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BCTYIl

Buima maremMarvka € OCHOBOIO 0araTbOX TEOPETUYHHUX 1 MPHUKIAIHUX
HayK, TOMY BOJIOJIIHHSI MATEMaTUYHUM anapaToM HEOOXIJHE CTyAEHTaM BUIIMX
TEXHIYHUX HaBYaJbHMUX 3aKJQJIB IS YCIIIIHOTO BHBYEHHS Oararhbox
JUCUUILIIH (TEOPETUYHOI MEXaHIKH, OMOpy MarepiamiB i T.J.), UIsl 3aCBOEHHS
CHeHIaIbHAX KYPCIB 1 MOAANBIIOL MTPOPECIiHOI AISITBHOCTI.

[Ipencrapneni a0 Baiioi yBaru MeTOAMYHI BKAa31BKU CTBOPEHO 3 METOIO
JOTIOMOTTH CTYAE€HTaM B YCBIJJOMJICHHI Ta 3aCTOCYBaHHI TEOPETUYHUX (DAKTIB 3
BEKTOPHOI Ta JIHIMHOI aireOpH, aHaJIITUYHOI TeoMeTpii, Teopli TIpaHMUIIb,
nudepeHIIaTbHOrO YUCIIEHHST (PYHKLII OAHI€ET 3MIHHOI B YMOBax MOJYJIBHO-
PEUTUHTOBOI CUCTEMU HaBYAHHSI 1 OI[IHIOBAHHS 3HAHb.

Y naHuWil HaBYANbHUW TOCIOHMK BKJIIOUYEHO MPUKIAAN PO3B’A3aHHSA
TUMOBUX 3a7a4, a TaKoX Marepiaidi g NIATOTOBKM 0 MOAYJIBHOI
KOHTPOJIbHOI pOOOTH: MPAKTUYHI 3aBJAHHS 1 TEOPETUYHI 3alIMTaHHSA, TOMY BIH
MOX€ BHUKOPHUCTOBYBATHUCS CTYJEHTaMH Y CaMOCTIWHIM poOOTI 3 BHILOI
MaTeMaTHKH, M1JATOTOBI(l 10 MOAYJbHOI KOHTPOJILHOT pOOOTH.

baxxaemo ycnixis!
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MOJY.JIb 1

1.1 Ilpukaaau po3B’si3yBaHHS TUIIOBUX 33124

3amauya Nel. Jlana cucrema JiHIMHUX PIBHSHB:
2X1+ Xy — X3 =1,
3X1+2X2—2X3 =1, (11)
X1 — X2 +2X3 =3.
JloBecTH ii CyMICHICTb 1 PO3B'3aTH TPhOMa CIIOCOOAMH
1) meTonom ["aycca;
2) merogom Kpamepa;
3) MeTO/I0M OOEpPHEHOI MATPHIII.
Po3zs'sazanna. JInis 1oBeneHHS CYMICHOCTI CHUCTEMH JIIHIMHMX PIBHSHb
(1.1) BukopucroByemo Teopemy Kponekepa-Kanemni: g mozo wob cucmema
JIHIUHUX PIBHAHb 0VIA CYMICHON, He0OXIOHO | 00CMAamHb0, W0b pane 0CHOBHOL
mampuyi cucmemu A (mampuys, ckiaoeHa 3 Koe@piyicHmis npu HegiooMUX)
oopigrioeas pawney il poswupenoi mampuyi C (Mampuys, ompumana 3 0CHOBHOL
mampuyi cucmemu 000A8aAHHAM CIMOBNYUKA GLIbHUX YleHis). [Ipu ybomy, aKuo
pane mampuyi OOPIGHIOE YUCTLY HeBIOOMUX, MO CUCMeMa JIHIUHUX PIBHAHb MAE
ECOUHULL PO38 30K, A AKUL0 MeHule, Mo cucmema mMae 06e3ni po3e sa3Kis.
CknazeMo pO3IMIMPEHY MATPUIK0 CUCTEMM JIHIMHUX piBHAHL (1.1) 1
MpUBEAEMO 1i J0 CXIAY4acTOro BUIJVISAY 3a JOMOMOIOK E€JIEMEHTapHHUX
IIEPETBOPEHb:
2 1 -1y (1 -1 2{5) (1 -1 2|5 1 -1 2|5

3 2 =2l1|~3 2 =2/1|~0 5 -8-14|~ 0 5 -—8-14/|.
1 -1 2|5 2 1 -1]1 0 3 -5-9 0O 0 -1-3
TyT MH OCT1TOBHO 3pOOMIIM HACTYIHI IEPETBOPEHHS:
1. Cl € C3;
2. Cy) =C) —301, C3 == C3—2Cl;
3. 3 = 503 — 302 .
Otxe, cximuacta Matpuils cuctemu (1.1) Mmae Burisia:

1 -1 2|5
A=]0 5 -g8-14|. (1.2)
0 0 -1 -3

Ha miacrasi (1.2) MmokeMo 3p0OMTH BUCHOBOK, 1110 PAHT MAaTPULIl CUCTEMHU
(1.1) nopiBHioe 3 (BOHa Ma€ TpU HEHYJbOBUX PsKa), paHT ii PO3LIUPEHOI
MaTpuill Takox JopiBHIOE 3 (r(A)=r (K) =3). 3a teopemoro Kponekepa-
Kanemnni cucrema piBHsiHB (1.1) € cymicHOIO 1 Ma€ €JUHUN PO3B’A30K.

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT
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Po3B skeMo cucteMy JIIHIMHUX PIBHAHHS 3a TonoMororo meronaa ["aycca.
Big marpumi (1.2) nepeiiaeMo 10 CUCTEMH:
X1 — X2 +2X3 =35,
5X2 —8X3 2—14, (13)
— X3 =— 3,
sKa piBHOCWIbHA cuctemi (1.1).
I3 cucremu (1.3) oCm1I0BHO 3HAXOAUMO:
x1=1; xp =2; x3=3.
JI1st mepeBipKy MiICTABUMO OTPUMaH1 3Ha4eHHs HEBIIOMUX B (1.1):
21+ 2 - 3 =1,
3-1+2-2-2-3=1,
1 —2+2-3=5.
Otpumaiin  BipHI piBHOCTI. OTXXe, OTpPUMaHI 3HAYCHHS HEBIJIOMHX

3aJ0BOJIBHSIOTH cuctemi (1.1).

2) 3naiinemo po3B’szok cuctemu (1.1) 3a dopmynamu Kpamepa.
BuzHauHUKM 00YMCIMMO 32 IPABUIIOM TPUKYTHHUKIB.

2 1 -1
A=3 2 =-2(=2-2-2+1-(-2)-1+3-(-1)-(-D)—-(-1)-2-1-1-3-2—
1 -1 2
-(=2)-(-D-2=1,
1 1 -1
A=|l 2 -2/=1-2-241-(-2)-5+1-(-)-(-)—=(-1)-2-5-1-1-2—
5 -1 2
~(-2)-(-D)-1=1,
2 1 -1
Ar=3 1 -2/=2-1-2+1-(-2)-1+3-5-(-1)-(-1)-1-1-1-3-2—
1 5 2
—-(-2)-5-2=2,
2 1 1
As=3 2 1|=2-2-5+1-1-1+3-(-1)-1-1-2-1-1-3-5-
-1 5
—-1-(-1)-2=3.
X :%;xz :%;)g :%:xl =1;x9 =2;x3 =3.

«BI/ILLI,a MaTeMaTuka»
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3) 3naiineMo po3B's30k cuctemu (1.1) 3acodamMu MaTpUYHOTO YUCIICHHS
3a (hOpMYJIOIO

X=4"B, (1.4)
i)
2 1 -1 X 1
A=[3 2 -2| X=|x,| B=|l
1 -1 2 X3 5

OOGepHEHY MATPHUIIIO 47! 10 OCHOBHOI MaTpulll A 3HaiigeMo 3a
dbopmyIioro:

- A Ay Az
4 ZM Ay Ay Az, (1.5)
A3 Ay A33
ne ‘A‘ — BU3HAYHHUK (JETEPMIHAHT) MaTpul A ;
Az’j 1=1,2,3;3=1,2,3) — anrcOpaiydi  JONOBHEHHS  E€JIEMECHTIB
Matpuili A4.
2 1 -1
Al=]3 2 -2/=1.
1 -1 2
AnrebpaivHi OMOBHCHHS A;; 004HCIMMO 33 GOPMYIIOI0
Ay =D My (1.6)

ne M;; — MIHOpH €IEMEHTIB d;; MaTpuill A.

BuxopucroByrouu ¢popmyiny (1.6), 3Haxoaumo:

App=(-D'! _21 _z =2;
App =(-D)'*? i _22‘=—8;
Az =(-D' ? _21‘=—5;
Agp =(-1)*"! _11 _21‘——1;

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT
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Ay =(-1)**2 f _21‘ =5;
Agy =(-1)*" f _11 =3;
A3l = (—1)3“; :; = 0;
A3y = (—1)3+2§ :;‘ =1;
A33 = (—1)2+3§ ;‘ =1.

[linctaBUMO OTpUMaHi 3HAYEHHS ISt ‘A‘ i A; y dopmyny (1.5),

OJIEP>KUMO:
| 2 -1 0
A‘1=I -8 5 1/
-5 3 1
I3 popmynu (1.4) orpumaemo:
X1 2 -1 0)(1 2-1-1-1+0-5 1
X2 [=|-8 5 1||1|=]-81+51+1-5|=|2].
X3 -5 3 1)1{5 -5-1+3-1+1-5 3

3 OTPUMaHOr0 MaTPUYHOIO PIBHSIHHS BUILIIUBAE:
x1=1; xp =2; x3=3.

Bionoeiov: 3agana cuctema JIHIMHUX PIBHSHb CYMICHA 1 Ma€ €IMHUMA
po3B'130K: X1 =1; Xp =2; x3 =3.

3agaya Ne2. /[aH1 KoOpAMHATH BEepIIUH mipaminn 4j A, A3 Ay : A1 (2;-11);
A>(5;5:4); A3(3;2;-1); Ax(4:1;2). 3naiirn:

1) noexkuny pebpa 44, ;

2) kyT MUK peOpamu Ay Ay 1 A1 Ay;

3) KyT Mk peOpom A) A4 1 TpanHI0 A Ay A3;

4) nnomy rpani A4 A Asz;

5) o0'em mipamiau;

6) piBHAHHA NpsMO1 A A ;

7) pIBHAHHSA IVIOIIMHA A Ay A3;

8) pIBHAHHSA BHCOTH, OIIIEHOI 3 BepmMHU A4 Ha rpaHb Ay Ay Aj3.

3po0utu cxemaTuuHe kpecieHHs (puc. 1.1).

«BI/ILLI,a MaTeMaTuka»
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Pucynok 1.1 — ITipamina

1) Busnaunmo n0BxkuHy pedpa Ay A4, .

Pozeé'szanna. JloBxxuna pedpa Ay A»> IOpIBHIOE TOBXKUHI Bektopa AyA-,
1412 1412
KOOPJIMHATH ¥ JIOBXKUHY SIKOTO BU3HAYUMO 3a (OpMYyJIaMu:

AA, ={X) —X13Y2 — Y1322 — 71 }- (1.7)
- 2 2 2
‘A1A2‘=\/(X2—X1) +(yr —y1)" +(zp —z)" (1.8)

ITincraBuBmm y dopmymu (1.7), (1.8) xoopauHatu Touok A 1 Ay,
OJIEP)KUMO:

AA, =3;6:3), AIAz‘ —32 162432 =346

Bionoegion: ‘AIAQ‘ =36 (nin.om).
2) BusHauumo Kyt Mk peOpamu A1 4> 1 A1 Ay .

Posé'sizannsa. Kyt mixk peOpamu TOpiBHIOE KyTy MIX BeKTopamu AjA, 1

A1 Ay - KyT @ MK BEKTOpamMu BU3HAYMMO 3a (POPMYJIOL0
(A1A, -A1A4).
‘A1A2‘ ' ‘A1A4‘

CosS (p =

(1.9)

Koopaunatu 1 noBxkuHy Bekropa A; 44 odunciaumo 3a popmynamu (1.7),
(1.8).
AjAy ={4-2;1+1;2—1}, 3Bigxu AjA4 = {2;2;1},

AAy =22 +22 412 sgimn AjAg =3 (uison).
Ckanspauii JOOYTOK BU3HAYAETHCS (hOPMYIIOH0:
a-b)=aybe+ayb, +ab.. (1.10)
BuxopucroByrouu ¢popmyny (1.10), orpumaemo:
(A1A, AjAL)=3-246-243.1=21.
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[TincraBUBIIM OTpHMaH1 3HAYEHHSA JUIA Y ‘AlAz ,‘A1A4‘, (AlAz -A1A4)

dbopmyiny (1.9), onepxxkumo:
21 7

®=33%6 346

Bionosgiovb: Kyt mMix peOpamu A1 Ay 1 AjAg o =17, 71"

cos =0,9525, 3eigxku 9 = 17, 71°.

3) BuzHaunmo KyT M1k peOpom A4j A4 1 TpaHHI0 A A A3.
Poss’azanna. Kyt o Mix pedpom A4j A, 1 rpanHo A Ay A3 3Haiigemo 3a

dbopmyIioro: L
sin o = ‘%—%) (1.11)

— —_—

ne ¢ - HanpsAMHHUU BEKTOp npsAMoi A;A;; N — HOPMaJIBHUN BEKTOP
IomuHU A Ay A3.

BizpMeMo BeKTOp A A4 y SIKOCTI HAIPSIMHOTO BEKTOpa ¢ npsaMol A1 Ay, a
BeKTOp HopMaiml N miomuHu A4; A, A3 3HaiemMo 3a (popmyInoro
N = 443 x 44,

Koopaunaru Bexropa A (A3 Bu3Ha4MMO 3a Gopmysoro (1.7):
AjAz ={3-2;2+1;-1-1},

3pinkn A Az = {1;3;-2}.
BektopHuii 100yTOK 004HMCTIOETHCS 32 (POPMYIIOHO:

ik
axb=lay a, a| (1.12)
by by b,
3actocoByemo dopmyiy (1.12):
i j ok
N=Aidyx Aidy =1 3 =2[=i(3-3=(=2)-6)— j(1-3=(=2)-3)+k(1-6-3-3)=
3.6 3

=21i—9; —3k.
JOBXHHY  BEKTOpa N = A Ay x 4|4y = {2 1;-9;-3} BusHaummo 3a
dbopmyioro (1.8):

N - J2D2 (=92 +(=3)2, 3mimxn N|= V531 (ait.on).

CxkansapHuii 100yTOK (2 : ﬁj obuucimmo 3a popmysioro (1.10):
(0-N)=2-21+2-(=9)+1-(=3), 3sigxu (/- N)=21.

«BI/ILLI,a MaTeMaTuka»
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[linctraBUMO OTpUMaH1 3HAYEHHSA ISt (Z-N), [

dopmyny (1.11):
21 7

3.4531 /531

Bionosiow: Kyt mixx pedpoM A4 A4 1rpaHHI0 AjAy Ay — a=17,68°.

b

- ‘A1A4

N v

sin o, = ~0,3037, 3B1nKku o = 17,68°.

4) Busnauumo 1oty rpaHi 4; A, As.
Poss'azanna. 1lnomy rpani Ay Ay A3 3HalAEMO 3a TOIIOMOT 0K ()OPMYIIH

1
S 4y 45 :5(A1A3 x A4 ) (kB.01). (1.13)

BpaxoByroun, 1110 ‘A1A3 X AIAQ‘ = ‘N‘ =+/531 (auB. morepenHIo 3a7avy),

Ta, BUKOpucToByroun ¢hopmyiy (1.13), orpumaemo:

1
SA1A2A3 = E\/ 531 (KB.OJI.).

Bionosiow: 11noma rpani 4; Ay A3 1Op1BHIOE

(kB.OJ).

5) BuzHaunmo o0'em mipaminn Ay Ay A3 Ay .

