Tema

JidcHi yncaa

1. HeoOXiiHICTh PO3IMIMPEHHS MHOXXHMHHM JOAATHUX palliOHATbHUX
qucen.

2. lonaTHi ippamioHanbH1 uyncia. JlogaTHi JIHCHI 9uCa.

3. BigHomienHs nopsaky Ha MHOKHMHI OJaTHUX JIACHUX YUCE.

4. JlomaBaHHSA ¥ BIAHIMAHHS JOJATHUX JIMCHUX YHCEII.

5. MHOX€EeHHA U TUJIEHHS JOAATHUX JIUCHUX YMCEIL.

1. HeoOXiaHICTh PO3IIMPEHHS MHOKUHHU JOaTHUX PAiOHAIBHUX
yuceJ

Sk 1 mpu BBEJEHHI JAOJATHUX pPalllOHATLHUX YKCEN, PO3TJISTHEMO
NUTAHHS BUMIPIOBAaHHS JOBXHMHM BIIpi3Ka. I[CHyBaHHs BiIpi3ka 4,
HECYMIPDHOIO 3 JaHUM OJUHUYHHUM BIJAPI3KOM e, BHUILUIMBAE 3 TaKoOl
TEOPEMHU.

Teopema. [liaroHanb KBajpaTa HECyMIpHa 3 HOTr0 CTOPOHOIO.

JI1s1 1oBeACHHS 111€1 TEOPEMH JOBEIEMO TaKy JIEMY.

Jlema. He icHye Takoro pamioHaJIbLHOTO YHMCIa, KBaJpaT SIKOTO J0-
PIBHIOE JIBOM.

Jloseoenns. Ilpunyctumo cynpoTuBHe. Hexail iCHye pailioHajIbHE

P

9UCJI0, KBaJpaT SKOTO JOPIBHIOE IBOM. SIKIIO HECKOPOTHHH npid —
n
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2 2
300paxkye 1€ 4HUCi0, TO (2) =2. Tomi p—2: 2 < p2=2n2, to6T0
n

P2 € mapHUM YHCIOM a ToMy i 4ucio p — mape. Omxe, p = 2m, m € N.
tomy p2 =4m2. Toxi p? =4m? i p? =2n2.3Bigcu n? =2m?2, a oxe,

n? e IMIAPHUM YHUCJIOM a TOMY W 4YMCIO N — mapHe. TakuMm 4MHOM, p —
MapHe a TaKoXk 1 N — MapHe, 10 CYNepeyUuTh TOMY, IO P HECKOPOTHUM
n

npi0. 3aluIM y CyNepeyuHicTh. 3po0JieHe NPUIYIICHHS HEMTPaBUIbHE.
Jlemy 0ogeoeHo.
Josedennuss meopemu. 3acTOCyeEMO METON BiJl CYNPOTHUBHOTO.
Hexaii miaronanp kBajapaTta CyMmipHa 3 HOro ctopoHoro. bepyun ctopony
KBaJpara 3a OJMHUYHHUI BIJIPi30K, MAEMO, IO JiaroHallb KBajapaTa BUpa-

KACEThCA OCAKHUM paHiOHaHBHI/IM YUCJIOM, SKC 306pa>Ky€TBC$I HCCKOPOT-

2
HUM JIpOOOM %, 1 O (Ej =2 (3a Teopemoro Ilidaropa). Ocranns

PIBHICTh CcylepeunTs Jiemi. OTxe, IpUIyIeHHs] HepaBWibHe. Teopemy
006€0¢€HO.
B3arani Bigpi3KiB, HECYMIPHHX 3 JaHUM BIJIPI3KOM, ICHY€ O€314.
Hexali 1aHo oguHMYHUN BIAPI30K e 1 BIAPI3OK @, HECYMIpHUH 3
BiIpi3koM e. Tomi pe3ynbTaT BUMIPIOBAHHS JOBXWHM BIJpI3KA MpPH
33/IaHOMY OJMHUYHOMY BIJPI3KY e HE MOXKHA BHPA3UTH HIAKUAM
palioHaJIbHUM YHCJIOM.

