Tema

i1 yncaa (mogaTHi Ta Bix’€MHi)

1. Big'emHi yucna, iX reomMeTpuyHa iHTeprperaris. MHOXHWHA IUIAX
yucen. [Ipotunexni uncna. Moaynp uncna.

2. Bmactusocrti MHOKUHH JTUX YHCEeIl: 34YHCJICHHICTD,
YIOPSAKOBAHICTh, JUCKPETHICTb.

3. JIii Ha1 UITMMU YHUCIaMHU
3.1. JlonaBaHHS Ta BiAHIMAHHS IIIJINX YUCEN. 3aKOHU JIOJaBaHHS

3.2. MHOXEHHS Ta ,Z[iJ'ICHH}I I_IiJ'II/IX yucesl. 3aKOHU MHOKEHHSI.

1. Bin'emui uncia, ix reomeTpuuHa intepnperanis. MHoXUHA WiJINX

yuce. [Ipormiexni unciaa. Moayap yucia.

Bu MosxeTe 3anmuTaTH: «UIs 4Or0 MM BHUBYAEMO BijJ’€MHI 4ucha,
AKIIO 1X B IMOYATKOBMX Kjacax B3araji He 3auinaroTh?». Sl gaM Taky
BiITIOBi/Ib:
—  To-TiepuIe: BII’€MHI YMCJa BHUBYAIOTHCA JITbMHU B)K€ MEHII HiX
yepes JBa POKU MICIS 3aKiHYEHHS MOYATKOBUX KJIACiB 1 HEMOKHA
BaM 1X HE 3HATH;
—  MO-Jpyre: B’ €MHI YUCIA MOXKYTh IHTEPIPETYBATUCS SIK OOpr 4u
K 3HIKEHHS TEMIIEpATypu TOIIO a TAKOXK SIK YITKE JHOHECEHHS
BUUTEJIEM JO MOJIOJIIUX IIKOJISIPIB TOTO, 110 CyMa JABOX OOpriB €

OlnbIIMI OOpT.



PozrasiueMo Taki 3agayi:

e Ipi 10 pokiB, a ii 0a0yci — 54 pokiB. Uepe3 CKUIbKH POKIB
0abycs Oyne crapinoro Bij AHI B 5 pa3iB?

Jlerko moramatucs, mo 4depe3 1 pik. 111 55.

® Ani 12 pokiB, a ii 6a0byci — 52 pokiB. Uepe3 CKIIbKM POKIB
0abycs Oyne crapinoro Bij AHI B 5 pa3iB?

Po3p’sokeMo 1110 3ajiady apu@METHYHHM CHOCOOOM, OCKUIBKH
caMe 1M CII0COOOM B MOYATKOBUX KJlacax po3B’SA3yIOTh 3a/1aui.

Pisauir B pokax Mk ©0Oabycero 1  AHEW  JOPIBHIOE:
52 — 12 = 40 pokiB. 3po3yMuio, IO Pi3HUIL B Billi MDK 0abycero 1
BHYYKOI0 AHero Oyina 1 Oyze 3aBxu piBHOIO 40 pOKiB.

Axmo mnpuiimeMo poku AHI B TOW 4yac, koiu 0abycs Oyne
CTapIIow0 BiJl Hel B 5 pa3iB (Pi3HUIIA B Billl MK HUMHU 3aJTUIIIATUMEThCS
piBHOoto 40 pokiB) 3a | uyactuHy, TO poku ©0abyci B TOH Hac
CTAHOBUTUMYTh TaKuX 5 yacTWH. TakWM YHWHOM, Ha PIZHUIIO YHUCIIA
yacTHH 0a0ycuHOoro i AHmHOrO Biky, ToOTO Ha 4 (5— 1 =4) yacTuHu
npunagae 40 pokiB. A OTXe, OJHa Taka YacTWHA BiKy AopiBHIOE 10
(40 : 4 = 10) poki. ToOT0, AHMH BiK B TOH dac piBHUH 10 pokam. OTxe,
o0 BIAMOBICTH Ha 3alUT 3ajadi, TOOTO Ha 3alUT YKCJAa POKIB 3a SKI
0abycs Oyne crapiioro Bi AHiI B 5 pasiB, HOTPiOHO Bij uncia AHUHHUX
POKIB B TOM 4ac BIJHATH YUCIO AHHUHHUX POKIB 3apa3, ToOTO Big 10
BIIHATH 12, 1110 HE MOXJIMBO 3pOOUTH HAa MHOXKHMHI IUJIMX HEBIJ €MHHUX
gyucen. Ham 3po3ymino, mo 1e 6yno 2 poku Tomy. [loctae mutaHHs, sk
)K€ YMCEJIbHO BIAMOBICTH O€3IMOCepeIHhO Ha 3aIlUT 3aj7adi, TOOTO 5K JKe
MO3HAYMTH YMCIIO PIBHE KIJTBKOCTI POKIB 3a sIKi 6a0ycst Oyjae cTapIioro

Bi1 AHi B 5 paziB?
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[I10o6 BiAMIOBICTH Ha 1€ 3aIUTAHHSA HAM HE JOCTAaTHHO JIUIIE YUCEI

3 MHOXXHUHM IIIJIMX HEB1A €MHUX uucen. [loTpiOHO BBecTH yucia ki O
MOIJIM BIJIOOpaxaTu T€, IO € PI3HULECI MK MEHIIUM 1 OlIbLIUM
YUCJIOM.

SAxkmo wmu  cnpoOyeMo poO3B’si3aTU  LI0 3ajady CKJIQJarouu

PIBHSIHHS, TO BOHO OYyJie HACTYIHUM: 52+X:5-(12+X). 3 HBOTrO

orpumaeMo: 52 =60+ 4X, NOAUIMBIIM TOWICHHO Ha 4, OTPUMAEMO:
13=15+x. 3Biacu: Xx=13-15. Tobto Tpeba Bix 13 BimHsTH 15, 110
T€K HE MOXJIHUBO 3pOOUTH 3HAIOUM TIIBKH 3 YHCIOBUX MHOXHUH
MHOHUHY IUTMX HEB1J EMHUX YHCEIL.

Tak sk MM BXX€ 3HAEMO, IO 1€ BIIOYJIOCS JIBa POKH TOMY, TO
MO3HAYMMO IIIyKaHE YUCIIO uepe3 2 3 3HAKoOM ,,— , TOOTO uepe3 —2. A
OTK€, 3TIJIHO TMEPIIOro 1 JPyroro po3B’s3KiB Ili€i 3ajadi, OTPUMAEMO,

mo: 10-12=13-15=-2.

e Posrnsinemo iHmy 3amauy: OIMH YOJIOBIK MIpKYyBaB: ,,51 Bxke
3a00pryBaB KyMOBI CTUIBKM OBEUUX IIKIPOK, MO 100 MaTu cBoix 10
OBEYMX LIKIPOK 1 He MaTh OOPry, MEHI NOTPIOHO BUPOCTUTH 15 OBEUOK™.
Sk ke MO3HAYUTH YKCIIOM HasiBHI B YOJIOBI B IaHUI Yac OBeUl MIKIPKU?

ApudmMeTrudHO, pO3B’A3KOM III€T 3a/1a41 € 3HAUCHHS PI3HULI YUCEN
10 1 15, To6To 10—-15, sike HE iCHye HAa MHOXHWHI ITUX HEBIJ €MHHUX
qUCe.

[0 3amadyy JIOTIYHO MIPKYIOUM MOXXHA pPO3B’SI3aTU  Tak:
3 15 mopocnux oBe4OK 4oJIOBIK 3HIME 15 mikipok, 10 3 SKMX 3aJUIINATH
co01 a 5 BimgacTe KymoBi, MO30yBHIMCH MpH IboMy Oopry. OTxe B
4OJIOBIKA B JJAHUM Yac HE TUIBKM HE MAa€ OBEUHUX IIKIPOK, a I11e ¥ € 6opr

Ha 5 OBEUMX LIKIPOK. A OTKe, 3T1JIHO NEPIIOTro 1 APYroro po3B’si3KiB i€l
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3a/1a4i 1 3r1iJIHO TOTO, 110 MU SIK 1 B TIONEPEIHIN 3a/a4i MpU BiHIMAHHI

BiJl MEHIIIOTO YMCJa OUIbIIE, CTABUMO IE€pe] HaTypaJlbHUM YHCIIOM 3HaK

,,MIHYC” oTpumaemo, 1mo: 10-15=-5.

e PosrisHeMo 1ie ¥ taky 3amady. Jlexxano Ha croai 5 s0myk. Ha
CKUIbKH 30UIBIIUTHCS YUCENBHICTh S0MYK, AKIO0: a) [BaHko moctaBuB 1
s10myko; 0) IBanko 3’1B 2 s10ayKa?