Poss’azanna. O0'eM mipamigy, moOyAoBaHOI Ha BeKTopax A;A4, ,AjAz,

A|A4 fAK Ha peOpax, BU3HAYMMO 32 JOIOMOIOK MIIIAHOTO JOOYTKY LMX
BEKTOpIB 3 TOYHICTIO /10 3HAKA:

|
VAIA A3A, = ig(AlAz -A1A3 'A1A4)=
X2—X| Y2—Y1 Z2-7Z] (1.14)

1
=ig X3—X] Y3—Vy1 Z3—Z|

X4=X1 Y4—Y1 247

ITincraBumMo koopauHaTH BeKTOpiBA1 4>, AjA3, AjA4 y dopmyny
(1.14):

-2=ié(3-3-1+1-2-3+(—2)-2-6—
1

| 3
VA A,A3A, =+ 1
2

[ \O IR VS @)

—2-3-3—(—2)-2-3—1-1-6)=ié(—21).

OCKUIbKM BHU3HAYHUK JOPIBHIOE BIJ €MHOMY YHCIY, Y JAHOMY BUIAIKY
nepel GopMyIIor0 MOTPIOHO B3SATH 3HAK MIHYC. OTXke,

21

7
VaAyAzA, = P (xy0.01).
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Bionosiov: O0'em nipaminn Ay Ay A3 A4 nopisHroe 3,5 (Ky0.0x).
6) CxilaneMo piBHAHHSA NpsAMol 4 A, .
Po3zé'szanns. BUKOpUCTOBYEMO PIBHSIHHSI MPSIMOi, IO MPOXOIUTH Yepes3
TOYKH Al (xl ) J’I,Zl ) 1 A2 (X2 ) y2722 )Z
X=Xl _ Y= _ Z'_Zl. (1.15)
X27=X1 Y27Y1 2277
[TincTaBumo y popmyiy (1.15) koopaunat To4ok A; 1 Ay, OAEPKUMO:
x=2 y—-(1)_ z-1
5-2 5-(-1) 4-1

3BIIKHU

x—=2 y+1 z-1
3 6 3
[ToMHOXUMBIIN OCTaHHE PIBHSAHHA HA 3, OJEP>KUMO KAHOHIYHE PIBHSHHS
npsamoi Aj Ay :

x—=2 y+1 z-1
1 2 1
x—=2 y+1 z-1
1 2 1
7) CxiraneMo p1BHAHHSA IUIOIIMHU A Ay A3.

Bionogiow: piBHAHHSA NpsIMOi 4] A» :

Po3s'sa3anns. BUKOpUCTOBYEMO PIBHSIHHS IUIONIMHM, IO MPOXOJUTH
4yepe3 TPH JaHl TOUKH 4] (xl s V1,21 ), A (xz, J’2,22) 1 A3 (x3, 3,23 ):
X—X] Y—Y1 Z2—1Z]
Xp=X1 Y2-y1 23-2z1|=0. (1.16)
X3—X] Y3-Y1 237
PIBHSHHSA IJIOUIMHY, 11O NPOXOAUTh yepe3 Touku Ay (2;—-L1), A,(5:5:4),
A43(3;2;-1), BinnmosigHo 1o ¢popmyiu (1.10), 3anumeTsCcss HACTYIIHUM YHHOM:
x=2 y+1 z-1
5-2 5+1 4-1|=0
3-2 2+1 -1-1
abo
x=2 y+1 z-1
3 6 3 |=0.
1 3 -2

Po3knaBmim oCTaHHIA BH3HAYHUK 32 €JIEMEHTAMH MEpIIOro pPsIKa,
OJIEPIKUMO:
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c-2) 0 o)
X_ f—
3 -2 Y I -2

abo
—-21x+9y+3z+48 =0.
Bionoeiov: piBHsSHHA IOMMHN A Ay Ay: —Tx+3y+z+16=0.
8) CkmazmeMo pIBHSHHS BHCOTH, ONYLIEHOI 3 BEpPIIMHM A4 Ha I'paHb
A1 Ay A3
Poss’azanna. [Ina cknanaHHSA PIBHSAHHS BUCOTH Ay As, sIKa IPOXOIUTH
yepe3 TOUYKYy Ay (x4, y4’24) NEPIECHIUKYISPHO 10 IUIOWMUHU  Aj Ay A3
BUKOPHUCTOBYEMO KaHOHIYHE PIBHAHHS MPSIMOI:
x—X4=y—y4=Z—Z4, (1.17)
m n p
1€ m, n, p — KOOPJIMHATOPU HAMPSIMHOTO BEKTOpA 11€1 IPSIMO.
VY S4KOCTI HampsIMHOIO BEKTOpa BUCOTU A4As5 00epeMO HOpMaJIbHHUN

BEKTOp ILIOIMMHU A] Ay A3:
N=|AjAsxA A, |=215-9;-3),
SKUW NEPIECHIUKYISIPHUN 10 IUIOMUHU A) Ay A3, TOOTO KOJNIHEapHUH [0

npsmoi Ay As.
[TinctaBumo y piBHsHHA (1.11) koopauHaT Touku Ay (4;1;2) 1 3amicTh
m, n, p — KOOPAWHATU BEKTOpA N= {2 1;-9;- 3} , OJICP)KUMO:
x—4 y-1 z-2
21 -9 -3
3B1JICH OJIEPKUMO KAHOHIYHE PIBHSAHHS BUCOTH AqA5:

x—4 y-1 z-2
7 -3 -1
x—4 y-1 z-2
7 -3 -1
3agaua Ne3. J[ano tpu Bepuiuau A(2;—-1), B(5;3), C(7;11) TpukyTHUKA.
3HANTH PIBHSAHHSA 1 JOBXKUHU MOr0 MEJ[laHHU, BUCOTH 1 OICEKTPUCH, MPOBEICHUX
3 BepIIMHA A . 3pOOUTH KPECIICHHS.
[ToOynyemo TpukyTHHK (puc. 1.2).

Bionosiov: piBHAHHSA BUCOTH A4 A5 —

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT
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y
C(7;11)
M(6;-7)
L(50/9; 47/9)
1L B(5:3)
1l .
o X
A(2;-1)
K=(66/17; -25/17)
Pucynok 1.2 — TpukyTHHK
Po3zé'sazanns.

1) Hexaii Touka M € cepenunoro croponn BC . Koopaunatu touku M
BU3HAYMMO 32 (hOopMyJIaMHU MOUTY BiIpi3Ka Y JAHOMY B1JIHOIIEHHI:
Xg +AX + A
B C. _ YB ycC . (1.18)

XM=—"7T"""7;
M 1+A 4 1+ A

Touka M € cepegunoro Biapizka BC, tomy A =1. ®@opmymu (1.18)
IIPUMUMYTh BUTJISA:
Xp +X +
Xy = BURC yy = TBIIC (1.19)
[TincraBuBmm y dhopmynu (1.19) koopaunatu touok B(5;3) 1 C(7;11),
OJIEPKUMO:

S+7 3+11

=7, M (6;7).
PiBusiHHs Memianu AM  onepxkumo 3a ¢popmyioro (1.15):
y+1 x-2
7+1 6-2°

oTXxe, 2x-y-3=0.
JloB>)KMHA Me/llaHu — BI1JICTaHb MK TOYKaMu A 1 M , IKy 3HaXOJIUMO 3a
dbopmyioro (1.8):

AM]=(6-2)2 +(7+1)2 = 80 = 4+/5.
Bionosiow: piBHsiHHS Meaiann AM : 2x-y-5=0,
JIOB)KMHA MEI1aHU ‘AM‘ = 4\/3 )

2) 106 3HaiiTH piBHAHHS BUCOTU AK , CKIaneMo piBHSHHSA CTOpOoHU BC

3a hopmyioro (1.15):
y=-3 x-5
11-3 7-5

, TO0Toy—3 =4 (x-5)

«BI/ILLI,a MaTeMaTuka»
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a60 4x —y — 17=0.
KyroBuii koedimienT uiei ctoponu Kze = 4. Uepes te mo BC L AK,
KYTOBI KO€(IIIEHTH IUX HIPSIMUX 3B'A3aHI1 PIBHICTIO:

-1
K4k =-Kpc-
I .
3 dopmynu (1.19) BummBae, mo K ax :—Z. PiBusiHHsT Bucotn AK

OyJeMo IIyKaTH y BUTJISAIL:

Y=y4=Kyg(x=xy). (1.20)
[TincraBuBum y ¢popmyiy (1.20) koopaunatu Touku A(2;—1) 1 KyTOBUUA
. 1 .
koediuieHT K Ax = v OJIEP’KUMO PIBHAHHS BUCOTH AK :
1
+l=——(x-2
y ;X2

abo x +4y +2=0.

JI71s1 3HaXOIKEHHS IOBXKUHU AK CIIOYaTKy 3HaUJIeMO KOOPAUHATH TOYKH
K. Ils Touka € Toukoro nepetuny BC 1 AK , ToMy i1 KOOpJIMHATH 3HAXOJIUMO
AK PO3B'I30K CUCTEMU PIBHSHb:

24
4x-y-17=0, |77 717"
=9
x+4y+2=0. x—@
17

Otxe, K = (66/17; -25/17).
2 2
|AK| = L I B 817
17 17

17

Bionogiow: piBasiHHA BUCOTU AK : x + 4y + 2=0);

8/17

17

3) Ilepexonsuu 10 po3risiay OicekTpucu AL, 3ragaemMo, 1110 BOHA JUIUTh
CTOPOHY BP Ha 4aCTWHHU, BIJIOBIAHO MPOIOPIIAHI JTBOM I1HIIMM CTOPOHAM,
TOOTO:

NOBXKHMHA BHCOTH |AK| = (nin.ox).

|BL| _ |48
iLq|  |ac|

AB|=1/(5-2)2 +(3+1)? =5, [AC/=4/(7-2)% +(11+1)% =13,

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT
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B _s
oTXkKe, A=—"7=—.
ILC| 13
3a popmynamu (1.18) maemo:
. _xgt+Aixc 5+45/13-7 50 _yBtAyc  3+5/13-11 47
L™ 1 513 9 LT 14513 9
PiBHsiHHS nipsAMoi, ipoBeaeHoi uepe3 A(2;—1) 1 L(50/9; 47/9) mae Burmnsin:
y+l  x-2
47/9+1 50/9-2°
: y+1 x-2
3BIJIKH =
56 32

abo 7x—-4y—-18=0.
JoBxuHa Oicexktpucu AL:

2 2
AL| = (@_2) +(4_7+1) _ 865
9 9 9

Bionosiow: piBHsHHS OicekTpucu AL : 7x —4y —18 =0;

865
~5

noBxUHA GicekTpucn |AL| =

3amauya Ned. 3HaliTU pIBHSAHHA NOPsIMOI, IO MPOXOAUTH YEPE3 TOUKY
A(2;5) 1 mapanenbHa 10 npsiMoi 3x —4y +15=0.
Poss’azanna. YMOBOKW NapaJleIbHOCTI JABOX MHpsAMHX Yy =kix+by 1
y =kyx + by € pIBHICTB 1X KyTOBUX KO€(]ILI€EHTIB:
ky=ky. (1.21)
PiBHSIHHS BUX1IHOI TIPsAMOI OyJIeMO IIYKaTH y BUTJISAIL:
Y=o =k(x=x,). (1.22)
3anuiiemMo pIBHIHHS JaHOI OpsiMoi y (opmi:

N
YT Ty

. . 3
TakuMm 4MHOM, KyTOBHM KOoe(ilieHT k = R JlaHa npsiMa mapajiesibHa 10
IIyKaHoi, ToMy 3 YMOBH (1.21) oTpumyeMo, 1110 KyTOBHI KOE(ILIEHT MIyKAaHOI

. : 3 . -
MPSMO1  TOPIBHIOE rE Touka A(2;5) nexutrb Ha WIyKaHIA NOpsSMIA, TOMY,

miicTaBasitou 'y piBHSHHA ~ (1.22) 3HaueHHs k= %, XA =2,YA =9,

OTPHUMAEMO:
y—5=3/4(x-2)
abo
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3x—-4y+14=0.
Bionogiov: PiBHSAHHS 1IyKaHOI NpsAMOi Mae BUrJs 3x —4y +14 = 0.
3amauya NeS. 3HaillTH KyT MK OPSIMUMMU:
2x+5y-15=0 1 3x—7y +2 =0.

Poszgé'sizannsn. Tanrenc xyra MK OpsaMuMu Yy =kix+by 1 y=kryx+by
BU3HAYAETHCS 32 POPMYJIOIO:
ky —kj
1+ k1k2 .
Axmo 1+ kjky =0, npsMi nepHneHIUKYISAPHI.

tg = (1.23)

PiBHSIHHS 3aaHUX MPAMUX 3aIUIIEMO Y BUTIISAL:
——%X+3i —§X+%
775 EARES
TakuM 4YuHOM, KyTOBI KOE(IIIEHTH [JaHUX NPSIMUX BIJIMOBIJIHO
NOpiBHIOWTH 2/5, 3/7. IliacraBuBiiu y dhopmyiy (1.23) 3HaueHHs JU1sl KyTOBHX
KOe(]ILI€HTIB, OTPUMAEMO:
0= 3/7—-(=2/5) 1
1+3/7-(=2/5)

b

3BIAKK @ = 45°.

Bionogios: Kyt Mix 3aJaHUMH IPSIMUAMU @ = 45°.

3amauya Ne6. Ckiactu piBHAHHS W OOyAyBaTH JIIHIIO, KOKHA TOYKA SKOI
PIBHOBIJIJIaJICHA B ABOX 3aJJaHUX TOYOK M;(-2; 4) 1 M, (6, 8).

Po3zs'sazanns. Hexait M(x; y) — 1OBIJIbHA TOUYKA IIYKAHOI JIiHII. 32 YMOBOIO
3a/1aui:

M\ M|=|MM|. (1.24)

3 1Hmoro OOKy, 3a QopMmylaMu BiJACTaHI MK JBOMa TOYKaMU

OJIEPXKYEMO:

2 2 2 2

MM = (x+2)2 + (v 423 [MaM]| = (x=6)> +(y-8)2.
[TixcraBisitoun i BUpa3u B piBHAHHSA (1.24), 3HAX0AMMO PIBHSHHS TaHOL

JIHIT:

2 2 2 2
Jx+22 +(y-2) =(x=6) +(y-8)*.
CopoctumMo oTpuMaHe piBHSHHA. [limHOCSUM 10 KBajgpaTy oOOUABI

YaCTUHU PIBHSHHA W PO3KPUBAIOUM JOYXKKU B MIAKOPEHEBUX BHpa3ax,
3HaXOUMO:

X2 +4x +4+y2 -8y +16=x2 —12x +36+y~ —16y + 64.
[licna mepeHeceHHs yCiX WIEHIB B JIIBY YacTHUHY 1 €JIEMEHTapHHUX
MIEPETBOPEHbB, OJICP>KUMO PIBHSIHHS:
2x+y—-10=0.
Lle piBHSIHHS € pIBHAHHAM NpsMoi JiHii (puc.1.3).
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3 eJleMEHTapHOI T'€OMETpii BIJIOMO, II0 T€OMETPUYHUM MICIEM TOYOK,
PIBHOBIJJAJIEHUX B1Jl ABOX 33JaHMX TOYOK M| 1 M5, € npsimMa, 10 IPOXOJIUTh

4yepe3 MOoro cepeinny, NepueHANKyJIIsIpHa 10 BIAP13Ky MM, .

y A
M,
10
2x+y-10=0
.M,
T+ -
0 5 X

Pucynok 1.3 — IIpsma
3amaua Ne7. Touka M pyxaerbcs Tak, MO B OyJb-IKUH MOMEHT 4acy ii

. C . . 2
BifcTaHb 10 TOouku A(6;0) BABIUI OuIbIIa 3a BIACTaHb JO TOYKHU B(g;O).