ToMy BuHHKae HEOOXIAHICTh PO3MIUPUTH MHOXKUHY Q. A0aaTHHX

pallioHaJIbHUX 4YHCEJI, JIOTIOBHMBIIM 11 TaK 3BaHUMH O000AMHUMU

IPpAYIOHAIbHUMU YUCTAMU.
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2. lonaTHi ippaunionaabhi yncsa. lonatni aicHi yucia

HeckiHueHHUN JecATKOBUM npi0, SKUW HE € TMEepioJAUYHUM,
HA3UBAIOTh HECKIHYEHHUM HEMEPI0IMYHUM JECATKOBUM APOOOM.

Hanpuxnazn, 0,10100100010000... 1 5,252255222555 ...— HEcKiH-
YEHHI HENEP1OANYH1 JECATKOB1 APOOH.

Hexali naHo oguHMYHUN BIIPI30K e 1 BIAPI3OK @, HECYMIpHHH 3
BIJIPI3KOM e. MoO)KHa JIOKa3aTH, 110 pe3yJibTaT BUMIPIOBAHHS JOBXHUHU
BIJIpi3Ka @ MOXHA BUPA3UTH TIJbKH HECKIHUCHHUM HEMEPIOJUYHUM
NECATKOBUM JpoOoM. ToOTO, KOXHOMY BIJIPI3KY, HECYMIPDHOMY 3
OMHUYHUM  BIAPI3KOM, MOXHA TIOCTaBUTH y  BIJNOBIAHICTD
HECKIHUYCHHUN HENEepIOAUYHUN JSCITKOBUM Jpid 1 HaBOaKH, I
KO>KHOT'O HECKIHYEHHOr0 HENEepiOAUYHOTO JECATKOBOrO ApOoO0Yy iCHYE
BIJIPI30K, JOBXKHUHA SKOTO BUpaXaeTbcs UM apodoM. (Lle TBepmxeHHs
JIOBOJUTHCS B TEOMETPI).

HeckiHueHHUI HENEepPIOJUYHUN JeCSITKOBUN Npi0 Ha3MBaIOTh
IppayionanbHUM 9UCIIOM.

3rilHO 3 OCTaHHIM TBEP/KECHHSIM, HECKIHYEHHI HENepioJnyHI
JECATKOBl JpoOM 300pa)KyloTh JOBXHHHU BIAPI3KIB, HECYMIPHUX 3
OJMHUYHUM BIAPI3KOM. OCKIJIbKH JOBXKHHA BiJpi3Ka € YUCJIO JOJaTHE
I OyIb-sIKOTO BiJIpi3Ka, TO O3HAYEHE BHIIE IppalliOHATBHE YHCIIO
HA3UBAETHCA JOJATHUM ipparlioHaJIbHUM YUCIIOM. MHOXHHY JOJaTHUX

IppallioHaIbHUX YUCEN NM03HAYAITh [ .
HeckiHUeHHICTh MHOXKUHU [, OYEBUIHA.

JlonaTHi ippallioHaJIbHI 4YHCJIa MOJKHA JIICTaTH TaKOX IpH
BUMIpIOBaHHI 1uIomi, o00'emMiB, Mac TomO. I3 MIKUJIBHOTO KypCy

MaTeMaTUKH BiJIOMi ippalioHaJIbHI Yucia 7 1 e.
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OsnayenHsd. O0'eqnanHg MHOXMH Q, 1 /, Ha3WBAIOTh MHOKUHOIO
NOJATHUX [JIMCHUX 4ucen 1 mno3HadaroTe R,. Takum 4uHOM,
R, = Q, v I, npuuomy MHOkMHH Q, 1 /, HE NEPETUHAIOTHCS.

Ockinbkn MHOXMHM Q. 1 /., — HECKIHYEHHI, TO MHOXMHa R,

TAKOX HECKIHUECHHA.

Tenep, BUKOPHUCTOBYIOUM BHUKIAJIEHI BHUIIE peE3yJbTaTh 1

O3HA4YCHHsI, MOYKHA CTBEP/KYBATH, 110 MHOKHUHY R, AomaTHUX MIMCHUX

qUCCJI MOKHa PpOo3riIdaaTH SAK MHOXHUHY HECKIHYCHHUX JCCATKOBUX

npo06iB, BigMinHuX Bix 0,00 ... 0... 1 TUX, WO € MNEPIOJUYHUMHU 3

nepioaom 9.
ChopaBeqIMBICTh  IIbOTO  TBEPJKCHHS  MOXHAa  JOBECTH 1

CaMOCTIHHO, 1110 1 TPOTIOHYEMO BaM 3POOUTH.