Po3ristHeMo crmouyarky MyHKT a). 3po3yMiJio, 110 S0JyK B I[bOMY
BUMNAAKY 30UIBIIUTHCS HA OJIHE 1 cTaHe 6, TOOTO BIAMOBIAJIIO € YKUCIIO 1
(6-5=1).

B nmyHkTi 0), 3p03yminio, Mo gA0ayK 3MEHIIUThCA Ha JBa. SK X
3anucatu BianoBiae? Tak, sk s101yK Oyio 5, a crade 3, TO BIAMOBIAAIO B
IIbOMY BHUIAJKYy € 3HAYEHHSI YMCJIOBOTO BHUpa3zy 3 — D, sKe JOPIBHIOE

B1JI’€MHOMY YHCITy —2.

OTtpuMaHi B 3ajadyax 4HClIa HA3UBAIOTh WIAUMU 6I0’€EMHUMU
yuciamu.

Omoxce, 3HaK ,,MIHyC "’ neped HAMyparbHUM YUCIOM 6KA3VE HA Me,
wWo Oame yucno € 1ijie BiJI'€EMHE YUCIO 1 KOro MOKHA 1HTEPHPETYBAaTH,
32I0HO nonepeoHix 3adau, Tax.

— BEJIMYMHOIO 3MIHU YuceabHOCmI TIPU TIEPEXo/i BijJl OUIBIIYUCETHHOT
MHOKHWHH JI0 MEHIITYHCEIHHOT;

— BEJIMYMHOIO OOpry, a He HasBHUX TpOLIEH, YUCIO SIKUX MOTPiOHO
3HAWUTH;

— YHCJIOM POKIB, SIKI MOTPIOHO BiApaxyBaTh B MUHYJIE a HE B MailOyTHE

PO SKE 3aMUTY€ETHCS B 33/1a4l, TOWIO.

Hapenemo 1mie aesxi mpukiIaad A€ 3aCTOCOBYIOTHCS YHCHA, sIKi €
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IUIMMH B1JI'€EMHUMH YMCJIaMM: Y 3BEJCHHI MOTOJM 3HAaK MiHYC Iepen
HaTypaJbHUM YHCJIOM BKa3ye Ha Te, IO TeMIieparypa IMOBITpsS B
rpanycax llenbcig Ha BIAMOBIIHE YKCIIO TPAAYCiB HUXKYA HYJIS; BIJI’€MHE
guciao —28, mo € Ha Q3UYHIA KapTi moonu3y Oepera KacmilicbKoro
MOpsI, MOKa3ye, IO 1I€ MOpEe po3TallloBaHe Ha 28 M HMKYE Bij piBHSA
OK€aHy;, BIJ €MHE YHUCJIO —2 KI' MNpU MIAPAXYHKY 3E€KOHOMJIEHOIO
Marepialy, BKa3ye Ha MOro mepeBUTpaTy Ha 2 Kr; BIJ €MHA IIBUJKICTbH
—60 kmM/To BKa3ye Ha pyX B MNPOTUIICKHOMY HAMPSIMKY 3 HIBUJKICTIO
60 kM/Ton; BijJ’€MHE NPHUCKOPEHHS — 2 M/c? BKa3y€ Ha CHOBLIbHEHHS
PYXy 3 NPUCKOPEHHAM 2 M/c?; Bij’ eMHuii mpubyTox — 60 IpH BKasye Ha
BTpary 60 rpH; 301IBIIIEHHS] YUCEIBHOCTI Ha BIJI’€MHE YUCIO —4 MITYKH

IrOBOPHUTH IIPO SMCHIICHHA YHCEIbHOCTI Ha 4 HITYKH.

Takum YUHOM, I_[iJ'Ie BiI[,GMHe qUCJIO MOXHaA pPOo3risiaaTu sK

29

HaTypajdbHE YHUCIO 31 3HAKOM ,,— , MPU LBOMY IIJI€ BiJI’€MHE YHCIIO
BiIoOpa)kae Ty camy KiJIbKICTh MEBHUX OJMHUIIB IO 1 BIAMOBIIHE HOMY
HaTypajdbHE YHCJIO 3 JOTOMOTOI SKOI0 BOHO 3allUCY€EThCS, alie
3HAQYEHHS SKOr0 TPOTWICKHE 3HAYEHHIO, [0 BUpaxaioca O

HaTypaJIbHUM YUCJIOM.

Ilepmi BimomocTi mpo Bix’eMHi ymucia 3adikcoBaHl B Kurai B
[ ct. 10 H.€., e HUMU TTO3Ha4Yaau O0opr, 30MTOK 1 300paXkaiu X YOPHUM
KOJIbOPOM.

Jlexinbka CTOJITH IM3HINIE 1HAIACHKI MaTEMaTHKH, I1HTEpIpe-
TYIOUH BiJI’€MHI YUCTa K 00T, a JOJIaTHI K MaitHO, JaJIM TakKi MpaBuia
T HaJ BiA €MHUMH 1 JOJAaTHUMHU YHuciIaMu: 1) cyma maiiHa 1 MaiiHa €

MaifHO”; 2) cyma Oopry 1 Oopry € Oopr; 3)cyma MaitHa 1 Oopry
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JTOPIBHIOE iX PI3HHUIN 1 € MaitHOM 4Kl OOPIroM B BIJMOBIJHOCTI JO TOIO

MaiiHO 4yu Oopr Ounblinid; 4) cyMa MaiiHa 1 piBHOro iomy Oopry
JTOPIBHIOE HYJIIO; 5) 100yTOK MaifHa Ha OOpr 4u OOpry Ha MaiHO € OOpT;
6) noOyTok 6opry Ha OOpr € MaiHoO.

JloOyTOK MaitHa Ha OOpr yu OOpry Ha MallHO MOKHA YSBUTHU cOO01
SK HasIBHICTh JE€SIKOi KUIBKOCTI O00priB, ToOTO sik 60opr. IIpoTe 3 mepiioro
MOTJIAYy BaXXKO YSABUTH SK 3 JIBOX TNEPEMHOKEHHX OOpriB MOXKHa
OTpUMaTH MaiiHO. A Tak, SKIIO JAOOYTOK JBOX OOpriB IHTEPHpPETyBaTU
K Oopr 0OpTy, TO JIFOJMHA sikKa Ma€e O6opr 0Opry, TOOTO siIka KOMYCh I110Ch
no3uyasa i me He 0opryBaia, Ma€ MOXJIMBICTh 1 caMa B CKPYTHHUH 4ac B

KOT'OCh IITIOCH ITO3NYUTHU 1 MaTH MalHO.

MHOXUWHY BCIX IIJIUX B’ €EMHUX YUCEN NTO3HA4Yal0Th Z .
3posymino, mo Z_ ~ N, ToOTO 11l MHOXUHU eK8I8AIeHMHI MK

c00010.
Uucna wmHoxkumHM N, 9K BIIOMO, TaKOX € IIUIUMH, aJe

nonatHuMu. Tomy 1Hoai MHOXkUHY N mo3Havatots Z .

