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Ona pobotn BUOeEpiTL NOTPIOHY
TemMy, B SKiM cnig BKasatu Temy

YPOKY.
[na nepexony mixk cnangamu: 1 Knik
Muwi, abo BUKOPUCTATU KHOMKU

KiBaHHFIﬂ,iFIMI/I .
B o W
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Bnepen Ha KiHeLub

Ha 1 cnang
NoBepHYTUCAH

(doaomy)
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Tema 1. YncnoBi HepPiBHOCTI. \‘

BnacTtuBocCTi YMcnoBux
HepiBHOCTEM

Tema2. Po3B’a3yBaHHSA NiHIMHUX
HepiBHOCTEU i cucTtem
HepiBHOCTEU 3 OAHIE 3MIHHOIO

Tema 3. DyHKUiA. KBagpaTuiHa

doyHKUIA

Tema 4. KBagpaTtuiHi HEpPiBHOCTI
Ta CUCTEeMM DPIBHAHb OPYroro
cTeneHs

Tema 5. EnemMeHTU npuknaaHoi
MaTeMaTUKu

Tema 6. ApudmMeTnyHa Ta
reoMmeTpuiHa nporpecii




Yucnosi
HepIiBHOCTI.
BnacTtuBocTi
YUCNOBUX

He

o

Teu

NMoHATTA YncnoBol
HepiBHOCTI.

BnactnBocCTi YMcnoBux
HepiBHOCTEN

Po3B’si3yBaHHs Brnpas.
CamocTinHa poboTa

NMouneHHe goaaBaHHA |
MHOXEHHS YNCINOBUX
HepiBHOCTEMN.

Po3B’sisyBaHHSA Brnpas.
CamocTinHa poboTa

3acTocyBaHHSA
BNaCTUBOCTEN YNCITOBUX
HepiBHOCTeMn AnA
ouiHIOBaHHA 3HAYEeHHSA
BUpa3sy

\




',  BnactueocTi 1-6. \‘

[loBegeHHS
. * HannpocTiwi
BnacTtueocTi BNTACTUBOCTI
YUNCITOBUX HepIBHOCTEW.
HepiBHOCTEN MNpuknanu

* TpaH3UTMBHICL
BiAHOLUEHb “OinbLLe”,
"MeHLe”.
BrnactmBocCTi
HEPIBHOCTEMWN.
[Tpuknaau

 MHOXeHHSA
HEPIBHOCTI Ha YKcCno.
[Tpuknaau




[lpuraganTe. Y npaBUnbHI

TBEPOXEHHA:
1) AKwo c>d, To c-d>0 1) Y akomy BUnaaky
2) SAkwo c-d>0, To c>d? 0OBYTOK ABOX YmMcen
anoaoaTHUN?

2) AKnn 3HaK mae
yacTKa OoaaTHOoro |
BIg'€MHOIo ynucen-?

i B

o



DNAaCTUBICT
b1l

Akwo a>b, To b<a.

JloeeOeHHS.

Ilng moeo, wob cosecmu,
wio b < a, mpeba rnokaszamu,
wob-a<o.

3 YMOBM a > b BUNSINBAE,
woa-b>0 tobToa-b —
noaaTHe Yncro.

3Biacu: -(a-b) =-a + b = b-a—
qyucrsio 8io'emMHe, mobmo

b-a<O.

Omxe, b < a, 3a
O3HaYEeHHSIM.

Llto BMacTuBICTb
Ha3nBarKTb Bf1aCTUBICTHO
obopomHocmi.



BnacTtuBICT
b2

Skwo a > b,
b>c,
mo a > C.

JloseOeHHs.

HAxkwo a>b, mo a-b>0; kWO
b>c, mob-c>0.

Cyma 080x 0o0amHux Yucersi
a-b i b-c € 000amHUM YUCITOM:
(a-b) + (b-c)=a-b+b-c=a-¢c>0
3si0cu surinusae, wWo a > C.
Po3rnaHyTy BNacTuBICTb

Ha3nBalOTb BJf1IaCTUBICTHIO
mpaH3umueHocmi.



