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2. AITOPUTMU BUKOHAHHS apuU(PMETUYHUX ONepalidi Haja 1eCITKOBUMHU
IpoOaMH.

3. [lepeTBOpeHHs 3BUYAHUX IPOOIB y ECATKOBI.

4, HeckiHYEHHI AECITKOBI IPOOH.

5. IlepeTBOpeHHs epioAUIHUX APOOIB y 3BUYAITHI.

6. BigcoTku, OCHOBHI 3a71a4l Ha BIJCOTKH.

1. IloHATTS AeCATKOBOIrO APody. BiacTuBOCTI 1ecITKOBUX JApPo0iB

AJITOPUTMHU TOPIBHSIHHS JOJAATHUX palllOHATBHUX YHCEeNT 1
omepallii Ha HUMHU CKJIAQJHINI, HIX HaJ HaTypaJlbHUMH YHUCJIAMH, IO
3amycaHl y JOBUIbHIM MO3UIIHHIN cucTeMi YuCiaeHHs. TomMy NpUpOIHO
MOIIMPUTH TIO3ULIMHUN TPUHIMII 3alUCy HATypaJIbHUX YHCEI Ha
JOJaTHI pallioHaJIbHI YKCJia, a caMe, Ha OKpeMi BUJM JIPOOIB, IO € iX
300paKEHHSIMH.

Jpi0 Ha3MBAETHCA CUCTEMATUYHUM (CUCTEMHHUM), SIKIIO MHOTO
YUCEJIbHUK € HaTypaJIbHUM YHCJIOM, 3allUCAaHUM Y MO3MIIHHINA CHUCTEMI

YUCJCHHS 3 OCHOBOIO (J, a 3HAMEHHHK — HaTypaJbHHM CTEIICHEM
OCHOBU (. Y MpaKkTUYHINA JISUIBHOCTI JIFOJUHU OCOOJIMBE MiCIIE MOCiIae

JECATKOBA CHCT€Ma, a TOMY 13 CHUCTEMHHX JIpo0iB HaWyacTiiie

KOPHUCTYIOTHCS ICCATKOBUMHM JIPOOAMHU.
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Hpi0 Ha3uBA€THCA JIECATKOBUM, SIKIIO MHOr0 YHCEIBHUK €
HaTypaJIbHAM YHCIIOM, 3allMCAaHUM Yy JIECATKOBIM CHCTEMi YHMCIICHHS, a
3HAMEHHUK — HaTypajibHuUM ctereHeM 10. 3a o3HayeHHsIM 3arajibHUiA
BUTJISI]] IECATKOBOTO IPOOY € TaKHM.

CmCp_1-C10 _ €u10™ + ¢y 410M 4+ + 610+ ¢
10" 10" |

He oOmexytoun 3arajibHOCTI MipKyBaHb, MpUitMeMo, oM > n.

a=

[lporo 3aBXKIM MO’KHA JOCSITH, MPUIIMCABIIM Y YHCEIBHHUKY 3J11Ba
neBHy KibKicTh HymiB. Tomi m=Kk +n, ge k,n e N, a Tomy, 3MiHUBIIN

MO3HAYCHHS [UGp YHCEIbHUKA, JTOBUIBHUM  JIECATKOBUM  JIpi0

3aIUCYETHCSL.
q= adgadk_1-- .alaoblbz .. .bn _
10"
10K gy 1001y 410" 1+ ag10" + 10" 40,1072 4.+,
10"
= a, 10K +a, 110K+ 410" L+ +
1 1 1 1
— 4+, —+...+Db_ +b, —.
P07 P2 102 "t1on-1 T M qon
Hpobu 1 11 1 ..MOXHa pO3rJIsJaTh SIK JIpoOOBI

10102103101
PO3PSAHI OJUHMII, MDK SKMMH ICHYE Ta X 3aJI€KHICTh, IO W MIiX
PO3PSIAHUMU OJUHUISIMU JIECITKOBOI CUCTEMU YHCIICHHS, & CaMe: KOXKHa
HACTyIHA PO3PAIHA OAUHULISI CHCTEMU YHUCJICHHS Y JECATh Pa3iB MEHIIA
TIIOIIEPETHBOLI.

BBelleHHST HOBUX PO3pSAHUX OJWHUIL Ma€ MOXKIUBICTh
NOIIMPUTH Ha JECATKOBI JpoOM TO3UIIMHUI NPUHIMI 3aMUCY

HaTypaJIbHUX YHCEIL.
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SIK 1 1ecsITKOBUM 3aluc HaTypajabHOrO YKclia, CymMa

S

— +
102 "10n

OJTHO3HAYHO BU3HAYAETHCS KOPTEKEM LUPP YHUCEIbHUKA JTaHOTO

a=a, 10X +a, 1101+ 4310t +a, + q% +b,

JIECATKOBOTO Jpo0y, 1 TOMy ii, a, OTKE, 1 AECATKOBHUI P10, MPUIHATO
3amucyBaTh & = aydy_q-..8g,0 by ...b,,T06TO O€3 3anmcy 3HaMeHHMKA.
Yacto 1eit 3anmuc 1 Ha3UBA€THCS JECATKOBUM JAPOOOM. Y HBOMY UHCIIO
Ak Ay _1-..8g HA3UBAETHCSA LIUIOI0 YACTUHOK JIECATKOBOIO Ipo0y, a Apid
0,b)b, ...b,, — iioro mpobdororo yacturotO, Mpruomy tudpu by,b,,...,b,,
— JIECATKOBUMHU 3HAKaMH, BIATOBITHO TEPIIUM, IPYTUM, ..., N-HUM.
ko aecATkoBHil Api0 MNpaBUIBHUM, TO HOro Iiijia 4YacTHHA
nopiBHIO€E HyO. [lina gactTuHa Big ApoOOBOI BIAAUIIETHCS KOMOTO. Jliis
3pYYHOCTI 4acTO LTy YACTHHY JECSITKOBOTO ApOo0y MO3HAYAIOTh OAHUM

3HAKOM, Hampukiaa,b,. Toal  JeCATKOBHM  Api0  3alHUILEThCA

bo, by, ...y .