PosrisiHeMo mnpsmy JIHIIO Ha SIKIM MMO3HAYEHO IMOYATOK BIJIIKY
(touky O) 1 OJWHUYHMI BIAPI30K (BIAPI3OK JOBKUHOK B OJIHY
OJIMHUIII0), a TAKOX 3aJaMoO JOJATHIA HampsM 3J1iBa HamnpaBo (TaK
npuiinsaTo) (puc. 1). Taka npsima € uucioeorw eiccto (KOOPAMHATHOIO
psiMOI0), 00 Ha HIM MOKHA TOYKaAaMM BioOpa)kaTul JOJATHI 1 B’ €MHI

qyycjia, a TaKOX YHMCIO HYJb, IMPUUOMY ICHYE B3AEMHO-OOHO3HAUYHA

O
5 4 3 210 1 2 3 4 5 6 7
Puc 1.
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8ION0GIOHIcMb Midc moukamu yiei gici i yucramu (koopounamamu).
Hamo zeomempuuny inmepnpemayir0 HATypAIbHOMY 1 IIJIOMY
B1JI’€EMHOMY YHCJY, a TakoX Hymt0. KoxHoMy uuciy N 3 MHOKUHM N
BIIIOBiJaTUME BIAPI30K MpsAMOi JIiHII, JIBUM (TaK NPUMHSATO) KIHEIb
SAKOTO JISKUTHh B Toulll O, a cam BiH (BiIp130K) MICTUTh TaKy KUIbKICTh
HCHAKJIAJHUX OJMHUYHUX BIAPI3KiB, Ha SKy BKa3ye€ KIUIbKICHE
HaTypajibHE 4YMCIO N, TOOTO MOBXHMHA SIKOTO B N pasiB Ouibla 3a
OJMHUYHUN BIJIp130K. TyT mpaBuil KiHElb TAKOTO BiApi3Ka — 1€ TOYKa,
fKa 1 € TOYKOIO, 110 BIAMOBIJIA€ HATYpaJbHOMY 4YMCIy N. AHaJOT14HO
Oyne 1 mis  Oynb-sIKOTO 1HIIOTO HATypaJIbHOTO 4YHCIA, WOMY
BIANIOBiJaTUME 1HINIA TOYKa, IO € IpaBUM KIHIIEM BIApI3Ka, SKUU
MICTUTUME BIJAMOBIAHO 1HIIY KIUIBKICTh HEHAKJIAJHUX OJUHUYHHUX
B1JIPI3KIB.

[IpomiHb yTBOpEeHHN 3 MpaBoi Bl MOYATKY BIJJIIKY YacCTHUHU
YUCJIOBO1 BiCl, TOYATOK SIKOTO JIGKUTh B MOYATKy BLWIIKY (Touli O) 1 3
noOyJOBaHUMH Ha HHLOMY ToukamMu MHOXUHU N, iIt0oCcTpye Bigomi
BIacTUBOCTI MHOXHMHM N  ynopsokosamocmi, HecKinueHHOCH,
34UCTIeHHOCMI, OUCKDEMHOCII.

KoxxHomy umcny z 3 MHOXMHM Z_ BIAMNOBIJATUME BIJIPI30K
npsMOi JTiH11T, TpaBUid (Tak IPUITHATO) KIHEIb SIKOTO JISKUTh B Toull O, a
caM BIH (B1Ipi30K) MICTUTh TaKy KUIbKICTh HEHAKJIAJHUX OJMHUYHUX
BIJIPI3KIB, Ha SIKy BKa3y€ KUIbKICHE HaTypajJbHE YHCIO N, SKE €

OpOTWIEKHE uncay Z_ . TyT JiBUM KiHELb TaKOTo BiApi3ka — 1€ TOYKa,
gKa 1 € TOYKOI, IO BIJMOBIJAE IUJIOMY BiJ €MHOMY 4YHCITYy Z_ .

Amnajioriygo O0yae 1 uid OyOb-sIKOTO 1HIIOrO IIJIOr0 BlJ €MHOI0 YHUCIIA
Y Y ,

oMy BIJIIOBIJaTUME 1HINA TOYKA, IO € JIBUM KIHIIEM BIJpi3Ka, SKUU
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MICTUTHUME BIJIMOBIHO 1HINY KUIBKICTh HEHAKJIAJHUX OJUHUYHHUX
BIJIPI3KIB.

IIpominp yTBOpeHH 3 JIiBOi BIJI MOYATKy BIUIIKY 4YacTHHU
YHCJIOBO1 BIC1, ITIOYATOK SKOIO JISKHUTh B MOYATKY BIIIKY (Touri O) 1 3

noOy/I0BaHUMM Ha HbOMY TOYKAMHU MHOXUHU Z_, ITIOCTPYE TaKl X 5K 1
It MHOKMHM N, BJIACTUBOCTI MHOXHHU Z_ . YHOpPAOKOBAHOCHI,

HEeCKIHYeHHOCMI, 3YUCTIeHHOCMI, OUCKPEMHOCMII.

Uucny Hynb, sSIKE HE € H1 JOJIaTHE H1 BIJI’€MHE I[iJIeé YHCIIO,
BIINOBiJaTUME Ha YHCJIOBIM OCl BIAPI30K SKUHA MICTUTh MOPOXKHIO
MHOXXUHY HEHaKJIaJHUX OJMHUYHMX BIJIPI3KIB, a OTXKE BIAPI30K
JIOB)KUHOIO B HYJIb, TOOTO MOYATOK 1 KiHEIb SIKOTO CIIBIAIal0Th. A
OT)K€, Ha YMCIOBIM OCI YUCIy HYJb BIANOBIJATUME TOYKA MOYATKY

BiJUTIKY (TOuKa O).

OO0’enHaHHS TPHOX MHOXUH Z {0} 1 N 1me MHOXWHA, SIKY
Ha3UBalOTh MHOMCUHOW Yinux uucen 1 T1o3HadaroTh Z. OTxe
Z=2Z U{0juUN.

Kosxne 1ije yncio abo Bijg’eMHe ab0 HYJb, a00 J10J1aTHE, TOOTO
Z "{0}=0, Z"N=0i {0}nN=0 — muoxuan Z_, {0} i N

nonapHo He Maromos CHIIbHUX eJleMeHmIa.

Sk mokaszye BUIIE PO3MVISIHYTa 3ajadya Mpo 3MIHY YHCEIbHOCTI
A0yK, UIJI€ J[AOJIaTHE YHCIO MOXXHA IHTEpPHIPETyBaTH SAK 3MiHY
YUCEBLHOCTI MPU MEPEXOJl BiJi MEHIIYUCEIHHOT MHOXXHHU 10 OUIBII-
YHUCENbHOI, a IIJIe BiJ’ €MHE YMCIO MOKHA IHTEPIPETYBaTH SIK 3MiHY

YUCEBLHOCTI MPU MEPEeXol BiJ OLIBIIYUCETbHOI MHOXXKHHHU JI0 MEHIII-
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yucenabHoi. Ynceno HyIb MOKHA 1HTEPIPETYBATH SIK 3MIHY YHCEIbHOCTI
Ipyd IIepexXoJil BiJ OJHIET MHOXHMHH A0 1HINOI, KOJX Il MHOXXHHU
CKBIBaJICHTHI (piBHOuHMcenbHi1). [ B3aram, 1UIe YUCIO MOXHA
IHTEpIIPETYBaTH SIK 3MiIHY YHCEJIBHOCTI TPU TEPEeXOi BiA OJHIE]

MHOKHWHHA 10 1HIIO]T.

JlopaTtHe mije 4uciio a, Ta BiJ €MHE IIJIE YUCIIO —a Ha3UBaIOTh
npomunexchumu, npuuomy — (—a) = a. Hanpukian, —(—6) =6.

Yucio HyJIb HE Ma€ MPOTUIICKHOT0, a00 MPOTUIIEKHE came COOi.

JlBa 11l 4YmWCla HA3UBAKOTh YUCAAMU OOHO20 [ MO20 CAMO20
3HaKy, AKI0 BOHU oOuaBa abo moaaTHi, abo Big emui. Hampukian, —6 1
—-2;213.

JIBa 111 YKCiIa HA3UBAKOTh YUCIAMU PI3HUX 3HAKIB, SKIIO KOTPECh
OJIHE 3 HHX JI0OJIaTHE, a 1HIIe — B eMHe. Hampuknan, —618; 71 —2; 21

-2.

SKI110 TOBEPHYTHUCS 10 PO3TIISIAY YUCIOBOI BICI 1 BiIOOpa3UTH Ha
HIA TOYKHU $IK1 BIIOOpaXaroTh JIBa MPOTUIICKHI 1[I YyKcia a, Ta —a, To
AK 0auyuMoO BIJICTaHb BIJ KOXHOI 3 HHUX JO MOYaTKy BIJJIIKY €
OJIHaKOBOIO. YUMCII0BEe 3HAUEHHS BIJICTaHl 3aBXXIU JOJATHE 1 € JEAKOIO
abconomHo0  8elUYUHOI0, SAKa OJHAKOBO XapaKTepuzye oOujBa
MPOTUJICKHI 11T YKUCJIa a, Ta —a. 3riHO IUX MIPKyBaHb, BBEIEMO
O3HAYCHHS.

Mooynem (abconromnoro eeauyunolo) 1IOTO0 YHCTIA @

HAa3WBAaKOTh YHCIIO \a\ (4uTarOTh MOAYJIb A ), SIKE BU3HAYAETHCS OJHIEIO 3

JIBOX PIBHOCTeH: [a|=a, sKIo &€ (NU{0}) um a=-a, sxmo aeZ .
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6/=6,112|=12,(0=0,/-6 = 6,-19 =19.

