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Jloporue ceMHKJIaCCHUKH!

B 5ToM roay Bbl HIPOAOJKUTE H3yYEeHHE MATEMATHKH IO y4eOHU-
Ky «Anrebpa, 7». Caoso AJITEBPA (ans-poxabp) BHepBble IIPUMEHH
B 825 r. cpeHeasMaTCKUi yuéHbIN an-XopesMu B counHeHun «Kparkas
KHUra 00 MCYMCJIEHUH ajib-JKabpa u anb-MyKabajel», I'Zle 3TO CJIOBO
03HAYAJIO OIEPAIlMIO IEPEHOCA BEIUUTAEMEBIX M3 OAHOM YacTH YPaBHEHUA
B APYIyIi0 MM OYKBAJBHO «BOCIOJHEHHE», «BOCCTAHOBJICHUE».

Aunrebpa, Hapaay ¢ apudMeTHKOM H reoMeTpHel, NPHHANJIEHKHT
K YMCJIY CTApeMIIuX pasjiesioB MaTeMaTHKH. 3afauu U MeTO/bl aJarebpsl,
OTJIMYAIOIINE €€ OT APYTUX pasfesioB MAaTeMaTHKM, CO3JaBaJHCh IIOCTe-
NeHHO, HAUHHAA ¢ APeBHOCTH. Asre6pa BOSHHUKJIA IIOJ BIUAHUEM HYMKM
NpPaKTHUKH, B Pe3yJbTAaTe MOMCKOB O0IMUX NPHUEMOB AJIA pelIeHudA OLHO-
TUOHBIX apudMeTHUecKux sagad. IIpuéMbl 9TH 3aKJIIOYAIOTCA OOBIYHO
B COCTABJIEHUM U PEIIeHHH YPaBHEHHMH.

Pemenve H wHcClIefOBaHHME YpPABHEHHH oxasanu O6onbpInoe BJIHA-
HUe Ha pasBUTHE IIEePBOHAYAJIBLHOIO apH(dMeTHYECKOro MOHATHUA 4YHCIIA.
C BBeJleHMEM B HAYKY OTPHUILATEJbHBIX, 4 3aTeM HpPPalMOHAJIbHBIX YH-
cen ofImee HCCIeZOBAaHHE CBOMCTB JTHX YHCJIOBBIX CHCTEM OTOIIO K
anrebpe. IIpu saTom B anreGpe cHopMUPOBAIHCH XapaKTepHbIe NJIA Heé
OyKBeHHBIe 0003HAYEHHHA, IO3BOJHUBIIHE 3allMCATh CBOMCTBA HeHCTBHH
Hajx yuciaaMmu B c:karoir dhopme. IlpeobpasoBaHue OYKBEHHBIX BBIpa<e-
HUI II0 ONpejleIéHHLIM IIPABHJIAM A0 BO3MOMKHOCTE IIOJy4aTh OYKBEH-
HYIO 3aIlMUCh Pe3yJbTaTa AeMcTBUil. ITO X COCTABJISET anmapar ajJre6psl.
Tem cambiM airebpa, BEIAAA U3 apU(PMETHKH U IOJNb3YACH OYKBEHHBIMH
0003HaYEeHNAMHU, U3ydaeT obIue CBOMCTBA YUCJIOBHEIX CHCTEM M OOuIue
MeTOJbl pelIeHHU:A 3aJa4 OpPH IOMOIIY YpPaBHEHHMH.

Emeé 4 TeicAYM JeT HasajJ BaBUJIOHCKME YUEHbIe 3allMCHIBAIHN ypaB-
HeHUs B ciaoBecHO# (opme. IlepBrie 0603HAUEHUSA HEU3BECTHBIX IIOABH-
aucek B Ipesre#t I'penmu Gnarozapsa yuéunomy duodanTy.

B 1707 r. agrauiickuii yuénsiit V. HeoToH ony6iuKoBan KHUTY
o Ha3BaHUWEM « Y HuBepcaJbHasa apupmeruka» (mau «Bceobmas apud-
MeTHKa»). B Hei#l BcTpeuaamch OOBIKHOBEHHBIe apu(pMerndyeckKue 3ajaa-
yu, Koropeie . HeioTOH peman B obuieM Bujie — IPU DOMOIIY OGyKBeH-
HBIX BeipaxkeHuii. TeM caMBIM OH pelnajJ He OJHY 3a7a4y ¢ KOHKDPETHBI-
MU JAHHBIMH, & ILeJbld KJacc OXHOTHIIHBIX 3a7ad, OTIMYAIOIIUXCH
TOJIBKO YHCJOBBIMH 3HAYEHUSAMU BEJIHUUYHH.

Pemenne Ttakux u GoJsiee CHOMKHBIX 3a7ad moTpeGOBao pasBUTHUSA
OYKBEHHOTO CUMCJIEHUA — IPaBUJI AeHCTBUHN Hal OYKBEHHBIMH BhIpaXKe-
HAAMHU (OJHOWJIEHAMH, MHOIO4YJIeHaMu, anaredbpawmdyecKumu apobsamu),
0003HaYaBIMIMMHU IIEPBOHAYAJIbHO YHCJIA.