Jist toro, moO 3amMcatv JECATKOBUWM ApiO, poOIsATh Tak:

3aMUCYIOTh YMCEJNBHUK JAHOTO ApoOi 1 chpaBa HaIIBO BiAPAaXOBYIOTh
CTITBKU ITU(p, SKWUNA TMMOKA3HUK CTETEeHs HWOro 3HaMEeHHUKA ( CKUIbKU
HYJIIB Ma€ 3HaAMEHHUK JpoOy); MICJIS I[bOT0 BIIIUISIOTH BiApaxoBaHI
nudpy KOMOIO; SKIO HU(P YUCEIbHUKA JUIsl MIAPAXYHKY HEJOCTAaTHBO,
TO 3J1iBa NPUNUCYIOTH HyJi. UUTA€ThCS AECATKOBHM Npi0 3a TakuMm
MPaBWJIOM: CIIOYATKy HA3WBAETHCS YMCIO, 300paxeHe IudpamMu 10
KOMH, IIOTIM BHUMOBJISETHCS CJIOBO «IIUIAX», Jajll HA3UBAETHCS YHUCIIO,

3amucaHe 1u@pamMu Mmicias KOMH, HANPUKIHII HAa3WBAETHCS 3HAMEHHUK

npoOy. Hanpuknan: %=3,54 (Tpy  WIIUX T ATAECAT YOTUPHU
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COTHX); % =0,36 (HyZb  mMAMX  TPUAIKMTH  MICTh  COTHUX);

207
100000

Hapnaku , mo0 3anucatu JeCSITKOBUU Apid SIK 3BUYAWHUMH,

=0,00207 ( Hy7b IIIUX ABICTI CIM CTOTUCSIYHHX ).

MOTPIOHO BIAKHMHYTH KOMY 1 OJiep)KaHE YHCIIO 3alicaTH YHUCEIbHUKOM

npo0y, 3HaMEHHHMKOM ke 3amucaru uuciao 10", ne n — xinbkicTs mudp
ITICJII KOMH, TOOTO KIJBKICTh JECATKOBHUX 3HAKIB.

18 18 . 215 215
104 10000° 102 100

HaTypaHBHi qucjga TaKOX MOXKHa 306pa>1<aTH JACCATKOBUMH

Hanpuknazg: 0,0018 =

npobamu, B IKUX YCI IECSITKOB1 3HAKU JTOPIBHIOIOTH HYJIIO.

Ha oCHOBI MO3UIIIHHOTO MPUHLHUITY 3alUCYy AECITKOBUX JIPOOIB i
BJIACTUBOCTEH  3BHMYAWHMX JpOOIB HEBa)XKO BCTAaHOBHTH  Takl
BJIACTHUBOCTI JIECATKOBHUX JIPOOIB.

1. lonucyBaHHs HYIB cripaBa 0 AECATKOBOTO ApO0Yy HE 3MIHIOE
MOro BeIUYHUHHU.

2. 3 IBOX JIECSITKOBUX APOOIB OUTBIIUN TOM, Yy SKOTO O1bIlIa HOTO
1iJa 4acTuHa, abo Xk, SKIIO Il YACTUHU PiBHI, - TOH, Y SIKOTO paHilie
3YCTPIHEThCS OUTBIINI BIAMOBITHUM TECATKOBUM 3HAK.

3. llo6 3BecTH AECATKOBI APOOM [0 CHIILHOTO 3HAMEHHUKA,
Tpeba 3a JOMOMOIOI JIONHUCYBaHHS HYJIB CHpaBa 3pIBHATH Yy HHUX
KUIBKICTh JECITKOBUX 3HAKIB.

4. 1106 mOMHOXHUTH (MOAIIUTH) JAECATKOBHM Npi0 Ha 10K , e
k € N, Tpeba nepeHecT! y HhoMy KOMY BIIpaBo (BJiB0) Ha k mudp.

Hanpuknan: 3 1Box gecatkoBux apo6iB 23,5461 23,583 Oinbium
Oyne npyruit apid, 60 23=23, 5=5,a8>4, omxke, 23,583 > 23,546.



2. AIrOpUTMH BUKOHAHHSA apU(PMETHYHUX Onepauii HaJ

AEeCATKOBUMM JApodamMu

[To3uIIMHUN NPUHITUIT 3aMKUCYy JACCATKOBUX JPOOIB TMOJIETIIYE
BUKOHAHHS apu(@METUUYHUX oOmepaliid HajJ HUMH, PUUOMY CyMa,
pI3HULS (SKIIO BOHA ICHYE) 1 JOOYTOK JAECSATKOBUX JPOOIB € TaKOoxXK
JIECSITKOBUM JIpoOOM. AJjie JyacTKa JEeCATKOBUX APOOIB HE 3aBkau Oyje
JEeCSITKOBUM APOOOM.

PosrnsitHeMo JBa JOBUIBHI JI€CSATKOBI JIpoOu, TpUYOMY, HE
OOMEXyIoUud 3arajbHOCTI MIpKyBaHb, MOJKHa BBa)XaTH, IO Y HHUX

OZIHAKOBa KUIBKICTh NECSATKOBUX 3HAKIB: @ =ayay_1...dg,0005...0, 1
b = CmCm_l. . .Co,dldz .o .dn .