Hanpuknan,

CoBO MOAyJb HMOXOAMTH Bia JaTHHChKOro cioa modulus, sike
O3Ha4yae — Mipa.

3riTfHO  O3HAYEHHA MOAYJS  BI3bMEMO  MOJYJb  JESKHX
OpoTWICKHUX uucel. OTpumaemo, IO ‘—6‘=6=‘6‘, ‘—19‘=19=‘19‘.
ToOTOo nBa MNPOTWIEKHI 4YHCIA MalTh TOW caMUM MOJYJb, SKUN
JOPIBHIOE JIOJATHOMY 3 HHUX 4Yucel. OTKe O03HAaYECHHS MOIYJS MOXKE
OyTH 1 TaKUM:

‘a‘Za,ﬂKHJ;O a=>0, ‘a‘Z—a,ﬂKHIO a<0.

l'eomempuynuii 3micm mMoOy/is: MOAYJb YKMCIa JOPIBHIOE BiACTaH1
B1JI MOYATKYy BIJJIIKY /10 TOYKM KOOPJMHATHOI MPSIMOi, sIKa BiJMOBiAA€E
JTAHOMY YHUCITY.

JIns  TOpiBHSHHS IUIMX YHUCEJT 3a BEJIWYHMHOK 3PYYHO
BUKOPUCTOBYBaTH 4uCIOBY Bick. CrpaBa BiJ MOYATKy BiIJIIKY Ha

YUCJIOBIA MpPsAMiNA pO3TalllOBaHI JOJATHI Il YMCIa, 1HAKIIE KaXydH,

Fr b ¢o 48 ~ E
5 4 3 2 -10 1 2 3 4 5 6 7
Puc 2.

HaTypaJibHI 4YKCIIa, MOPIBHIOBATH SIKI MU BXe BMIeMo. Tak uwucio 2
MEHIIIE BIJl 4MCia 3, a TOYKa 3 KOOPAUHATOIO 2 pO3MIIlIeHa JIiBOPYY BiJ
TOYKH 3 KoopauHatorw 3. Te came MoxHa cka3aTu 1 npo uucna 3 14 yu
14 1 39, un 43 1 134.... B3aram, 3 ABOX NOJATHUX IIJIMX YHUCET TE
MEHIIIE, K€ € KOOPJAMHATOI0 TOYKH, IO JISKHUTH JIIBOPYY. AHaJIOTIYHA
O3HaKa TOIIMPIOETHCS 1 Ha BCl LU uucha. [IpuiHATO 3 ABOX YHCEN

MCHIIMM BBa)XXaTu TC, JAKC € KOOPAHMHATOK TOYKHU, pO3MiHleHOI Ha
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YHCIIOBIH Bici JiBopyd. Tak, Hanpukman (puc. 2):

A(2) niBopyu Bix B(3), Tomy 2 < 3;

B(3) niBopyu Big E(7), Tomy 3 < 7;

A(2) niBopyu Big E(7), Tomy 2 < 7,

O(0) miBopyu Bix A(2), Tomy 0 < 2;

F(-5) niBopyu Bix D(-3), Tomy —5 < —3;

D(-3) miBopyu Bix C(-1), Tomy —3 < —1;

F(-5) niBopyu Bix O(0), Tomy -5 < 0;

D(-3) miBopyu4 Big O(0), romy —3 < O;

C(-1) miBopyu Bix A(2), Tomy —1 < 2,

OT1e, poOMMO BUCHOBOK: BCSIKE BiJl’€MHE YHCIIO MEHIIIE BiJ HYJIS
1 B/l BCAKOrO JOJIATHOTO YMCJIA; 3 JBOX BIJI’€EMHHUX YUCEN T€ MEHIIE, B
SIKOTO OUTBIINI MOYJIb.

Tak, aHaJOriYHO HaA TOKa3ax TepMoOMeTpa: Temmeparypa 6°
MeHIa (Hwk4a) Big 20°, —2° menma Bix 0°, a —7° meHma 3a —4°.

Jtonuua, sika mae Oopr B 20 rpH., TOOTO HAasABHUX TpOIIEH
— 20 rpH., 32 OAHAKOBUX IHIIUX YMOB (JOXOAY KOIITIB, MOpaJi, BIMOBI-
JATbHOCTI) € Takol fKa Mae Oulbllie Tpollell HiX Ta, sika Mae Oopr B
600 rpH., ToOTO HassBHUX Tpoiei —600 rpH. 1 Tako sSKa Ma€ MEHIIE

Ipollei HIXK Ta, sSika HE Ma€ OoprYy.

3. BiaacTuBocTi MHOKMHH LIJTHX YHCE
[ToBepHYTHCS 4O PO3TJSALY YMCIOBOI BICI 1 BiIOOpa3MMo Ha Hil
TOYKA IO TEOMETPUYHO BIJOOpaX)arTh U1l YHCIA, MOAYJl SKHX
nopiBHIOWOTH BianmosiaHo 0 1, 2, 3, ..., n,..., To6to umucna 0, -1, 1, -2, 2,

-3, 3, ..., —N, N, ..., BIANOBITHO. MHOXHWHA IIUX TOUYOK € T€OMETPUIHUM
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300paKEHHIM MHOXHWHHM IIIJIUX YUCE.

MHOXHMHA IIINX YHCEJI Ma€ BJIACTHUBICTH 3YHCIEHHOCTI, 00
KokHOMY 3 nummx yucen 0, -1, 1, -2, 2, -3, 3, ..., —n,N,... MOXHa
MIOCTAaBUTH Yy B3a€EMHO-OJHO3HAYHY BIAMOBIJIHICTh IIEBHE HaTypajbHE
gucio: 1, 2, 3,4,5,6, 7, ..., 2n, 2n+1, ... 3a Takoro cxeMoro (rpadom):

o, -1, 1, -2, 2, -3, 3, .., —n, n,

1, 2, 3, 4, 5 6, 7, ..., 2n, 2n+], ..

OTxxe, MHOXHMHA LUIMX YUCEN MAa€ Ty caMmy MOTYXKHICTb, LIO 1
MHOKAHA HATypajJbHOTO PAJly YMCEN, a OTKE BOHA 3YUCIEHHA 1 KPIM
IIbOT'O BOHA TaK SIK 1 MHOKMHA HATYPAJIbHUX YHUCEN — HeCKIHUEHHA,

MHOXWHA MIMUX YHCENI € YHOopsaOK0o8aHoi, 00 BITHOCHO OyIb-
SAKUX JIBOX PI3HUX 11 €JIEMEHTIB X 1 ) BCTAHOBIICHO, SIKHI 3 HUX CIIIYE 3a
1HIMM (200, HaBMaKH, SKUW MEepeay€e 1HIIOMY ).

Jlns BimHOMmIeHHS ,,>" (260 ,,<”) Ha MHOXHWHI Z, 3aJ0BOJIHHS-

TUMYTbCS ~ YMOBHU:  aHTUpE(DIEKCUBHOCTI VXeZ: (X > X)/\ (X < X),

aCUMETPUYHOCTI vX,yeZ: (X > y) = (ﬁ(), TPaAH3UTHUBHOCTI
VX, y,2€Z: (x> Y)A(y>2))=(x>2) i 3B’SI3HOCTI
vx,yeZ:(x#y)=(x>y)v(y>x) (amanoriumo mns ,<”). Tobro,
MHOXMHa Z BigHOIIEHHSAM ,,>" (abo ,,<”) JmiHIHHO (IIJIKOBUTO)
BIIOPSIIKOBY€THCS.

Jns BigHOLIEHHSA ,,>"" (a0 ,,<’) Ha MHOXHUHI Z, 3aJ0BOJIbHS-
TUMYThCSI YMOBH: — pedJIEKCUBHOCTI VX € Z: (X > X),
— agTcuMeTpudHOCTI VX, Y € Z:((X= Y) A (X # Y))= (m)

— TpamsuTHBHOCTI VX, Y,Z2€ Z:((X= Y)A (Y > 2))= (x> 2)
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i —3B’a3H0CTi VX, Yy €Z:(X#Y)=(Xx>y)v(y>X) (ananoriuno mus ,,<”).

Tob6T0, MHOXMHAa Z BIIHOIIEHHAM ,,>" (abo ,,<”) MIHIAHO
(IIIITKOBUTO) BIOPSIKOBYETHCH.