DJTIACTUBICT
b3

Skwoa>bmac
— 6yOb-sike
quciio,

moa+c>b+c.

SAkwo do o60x
YacmuH rnpaeusibHoI
HepieHOocmi dodamu
OO0He i me came
4yucJsio, mo
ompumMaemMo

—fpaetitbHy
HepieHicmb mo2o

caMoec0 CMucny.

JloeeOeHHs.

Llrns 0oee0eHHs ymeopumMo
pI3HUYro yucena+cmab +cC
I MOKa>xeMo, W0 80OHa €
doo0amHUM YUCIIOM:
(a+c)-(b+c)=a+c-b-c=a->.
OcKinbKn, 3a YMOBOIO, a > b,
moa—b>0.

Omxe, a+c>b +c.



DNAaCTUBICT
b4

SAKkwo a>b ma
c>0, mo ac > bc.

SAkwo obuodsi
YyacmuHu npasusibHoI
HepieHoOCMIi
MOMHOXXUMU Ha OOHe j
me came dodamHe
4YucJsio, mo ompuMaemMo
npaeu’sibHy HepieHIiCMb

-moeo-camMo20 CMUCITY-——

[loseOeHHs.

Llrnsg 0oee0eHHs1 docume
rnokasamu, wo ac - bc > 0.

ac-bc = c(a-b);
c>0, 3a YMOEB0R),
a—b>0 60a>b.

Llobymok 080x 0o0amHux
MHOXHUKI8 (c maa — b) €
ododamHUM YUCITOM:

c(a-b)=ac— bc>0.
Omyke, ac > bc.



DNAaCTUBICT
b5

SAkwoa>bmac<
0, mo ac < bc.

SAkwo obudei yacmuHu
rnpasusibHoI
HepieHOCMI
MOMHOXXUMU Ha OOHe i
me came gi0'eMHe
4yucJsi0, Mo ompuUMaemMo

npaesusibHy HepieHIicMb

-APOMUACKHO20—————
cmMmucny.

LloseOeHHs.

[lokaxxemo, wo ac — bc < 0.
ac-bc=c(a—->b);

c <0, 3a yM080I0,

a— b>0 60a>b.

Llobymok gi0'eMHo20 (C) I
dodamHoeo (a — b) yucern e
8i0'€MHUM YUCIIOM.

Omyxe, c(a —b) = ac-bc < 0.
38i0cu: ac < bc.



DJNACTUBICT
b6 JloseOeHHs.

Ockinbku a >0, b >0, mo ab >
SIkwo a>0, b>0ja>p, 010bepHeHe LJUCJ% >0.

mo 1 1 Akwoa>bi— >0,703
a b BNACTMBOCTI 4 BUMNMMBAE, LLIO
1 1 1 1 1 1
a-—>b+—,TO0TO — > —,a00 — < —

ab ab ’ b~ a a b



HepiBHocTi

HamnpocTiwi B1acTUBOCTI HEpPiBHOCTEM

Akwo 0o o6ox 4YacmuH npasunbHOi HepigHocmi dodamu oOHe U me came Yucsao, mo
dicmaHemo npasusibHy HepigHiCMb.

Axkwo o6udei YacmuHU Npasu/ibHOI HEPIBHOCMI NOMHOXUMU Ha o0He U me came dodamHe
yucsno, mo dicmaHemo npasunbHy HepI8HICMb.

Akuwo o6udegi YacmuHU NPasu/ibHOI HEPIBHOCMI NOMHOXUMU Ha 00He U me came gid'emMHe
yucno | 3MIHUMU 3HAK HepigHOCMI Ha npomuinexHul, mo OiCmaHemMo npasuabHy
HepigHicMe.

Mpuknag Net Mpuknag Ne2 Mpuknaa Ne3
Hexait a>b , Toai Hexai c<d , Toai Akwo a>b , To
a+3>b+3, a+(-8)>b+(-8) c+12<d+12, 6-a>6-b,
a6o c-5<d-5. e

ittt
a-8>b-8.
Mpuknag Ne4

Akwo c<d, 10
7 7
—.c<—:d, -8-¢>-8-d.
3 3



TpPaH3UTUBHICTb BigHOWEHb «BiNblue», «MeHLWe». BnacTuBocTi HepiBHOCTEN.
Akwo a<b i b<c, mo a<c. Akwo a>b i b>c, moa>c.
HepigHocmi 3 0OHAKOBUMU 3HAKAMU MOXHA noYysiieHHo dodasamul.