Anrebpa HY)>XHa B IIOBCEJHEBHOM JKM3HU, TAK KaK Y4HUT 00ImuM npa-
BUJIAM JeMcTBUI HaJl oO0beKTaMu, KOTOphle He 00s3aTelIbHO ABIAIOTCA
qHCJIAMH.
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3HaHHA, MOJYyYeHHbIe HA yPOKaxX ajire6pnl, IOMOTYT BaM B Mayde-
HHUHU reoMeTpus, QU3UMKHN U APYIUX mpeameToB. Tam Taks;ke Tpebyiorcsa
YMEHHUs paccyjJaTk, CTABUTH BOIIPOCHI, OTBEYATh HA HUX, Ipeodpaso-
BeIBaTh OyKBeHHEIe BHIPDAYKEHHs, PelIaTh 3aJlauu B 00IleM BHJe, a B I10-
JIyYeHHBI OTBET NOJACTABJATH YMUCJIOBBIE NaHHBIE M 3aTeM IIPABHJIBHO
BBIYMCIATH.

Becs maTepuan yuebHUKA pasbuT Ha 3 TyIaBhI, a Ka)KAad riIaBa — Ha
naparpadsl 1 IYHKTEI, COAEPKAINNE TeOPEeTHUYECKHE CBEIeHU U IPAKTH-
yecKHe yhnpasKHeHHUsi. HoBble TepDMUHBI M Ba’KHbIE (PAKTHI BBIJEJIeHBI
B TeKCTe JKMPHBIM mpudTom. [IpaBuia u cBoHCTBa, KOTOPLIE OJE3HO 3a-
IIOMHHTE, AaHBI Ha IIBeTHOM (OHE MU B «PAMOUYKE»,

Kaxxpas riiaBa uMeeT JONOJHEHUHA, MMO3BOJIAON(ME PACIIMPHUTE 3HA-
HHUsA, NDOJy4YeHHbIe NIDH HU3YYEeHHUH IJaBbl, M HAYYHTHCA peniath 6Gojee
CJIOMKHBIE 3a7lauyd. ITH MaTepPHANbl OXBATHIBAIOT TPAAUIMOHHYIO IIPO-
rpaMMy KJIacCcoB ¢ yriayOJEHHBIM H3y4YeHHEM MAaTeMaTHKH., B mcTopu-
YeCKHUX CBeJeHUAX NpuBeleHA HWHGPOPMaLUA, ZONOJHAWIIAA N3YIeHHOe
B I'JIaBe, PacCKas3kIBAIONIad O Pa3BUTHH MaTeMaTHKH ¥ 00 YYéHBIX-MaTe-
MaTHKaX.

B xoHne yueOHHMKa mMeeTcs pasjesn «3afaHUAA AJs TOBTODEHUS»,
B KOTOPOM co0paHhbl ynpasKHEeHUs Ha BRIYMCIECHWS, YIPOIeHue 6yKBeH-
HBIX BBIDa)Xe€HHUH, pelleHHe YPABHEHMH, a TAKiKe TeKCTOBBIe 3aJadu.
31ecsr UMeeTCA MHOTO MCTOPHMUYECKMX 3aJay M 3ajaHUil M3 CTADUHHBIX
y4eOHHKOB U cO0pHUKOB 3asau. K HeKOTOpHIM 3ajlaHMAM B yueOHHKe
IpUBEJEeHbI OTBETHI.

Ecin BBl XOTHTE YYNTHCS YCHEIIHO, TO C BHUMAHUEM OTHOCHTECH
K TOMY, YTO HalmucaHO B yu4eOHUKe M 00BACHAET yUNTENb, K BBIIIOJHE-
HUIO JOMAIIHHUX 3aJaHui.

Ilepen BEIIOTHEHMEM AOMAIINHEIO 3aJaHUA 00A3aTENbHO NPOYUTAMH-
Te 3aZlaHHBIA Ha JIOM NYHKT yYeOHHMKA, BCIOMHHTE O0'LACHEHHEe YUYHTe-
JIA. ITO NO3BOJHT MOATOTOBUTHCH K BBINMOJHEHUIO 3ananuii. OTBeThTe Ha
BONPOCKHI, UAYIIUE HOocje y4eOHOTO TEKCTa, a B ClAydYae 3aTPYAHEeHHus
HaliuTe OTBETH! B TeKcTe y4eOHHKA. O0bsiCHEHHEe TOro WJIM MHOI'O Tep-
MHHA MIIUTe B IpeIMeTHOM yKasarese. TaM OHM BBIIHCAHEI B ajlhaBHT-
HOM IOpAJLKE.

Ocofoe BEMMaHWe yAelUTe PEIIeHHWIO TEKCTOBBIX 3aj4ad. B 7 xiacce
OHM pemaTca apudMETHYECKUMH CIIOCO0AaMH WX C IIOMOILLIO JHHEeH-
HbIX ypaBHeHHI. PazHooOpasHble cnocoObl peieHus TEeKCTOBBIX 3ajgau
Pa3BHBAIOT MEIIIJIEHNE U CIHOCOOHOCTH K YYEHHMIO.

