOBXK NiHii i:- ——g- =1, ¥ =0, npo-
XORUTL uepes Touky M, (0; 3; 0). Cxaactn pieuskus KoHiunoi NoBepxHi,
WO HPH HbOMY YTBOPIGETBCA.

419. Ckaacrd piBusHHA | BHSHauwTH THI NMOBEPXHi, yTBOpeHoi ofep-
TARHAM IPAMOT ¥ — 24 1 = 0, x = 0 HaBrOAO OC 0z,

420. SpaliTH reoMerpuuHe micye AOTHHHHX, NPOBEACHHX 3 IIOYATKY
KOOpAHHAT Xo cepH (x — 5)* + (y -+ 1)2 + 22 = 16,

421. Craacri pisHsuA Koftyca 3 pepwmdol B Toumi M, (l; I; 1) |
AOTHYHOIO 2O Cheph X2 - 42 L 22 — 2,

| 7.6. Céhepa

Pisusnna opepu paliyca R s uenrpom y touni C (%03 Yo; 2o} Mae BHTAA
(6 — %) + (g — gold + (2 — 2,8 = R* {pnc. 3-33); SOKpema,
¥+ + 22 = R* — pipranns chepy 3 uenTpoM y NOYaTKy KOOpAHHaT.

422, Cxnacrn piBasnun chepu s uenTpoM y tounti C (xo; Yo 2) i pa-
diycom R, akmio:
=1, 8) C(0; 4; 0),

a) C@; —1; -2, R=5;6) C (L 0; —1), R
423. Busnaunrn xoopranata ueHTpa cepn 7a i1 papmiye, akmo mona

8ajaHa piBHAHHAMH:

87



a) B4yt + 2+ 10x—8y —6x+ 25 =0

6) dx2 4yt +42 +dx— 129+ 162+ 1=0;

B) X+ 2+ -—42—5=0. )

424, Cgaacti piBHAHHA cfepH 3 UeRTPOM ¥ TouUi C (xo; o; 2o}, AKIIO:

1) C (0; 0; 0) i opepa npoxomuTs yepes Touky M, (6; —2; 3): .

2) C{1; 4; —7) i cepa AOTHKAETBCA A MAOWMHA 6X -+ 6y — 7z +
+ 42 = (; ,

3) C (6; —8; 3) i ofepa AoTHKaeTbes X0 oci Oz )

425, CKaacTH piBHARHA TeOMETPHUHOTO MICUA TOHOK, CyMa KBajpartib
BilcTaHel AKHX BiA ABOX TOYOK
M, (—1; 0,0 1a M, (1;0; 0
¢cTana i AOPiBHIOE YOTHPDHOM.

426, CkaacTi piBHAHES CepH,
AKIo TOYKH M, (2; —3; —5) i
M, (4; I; —3) € xinuamn aiamer-
pa cfeph. ,

427. CrracTH piBHAHHA ce-
PH, 9KmO Il 1IeHTP MICTHTBCA Ha
nompki 2x + g2+ 3 =20, a
rouxn M, (3; 1, —3), M, (—2; 4;
)i Mg (—5; 0,00 nexarp Ha
chepi.

428, Cruactd piBHAHHA cbepd, UeHTP fAKOI JeXHTb HA npAMil
26+ 4y —z—7=0,
45+ by+2—14=10

i AKa NOTHKAEThCA A0 IVIOWAH X + 2y — 22 — 2 =0T1ax 4+ 2y — 22 +
+4 =0

Puc. 3.35

429, CxaacTH TapaMeTpAuHi piBHSIHHA ZAiamerpa cpepH x* + y® +

+ 22 — 2x — 6y + 2z — 11 = O, nepneHAMKYIRPROTO HO MJOMMUHHE Hx —
—y+2—-17=0

430, CrJaactd piBHSAHHS cheph, BIHCAHOL B TeTpaenp, YTBOPERHH MmIo-

URHAMH
3x—24+62—18=0, x=0, y=0, z=0

431. Cgaactu piBHSIHHA TEOMETPHUHOTO MiCIf TOUOK, IO JeMKarh
BABiui 6mmkue ao Touku A (2; 0; 0), nix A0 Toukn B (—4; ¢; 0).