3HANTHU PIBHSAHHS TPAEKTOPIi IPSAMYBaHHSI TOUKU M .
Po3zé'sazanns. 1loTrouHl KoopavHATH TOYKM M TO3HAYMMO 4YEPE3 X, ),

To0TO M (x,y). 3a ymoBoto 3anaui [MA|=3-| MB |
3uaiinemo Biacrani |MA| i | MB | 3a ¢popmymnoro (1.8):

MA | =+/x-6)2 +(y-0)2 ;

IMB |=/(x ~2/3) + (y - 0)?.
[lizcraBngoun 1l BUpa3u B MONEPENHIO PIBHICTb, OJEPKUMO PIBHSIHHSA
TPAEKTOPIl NPSIMyBaHHS TOUKU M :

Jx =62 +y2 =3(x=2/3)2 +y2.
CHpoIIyrous 1€ PiBHSAHHS, 3HAXOAMMO:

X2+y2:4.

OTrpumanu piBHAHHS Koja 3 pajaiycoM R = 2 3 IEHTPOM Yy MOYaTKy
KOOp/IMHAT.

3amauya Ne8. Ckiactu piBHAHHS 1 OOyAyBaTH JIIHIIO, KOKHA TOYKA SKOI
piBHOBIIaNeHa Big Touku F(0; 3) 1 mpsimoi y = -5.

Poss'sazanns. Hexait M (x,y) — JOBUIbHA TOYKa IIyKaHOi JiHIL. 3a

YMOBOIO:
| MF |=| MN |, (1.25)
ne N — 0CHOBA NEPIEHIUKYJIIAPA, OMYIIEHOr0 3 TOUKU M Ha npsMy ) = -3.
2 2 . 2
| MF |=+/x“ +(y=3)" i |MN|=+/(y = (-5))" .

[TigcraBuBIIM oTpuMaH1 JOBXUHM B (1.25), orpumaemo:
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2 2 2
\/x +(y—-3) =\/(y+5) :
3BiacU x% + y2 —6y+9= y2 + 10y + 25.

[Ticyis mepeTBOpEHb OTPUMAEMO PIBHSIHHS

x% =16y +16,
sK€ BU3Ha4dae nmapadomny (puc 1.4).
yA
IR >
N0 T T x>
-1

Pucynok 1.4 — I1apabona

3agaua Ne9. SIke reoMmeTprUyHE MiCIle TOYOK BU3HAYA€ PIBHSHHS:
3x2 +3y2 —4x +9y +4 =0.
Po3zs'sazanns. loainumo oOKWABI YaCTUHU PIBHSIHHA Ha 3 1, JIOMOBHIOYHU
710 TOBHUX KBaJIpaTiB, OTPUMAEMO:

3 9 2° 4 3

-3 (3 -5
abo X——| +|y+=| =—.
3 2 36

[TopiBHSIBIIM OTpUMaHEe PIBHSIHHS 3 PIBHSIHHAM
(x-a)’ +(y-b)? =R 7,
K€ BU3HAYae KoJio 3 eHTpoM y Toutli C (a; 8) 1 paaiycoM R, OTpUMaEMO
BHCHOBOK:

2
a=—; b:-g; R:Z,
3 2 6
. . . 2 3).
TOOTO BUXIJHE PIBHSAHHS BH3HAYAE KOJO 3 IMEHTpoM y Toumi C 5,5 1

paaiycom R = %
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3amauya Nel(. BusHauutu BUJ 1 po3TalllyBaHHS Ha IUIOMIUHI JIIHIT
4x% —9y? —8x — 36y — 68 = 0.

Po3zé'sazanns. IlepeTBopuMoO 1By YacTUHY PIBHSHHS, BUAUISIIOYM IOBHI
KBaJpaTH:

A4x%7 = 2x+1) = 9(y% + 4y +4)—4+36-68 =0
a60 4(x —1)% —9(y +2)? =36.
Po3ainumMo oOuIB1 YaCTUHM PIBHAHHS Ha 36:
2 2
x-1% y+2)* _
9 4

[TopiBHSIBIIM OTpUMaHE PIBHSIHHS 3 PIBHSIHHSIM

(X—Xl)z_(y—}q)z=1
2 b2 ’

1.

a
sKe BU3Hayae rinepoony (ueHtp y toumi C(Xy;y;), MBBICI @ 1 b), OTpUMAEMO
BHCHOBOK, II0 IIIyKaHe pPIBHSHHS BHU3HAuYa€ rinepOoily 3 LEHTPOM Yy TOYIIl
C(1;-2) 1 miBBicsiMu a=3, b=2.

3amauya Nell. Busznauutu BHJ KpPHUBOI 1 1i po3TallyBaHHs Ha IUIOMIMHI 32
PIBHSIHHSIM
9x? +4y? — 54x —32y +109 = 0.
Po3ss'sazanns. 3rpynyeMo JTOJAHKU 13 3MIHHUMH X Ta V 1 JIOIOBHUMO
OJIEpEH1 BUPa3M 10 TOBHUX KBaIPaTIB:

9(x —3)% +4(y — 4)* =36.
Pozainumo oOuiB1 YaCTUHM PIBHAHHS Ha 36:
2 2
x-3* -4 _,
4 9
[TopiBHSIBIIM OTpUMaHE PIBHSIHHS 3 PIBHSIHHSAM

(X—X02+(Y—Y02=1
2 b2 ’

a
sKe BU3Ha4ae emrc 13 neHTpoM y touri C(Xy;yp) 1 mBBIicAMHU a 1 b, poOuMo
BHCHOBOK, 1110 IIIYKaHE PiBHSHHS BU3HA4a€ efirc 13 neHTpom y touil C(3; 4) 1
miBBicAMU a=2, b=3.

3amauya Nel2. Jlinig 3agaHa piBHAHHSAM r =1(() y HOJSPHINA cUCTEMI
KOOpAWHAT:

r
r

B 1-zing’
[ToTpiOHO:
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a) moOyayBaTH JIHIIO 32 TOYKaMH, MOYMHAKOYU Bl @ =0 10 =27 1
: T
HAJIAI0YM 3HAYCHHS (P Yepe3 MPOMiIKOK g;

0) 3HAWTH PIBHSAHHS JAHOI JiHII B JEKApTOBIM NPSIMOKYTHIA CHCTEMI
KOOPJIMHAT, MOYaTOK SIKOi 301raeThCsl 3 MOJIOCOM, a J0JIaTHA MiBBICH aOCIUC —
13 MOJISIPHOIO BICCIO;

B) 3a PpIBHAHHSIM B JIEKapTOBIM NPSIMOKYTHIA CHCTEMI KOOpJIUHAT
BU3HAUMTH, SKa II¢ JIHI.

Po3zs'azanns.

1) IloOynyemo miHiro 3a 1 piBHAHHAM. Haparoum 3HaueHHd ¢@ 1

BHU3HAYAIOYM BIINOBIIHE 3HAYECHHS 7, CKJIaeMo Taouiro 2.1:
Tabsmis 2.1 — 3HayeHHs NOJISIPHOTO pajiiyca 3aJeKHO Bl KyTa

Homep | Kyr, pan Ky, HOHHPHHH [To3HaYEHHS TOUKH
rpaaycu paalyc
1 0 0 2 A,
2 /8 22,5 2.94 Az
3 /4 45 6.9 A
4 3m/8 67,5 5 A4 3a mexxamu puc.1.5
5 /2 90 00 As
6 5m/8 112.,5 5 Ag3a Mmexxamu puc.1.5
7 3n/4 135 6,9 As
8 Tn/4 157.,5 2,94 Ag
9 m 180 2 Ag
Ajo
10 on/8 202.5 1,45
11 S5m/4 225 1,17 Aj
Ap
12 117/4 2475 1,04
13 3n/2 270 1 Ajs
Ay
14 137/8 292.5 1,04
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ITponoBxenns Tadn. 2.1

15 T4 315 1,17 Ais
16 1504 | 3375 1.45 A
17 2 360 2 A

[ToOynyBaBIIM BIAMOBIAHI TOUKH, OJEPKUMO LIYKaHy JiHit0 (puc. 1.5).

A
o0f
112,5° 67.5°
A- | 135
_ LA,
157.5° ‘ 450
5 0 05
180° A . A A
2l 0 .4
202.5°
3373

Pucynok 1.5 — JIiHis y mOASIpHINA cUCTEMI KOOPAUHAT

2) 3naiiieMo piBHSHHS AAHOL JIiHIT B JAEKapTOBIM MPSIMOKYTHIH CHCTEMI
KOOPJAMHAT, Y SIKOI IOYaTOK 301raeThbCs 3 MOJKOCOM, a J0JIaTHA IMIBBICh A0CIIUC —
13 TOJIApHOIO0 Biccto. IS 1bOro y JaHOMy pIBHSHHI MOJSPHI KOOPAMHATH
3aMIHMMO Ha TIPSIMOKYTH1, BUKOPUCTOBYIOUH (POPMYJTY:

X =T:COSQ; y =T-Sing; I'=\/X2+y2.

Otpumaemo:

X2+y2

3BIIKA w/x2 + y2 -y=2.

Lle piBHSIHHS JiHIT B IPSAMOKYTHIM CUCTEM1 KOOPJUHAT.
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3) 3BUIBHMBIIMChH BIJ paJuKally, OCTaHHE PIBHSHHSI MOXHA
3anucaTh y BUTIISIL:

)<2+y2 :(2+y)2

abo y:%x2 —-1.

3BiJICH BUJIHO, 1110 3ajaHa JIiH1g — rapadoa.

1.2 3aBpaHHA AJ51 CAMOCTIMHOI MIATOTOBKHU CTY/IEHTIB 10 MOAYJbHOI'0
KOHTPOJII0

3aBnanns Nel. Pos3p’s3at cucteMmy JIHIMHUX PIBHSHb METOJIOM
Kpamepa, merogom I'aycca 1 3a Jomomororw oO0epHEeHOi MaTpuill. BuzHauutu
PO3B’ 130K BIJIMOBIIHOT OJJHOPITHOI CUCTEMH.

x|+ x9 +x3 =3, X|+x9 +x3=7,
1.1)<x; +2x,+3x3 =6, 1.2)43x; +2xy—x3 =8,
X1 +5xy +7x3 =12. x| —xy +2x3 =-1.
x| +x9 +x3 =3, x| +x9 —x3 =0,
1.3)43x; +2xy—x3 =4, 1.4)<2x) +3x,+4x3 =6,
x| —Xxy +2x3 =2, Xy —x3 =-1.
2x1 +x9 +x3 =4, x| —xy +2x3 =4,
1.5)<x; +x543x3 =5, 1.6)< xo+x3 =1,
x] +5xy —x3 =5. —2x1—xy +x3 =1.
X| + X9 —x3 =-3, 3x1 +2x9 +x3 =35,
1.7)4x; +2x3 =09, 1.8)42x1 +3xy +x3 =1,
x| +2x9 +x3 =35, 2x1 +x9 +3x3 =11.
x| —xy +x3 =1, X| —2x9 +3x3 =6,
1.9)42x1 = 7xp—-3x3 =-13, 1.10)4 2x1 +3xy —4x3 = 20,
x| +xy =1. 3x1 —2xy —5x3 = 6.
2x1 +xy +x3 =3, 4x1 —3xy +2x3 =9,
1.11)§—x1 —x3 =3, 1.12)42x) +5xy —3x3 =4,
x| —2xy +x3="7. 5x1 +6xy —2x3 =18.
2x1 +x9 +x3 =2, x|+ X9 +2x3 =—1,
1.13)4 x1 +x,+3x3 =4, 1.14)42x) —xp +2x3 =4,
x] +5xy —x3 =4. 4x1 + xy +4x3 =-2.
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1.15)

1.17)

1.19)

1.21)

1.23)

1.25)

1.27)

1.29)

2x1 —xy —x3 =4,
3x; +4xy —2x3 =11,
3x1 —2xy +4x3 =11.
3x1 +4xy +2x3 =38,
2x1 —x9 —3x3 =4,
X1 +5xy +x3 =0.

X +x9 —x3 =1,

8x1 +3xy —6x3 =2,
4x1 + x9 —3x3 =3.
x| —4xy —2x3 =3,
3x] +x9 +x3 =35,
3x1 —5xp —6x3 =-9.
Tx1 —S5xy =31,

4x) +11x3 =43,

X1 +2xy +4x3 =31,
5x1 +xy +2x3 = 20,
3x) —x9 +x3 =09.
3x1 +2xy +x3 =3,
2x1 +3xy +x3 =4,
2x1 +x9 +3x3 =4.
x| —2x9 +3x3 =2,
2x1 +3xy —4x3 =1,

3)61 — 2)62 — SX3 = —4.

3apaannsa Ne2. Po3B’si3atu cucreMy JIHIMHUX piBHAHb MeToAoM ['aycca.

2x1 + 3)62 + 4X3 =-20.

1.16)

1.18)

1.20)

1.22)

1.24)

1.26)

1.28)

1.30)

4x1 —3xy +2x3 =11,
2x] +5x9 —3x3 =8,
5x1 +6xy —2x3 =19.
X| + Xy +2x3 =3,
2x] —xp +2x3 =4,
4x1 + x9 +4x3 =8.
2x1 —x9 —x3 =0,
3x; +4xy —2x3 =11,
3x1 —2x9 +4x3 =-1.
3x1 +4xy +2x3 =11,
2x] —xp9 —3x3 =0,
x)+5xy +x3 =11.
X +x9 —x3 =1,

8x1 +3xy —6x3 =10,
4x1 +x9 —3x3 =35.
x] —4xy —2x3 =0,
3x] +xy +x3 =7,
3x1 = 5x9 —6x3 =0.
Tx1 —S5xy = =8,

4x; +11x3 =48,

2x1 +3xy +4x3 =27.
x| +2xy +4x3 =23,
5x1 +xy +2x3 =16,

3)61 —X) +X3 =4,

BusnauuTu po3B’sa30K BIJIOBIIHOI OJTHOPIHOI CHCTEMHU.

2.1)

2.3)

x| +x9 +x3 =3,

x| +2x7+3x3 =6,
2x1 +2x9 +2x3 =35.
x| +x9 +x3 =3,

3x] +2x9—x3 =4,
6x1 +4xy —2x3 ="7.

2.2)

2.4)

2x1 +x9 +x3 =4,
6x) +3x9+3x3 =11,
x| +5x9 —x3 =35.
X| + X9 —x3 =3,
x]+2x3 =9,

2x1 +2xy —2x3 =5.
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2.5)

2.7)

2.9)

2.11)

2.13)

2.15)

2.17)

2.19)

2.21)

2.23)

X] — Xy +X3 =1,

7)61 —7X2+7X3 =-13,

x| +x9 =1.

2x1 +x9 +x3 =3,

— X1 —x3 =-3,

6x1 +3xy +3x3 =7.
2x1 +x9 +x3 =2,

x| +x7+3x3 =4,

5x1 +5xy +15x3 =4.
X|+xy+x3=7,
3x] +2x9—x3 =38,
—Xx] —xp —x3=-1.
x| +x9 —x3=0,
2x] +2x9—2x3 =6,
Xy —x3=-1.

x| —xy +2x3 =4,
Xo+x3 =1,

3x1 +2x9 +x3 =95,
2x; +3xy +x3 =1,
2x1 +3xy +x3 =11.
X] —2x9 +3x3 =6,

3)61 - 2)62 - SX3 =6.
4X1 — 3)62 + 2)63 =9,
2)61 + 5)62 — 3)63 =4,

X1 + X +2X3 =—1,
2)61 — X7 + 2)63 = —4,

—2x1 +2x9 —4x3 =1,

2)61 — 4X2 + 6)63 =20,

12)61 —9)62 + 6X3 =18.

4x1 + 4x2 + 8)63 =-2.

2.6)

2.8)

2.10)

2.12)

2.14)

2.16)

2.18)

2.20)

2.22)

2.24)

2x1 —xy —x3 =4,

3x; +4xy —2x3 =11,
3x1 +4xy —2x3 =7.
3x1 +4xy +2x3 =8,
2x] —x9 —3x3 =4,
6x1 —3x9 —9x3 =0.