Skmo 3amucaTd JECATKOBI JIpOOM y BUIJISAAI 3BUYAWHHUX, TO

MATUMECMO.
aray_1...apbbo...b, CcnCm_1...Cod1d>...d
o 2k3k-1---30Pabp...0n | CmCryg...Codydy...dp _
on QN
:akak_l...aoblbz...bn +CmCm_1...Cod1d2...dn

10"

OnepxaHuil y pe3ysibTaTi 10JaBaHHs Api0 MaTUME YHCEIbHUKOM
HaTypajdbHE YKCJIO, 3alKcaHe Yy JECSATKOBIM CHCTEMI1 YHCICHHS, a
3HAMEHHHUK JIOPIBHIOE HATypaJlbHOMY CTEIEHI0 4Yucjia 10, TOOTO €
JECATKOBUM JpOOOM, IO Ma€ CTUIBKH K JIECATKOBUX 3HAaKIB, MO U
npobu-nogankyd. Ha mpakTuill 3piBHIOBAHHS JIECATKOBUX 3HAKIB 3aiiBe,
OCKUIbKA TIPUIIMCYBAaHHS HYJIB HE BIJICpa€ 3HAYHOI pOJIi MpHU
nonaBaHHi. ToMy moTpiOHO gomarouM jJBa ab0 OinbIIe JECATKOBUX

Ipo0OiB migmucaTd iX OJWH IMiJ OJHUM TakK, MO0 IIJII YacCTUHH 1
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BIJAIIOBIAHI JIECATKOBI 3HAKM 3HAXOMWINCH OWH O17 ogHuM. [loTiMm ciia

BUKOHATH J0JaBaHHS HANMCAaHUX YHCEII K HAaTypajJbHUX 1 B OJIepKaHIM

CyMl BIJIOKPEMHUTH CIIpaBa CTIIbKH JCCATKOBUX 3HAKIB, CKUIBKHM iX Mae

JTOJAHOK 3 HAaOIBIIIOI0 KIJIBKICTIO ACCATKOBUX 3HaKIB. Hampukian:
2,347 +0,4235+15,624 =18,3945

2,347
+ 0,4235
15,624
18,3945

Bignimatoun nAecsTKOBI ApOOH, SIKIIO PI3HULS ICHYE, MOXHA
pOOUTH TakK, SIK 1 IpU BiAHIMAHHI HATYpaJbHUX YUCEI, IPU [IbOMY HEMAE
HEOOXITHOCTI YypIBHIOBAaTH KUIBKICTh JECATKOBUX 3HAKiB y JpoOiB-
KOMITOHEHT.

1106 3HANTH PI3HUIIIO ABOX JAECCATKOBHUX JIPOOIB, MIAMUCYIOTH 1X
OJIMH II1J OJHHUM Tak, 1100 Il YaCTHHH 1 BIAMOBIIHI JESCATKOBI 3HAKHU
3HAXOWJINCH OAWH Mg ogHUM. [loTiM MOTpIOHO BMKOHATH BiTHIMAHHS
3alMCAaHNX YUCEN SIK HAaTypajJbHHUX 1 B OJIEPKAHIN PI3HUII BIIIIIUTH
CIpaBa CTUIBKH JIECSITKOBUX 3HAKIB, CKIIBKHU 1X Y APOO1-KOMIIOHEHTI 3
HaO1IBIIOI0 KITBKICTIO ECATKOBUX 3HaKIB. Hampukmna:

5,243—-2,5678 = 2,6752

5,243
—2,5678

2,6752

3HaiijiemMo Ternep 100yTOK JeCITKOBUX JIPOOIB

a=aygax_q...a9,4by...b, i b=csCq_4...Cq,d1d5...d},

_ akak_l...aoblbz bn . CSCS—l'“COdle dn
10" 10"

a-b




_ akak_l...aoblbz bn 'CSCS—l'“COdle dn
10n+n

VY pe3yabTaTi OTpUMaIn JIeCATKOBHH Jpi0 3 N + N JeCITKOBUMH
3HaKaMH.

[Ilo0 3HaifTM J00YTOK JBOX JECATKOBUX Jpo0iB, MOTPIOHO
MEPEMHOXKUTH iX SIK HATypaJibHI YKCJia, HE 3BEPTAIOYM yBary Ha KOMHU, a
MOTIM y JOOYTKY BIJIIJIUTA KOMOIO CIIpaBa CTIIBKHU JIECATKOBUX 3HAKIB,

CKUIBKH iX € B 000X MHOXKHHUKaX pa3zoM. Hampuxmna:

3524

0,23

3,524-0,23=0,81052, 10572
7048

0,81052

3HalIEMO YacTKy ABOX JECATKOBUX JPOOIB:

a= akak_l...ao,b_l_bz bn ib =CSCS_1...C0,d1d2 dn

:akak_l...aoblbz...bn  CsCg_1...Cod1d>...d,

a:b
10" 10"

= akak_l...aoblbz bn . CSCS—1°°°COd1d2 dn

[lum camMuM yacTKa ABOX JECATKOBUX JAPOOIB BUPAKAETHCS 3a
JOTIOMOT010 3BUYaitHOro apoOy. Llel (akT 4Yacto TpakTyeThCs TakK:

JJIEHHS IECATKOBUX APOOiB 3BOAUTHCS 0 IUJICHHS HATYpPaIbHUX YHCEIL.
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Ha npaxtuiii gi€HHS A€CATKOBUX Jp00iB BUKOHYETHCS 32 TAKUM
IIPAaBUJIOM: JIUICHHS JBOX JECATKOBHUX JIPOOIB 3BOJUTHCS 10 JUJICHHS
JeCSITKOBOIO P00y Ha HATypaJbHE YHCIIO IUIIXOM MHOXEHHS JT1JICHOIO
1 IUIbHUKA Ha 3HAMEHHHUK JIUIbHHKA, ToOTO Ha 10", n— KUIBKICTH

JIECATKOBMX 3HAKIB IUILHUKA.

Hanpuknan: 0,3424:0,08 =4,28.

[ToMHOXHUMO JlJIEHE 1 AUIBHUK HA 102 = 100 i MO TLUTAUMO

onepykani uncna: 0,3424:0,08 =34,24:8=4,28.

