Tema

3BuvaiHi 1podu

1. Ilonsitts 3BuyaiiHoro ApoOy. EkBiBanenTtHi apo6u. OcHoOBHa
BJIACTHUBICTH APOOY.

2. HeoOximHa 1 mocTaTHS yMOBa €KBIBAJICHTHOCTI JPOOiB.

3. lomaBanHsa 1 BigHIMAHHSA JOJATHUX pPalllOHAIBPHUX YHCEN. 3aKOHH
JIOJTaBaHHS IIUX YHCEl.

4, MHOKEHHS 1 JUIEHHS JOJaTHHUX pallOHAIBHUX YHCEN. 3aKOHHU

MHOXCHHA INX YUCCII.

1. IlonsaTTs 3BU4aliHOrO Apo0y. ExBiBasieHTHI 1podu. OcHOBHA

BJIACTHBICTH JIPO0Y

[ToauMBIIM OJUHUYHUM BIJIPI30K HA 7 PIBHUX YACTHUH 1 B3SBILIM M
TaKuX 4acCTUH, oJepxKUMO Jipi0. [TOHATTS 1poOy BBOJATH 1€ Y TPETHOMY
(mnpyromy) 1 yerBepTOMy (TpeTboMy) Kiacax. TyT 3a oauHuio OepyTh
BIJIPI30K, KpPYT, MOPsIMOKYTHUK, 30Kpe€Ma KBaJpar, CMYXKH 1 T. IH.

1

Hanpukian, Kpyr IUIATh Ha 8 pIBHUX YACTUH 1 BUAUISIOTH — 3 YaCTHUHY

.

Kpyra, 1 — (puc.).
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BBoASTh NOHATTS YHCEIbHUKA 1 3HAMEHHUKA APOOY: YKCIIO Mif
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PHUCKOIO 03HAYa€, HA CKIJILKU PIBHUX YaCTUH PO3/LJICHO KPYT, HOTO

Ha3UBAIOTh 3HAMEHHUKOM Opody. Uucno HaJl pUCKOIO 03HAYA€, CKUIbKU

B35TO PIBHUX YAaCTUH Kpyra. L{e unciio Ha3uBaroTh uuceabHUKOM 0pooy.

o .. e . .
SIKIo AKUHCH BIAPI3OK €] = — YKIANAEThCA y BIAPI3KY a ILUIE
n

. C .. € e ..
YuCJI0 paziB (m), TO 1 BIAPI3OK Il = b YKIIAETBCS Y IbOMY BIAPI3KY
n

TaKOX IiJIe ynciao pasiB (mK pasiB). OTxe, TOBXKHHA TOTO CaMOIo
BlJIpi3Ka @ mpu OOpaHi OJUHMIN JOBXKUHM e MOXEe OyTH BUpaKeHa

m . mk . )
apobomM — i _k —, A¢ K — noBimbHe HarypajbHe 4uciio. Taki apoou
n n

HA3UBAIOTh eKgiearenmHuumu (a00 PIBHUMH) 1 3aMUCYIOTH 11€ TaK:

m _ mk

n nk

.. 7
HaanKna):[, SAKIIO B1API3OK a Mae€ g IICBHOTO OJAMHHUYHOI'O

Bi/Ipi3Ka 3aBJIOBKKH e, TO BJIBOE MEHIINX YaCTHUH IIi€i OAWMHUII, TOOTO
NECATUX, BIH MICTUTUME BABOE Oubllie — 14, a yTpo€e MEHIIIMX YaCTUH —

BTpO€ Outbiie — 21 1 T. 1. To6TO ! = 14 _21,

5 10 15

Po3risiHyTa BIacTUBICTh € OCHOGHOIO 61ACMUBICHIIO OPOOY. AKULO

T.1.

YUCENbHUK | 3HAMEHHUK OpOoOYy NOMHONCUMU HA me came HAmypaibHe
yucno, mo oicmanemo Opiob, ekgisarenmuutl oanomy. — = —, 1€ K —

JIOBUIbHE HATYypaIbHE YUCIIO.

BinHolleHHS €KBIBaJEHTHOCTI JpoOIB Ma€ BCl 81acmusocmi

BiJTHOIIIEHHS TUNY €KBIBAJIEHTHOCTI:
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1) Pegprexcusricmb: KodiCHULL Opib eK8i8aIeHMHULL CAMOMY COOI
(k=1);

C

C
= —— — =
d d

2) Cumempuunicme:

olo
oo

. a ¢C C e a ¢€
3) Tpanzumusnicms. | —=— (Al —=— |=>—=—.
b d b f
Ili BHACTMBOCTI BHUINUIMBAaIOTh O€3MOCEPEIHHO 3 O3HAUYCHHS
CKBIBAJICHTHUX JApOO0IB, SK TaKWUX, IO BIJANOBIIAIOTH TOMY CaMOMY

BIJIP13KY (UM Ti caMiii MHOXXHHI YaCTOK OJIMHHUIIL).

besnocepenHpo 3 03HAUEHHS €KBIBAJICHTHOCTI JIp0O0IB BUILIMBAIOTh
TakKl HACIIIJIKU:

a) AKWO Y 080X eKGIBAIEHMHUX Op0o0i8 3HAMEHHUKU DIGHI, MO i

.. .o 41 4aj .
HYUCEIbHUKU IX MAKOINC PIEBHL, moobmo F:F: a.l = a.2 CHpaB,Hl,

PIBHICTh 3HAMEHHMKIB O3HAYae€, 10 OJUHUII0 Tpebda MiIMTH Ha T€ caMe
YUCJIO pIBHUX YacTuH. OTXKe, YaCTUHU b onHakoBl. Pi3He uwmcio

O/IHAKOBUX YaCTUH HE MOXE€ JaTh EKBIBAJIEHTHUX JpoOiB (110
BIJINOBIIAIOTh TOMY CAaMOMY BiIpi3Ky a00 MHOKHHI PIBHUX YacCTOK

OI[I/IHI/ILIi). OT)KC, YUCJIO0 TAKHUX YaCTHH TaKOX OJHAKOBC al = a2.