X +xy —x3 =1,

8x1 +3xy —6x3 =2,
4x1 +4xy —4x3 =3.
x| —4xy —2x3 =3,
3x; —5xp —6x3 =5,
3x1 = 5xp —6x3 =-9.
Tx1 —5xy +x3 =3,
4x) +11x3 =43,
21x; —15x9 +3x3 =-20.
X1 +2x9 +4x3 =31,
5x1 +x +2x3 =20,
3x1 +6x9 +12x3 =9.
3x1 +2xy +x3 =3,
2x1 +3xy +x3 =4,
2x1 +3x9 +x3 =8.
x| —2x9 +3x3 =2,
3x] —6x7 +9x3 =1,
3x1 —2xy —5x3 = 4.
4x1 —3xy +2x3 =11,
2x1 +5x9 —3x3 =8,
8x1 —6xy +4x3 =19.
X| + X9 +2x3 =3,
2x] —xp +2x3 =4,

4x1 + 4XQ + 8)63 =8.
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2x1 —x9 —x3 =0, x] —4xy —2x3 =0,
2.25)93x1 +4xy —2x3 =11, 2.26)3x1 +xp +x3 =7,

3x1 +4xy —2x3 =-—1. 9x1 +3xy +3x3 =0.

3x1 +4xy +3x3 =1, Tx1 —S5xy =8,
2.27)92x)1 —xp +2x3 =0, 2.28)74x1 + xy +11x3 =48,

x)+5xy +x3 =11. 8x1 +2xy +22x3 =27.

X +x9 —x3 =1, x| +2xy +4x3 =23,
2.29)48x1 +3xp —6x3 =10, 2.30)45x; +10xy +20x3 =16,

4x1 +4xy —4x3 =5. 3x] —xp +x3 =4.

3aBpanns Ne3. JlaHo KoopAMHATH BepmuH mipaMmigu Ay Ay A3Ay.
3HAUTH:

1) noBxuny pedbpa A, A3;

2) KyT Mk peOpamu AjAr 1 A1 Ay ;

3) KyT Mk peOpoM Aj A3 1 TpaHHIO Ay A3Ay;

4) nnowmy rpani Ay A3 Ay;

5) o0'em mipamiau;

6) pi1BHAHHSA NpsMOi 4 A ;

7) PIBHAHHSA IUIOIUIMHU Ay A3 Ay ;

8) PpIBHAHHSA BHUCOTH, OIIIIEHOI 3 BEpUIMHM A Ha IrpaHb AyA3Ay.
3pobutu cxemMaTH4HE KPECICHHS.

3.1) A41(4:2;5), 47 (0;7;2), A3(0;2;7), A4(1;5;0)

3.2) A;(4;4;10), 45 (4;10;2), A3(2:8;4), A4(9;6;4)

3.3) 41(4;65), 42 (6,9;4), A3(2;10;10), 44(7:59)

3.4) A1(3;5:4), Ay (8;7;4), A3(5;10;4), A4 (4;7:8)

3.5) A1(10;6;6), A5 (=2;8;2), A3(6;8;9), 44(7:10;3)

3.6) A1(1:8;2), 43 (5:2:6), A3(5;7;:4), A4 (4;10;9)

3.7) A41(6;6;5), A7 (4:9:5), A3(4;6;11), A4(69;3)

3.8) A41(7:2;2), Ay (5;7;7), A3(5;3;51), A4(2;3;7)

3.9) 41(8;6;4), 45 (10;5;5), A3(5;6;8), A4 (8;10;7)

3.10) A41(7:7;3), A2 (6;5;8), 43(3;5;8), 44(8;4;1)

3.11) 4;(0;7;2), Ay (4;2;5), A3(0;2;7), A4(1;5;0)

3.12) A41(4;10;2), A>(4;4;10), A3(2;8;4), A4(9;6;4)

3.13) A41(7:5:9), 47 (6;9;4), A3(4;6;5), A4(2;10;10)

3.14) A1 (47;8), 4> (8;7;4), A3(5;10;4), A4(3:5:4)

3.15) A1(7;10;3), A5 (—2;8;2), A3(6;8;9), A4(10;6;6)
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3.16) A;1(4;10;9), 45(5;2:6), A3(5;7;4), A4 (1;8;2)

3.17) 41(6;9;3), A>(4;9;5), A3(4;6;11), A4(6;6;5)

3.18) A1(2;3;7), Ay (5:757), A3(5;3:1), A4 (7:2;2)

3.19) 4;(8;10;7), A5 (10;5;5), A3(5;6;8), A4 (8;6;4)

3.20) A4;(8;:4;1), A>(6;5;8), A3(3;5;8), 44(7;7;3)

3.21) 41(0;7;2), Ay (4;2;5), A3(1;5;0), A4 (0;2;7)

3.22) A4;(4:;10;2), A>(4;4;10), A3(9;6;4), A4(2;8;4)

3.23) A4;1(7:5;9), 4>(2;10;10), A3(4;6;5), A4(6;9;4)

3.24) A4;(4;7;8), A>(5;10:4), A3(8;7;4), A4 (3;5;4)

3.25) A4;(7;10;3), A5 (6:8;9), A3(—2;8;2), A4(10;6;6)

3.26) A4;(4:;10;9), 4> (5;7;4), A3(5;2:6), A4 (1;8;2)

3.27) A1(6:9;3), A5 (4;6;11), A3(4;9;5), A4(6;6:5)

3.28) A1(2;3;7), Ay (5:3:1), A3(5:757), A4 (7:2;2)

3.29) A4;(8;10;7), A5 (5:6:8), A3(10;5;5), A4 (8;6;4)

3.30) 4;(8;4:1), Ay(3;5:8), A3(6:5:8), A4(7:7;3)

3aBaanus Ne4.,

4.1) PiBHsiHHS OJHI€T 31 cTOpiH KBajaparta x+3y-5=(0. CknacTu piBHSHHSA
TPhOX I1HIIMX CTOpPiH KBajpara, Akmo P (-1;0) — Touka mnepeTuHy WHOro
niaroHasnei. 3poOUTH KPECICHHH.

4.2) Jlani piBHAHHS OAHIET 31 CTOpIH pomOa x-3y+/10=0 1 oaHiel 3 KWOro
niaroHanend x+4y-4=(0; niaroHam pombOa mneperuHaroThess B Toull P (0; 1).
3HANTHU PIBHSAHHS 1HIIUX CTOPIH poMOa. 3pOOUTH KPECICHHS.

4.3) PiBHsIHHS 1BOX CTOpiH mapanenorpama x + 2y + 2=01x +y—4=0, a
PIBHSIHHSL OJIHI€I 3 MOro miaroHaneil x — 2 = (). 3HaillTH KOOpPAMHATH BEPIIUH
napasenorpama. 3poOUTH KPECIICHHS.

4.4) Hano aBi Bepminau A (-3, 3) 1 B (5; -1) TpukyTHUKa 1 Touka D(4,3)
MIEPETUHY BHUCOT TPUKYyTHUKA. CKIACTH PIBHSAHHSA WOro CTOpiH. 3poOuTH
KPECIJICHHS.

4.5) Hano Bepmunun A (-3; -2), B (4, -1), C (I, 3) tpaneuii ABCD
(AD|BC). Binomo, 1o giaroHasi Tparelii B3aEMHO MEPIEeHIUKYJISPHI. 3HAUTH
KOOpAMHATH BepiinHM D 1€l Tpamneiii. 3poOuTH KpeclieHHs.

4.6) Jlano piBHSIHHS JBOX CTOPIH TPUKyTHUKA Ix—4y+15=0 1 4x+y—9=
=(). Moro Mefianu nepeTuHaroThes B Touri P (0; 2). CKIacTH piBHAHHS TPEThOI
CTOPOHU TPUKYTHUKA. 3pOOUTH KPECIECHHS.

4.7) Hdano nBi Bepmiuan A (2; -2) 1 B (3; -1) 1 Touka P (1, () nepeTuny
Meniad TpukyTHKa ABC. CknacTu piBHSHHSI BUCOTU TPUKYTHHUKA, IPOBEICHO1
yepes TpeTio BepiinHy C. 3poOuTH KpECICHHS.

4.8) J1aHO pIBHSHHS ABOX BUCOT TPUKYTHHKA X+)y=4 1 y=2x 1 01Ha 3 HOT0
BepuinH A (0; 2). CknacTul piBHSIHHS CTOPIH TPUKYTHUKA. 3pOOUTH KPECIEHHS.
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4.9) JlaHo piBHSIHHS JBOX M€JIaH TpUKyTHUKA x—2y+1=01y—1=0 1 onHa
3 Horo BepmmH A (I; 3). Ckiiactd pIBHSHHS CTOPIH TPUKYTHUKA. 3pOOUTH
KPECJICHHS.

4.10) JIBl CTOPOHU TPUKYTHHKA 3a/1aHO PIBHSAHHAMHU Ix—2—8=0 1 3x—2)—
-8=0, a cepeanHa TPETHbOI CTOPOHU 30ITAETHCS 3 IMOYATKOM KOOPJIMHAT.
CkacTul piBHSIHHS 111€1 CTOPOHH.

4.11) /Bl HenapanenbHI CTOPOHU MapajiesiorpaMa 3aJal0ThCsl PIBHAHHIMUI
x+y-7=01x-5y+23=0, aiioro glaroHajii I€peTUHAIOTLCS B Toulli (5;5).
3HANTHU PIBHSAHHS IBOX 1HIIUX MOr0 CTOPIH.

4.12) JIBi mapaJiesibHI CTOPOHU pomMOa 3a1aHO PIBHSAHHAMHU 2x — Y +4 =0

1 2x—y—4=0, a onHa 3 miaroHaneii — piBHAHHAIM x + y—1=0. Cknactu
PIBHSIHHS ABOX IHILIKUX CTOPIH.
4.13) JIBl MpOTUJIEKHI BEPIIMHU poMOa 3HAXOAAThCs y Toukax A(3;4) 1

C(1;-2). Cropona AB HaxuneHa g0 oci abcumc mig kyrom 45°. 3Haliti

PIBHSIHHS BCIX CTOPIH pomoOa.
4.14) Touku nepetuHy npsamMoi 3x +4y =24 3 ocsIMU KOOPJMHAT 1 LIEHTP

Koma  x° + y2 —4x—-2y—-4=0 € BepmIMHAMU TPUKYTHHKA. 3HAUTH

KOOPJMHATH MEPETUHY JIBOX MOro MeAlaH 1 TOKa3aTH, I0 TPeTs MeliaHa
MIPOXOAUTH Yepe3 1[I0 CaMy TOUKY.
4.15) CropoHu TpUKyTHUKA 3aJ1aHO PiBHSIHHAMU 2x +3y =1, 3x -4y =2

1 12x-5y=1. Ha nepmiili CTOpOHI 3HANTH KOOPJAWHATH TOYKH,

PIBHOBIJIJIAJICHOT Bl IBOX IHIIIMX CTOPIH.

4.16) 3HailTH pIBHSHHSA NPSAMOI, KA MPOXOJIUTh uepe3 Touky (12;4), saxmio
B1JIOMO, 110 PI3HUIIA BiJCTaHEH IIi€i psAMOi BiJ TOUYOK (8;-9) 1 (-7;7) nopiBHIOE
9.

4.17) BuszHauuTH KOOPJAWHATH TOYKH, BUIJAICHOI BIJ HPAMOL
5x+12y+56 =0 Ha BiAcCTaH1, 1[0 JOPIBHIOE 5, 1 PIBHOBLAJAJICHOI BiJ TOUYOK
(3:-2) 1 (-5;4).

4.18) Ha npsmiit 3x—3y—7=0 3HANTH TOYKY, PIBHOBIIAAICHY BIJ
TouoK (3;-4) 1 (7;2).

4.19) Bepmmnamu TtpukytHuka € Touku A(1;2), B(-1L1) 1 C(-2;3).
3HANTH PIBHSAHHA NEPHEHAUKYISIpa, MPOBEAEHOro 13 cepearnu croponn AC, i
TOYKY TMEPETHHY HOro 3 MNpsMOI0, IO MPOXOJUTh 4Yepe3 BepuIuHy A
napajienbHo ctopoHi BC.

4.20) Koopaunatu KiHIIB OJiHI€T 31 cTopiH kBaaparta: (-3;-3) 1 (5;3).
3HANTHU PIBHAHHS MOTO CTOPIH.

4.21) Cknactu piBHSIHHA ¥ MOOYIyBaTH JIIHIIO, BIJICTaHI KOKHOI TOYKHU
SKOI B1J] MOYATKy KOOPAWHAT 1 B1J1 TOUKHU A (5, ()) BigHOCATHCS 5K 2:1.
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4.22) Ckiacty piBHSHHS ¥ MOOyayBaTH JIHIIO, BIACTaHb KOXKHOI TOYKHU
SIKO1 B TOUKU A (-1; ()) yABidl MeHIIIE BIACTaHI ii BIJ IPsIMOi x = -4.

4.23) Ckrnactu piBHSHHS 1 OOYJyBaTH JIIHIIO, BIJICTaHI KOXKHOI TOYKH
SKO1 B1] TOUKU A (2; 0) 1 B ipsiMoi Jx + 8§ = () BITHOCATHCA sIK 5:4.

4.24) Ckiactu piBHSHHS ¥ MOOyayBaTH JIHIIO, BIACTaHb KOXKHOI TOYKHU
SIKO1 B1JT TOUKHU A (4, () BABI4l OiibIe BigcTaHi Big Touku B (1, 0).

4.25) Cknactu piBHSHHS 1 OOYyBaTH JIIHIIO, BIJICTaHI KOXKHOI TOYKH
K01 Bl TOUKU A (2; () 1 B nipssMoi 2x + 5 = () BIIHOCATHCS 5K 4:5.

4.26) Ckiiacty piBHSIHHS ¥ MOOyayBaTH JIHIIO, BIACTaHb KOXKHOI TOYKHU
SIKO1 B1JT TOUKH A (3, ()) BABIYI MEHIIIA 3a BiJCTaHb BiJ TOUKHU B (26, 0).

4.27) Cknactu piBHSHHSA 1 NOOyJQyBaTW JIIHIIO, KOXXHAa TOYKa SKOi
OJIHAKOBO BijanieHa Biji TOUku A (0; 2) 1 Big npsiMoi y — 4 = 0.

4.28) Cknactu pIBHSHHA W MOOYyIyBaTH JIIHIKO, KOXHA TOYKa SKOI
PIBHOBIJIJIaJIEHA B1J] OC1 OPJIMHAT 1 B1J OKOIY X+ y2 = 4x.

3aysadicenns. Haragaemo, 1o BiJCTaHb BiJ TOYKH A 10 ¢pirypu @ —
HaliMEHIIIa 3 BIJICTaHEH MIXK TOUYKOIO A 1 Toukamu ¢irypu .

4.29) Cknactu piBHSHHSA 1 NOOyJQyBaTW JIIHIIO, KOXKHAa TOYKA SKOi
PIBHOBIIaNIeHa BiJ TOUkU A (2, 6) 1 Bix nipsmoi y +2 =0.

4.30) Cknactu piBHAHHS ¥ MOOyAyBaTHU JIHIIO, BIACTaHb BiJ KOXKHOI
TOYKHU SIKOi 10 TOYKU A (-4, () BIITHOCUTHCA J10 BIJICTaH1 JI0 MOYaTKy KOOpAUHAT
sk 3:1.

1.3 TeopeTn4Hi 3anuTaHHs 10 MoayJs 1

1 BuzHauHUKKM APYTroro mopsiaKy Ta iX BIACTHBOCTI.

2 Bu3HauyHUKM TPETHOro MOPSAKY Ta X BIACTUBOCTI.

3 Po3knaja BU3HAUHMKA 32 €IEMEHTaMHU psKa a00 CTOBIILISL.

4.  TloHATTS NpO BU3HAYHUKH BUIIMX MOPSAKIB.

5 Marpuiii, OCHOBHI O3Ha4Y€HHS Ta Jiii HaJ HUMHU.

6 ObepHena Marpuis, TeopeMa IpO ICHYBaHHS OOEpHEHOI

MaTpHIILi.