3. IlepeTBOpeHHsI 3BUYAWHMX JAPO0IB y 1eCATKOBI

Jli71eHHsI 1eCATKOBUX APOo0iB MOTPeOye BIAMOBIAI HA MUTAHHS PO
Te, YU 3aBXKJW YacTKa BiJ AUICHHS JIBOX JECATKOBHX Jpo0OiB Oyje
JECATKOBUM JpOOOM, 1HAKIE KaXXy4dd, YW 3aBXJIU Yy KJIaci pIBHUX
Ipo0iB 3HANIETHCS ECATKOBUI APiO.

3HaXO/KEHHSI JIECATKOBOIO JpoOy, IO JOPIBHIOE 3aJaHOMY
3BUYAHOMY JIp00Yy, HA3UBAETHCS MEPETBOPEHHSAM 3BHYAHHOTO ApOoOy B

JIECSITKOBUM.

Mae miciie Teopema.

Teopema 1. HeckopotHuili  napi0d MEPETBOPIOETHCS Y

JNECATKOBHM Jpi0 TOMAI 1 TIUIBKKA TOJI, KOJIM KAHOHIYHMM pPO3KiIaj

3HAMEHHUKA P00y MICTUTH JIMIIE MPOCTI MHOXHUKHU 2 abo 5.



9

. . o o .- M
HeoOxinnicTtb. Hexait HeckopoTHUI 1pi0 — MNEPETBOPIOETHCS Y
n

o m C . . .
JICCSITKOBUIA, TOOTO — = 107 Buxopsauu 3 piBHOCTI 1p06iB,102m=n-c.
n

3BizncH, 3a 03HaYeHHAM noaiibHOCTi, 102 m:n. 3 Toro, mo M i N B3aeMHO

npocti, BummBae, mwo 10%:n. Tomy mpocTumu IiIbHMKAMU 4Yucla N

MOXXYTb OyTH juie 2 abo 5.

JocraTHicTh. Hexail kaHOHIYHMI pO3KJIaa 3HaAMEHHUKA IpOoOy

Ma€ BUTIIST N = 2a5/ .ToJ1l 32 OCHOBHOIO BJIACTHUBICTIO JIPOOIB

m_ m  2/.5m 2f.5¢m 2F.5%m
n o« .58 - oa+f .5a+p B (2,5)a+ﬂ B 109+8
Otxe m—Zﬂ—.Sa TOOTO JAaHWUW 3BAUYAWHUN APIO IIEPETBOPIOETHCS
1088 1 npi6 nepeTBop y
JIECSITKOBUM.

JloBeieHHSI TOCTATHOCTI TEOPEMU MOXKE OyTH MOKJIAJIEHE B OCHOBY
METOAY MEepPEeTBOPEHHS 3BUYAHOrO Npo0y B necsaTkoBuil. Hampuknan:

3 3 35 15
20 22.5 22.52 100

0,15.

[lepeTBopeHHs 3BHYAMTHOTO Jpo0y B JAECATKOBUM MOXHA

. . . . .- M .

3MIMCHUTH 1 TI0 1HIIOMY. Hexail 1pi6 — mepeTBOPrOETHCS y AECATKOBUM,
n

m C . . .
TOOTO — =—a.T0)11 3a OCHOBHOIO BJacCTHBicTIO Apo6iB 102 -m=c-n.

n 10

OTxe, 4ucio ¢ € yacTkoro Big aienHs 102 -m na n. TakuMm 4uHOM, U1
m o .

MepEeTBOPEHHS Apo0y — Yy JECATKOBUM CIIiJ 10 4yMciaa M JonucaTd a
n

HYJIIB CIIpaBa, OJiep>KaHe YHUCJIO MOAIIUTA Ha N 1y YacTIl BIIOKPEMUTH
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KOMOIO CITpaBa a JECATKOBUX 3HaKiB. Ha mpakTuill BUKOHYIOTh J1JICHHS

YUCCJIbHMKA Ha 3HAMCHHHK, OOIIMUCYIOUYM JO YHCCIIbHHKA Hy.]'Il I10

7

OJHOMY, JOKHM [IUJICHHS HE 3aBepmuThcsa. Hampuknan, apid E

IePETBOPHUTHCS Y IECATKOBHIA, 60 BiH HeckopoTHHii i 40 =23.5.

Maemo:

40

7=40-0+7
0175
70 70=40-1+30
40_ 300=40-7+20
300 200=40-5+0
280
200
200
0

7
Otxe, — =0,175.

40
PosrnsHyTrii MeTo 1 IepeTBOPEHHS 3BUYaliHUX JPOOIB Y IECITKOBI

HA3UBAETHCI MEMOOOM OLIEHHA.

4. HeckiH4yeHHI 1ecSITKOBI ApoOH

PosrnsiHeMo G171l JeTalbHO MEPETBOPEHHS 3BUYAMHOTO Apo0y B

NECATKOBHI MeTooM JiuieHHs. [lpu 1mboMmy OyaeMo BBaxkaTu, IO
. . . - S

BUKOPHUCTOBYIOTHCSI TUIBKM TpaBWIbHI Jpoou. Crpasii, K0 Apid —
n

HEeTPaBUJILHUM, TO, TIOAITUBIIM S HAa N 3 OCTa4€l0, MATUMEMO
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s=n-g+m, 0<m<n,

. S m m o .
Tomi — =Q—, e — — npaBUWILHUK JPiO0.
n n n

Po310'eMo MeTO1 1IJIEHHS HA KPOKU:

1) TTomuOx)uMo 10 Ha M i moaiymMo 10m Ha N 3 ocTayero:
10m=n-o +nr, <N

2) ITomuoxumo 10 Ha 1; 1 moxinumo 101, Ha N 3 ocTavero:
10 =nqy + 1y, (N,

3) [Tomuoxumo 10 Ha I, i mogimumo 10r, Ha N 3 ocTayero:

10r, =n-qg + r3,r3{N.