JlyumeMy yCBOEHHIO HM3Y4EHHOIO IIOMOKET HCIOJIb30BaHHE AHUAAK-
TUYECKUX MATEDPHAJIOB, COJAEDPKAINUX 3aJaHUA [JIA CAMOCTOATENbLHBIX
M KOHTPOJBHEIX paboT.

JKemaem BaM ycmexoB B u3yueHHH anrebpsil

Asmoput
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g L. H(:I'l'ypd.llbl-lble uucna

[ 1.1. HarypanbHbie yucna u AencTBUA ¢ HUMM

Yucna 1, 2, 3, 4, 5, 6, ... Ha3EIBAIOT HATYPAJILHBIMM KN LEJbI-
MH NOJIOMKHTEJbHBIMH YmucjaaMu. HyJnp He CYUHMTAIOT HATYPaJIbHBIM
YHCJIOM.

CymMMa ¥ DpoM3BeleHHe HATYPAJbHBIX YHCeJ ABJIAITCA HATY-
panbHBIME yncaamu. Hanpumep, 3 + 5=28, 3 - 5 = 15.

PasHoCTh HATYPANBHBIX YHCEJ ABJIAETCS HATYPAJbHBIM YHCJIOM
TOJBKO B TOM CJy4Yae, eCJH yMeHbIIaeMoe GOJIbIIe BBIYHUTAEMOTO.

Hanpumep, 8 - 5 = 3.

Ecniu yMeHBIIaeMOe MeHbIIe BLIYHTAEMOr0 HJIH PAaBHO €My, TO
PA3HOCTh HATYPAJBHBIX YHCEJl He SABJAETCA HATYPAJIbHBIM YHCJIOM.

YacTHOE ABYX HATYPAJbHBEIX YHCEJ TaKyKe He Bcerjga sSBJIAETCH
HaTypaJdbHBEIM YHCJOM. Ecaum npH OeJeHHH OZHOTO HaTypPaJbHOro
YycJia Ha Apyroe B 4aCTHOM IIOJIy4YaeTcda HaTypajJbHOe YHMCJIO, TO I'o-
BOPAT, YTO MEPBOE YHCJIO AEJHTCHA HA BTOPOEe HAIeNo, IIPU 3TOM BTO-
Poe YHCJIO Ha3hIBAIOT JAeJIMTeJieM IIeEPBOTO.

Hanpumep, 6 genurcs ma 3 maueno. ['oBopaT Takke, 94T0 3 —
penurens yucyaa 6. Yucsno 7 e menurca Ha 3 Hameno. CioBo «Hale-
JI0» B 3THX NPEAJOKEHUsIX OOBIYHO OIYCKAIOT, roBopAT: 6 nenurcs
Ha 3, a 7 He geawTcda Ha 3.
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CnpaBeJIMBO CBOMCTBO AEIMMOCTH HATYDPAIbHBIX UHCEJI:

k-éjmrypubnue YHCJIa M m JXeJUTCA HA 1,
1 Ha k, T0o m pemurca Ha k.

Hanpumep, 510 genurtcs ua 51, a 51 gesurca ua 17, caemoBarens-
HO, 510 menurtca =Ha 17.

HarypanpHble 9mciaa NpUHATO 0603HAYATH MAJLIMU JIATHHCKAMM
oyxksamu: a, b, ¢, ..., p, q, ....

Kaxxnoe HarypansHOe uucyo p aeanrtcsa Ha 1 u camo Ha cefdA:

p:l=p, p:p=1.

1. Kakue umcna HasweiBaioT HaTypanbHbeiMu? fBnserca su 0 Hary-
PalbHBIM YHCJIOM?

2. Kaxum uuciom siBJseTCA CyMMa HATYPaJbHBIX Yuces?

3. B xaxoM ciyuae PasHOCTb HATYPAJBHBIX YHCEJ €CTh HaTypaJbHOe
yucao?

4. Kakum ymcjoM siBaseTcs IIpoM3BeeHHe HATYPAJIbHBIX YHUCEN?

5. Bcerza sy BEINOMHUMO JeJIeHUWE HATYPAJIBHBIX UHCE] Hamexo?

6. Ha xaxme HaTypaJbHBIE YHC/Ia JEJUTCH HAIEJO J000e HATYpAab-
HOe yucao?

; :. 2. Hensrca nu Haneso Ha 7 yucaa: 12, 27, 42, 126?
8. ChopmynupyiiTe OpU3HAK AEJIMMOCTH Ha:

a) 10; 6) 55 B) 2; r) 3; nm) 9.
9. Jensarcsa au Haneno Ha 15 wucaa: 30, 105, 215, 3607

. - 10. [Jlensarca nu Hameso Ha 18 ymcaa: 189, 252, 456, 1998, 19997

11. Kaxue us yucesn 3124, 3582, 3528, 31 212 gensarca Ha 4?

- 12. [enarcsa nu Hauesno Ha 45 uucna: 234, 900, 954, 5553, 3555?
13. Kaxwue us uucen 5425, 3530, 3550, 31 275 mensarca ua 252

| Beruucaure (14—15):