7. Panr maTpuiil Ta MeToIM HOro OOUYUCIICHHS.

8. Cucremu JiHIAHUX anreOpaiyHUX  pIBHSAHb, OCHOBHI
O3HAYECHHS.

9. Po3B's3yBaHHS CHCTEM IIHIMHUX pIBHSAHb 3a (opmylaMu
Kpamepa.

10. MarpuyHuil 3anKC CUCTEMU JIHIHHUX PIBHSHb.

11. Meron obepHeHOI MaTpulll PO3B A3YBaHHS CUCTEM JIIHIMHUX
PIBHSIHB.

12.  Po3B'si3yBaHHS cCUCTEM JIHIMHUX PiBHAHb MeTo0M ["aycca.

13.  Kpurepiit Kponekepa-Karmesnai cyMiCHOCTI CUCTEMU JIHIMHUX
PIBHSIHB.
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14. Bexropu 1 JiHi1MHI A1l HAJ HUMH.

15. TIlpoexiiist BEKTOpa Ha BICh.

16. HamnpsamHi KOCUHYCH BEKTOpa.

17. JloBkHHaA BEKTOpA.

18. Posknaa BekTopa 3a 0a3uCOM.

19. TIloain Bigpi3Ka B JaHOMY BIJHOIIICHHI.

20. CkamsspHuid 100YyTOK BEKTOpIB, (OpMYIM OOUYMCICHHS 1
3aCTOCYBaHHS.

21. BnacTUBOCTI CKJISIPHOTO JOOYTKY BEKTOPIB.

22. BekropHuii [100yTOK BEKTOpIB, (GOpMyNH OOYHCIECHHA 1
3aCTOCYBaHHS.

23. BnacTUBOCTI BEKTOPHOIO JOOYTKY BEKTOPIB.

24. Mimanuii 100yTOK BEKTOpIB, MOr0 BJIACTUBOCTI, (HOPMYIIH

OOYHMCIIEHHS 1 3aCTOCYBAHHS.

25. BnacTuBOCTI MIIIAHOTO JOOYTKY BEKTOPIB.

26. YMOBHM KOJIIHEAPHOCTI BEKTOPIB.

27. YMOBM NEPNEHANKYIAPHOCTI BEKTOPIB.

28. YMOBM KOMILJIaHAPHOCT1 BEKTOPIB.

29. JlexaproBa NpsIMOKYTHA CUCTEMA KOOPJIMHAT.

30. TIlomsapna cucrema KOOpAUHAT.

31. JIinHii Ha MJIOMIMHI Ta iX PIBHSAHHS.

32. 3Haxo/UKEHHS PIBHSHHSA JIHII 3a 11 T€OMETPUYHUMU
BJIACTUBOCTSMH.

33. Kpusi y NOJAsIpHUX KOOpAUHATAX.

34. IlapameTpuuHe 3aaHHS KPUBUX.

35. BekTopHE 3a/1aHHS KPUBUX.

36. Ilpsima Ha IJIONIMHI, Pi3HI BUJU ii PIBHSHB.

37. 3aranbHe pIBHSHHS MPSMOI Ta MOTO JTOCIIIKCHHS.

38. HenoBHe piBHAHHS MIPSAMOI Ta HOTO AOCIIIPKEHHSI.

39. Kyt M 1BOMa MPSIMUMH.

40. YMoBH napaJieIbHOCTI ABOX MPSMHX.

41. YMOBM NEpNEHANKYIAPHOCTI JBOX MPAMHUX.

42. BiacTtaHb BiJ TOUYKH JO NPSIMOI.

43. BixgcraHp B1J TOYKH JI0 IUIOIIHUHH.

44. TloHATTS TIpO JIIHII APYTOro NOPAJKY: KOJIO, eJiIc, rinepoona,
napadoa.

45. KaHoHIYHE pIBHSHHS KoJia 1 HOro rpadik.

46. KaHoHIYHE pIBHSHHS €JIIICY 1 Horo rpadik.

47. KaHOHIYHE piBHSHHS rinepOoiu 1 ii rpadik.

48. KaHoHIYHE piBHSAHHS napadoiu 1 ii rpadik.

49. PiBHSHHS JIHII y NOPOCTOpL. 3arajbHE PIBHSHHSA NPSIMOI Y
MPOCTOPI.
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50.
MPOCTOPI.
51.
MPOCTOPL.
52.
53.
54.
55.

35

Hanpsmuaunii  BekTtop. KaHOHIYHE pIBHSHHS MpsAMOi Y
PiBHSIHHS TIpsAAMOI, SIKa MPOXOAMUTH 4Yepe3 Bl AaHl TOYKU Yy

KyT Mi>x 1BOMa MPSAMUMH Y TTPOCTOPI.

YMOBHU nmapaneabHOCTI ABOX MPSMUX Y MPOCTOPI.

YMOBHU NEPIEHIUKYISIPHOCT] ABOX MPSMUX Y MPOCTOPI.
[loBepxHst y mpoctopi. PIBHSHHSA IUIOIIMHU Yy MPOCTOPI,

HOPMAJIbHUU BEKTOP.

56.
57.
58.
59.
60.
61.
62.
63.
64.
635.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

3arajibHe PiBHSHHS IUIONIMHUA Ta KOTO AOCIIIKCHHSI.
HemnoBH1 pi1BHSHHS MJIOMIUHM 1 1X JOCIIIIKCHHSI.

PiBHSIHHS TUTONIWHMY, 1110 TPOXOAUTH YE€pPE3 TPU JaH1 TOUKH.
KyT Mix miommHamu.

YMOBU napaneabHOCTI 1 MEPIEHANKYISIPHOCTI IBOX TLIOIINH.
KyT Mi psIMOIO 1 TUIOIIUHOIO.

YMOBHU MapaneabHOCTI OPSIMOT 1 MIOMINHHU.

YMOBHU NEPIEHUKYISIPHOCT] IPSIMO] 1 IIOMIUHHU.
[ToHATTS MOBEPXHI APYTOro MOPSJIKY.

LuniHapu4Hi HOBEPXHI Ta iX PIBHAHHSL.

Eninruaauil numisap.

I'nepOomiuHMi UATIHJP.

[TapabGoniynuii HHTHAP.

KoH14HI MOBEpXHI1 Ta 1X PIBHSHHS.

Cdepa ta ii pIBHIHHS.

Enincoin 1 ioro piBHSAHHS.

OnHONOpOXXHUHHUH Tinep0010ia 1 HOro piBHSIHHS.
JIBONIOpOKHUHHUM T1epO0sI0ia 1 HOro PIBHIHHSL.
Enintuunuii napa®omoin 1 Horo piBHSHHS.

[NnepOoniynuii napados0ia 1 KOro piBHIHHS.

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT
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MOJYJIb 2

2.1 lIpuxkiaagu po3B’si3yBaHHsS THUIIOBHMX 32/1a4

3 —
3agaua Nel. 3uaiit: Y = Lim 37" +26X L
X—>+w0 6x” —3x° +5x+4

: 0 . :
Posé'sizannsa. Maemo HeBu3HaueHICTh BUny [— |. [logimmMo yncenbHUK 1
o0

3HAMEHHUK JIpo0y Ha X
6 1
7x3 + 6x —1 a3
Y = lim 3 5 = lim X X
X—>+06x” —3x“ +5x +4 X—>+°06_i+i i
X X2 x3

Tenep MoHa 3aCTOCYBATH TEOPEMY PO TPAHULIIO APOOY:
Teopema 2.1. fdxuo lim f(x)=5b, lim ¢@(x)=c, c#0, TOo QyHKIIA
X—> +00 X —> +00
X : x) b
UAC)) Ma€ TPaHULIO MPU X — 400, IpudomMy lim A, = —, TOOTO rpaHulA
P(x) x—+0 O(x) ¢
BIIHOLIICHHS! (DYHKIIA JOPIBHIOE BIAHOIICHHIO TPaHUIllb, SKIIO TIPaHULIS
3HAMEHHUKA HE JIOPIBHIOE HYJIEBI.

1 : :
3BaKar4u Ha T€, IO MPU X —> 0O —3oe Ty HECKIHYEHHO Mail

3

6
2)
X X X

7
BEJIMYMHU, MAEMO Y = g
: . 7
Bionosios: Y = s

3aCTOCOBaHMI TPUIOM € 3arajJbHUM: OO DPO3KPUMU HEeBUSHAYEHICMb

0 . . .
8UOY {—} 3a0aHy BIOHOWEHHSAM 080X MHO20UNEHI8, mpeda YUCETbHUK 1
o0

SHAMEHHUK NOoOLIumu Ha xk, de k — Hausuwui CcmyniHb 3a3HAYEHUX
MHo204NeHi8. ToOi epanuys wacmku 080X MHO20YNEHI8 OOPIGHIOE:
- BIOHOWIEHHIO KOeIYIiEHmMI8 npu Cmapuiux CMmyneHsx X, SAKWO
CMYNeHl YUcelbHUKA I 3HAMEHHUKA 0OHAKOBI,
- HYII0, AKWO CIMYNIHb 3HAMEHHUKA Oilblile CIMYNeHsl YUCEeNbHUKA,
- HECKIHYeHOCmI, AKWO CMYNIHb 3HAMEHHUKA MeHWe CMmYyneHs
YlucenbHUKA.
Hanpuknan,
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6x° —Tx*+3%° —4x2 +8x-9 6
lim 5 2 =—=2;
X—0 3x~ + 5x 6x +7x —11x-2 3
lim 2X —T7x+12 _0:
x—% 5x2 +9x° —8x> —5x -2
o 4x7 —6x? +1x—18
lim —

x—>®  3x2 _0x+24

2
3agaua Ne2. 3panit ¥ = llm — -9

x—o3Vx+1 2

Po3zé'sizanna. Ilpn x =3 4ynCenbHUK 1 3HAMEHHUK Jpo0y 00epTaroThCs B
HyJIb. 3HAMEHHHUK MICTUThH IppallioHaIbHUN BUpa3 ~/x +1 - 2. [lo30ynemocs
IppalliOHAIBHOCTI Y 3HAaMEHHUKY. JIs [bOro MNOMHOKHMO YHCEJIBHUK 1
3HAMEHHUK HA CMPSUKEHMI 3HAMEHHHMKY BUPa3 /X +1+2, sxuii He IOPIBHIOE

HyneBi it X = —1,x # 3. Maemo:

T S x2 -9 i =G HEX1+2)
x=3Vx+1-2 x-53 (Wx+1-2)Wx+1+2)

(X 3)(x+3)Wx+1+2) x-3)x+3)Wx+1+2) _

= lim

x—>3 (Wx+1)2 =22 x—>3 x+1-4
m B3TIEEDOEXATHD) 3y xrl+2)=
x—>3 x—3 x—3

=(3+3)W3+1+2)=24.
Bionosion: Y=24.

. 0 .
TakuMm 4YMHOM, MIO0 PO3KPUTHM HEBU3HAYEHICTh BUIY [6 , B SKII

YUCEIbHUK a00 3HAMEHHUK MICTUTh 1ppAlllOHAIBHICTh, Tpeda Mo30yTucs
1ppalliOHAIBHOCTI.

: . 0 .
Jlesiki HEeBU3HAYEHOCT]1 BUAY [6 PO3KPHUBAIOTHCS 32 TONIOMOTOKO MEPIIO]

BAKJIMBOI TPAHMIL:
sin o

lim =1. (2.1)
a—0
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.2 X
sin® =
3agaua Ne3. 3naiitu ¥ = lim
x—0 X2
Po3zs'sa3anns. BukopuctoByemo (2.1):
2 2
. 2X . X . X
sin 3 smg smg1
Y= lim = lim = lim | =
x—>0 X x—0| X x—0 X 3
3
1

Bionosios. Y = 5

Hacniakuy nepiioi BaXJIMBOT TPAHMIL:

sin ax

lim
x—0 X

. tgx
lim g—zl;
x—0 X

. arcsin X
Iim ——=

x—0 X
arctgx

1;

lim 1.

x—0 X

. . cosa-cosx
3axaua Ned. 3uaiitu Y = lim 5 5

X—=>a x“ —q
Posgé'sizanna.  Ckopucraemocs TuM, IO TIPA X —>a
X—a

— 0, a Tomy:
X—a
sin
2
-1
X—a
2
Maewmo:
. X+a . X-—a . X+a . X—a
2sin———sin——— sin—— | sin——
Y = lim 2 2__ lim 2 ||=
x—a (x+a)(x—a) x—a|| X+a X—a
2
. X+a
. s sin a

= lim = )

X—a X+a 2a

) ) sin a
Bionosios: Y = i

2a

BHUKOHY€TBLCA:
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Taki » pe3ynpbTaTh MOXKHA OTPUMATH ¥ 32 JOMOMOIOK) HACTYIHOI
TEOPEMHU.

Teopema 2.2. Ilpu poskputrti HeBuzHadeHocTed Buay [0/0] MoxHa
YHCEIbHUK 1 3HAMECHHMK 3aMIHATH BEIMYMHAMHU, iM €KBIBAJICHTHUMH.

)
. . sin(x” -9
3agaua NeS. 3gaiitt Y = lim 2(—)
X>3x" —4x+3
Po3zé'szanns. CuHyc HECKIHUEHHO Majoro KyTa €KBIBAJICHTHHM caMOMy
bOMY KYTY (TOYHIIIE, MOr0 BEJIMUMHI B paJilaHax ), TOMY:
o2 2
. sin(x“ -9 : x“ -9 . (x=3)(x+3 . X+3
Yzllmz(—)zhmz—:hm( X )=11m—=
X23x% —4x+3 x-3x° —4x+3 x-3Ex-3)x-1) x-3x-1
Bionosiob: Y=3.
Ilepeiinemo n0 3ana4, NOB'A3aHUX 3 PO3KPUTTSAM HEBU3HAYEHOCTEU BUILY

3.

[1°]. TIpu mpoMy MOXyTh OYTH 3aCTOCOBaHi HACTYIHI (OpMymH (mpyra

BKJIMBA TPAHUIISA):
1 x
lim (1 + —j =e;
X —>00 X

1
lim (1+x)x = ¢;
x—0 2.2)

X
lim (1+Ej = ek;
X —>00 X

Lok
lim (1+ kx)x = e”.
x—0

2
3agaua Ne6. 3maittu lim (1+ 5tg”x)>Ct& X,
x—0
Po3zé'sazanns. Jlng Toro mo0 po3B's3aHHA L€l 3a1a4l 3BeCTH 10 (popmyl

(2.2), 3poOuMO 3aMiHy 3MIHHOI:
2 _
g x=z.
Toni:
1
ctg 2x = — =
tg“x 2
OCKUIBbKH,
limz = lim tgx =0,
x—>0 x>0
TO HOBa 3MiHHA z — 0, ko x — 0.
Maemo:
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40

1 1P
: 2.\3ctg’x 1. 3 : . 15
lim (1+5tg"x)>"® * = lim (1+5z2) Z =| lim(1+52)2 | =e"”.
x—0 z—0 z—0
Bionosiow: Y =e'>.
X
. 1 \x+1
3agaua Ne7. 3gaiitu Y = lim | — X+1.
X—>0 x3
Po3ze'sazanns.
Teopema 2.3. ko icHytoTh KiHleBl rpanunl lim f(x) 1 lim @(x), Mae
X—a X—a

Mmicie hopMmyna:

lim @(x)
mn[ﬂxﬂ@ﬁkz[hnlﬂxﬂXﬁa .
X—>a X—>a
3r1/1HO 3 Teopemoro 2.3:

X

R lim

. 1 x+1 . 1 X =00 X+1

Iim | — =| Iim — )
X—>0 X3 X—>0 X3

lim - =0; lim > =1,
X—>00 X3 x—o0 X + 1

TOMY
X

lim | ¥ Z ol —o,
X—>00 X3

X +7 2x+4
3agaua Ne§. 3gaiitu Y = lim ( J )
x—oo\ X +5

Po3zé'sazannsa. Po3minMMo 4YHMCENbHMK 1 3HAaMEHHUK Jpo0y Ha Xx i
ckopucraemocst hopmynamu (2.2):

Bionosion. Y=0.
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( 7)2X+4
1+
X

2x+4
) +7 )
hm( j = lim =
x—oo\ X + 5 X —>00 5 2x+4
X
2x 4 | _ 7 X |
lim (1+7) lim (1+7) lim | T+
_ XD®© X X—>00 X _ X—® J
2x 4 -
lim [1+°]  tlim[1+> - 5 x|
X—>00 X X—>00 X lim | 1+
X —>00 X J

T\2 14
(65)2 e10

Bionosion: Y = e4.