3. BitHOLIEHHS MOPAIKY HA MHOKMHI JOAaTHUX JiliCHUX YHCeI

O3znauenns. Hexali 3agano ABa qoAaTHI IIMCHI yucna a 1 [

o = ag, &g...8... 1 = bo,biby.. ...

['oBOpATH, 110 YUCIO ¢ JOPIBHIOE YHuCIy [, 1 NUIIYTh @ = [,
SIKIIO A :bj s Beix j € Np.

['oBOpsTH, 1O YHCIO « MeEHIIEe Big uucia [, abo yucio [
OlIbIIIE 32 YUCIIO &, 1 3aIIUCYIOTh BIANOBIAHO @ < S, a00 f > «a, SKIIo
ap < by abo 3HaiineThes Take HaTypaigbHe uncio K, mo ag =by, a4 =by,
a, =by, ..., a1 =b_4 ane a, <by.

Ile o3HaueHHs € IEpEeHEeCeHHAM Ha J0JaTHI J1MCHI YMCIa B1AIOBII-

HOT'O O3HAYEHHS UISI TOJaTHUX PaIliOHATLHUX YHCEIL.
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ITpuxnan. IlopiBHATH ABa noaaTHi AiicHI uncna o = 12,348447... 1

p =12,348502...

Po3B's3anndg. ¥V mux yucnax OJHAKOBI ITIJII YaCTWHU, OJHAKOBI M
nepur TpU JECSITKOBI 3HaKW. YeTBepTUM JECATKOBUIN 3HAK 4YHUCIA o

MEHIIHI BijJi YETBEPTOro JECATKOBOrO 3HaKa yucia [, 60 4 <5. Tomy
a < fabo B > «.

MosHa noxkaszaru, mo cucrema (R,, <) JiHIHO BHOPsAAKOBaHA
MHOKHMHA, y MHOXUHI (R, , <) HEeMae H1 HAalIMEHIIOro, H1 HAaHOUIBIIOTO

guciaa 1 MDK OyIb-IKMMH JBOMa pPI3HUMH JOJAaTHUMH JTIHCHUMH
YUCJIAMHU MICTUTBCS 0€37114 10JaTHUX PaIliOHATbHUX YHCEIL.
JloBecTH 111 TBEPJIKEHHS MPOMTOHYEMO CaMOCTIIHO.

BinHomeHHS «MEHIIE» Ha MHOXHHI R, 1ae 3MOry BBECTH Tak

3BaHl JIECATKOBI HAOJVDKEHHSI JONATHUX MIMCHUX YHUCEIN BIAOMI HaM IIE
13 CepeIHBOT IITKOJIH,
PosrisiHemo 6e€3 1oBeIeHHS OJIHY 3 HalBaKJTMBIIIIUX BJIACTUBOCTEH

MHOXUHU R, , Ky He Mae MHOXHHa Q, . LI BIacTUBICTh HA3UBAETHCS
BJIACTUBICTIO HETIEPEPBHOCTI.

Sxmo X i Y — HemopokHi miaMHOXKUHE R, Taki, mo ans Oyas-
akux X€ X 1 Y €Y BHUKOHYEThCS HEPIBHICTH X <Y, TO ICHyE Take
ceR,,mo X<Cc<Yy mua Oynp-akux Xe X 1 yeY . IIpu nupomy roso-
PATh, 1[0 YHCIIO ¢ BIIOKPEMITIOE MHOKHHU X 1 Y .