432, 3AaiiTH uenTp i paliye Kosa

24yt~ 10y =0,
lx-[— 2y 4+22—19=0.
433, CxnactH piBHAHHA DJOIRHY, HO TPOXOMHTL uYepes meHtp C

opepr x* + ¥ + 22 — 2x 4+ y — 3z = 0 nepREHAHKYAAPHO A0 HPAMOT,
mo npoxoguth 4yepe3 mentp C i NMOYATOK KOOPAHHAT.

|
!
t

:

434. 3naittH npoekuilo Ba nyiomHy Oxy Ainil neperuny cpepu x* +
+ ¥* + 2 = 4 (x — 2y — 22) naomKHO, MO NPOXOAHTh 9Yepe3 ilenTp
chepi NEpReHRHKYASpHO fo apamol x = 0, y + 2 = 0.

435. 3rafiTH KOOpAHHATH ueHTpa i pamiyc koaa

byt —12x+4y—62-424=0, 22+ 2y 42z+1=0.
7.6. Baincoia,. TinepSoroign.
IfapaGoxoizu

Kanoniuni piBHARAS NOBEPXOHb APYroro MIOPALKY:

1. Eaincoid (puc. 3.36) S 4 L4 = 1.

2. Tinepboroidu:

a) OnHOMOPOXHHHAHA (puc. 3.37) -:% + -g’—s- -_._::_ =1
6) monopoxaumuk (puc. 3.38) S+ S — L = _1.

3. Hapaboroidu:
a) eninTuvnaf (pue. 3.39) ip——f——-‘-y;—- =2z

. , x3 P
6) rinepGoniunnit (puc. 3.40) N Rches = 2z.

BCTaHOBHTH THO 3aA3HMX MOBEpXOHb, AOCAIAHTH ¢opMy 1 mnobyaysa-
TH ix.

x‘ y! zi _ x! y’ z’ ]
86 s+ +E =l B T -m=L
438, *fyt—zt=—1, 439, 2+ 42 = —42.
440, x* — 4 = 8z. M 2w =yt 4 L

442, 2 =4 —x*— 42, M43, P —yP 4 t—4=0,

444. MuoxnHa noBepXOHb 3aflaHa B MPAMOKYTHiA cHCTeMi KOOpRWHAT
piBH;I'HHﬂM. o MiCTHTH Rapamerp A. BH3HauuTH THH noBepxXHi Sanexmp
BIA Al

NA+P+2=ML2) M +y2+2=L5 P+ *+2 =1

N+ Pp—-2=0L522—pP2P—2=7 600+ At+2)=1;

N4+ =8 A+ =290 (x+ y) =2

x4 gt=01)xr -2 =2 122+ NP =hz+ 1.

445. 3ualTH KOOpAMHATH NeHTpa nosepxHi, il MiBoci, piBRAENA nJio-
muH cHMeTpii i NoGyAyBaTH NOBEPXHIO, AKIIO:

Dt +22 432+ 244y - 62=0;

I+ 2+2t x4y +22—6=0.

446. 3uafitH KOOPAHRATH UeHTPa NoBepxHi, 11 Bepmny, piBHARHS ocelt
| nnomuu cumerpii, 306pasuTH NOBEPXHi, FKHIO:

1) 2% — 2% — 32 - 6x + 4y — 62 = 0



2)2x’+3y’——-4z2+4x—82+10=0; .

447, 3nairn JiHii nepetHHy noBepXHi = + T — '26" =13 Ko
OpIMHATHHMH TLIOMMHAME Ta MAOWHHAMH 2 = 2 x = 3.

448, Jliuii nepetuny nosepxmi x% + 2¢° — 322 — I = 0 nuomAHaMR
x =0, x = 1, x = 2 cnpoekToBaHi Ha NACMHHEY Oyz. 306pa3nTH NPOEKUil.

449, Jlirii neperany noeepxhi x* 4 2¢4* — 322 = 0 nnowuHaMH X ==

Pre. 3.36 Pne. 3.37

2 = 1, x = 0, x = | cnpoekToBaHi Ha MAo-
muay Oyz. 3o6pasurk npoekuil.