= 14. a) 7326 + 359; 6) 5321 — 985; B) 424 - 27;
r) 15795 : 39; n) 732254 — 8145 : 45 + 314 253.
~15. a) 329 - 759 + 329 - 41; 6) 724 - 928 - 724 - 128;
- B) 398 - 801 - 398; r) 854 - 399 + 854.

|+ 16. O6bAcHUTe, He BHINOJHAA BCeX BBIYHCJIEHHH, IOYEMY:

a) 357 - 828 + 357 - 936 menurca Ha 357T;
6) 425 - 723 — 315 - 723 pgenurca Ha 3; Ha 5; Ha 15.
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17. HarypanbHOe 4HCIO N AeJUTCH Ha HaTypajabHOe umcio p(p > 1).
Hokxasxure, 4T0 YUCJIO n + 1 He genuTCA HA P.

148. Brinucanu nepsbie 99 maTypasbHBIX Yncex: 1, 2, ..., 99. 3anarsie
CTEpJIA U MOJIYYUJIH HATYPAJIbLHOE UHCJIO.

a) CKOJBKO pa3 B 3aIlMCH 3TOr0 YucJja BeTpedaerca nudpa: 0, 1, 2,
35 52092
6) Henurca au aTo uuciao Ha 9?

19. IIpoussenenue nepBeIX n (n = 2) HaATypaJbHBIX 4Yuces] 00o3HaYa-
0T n! ¥ YUTAlOT «3H (pakropuan»: nl=1-2-3-...-(n-1)-n.
Hanpumep, 5!=1-2-3-4-5=120.

Ha cKOJBKO HYyJIEil OKaH4YHBaeTCHd:
a) 10!; ©6) 50!; =) 100!?

Jna sanucu DpoW3BeNeHUs UYucIa caMoro Ha ce6sa HECKOJbKO pas
IPUMEHAIOT COKpaIléHHoe o00o3HaUeHUe.

IIpousBeseHUe YeTHIPEX MHOMKUTeNEl, KaKABIH U3 KOTOPHIX paBeH
qHCIy 5, HA3BIBAIOT YETBEPTOM CTENEHBIO Yucya 5 u obo3HavaoT 54, T. e.

5.5.5:5=54
IIpm aToM umcJIo 5 HA3BLIBAIOT OCHOBAHMEM CTENEHH, a YHCI0 4 —
noKasaTesieM CTeIlleHH.

Boobmie, k-l CTeNeHbI0O YMCJA P HA3HIBAIOT NpPOU3BeJeHUe B MHO-
JKUTeNel, KaKAbIil U3 KOTOPBIX paBeH p, ero obosHauaior p*, T. e.

pt=p-p-...-.p(k>1).
—_—
k paa
Yucso p HA3HIBAIOT OCHOBAHHMEM CTeIleHHM, a YMCJI0 kK — mokxasaTte-
JeM CTemeHM.
Yucso p B IEpPBOil CTeNeHM NOHMMAOT KAaK CaMO YHCJIO p, T. €.
1
P =D,
Hanpumep, 5! = 5.
Jlerko BMZETH, YTO BEPHBI CJIEAYIOIIHEe PaBEHCTBA:
22.32=2.2.8-83=(2:3)-(2-3)=(2- 3)?
51 . 61=5.6=(5-6)L.
9T paBeHCTBA MOATBEPIKAAIOT CIPABEAJIUBOCTE CIEAYIOIIEro CBOM-
CTBa CTemeHell:

1. Ilpoussenenue cTenmeéHel ¢ OMHHM H TeM Ke IIOKasaTe-
~ JIeM PaBHO CTelleHM C TeM jKe NOKa3aTejieM H OCHOBaHHeM,
PaBHBIM IPOM3BEJeHHI0 OCHOBAHMM:

P ar=@- 9"
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BepHB!I Tak:ke paseHCTBa:

32.34=(3-3)-(3-3-3-3)=3-3.3-3-3.3=36=32+4
5.53=5-(5-5-5)=5:5.5.5=054=51+3,

It PaBeHCTBA NOATBEDIAAIOT CIPaBeIJVBOCTE CJeAYIOIIEero CBOH-

CTBa CTeIeHei:

2. Ilpomasenenue creneHeil ¢ OJHHM M TeM ke OCHOBAHH-
| eM eCTh CTeNeHb C TeM ke OCHOBAaHMeM H IOKa3aTeJjeM,
PaBHBIM CyMMe IOKa3aTejel 3THX CTeleHel, T. e.

p" .Pm=pu+m.