JIiHiiiHO ymopsiAKOBaHA JEAKWM 3 BIJHOIIEHb MHOXHWHA IIJIUX
YUCeJl Ma€ BJIACTUBICTb Ouckpemnocmi, 00 MK OyIb-IKMMH JABOMA il
eJIEMEHTaMU JICKUTh JIMIIE CKIHUCHHE YHCIIO i1 eneMeHTiB. Hanpukian,
MDK IUJIMMH YUCIAMHM S5 1 7 JEKUTh TUIBKM OJHE IUJIE YUCIO0 6; MIXK
UIMMHM YUCIaMH 2 1 3 HE JEKHTh Hl OJHE IIUIC YHCJIO, MDK IUIMMHU
quciaaMud —5 1 7 JISKUTh HACTYIHA KUIBKICTh IIJIUX YHCEN, SIKa BU3HA-
yaeThes pizHunero 7—(-5)-11 =11, a came —-4,-3,-2,-1,0,1,2,3,4,5,6;
MUK IUJIMMHA YACIIAMU —9 1 —7 N€XUTh TUIIBKA OIHE I[1JI€ YHUCIIO —8.

Ak HacHiOK 3 i€l BJIACTUBOCTI BUILIMBAE TaKe TBEPJKCHHS:
AKIIO MDK OyJb-SIKHMHM JBOMa €JIE€MEHTAMM MHOXHHU Z HE JICKHUTh
IHIIUX 11 €JIEMEHTIB, TO Il E€JEeMEHTH € HAUOIUNCUUMU CYCiOaMUl.
BiamoBigHl TOYKM YHCIIOBOI OCl IMIJIMX YHUCET fAKlI € HAWOIMKINMU

cyclJlaMu OyayTh KIHIIIMH OJHOTO 1 TOr'0 XK OJJMHUYHOTO Biapi3Ka.

3. Jlii Haa uiiMMu yncjaaMu

Otxe, muUIl J0AAaTHI, BIJ €MHI YHCIa MOXHA IHTEPIPETYBATH
(po3rasgaTH) SIK 3MIHY YHCEIBHOCTI MPHU MEPEXO0/1 Bijl OJIHIET MHOKUHU
0 IHIIOT — BiJ MEHITYHCENBHOI 10 OUIBIIYMCENbHOI, BIJ
OUIBIIYHCEIBHOI JO MEHIITYHCENIBHOI BIIMOBIIHO, 00 XK SIK MaitHO, OOpT
BIIMOBIJTHO. AOCOJIIOTHA BEJIMUMHA YUCIIA B IbOMY BUIAJIKy — BEJIMUUHA
3MIHA YHUCENBHOCTI (HAa CKIJIbKM YHMCEIBHICTh 3MIHWJIACS), 1HAKIIE —
BEJIMUMHA MaiiHa YW OOpry BIANOBIJHO 3 TUM JOJaTHE BOHO YU

B1J €MHE.
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3.1. JlonaBaHHs Ta BigHiMaHHA WiJKX yuces. 3aKOHH J0AaABaAHHA

Hacamnepen po3risiHeMO TpUKIAJ, SKUM MOiABEAE HAC 10
MPaBUWIHHOTO PO3YMIHHS HACTYITHUX TEOPETUYHUX MOJIOKEHb.

[lepen moyaTkoM MOXOAY B FOPU TYPHUCTH LIOPAHKY, AJIA TOro 100
BU3HAUYaTH Ha SKii BOHM OyayThb BHCOTI BIJIHOCHO PaHKOBOTO
MOYaTKOBOTO MOJIOKEHHS, HaBEIW CBOI JaTYMKU BUCOTHU HAa HYJIHOBUU
PIBEHB.

B nepmwuit geus. [liguaBmuck 3a mepury mosioBuHy jJHa Ha 30
METpIB, a N0 KiHIA JHS — me Ha 10, 3a mepmudid JA€Hb TYPUCTH
BusiBWIMCS Ha BUCOTI Ha 40 metpiB (30+10=40) BuIie BiJ PaHKOBOIO
MOYATKOBOT'O MOJIOKEHHS.

B npyruii neHp. 3MIHUBIIM CBO€ TOJOKEHHS 3a MEPIIY IMOJIOBUHY
IHA Ha —12 METpiB, a 10 KiHIA IHS — 1€ Ha —5, 32 IPYTUil JIeHb TYPUCTH
BUSBWIIMCS Ha BuUcOTi Ha —17 wmerpiB (-12 + (-5) =—17) Bume Bix
PAHKOBOTI'0 TOYATKOBOTO MOJIOKEHHSI, TOOTO Ha 17 METpiB HIKUE.

OTxe 3a Ba JHI TYPUCTH 3MIHUJIM BUCOTY CBOTO PO3TalllyBaHHS Ha
23 wmerpu  (40+(—17) =23) Bume Big BHXITHOTO IOYAaTKOBOI'O
MIOJIOKEHHS.

AHanizyrounm JaHud ~TOpUKIad, CcHOpMYITIOEMO  BIAMOBIIHI

npaBuia:

1. Cyma nBOX IIIIUX JOAATHUX YUCEN — IIIIe JIOJAaTHE YKCIIo, 3a
a0COJIIOTHOIO BEJIMYMHOIO PiBHE CyMi aOCOJIOTHHMX BEJIUYMH
(MOIyJIiB) TBOX JIOJIAHKIB;

2. CyMa JBOX ITIIMX BIJ €MHHMX YUCEN — IIUI€ BiJ’€MHE YHCI0, 3a
a0COJIIOTHOIO BEJIMYMHOIO PiBHE CyMi aOCOJIOTHHMX BEJIUYUH

(MOIyJIiB) NBOX JIOJIAHKIB;
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3. Cyma JIBOX IIJIMX YHCE 13 PI3HUMHM 3HAKaMH € II1JI€ YUCII0, SKE

Ma€ TOM caMMU 3HaK, IO ¥ JOJAHOK 13 OLIBIIOI aOCOJIOTHOIO
BEJIMYMHOIO (MOJAYJIEM), a 3a aOCOIIOTHOIO BEIMYMHOIO TakKa
CyMa piBHA PI3HUIII MDK JOJAHKOM 3 OLIBIIOIO 1 JOJAHKOM 3
MEHIIOI0 a0COIIOTHOIO BEJIMUYUHOIO.

[linTBepKEHHSIM JaHMX NOpaBWil € ¥ Taki npukiagu. Hexai
TeMIleparypa 3a JeHb JIBIUl pi3Ko 3MiHIOBanacs. Hexaii: a) cmoyaTky Ha
5°C, a motiMm Ha 7°C, oTXKe 3a JeHb TemIieparypa 3MiHuiacs Ha 12°C;
0) cnouarky Ha —5°C, a motiM Ha —7°C, OoTKe 3a JACHb TeMIiepaTypa
sminuiacs Ha —12°C; B) cnouarky Ha 5°C, a motim Ha —7°C, oTxe 3a
JIeHb TemIieparypa 3minuiacs Ha —2°C.

CyMy Wimux 4McCel TakKoX JIETKO MOXHa 300pa3utv 3a
JOTIOMOTO}0 YUCJIOBO] BICI.

Hexaii moTpiOHO BU3HAYMTU cyMy yucen 3 1 5. 3HaX0auUMO Ha
YUCJIOBIA BICI TOYKy 3 KoopauHaToro 3. Ilepemimyrouuch Ha 5
OJIMHUYHUX BIJIPI3KIB BIPABO, MOTPAIUISIEMO B TOUKY 3 KOOPJIUHATOIO 8.
Otxke, 3 +5=8.

Hexaii notpiOHO BU3HAUUTH cyMy uucen 8 1 —5. 3HaxoauMo Ha
YHUCIOBIM Bicl TOYKy 3 KoopauHaroro 8. Ilepemimyrounch Ha 5
OJIMHUYHUX BIJPI3KIB BIIIBO, MOTPAIUISIEMO B TOYKY 3 KOOPJIMHATOIO 3.
Otxe, 8 + (-5) = 3.

Hexaii moTpiOHO BU3HAUUTU CyMy 4Hceln —3 1 —5. 3HaxX0AUMO Ha
YHUCJIOBIM BiCl TOYKY 3 KoopauHatoro —3. Ilepemimryrounch Ha 5
OJIMHUYHUX BIJIPI3KiB BJI1BO, MOTPAIIIEMO B TOYKY 3 KOOPJMHATOIO —8.
Otxe, -3 + (-5) =-8.