0) Axwo y 080X exgisanreHmuux OpoOié YUCENbHUKU pPIGHI, MO i
.. .. a a .
SHAMEeHHUKU iX makoodic pieui, moomo — =— = by =b,. PiBHe uncio
2

YaCTUH HE MOXE JaTH EKBIBAJEHTHUX JPOOIB, SKIIO Ii YaCTUHU HE

OZHaKOBi, ToMy by =D,.
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2. HeoOximHa i ;ocTaTHS yMOBa €KBiBaJIeHTHOCTI ABOX JApo0iB

a.c . . c. .
Teopema 1. /[sa Opobu b i q eK8IBaNeHMHI mooi I MiIbKU MOoOi,
a C
konu suxonyemucs ymosa ad =bc, Todro i < ad =hc.

a C .
Hosenenus. a) JJoseaemMo, 1110 b = dq = ad =bc. 3aminumo apodu

a . C . .
— 1 q CKBIBAJICHTHUMH M JIpoOaMM Tak, 100 B OJIep)KaHUX ApoOax

b
6y.]'II/I OI[HaKOBi 3HAMCHHUKMU. I[J'If[ ObOT'0 IIOMHOXKHMO 4YHCCJIBbHHUK 1

d . C
3HAMECHHHK JPO0y b Ha d, a YMCETbHUK i 3HAMEHHHUK JIPOOY q Ha D.

a . cC .
[HaKmIe Kaxy4u, 3BeJIeMO IpoOu b i q 10 CHiJIbHOTO 3HaMeHHMKa bd

a ad . c _cb «cb

HA OCHOBI OCHOBHOi BJACTHUBOCTI JApody: —=— 1 —=—=—,

b bd d db bd

3BiJicH, 32 BJIACTUBICTIO TPAH3UTUBHOCTI BIJIHOIICHHS €KBIBAJCHTHOCTI
. ad cb .

Ipo0iB, MaTUMEMO w = m OCKUIBKHM  3HAMEHHUKHA  [HUX

CKBIBAJICHTHHX APOOIB PiBHI, TO 1 YUCEIBHUKH iX OyAyTh piBHIi: ad =bc.

a C
0) JloBenemo Tenep, HaBmaky, mo ad =hbc = b=q 3BeaeMo

a.c : a ad.c bc
3HOBY JAPOOH — 1 — JI0 CIIJIBHOIO 3HAMEHHHKA: — = — 1 — = —,
b d b bd d bd
: . : . C ad _ .
3aminnmMo bc Ha ad 3a ymoBoto ix piBHOCTI. Tomi — 4 bd 3BijcH 3a

. .a C
BJIACTUBICTIO TPAH3UTUBHOCTI b = q Teopemy 0osedeHo.
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Vei  exsieanenmui  migne coboro  Opobu  ymeopmwowms  Kldc
eKBIBaAIeHMHUX OpoOI8 i 8CI 8OHU 300PACYIOMb me came HUCIOo, sKe
HA3u8amumemo pPauioHaabHumM oooamuum yuciom (WiauM ado
npoooBuM). /Ipio — ye nuwe opma 306pasicenns yucna. EXBiBaneHTHI
IpoOu 300pakyroTh PIBHI YHCJIa, a HEEKBIBAJISHTHI — PI3HI, HEPIBHI

qucIa.
3 .
HpoGoBe uyucio " MOXXHa 300pa3uTu (3amucaTu) Ppi3HUMH

. 3 6 9 12 120 60
€KBIBAJICHTHUMU JpOoOaMu: 1 8 12-16 160 80 " Hpobu

4 .
=== = , — 1
12 16 160 80 5

wIinN

T. 1H. 300pa)KyI0Th 30BCIM 1HIII YHCIIA.
Osnauenna 1. ]Jlpi6, uucenvHuxk aK020 MeHWUUl 6i0 3HAMEHHUKA,

HA3UBAEMBCS  NPABUILHUM, OpIO, UYUCENIbHUK K020 Oitbwull  abo

: 2 3 .
C)OPZGH}OG SHAMEHHUKY, HA3UBAEMbCA HENPABUIIbHUM. g—Hp.;E— H1.
I[J'I}I 3arajabHOCTI BBaAXKXAIOTh, IO YHUCCIIBHUK d MOXKC IIOpiBHIOBaTI/I

0

HYJII0, a 3HaMEeHHUK D Moke mopiBHIOBaTH oquHUII (ase b = 0). JIpio b

npu Oyab-akoMy D = (0 Bupakae 4UCIOBY XapaKTEPUCTHUKY MOPOKHBOT
: 0 :

MHOXHHU D vacTok oauHHIN (enemMeHTa), TOOTO b = 0. OTxke, 1LIE

YUCJIO HYJb MOXKHA 300pa3uTH APOOOM, 3HAMEHHHK SIKOTO € OYylb-sIKE
HaTypajdbHE 4YHUCIO, a 4YHCEJIbHUK JOpIBHIOE HyJeBl. JlpoboMm 13
3HAMEHHUKOM, 110 JOPIBHIOE OJMHUIII, IO3HAYAIOTh HATYpaIbHE YUCIIO,

a
1

BUpPaX€HE WOro YHCEIbHUKOM, TOOTO = a. OTxe, MHOXHHA

paliOHAIBHUX JIOJATHUX YHCET MICTUTh y €001 ApoOOBi yucha,

HaTypaJibH1 YHCJIa 1 YUCIIO HYJIb.
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KokHe HaTypallbHE YHCIIO @ MOKHA 300pa3uTH y BUIJISAIL JpOOYy

. . a an
HECKIHUCHHOI0 MHOXHHOIO CIoco0iB: a = — =—, N e N. Hanpuknan,

n

Ha ocHoOBHIN BiacTUBOCTI ApoOy, SK BiJIOMO, TPYHTYETHCS HE
TUTbKU 3BEJICHHS JIPOOIB 0 CHIJILHOIO 3HAMEHHHKA, a U CKOpoOueHH:
Opo6y, TOOTO 3BEACHHSA HOro J0 OLIbII MPOCTOrO BUIJISAY JIJICHHSIM
YUCEIbHUKA 1 3HAMEHHHUKA Ha T€ caMe, BIMIHHE BijJ HYJIS, YUCIIO, TOOTO

. am . o a .
3aMiHa JpoOy bm €KBIB&JICHTHUM HOMY JIpoOOM b (32 BJIACTHUBICTIO
m

CHUMETPUYHOCTI BIJHOIICHHS €KBIBaJCHTHOCTI Apo0iB). IS KOXKHOTO
npoOy ICHy€ HAaWIpOCTIIIMK BUIJISAJ, KOJM YUCEIbHUK 1 3HAMEHHHUK HE
MalOTh CHUILHOI'O AUILHUKA, OLIBIIOTO 32 OAWHHIIKD, TOOTO € YHCIIaMU

B3a€EMHO-IIPOCTHUMMH.
. a .
O3nauennsn 2. ﬂplf; B’ YUCEJIIbHUK 1| 3HAMEHHUK AKO2O0 € YUucia

ezacmuo-npocmi, moomo HCJ(a,b)=1, nasusacmvcs neckopommuum
opoobom.