B pe3ynbTati 0epKUMO CUCTEMY PIBHOCTEI:
10m=n-q, +r,
10r, =n-q, +1,,
10r, =n-qg; +1;,
10r,, =n-q, +r,

101 =N- Qg + e

VY cucremi piBHoctew (1) Bei uucna 1, 1,,...I; MeHml 3a N, a TOMy
yciuncna gq,ds,...,qk1 € OGTHOLIU(PPOBUMH YUCIAMHU, TOOTO € HU(Ppamu

JECSITKOBOI CUCTEMH YUCIICHHS.
3 piBHOCcTeH (1) MOCHIZOBHO AiCTaHEMO, IO MNPH JOBLILHOMY

HaTypaJIbHOMY 4ucii K
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10m =10“*(10m) =10**(ng, + ,) =n- (10" q,) +10“'r, =
=n(10“*q,) +10“%(10r,) = n(10“*q,) +10“%(ng, +1,) =
=n(10“"q, +10“?q,) +10“?%r, =...=n(10* " q, +10“*q, +
+...+10q, ; +q,) + 1,
OTxe, OCTaTOYHO OJICPKYEMO
10“m =n(10**"q, +10“?*q, +...+10q, , +q, ) + 0, ,
To610 10°M = NQ,q,...0, 40, + ;-

3BiJICM MaTUMEMO PiBHICTh

m Ik
=0, SO 1 + 2
n hd2---Ok -1k 10k (2)

. f
Sxmo r, )0, To, BpaxoBytouu, o I, (N, 1iCTAHEMO 0(X(1.
n

Toni 3 PIBHOCTI (2) OJEPKYEMO

(3)

m 1
0,040, -0 10y <n<0’ 0id2--O1Ox + 10

m
OueBUAHO, MO KOJM — € HENpaBWIBHUM JApodoM, To Yy (3)
n

JOJIa€THCS 11€ [1JIa YacTUHA (.3 bOT0 BUIUIMBAE TAKA TEOPEMA.
o m
Teopema 2. SIkiio 10 3BMYaifHOro JIpoOy — 3aCTOCYBAaTH METO
n

TUTCHHS JUTSl TIEPETBOPECHHSI HOTO Yy 3BMUYaiiHUK 1pi0 1 Ha K-omy kpori

ocTtaya OyJie BIIMIHHOIO B1J] HYJISI, TO
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m 1
CIo’Q1q2,---CIk—1qk<n<qo,q1q2.-.qk_1qk +W.

Skmo mpu 3acTOCyBaHHI METOAY JAUICHHS Ha MEBHOMY KpOIli
BUsABUTHCS, O I, =0, Toxi 1 pemra octad OyayTh piBHI 0, a ToMy 1pid
MEPETBOPIOETLCS Y JECATKOBUM Api06. MeTomoMm JUIEHHS MOXHA
KOPUCTYBATUCh Yy pa3i HOBUILHOIO 3BUYatHOTO Japo0y. Po3risHeMo aBa

MPUKJIAN 3aCTOCYBaHHS METOY JIJIECHHS 10 3BUYAWHUX JIPOOiB, K1 HE

: .9 .13
MEPETBOPIOIOTHCS Y ACCATKOBI Apodu. Hampuknan, njs npo6iB 37 1 —

22
MATUMECMO.
13| 22
9| 37 _1 ?g 10,59090909...
90 110
_?4|o.243243... 505
__160 198
148 200
120 198
111 200

o

VY mMx npukiazax oOJepKYyeEMO HECKIHUCHHI1 JeCSTKOBI IpoOu.
SIKIo JiNeHHS MPUITMHUATH Ha K-OMy KpOIli, TO OTPUMAEMO JCCATKOBHIMA
npi0, KUK € HAOIMKEHHSIM 3 HEJOCTadyel0 JaHOTO JIpo0y 3 TOYHICTIO

1 a TOMY MOXEMO TMPUINYCTUTH, IO 33720,243243243... 1

10¢°

13 = 0,5909090...
22

Po3rnsin nux npukiiaaiB Mokasye, M0 4epe3 CKIHYEHHY KUIbKICTh

KPOKIB OJIEP)KYEMO OCTady, sika JOPIBHIOE 200 4YHCEIbLHUKY ApoOy (9),
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a0bo onHill 3 momepeaHix octay (20), a TOMy Ha OCHOBI TEOPEMH IIPO

€IUHICTh YAaCTKM 1 OCTayl MpH JIJICHHI 3 OCTAuel0 HECKIHUCHHUU
JECATKOBUI Jpi0 yTBOPIOETHCSA, MOUYMHAIOUM 3 TEBHOTO JECATKOBOTO
3HAKYy, KOpTEKEeM LUPp, 10 MOBTOPIOETHCS. Y MEPUIOMY HPHUKIAIl 1€
Koptex 243, a y npyromy — 90.

HeckiHueHHUN JECATKOBUM JIpi0 HA3UBAETHCS NEPiOOUYHUM, SIKIIO
BiH YTBOPIOETHCS TTOBTOPEHHAM KOPTEXKY MG, MOYNHAIOYH 3 TIEBHOTO
JECATKOBOT'O 3HAKY.

SIKIO  TOBTOPIOETHCS  KOPTEX  HUPP JTOBKHHOKO K, TO
IIOBTOPIOBATUMYThCS 1 KopTexi 1udp 3 gopxunoro 2K 3k 4Kk,....

Yucno, ACCATKOBUM 3alUC SKOTO € KOPTEKEM HaWMEHIIO1
JIOBXKUHHM, 1110 32 JOMOMOI'OI0 HBHOTO YTBOPIOETHCS MEPIOAUYHHUEN P10,
HA3UBAEThCA NepiodoM, a JIOBXKHHA KOPTEKY-008HCUHOK Nepiody
MEePIOUYHOTO IPO0Yy.