3MICT BJIACTHBOCTI ~ HENEPEPBHOCTI MHOXMHM R,  craHe
3pO3yMUIMM, SIKIIO BMJIYYUTH 3 MHOXMHU R, Xoua 0 onxHe uwmcio,

Hanpukiaa, uuciao 1. Ilo3zHaunmo X = { X‘ XxeR, A 0<Xx <1} 1

Xz{y‘yeRJr N y>1}. Xoua X<y nanga Oyap-akux Xe X 1 yeY,
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OJIHAK TMICJHs BWJIYYECHHS 4Yucla 1 Hemae XKOJAHOTO 4YHCIA, SKE
BioKpeMTroe MHOKUHU X 1 Y . OTXKe, 3MiCT BIACTUBOCTI HENIEPEPBHOCTI

[0JIATA€E B TOMY, 10 Y MHOXKHMHI R, HEMae He TUIBKU TaKUX «CTPUOKIBY,

K, HAPUKJIAJ, Y MHOKUHI N HaTypaJbHUX YUCEII, aJie 1 TAKUX <JIIPOK»,

K y MHOKHMHI Q, J0JaTHUX paliOHAJIbHUX YHUCEIL.

4. lonaBaHHA i BiAHIMaHHA JOAATHUX JIHCHUX YHCe

Hexaii 3a1aH0 1Ba noaTHi AiiicHi yucia o 1 f:

o = ap,qas...ay... 1 ﬂ=b0,b_|_b2bk
Jlns NecATKOBUX HAOMMKEHb ILMX 4YHCEN 3 HEJOCTadero i

HaJIJIUIIIKOM CIIpaBeIMB1 HEPIBHOCTI:

ay<a<opif<P<Blk=12..

AxOu yucna « 1 L Oyiau pamioHaTbHUMH, TO 3 OCTaHHIX
HEPIBHOCTEW BUILIMBAJIN O TaKl HEPIBHOCTI:

ay+ B <a+B<al + Bl k=12,..

Cymoro JoAaTHUX MOIMCHUX 4ucel « 1 [ Ha3UBaKOTh YHUCIO
a + [, Mo BiTOKpeMiTIoe MHOKHHH {ay + By | i {alﬁ + ,Blﬁ } ne ay 1 Py
— JIECSATKOBI HAONMKEHHS UX YHUCEI 3 HEIOCTayero, a alﬁ 1 ﬂlﬁ — 3

HaJJTAIIKOM.
MosxHa I0BECTH, 1110
1) nns Oyap-IKMX JIOJATHUX MIHCHUX 4dMcen « 1 [ iXHsA cyMa

a + [ ICHYE€ 1 €IUHA;
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2) omepauis [I0AaBaHHS (BIALIYKAaHHS CyMH) Y MHOXHMHI R,

KOMYTaTUBHA I aCOIlIaTUBHA,

3) omepauid [oAaBaHHA y MHOXMHI R, Mae BiacTuBICTB

MOHOTOHHOCTI.

PosrnsitHeMo Temep BiAHIMAaHHS JOAAQTHUX JIHCHUX 4YHCEIL.
Onmnepaitist BiIHIMAHHS BBOJAUTHCS SIK OO€pHEHA J0 Ooreparllii J0JaBaHHs.

Pisnuyero nogaTHUX IIMCHUX Yucel « 1 [ Ha3UBalOTh Take
modaTHe iiicHe uuciao y=a—f, mo y+ [ =«a. Onepalimo
3HAXO/KEHHS PI3HUII Ha3UBAIOTh BIIHIMAHHSIM.

MosxHa nosectu, 1o pi3Huusd o — 3, ne a, B €R,, icHye ToAl 1

TUIbKU TOJ1, KOJIU ¢ > [ 1 SIKIIO PI3HUILIS ICHY€, TO BOHA €JIMHA.

5. MHOXKeHHSA 1 TiJIeHHS T0MATHUX TIMCHUX YHCeJ

Hexali a 1 f — 5iicHI J0JaTHI YWCia, IO BU3HAYAIOTHCS
PIBHOCTAMH & = 8g), &dy...8... i [ =1D0g,bby..0... . Tomi marots Micue
HEPIBHOCTI ) < a < aiﬁ 1 Sy Sﬂgﬁlﬁ, k=12,...x0uuncna o i S
OyJiv palioHaIbHUMH, TO 3 IUX HEPIBHOCTEH BUILJIMBAIN O HEPIBHOCTI

ay-Bc<a-f<al-pl k=12,..

Jlobymxom nomaTHUX TIWCHUX 4YHMCeNl « 1 [ Ha3WBaIOTh YHCIIO
aff, MO BIJOKPEMIIIOE MHOXHUHHU {akﬂk} 1 {aéﬂé }, ae oy 1 P —
JECSITKOBI HAOJMKEHHS IIMX YHCENl 3 HEJ0CTauvero, a alﬁ 1 ﬂlﬁ -3

HaJJIMIITKOM.