s Toro mo0 oxepxkatu JApi0 y HECKOPOTHOMY BHIJISIAL, Tpeba
YUCEJILHUK 1 3HAMEHHUK HMOro IMOJAUINTH Ha 1X HAHOUIBNINKA CHUILHUH
numbHUK. [Ipy 11bOMy MOpakTUYHO MOXKHA HTH JBOMa IUISXaMH: Q)

YUCEIBbHUK 1 3HAMEHHUK APOOy AUIMTH MOCIIAOBHO HAa CHiJIbHI MPOCTI

minpHuKA. H-1: 0 = 90:2 = 45 = 45:5 :i, HCJI(9, 25)=1
250 250:2 125 125:5 25

0) 3HaiitTh HCJI yncenbHuKa 1 3HAMEHHMKA 1 TIOJUIUTH YHUCEJIBHUK 1

3HaMeHHUK Biapa3zy Ha ix HCJI. Hampuknaa: HC(90, 250) = 10, To



90 90:10 9
250 250:10 25

Jlst cipollleHHsT TOPiBHSIHHSA APOOOBUX YHUCEN 1 BUKOHAHHS A1l

HaJl HUIMU 3pY4YHO 3BOJIUTH JpOOU HE 0 OYyAb-SKOTO, a 0 HATMEHIIIOrO
CIILUIBHOT'O 3HAMEHHHUKA. 3p0O3yM1JI0, 110 BiH OyA¢ HAMMEHIIIUM CILJIbHUM
KpAaTHUM 3HAMEHHUKIB IIUX JIPOOIB.

[Ipu 3BeneHH1 NpoOIB O HAWMEHIIOrO CHIJILHOTO 3HAMEHHHUKA
MOXJIMB1, 30KpeMa, Takl JIBa BUMAJKHU: a) 3HAMECHHUKHU JaHUX JIPOOIB
B3a€EMHO-IIPOCTI IOIIAPHO, TOOTO KOJHA Iapa 3HAMEHHHUKIB HE MICTUTH
CIUJIBHUX MHOKHHKIB, BIIMIHHHUX B1J OJUHUI. 101 HAMMEHIIIE CIIUILHE

2 4 7 . 4
KpaTHE LMX 4YuCeN JOpiBHIOE ix moOyTky. Hampuknag —, —, —

3'5'11 29'

MaeMo 3HaMEHHMKHA IUX JpoOiB B3a€EMHO-MIPOCTI MOMapHo. Tomy
HAaMEHIIUA CHUIbHUM 3HAMEHHHMK IUX JPOOIB JIOPIBHIOE iX NOOYTKY
3-5-11-29.

0) HaliG1ip1muii 13 3HAMEHHUKIB HECKOPOTHUX JAPOOIB IIIUTHCA Ha

KOXXHUW 13 IHIIMX 3HAMEHHUKIB. B 1IbOMYy BHUMAAKy HaWOUIbIIMN 13

3HAMEHHUKIB HECKOPOTHUX [JpoOiB 1 € HalMEHIIUM CHUIbHUM
: 2 5 7 " .
3HAMEHHUKOM LMX JpoOiB. Hampukmang —, — 10 TO HaWMEHIINN
366 11
CIIJILHUIM 3HAMEHHUK X IPOOiB TOPIBHIOE 66.

Axmo MaemMo CKOpPOTHI JpoOw, TO Teped 3BEACHHAM iX [0
CHIJILHOTO 3HAMEHHHUKA MOTPIOHO 111 APOOU CKOPOTHUTH.
Teopema 2. Axwo 06a neckopomuux 0pobu exkeieaieHmmi, mo ix

YUCeNbHUKU | BHAMEHHUKU 8I0N0BIOHO PIBHI MIdHC COO0I0:

(% = gj AHCJI(a,b)=1AHCJ(c,d)=1 = (a=c)a(b=d).
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a ¢ : :
JloBeacHHA. 3 YMOBH b 4 maemo ad =bc. Tak, sk ad:a, To, 1

bc:a, ane HCI(a,b)=1, tomy c:a. Amanoriuno bc:c, omke, i ad:c,
ane HCJI(c,d)=1, Ttomy a:C. Ane 3a BIACTHBICTIO BiJIHOIIEHHS
HOMIIBHOCTI, siKmo a:Cc i c:a, 1o a= c¢. (Tyr :—kparHicTh, a00

IOJIUTbHICTD HAIILIIO).

.a a . . ,
Toni — =—, 3Bigku b=d . Cnig mam'sTaTu, 110 11 TCOpEMa CTOCYETHCS

JIUIIE HECKOPOTHUX APOOIB.

3. lonaBaHHs i BifHiMaHHS J0JATHUX pPallioOHAJIbHUX YHCEl.

3aKoHM JOJaBaAHHA IIUX YHUCEJI

Po3rnsuemo CIIOYATKYy aoAaBaHHA JOAATHHUX paI_[iOHaJ'H:HI/IX YUCCJI.

Hexail MaeMo n1Ba pallOHaJIBHMX 4YMcla I} 1 Ip, BUPaKEHI Apobdamu 3

PI3HMMM 4YHCEJIbHUKAMM 1 OJHAKOBUMH 3HAMEHHUKaMH: I =— 1

rh = 2 ix moxnHa pPO3MIISIATH SIK MipH JOBXKHMH JIBOX BIJPI3KIB D i ¢
n

Opy OAHIA OJWHHUII BUMIPIOBaHHS a00 SIK YMCIIOBI XapaKTEPUCTUKU
MHOXHUHU A1, 1O MICTUTh @1 #N-X YaCTOK JEIKOTO OJMHUYHOTO
€JIEMEHTA, 1 MHOKUHU A2, 1110 MICTUTh a2 TAKUX CAMHX 1-X YACTOK.
Jlomatoun 1i JBa BiApi3KM ab0 00'€qHYIOUM 111 JBI MHOXXHHH,
JaicTaeMo BIIpi3ok D+ ¢ a00 HOBY MHOXHMHY #7-X 4YacTOK JEAKOTrO
OJIMHUYHOTO enemeHTa. [l HoBa MHOXHMHA OyJe MICTUTH a1+ a2

€JIEMEHTIB, TOOTO #-X YAaCTOK, OTXKE, BOHA XapaKTEepU3yBaTUMETbHCS
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d; +as

JTpOOOBUM HYHCIIOM , SIKE IIPUPOJHO Ha3BaTU CyMOIO 4HHCeN I} 1

a a a; +a
Iy, TOOTO A2 7%
n n n

AHaJIOT14HI MIpKYBaHHS MO’KHA MPOBECTH 1 HA BUMAJOK KUIHKOX
JOJaHKIB.
O3nauennsn 1. Cymoro 0e6ox (ab0 KIIBbKOX) 0pobOo6ux uucen 3

00HAKOBUMU 3HAMEHHUKAMU € ap0606'€ YUC10, HYUCEIIbHUKOM AKO2O0 €

cymMa iX YUCENbHUKIB, A 3HAMEHHUKOM — IX CRIIbHUU 3HAMEHHUK:
a a a d+adr +...+a

A %2, K _ATR K

n n n n

Skmo maHo ApoOOBi YHMcia 3 PI3HUMU 3HAMEHHHUKAMH, TO iX CIIiJI
CIOYaTKy 3BECTHU J0 CIUILHOTO 3HAMEHHMKA, a TOJl JOJAaBaTH K ApOoOuU
3 pIBHUMH 3HAMEHHHUKaAMHU.