Ilepioouunuii Opi6 Hazueaemuc:

1) uucmum, K10 TIEPi0J] TOYMHAETHCS 3pa3y MIiCIA KOMHU;

2) Miwianum, SIKIIO Mi>K KOMOIO 1 ITEPi0JIOM € JIECITKOBI 3HAKH.

JlecTKOBI 3HAaKM MIK KOMOK 1 TMEpIOJJOM YTBOPIOKOTH 0
NEepioNYHY YaCTUHY.

3a CUMBOJIYHOTO 3amucy NEpIOAMYHMX  JIpoOIB  3aMICTh
JECATKOBHUX 3HAKIB, 1110 TTOBTOPIOIOTHCS, BKA3YETHCS JIUIIE MEPIOJI, SIKUIA
oepeThesa y nyxku. Tak, nepioguunuid apid 0,243243243... 3anuiieTbCs
0,(243) (uuTaerscs ,,HYJb LUIMX ABICTI COPOK TPHU y mepiofi”), a Apid
0,590909090... € mimanuM nepioAnIHUM ApoOoM 1 3amurietbes 0,5(90)
(uuTaEeThCA ,,HYJNb IUIUX IT'ATh JAECATHX JO Mepioay 1 JAEB’SHOCTO Y

nepiomi’”).
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Teopema 3. KoxHuli  HECKOPOTHUW  3BUYAHUN  Jpiod

MEPETBOPIOETLCS Y TMEPIOJUYHUM Npi0, SAKIO KAHOHIYHUN pO3Kiaj
3HAMEHHHUKA MICTUTh X04Ya O OJMH IPOCTUM MHOKHHUK, BIAMIHHUN Bif 2

135.

., M : . . . . .
Hexann — - HAOBUIbHUHM  HCCKOPOTHHUHU  3BUYAUMHHUU ,Z[p16,
n

KaHOHIYHUN PO3KJaJl 3HAMEHHHKA SKOI'0 MICTUTh X04a O OJIMH IMPOCTUM

. o . ... M
MHO>XHHUK, B1IMIHHHMHK B1J ABOX 1 I’ atu. MoxxHa BBaxxXaTu, 1o I[pl6 —
n

o . m }
MpaBWIbHUN, TOOTO M(N. SIKIIO e HE Tak, TO 3aMICTh APOOy — CIif
n

U m r . .
posrasgatu apid —, me — = (— .Sk Bigomo, mporec AICHHS M Ha N
n n n

OyJile HECKIHUCHHUM. 3aluIlIeMO HOro y BUIJISAI HECKIHYEHHOI CUCTEMU
PIBHOCTEH:

10m

n-q,+r,
10r, =n-q, +1,,
10r, =n-q; + 13,
10r, , =n-q, + 1,

10r, =n- O,y + M

e 0(r;(n, q,{10, i=12,...K,....
€CIIMHICTh YaCTKU 1 OCTayl MpPU AUIEHHI 3 OcTayero sl (PiKCOBaHUX

IUIEHOTO 1 IIJbHUKA NPUBOAWTH A0 TOro, IO Npu I =TI, MaeMo
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Qiy=0uyy ! Fhy=hy, lle, B cBow d4epry, Jae piBHOCTI

Qiip =0Uxin:liup =l 1 T.A. TakuM 4MHOM, SIKIO y CHUCTEMI PIBHOCTEU
(1) Oynp-sxi aABI ocTayl 301raloThCs, TO JACCATKOBI 3HAKKM MAarOTh
MOBTOPIOBATUCS, @ TOMY HECKIHUYCHHMH JECSITKOBUM JIpi0 cTae
nepioguyHuM. Y piBHOCTAX (1) ocradi MalTh MNOBTOPIOBATUCS, 00
HepiBHICTL  O(r(n 3agoBoJbHSETbCS TUIbKU (N-1) HaTypadTbHUMH
guciamu  1,2,3,..., n-1. OckuUbKH Tpolec OTPUMaHHS  OCTad
HECKIHUCHHHUH, TOMy He Oumpime sk depe3 (N-1) KpokiB ocTada Mae

. .y . m
ITOBTOPHUTHUCH. OT)KG, 3BUYauHUHU I[p16 — IICPCTBOPHOETHCA Y
n

NEPIOUYHUM.

3ayBa:kenHsi. BuGepemo y cucremi piBHocter (1) HoMep i Ta K
HaMMEHIIUMU ¥ TaKMMH, IO I, = I, TOOTO I,- Haunepma ocrada, Lo
IIOBTOPIOETHCH, a [, - HAalIepa ocrayda mcens I, npu sakii I, =1, Tonl 13
cuctemu piBHocteit (1) BurumBae, mo uudpu ¢;,d,,...,0, YTBOPIOIOThH
10 TEPIOJUYHY YacTUHY, a DHPPUA Ji.;,0i,»,0i,3,-.-1 0 - TE€pPIOA, TOOTO

KUTBKICTB TGP y Tiepioii JopiBHIOE K-.

5. IlepeTBOpeHHs MepioAMYHUX APOOIB y 3BHYANHI

Teopema 3 pmae BIANOBIAL JUIIE HAa MNHWTaHHA NOpPO T, AKI
HECKOPOTHI 3BHUYAIHI JpOOM MEpPETBOPIOIOTHCS y MeEpioanyHi. Burisia
)K€ caMoro IepioJIMYHOTO Jpo0y Ta [IOBXXKMHA MOro mepioay
3QIMIIAIOTBCS.  HE3 sicOBaHMMH.  Teopemu,  HaBEAEHI  HMXYE,
BCTAHOBJIIOIOTh CTPYKTYPY 3BHUYAMHOTO HECKOPOTHOTO APOOY 3aJIEKHO

B1J HIOT0 3HAMEHHHUKA.
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OCKUIBKM OcCTaya IMpH KOXHOMY €JIEMEHTapHOMY HiJIEHHIO

MEHIIIA 3a JIIbHHUK, SKHW € CKIHYEHHM YHUCJIOM, TO IMPOJIOBXKYIOUH
JUJICHHS Ha SKOMYCh KPOIll MM OTPUMAEMO 3HOBY Ty caMy OCTady, TOOTO
Ty camy I@py 4acTKH, 1 BCl 1HII HUEGPU YaCTKH TeK OyIyTh TaKUMH,
K1 B’K€ B YacCTIIi € 1 B Till camii MOC1JOBHOCTI.