3agaua Ne9. 3HaliTy noxiaHy GQYHKITII:
X

y=—.
\/1+X2

Po3zs'sazanns. 3a popmynoro moxiaHoi 1pooy:

!

(uj u'v—v'u
- -
v %

Y nmanomy BUNAAKy u =x, v=1\I1+ X2 , TOMY

e _(ij
(o]

Bukonamu qudepeHiitoBaHHs, OTPUMAEMO:

1 1+X2 —¥2XX

' 2\[1+X2

Yy = 5

/

1+ x
[Ticns crpolieHb 0JIepKUMO:

41
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1

. : !
3agaua Nel(. 3naiitu noxigHy GyHKINT y = COS " :
+ X

Bionogios: y' =

/ 1 :
Po3zs'sazanna. JIns dyHkuii  y =cos " OCTaHHBOK OIIEPALIE €
+ X

. !
OOYHCIIEHHS KOCHHYCY, TOMY IPOMI)KHUM apryMeHTOM € U= " :
+ X

1 1
€v=
I+x x+1

[IpomMiKHUM apryMEHTOM BHUpa3y .Tomy nana ¢pyHkiis Mae

BUTJIST:

1
y=cosu; u=4Vv; v=——.
1+x

3acTocyBaBiiu GoOpMyIIy:

Yy = (@osui () (-

OTPHUMAEMO:

y' = —sin,| ! ! -

l+x [ 1 (1+x)°
I+x
OctaToyHo:
ol g !
Y 3 1+x
2(1+x)2
: |
sin,, |

Bionogios: y' = _ V+x

=
2(1+x)2

. : 1
3amauya Nell. 3Haiitu noxigny QyHkuli y = arcctg—(x > 0).

Ix

Po3zg'sazannsa. CriouaTky BBeIEMO MPOMIKHY (QYHKILIIO #, a TOTIM
0e3nocepeIHHO MPOIUPEPEHITIOEMO BUXITHY (DYHKIIIIO.
[Tepedopmymroemo 3a1auy:
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y=arccigu;, u=——;

OCKUIBKHY U = L TO u2 = l TOM
\/;’ X 9 y
, 1 1 1
y = A R
1+ x x 24/x
OcTaroyHo:
, 1
Y =——F— .
24/x(1+%)
1
Bionogiov: v/ = ————.
4 24/x(1+%)

3apaua Nel2. 3naiitu noxiaHy QyHKUii y = e

Pose'szanuns:
A 2 1
' x“+x+e
y' =e 2x +1).
2V X 2 +X+2
e\/ X +xte
Bionogios: y' = (2x+1).

2\/X2 +X+2

X

\ x2 +XxX+e '

3amauya Nel3. 3Haiitu noxigHy QyHKuUii y = /n ,x>0.
VI+ x?
Po3zs'sazanns. llepenunieMo QPyHKIIO y BUTIISIL:
1

y=In X-Eln(1+X2).

Tomi
111 1+x2% —x2 1
Y = Ty 2T N 2\
X 21+x x(1+x7)  x(1+x7)
Bionosion: y' :;2.
x(1+x7)

3amaua Nel4. 3naiitu  noxigHy — (QyHKOii, 3amaHol

y5 —Saxy + x> =0.

Po3zé'szanns. llpoaudepeniroeMmo 00MaB1 YaCTUHU PIBHOCTI:

5y4y' —5ay—Saxy'+ 5x4 =0.

43

HEsABHO.
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3rpyIy€eMo NOIaHKHU:

o 4 4
y(y —ax)=ay—-x .

OcTaTo4HO OAEPKYEMO:

y' —ax

Bionosion: y'=(ay— x4 ) /(y4 —ax).
3amauya NelS. Bu3HauuTH NOX1JHY CTENEHEBO-MIOKA3HUKOBOI (DYHKIIIi:
y = (sinx)°** (0 < x <m).
Po3zé’szanns. IlponorapudpmyeMo oOUJIB1 YaCTUHH PIBHOCTI:
Iny =cos x In sin x.
Tenep mnpoaudepeHItoeMo OOWJBI YAaCTMHU OCTAHHBOI PIBHOCTI,
BPaxOBYIOUH, 110 /n y — ckiaaHa GyHKINS 3MIHHOI X:

1, . - 1
—y =-sin X In sin X+ cos X —
y sin X

[ToMHOkMMO OOWJIBI YACTHHM III€1 PIBHOCTI HA ), 110 3a YMOBOIO 3aj1ayl

COSX.

nopisaioe (sin x)°°°* . OcraTouno oxepxuMo:

, : : cos’x . \COS X : : cos’x
y' =y| —sin x Insin x + — = (sin Xx) —sin X In sin X + — :
sin X sin X
Bionoegiow:
, : : cos? . \COS X : : cos’x
y' =y| —sin x Insin x +— = (sin Xx) —sin X In sin X +— :
sin X sin X
2
. dy .d
3agaua Nel6. 3naiitu & 1 J , SIKIIO
dx gy
x=t%+ 2t;
y =In(t+1).

Po3z6 azanus.
SAxmo QyHKIIA y Bl HE3&IEKHOI 3MIHHOI X 3aJaHa 4yepe3 JOMOMIKHY
3MIHHY (ITapaMerp) t:
x=x(), y=y®,
TO MOX1/IH1 BiJl y 110 X BU3HAYAKOTHCS (hOpPMYJIaMHu:
dy _ yi
Yyx=—-=" (2.4)
dx x;
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2 ! ! !
yod d (¥x)

R N 25)
dx dx Xy

3HaxX0AMMO MOX1JIHI BIJI X 1 Bijl ) 3a TapaMeTpoM t:

o 4,
dt

dy 1
a T

ykany noxigHy Bij y MO X 3HaXOAUMO 3a popmMynoro (2.4):
, _dy vt 1 1 1 -2
dx  xt  (t+D2t+2) o+ 1)2 2
Jlami 3HaXOOMMO TOXiJHY BiJ ) 3a MapaMeTpoM f{, a TOTIM MIyKaHy
Ipyry noxigHy 3a popmysoro (2.5):

' dyx -3
)t = =—(t+1) °;
(YX)t dt ( )
S 2 R (B S

Tk x| 2(t+1)

Bionogion: y'y :l(t+1)_2; ) :—l(t+1)_4.
2 X 2
[lepexoquMo 10 po3B'A3aHHS 3a/Jad PO HAWOUIbIIT ab0 HaMeHI
3HAQUYEeHHS BeNWMYMH. (s po3B's3aHHA TakuxX 3a7ad IMOTPIOHO, BUXOIAYU 3
YMOBHM, BHUOpaTH HE3aleXKHY 3MIHHY ¥ BUPA3UTU JOCHIJKYBAaHY BEIUYHHY
yepe3 I10 3MIHHY, a MOTIM 3HaWTU IIyKaHe HaiOiibiie abo HaWMEHIIe
3Ha4YeHHS oTpuMaHol ¢yHkuii. [Ipm wmbOMy 1HTEpBan 3MIHM HE3aJIEKHOI
3MIHHOI, SIKUI1 MOK€ OyTH KiHIIEBUM a00 HECKIHUYEHHUM, TaKOX BU3HAYAETHCS 3
YMOBHU 3a/1aul.
3amaya Nel7. MammnnHa [O0OCTaBlis€ 3€pHO Ha €JE€BAaTOp IO CTENOBIA
n0po3i, a motiM 1o moce. Ilig SKuM KyTOM JI0 IIOCE MOBHMHHA MPOXOJUTH
CTEIoBa J0pora, 100 MallMHA BUTpadyaid HAaWMEHIIIMM 4Yac Ha BECh IUIAX,
AKIIO 1O CTEMOBINA JOPO31 MIBUAKICTh MAILIMHU Y k pa3iB MEHIIA, HIX 1O moce?
Po3zs'sa3anns. 3pobUMO pUCYHOK 10 3aj1aui:
D C B

A
Pucynok 2.1 — Cxema MicC1I€BOCTI
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Hexaii mammnHa noctaBisie 3epHO 3 yHKTY 4 B yHKT B. Biapizok AC
300paxkye CTENoBy Aopory, a Biapizok CB — moce (puc. 2.1). Yac, BuTpaueHuit
Ha MEPEBE3EHHS 3€pHAa, CKIAJa€Thbes 13 vacy mpoizay mo goporax AC 1 CB.
[To3Haunmo MWIBUAKICTH Pyxy no gopo3i AC uepe3 v, TOAl, 3TITHO 3 YMOBOIO,
IIBUJIKICTh PYXY IO IIOCE JIOPIBHIOE KV

[lo3Haummo KyT, MiJg SIKUM CTENOBa JOpora MPOXOIUTh 1O IIOCE, O,
BEJIMYMHY Biapi3ka AD 1 DB uepe3 /, a BennuuHy Bijapizka DB uepes a.

Posristnemo AADC:

AC = !

sin o
Yac pyxy MamiHA PO3TIISTHEMO SIK (DYHKIIIIO KyTa o
V4 a—/ct o _ V4 a V4
t(a) =——+ g +———ctga.
v sin o kv ~vsina kv kv
BuznaunMo kpuTtuaHy TOUKY. JJIs 1IbOTO 0OYHMCIMMO TIEPITy MOX1AHY:

V4 CosS o 1 1
t'(a)=—| - +0+— ;
(@ [ ul j

, CB=a-/ctga.

sin“a K sin“q
cos o 1 1
t'(a)=0; - 3 +0+— 3 =0;
sin“o K sin“a

kcosoa=1; cosoc:l.
k

JI1st TOCHPKEHHS. KpUTHYHOT TOUKU OOUHUCIMMO APYTY MOX1JIHY:

4 B 4

, ¢ sindo—2sin o cosZa 2 sin acos a
t"(a) =—| — =
sin o, ksin "o

4 3 .

L sina(1+cosza)_2005a ! k +k cos?a—2 cos a B
sin "o, k sin~a,

\% \% k sin3a

_£k+kcos2a—200sa

kv sin3 o

1
O06uMCcIMMO 3HAYEHHS APYToi MOX1JHOI PU COS O = E

s1n(x—\/1—cos o= /1——2 ‘}
k

kik -2t K3 k——
—i k2 k—i = >0
2y X (k2—1)\/1<2—1 m/kz—l

k
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1 a
3 puc. 2.1 BUIHO, O cOS O = — < ——

AB
Ha Bxazanomy npoMixkKy (QyHKIIS #(0) Ma€ €IUHUNA €KCTPEMYM-MIHIMYM.
OT1xe, 3 HUM 301raeTbcs HaliMeHIle 3HaYeHHs (PYHKIII.
Bionosiow. SIkmo MIBUAKICTB MO 1IOCE B k pa3 OuIblla 3a MBUAKICTh I10
CTENOBINA IOPO31, TO CTENOBA JI0pOra Ma€e MPOXOAMUTH J0 IIOCE MiJ KyTOM, IIO

. 1
BU3HAYaA€THCA CIIIBBIJJTHOIICHHAM COS O = E .

3aoaua Nel8. [ocnigutd QyHKIIO MeEToJaMHu JU(EpeHIIATbHOTO
YUCJIEHHS Ta NoOyAyBaTH 1i rpadik, BAKOPUCTOBYIOUH JIaHl TOCIHIIKEHHS.

X3 —6x2 +25x—28
2(x—2)?

y:

Po3zs'azanns.

JlocnipkeHHs PyHKIIIT TPOBEAEMO 3a MIJIAHOM:

1) 3naliTu 00sacTh ICHYBaHHS (YHKIIII.

2) 3HalTH (SKIIO L€ MOXJIMBO) TOYKM MEpPEeTUHY rpadika 3 ocsiMu
KOOp/IUHAT.

3) Hocnianty QyHKIIII0 HA EPIOJUYHICTh, IAPHICTh 1 HENAPHICTb.

4) 3HaliT TOYKU PO3PUBY, TOCITIIUTH iX.

5) Bu3zHauutu 1HTEpBaJIM MOHOTOHHOCTI, TOYKH JIOKAIbBHUX MAKCUMYMIB 1

MIHIMYMIB rpadika QyHKIIIi.

6) BcraHoBUTH 00J1aCTI ONYKJIOCTI Ta BrHYTOCTI, @ TAaKOX TOYKHU

neperuny rpagika QyHKIIii.

7) 3HalTH aCUMIITOTH KPHUBOI.

8)IToOynyBatu rpadik GyHKIIIi, BpaXOBYHOUH MIPOBEICHI TOCIIIKECHHS.

Peanizauisa ninany

1. @yHKIIIS ICHYE 17151 BCIX 3HAYEHD X, 32 BUHATKOM X=2.

2. 3HaxoauMO TOYKYy TepeTuHy 3 Biccto Oy. JlJisi 1bOro MoKjIageMo B
piBHsHHI x=0, Tom y=-3,5. Orxe, rpadik gaHoi PpyHkIii nepetuHae Bick Oy y
touiti (0;-3,5).

3HaxXoAMMO TOYKY TmeperuHaHHs 3 Biccto Ox. llokmagemo y=0, Tomi
OJICP>)KUMO PIBHSHHS:

x> —6x% +25x—28=0.

OCKUIbKM JAaHUM MHOTOYJIEH € 3BEJICHHM 1 Ma€ Il Koe(IlieHTH, TO,
SKIIO BIH Ma€ pallloHAIbHI KOPEHI, BOHM € IUIMMH 1 3HAaXOJAThCS Cepes
JUJTBHUKIB BUIbHOTO wieHa. [liacTaBumo y piBHSHHS x = £1;+2;+4;+7;+14;+28.
XKoane 3 uux 3HaAYEHb HE € KOPEHEM, TOMYy JIaHE€ pIBHSHHA HE Mae
palliOHAIbBHUX KOPEHIB.

3. @yHKIA HE MEpIoJIUYHA, 3arajlbHOTO THUITY, TOOTO ii rpadik HE €
CUMETPUYHUM 1O BIJTHOIIECHHIO 10 KOOPJAMHATHUX OCEH.
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4. OyHKIIIs B TOUI X=2 Ma€ pO3pUB APYroro pojay:
3 2
-6 x“+25x-28
lim X 22X TETTE
X—240 2(x—2)?

0.

5. 3HaxoUMO TepIiy MOX1HY, JOPIBHIOEMO 1i J10 HYJIS 1 HECKIHYEHHOCTI.
Onepxyemo:

(B3x% —12x+25)2(x —2) —4(x - 2)(x> —6x% +25x —28)
4(x-2)*

Y

X3—6X2—X+6

2(x—2)°
3BIJIKU:

x> —6x2 —x+6=0.

Kopeni niporo piBHsiHHS: -1, I, 6.
[IpupiBHIOIOUN JO HECKIHYEHHOCTI, 3HAXOIUMO:
x> —6x% —x+6 B

2(x-2)°
3BIIKH Xx-2=0, TOOTO X=2.

JInst TOCHIPKEHHST Ha MakCUMyM 1 MIHIMYM VY CTalllOHApPHUX TOYKax
(KOpiHHS piBHAHHS y' = 0) 3HAXOAMMO JIPYTY MOXIiTHY JaHOT (YHKIIIT:

13(){—8)
. 13

(x-2)"
BuzHauaeMo 3HaK Apyroi MoxXiJAHOI B OTPUMAHUX CTAlllOHAPHUX TOYKAX:
y'(=1) <0; y'(1)>0; y'(6) > 0.
Otxe, npu x| =—1 QyHKIIA 10OCATaE MAKCUMYMY, IIPH X7 =11 X3 =6 —

o0

b

y

MIHIMYMY. 3Ha4€HHS (PYHKIIIT X TIPU IIUX 3HAYCHHSX X'
y(=1)=-3,3; y(1)=-4; y(6)=3.8.