450, [Tepepian nopepxni 2x® — y* = 2z
naotHHaMH ¥ = —1,x=0, x = 1 CTPOEKTO-
pani Ha naomany Oyz. 306pasHTy npoexii.

451, Tepepian moBepxHi 212 — y*® = 22
rAomunamu y = —I, y = 0, y = | cnpoek-
TOBaHI Ha TMOWHAY Oxz. 306pasuTh NpoeKii.

452. [lepepian nopepxéi 2x® — y* = 22
NAGUIHHAMA 2 == —1, 2=10, 2 = | capoeKTo-
BaHi Ha wiomuHy Oxy. 306pasHTh mpoekuii.

453. Tepepiau nopepXoms: a) x° + 2y —
—3B—1=0, 6 142 -322=
= 0; B) x* + 2¢* — 32* + | =0 nommuHow0
% = 0 capoexroBani Ha mromury Oyz. 3o-
Gpa3nTi NpoeKmii.

454. Busnauwtn Tun JNiHil neperuHy mo-
BepXoHb x2 + Y2 =22, 22 +y* + 2 =8 |
Pac. 3.38 aHaiiTH 1i napaMeTpHuHi PiBHAHHS.

455. HosecrH, Mo JAiHiA NepeTHHy nosepx#i x? - y* = 22 noMuHoI0
x+ y + 2z = 1 e exinc, i 3nafiTH fioro NapaMeTpuuHi piPATHHA.

458, flopectn, mo mnompura 2 —2 =0 i z+ 2 = 0 nepernaaiorh

rinepGoaiurnfi nmapabonoin i —_ -’;i = 2z no crpaxesHx rinep6oaax;
BH3HAYHTH 1X OCi TA €KCIEeHTPHCHTET.
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457. ,Elosecn;, OO NAOWHHA y — 4 = 0 nmeperHHae eninTHYHAN napa-
Gonoix, 15— -+ QT = 4z no napaoai; BE3HAUWTH ii MapaMerp iBepwmHy.

458, BCTaHOBHTH, NPH AKHX 3HAYeHHAX « MAOMKHA X +az — 1 =0
nepeTHHae JABOMOPOKHUHHHE rineplonoln x? + y2 — 22 = —1:

a) mo enincy; 6) no rimepGoni.

459. CknacTH piBHAHHA HopMadi Ho nosepxHi 10x% 4 1642 — 22 =1
y rouri M, (I; —1L; 5).

460. Hanucatn piBAAHHR NOTHYHOT NJIOLWIHHH A0 NOBepXHi x? +- 4y =
=2z y rouui P (-2; 1; 4).

4?1. 3uafiTd 1OTRYHY NUVOIHHY 4O edifiTHYHOrO mnapabosoima x2 -+
+ 4 = 2, napaneasny mioutnni 2x — y + 22 — 17 = 0.

Puc. 3.39 Puc. 3.40,

482, CKnacTH piBHAHHA AOTHYHO] NJGWHHE A0 OAHONOPOKHHHHOTO
rinepGosioina x? +% — -% =1, nepneHIHKYAAPHO] O BeKTOpa r'zﬂ=(6,
1, 3).

463. ano rimepGoaiuruit napaGoaoia y* — %’- = x. Ckaactd pis-

HAHHA BOTHUHOL MJIGUIMHE A0 Hboro Y Toumi M, (21; 5; 4) T2 BH3RAUATH
AiHi0 neperHdy 1 3 nopepxHeio,

464. 3naktR JiHii0 NepPeTAHY nNoBepXOHb x3 - y? — 22 = g% i x% —
— Y = 2az.