HepigHocmi 3 0OHAQKOBUMU 3HAKAMU MOXHQ NOY/IEHHO MHOXUMU, AKWO ix niei i npasi
yacmuHu - 0odamHi 4qucna. Tobmo, akwjo a<b, ¢c<d i a, b, ¢, d - dodamHi, mo
a-c<b-d.

Akwo a - dodamHe yucao, a<b in - HamypaneHe yucao, mo a’<b" .

; [
Axkwo a - dodamHe yucnoi a<b , mo ; >F !

Akwo a - dodamue yucnoia<b, mo a <\b .

Mpuknag Ne1
PosrnaHemo npasmabHiI YMCNOBI HEHPIBHOCTI — 4 l Ta l i ; ToAi l<l i<l
9 2 1327 213913
Mpuknag Ne2

Hexan x<1, y<3, 1oai x+y<4.



Mpuknag Ne3

Hexait x°+1<11 , ocKinbku 3<5 , TO 3-(x2+1)<11 ‘5. OTxe 3-(x2+1)<55 !

Mpuknag Ne4
OcCKinbKku 10<10,24=3,22 , To\10<3,2.
Mpuknag Ne5

1
Ockinbku 3<5 , 10 =>— .
CK1J1bKUH TO 375



_ Hepmeon

MHOXXeHHA HepiBHOCTI Ha YMC0
Mpuknag Ne1
Biaomo, wo a<b . 3anmwiTb NnpasubHy HEPIBHICTb, AKY AiCTaHEMO, AKLO:
1) A0 060X YaCTHUH HepiBHOCTI 40AAMO YMCNO0 -5 ;

2) 06MAB1 YaCTUHMU HEPIBHOCTI MOMHOXMMO Ha 4 ;

3) 06mMABi YaCTHMHM HepPiBHOCTI Noaimmo Ha -20 ;
Po3B'a3aHHA

0 060X YaCTMH HEepiBHOCTI Aodamo Ymcno-5: -5+a<-5+p.

O6uABI YaCTMHU HEPIBHOCTI NOMHOXMMO Ha goJaTHe YMcno 4 @ 4-(-5+a)<4-(-5+b).

PO3KpMEMO AYyKKM B 060X YacTUHaxX HepiBHOCTI. OTpumaemo: -20+4-a<-20+4-b.

O6uAaBi YacTMHM HEPIBHOCTI NOAINIMMO Ha Big'€MHe Yucno -20 , 3MiHMBLUM NpU
LIbOMY 3HaK HEpiBHOCTI Ha NPOTUNEKHMM:

1 1
-— - ca)\> -— (- : 3
0 (-20+4-a) 0 (-20+4-b)

1

‘ 1
- PO3KpMEMO AYKKM B 060X YacTUHaX HepiBHOCTI. OTpUMaEMO: 1-3 -a>1 --5- "B

: : 1 1
Bianosigb: STLESSRCAY maRdRe YR
1 5 a>1 5 b



HepiBHOCTiI

MHOXXEeHHA HepiBHOCTI Ha YUCNOo

Mpuknag Ne2

Biaomo, wo -4<¢{<2 , ouyiHiTb 3Ha4YeHHSa Bupasy: -f.

Po3B'A3aHHA

MOMHOXMMO BCi YaCTMHM HEPIBHOCTI Ha BiA'€EMHE YM1C0 -1 , 3SMIHUBLUM 3HAKM
HepiBHOCTEM Ha NpoTUNekHi. OTpUMaemo:  -2<-t<4 .

Bignosigb: -2<-t<4.



MHOXXeHHA HepiBHOCTI Ha YMC0

Mpuknag Ne3

Bigomo, wo -4<t<2 , ouiHiTb 3Ha4YeHHSa Bupasy: 3-{+7.