. a . C
O3nauennsa 2. Cymor 000amuux payioHAIbHUX Yucel b 1 q -

ad +bc a C
HA3ueaemsvcAa 4UcCio ——, TO6TO — 4+ — =
bd b d

BaacruBocri aii 1o1aBaHHs.

1) 3akon icuysammsi i e€ounocmi cymu. 3 O3HaAYCHHSA IPOOY i
O3HA4YeHHs Mii J0JaBaHHS JOJATHHX palllOHAJIbHUX YHCENI Ta 3aKOHY
ICHYBaHHSI CyMH 1 JOOYTKY HaTypaJbHUX YHCEN BUILIMBAE, IO is
ToAaBaHHS APOOOBUX YHCENT 3aBXJIM 3I1MCHEHHA, TOOTO IO CcyMa
JTOAATHUX PpAIliOHATLHUX YHCEN 3aBXKIU ICHYE 1 € YHCIO JI0JaTHE

pallioHaJIbHE.

. a C a C
2) I[lepecmasnuii 3akon: — + — = — + —,
b d b d
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E:ad+bc i E+§: bc + ad
d bd d b db

yBaru HGpGCTaBHI/Iﬁ 3aKOH A04aBaHHA 1 MHOKEHHS HaTypaJIbHUX YHUCCII,

a
Jloseoenns. — +

, Oepyuu 110

. . d
JIETKO 3pOOMTH BHUCHOBOK IMPO TOTOXHICTH IIMX BHUpPa3iB, OTKEe — +

C a C

— = — 4+ —,

d b d

3) Cnonyunuii 3aKom: E+ E+E :(§+£j+g.
b \d f b d f

JloBeqeHHS.
a (c e [a cj e a (cf +ed (ad+cbj e
halry B AT ) Rl Ed = +—
b \d f b d f b df bd f

§+(cf+ed]_(ad+cb) e adf +hbcf +bed _ adf +bcf +bed
df '

f bdf bdf

= _
b bd

[l BHpa3u TOTOXHO piBHI. BcCi mepeTBOpEeHHs €KBiBaJEHTHI, TO 1

BUX1/IHA PIBHICTh € TOTOXHICTIO.
4) 3axon monomonnocmi 05t PIGHOCMI Ma HePIBHOCMI.

a ¢ a m ¢ m a ¢ a m c m
=S — = , —>— & —F—>—+—.
b d b n d n b d b n d n

Sk HacmiAoOK 13 3aKOHY MOHOTOHHOCTI JOJAaBaHHS JJIsI PIBHOCTEU

Ta HEPIBHOCTEM BUIUIMBAE BJIACTUBICTh AJUTHUBHOCTI PIBHOCTEU Ta

HEPIBHOCTEH:

(ﬁ:&]A(a_ZZC_Z)@ﬁﬂ_zzc_lﬁ_Z-
by di) \by dy by by d; dj



a, C a, ¢C a a, C C
a o), (82 C2)_ & a & C.
by dp b, dj by by d; dj
a, C a, C a4 a, C C

y_Gl (a2 _Cl_ &, _a, &

by dy) \bp dp) by by dp dy
[{s1 BIacCTUBICTb BUKOPUCTOBYETHCS MPHU PO3B'sI3yBaHHI PIBHAHB 1
HepiBHOCTEN Ta ix cucteM. KomyTaTuBHa i acolliaTMBHA BJIACTUBOCTI
ITUPOKO BUKOPUCTOBYIOTHCS B MIPAKTHUIIl YCHUX 1 MUCbMOBUX OOYHUCIICHb
JUISL X CHPOILLICHHS.
Miwani uucna.
Cyma HamypanvHo2o i 0pob608020 yucen, 3anucaHux nopso Oe3s

3HaKa 000a6aHHs, HASUBAEMbC MIIAHUM YUCTOM.
o (V) . m .
Koxxuuil HenpaBuiabHUM ApiO —, A€ m > n 1 m HE KpaTHE 1, MOXKHA
n

NOJATH Y BUIJIAMI MIIIAHOTO YMCIIA, MPUYOMY €JUHUM CHOCOOOM, 1,
HABIAKW, KOKHE MillIaHE YHUCJIO MOKHA MOJATH €IMHUM CIIOCOOOM Yy
BUTJISIAI HEMpaBWIBHOrO ApoOy. SKkimo m > n 1 m He KpaTHE n, TO

.. m an+r an r r
m=an+r, ne r < n. Toli —=—=—+4+—=a+—, €6 a —
n n n n n

HaTypajgbHe YUCIO 1 r < n. E€IUHICTh TAKOTO TOJAHHSA BUILUIMBAE 3
€IMHOCTI YAaCTKH 1 OCTaul MPU IUICHH] IUTUX YUCEJL.

Jlna mozo wob nodamu HenpasuibHUll Opio, OiIbWULL 8i0 0OUHUYI,
V 6uensadi Miuamo2o wucia, mpeda uuceibHuk 0pody nodiiumu Ha
SHAMEHHUK, 8 4acmuyi OICMAHeMO YUCIO YLIUX OOUHUYb, d 8 OCMAaYl —
YUCTIO BIONOBIOHUX YACMOK OOUHUYI.

HaBmaku, wob6 nooamu miwaune uucio y 6uensiodi HenpasuibHO2o
0poby, mpeba uyiny yYacmumHy HNOMHONICUMU HA 3HAMEHHUK Op0o0O080i

yacmunu 1 000amu  UYUCENIbHUK, O0O0epPHCAHUL pe3yIbmam 6351mu
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YUCENbHUKOM I NIONUCamu 3HamMeHHUK Opob0o6oi YacmuHu.
Posrisinemo gionimannsa 0ooamuux pauioHaabHUX Yucel.