Haxoner, paccMOTPHM paBeHCTBA:

(PR="7.B=T-7-7-(T-7-D=7-T:7-7T-7T-7T=T70="73"2,

(24)3=24.2¢.2¢=(2.2.2.2).(2-2-2-2)-(2-2-2-2)=
=2:2:2:2:2.-2-2-2-2.2.2.2=212=248,

Otu paBeHCTBa NOATBEPHAAIOT CIIpaBeJJIMBOCTE CJIEAVIOILIEero CBOM-

CTBa CTeleHeii:

3. Cremems cremeHM YMCJia PaBHA CTEIIEHH TOrO e YHCJA
' C moKasaTejieM, PABHEIM NPOH3BeJeHHIO MIOKA3aTeJIeH 3THX
CTEeNeHeMu, T. e.

g @r) =pm™

~ 20.

2_1-

Yro HasweiBaloT k-ii creneHsio umcna p? Hasosure mnokasarenn
M OCHOBaHMe CTeIleHH B 3amucu pF,

Yemy paBHa IepBas cTeneHb uucia?

HYemy paBHO mpou3BeAeHUE CTEIEHeH ¢ OJHUM W TeM Ke IoKasare-
aem? IIpuBenuTe mpUMeps.

Yemy paBHO IPOM3BEJ[eHUE CTENeHel ¢ OAHUM U TeM Xe OCHOBAHH-
em? IlpuBenure npuMeps.

. Uemy paBeH mokasaTesb CTelleHUW INPDM BO3BEJEeHUU CTEIeHH YHUCJIa

B crenenb? IlpuBenuTe nmpuMepsl.

3anuiure IIpoM3Be/leHHE B BHJ/e CTelleHHM, Ha30BUTe OCHOBaHHE
H IIOKas3aTeJIb CTelleHH:

a) 2-2-2; 6) 5-5:-5-5-5-5;
B) 10-10-10- 10; ry 3-3-3-3;
n 77 e) 8:-8-8.
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26. Brruuciaure:
a) 23; 6) 5% B) 3%
r) 4% n) 2% e) 99
27. BepHO Ju paBEHCTBO:
a) 28.3%=(2-3)% 6) 710.810 = (7. 8)10;
B) (2: 5)f=21: 5% r) 27.5"=(2 - 5)"?
28. BanumuTe NpoM3BeAeHMe B BHe creneHn uuciaa 10:
a) 2-5; 6) 2-2-5-.5;
B) 2:2:2:-2:-5:-5-5-5; r) 26. 56,
29. Ha xaxoe HamMeHBbIIIee YHUCJI0 HAA0 YMHOMKHTh JaHHOE YHCJIO, [UTO-
6Bl pPe3yJbTAT MOMKHO GBLIO 3amucarh B BHAe cremeHu umciaa 10:

a) 2; 6) 5; B) 2 - 5% r) 22.5;
n) 2% 5% e) 23 .56 x) 20; 3) 50;
u) 250; k) 80; a) 25; M) 167

. '30. BepHO U PaBEHCTBO:

a) 23.25=28; 6) 52 .53 =5%;
B) 27.2=28; r) 34.85.3=3107?
. 31. 3anumuTe NPOM3BeAEeHUE B BUJE CTEIeHH:

a) 2¢.23% 6) 35 . 3% B) 42 . 45;
r) 57.5; a) 6 .63 e) 25.23.2;
x) 3 .32 33 3) 4-45-4; n) 5 5%.5%

~~ 32. BepHo )i paBeHCTBO:

a) (2%2=2% 6) (3%°=8%; ) (3%=3% 1) (5 =5%
33. Hcnonp3ys CBOMCTBO 3 cTelleHel, 3alMIIATE B BHJE CTEIIEeHH:
a) (22)% 6) (3% B) (3% 1) (634 n) (10%)5 e) (7%

1.3. Mpocrbie u cocrasHbie YMcna

IIpocTHIM YHCIOM HA3LIBAIOT HATYPaJIbHOE YHCJIO0, KOTOpPoe Goblre
1 u genuTcsa TOJBKO HA 1 4 Ha cebd.

Ilpuseném nepBbie 15 mpocTeIX YHCeN:

2,3,5,7,11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47.

Henpocrele HaTypaJbHbIe 4Mcia, Ooabpmiue 1, HASHIBAIOT COCTABHBI-
mu. Kaxnoe cocraBHOe umcio aenurcs Ha 1, Ha ceba u emé xoTsa Obl Ha
OJlHO HATYpAJIbHOe YHCJIO.

IIpuseném cocTaBHBIE YHWCJIa, MeHbInHMe 25:

4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24.
Enuenia He ABISAETCA HU IIPOCTBIM, HU COCTABHBIM YHCJIOM.
Taxum o6pasoM, MHOMKECTBO BCEX HATYPaAJIbHBIX YHCEJ COCTOMT H3

NPOCTHIX YMCeJl, COCTABHBLIX YHCeJ H YHCIa 1
HDHBE,EEM HEKOTOpPhIE cBOMCTBA IIPOCTBIX M COCTABHBIX YHCEJI.
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M Teoremn1
| Kaxaoe OTM4HOE OT eAUHULBI HATypankHoe YMCAO UMEeT aenu-
‘l TeNnb — MNPOCTOE 4YUucno.