Po3rnsin 1boro mokasye, 10 4Yepe3 CKIHYEHY KUIbKICTh KPOKIB
JUICHHS OJICPKYEMO OCTady, sika a00 JOPIBHIOE YHCEIbLHUKY a00 OHIM
13 IONEPEIHIX OCTay, a TOMY Ha OCHOBI TEOPEMHU MPO €JIUHICTh YACTKH 1
ocTaul NpH JUICHHI 3 OCTA4e€l0 HECKIHYCHUM JeCATKOBUM Jpi0
YTBOPIOETHCS TMOYMHAIOYM 3 TEBHOTO JECATKOBOTO 3HAKY KOPTEKEM
¢ pH, 110 TOBTOPIOETHCH.

Heckinuenuii aecsaTKoBUM Api0 HA3UBAETHCS HEPIOOUUHUM,
SKIIO BIH YTBOPIOETHCS TMOBTOPEHHSIM KOPTEXY HHUGP, MOY.. 3 IEBHOTO
JIECATKOBOTO 3HaKy (MOXJIMBO BiApa3y MICIIsI KOMH).

Uucmo, OeCATKOBHH 3amuC SIKOTO € KOPTEXKEeM HalMEHIOol
JIOBKUHM, 110 3a JIOTIOMOTOI0 HBHOTO YTBOPHUBCS MNEPIOAUYHUN Apio,

HA3UBAETHCSA nepiodoM, a JOBKUHA KOPTEKY — O08HCUHOIO Nepiody.

[lepiognunuii Api0 Ha3UBAETHCS:
- YHCTUM , SKIIO MEPioj MOUYMHAETHCS BIJIpaszy MICIs KOMU;
- MIIMIAHUM , SIKIIO MK KOMOIO 1 TepiojioM € Xoua O oauH
JIECATKOBHI 3HAK, TOOTO SIKIIO € JOTIEPIOJUYHA YACTKa.
JI71st cripoIIieHHS 3aMKUCy MEPIOANYHUX JAECATKOBUX APOOIB MEP10/]
OepyTh y TYKKH.
PosrnstHeMo K CIiJl MEpEeTBOPIOBATH TMEPIOJUYHI ApoOU Y

3BUYaitHi. {1 1boro ciif oTpUMaTH JBa PI3HUX YMCTUX MEPIOTUYHUX
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npo0iB 3 OAHAKOBUMH Mepiogamu. [Ipu 11boMy He BTPATUTH 3aECKHICTD

3 TUM ApoOOM, KUU ¢l nepeTBopuTr. Hanpukian Mmaemo npiod:
2,(36) = x;
100 x = 236,(36);
99 x = 236,(36) — 2,(36);
99 x = 234;

x =234/99 = ZE = Zi.
99 11
PosrisiHeMo K MEepeTBOPIOBATH MiIIaHWM MEPIOAMYHUN Jpi0 y
3uyarinuii. Hanpuxmnazn: 0,3(2),
x=0,3(2)
10 x = 3,(2)
100 x = 32,(2)
90 x=29

x = 129/90.

6. BizcoTku, 0OCHOBHI 3a7a4i Ha BiICOTKH

€ Tpu 3a7a4i HA BIJACOTKH:

1) 3HaxomKEHHS BEIMYMHHM, SKIIO 3a7aHO, IO BOHA CKJIAJa€
N % B11 BEJIUYUHH a.

Ockinpku 1 % 1e € oxHa coTa YacTHMHA 3aJaHOI BEJIMYUHU BlJ
AKO1 OEepeThCs, y JIaHOMY BHMAJKy BEJIMYMHA a, TO 100 3Haitu 1%
notpioHo 3amany BenuauHy moautuTe Ha 100. Tooto /100 — BenwuunHa,

ska npunagae Ha 1%, a mo0 3HaWTU 7 % MOTPIOHO BEIWYHUHY, IO
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npunagae Ha 1 % momHoxutH Ha n. TooTo (a/l00)xn — me € n %

BEJINUUHH q.

Hampuxitan:

[{ina ToBapy 3Hu»keHa Ha 15%. fka cTana miHa TeneBizopa, SKIIO
110 115010 BiH KomtyBaB 1500 rpH.

(1500 : 100) x 15 =225 (rpH.)

1500 — 225 = 1275 (rpH.)

2) 3HaXOKEHHS MEBHOI BEJIUYUHU, SKIIO BiZIOMO, 110 7 % Ii€ei
BEJIMYHMHHM JTopiBHIOE D. ITo-mepiie, 3HaX01UMO, sIKa BEJIMYMHA TIPHUITAIA€
Ha 1%. Ilo-gpyre, 3HaXOAUMO IIyKaHy BEJIMYMHY MOMHOKHUBIIH
BeIMUMHY, sika npunagae Ha 1% nHa 100%. b/n <100 — mykana
BEJIMYMHA.

Hanpuknan: Ilpu BurotomieHHi naetaneit macorw 3 kr 15%
MeTally ije Ha CTpykKy. CKUIbKM BUTOTOBIISITH BCHOTO JIETAJICH, SKIIO
Maca CTPYXKH 225 K.

225/15 x 100 = 1500 (xr)

1500 — 225 = 1275 (kxr) — Maca BCIX JeTayei.

1275 /3 =425 (neraneii)

BignoBigs: 425 nerajeil BATOTOBWINA BChOTO.