SIk 1 §nmg  HaTypallbHUX — YHCEN, BiAHIMAHHS  JI0JIaTHHUX
palioHaJbHUX 4YMCea — Jis, oOepHeHa JojaBaHHIO. TOOTO GioHsaAmMuU 6i0

. d C . ) a
PAUIOHATIBHOCO YUcja B qucio —, abo 3naumu PIBHUYIO E_

¢
d

. X
o3Havae 3Haumu maxKe 4ucjio —, u;06 3a0080IbHANACS ymoeda.:

a X C
_:_+__
b vy d

Teopema 1. Piznuys 060x 000amuux payioOHAIbHUX Yucell iCHYE

3a626CcO0U NpU YMO8I, W0 3MeHuLy8ane oiivule 8i0 8i0'EMHUKA.

. a C .
Otxe, Tpeba IOBECTH, IO PIZHUILA B — a € J0JaTHE palllOHAIbHE

YHCJI0, SIKIIO TUTBKH — >

oo

a
b

. d X C
llogeoenns. 3rigHo 3 O3HAYEHHAM — = — + —, 1€ — — IlyKaHa
by d y
pi3HULS. BUKOHABIIM y mpaBiii YaCTUHI PIBHOCTI JOJABaHHS, MAaEMO

xd +cy

% = < ayd =b(xd +cy) < ayd =bxd+bcy <

< ayd —bcy =bxd < y(ad —bc) =bxd (3a po3moaiILHUM 3aKOHOM
MHOKEHHSI BIJTHOCHO CyMH Ta PI3HHUIN JJI IIJIUX JOJATHUX YHUCEI Ta
HACIIIJIKOM 13 3aKOHY MOHOTOHHOCTI JIOJaBaHHS).

[ITo6 ocTaHHs PIBHICTh BUKOHYBajach, [JOCUTh THOKJIACTH:

x=ad —bc, y=hbd.
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OTtxe, Z:M, TOOTO E—Ezw. [ls pizHUIA ICHYE

bd b d bd

a C
3aBx M, akmo ad > bc, To6To b > 9 Teopemy 0osedeHo.

Teopema 2. Axwo pisnuys 080X 000AMHUX PAYIOHATLHUX YUCE

ICHYE, MO 80HA €OUHA.

X
TO € €JUHC YHUCJIO —.

c
d’ y

Otxe, Tpeba JOBECTH, 0 KOJIH — >

oo

. .. . da
Jlosedenns. Ilpunyctumo, 10 1ICHYIOTh JB1 PI3HMIIL: E — — = —

a ¢ _p p X . : : :
B — E - a, IMpUIOMy a #x —. TOI[l, B1AIIOB1IIHO JO O3HAYCHHA P13HMIIL:
a_X ¢ a_p ¢ . X ¢ _p . ¢ . X _p
- =—+ - —=—+ —,3B1ACHU — + — = —+ —,  3BlACM — = —.
b y d b qg d y d q d y ¢

P

. X
[Ipote 1e cynepeyuTh YMOBI #—. Omxe, Hame NPUNYIICHHS

HemnpaBuibHE. Teopemy 008edeHo.

OckilbKM CcyMa 1 pI3HULS JOJAaTHUX PpalllOHAIBHUX YHCEI
03HAYaIOTHCSI AaHAJIOTIYHO JIO CYMH 1 PI3HUIN JTOJATHUX LUIUX YUCEN, TO
It ApoOOBHX 4YHCENl MalpTh MICIE TBEPHKEHHs, aHaJOT14YHi

TBCPIPKCHHAM JI1 1OJJaBaHHA 1 BiI[HiMaHHH HAaTypaJIbHUX YUCCII.
a cC ¢ a C ¢
Lo | S |=2 22
b (d f) b d f

a C e a € C a cC ¢
2. —+—|——=|——— |+ —=—+| ———|.
(b dj f (b f] d b (d fj
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cC € a C e a € C
===+ |——=| ——— |+—.
(d fj (b dj f (b fJ d

3BHUYANHO, B YCIX IIUX BUIAJIKaX BiAHIMAaHHS Ma€ OyTHU MOKJIUBE.

4. MHOXKeHHS i JiJIeHHS] JOAATHUX PAliOHAJBLHUX YHCcel. 3aKOHU
MHOKEHHSI IIUX YUCeT

Po3risitHeMo crio4aTky MHOXEHHS IOJaTHUX PallOHAIbHUX YUCE.
Sk BiAOMO, MHOXXEHHS IUJIOTO HEBII'EMHOrO 4YHCJIa Ha HaTypajbHE
qucio, OubIie 3a 1, 3BOAUTHCS, 32 O3HAYEHHSM, J0 J0JIaBaHHS PIBHUX
JOJaHKIB: @ *n =a +a+ .. +a (n nogaskiB), npu n =1, a - 1 = a; npu
n =0, a-0 = 0 — 3a gomarkoBuM oO3HaueHHIM. I[i o3Ha4YeHHS
MOIIUPIOIOTH 1 HA BUMAJ0K MHOXEHHS IpOOOBOTO YKCiIa Ha HATypalbHE

YuCJIO n.

a
Oznauennsn 1. Jlobymxom 0po606020 uucia — Ha HaAmMypajivHe

. . d
yucio n > 1 nasusaemwvcs cyma n dodamae, KOJMCHUU 3 AKUX € —.

a 5 40
£.0=0.H ,2.8=—.
b AlIpUKJIIa]g 7 7

[le o3HaueHHs A1 MHOKEHHSI Jpo0y Ha HATypaJIbHE YUCIIO 1 HYJIb

HE MOJXKHA 3aCTOCyBaTH 10 BHUMAJKy MHOXXEHHS Ha Jpi0. Amke He
5 2 5 2

MO’XHA, HAITPUKJIad, B3ATHU 7 AOJAHKOM — pasu: — * —

7 5

Tomy nisi MHOXEHHS Ha Api0 moTpeOye HOBOrO O3HAYEHHSA. Y
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dbopMaTbHO-TIOTIYHOMY  BHUKJIAJl Teopii ApoOIB Take O3HAYCHHS

a ¢C acC
BBOJIUTHLCA 0€3 OyAb-SIKUX OOTPYHTYBaHb. — * — = —

b d bd
VY mKUIbHOMY Kypcl MaT€MaTHKHA O3HAYEHHS MHOXXEHHS Ha Jpiod
BBOJIUTHCS TICISA PO3TIALY 3a/lad, Ha SKUX 3'SICOBYETHCS MPaKTUYHA
HEOOXI1HICTh 3aCTOCYBaHHS III€T Iii.
O3nauenna 2. Jlobymxkom 000amHux payioHaibHUx 4ucel,

. .. a . C
nooanux y eu2isidi opoois b i 9’ HA3UBAEMbCS YUCTO, 300padiceHe

OpOOOM, YUCENLbHUKOM SIKO20 € 000YMOK YUCENIbHUKIE 0aHux Opobis, a

. a ¢ _ac
SHAMEHHUKOM ()06)/17’101{ 3SHAMEHHUKIB., — *°* — — —., L[e O3HAYCHHA

b d bd
MOIIMPIOETHCS 1 HA BUIAJOK, KOJW OJUH YW OOWJIBa CIIBMHOXXHUKHU €
IIJT1 YKcIia, 30KpeMa HyJib abo 1.

al_a a
b 1 b’ b

Toni: -1 =

o

:O, — -n=

Olo T|o
QD

Kpim Toro, 1e o3Ha4yeHHS MOKHA y3arajbHUTH 1 I KUIBKOX
CIIBMHOKHHKIB.