Aoxaszarensncrso. Kaxaoe HaTypanbHoe uucio n (n > 1) ume-

eT gAeauTtenu 1 u n.

Ecau n — mpocroe umeso, TO HaTypaJbHOe YHCJIO 7L UMEeT AesIH-

TeJlb — IPOCTOe YHCJIO 1.

Ecnu n — cocraBHoe umcyio, a d — HAWMEHBITUH He paBHEIA 1 ero
neJuTenb, TO d — mpocroe uucyao. Iokamem sro. Ilpeanonoxum mpo-
THBHOE, T. €. 4T0 d — cocraBHOe umcio. Torga umenao d umeer menum-
TeNlb, MEHbIIMA d M OTJMUYHBEIH OT 1, KOTODEIH SABIAETCA TaKKe Je-
guresieMm yuciaa n (cm. o. 1.1), T. e. d He ABJIAETCS HANMEHBIIIUM He pas-
HeIM 1 nemurenem uucna n. ITonyuerHoe nxg)'rnnopeqne 03Ha4aer, 4To
d — npocroe uncio. Teopema 1 goxasana.

Bce npocThle uricia BEIIMCATH HEBO3MOYKHO, TAK KAK UX GECKOHEYHO
MHOTO0. JI1060#f COMCOK MPOCTHIX YMCEN MOYKHO IMOMOJHUTE enlé OgHUM
IPOCTHIM YHUCJIOM, OTJUYHBIM OT STHX IPOCTHIX yuces. CaeayIomyio Teo-
pemy fokasaJ ApeBHerpedeckui yuénmii EBkaug (III B. mo H. 3.).

Teoremn &
| MpocTbix Yncen 6€CKOHEYHO MHOTO.

-‘.-—-—_i — ——— e —

Moxazarenscrso. JlomyeTuM, uYTO CymecTByeT HaubOJbIIee
IIPOCTOe YMCJIO p. 3alMIlneM BCe IPOCTHIE YUCIA B IOPAAKe BO3pac-

TaHUA:
258y 0, Ty ey P
CocraBum uwmcIo:
n=2:-3:5-7+...-p+1.

Tak kak n > 1, 7o mo Teopeme 1 0oHO UMeeT genuTeNb d — MPOCTOE
uncyo. CienoBaresbHO, YUCIO N AAUTCA XOTH OBI HA OZHO M3 YHMCea 2,
3,5, 7, ..., p. Ho oueBuaHO, 4TO NpH JeJeHAM UUCJIA N HA J060e U3 Yu-
cex 2, 3,5, 7, ..., p nony4aercsa octaTox 1, T. e. YHUCJIO 7 HE AEJIUTCHA HU
Ha OAHO u3 3TUX uHces. [TonyueHHOE IPOTHBOpEUYNe 03HAYUALT, UTO HAIIE
IpeAIoJOXKeHNe HeBepPHO, T. €. He CYI[eCTBYeT HaubGOoJbIIero ImpocToro
uucia. Teopema 2 moxkazana. @

- 34. Kaxoe 4mcjI0 Ha3bIBAIOT IIPOCTHIM; COCTABHBIM?

35. Sensercs au 1 mpocTHIM YMCIOM; COCTABHBIM?

36. Kakwme m3 umcesn ABISIOTCA NPOCTHIMH, KAKHE — COCTABHBIMIU:
a) 9, 12, 14, 17, 28, 387, 47, 69, 517;
6) 41, 57, 1121, 793?

37. fABasarorca Jaum  mpocTeiMm  uymena  1000011; 20012 345;
11111111172
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38. BrimummuTe mepBbie 25 DPOCTHIX YHCENT B NOPAJKEe BO3PACTAHHUA.

39. BrimumruTe BCE COCTABHBIE YHMCJa, He npeBsimaiomue 50, B HOPAZ-
Ke BO3pacTaHHd.

40. flokasbiBaem. oxaskure, 4TO 2 — €IMHCTBEHHOE YETHOE IIPO-
CTOe UHCJIO.

41. BanumuTte umciaa 48 u 96 B BHJe pasHOCTH KBaJAPATOB ABYX IIPO-
CTHIX YHCeJl.

"WUccnepyem (42—43).

~ 42. MoxXHO JH IPOCTO€ YHCJIO 3anucaTh B BHAe CYMMEI:
a) ABYX YETHBIX YHCeJI; 6) ABYX HEYETHBIX YMCEJL;
B) UETHOTO X HEYETHOro umcen?

' 43. Jleonaps 9Jiisiep NPEMJIOMKHJI TaKyl (GopMyay IPOCTBIX HHCEN:

p=n?-n+41. CKOIbKO NPOCTHIX uUCe] AAéT oTa (opmysna Ipu
IOACTAHOBKE B Heé IIOCIeA0BATEIbHBIX HATYPAJbHBIX YHCeJI, HAaUu-
Hasg ¢ 1? BBEIDOJEUTE BRIUMCIEHUSA [0 IOJYyYeHHsl IePBOro COCTaB-
HOTrQ YmcJa.

—lokasbiBaem (44—45).