3HaIOYM TOYKH EKCTPEMYMY, JIETKO BCTAHOBHUTH 00JIaCTI 3pOCTaHHS I
criaJaHHs QyHKI:

st -0 <x<-/  (yHKIIISI 3pOCTAE;

s -1<x<I QyHKIIis criazae;

st [<x<2  (QyHKUIS 3pOCTaE;

s 2<x<6  (QyHKIIis clajiae;

s 6<x<co  (PyHKIIISI 3POCTAE.
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6. BcraHoBneHHsA o0nacTedl OMYKJIOCTI 1 BTHYTOCTI, @ TaKOX TOYOK
neperuny. JlJis 3HaXOKEHHSI TOUOK MEPErHHY JAOPIBHIOEMO JPYTY MOXIJIHY 10

Hyist. Onepxxyemo y" = 0, ToOTO X — % =0, 3BIJKH X = %

[Ipu nepexo/i yepes3 3HaUYEHHS X = 3 Apyra noxiJHa 3MiHIO€ 3HAK:

8 8
""——h |<0; y"|—+h |[>0.
y(m j y(m j

[Ilo6 BcTaHOBUTHM OOJACTI OMYKJOCTI M BrHYTOCTI, PO3IJIIHEMO 3HAK
APYroi MOX1JHOI Y HACTYITHUX POMIKKaX:

8 8
(—oo, B) , (B 2),(2,40).

Maewmo:

IS —oo<x<%, y"<0 - KpuBa ONyKia;

8 "
IS 3 <x<2,y >0 - xpuBa BrHyTa;

it 2<x <40, y"'>0 - KpUBa BrHYyTA.
7. PIBHSIHHS MMOXWJIOT aCUMIOTOTH OYJIeMO ITYKATH y BUTJISIAL:
y=kx+b, (2.6)
ae
k= lim () , (2.7)
X—o0 X
b= lim [f(x)—kx]. (2.8)
X—>00

3a dhopmynamu (2.7) 1 (2.8) 3Haxoaumo k i b:
x3—6x% +25x-28 1

k= lim 5 -
X —>00 2x(x —2) 2
3 £.2 .
b= lim X~ —6x +25)2< 28—lx Y
X—>0 2x(x —2) 2

: 1
3rigHo 3 (2.6) MaeMo y = EX —-1.
3HaiiieMo BepTUKaIbHI acUMNOTOTH. J[JI1 IIbOTO PO3B SI3yEMO PIBHIHHS

l =0, Todtox —2 =0, 3BiaKu x=2.
y
Tomy rpadix Oyae HeoOMExKEHO HaOMMKATUCA OO0 BEPTUKAILHOI
aCUMIITOTHU y BepXHii ii acTuHi, ockinbku 1im y = +oo.
x—2x0
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Tenep ycraHOBUMO B3a€EMHE pO3TAalllyBaHHsA KpPUBOI W aACHUMIITOTH
1

yzEX—L
JI71s1 OO CKJIaJIEMO PI3HUIIO OPJIMHAT KPUBOI 1 aCUMIITOTHU
x> —6x% +25x—28 1 13x — 20
5 ——XxX+1= —
2(x—2) 2 2(x —2)
. . . 20 . ..
s pi3HULS JOOPIBHIOE HYJEBI IIPU X = 3’ TOOTO Trpadik KpUBOI
120 3 . 20 .
MepEeTUHAE ACUMITOTY B TOYII E’ - E . Ha mpomixkky | — o, E IS PI3HUTIS

BIJI €MHA, OTXe, rpadik KPpUBOI 3HAXOAUTHCS MiJ aCUMITOTOIO, @ HA IPOMIKKY

(E&ooj BOHA JI0JlaTHA, OT)Ke, Tpadik 3HaXOAUTLCS HaJ ACUMIITOTOIO.

Tenep mnepexogumo a0 moOyaoBu rpadika. Hacammepen, HaHOCHMO
KOOPJAMHATHY IUIOIIUHY, aCUMITOTH, MOTIM TOYKA MAKCUMyMy 1 MIHIMyMYy i
TOYKY MEpPETruHy. 3HAIOUU MPOMIKKHU 3pOCTaHHA ¥ cnagaHHs (yHKIINI, a TaKOXK
MPOMDKKHU OIYKJIOCTI i BTHYTOCTI, MU MIOPIBHSIHO JIETKO OyyeMoO rpadik JTaHoi
¢yskuii (puc. 2.2).

max min

Pucynok 2.2 — I'padix pyHkmii
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2.2 3aBaaHHs IS CAMOCTINHOI MiATOTOBKU CTYAEHTIB 10 MOAYJIbHOI0

KOHTPOJII0

VY 3aBmanHsx Nel-No7 HeoOXiIHO 3HAWTHM TpaHUlll, HE KOPUCTYIOUHCH

npasuiioM Jlomirans.
3aBnanns Nel.

)
1) lim 22X+l
X—>0 x5_4
4 5.3
1.3) lim x3 2x” +10
x—>0  x” —4x+1
5 2
1.5) lim 2= 2% *1
x>0 3x° _4
4 2
1.7) Jim = 2x” +1
=00 x0 _4x 412
8 5
1.9) lim 2x° =2x" +1
X—>0 x7_4
3 2
111) lim 2% —2%" *1
x>0 4xS _4
5 3
1.13) lim 1 *1
x>0 x' —4x+6
3 2
1.15) lim 2% *1
X—0 x° —4x-5
5 11v3
1.17) limzx I1x" +1

o Tx —4

6 5.3 _
1.19) lim 2% Tx=3
N A )

x> =2
1.21) lim s
X—>0x” —4x+7

4 2
1.23) lim 2% *1

x—o —5x%_4

5 3
12) lim X~ =2x" +12
X—© x~ —4x+3
5 2
1.4y lim =2 *1
x—0 —2x%_4
4 3
L6) lim 2 : 2x 3+12
x—o]]x" —4x” +3
5 3
1.8) lim 2x" +2
Xx—0 x° —Tx+8
2
1.10) lim 3x 2
X—>0x” —4x+3
x3—2x2+13
1.12) lim ~—
Xx—0 3x” —4x+3
x!+12xt +1
1.14) lim
x>0 xO —4x+3
X —2x* 112
1.16) lim =
x—00 x13 _4x8 43
3 2
1.18) lim > - 2x” +12
x—0 8x~ —4x+3

2
120) lim 2% —3%*1
X—0 3x° +x-5

2
122) lim 2% —3%+1
Xx—>03x” +4x-5

4
1.24) lim 5x2 Syt
x>0 3x" +5x—5
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7 5
1.25) lim & 3% *+1
X—© 3x“ +9x -5
2
1.27) lim 2% —3%+1
x—>03x" +9x -5

11x2 —3x +1
2

1.29) lim

x>0 18x“ +x-5

3aBaanusa Ne2.

2
2.1) lim X —3X*2
x—2 x“ -4
X2 —x-6
2.3) Im ———
x—3 x2—9

2
2.5) lim ~_+*=20
=4 x2 16

2
27) lim %=
x5 x%_25
2
2.9) lim X_*=0
x—2 x2 —4
2
2.11) lim *2¥=8
x—2 x2 —4
2
2.13) lim X_*~12
x—3 x< =9

2
2.15) lim *_F2X=33
x5 x%-25

x2+4x—5
2
x° -1

2.17) lim
x—1

x> —x-2
2.19) lim ——
x——1 x< =1

4 3
X =2xT +x
2.21) lim )

2

x—=>0 x7 +x

5x4 —3x+17
2

1.26) lim
Xx—© 3x° 4+x-5

2
1.28) lim 5’; 37“1
x—>03x" +x" =15

4x% _3x+1
2

1.30) lim

xX—>0 3x“ +x—-5

x5 —4x4 —x3
2.2) lim
x—0 X —x3
x3 +x2 + X

24) lim
x—0x> —x% —x

xt =33 —x

2
2.6) lim
x>0 x3 _2x?
4 5.3
2.8) lim * 2x7 X
x>0 x° +x" —x
31

X

2.10) lim
x—=1 x—1

2.14) lim
x—)lx

x> -4
2.16) lim
x—2 x3 —8

x> -9
2.18) lim
x=3x3 =27

2
220) lim ©*_—4¥*4
x—2 x3 -8
2
222) lim ©_—4¥*4
x—2 x2 —4

21
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223) lim *_—0%*+9

x—3 x> -27
3 p—
2.25) lim —* "

x—=>1xc —-2x+1

3
2.27) lim 2x 125
x—>5x° -10x+25

2
229 lim ©_—0**8
x—=2 x—2

3aBaannsa Ne3.

X
3.1) lim 2’6_1)
X—>00 2x+1

2x
3.3) lim x—j

X—>00 x+1

) x—4)"
3.5) lim
x>\ X+5

3.7) lim
X—>00 2x+1

3.9) lim
x—o\ 3x+1

3.11) lim
x—o\ Sx+1

3.13) lim
X—>00 21x+1

3.15) lim

X—>0 x—l

X
3.17) lim x—_lj

X—>00 x+1

X
3.19) lim 2“4)
X—>00 2x+1

53

2
2.24) lim X —12¥+36
x—6 x—06
2
226) lim x“ +16x+64
x—>—-8 x+38
2
228) lim X —12*+20
x—10 x—10
2
2.30) lim *_—4*+3

x—3 x-3

3.2) lim
x—o\ 7x+9

X
3.4) lim x‘”)
x—o\x+16

3.6) lim
x—o\x+11

4x
3.8) lim x—“j

X—>0 x—l

3.10) lim
x—>o\ X+5

3.12) lim
X—>00 2x+1

-1 x=5
3.14) lim —j
X—>00 x+1

3.16) lim
x—>oo\ X+5

5x=17
3.18) lim 2“4)

X—>00 2x+1

3x=7
3.20) lim 3“5)
x—oo\ 3x+1
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3.21) lim
x—oo\ Sx+1

3.23) lim
X—00 21x+1

3.25) lim

X—>00 x—l

3.27) lim | ——
x—oo\ X +1

3.29) lim
X— 2x+1

3aBnanusa Ned.

4.1) lim I—cosx
x—>0 Sx

arcsin3x

4.3) lim
x—0 Sx

arctg3x

4.5) lim

x—>0 4y
47) lim S=C088%
x—>01—cosl6x

49) lim SmA™
x—0sinl2mx

4.11) lim

arcsin4mnx

Sx+1 1)“4
21x— 10)“‘7
X+ 3jx_8

Y — 1j3x+5

2%+ 4)‘”‘7

x—0 arcsin 24mx

. 2
4.13) lim S 4%
x—>0sin“ 12x

2
1g X
2

4.15) lim
x—>0 x

4.17) lim 97C/8%
x—>0 2x

. 4
4.19) lim 312
x—>0 x

3.22) lim
x—o\7x+9

3.24) lim
x—o\x+16

3.26) lim
x—oo\ x+11

3.28) lim |2~

X—>00 x—l

x—4
3.30) lim “7)

x>\ X+5

) sinx
4.2) lim — .
x—0SIin8x —sin3x
. arcsinbx
4.4) lm ——
x—0 arcsin3x

4.6) lim 1= cos8x
x—0 X

2x2
48) lim ——
x—=01—cosl6x
4.10) lim S08*F¥
x—0 X

4.12) lim 1205
x—0 X

2
X

4.14) lim 3
x—)Otg 2x

4.16) lim arcsinSx

x—=0 10x

sin3 5x

4.18) lim
x—0 10x

420) lim 1=6084x

x—0 2xtgx
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sinSx—sin2x

4.21) lim :
x—0 sin3x

423) lim SMA¥—sinx
x—0 sin 7x

5x2
4.25) lim
x—>01—cosx

4. 27) im sinSx
x—0sin3x

4.29) lim sin® (x%)

x—=>0 2x

3aBaanus NeS.

5.1) lim (n® —2m)(n-1)!
n—>0 (n+1)!
53) lim (=2
n—>00 (n+3)|

5.5) lim (n* —4)(n-1)!
n—»0 (n+3)!

5.7) lim (” —2n)(n-1)!
n—wo (n+1)!2n+1)

59y lim (=21
n—>00 (n+1)!

S0y Tim 5)(n+4)v
n—>oo(n+3)|(2n +1)

5.13) lim =)0 +2)!
n—>00 7’1!(1’12+])

5.15) 1im 274!

. n—o (n+2)!

2I’l+1 '

5.17) lim
n—02"(n+2)!

n+l |
5.19) lim 3" (n+5)!
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422) lim S ¥2¥

x—0 2x
4.24) lim sinSx —arcsin2x

x—0 sin3x
4.26) lim 82X =182x
x—0 X

: 2
428) lim %Xz)
x—0 Sil’l(9x )

2x2
4.30) lim
x—=>01—cosbx

5.2) lim (n° =2)(n+2)1(n +3)
n—>0 (”l+3)'(5n3 +1)
5.4) lim (3n— 2)(n+2)v
n=o (n+1)l(n* +3)
5.6) lim (n- 2)(n+4)|
n—>oo(n+1)|(2n 1+ 6)
5.8) lim 7+ D0=2)!
n—w (n—=1)!(5n+1)
5.10) lim =8 =D)!
Nn—>0 4n!
5.12) Tim " 2)(n+2)v
n—>oo(n+1)|(2n 1+ 6)
5.14) lim (”+12)(n+2)v
n—o (n+1)l(n" +5)
5.16) lim =) +2)!
n—>00 n'(l’l4+6)
5.18) lim (”l+5)(n+3)|
n—o (n+2)!(n” +5)

!
5.20) lim (3n— 1)n
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521y fim A H)+4)!
n—>oo(n+3)|(2n4+6)

5.23) lim (n* = 2m)(n—1)!
n—wo  (n+1)!

5.25) lim (3n—12)(n-1)!
n> (n+1)!(n” +6)

2

527) lim -~ 2+2)!

n—o0 (n+1)!(2n+5)

3" (3n=T)(n+4)!

5.29) lim : :
n—»0 3n+ (7’l+3)!(n +6)
3aBaanns Ne6.

3 5.2 2

6.1) lim| > —2% 1 _~x" -1

X—>00 x2 _4 2y

2 2

62) lim| X —2x+2_x"~1
X—>0 x—4 2y

3.2 )
6.3) lim 2x7 —x"+11 x7+5
X—>00 x2_4 .
3 .2 )
6.4) lim | X X1 x4l
X—>00 x2_1 .
2 2
6.5) lim |2 +1 2x° -1
x>l x—4 2x

2 2
6.6) lim | X+l _x"~1

X—>0 2x—5 2y

2x3_x2+2_x2+1

6.7) lim
) X—>00 x2 _1 3x
3 5.2 )
6.8) lim |2 2x°+1 x°+4
X—>00 x2 _4 .

5.22) lim (n+5)(n+3)!
n—>00 (n+4)|(2n2 +9)
524) lim 1= 20 =)
n—oo (n=1)!(n+6)
3
5.26) lim (n” =2)(n+2)!
n—>o0 (”"’1)!(21’14 +6)
5.28) lim (7n=2)(n+3)!
n—>o0 (”"’1)!(21’12 +3)

4
530) lim L —2+3)!
n—ow (n+7)(n+3)

3.2 2
6.15) lim | 2 X+l x"+3
X—>0 x2_3 2y
2 2
6.16) lim | 2 *1_* -1
X—>00 x-|—4 7x
6.17) lim x2_6_%€2+1)
X—>0
6.18) lim (vVx—1—+x+8)
X—>00
6.19) lim (\/X2+4_¢x2_5)
X—>0
6.20) lim (Vx—3 —x+6)
X—>0
6.21) lim (\/X2+5—\/x2_3)
X—>0
6.22) lim (\/x_lz—\/x—l8)
X—>00
6.23) lim (Vx+4 —x-1)
X—>00
X—>0
3 5.2 2
6.25) lim | 2X ~2x"+1 x7-1
X—>00 x2 2y
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X—>0 x—4 5x

2
69) lim (3x +1_x+4J

x—ol x—6 X

2 2
6.10) lim 4x“+1 x +6J

2
6.11) lim 5x +1_x+1
x—o| x-—1 2x

6.12) lim (Vx+5-+x-2)

X—>00

6.13) lim (sz _2—x2 _4)

X—>00

6.14) lim (Vx+5-+x—1)

X—>00

3aBaannsa Ne7.