MosxHa I0BECTH, 1110
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1) nist Oyab-IKUX AOMATHUX MIMCHUX uncen « 1 f ixHik 100yTOK

af} ICHYE€ 1 €TUHUM;
2) omepallisi MHOXKEHHsI (3HaXOJUKEHHsI NTOOYTKY) y MHOXHMHI R,

KOMYTAaTHUBHA, acoIllaTUBHA i JUCTpUOYyTHMBHA BIJHOCHO JOJaBaHHS, a

TAKOXX MAa€ BJIACTHUBICTH MOHOTOHHOCTI.

Jlinennsi nOJaTHUX MAIACHUX YHCET BBOJUTHCS SIK oOmepartis,
oOepHEeHa 70 ornepariii MHOKEHHS.

YacTko MOJaTHUX [IMCHUX Ydcel « 1 [ Ha3uBalOTh Take
IOoJaTHE JAllcHe 4yucilo y=«a.f, mo y-fL=ca. Onepaiiro
3HAXOJI)KEHHSI YACTKU HAa3UBAIOTh J1JICHHSM.

MoxHa noBecTd, WO sl OyIb-SIKMX JOJATHUX AIMCHUX YHUCEI

o 1 [ iXHS 4acTKa « : 5 ICHYE€ 1 €1MHA.



Otike: B pe3ynbTaTi BUBYEHHS Temu «JlilicHI 4yMcaay CTylIeHT

IIOBUHCH

3HATH: HEOOXIJHICTh PO3MMPEHHS MHOXWHH  JOJATHHUX
pallioHaJbHUX YHCEN; TOHSATTA JOAATHOTO I1ppallioHaAJIBLHOTO YHCIA,
JOAATHOTO JIMCHOrO 4YHCia; MPO BIJHOIIECHHS MOPSJAKY Ha MHOXHHI
JMOMAaTHUX IIACHUX YHWCEN; BU3HAYCHHS AIN HaJ JOJATHUMH JIHCHUMU

YHUCJIAMHU: TOJaBaHHs, BIIHIMAHHS, MHOKECHHS 1 TIJICHHS.

YyMITH: 3HAXOJIUTH  JECATKOBI  HAOMKEHHS  JIOJATHUX
1ppallloHaIbHUX YHCEN, IMOPIBHIOBATH JO0JAaTHI IppallilOHAJIbHI YHUCIA;
BUKOHYBAaTH Jii HaJ JOAATHUMM JINCHUMH YHUCJIAMH: JOJIaBaHHS,

BIIHIMAHHS, MHOKEHHS 1 JTIJICHHS.

OpieHTOBHI 3aBJaHHs, Kl TOBUHEH BMITH BUKOHATH CTYJI€HT

HAa MPAKTUYHOMY 3aHSATTI B pe3yJIbTaTl BABUCHHS] TEMHU

«JIiMcHI Ymncaay

1. JloBecTu, 110 HE ICHY€ palllOHAJBLHOIO YHMCIA, KBaJapaT SIKOTO
JOPIBHIOE 3.

2. Mi>k TaHUMH YHCIIaMH TTIOCTaBUTH OJWH 13 TPHOX 3HAKIB: <, =, >:

a) 3,27689... 1 3,27701...;
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0) 12,54321... 1 12,54322..;

B) 152,0110... 1 152,00111...;
r) 0,666... 1 g
3
3. Po3amicTut B mOpSAKY 3pocTaHHs Taki uucna: 1,73128...;

1,7314...; 1,7313298...; 1,7311495... .

4. loBecTn, IO B MHOXHMHI R, Hemae HI HaliMeHIIOro, Hi

HAUOLIBIIOrO YMCIIA.

5. loBectn, mo MiX Oyap-IKMMH JBOMa PI3HUMH JOJATHUMH

JTIMCHUMH YHCIIaMU MICTUTBCS O€31114 parlioHaIbHUX YHCEl.

6. 3maroun, mo ~2=141421.. i ~/3=173205..., 3Haiith 3

touHicTio 70 0,001: a) %+\/§;6) g—\/i;B) §+3\/§+2\/§.