Po3B'Aa3aHHA
3-t+7 .

MOMHOXMMO BCi YaCTUMHM HepiBHOCTI Ha 3 . OTpumaemo: -12<3-t<6.

Joaamo A0 BCiX YaCTUH HepiBHOCTI Ymcno 7 . OTpumaemo: -5<3-t+7<13.

Bignosigb: -5<3-t+7<13.



HepiBHoCTi

MHOXXeHHSA HepiBHOCTI Ha YMCno

Mpuknag Ne4

: sarn 21

Biaomo, wo -4<{<2 , ouUiHiTb 3Ha4YeHHS BUpa3y: g-t—g :

Po3B'A3aHHSA

B

55"

2 2
MOMHOXMMO BCi YaCTUHM HEPIBHOCTI Ha 5 OTpumaemo: és%.t<i :
s . : 1 O 20 S
Joaamo A0 BCiX YaCTUH HEPIBHOCTI YMUCI0 "5 OTpumaemo: -gsg °t'§<§ .

Bianosiab: -gsg-t-l<3
iabiibi i



MHOXXeHHA HepiBHOCTI Ha YMCo

Mpuknag Ne5

Bigomo, wo -4<t<2 , ouiHiTb 3Ha4YeHHSa Bupasy: 3-2-t.
Po3B'A3aHHA
3-2-t.

MOMHOKMMO BCi HYaCTMHM HEpPIBHOCTI Ha -2 . OCKiNIbKM BUKOHYETbCA MHOXKEHHSA Ha
BiZl’€EMHE YMCNO, TO 3HAKU HEpPiBHOCTEM Tpeba 3MIHUTU Ha NPOTUIEKHI.
OTpumaemo: -4<-2-t<8.

Joaamo A0 BCiX YacTUH HepiBHOCTI ymucno 3 . OTpumaemo: -1<3-2-t<11.

Bignosigb: -1<3-2-t<11.



HepiBHOCTi

MHO)XeHHA HepiBHOCTI Ha YUCNO

Mpuknag Neb

OuiHiTb NepuMeTp KBajapaTa 3i CTOPOHOW a , sKkwo 3,2<a<3,5.
Po3B'A3aHHA
3,2<a<3,5.

MNepumeTp KBagpata P AopiBHIOE 4-a , Ae @ - AOBXKMHA CTOPOHM KBajapara.
MOMHOXMMO BCi YaCTUMHM 3aaHUX HEPIBHOCTEM Ha goAaTHe Ymcao 4 . OTpUMaEmo:

12,8<4-a<14.

Bignosigb: 12,8<P<14.



MHOXXeHHA HepiBHOCTI Ha YUCo0

Mpuknag Ne7

OUiHiTb NepuMeTp NpaBMIbHOMO LWOCTUKYTHMKA, BMMCAHOMO B KOO pajiyca R , AKLWO
2. 7T<RX2.8

Po3B'A3aHHA

2,7<R<28.

CTopoHa npasBM/IbHOro0 WOCTUKYTHUKA, BNIMCAHOro B KO0 pajiyca R AopiBHIOE R .
ToAl nepUMeTp WEeCTUKYTHMKA P AOPIBHIOE:

P=6-R.

MOMHOXMMO BCi YaCTUHM 3aJaHUX HEPiBHOCTEM Ha AoAaTHe Yncao 6 . OTpUMaemo:
16,2<6-R<16,8 .

Bignosiapb: 16,2<P<16,8 .



3anuTtaHHA ons
camMonepeBipKu

1. Yn icHye Ynucno, Npu gogaBaHHI AKOro oo
000X YaCTUH NpaBuUbHOI HEPIBHOCTI
OTPUMAEMO NpaBUNiIbHY HEPIBHICTb
NPOTUIIEXHOIO CMUCHY?

2. Ha sike yncno tpeba noginutn obunasi
4YaCTUHW NPaBUIbHOI HEPIBHOCTI, LWOO
OTpUMaTU NpaBUIibHY HEPIBHICTb
NPOTUIIEXHOIO CMUCHY?