7.1y lim Vx+8-8—x
x—0 4x

7.2) lim V3x+7 -7 -x
x—0 4x

73) lim VSx+1-+1-6x
x—0 11x

7.4) lim JIx+12 =12-7x
x—0 Tx

75) lim V13x+10=+/10+3x
x—0 5x

76) lim JIx+15-+/15-6x
x—0 X

77) lim J5x+19-+/19-6x
x—0 11x

78) lim J5x+21-+21—x

x—0 3x

: 4x
7.9) lim
x>0/x+8-~/8—x

. 4x
7.10) lim
x>0~3x+7 -7 —x

57

6.26) lim (Vx+3 —/x—-11)

X—>00

6.27) lim [Vx2 —14—+/x2 _15)

X—>00

6.28) lim \/x2+4—\/x2—1)

X—>00

6.29) lim [Vx2 +14—+/x2 _13)

X—>00

6.30) lim (Vx+7 —vx—-11)
X—>00
7.17) lim lx
x—>0~/5x+1—~/1-6x
7.18) lim /X
x>0 Tx+12—/12-7x
7.19) lim >x

x—013x+10 —+/10+3x
J12x+19 —4/19—12x

7.20) lim

x—0 12x
) 3x

7.21) lim
x—05x+21-~/21—x

722) fim V1T4¥ V-2
x>0 12x% —x

723) lim V3 X V3 =x
x—0 8x

724) fim V3% V1= 2
x—0 10x

725) fim VX1
x—0 4x

726) lim Y2 3% =2 -3x
x—0 24x
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N4 +5x —/4-5x

7.11) lim
x—0 10x

712) lim N243x —~2-Tx
x—0 20x

7.13) lim 4x

x—>0Vx+1—+1-x

N3 4+2x —A/3-2x

7.14) lim
x—0 8x
8x
7.15) lim
) x—>0~3+x—+/3—x
7.16) lim 10x

x—>0\/1+3x—\/1—2x

12x% —x

7.27) lim

x>0~1+4x —~/1-2x
7.28) lim 24x

x—>0/2+3x —/2-3x
7.29) lim 10x

x—>04+5x —/4—5x
7.30) lim 8x

x—0+/3+2x —/3-2x

3aBnanns Ne8. 3HaiiTH rpaHMIl 3a TOMIOMOIOO NpaBuia Jlomirans

2x

$.1)a) lim -~ —': 6) lim

x—0 arcsin3x
B) lim (n — 2x)cosx.
x>’
2
3/, 3
8.2)a) lim M;
x—5 \/; — \/g

1 X
B) lim (1+—j :
X—>0 xz

8.3)a) lim & ¢

X __—x _

x>0 Xx-—sinx

1

B) lim (x + 2x);

X—>0

84)a) lim
X—>0 e3/)C -1

1
In(e* 1)

B) lim x
x—0

T —2arctgx

ctgzx) ;

0) lim x-sing;

X

I 1),
arcigx x ’

(x n j
_)721? ctgx 2cosx
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8.5)a) lim & —>*—1. 6) 1im(i—ij;
x—0 sin25x x—N\Inx Inx
B) lim (tgx)zx_n.
x>

In x

8.6)a) lim —; 0) lim (ex — e_x)- clgx;
x—=01+2Insinx =0
B) lim ¥x?.
X—>00
X —eo X
8.7)a) lim ———; 6) lim(x—1)-ctgn(x—1);
x—0 In(1+ x) x—1
1
B) lim (ex + x);.
x—0
8.8)a) lim 05X IMx=3). & 1im(i—ij;
=3 In(e* —e) xollx—1 Inx

B) lim (arcsinx)$”.

x—0
8.9)a) lim * MY, 6) lim(1-x) tg = ;
x—0 x3 x—1 2

1/Inx

B) lim (ctgx)
x—0

X i o
8.10)a) lim &MY ~X . g lim( 2 1 J;
x>0 3x% 4+ x° xol\x2 -1 1-x
T
——X
B) lim (cosx)?
ok
2
8.11)a) lim 20— ) 1im(i—ij;

x—0 arctgx x—I\Inx Inx

o im[122)

x—0\ X

n*t!
8.12) a) lim xl; 0) lim( ! —tng;
X001 X~ MIRGANE
X
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™)
)€

x—1

8.13)a) fim " TVTX ) gim 125 ). crgr
x>l n x—0
g
2x
1 tgx
B) lim (—j .
x—>0\ X
8.14)a) lim h‘LHXQ; 6) lim x-e*;
x_éﬂ(n——2x) X—>0
B) lim (sinx )",
x—0
e’ +sinx—1 X
8.15) a) lim ; 6) lim(n—x)-tg=;
x—0 1Il(1+X) XOT 2
X
B) lim (1+3j .
X—>0 X
2
8.16) a) lim ~ 1+lnx; 6)1m1wcﬁnx 2wﬁﬁx—2ﬁ
x—1 ex —e x—2
B) Mnﬂnagﬂ%&
x—0
8.17)a) lim rosmx ;0) lim (n—2arctgx)-lnx;
x—0 x3 X—>0
g™
B) 1im(2—f) 4
x—2 2
X -X
8.18) a) lim 2—(& 1€ TICOSX. oo pin xoIn(l+1):
x—0 x4 X—>0 X

5 1/sin x
B) lim (—j .
24+9+x

x—0
2x _ —4x
8.19)a) lim & :  6) lim x-ctg’x;
x—0 In(l+x) x—0
- (2 _ x)l/ln(2—x)
B) lim :
x—>I\ X
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0) lim

x—>0Incos(2x” —x)

jln(x+2)/ln(2—x)

x+1

B) lim
) 2x

x—1

[

8.21)a) lim
x—=>0cos3x—x
2

8.22) a) lim -1
X—© 2gretgx” — T

8.23)a) lim
x—0 sin
1

B) lim (ctg E) cosx.
T 2

x>
2

In(1+x?)

b

In(x+1)
)1n(2—x) .

1

X

B) lim
x—1

l/x

In(2x+3)

2x— 1) In(2-x)

X

B) lim
x—1

~eosx —1

22x

sin2x _ _sinx

Clgx ——
X

b

(o)

x—0

1

0) lim

=1 cog 7c2x In(1-x)

1

; 0) Ilm x-|eX —1];
X—>00

1

: 2
0) lim X2 ex ;
x—0

1

;0) lim Lo

8.24) a) lim &
x—0 1gx
b
B) 1im(sfnx)x‘3.
x—3\sin3
8.25)a) lim ‘&X—SIX.
x>0 XxX—SsInx
B) lim (sinx)Bsmx/Ctgx.
Xk
_ 3
8.26) a) lim ~—S%5 X

x—>0 X sin 2x

e

x—ol xsinx 52

6) lim (32 —xz)- e ™
x—3 6

6) lim x(In(x+2)—In x);

X—>0
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B) lim (1+tg2\/;)/2x.

x—0

8.27)a) lim

arctg(x2 —2x)

x—>2 sin 37x

2
B) lim *+/2—cosx.

x—0

8.28)a) lim
v (6x — )

B) lim (cos \/;)l/ .

x—0

Insin3x
2 b

In(1-"7x)

8.29) a) lim

x>0 sin(n(x + 7))’

2
5 ctgx
B) lim (6— 3 j .
x—0 cos” x

8.30) a) lim ‘8- SI0X.
x—01—cos2x

1

.2
B) lim(S— 4 )sm 3x
x—0 COS X

3apaannsa Ne9. CknacTu piBHSHHS JOTUYHOI Ta HOpMal 1

x—0

6) lim (x+3)-In

X—>0

6) lim xctg?2x:

x+1

b

x—2

6) lim (x—2n)* - ctg(cosx—1);

X—21

6) lim 3x+3)-1In

X—>0

TOYLI1, IO BIANOBIAA€ 3HAYEHHIO TapaMeTpy f = ).

9.1) <

9.2) <

9.3)

9.4) <

x =4(t —sint),
y =4(1-cost), tg zg
x=2t—t2,
y=3t—t3,t0 =1
x_2t+t2

142 ’

21

1+¢
X =sint,

=Cos/t,t _T
Y > L0 6

x+3
x+4’

O KpUBOI B
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x=t(tcost—2sint),

9.5) < ‘ i
y=t(tsint +2cost), tg :Z
= 3t

1+t2’

9.6) < )

3t
I+1¢

x =2Inctgt +1,

9.7) < n
y=1igt+cigt,ty = Z

9.8) 1

X =1cost,

9.9) 1

y=tsint,t _T
2
x =sin’ t,
9.10) < ) i
y=cos“t,t =

. 4
X = arcsin ,

9.11) -

Yy = arccos
1463

[ 1+In¢
X = 12
9.12) |

3+2Int
y=—

t

x_1+t3
=,
9.13)4 -1
t
y=—5—,tg =2
2 —1

Jt():l
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x=7sin’> t
9.14) <
y =7 cos’ t,t _T
6
x =2(tsint +cost),

9.15) | ]
Yy =2(sint —tcost), tg :Z

t+1
xX=—,

9.16) <

9.17) 1

x=1n(1+t2),
y=t—arctgt,tyg=1

9,19y | * = (1 =sind),
. y=tcost,tg=0

9.18)

L+t

12

2

21>t
x =3cost,

x
9.20) <

9.21) ‘ n
y=4sint, t, :Z

x=t—t4,

y=t2—t3,t0=1

9.22) <

x=1+1,
9.23) «

y=t2 4141ty =1

X =2cost,
9.24)

=sint,t _n
Y , to 3
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9.26) <

9.27)

9.28) <

9.29) <

9.30) 4

-

x = 2tgt,

: : T
y:2s1n2t+sm2t, to :Z
x=1 +1,
y=12,t0 =-2
X =sint,
y=2t,t0 =0
x=2et,

_ ! _
yv=e ,tn=0
x =2sin> t,
T
y=2cos3 ttg ==
3
X =+/3 cost,

y=sint,t T
lo=73

A o

7.
8.
9.
10.
11.
12.
13.
14.
15.

2.3 TeopeTu4Hi 3aIMTAHHA 10 MOAYJIA 2

[TonsATTa PyHKIIT Ta crIocoOu ii 3aB/IaHHS.
Kiacudikariist enemeHTapHUX QYHKIIIHA.

65

OCHOBHI TPUTOHOMETPUYH1 (DYHKIII1: BIACTUBOCTI, TPAPIKH.

[Toxa3HuKOB1 (DyHKIIII: BIACTUBOCTI, Tpadiku.

Jlorapudmiuni QyHKIIIi: BIACTUBOCTI, rpadiku.
@yHKLII, O00EpHEHI 10 TPUTOHOMETPUYHHX:

rpadiku.

MOHOTOHHI, MMapHI Ta HENMapH1 (PYHKIIII.
[lepioanuni QyHKIIII.

O6epneH1 (yHKIIII.

HesBHo 3a1aH1 QyHKIII.
[Tapamerpuyno 3a7aH1 QyHKIIII.
['pannis GyHKIIIT OJTHIET 3MIHHOI.
['panu1sg 4uCI0BOI MOCIIIOBHOCTI.
Teopema icHyBaHHS T'pPaHHUIIb.

['panuiis pyHKIIII B TOYLI Ta TPU X—>00.

BJIACTHUBOCTI,
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16. HeckiH4eHHO MaJll BEJIMYUHH.

17. BiacTUBOCTI HECKIHUEHHO MaJIMX BEJIMYHH.
18. Teopema npo 38’430k PyHKIIIT 3 i1 rpaHUIICIO.
19. OcHOBHI T€OpEMHU PO I'PAHULILL.

20. Ilepma BakJIMBa TPAHULIAL.

21. Jlpyra BaxJMBa I'paHULL.

22. TlopiBHSIHHS HECKIHYEHHO MaKX (DYHKIIIH.
23. EkBIBaJIeHTHI HECKIHUEHHO MaJjll (DyHKIIII.
24. 'Tuny HEBU3HAYEHOCTEN.

25. PO3KpUTTA OCHOBHUX THUIIIB HEBU3HAUYEHOCTEH.
26. HenepepBHICTh QYHKIIIT Y TOYIII.

27. Touku po3pHUBY, iX KIacu]pikarlis.

28. BnactuBocTi (yHKIIIHM, HENEPEPBHUX Y TOYIII 1 HA BIIPI3KY.
29. O3HayeHHA NOX1AHOI PYHKIIII.

30. BuiactTMBOCTI HOX1JIHOI.

31. T'eomeTpuyHUl 3MICT HOXIIHOI.

32. MexaHIYHUN 3MICT DOX1IHOI.

33.  OcHoBHI npaBuia qudepeniitoBadHs QyHKIII.
34. TloxigHa cTreneHeBOi (PyHKIIII.

35. TloxigHa NOKa3HUKOBOI (DYHKIIII.

36. TloxigHa ¢yHKIIi ) =sin Xx.

37. Tloxigna GyHKINT y = cOSX.

38. [Tloxigna ¢yHKINl y = fgx.

39. Tloxigna ¢yHKI y = cigx.

40. TIloxigxa gorapuMivHOiI QYHKIIII.

41. TloximHa pyHKIIi y = arccosx.

42. TloxigHa yHKIIT y = arcsin x .

43. TloxigHa yHKII y = arctgx.

44. TloximHa QyHKLI y = arcctgx.

45. OOuucneHHs NOX1HOI CKIaaHO1 QYHKIIII.

46. IloxigHa (yHKIII, 3aJaHOT TAPAMETPHUYHO.
47. TloxigHa HEABHO 3a/1aHOI (PYHKIII1.

48. TIloxigHa oO0epHEHOI (PyHKIIII.

49. TloxiaHa MOKa3HUKOBO-CTENEHEBOI (PYHKIIII.
50. Judepenmiain.

51. BnacrtuBocTi qudepeHiiiaia.

52. Tloxiani Ta qudepeHiiiaiy BUIUX MOPSIKIB.
53. Teopema Pomns.

54. Teopewma Jlarpanxa.

55. TIlpaBuio JlomiTans.
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56. ®opmymna Teinopa.
57. O3HaueHHs Ta yMOBM MOHOTOHHOCTI (QyHkKuii. Teopema:
HeoOX1JHa yMOBa 3pocTaHHs (craaanHs) GyHKIII.
58. Teopema: qocraTHsa yMOBa 3poCTaHHs (CriagaHHs) QYHKIIII.
59. O3HaueHHS eKCTpeMyMy (PYHKIIII.
60. HeoOxinHa ymoBa eKCcTpeMyMy (yHKIIII.
61. JocrarHs ymMOBa eKCTpeMyMy (DYHKIIII.
62. 3HaxXo/KEHHS HalOUTHIIOrO 1 HAMMEHIIOrO 3HAYE€HHS (PYHKIIIT
Ha BIJIPI3KY.
63. O3HaueHHS Ta YMOBH OIYKJIOCTI 1 BTHYTOCT1 KPHUBUX.
64. HeoOxinHa yMoBa neperuny QpyHKIii B TOUII.
65. JlocrarHs yMOBa neperuHy (QyHKIIii B TOYLIL.
66. BepTukanbHl aCUMIITOTH KPUBOI.
67. T opu3OHTaNbHI ACUMIOTOTH KPUBOI.
68. Iloxwm acUMOTOTH.
69. 3acTocyBaHHS TOXIAHOI [ JOCHIIKEHHS (QYHKLIN Ta
moOyI0BH iX TpadikiB.
70. KpuBnHa 1ockoi KpuBoi. EBoitoTa Ta €BOJIbBEHTA.
71.  Bexkrop-QyHKIIA CKaIsIpHOr0 apryMeHTYy Ta ii 3aCTOCYBAaHHS.
72. TIOHATTA KOMIIEKCHOTO YUCIIA.
73. Pi3zH1 HhopMHU KOMITJIEKCHOTO YHUCJIA.
Moynp KOMIUIEKCHOTO YHCIA.
74. Jlii Hag KOMIUIEKCHUMHA YHMCJIaMH.
75. IliiHeCeHHs KOMILJIEKCHOIO YKCiia A0 CTEIEHS.

OBH3«JoHHTY» ABTOMOGINbHO-00POXHIN iHCTUTYT



68

7.

8.

9.
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