[Ipu npakTMHYHOMY BUKOHAHHI BOPAB y Pl BUNAJAKIB YACEIbHUKHU
1 3HAMEHHUKU 3aJlaHuX ApOoOIB HEIOUIIBHO Bifpa3y MEepEeMHOXKYBATH;

CIIO4YaTKy I CIHPOIICHHA CJ'IiI[ BHKOHATH MO>KJIMBI CKOPOYCHH:I.

/314 1114 112 111
Hampuknag, —-—-—=--—-—==.=.—

12 49 11 4 7 11 4111 211 22
Jli1 MHOKEHHS B MHOXKHHI JOJIaTHUX PAIllOHATBLHUX YHCENT Ma€ Ti
caMi BJIACTUBOCTI, 1110 1 MHO>KEHHS HaTypaJIbHUX YHCE:

1) Icuysanus i eounicmvs Oobymky: saKi 0 He OynM IoAaTHI
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. . a . . .
palloHaJIbH1 YrCiia B 1 , 3aBXKJIHW 1ICHY€ ONO0AAaTHC palllOHAJIbHC YHUCJIIO

¢
d

ac . .
—, IO € 1X ,Z[O6YTKOM, 1 JO TOI'O XX €IHNHC.

bd

2) Bracmusgicmv xomymamuenocmi (IIEpecTaBHA): BiJl 3MiHH MICIb
CIIBMHOHUKIB 3HAYECHHS TOOYTKY HE 3MIHIOETHCS:

ac

c_& ¢t a_
d bd'd b

a
JloBeqeHHS. b :

o | o

3)  Bracmusicmv  acoyiamusnocmi  (CHOJy4YHA):  OKpeMi
CHIBMHOKHMKM MOKHA CIHOJIydaTH B Oylb-sIKI Tpylu, a TMOTIM

nepeMHOKaTu. Bix 1boro 3HaueHHs J0OYTKY HE 3MIHUTHCS:

f \b f)d \d f)b

a. cC) € a € ) C C ' €| a .a. C
(B Ej d \d f)b fbd

Hoseaenns. Cinix 3acTocyBaTv O3Ha4eHHS AOOYTKY JOAATHUX
paliOHAIBHUX 4YHCEJ, MNOJAaHUX Y BUIVISIAL JpoOIB 1 BJIACTUBICTH
acolllaTUBHOCTI Ta KOMYTATHMBHOCT1 J1i MHOXEHHSI LUIMX JOJATHHUX
quce.

4)  Bnracmusicmb  MOHOMOHHOCHI. <£<::>E Em

d bn dn

C

olo

. . a
JloBenieHHs. 3a YMOBOIO HEPIBHOCTI IPOOOBUX YUCEN b < q < ad <bc.

[ToMHOXUMO JIBY 1 MpaBy YacCTUHY OCTaHHBOI HEPIBHOCTI Ha JOOYTOK
mn; wMatumemo ad(mn) < bc(mn) (3a BIACTHBICTIO MOHOTOHHOCTI
MHOXECHHSI HATypaJIbHUX 4YHCEN). 32 KOMYTAaTUBHUM 1 acOlliaTUBHUM
3aKOHAMW MHOXXEHHS HaTypajJbHHUX YHCE 1 Ha OCHOBI KPHUTEPIIO

MOPIBHSIHHS IPOOOBUX YUCET MATUMEMO
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am cm . am

(am)(dn) < (em)(bn) < %< i ome, m

C
<—-—.
n dn
5) Bracmusicme oucmpubymusnocmi (po3nOAiIBHOCTI) BiIHOCHO

JTOJIaBAHHS 1 BITHIMAHHS:

)(a gjm am.cm (___j_ am cm
b d/n bn dn’ n bn dn’
ad£bc m _

E) (ad £bc)m
- d

| 3
|

Ulm

bd n bdn

_adm bcm am cm am cCm

“bdn “bdn bn-dn b n-dn

[HKOMM BHUHUKA€E CYMHIB, YU MOXJHMBO, 00 B pe3yJbTari

JloBeieHHS: (

MHOKEHHSI 100YTOK OyB MEHIIUM B1Ji MHOXEHOro? Mo’kHa Ha OCHOBI
3aKOHY MOHOTOHHOCTI MHOKE€HHSI JIOBECTH, IO TP MHOKEHHI YHClIa Ha
HEMpPaBUJILHUM Api0, OUIBINIUMKA BIJ OJWHMIN, JICTAEMO JOOYTOK,
OUTHIIMI BiJT MHOKEHOTO, a TPU MHOXXEHHI Ha MPaBWIbHUN Ipib —
n00yTOK, MEHIIIUM BiJ MHOKEHOTO, TOOTO:

C a C a C a C a

—>l=——>—; —<l=——<—.

d bd b d bd b

Osnauenna 3. Jlea wuucna, 000ymok aAxux OopisHwe 1,
HA3UBAIOMbCS 83AEMHO-00EPHEHUMU.

Yucno 1 obepuene camomy co6i, 60 1 - 1 =1. HatypasibHe 4ucio

1 1 .1

n Mae obepHeHe unucio —, 6o n - — = 1. OTxe, n1 — — mapa B3aEMHO-

n n n

a b

obepHeHux uucen. Yucno b Mae obepHeHe —, 6o — - — = 1. Orxe,
d a

a
b

a .
— 1 — — mapa B3aeMHO-00epHeHux uuced. Hynb He Mae 0O0epHEHOro

b a

yucia, 00 He ICHY€ TaKOro 4ucia, sike O mMpu MHOKEHHI Ha HYJIb Aaio 1.
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PosrnssHeMo Odinennsa dooamuux pauionanvhux uucen. SIx 1 s

HaTypaJlbHUX 4YHCeJ, JUICHHS pO3NISLAal0Th SK J1il0, OOEpHEHY
MHOYKEHHIO.