OTxe, NPUPOAHO JOMOBUTHCS, 11100 OTPUMATH TOUYKY BIJIMOBIIHY
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YUCIy, SIKE€ € 3HAUYCHHSIM CyMHU JESKOrO LIJIOT0 4yucia a 3 JOJAaTHUM

(BII’€MHHMM) IIIJIUM YHUCJIOM, MOTPIOHO BiJ TOYKM 3 KOOPJMHATOKO a
BIJIKJIACTU BMOPaBO (BJIBO) YUCJIO OJWHUYHUX BIJIPI3KIB PiBHE MOJYJIIO
JIPYroro A0/1aHKa.

Skmo 3ramatv, MO LUIE YUCIO MOXHA PO3MISAATH SIK 3MIHY
YUCEIBLHOCTI MPH MEPEXO/l BiJ OJHIET MHOKUHM JO 1HINOI, TO MOXHa
nmoOyAyBaTH HACTYIHY TEOpil0 JoJaBaHHsA Iiaux uyucenl. Crepiry
po3risiHeMo Oyab-sAKi nBa mim uuciaa a 1 b. 3 Teopii MHOXUH HaMm
BIJIOMO, 110 ICHYIOTb MHOXHWHHM 3 SIK 3aBrOJIHO BEJIUKUM YHCIIOM
enemeHTiB. Hexail MU MaeMO MHOXHWHY, YHCJIO €JIEMEHTIB SIKOi OiJbliie

3a cyMy aOCOJIIOTHUX BEIUYMH (MOyJIiB) uncen a i b. [To3Haunmo ii A.

To6to Hexaii: N(A) > [a+[b|. Bubepemo sikych iHIy MHOXHIHY JUIsl SIKOI

YHCJIO €JIEMEHTIB HA YHUCJIO & MEHIIIE Bl YHUCIA €JIEMEHTIB MHOXUHU 4.
[Mo3naunmo ii B. Toxi, N(A)—n(B)=a. Bubepemo me sSKych iHIIY,
TPETI0O MHOXXHHY JIJIs SIKOI YKCJIO €JICMCHTIB Ha YKMCIO D MeHIe Bij

ypciia eneMeHTiB MHokuHM B. [To3nauumo ii C. Toxi, n(B) —n(C) =b.
Beenemo osnaueuus. Cymoro uinux uucen a=n(A)—n(B) i
b=n(B)—n(C) Ha3uBaroTh Iijiec YKCIO C, SIKEC € PI3HUIICIO JBOX YHCEI

KIJIbKOCTEH enemMeHTIB MHOXMH A 1 C  BIAODOBIZHO, TOOTO
c=n(A)—n(C). 3anucyrots: a+b=c. Uucra a i b - nmomaskw,
onepais 3HaX0>KEHHSI CYMU — JI0JIaBaHHSI.

[lini uncna a i b moxyTs OyTH oOuaBa godaTHi, 0oOMIBa
BiJI’€MHI, @ TAaKOX SIKE€Ch 3 HUX JOJAaTHE a 1HIIIEe B1JI’ €MHE, a00 KOTPECH 3
Hux 0 a iHme Oyab-sike, abo x 000€ Hyml. B 3anexHOCTI BiJl I[bOTO
MOXJIMBI TaKl BUMAJIKA TEOPETUYHOTO OMUCY CYMH.

1. SIkmo obuaBa il ukcina a i b momarHi (Tobto, @ 1 b —
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HaTypaJibH1 YMCja), TO IPU NEPEeXol BT MHOKUHU A 10 MHOXKUHU B,
YUCENbHICTh  (KUIBKICTh  €JIEMEHTIB) 3pOCTa€ 1 CTae  PIBHOIO
n(A)+a=n(B), a npu mepexoxi Big MHOxuUHU B 10 MHOXUHH C,
YHCeNbHICTh 3pocTae 1 crae piBHo N(B)+b=n(C). Omxe, npu
nepexo/il Bii MHOKUHU A 10 MHOXKUHU C, YUCENbHICTh 3POCTAE 1 CTaE
pisroro  (n(A)+a)+b=n(A)+a+b=n(A)+(a+b)=n(C). Orxe,
A

a,c =@+b=cC, ToOTO cyma nBOX HIMMX MOJATHUX YHCEN JIOPiBHIOE

TPEThOMY IIJIOMY JOJATHOMY 4YHCIY 1 BH3HAYA€ThCS BIJMOBIIHUMHU
IIpaBUjaMH 3HAMOMHUX HaM 3 Teopii IIJIUX HeBiJ €MHHUX YHCEN IT1IXO/IIB:
KiIbKICHOTO (T€OPETHKO-MHOKHUHHOT0) 200 aKCIOMHOT0 (ITOPSIKOBOTO).

2. SIkuio oOmaBa 1l ykciaa a i b Big’eMHi, TO mpu mepexoi Bix
MHOXXHHU A 10 MHOXHWHU B, 4MCEIBbHICTh 3MIHIOETHCS 1 CTa€ PIBHOIO
n(A)—|aj=n(B), a npu mepexoxi Biy MHOXuHH B 10 MHOXHHH C,
YUCENbHICTh 3MIHIOETHCS 1 CTa€ PIBHOIO n(B)—‘b‘ =n(C). Orxe, npu
nepexoni Bil MHOKUHU A 10 MHOKUHM C, YUCENBbHICTh 3MIHIOETHCS 1
crac  pisuoo  (n(A)—[a])—|b| = n(A) —[a]~|o| = n(A) - (&l +]b]) = n(C).
Orxe, A, . :—(Ja\ﬂb\):c, TOOTO CyMa ABOX LUINX B1I'€MHHUX YHCEN

JOPIBHIOE TPETHOMY IIIJIOMY BiJ’€MHOMY YHCIYy, a0COJIIOTHA BEJIWYHHA
SAKOT'0 JOPIBHIOE CyMi a0COJIIOTHUX BEJIWYUH J0JaHKIB.
3. SIK1io wije YMcio a Bix €MHe, a miie yucio b momathe, To mpu

nepexo/il Bl MHOXXUHU A 10 MHOXWUHHU B, YUCENIBHICTh 3MIHIOETHCA 1
CTa€ PIBHOIO n(A)—\a\=n(B), a TpU TMEepexoiAl BiA MHOXHHU B 10
MHOXUHM C, YUCETBHICTh 3MIHIOETHCS 1 CTA€ PIBHOIO n(B)+‘b‘ =n(C).

Otxe, mpu Mepexojii Bl MHOXKUHH A 10 MHOXWHH C, YHCENBHICTH
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3MIHIOETBCS 1 CTae PiBHOIO (n(A)—‘aDﬂb‘ =n(A)—|a]+p|=n(C). Tax,

a a

SK, —\a\ + ‘b‘ = ‘b‘ — ), SKIIO

. swmo |o/>[al, a6o —[al+b|=—(al—b

& >|b|, To A a

|-

, ko b >|al, A, . =—(al—|b

Ao ), sxuo [a| >|b],

abo A, . =0, simo |b|=al.

Orxe, gxkmo a,beZ 1a<0, b>0, To:

b~

, SIKIIIO ‘b‘ > \a\
/

a+b — 0, akwmo ‘b‘ :\a\
NN

G

), SIKIIIO \a\ > ‘b‘

4. SIK1no mijie YKclIo a J0JaTHE, a Iiijie yucio b Big’emHe, To mpu

Nepexo/il Bl MHOXXUHU A 10 MHOXWUHHU B, YUCEJIBHICTh 3MIHIOETHCA 1

CTa€ PIBHOIO n(A)+\a\=n(B), a TIpU TMEpexojl BiA MHOXHHU B 10
MHOXUHHN C, YUCEIbHICTh 3MIHIOETHCS 1 CTa€ PIBHOIO n(B)—‘b‘ =n(C).
OTxe, pU TEPexoai Big MHOXUHU A 10 MHOXHHH C, YHCEIbHICTH
3MIHIOETBCS 1 CTa€ PIBHOIO (n(A)+\a\)—\b\ =n(A)+|a —|b|=n(C). Orxe,
b

A, . =lal-

- al, abo

, skmo [a>b|, A, .=—(b-|a

), SKIIO ‘b‘ >

A, . =0, sxmo [a =|b|.