_ 44. Joxa)kuTre, 4YTO HaliféTcA TaKoe HATYypaJbHOe YHCIO 7, JJId KOTO-
poro n? — n + 41 aBnsE€TCA COCTABHBIM YHCJIOM.

45. a) JloxaskuTe, 4TO OZHO U3 TPEX COCEAHMX HEYETHBIX UMCEJ JeJIUT-
ca Ha 3.

6) WssecrHO, uTO p, p + 2, p + 4 — mpocrele uncaa. Haigure p.
Jloka)kuTe, YTO APYTHX P HE CYIIEeCTBYeT.

r|_-'I_4 anqoxeuue HOTYPASIbHBIX YMCen Ha .

oo &= T e R T o

MHOXMUTENM |

U3 n. 1.3 caeayer, 4TO IMIPOCTOE YHCJIO P MMEET TOJIBKO JBa JeJIUTe-
as 1 u p, cocraBHOe YMCJIO 711, KpOMe JeJuTesen 1 u n, uMeeT eIé o
KpaiiHell Mepe OOUH JeJINTeNlb.

Tak, meaurensMu umcia 13 apnsaiores uuciaa 1 u 13, AenruTenssMu
umesa 4 geagoTes uncaa 1, 2, 4, gesurenaMu duciaa 12 ABIAIOTCA YUC-
nal, 2, 3, 4, 6, 12,

Eciu nenurens — IPOCTOE YHCJO, TO €0 HA3BIBAIOT MPOCTHIM eIt -
texem. Tak, unuciao 13 mMeer ofuH mpocToi Aenurenb 13, uucuo 4 —
OAYH ImpocToil Aenurenab 2, a yncao 12 — gBa OPOCTHIX AENUTeNs 2mu3.

Ka)kgoe HaTypaJbHOE COCTABHOE HYMCJIO MOXKHO HPEACTaBUTH KaK
Ipou3BeleHNe CTelleHed Pa3IMYHBIX €r0 MPOCTHIX JAeJnTeJeil, 3amucaH-
HBIX B IIOPAZKe BO3pacTaHus oTux gexuresneir. Hanpumep:

28=22.7, 22=2.11, 81=34 100=2%.52
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IIpaBbie yacTH TUX DABEHCTB HA3LIBAIOT PA3JIOKEHHIMH HA npo-
CThle MHOJKHTEJH 4YHCeJ, 3aIHCAHHBIX B JIBbIX YACTAX.

Takum 06pasom, pa3ioKHUTh NAHHOE HATYpPAJbHOE YHCIO HA IIPO-
CThle MHOMKHTEJIH — 3TO 3HAYUT NPEJCTABUTEL €r0 B B IPOU3BEeHUS
PasJIUYHBIX NPOCTBIX YHCEJ, B3ATHIX B COOTBETCTBYIOIIUX CTEIIEHAX M
SalUCAHHBIX B MOPAJKE BO3PACTAHUSA ITUX NHPOCTHIX YHCEJ.

Cupane.u.nuno cIeAyIolee YTBEpXKAeHUe, HA3bIBAEMOe OCHOBHOM
TeopeMoi apudMeTHKH:

Kaxnoe oramunoe or 1 HatypansHOe YMCJIO MOMKHO pas-
JOKHUTh HA NPOCThIe MHOJMKMTENH, W TaKOe pa3joiKeHHe
e/IHHCTBeHHO,

Iloxa)keM Ha mpuMepe, KaK PAasJIOKUTh HA HPOCTHEIE MHOMKHUTEIH
HATyPaJdbHOE COCTABHOE YMCJIO.

! Hpamep. Paszioxum uucno 90 Ha NpoCcTble MHOMKHUTENH.
90 menuTCA Ha MPOCTOE YUCIO 2, MOITOMY

90 =2 - 45,

45 He menuTcA Ha 2, HO JEJHUTCA HA POCTOE YHUCJIO 3, MOITOMY
45=3 - 15,

15 mgenurcss Ha 3, moaTomMy
15=38- 5.

Tak kax 5 — mpocToe YMCI0, TO NPOLECC OTHICKAHUSA IPOCTHIX Je-
JIMTeJIefl BaKOHYeH.
9TOT mpouecc yaoOHO 3anucaTh Tak:

90 | 2

45| 3

15| 3
5|5
1

Hrak, mosyuaem pasenctso 90=2.3-3.5=2.32. 5,

IIpaBas wacTh 3TOr0 PABEHCTBA €CTh PA3JIOMKEHHEe HA IPOCTHEIE MHO-
wxuTtenu gucyaa 90.

Kaxzaoe mpocroe 4mciIo yke pasioKeHO Ha MHOMKHTENIH, TAK Kak,
HaIpuMep,

T="17, 19 =191,

B naneHelmeM Hac 6yayT HHTEpeCOBAThL HATYPAJbHBIE YHCIA, KOTO-
PEle HE UMEIOT APYIrHX MNPOCTBIX AeJuTesei, KpoMme 2 u 5.