. . d C .
Tooinumu PaUuloOHAJIbHE YUCI0 B HA 4YUcjio a, abo 3Haumu uacmky

. . d C . X
810 OlNeHHS B HA —, ye oszHavae 3Haumu mdaxke 4Hducio —, ZM06

300080/IbHANACD ymoea.:

oo

x.,c.a. c_x
y d' b d y
Teopema 1. Yacmxa 6i0 OinenHsi 080X OpoOOBUX UUCeN 3A8HCOU

c_X
d vy

: a :
ICHYE, moomo B . € paylorajlbHe Yucio.

Jloseoennsi. BiAnmoBIZHO 10  O3HAYCHHS ., =

a_x ¢

b vy d

a XC . . .

b = —d<:>a-yd =b-Xc (3a ymoBoro piBHOCTI ABOX Jpo0iB). II[0o0
y

OCTaHHS PIBHICTh BHUKOHYBajach, JOCUTh B3sATH X =ad, y=Dbc. Orxe,

X _ad

~ e . Hobytkn ad i DC icHYIOTH 3aBXIM Ha OCHOBI BIIACTHBOCTI
y C
ICHyBaHHsSI JOOYTKY HATypaJbHUX 4YHCEJ, TOMY 3aBXJH ICHYE Ipi0
X ad a_ c_ad .
— . OTxe, — ! — = — ICHY€E 1 € pailioHaJbHE 4YuCc0. Teopemy
y T be’ b d bc
006€0€eHO0.

Teopema 2. HYacmka 810 OinerHss 060X OpoOOBUX Yucesl — EOUHA.

. . a ¢ X .
Hosenenus. [Ipunyctumo, 1o 1ICHYIOTh JIBl YaCTKH: b ) q =—1
y

p

X . . .
ne —#—. Tomdl, BIAOOBIAHO JO O3HAUEHHS YAacCTKH,

b

a.c_»p
b d q



P

X .
— = — (3a BJIaCTUBICTIO
y q

MOHOTOHHOCTI MHOXXEHHSI TpoOOBHX uuceln). A 1€ CyNnepeuyuTh YMOBI
X p . X . .
— # —. OTXe, NPUIYIIECHHS TIPO ICHYBAHHS MOPSA 3 YACTKOIO — 1HIIO]

y 4 y
P

4acTKU — HemnpaBuibHE. Teopemy NOBEAECHO.

q

HpaBunao. 1Jo6 nodinumu ooue uucno, supasxcene OpobOM, Ha
opyee, mpeba HuceibHuK nepuioco Opoody NOMHONCUMU HA 3HAMEHHUK
opy2o2o Opoby [ 000ymuti pe3yiomam 638mu YUCEIbHUKOM, da
3HAMEHHUK Nepuioco 0po0Oy NOMHONCUMU HA YUCETbHUK OpY2020 0pooy |

anp.?fCClHI/lﬁ pesyiomant 634Amu 3HAMEHHUKOM YdCnKU, abo IHakue,

mpeba NOMHOMCUMU Ha yucio, obepHeHe OLIbHUKY:

a_c ad_ad 423 428 4 4 16
————— — . Hampuximag, = —=—--—

b d b c ©Dbc 728 723 123 23

[le npaBuI0 MOMIMPIOETHCS 1 HA BUMAJOK JIUICHHS Ha HaTypaJibHE

a a_ ¢ _ al a
IH/ICJ‘IOIE.C:—. —————

b1 bec bc

MoxHa [0BecTH, IO TpH MJiJIEHHI 4YacTka Oyae Ouiblia Bif

JIIJICHOTO, SKIIO MJUIbHUK MpaBWIBHUM JApi0; dYacTka MEHIIA Bij

JTUJICHOTO, SIKIIO JUIBHUK OUIBIIMKM BIJ OJWHUIN; YacTKa JOPIBHIOE
JJIEHOMY, SIKIO AUTBHUK JOPIBHIOE OAUHUIIL. TOOTO

©4526,3 ¢ aca ¢y ac g

d b'd b d b'd b d b d b

OcHOBHA BJIACTHBICTL 4YACTKH. Axwo OineHe [ OiNbHUK

NOMHOICUMU aO0 NOJIIUMuU Ha me came, BIOMIHHE IO HYIA [ BUPAICEHE
0poboOM 4ucio, mo 3HaueHHs dacmku He 3minumsca. OTxke, Tpeda

a ¢ a my(cm m
LLOBeCTH,LHOB.E@ —— | == ,)Ieﬁ;tO.
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Jloseoenns.

a. c_ad, (gm) (E m)_am_cm_am.dn_amdn_ad

b d bc'{bn)dn)/ bn dn bn cm bnecm bc’
OTXKE E ¢ @(Emj(c mj Teopemy 0oseoeHo.

b " d b n d n

Ha ocHOBI 03Haue€Hb MHOXKEHHS 1 JUJICHHS IPpO01B, CIUPAIOYKChH Ha
BI/IMOBITHI BJIACTHBOCTI Ta BIJIACTHUBOCTI J1i MHOXEHHS HATypalbHHUX
quces, JOBOAATh TBEPIHKEHHS, aHAJIOT19HI TBEPHKCHHSIM JIJIST MHOKCHHSI
1 AIJICHHS HATYypaJIbHUX YK CE.

1) Lo6 noodinumu cymy (pI3HHLIO) 060X OpoOOSUX HuUCel HA
mpeme Opobo6e uuUCIO, O00CUMb NOOLIUMU HA Ye YUCIO KONICHUU
000aroK (3MEHITYBaHE 1 BIJI'€MHUK) [ 3HAUIOeHI yacmku dodamu, TOOTO
(a cj m_am,cm

b d)'n b'n d n

2) Illo6 noodinumu na opobose uucio 000ymox 060x OpobOBUX

yucesn, 0ocumv NOOLIUMU HA Ye YUCTO OOUH [3 CNIBMHONCHUKIB I YACMKY

HOMHOMNCUMU HA OPY2Uli CHIBMHONCHUK.