Orxe, ko a,beZia>0, b<0, 1o:

=

, SIKIIIO \a\ > ‘b‘
a+bh — 0, axmo \a\ =‘b‘
NN

(bl ~la

), SIKIIIO ‘b‘ > \a\
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OTxe 3 TPEThOro 1 YETBEPTOro MyHKTIB poOrMO BUCHOBKU. Cyma
JBOX IUIMX YUCEN 3 PI3HUMH 3HAKaMU JOPIBHIOE: — IIJIOMY J0JIaTHOMY
YUCIY, SIKIIIO MOJYJIb JOJATHOTO YKCiia OLIBIINM 32 MOJIYJIb BijI’€MHOTO;
— HYJIO, SKIIO MOJIYJI pIiBHI; — LUJIOMY BII €MHOMY YHCIY, SKIIO
MOYJIb B/’ €EMHOT'O YKCIa OLIBIINHN 32 MOYJIb 10JJaTHOTO.

ToOTO, cymMa JBOX LIMX YUCEN 3 PI3HUMHU 3HAKAMHU € I[iJI€ YUCIIO,
AK€ Ma€ TOW CaMHM 3HaK, IO W M0JaHOK 3 OutbmmM Mojaynem. [1o6
3HAUTH MOJIyJb II€l CyMH, MOTPIOHO BiJl OIBIIOTO MOIYJS BITHSATH
MEHILIUH.

5. Slkmo a=0, b=0, To npu nepexoii Biji MHOXXUHU A 10 MHO-
’KUHU B, 4iCeNbHICTh 3MiHIOEThCH 1 cTae piBHOIO N(A)+a=n(A)=n(B),
a mOpu Mepexol BiA MHOXUHU B a0 MHOXHHU C, 4YHCEIbHICTh
3MiHIO€ThCs 1 cTtae piBHOIO N(B)+0=n(C). Omke, npu nepexomi Bif
MHOXUHU A 10 MHOXXUHU C, YHCEJIBHICTh 3MIHIOETHCS 1 CTa€ PIBHOIO
(n(A)+a)+0=n(A)+a+0=n(A)+a=n(C). Omxe, A, . =a, ToOTO
a+0=a.

6. Sxmo a=0, b =0, To npu nepexoi Bii MHOXXUHU A 10 MHO-
KUHHU B, uncenbHICTh 3MiHI0E€ThCA 1 ctae piBHOIO N(A)+0=n(A)=n(B),
a TpU TIepexoll BIJ MHOXHUHM B 10 MHOXMHM C, YHUCEIbHICTbH
3MiHIO€TBCs 1 cTae piBHO N(B)+b=n(C). Omxe, npu mepexoxai Bix
MHOXXUHU A 10 MHOXUHU C, YUCEIBHICTh 3MIHIOETHCS 1 CTAa€ PIBHOIO
(n(A)+0)+b=n(A)+0+b=n(A)+b=n(C). Omxe, A, .=b, T06TO
O+b=Db.

I poOMMO BHCHOBOK, SIKIIO 10 IUIOro umciaa a npoxgatu 0, To
OTPUMAEMO T€ caMe IiJIe Yuciao a; skmio a0 0 goxartu miyie uuciao b, To
OTpUMaeMO I1ijie unciao b. ToOTo, SKIIO MU CYMY€eEMO JBa IIIMX YUCIIA i
oniHe 3 HUX 0, TO pe3yJbTaT OTPUMYEMO PIBHUH 1HIIOMY.

7. Slkmo a=b=0, To npu mepexonai BiJ MHOXHHH A 10 MHO-

KUHU B, yucenbHICTh 3MiHI0€TheA 1 ctae piBHOWO N(A)+0=n(A)=n(B),
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a TpH TMepexojl BiA MHOXMHH B 10 MHOXHHU C, 4YHCEIbHICTH
3MiHIOETRCS 1 cTae piBHOIO N(B)+0=n(B)=n(C). Omxe, npu nepexoi
B1J1 MHOKUHU A 10 MHOXKHHU C, YUCEIBHICTh 3MIHIOETHCS 1 CTA€ PIBHOIO
(n(A)+0)+0=n(A)+0+0=n(A)+0=n(C). Omxe, A, . =0, TO6TO
0+0=0.

ToOTo, SKIIO MM CyMyeMO JBa IMUIMX 4Yuciaa piBHUX 0, TO
pe3yabTaT OTpUMy€eMo piBHHIA 0.

JloBeieMo meopemy npo icHy8aHHs i €OUHICMb cyMu OyIb-SIKHX

IBOX IIKMX yuces, Tooto mo Va,beZ:3(a+hb).

JloBe/leHHST ICHYBaHHSI 1 €JMHOCTI CyMHU 0€3MOCEpPEIHbO CIIAYE 3
O3HAQYEHHSI CYMM JBOX IIUIMX YMCEJ, @ TaKOX 3 ICHYBaHHS 1 €JIMHOCTI
PI3HUII ABOX YHMCEI-KUIBKOCTEH €JIEMEHTIB JBOX MHOXXHUH (1ICHYBaHHS 1
€IUHOCTI PI3HHUII MDK OiNBIIMM 3 JBOX IUIMX HEBIA €EMHHMX YHCEN 1
MEHILINM 3 HHX).

PosrnsiHemo eracmusocmi onepayii 0odasanHs JIBOX IIIHX
YHCel.

—Va,beZ:a+b=b+a — xomyraruBHa (IepecTaBHa) BJIACTUBICT;
—Va,b,ceZ:(a+b)+c=a+(b+Cc) — acomiatTuBHa (CHOJyYHA)
BJIACTHUBICTb.

PosrasgaemMo @ionimanns 1IIUX YUCEII.

Brenemo omepaliito gioHiManHA 1IIAX 4YKUCEN K OOCpHEHY [0
onepaiiii JoJaBaHHS.

Beenemo osnauenus. Piznuuero wyinux uucen a i b masmsaroTn
Take IIijie yucio C=a—b, mo c+b=a.Uucno a — smenwysane, b —
8i0 ‘eMHUK 1 C — PI3HULIS; OIlepallisd 3HaXO0XKEHHSI PI3HULI — BIOHIMAHHSL.

To06To0, BIIHATH BiJ OJIHOTO IIIJIOrO YKCHa APyre IiJIe YUCIO — 1€
O3HAYya€ 3HAUTH TaKe TPETE IIIJIC YHCIIO0, SIKe B CYMi 3 APYTUM Ja€ TIepIIe.

B 3B’s13Ky 3 TUM 110 Oyb-sIKE IIJIE YUCIO MAa€ MPOTHIIEKHE COO1
1iJIe YMCJIO, OICPALlif0 BiAHIMAHHS BiJl IIJIOr0 YKCaa A IIOro vucia b

MOXHa 3BECTH JI0 OIepaliii J0aBaHHs 0 IIJIOT0 YKcia & IUIOro Yucia
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IPOTUWICKHOrO umciay D, ToOTO 1ijgoro umcima —b. 3anmmemo e
cuMmBoOIIiUHO: Va,beZ:a—b=a+(-b).

[Ipu BBemeHHI HUIMX B €EMHHUX YHCEI MH PO3MVISAAIN 3aaadi
pe3yabTaTOM SIKUX OyJ0 3HAXOJKEHHS 3HAYCHHS PIZHUIl, SIKOi Ha
MHOXKMHI IUJIMX HEBIJ €MHHUX 4YHCEI HE ICHy€, 0O BigHIMAHHS Ha
MHOYKHHI IIIJIUX HEB1J €EMHUX YUCEIT ICHY€E HE 3aBXK/IH.

HoBenemo meopemy npo ichysanms i €Ounicms pizHuyi OyIb-IKUX
JBOX IUTHX umncen, TooTo mo Va,beZ:3(a—b).

JloBeicHHS ICHYBaHHS 1 €AUMHOCTI Pi3HUII 0€3M0CePEeaHbO CIIIYE
3 MOXJIMBOCTI 3BelcHHS pi3HMII a0 cymu (a—b=a+(-b)) i 3
ICHYBaHHSI 1 €IMHOCTI CYMHU JIBOX I[IIMX YKCETL.

OTxe, BIIHIMAHHA Ha MHOXKHHI IIUIUX YUCEII 3aBXKIM MOKIIMBE.