465. JlopectH, mo eainTHuRHi mapaGosoin -;%— + % = 2z i chepa

x? + y® - 22 = 50z nepernHaloTLCA MO ABOX KoAax. 3HafiTH iX ueHTpH
i pagmiycH.
466. Pipaauna 10x — 2y — z — 21 == 0 Bu3Hauae ONHY 8 NOTHYHHX
i 3. . -
NJOWKH N0 TMOBEpPXHi x’-—--ﬁ— = 2. 3HafiTH PiBHSAHHA KOXKHOI 3 THX
IBoX IpAMHX, 0 AKHX BOHH nepemﬂamsca.
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467, Nosectn, mo maomusa 4x — 5y — 10z — 20 = 0 neperunae
nonepxmo%;- E —f% — 341 = | no npaMOAiRifinNX TRipHAX. Ckaacth
ix piBHAHRA. _ )

468. VnepHmBIIHch, Mo Touka M, (1; 3; —l)_ A€KHTh Ha MOBepXHi
4x* — 7* = y, CKAacTH DiBHAHHS HOro DPAMOJIHIWHHX TBIPHHMX, WO
RPOXOAATH uepe3 Touky M, i BUIRATNTH Kg"r Miz HAMH.

4 M F4 _ -

469. IMoSyrysath rinepSoaoin —’-l%- + % = 1 i agafiTh fHoro
TBipAi, MO IPOXOAATH Yepes TOUKY Mo 4;1;,3). .

470. 3ualiTH PiBHAHAA RPAMONIHIEHHX TBiPHHX rinepGOAIUHOrO napa-

ﬁono‘ina-% -_ -{_;—'- = 9z, W0 MPOXoAATh uepes Touky M, (4; 3; 0).

471. Nosects, moO npoeKuil npamomiaifiMux TRIPHHX napagonolna
X2 — y? = 2z Ha maomuny Oxz AGTHKAOTECA 1O ‘napaGony x* = 2z.
472. losectn, o npoeknii npaAMOAiHIAHWX TBIPHHX r;nepﬁgmma
x2 4 y* — 2% = ] Ha naommEy Oxy ACTHKAIOTHEA N0 KOJa X ;}- =1
473. Isi npsmodiniitui TBIpRi rinepboaoiza x® + yr—22 =1 ne
PETHHAIOTLCS B TOYL, WO HAIEXHTh MJIOWHH] Z = h. 3mafiTH KyT MiK

HHMB: _
1) npu h = 0; 2) npu h = 1; 3) npH AOBILHOMY h.
474, 3uafiTH MAOXMHY TOUOK FIOBEPXHI S, B fAKHX NEPETHHAIOTHCS
Ti B3aeMHO TNiepnNeHIHKYJAPHI npaMoONiHIfRI TBIpRHI, AKILG S sapana pie-
HAHHAM:
1)x’+y*—z”=l;2)x“——y”=2z;3)x*-—4y2=2z: A .
475. 3nafiTH KYT Mi¥ TBipHOIO i Biccio OGepTaHHsA NOBEPXH] X + 4y —
z%

— T

§ 8. KBATPATHIHI ®OPMH

8.1; Jlini#isi oneparopu. BracHi umcna
Ta peRTOpH JiHifiHUX omepaTopls

Jlinidinun onepamopox 'y JAiHiAROMY TpuBEMipHOMY TpOCTOPi R
HAHBAETLCA BifoOpamenks A : Ry— Ry npocTopy B cele 3 BAACTHBOCTAMH

AOR) = AMx i A(x+9) = Ax+ Ay,
fe A — JOBINBHE UHCAO; % ; — ROBiNBHI BEKTOPH B R,_.. L.
Hexaii A :Rg— R;— ninifinnfi onepatop, &, én & — Aed-
Kuft ¢ikcopannii Gasnc B _}g,.
Posknapmn pextopH Ae,, k = 1, 3, 3a num Gasncom,

Ape; = amey + amey + darln k=1, 3,
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HiCTaHEMO MAaTpHIIO
@y Gy U3 |
A=\ay an au|: ()
a3 s,
o L - -
ULO HA3HBAETLCA mampuyero ainitinoeo onepamopa A B GasHci e, ¢,, €.

>
HenyawoBu#i BexkTop X i BiinoBiAHe HoMy WMCIO A, NG COPABIKYIOThH
BeKTOpHe piBHAHHA

Ax = 1_:2. 2)

Ha3HBAIOTLCS 8AQCHUM 6EKIMOPOM | BAGCHUM SUCAOM AlHiTIHOZ0 Onepamopa A.
¥V npocropi R; BekTopHOMY DiBHSHHIO (2) BiZnoBilae MaTpHUHE PiBHAHHSA

# (A