(é.gj.m (é mjg_a(g mj
b d) n b n/)d b\d n

3) IJob6 nodinumu Opobose uucio Ha 00OYMOK 080X OpPOOOBUX
yucen, o0ocums HOOLIUMU U020 NOCIIO06HO HA  KOJMCHUU 13

) ) a (c m a c) m a mj C
CNIBMHOJICHUKIB, TOOTO — | —-— |=| —1— | —=| —1— | —.
b (d nj (b dj n (b n) d

4) o6 mominuTu IpoOOBE YMCIO HA YACTKy BIA JIJICHHS IBOX
JTPOOOBUX YMCEN, JOCUTh MOJIIUTH 1€ YHCIIO Ha A1JICHE 1 TOMHOXXHUTH Ha

. a (Cc m a c\m
JIUIBHUK, TOOTO — .| — . — :
b (d n) (b dj n
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OT:ke: B pe3ysibTaTl BUBUCHHS TEMU «3BUYAIHI JPOOU» CTYICHT

IIOBUHCH

3HATHU. TOHATTS PAIIOHAJBHOTO YHCJIA, TOHSATTS 3BUYAWHOIO
Ipo0y, MOHSATTS PO €KBIBAJCHTHI JPOOH, OCHOBHY BJIACTUBICTBH JIpo0Yy,
HEOOXI1/IHY 1 JOCTaTHIO YMOBY €KBIBaJEHTHOCTI IpoOiB, MOHATTS MpPO
HECKOPOTHHH Jipi0, CIOCOOM CKOPOYEHHS JpOOIB 10 HECKOPOTHOIO
BUTJISIY, TIOHSATTS IPaBUIBLHOTO 1 HENMpaBUIBHOTO JpoOy, IMpaBuiia

BUKOHAHHS A11 HaJ 3BUYaHUMM JpOoOaMHU Ta iX 3aKOHM;

yMm 1TH: CKOpO1YyBaTH I[pO6I/I A0  HCCKOPOTHOI'O  BHUIUIALY,
HOpiBHIOBaTI/I I[pO6I/I 3da BCJIIMYMHOIO, BUKOHYBATHU I[ll Haqg 3BUYAHUMHU

IpoOaMu: JoJaBaHHs, BIIHIMAHHS, MHOKEHHS 1 JT1JICHHS.

OpieHTOBHI 3aBJIaHHS, SIKI TOBUHEH BMITH BUKOHATH CTYJACHT

Ha MPAKTUYHOMY 3aHSTTI B pe3yJibTaTl BABYCHHS TEMHU

«3BHYalHI APOOH»

111 ; 1237
21120 30720

1. 3BenaiTh apobu JI0 CITIJILHOTO 3HAMEHHUKA.

2. BukoHatu oO4YMCIEHHS HaWOUIbII palliOHATBHUM CIIOCOOOM:
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03+(a.S)i2l 8,8 (10, 13),
6 2 2 70\ 3 17

17 1 36 29 41

% 19578 %20 72 68’

3. Po3B’s13aTu piBHSHHS HaOUIBII palllOHAILBHUM CIIOCOOOM:

4, Po3B’s13aTH PIBHSAHHS HAa OCHOBI 3aJICKHOCTI MK KOMIIOHEHTaAMHU

1 pe3yabpTaTamu J1id:

a)f+33—5x=1;

9 3 6

6) x+32.3 21 7.
374 T4

5. 3anucatu po3B’s30K 3aj1ayl 3a JOTIOMOTO0 YUCJIOBOTO BUpa3y: 3a

nepimuii pik Oyno modynoBano 4/9 noporu Bij KOJTOCIy A0 IIOCE, 3a

HacTynHui — 8/27 moporu, a 3a TpEeTId piK — OCTaHHI 51 km. Sxa
4

JIOBKMHA JI0POTru?

6. Po3p’s3at  3amauy 3a  JONMOMOIOI CKJIQJaHHS  PIBHSHHS.
Xi1003aBoj, ojepxaB TpH naptii Myku. [lepina naptist Ha 6T OiIbIIA Bl

npyroi. CKUIbKA BCbOTO MYKH OJIEp»KaB 3aBO?

/. Buxig Macia i3 BEpIIKIB CKJajaae 2/9 Barum BepIKIB, a BUXIJ]
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BEpUIKIB 13 Mojioka ckiagae 4/25 Barum mojoka. CKIUIbKM MOTPIOHO

MOJIOKa, 1100 ojxepskatu 1 11 macia?

8. Y konrocmi 3acisiHo 200 ra 3epHOBUX KYJIbTYp, 3 HUX 3/4 ol —
nmenuiiero. CKiIbKM  TEKTapiB  TNIIEHUIl 3acisiHo. Po3B’s3aHHS

300pa3uTi HAOYHO 32 JOTIOMOTOIO MPSIMOKYTHHKIB.

9. B nmepmuii neHp npoaanu 2/5 BCiel TKAHWHM, SKa € B MaraswHi, B
Ipyruii aeHs 7/12 Toro, 1m0 mpoaaiu B MEPUIMHA JIeHb, a B TPETIH JIEHb
pemty TKaHUHU. CKUIBKM BChOTO METPIB TKAHWHU MPOJANIH, SKIIO B

TpETIN JIeHb OyJIo npoAaHo Ha 192 M Oinblie, HIX B IPYyTUil ACHb.

11 5
10. Posmic obm  —; ;=S 5T N i
MICTUTU  JIpOOU 348 2 38’83 B TMOPAOKY 1X

3pOCTAHHS:
a) 3a JIONIOMOI'0I0 SIKOTO BIJTHOIICHHS YHOPSIAKOBYETHCS JJaHA MHOKHHA
po0iB?

0) CdhopmyirolTe BIACTUBOCTI IILOTO BIJHOIICHHS 1 MOOyAyWTe HOTO

rpad.

11. Po3B’si3aTi  pIBHSHHS  HAa  OCHOBI  3aJIE)KHOCTI  MIXK

KOMIIOHEHTAMH 1 pe3yJibTaTamMu Aiil:

2i01i—(x—1j 43> =5
18 |27 9 34

12. BukonaTu [ii: a)1§+ 2i—(§—xj+l =2E;
5 12 \4 15



24

3 3 2 2
G
2 3 19 (\4 8 3
13. Po3B’s13aTu 3aAa4y, CKJIABIIM YUCIOBUM BUpa3: J[Bl MalllMHICTKH
MOBUHHI NMEPEIPYKYBaTH PyKOMUCHY pooOoTy. [lepiia MammHicTKa MOXKe

1 2 : :
BUKOHATHU 110 poOOTYy 3a 3§ JHS, a Jpyra — 3a 25. 3a CKUIBKHU JIHIB

BUKOHAIOTh POOOTY MAIIMHICTKHA, SKIIO BOHU OYIyTh MpaIfOBaTH

OJTHOYAcHO?

14. JIa xjomuuku 310panu 96 rpubiB. 2/3 yucna rpudiB, 310paHuX
MEpIIUM XJIOIMMYUKOM, YHUCEJIbHO piBHA 2/5 umcia rpubiB, 310paHUX

IpyruM XJomaukoM. CKUTbKY TpuOiB 310paB KOKEH XJITOMYHK?

15. Bukonatu nii: a) 1+§+g;
4 7 5
0) 21+31+4l,
3
BET