3.2. MHOXeHHS Ta JiIeHHS WiJIuX Yucel. 3aKOHU MHOKEeHHS.
[linkpecnumo, 1O MOAIOHY TEOPiI0 MOKHA MOOYIyBaTH, SKIIO
pO3TIAaTH IIJIE YHUCIO $IK 3MIHY YHCEIBHOCTI MPU MOETATHOMY
nepexoAi MK JIeKITbKOMa MHOXHHAMHU (3MIHa 4YHCEJIBHOCTI MpH
OJIHOMY €Tarll MOBMHHA JIOPIBHIOBATH YUCIY &, a €TaliB MOBUHHO OYTH

TaKe YHCIIO, SIKE PIBHE YHCIY ‘b ; 3pO3YMLIIO, 110 MHOHH IMPU IOMY

Mae OyTH YUCIIO, SIKE PIBHE YUCITY ‘b‘ +1 1 BuxigHa MHOXUHA A MOBUHHA

MICTUTH YHUCJIO €JEMEHTIB OUIbIE 3a YHCIO, SKE€ PIBHE YHUCITY ‘aHb‘,
To6T0 N(A) > [alb|.

Ilepmr 3a Bce mNpuUrajgaeEMo SK MU BBOJWIM JOOYTOK ITIMX
HEB1I’€eMHHMX 4uced. Tak, MU JAII0 3HAXOJKEHHS CYMH pPIBHUX MIiX
co0010 JI0/IaHKIB Ha3WBaJIU JI€I0 MHOXKEHHS, & pe3yIbTaT MHOKECHHS —
T00YTKOM 1 BBOJIWJIM TaKe O3HAYCHHS: cyMmy N, N >1, nomaHkiB, KOKHUI
3 SKMX € I[JIe HEBIA'€MHE YHCJIO M, Ha3UBalOTh JOOYTKOM M Ha
HaTypajibHE YHCIO N 1 mo3HadyaroTh MN. OCKIIbKU OJAaHKIB HE MOXE

OyTH MEHIIIe HiX JBa, TO JIJI1 MHOKEHHS Ha 1 1 0 MU BBOJIMIIU J10JIaTKOBI
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o3HaueHHI: M-1=m i m-0=0.

3 BiI’€MHUMH IIJTUMH YHCJIAMUA HE TaK BCE MPOCTO 5K 3 I[IJTUMH
HeBig emHumu. Ille B JaBHUMHY uepe3 HE3PO3YMUTICTh TOTO SIK B
pe3ysibTaTi MHOXEHHS JBOX BIJ €MHHMX umcend (OOpriB) MoKHA
OTpUMATH JAOJIaTHE 4Yuciio (MaiHO) JIOJBMH JOBrO HE CIpUAMaacs
TeOopis ICHYBaHHS IIJIMX BIJI’ €EMHUX YMCes. SIKIO 1T JOJaTHI, Bia’ €MHI
YHuCclia PO3TsfgaTd SK MaiHo, OOpr BIAMOBIAHO, a iX aOCOJIOTHY
BEIIMYMHY — K BEJIMYMHY MailHa 4u OOpry BIJMOBIAHO, TO MOXJIHBO
noOy1yBaTH TaKy HACTYIHY TEOPIIO JI0 MOSICHEHHS JIiil PYroro CTyMneHs
(MHO>KEHHS 1 AJICHHS ) HAJT LIUTUMH YUCTIAMM.

PosriissHeMo 100yToK 1BOX mijiux yuces a i b. TyT uncma a i b —
MHOXHUKH, OTlepallisi 3HaX0/KCHHS J00YTKY — MHOYKCHHSI.

IIpu 1bOMy BBaKaTUMEMO:

no-nepwe — sikmo a >0, 1o [a| — BenuunHa MaiiHa, sikio a<O0, 1o [a] —

Benn4yuHa 0opry, a skmo a =0, To HemMae HIYOro, HI MaiiHa Hi 6opry (Hi
J00pOro Hi MOraHoro, MaHo 1 OOPr — pedl MPOTWICKHI TaK 5K 1, 100PO
1 370, Yd JOJAaTHI 1 BIJ €MHI 4YHCla, ajieé HE 3aBXKIU B INpAMIU
BIIMOBIJTHOCTI, 00 MOX€ OyTM MailHO HEUUCTUX TPOLICH, Y MaKWHO
3JI0CT1 — II€ BCE 3J10).

no-opyee — sixmo b >0, To ‘b‘ — 1I€ YUCJIO HasIBHUX (MaliHa) BEJIUYUH \a\

(maliHa 4K OOpry B BIAMOBIIHOCTI JI0 TOTO BiJi’€MHE YM JIOJIATHE YUCIIO

a), sxmo b <0, o ‘b‘ — BEJIMUMHA HE HasIBHUX (3a00pTroOBaHUX) BEJITUYHH
\a\ (MaiiHa 4yM OOpry B BIAMOBIAHOCTI JO TOTO BiJ’€MHE YW JOJATHE
yucio a), a akmo b =0, To Hemae 0IHOT BETMIMHU \a\.

[{ini yncna a i b moxyTs OyTH oOuaBa J04aTHI, 0OMIBA
B1JI’€MHI, a TAKOX SIKECh 3 HUX JOJIaTHE a 1HIIE BiJ’ eMHEe, a00 KOTpech 3
Hux 0 a iHImIe Oyab-sike, abo x 000€ Hymi. B 3amexHOCTI BiJ IILOTO
MOXJIMB1 Pi3HI BUMAAKU TEOPETUYHOTO OIMUCY MOOYTKY IUIMX YHUCEN

3T1JIHO 1X IHTEpHOpeTallii yepe3 MaiHo 1 Oopr.
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Otke: B pesynbraTi BuBueHHS Temu «Ilimi umena» crymeHt

[TIOBUHCH

3HATH: 3a7adi, sKi TMPUBEIM 10 BBEICHHS BIJ €MHHX 4YHCET,
Tr€OMETPUYHY IHTEPHPETAIiI0 BIJ €EMHUX YHWCEN, BU3HAUYCHHS MOJYJIS
qpciaa, BU3HAYCHHS MPOTHIICKHOTO YHCIA;  BJIACTUBOCTI MHOXHHH
MITUX ~ YHUCEN:  3YMUCICHHICTh, YMHOPAJIKOBAHICTb, JAUCKPETHICTD,
BU3HAYCHHSA A1 HaJ LUIMMH YHCJIAMH, BJIACTHUBOCTI MIM HAJ IUIMMH

qUCJIaMU,

YyMITH: 3HAXOJAUTH MOJYJb 4YHCIA, 3HAXOJUTH HPOTHUIICIKHE
YUCJI0, BUKOHYBATH [Ii1 HaJ LIUIMMU YUCIAMM: JI0JIaBaHHs, BIJIHIMaHHS,

MHOKEHHS 1 JUICHHS.

OpieHTOBHI 3aBJIaHHS, SIKI TOBUHEH BMITH BUKOHATH CTYJACHT

Ha MPAKTHUYHOMY 3aHATT] B pCBYJ'IBTaTi BHUBYCHHA TCMU

«uti ymeaay

1. Ipt 10 pokiB, a ii 6abyci — 54 pokiB. Uepe3 CKUIBKM POKIB
0abycs Oyne crapinoro Bij AHI B 5 pa3iB?
2. AHi 12 pokiB, a ii 6abyci — 52 pokiB. Uepe3 CKUIBKH POKIB

0abycs Oyne crapinoro Bij AHI B 5 pa3iB?
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3. OMH 40JIOBIK MIPKYBaB: ,, S Bike 3a00pryBaB KyMOBi CTUIbKU
OBEYMX IIKIPOK, 10 100 Maru cBoix 10 oBeywmx MIKIpOK 1 HE MaTH
oopry, MeHi IOTpIOHO BHUPOCTUTH 15 oBedok . SIK XK€ IO3HAYUTH

YHCJIOM HasBHI B YOJIOB1 B JaHUU Yac OBEYl MIKIPKHU?

4, Jlexano Ha croial S5 s0ayk. Ha ckinbku 30UIBIIATHCS
YHUCENbHICTD S0JIyK, sKIO: a) [Banko nmoctaBuB 1 s0myko; 6) [Banko 3’iB

2 si0myKa?

5. CknacTy Takl TEKCTOBI 3ajadyi, poO3B'SI3KaMU SAKUX € [Tl

B1 €MH1 uncia. Po3s’a3atu ix.

6. CkiracTu Taki PiBHSHHS, PO3B'SI3KaMHU SIKMX € IIUTl BiJ €MHI

yucia. Po3B’s3aTu iX.

/. CKJIaCTH TaKl CUCTEMHU JABOX PIBHSAHb, PO3B'A3KaMU SIKUX € 1L

B1 €MH1 uncia. Po3s’a3aru ix.