3) 3HaXOKCHHSL BiJICOTKOBOTO BIJHOIICHHS IIEBHUX 3aJaHHX
BEJIMYMH.
Hexaii BimoMo 2 Benuuneu a1 b 1 cToiTh 3a/1a4a 3HAWTU CKIJIBKU
BIJICOTKIB BEJIMUMHU A CKJIA[A€ BeIMYnHa b.
Ock1IpKH BeTUUMHA a Y JaHii 3amadi npuiimaetbes 3a 100%, To

3HAWJIEMO BEJIIMYMHY , sika npunajae Ha 1%.
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a /100 — BenuuuHa, sika npunaaae Ha 1%.

1106 3HaiiTH CKiIbKKM % CKIagae BeauuyuHa D Bij BeIWYMHU a
NOTPIOHO 3HANTH CKUIBKM pa3iB BeNWYMHA, sika mnpunagae Ha 1%
MICTUTBCSA Y BEIWYUHI D, TOOTO MOTPiOHO BEIMYMHY D MOMIIATH Ha
BEJIIMYMHY, AKa npunaaae Ha 1%.

b: (a/100) — uncno %, sgKi cki1agae BeIMUMHA D BiJl BEJIMUUHH a.

Hanpuknan: Ckinbku % cKiaziae mMaca BUCYIIEHOTO 3€pHa Bij
MacH CBIXKOTO, SKIIO BChOTO 310panu 1 T 3epHa, a Micis BUCYIIYBaHHS
roro crano 980 xr.

1000 6 100 = 10 (xr) — maca 3epHa, 1110 npumajaae Ha 1%.

980 : 10 = 98 (%) — maca BHCYIICHOT'O 3¢pHa BiJHOCHO J0 HMIOMHO

310paHoro.

Bianosiab: 98% Maca BUCYIIIEHOTO BITHOCHO CBI’KOTO.

ITpuknan: Becnoto maca Ouuka ckiagana 300 kr, a BoceHHU

600 kr. Ha ckiapKH B1ACOTKIB 30UThIIIMIIACA Maca Onuka?

300 : 100 = 3 (xr) — npunazgae Ha 1%

600 : 3 = 200 (%) — ckmamae Maca OMYKa BOCEHH BiJHOCHO Baru
BECHSHOI1

200 — 100 =100 (%)

Bignosigs: Ha 100% 30u1BIIMIACS Maca OMYKa.

2 cnocio po3e 'sa3y8aHHA!

600 : 300 = 2 (pa3u) — B CKUIBKH pa3iB 30UIbIIMIACS Maca OMYKa

100 x 2 = 200 (%) — cknamae Maca OMYKa BOCECHU BiJHOCHO Macu

BECHSAHOL.

200 — 100 = 100(%)

Bignosigs: Ha 100 % 30u1bmIMIIaCS Maca OMYKa.
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OT:xe: B pe3yiabTaTi BUBYEHHS TeMH «JleCATKOBI Japoom»

CTYACHT ITIOBHUHCH

3HATHU. IOHATTA JCCATKOBOTO ApoOy Ta MOro BIACTHBOCTI,
MIOHSTTS MPABUJILHOT'O 1 HEMPABUIBHOI'O JECATKOBOTO JIPOOY; MOHSATTS
PO HECKIHYEHHI JECSITKOBI JpoOM; IIpaBuja BUKOHAHHSA 1M Haj
JNECSITKOBUMH JpoOaMM Ta 1X 3aKOHM; aJIfOPUTM THEPETBOPEHHS
3BUYAWHUX JIPOOIB Yy JIECSITKOBI; alTOPUTM MEPETBOPEHHS MEPI0IUUHUX
npoOiB y 3BUYAlHI, MIOHATTS TPO BIJCOTKM Ta OCHOBHI 3ajayl Ha

BIJICOTKU,

y M 1T HU: TOPIBHIOBATH JIECATKOBI APOOU 3a BEIUYUHOIO, BUALISATU
[Ty YaCTUHY B JACCATKOBUX JIp00Oax; BUKOHYBATH [Iii HaJ JECATKOBUMHU
npoOaMH:  JoAaBaHHS,  BIJHIMAHHS, MHOXCEHHS 1  JIUICHHS,
MEePETBOPIOBATH 3BUYAMHI APOOU Yy JIECSITKOBI Ta MEPIOJAUYHI JECATKOBI

JpoOu y 3BUYAIHI; pO3B’sI3yBaTH OCHOBHI 3a/1a4l Ha B1JICOTKH.

OpieHTOBHI 3aBJlaHHS, K1 TOBUHEH BMITH BUKOHATHU CTYJICHT

Ha MPAKTHUYHOMY 3aHATT] B pCBYJ'IBTaTi BHUBYCHHA TCMU

«/lecsaTkoBi IpoOM»

. . 1 6 14 16 114 1605
1. [lepeTBOopUTH 3BUYAlHI ApoOU —, —

3'7'75 27" 23 217 °

JIECATKOBI.
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1
114,8 - (84,6 — 75 j
10

2. Bukonatu nii: a) 10 ;
5011 61,6 — 29,16 -100

50E —616- 2 +29,16-10
11 3

0)

0,8- (84,26 — 75 3)
14
3. [lepeTBOpUTH HECKIHUCHHUM MEPIOAUYHUN JECATKOBUM Api0 y
3puyaitnuii: a) 2,0(17); 6) 3,14(6); B) 125,174(623).
4, 3npaiitu 41 % Bix yncia 458.

5. Bigomo, mo 37 % neskoro uucia A ckitagae 16909. 3nantn

yucio 4.
6. CKUIbKHM B1ICOTKIB uncaa 1575 ckimamae yucuo 757
7. 3naiitu 141 % B1g uncia 321.

8. Bigomo, mo 0,37 % nesikoro uucna A ckinanae unciio 9. 3Hantu

qucio A.

9. Ckunbku B1coTkiB umcia 700 ckimamae yuciao 123007