PasbAcHMM, 4TO DOHMMAETCH II0J CJIOBAMHU «JZaHHOE HATYPAIbHOE
YHCJIO M He HUMeeT JPYIHX IPOCTEIX AejuTenei, kpome 2 u 5».

Bo-mepBEIX, M MOMeT OBITH CTENEHbIO 4Yucaa 2, T. €. PABHATHCA
OOHOMY M3 YMCeJI:

2; 22=4; 23=8; 2¢=16; 2°5=32; ....
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BO-BTOPEIX, M MOKeT ObITH CTENEeHbIO YMCJIa O, T. €. PaBHATHCA

OJHOMY M3 YWHCeJI:

5; 52 = 25; 53 = 125; b5t =625; ....

B-TperpuX, m MOKeT OBITH IPOM3BEJEHHEM HEKOTOpPOH CTeleHH

yucia 2 ¥ HeKOTOpo# crenenu aucaa 5. [IpumMepaMu TaKMX 9HCeJ ABJIA-
IOTCA YuCcJIa:

22 . 52 =100; 23.52=200; 24-5=80.

Hakonen, m MoxkeT ObITh enununeit (m = 1). Beas eaumHuna He

HMeeT IIPOCTBIX AeJIUTeNei.

49.

. 50.
51.

53.
54.

1 756.

571

Yro HA3BIBAIOT JeJIUTeNIeM HaTypaabHoro umciaa? Hasosure genu-
Tesu yncaa 12.

' Yo HA3HLIBAIOT IIPOCTHIM JieJMTeNeM HaTypaisHoro umcia? Haszo-

BHUTe NPOCTHIE AejuTenu ducia 12.

HazoBuTe Bce AeJiTeNIH YHC]a:
a) 17; 6) 45; B) 113; 1) 476; x) 32.

Haiigure BCe NPOCTHIE AEJIUTENH YHCTAa:
a) 19; 6) 54; =B) 112; r) 232.

HanummuTre OATH HATYPAJIbHBIX YHCeJ, He MMEIINUX APYTHX IIPO-
CTBIX AeauTeseil, KpoMe 2 U 5, U IATH HATYPATbHBIX YUCes, He 00-
JajaoliuX 9TUM CBOMCTBOM.

IIpuBeauTe NpUMEPbl HATYPAJAbHBEIX YHCEJ, UMEIOIIHUX AeJIUTenn
3 u 4. Kakue genurenn, KpoOMe YKa3aHHBIX, UMEIOT BEIOpaHHbIE Ha-
TypajnbHble Yucyaa?

IIpuBesuTe IPHMepbl HATYPAJBHBIX YHCEJ, HE MMEIOIAX APYyruax
IpOCTHIX Aenureied, Kpome 3 u 5.

Haiiaure Bce meauTenu uumcen: 2, 6, 12, 28, 48, 100.

Haiinure Bce MPOCTHIE JEJIHUTEIH UHCE:
a) 4, 9, 15, 10, 24; 6) 46, 50, 58, 99, 128;
B) 196, 254, 400, 625, 10 000; oy T, T, TT0TTUT,: 17 177,

PagjiosxkuTe Ha IpPOCTHIe MHOMKHATEJIM 4HCJaa, T. €. 3allHIINTe YHNCI0
B BH/I€ IPOU3BEIECHUA CTeneHel IPOCThIX YHCEeJI:

a) 16, 18, 26; 6) 35, 48, 72;

B) 144, 210, 800; r) 216, 343, 384;

n) 1024, 1728, 1575; e) 9225, 1001, 1739.
Cxoabpko uuces or 1 go 100:

a) jgenurcda Ha 2; 6) menurcs Ha 5;

B) HeauTcs Ha 2 4 Ha 5; r) He JAenuTcsA Ha 2 U Ha 5?

Cronbko umcen or 1 zo 100 ve menurca vy Ha 2, HU Ha 37
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s, Puquoua_nunue uncna

2.1. O6uikHOBEHHbIE BPO6M. i
wolieniinie AscRTWHMe. ApoGn |

i)

ITonoxuTeABEBIM PaHOHAJABHBIM YHCJIOM HA3BLIBAIOT YHUCJIO, KOTO-
poe MoixeT OBITH 3AIIMCAHO B BHE g, rge p 1 ¢ — HaATypaJbHBIE YHCJIA.

ITosnoxuTenpHOE panMoOHANBLHOE YMCIO HA3BIBAIOT TAKKEe OGBIKHO-
BeHHOM IOJIOKHTeNBHON APOGKIO NI TPOCTO Apobso. Yucio D HasbIBa-
0T YMCJIMTENeM Jpobu, a YMCIO ¢ — eé 3HaMeHaTelIeM.

2 6 123 8 7 7

IIpumepsr gpobeit: =, —, == = L L.
PRORER AP 3°8°150°4° 1’5

JI060e HaTypaJbHOe YHCIO P MOXKHO 3aIIMCATh B BUAE Apobu

- |

» IIpH
9TOM MHUINYT PABEHCTBO D = %

Ho n. 2.5 MBI 6y1eM paccMaTPUBATE OJOKHUTETHHEBIE Apobu (moso-
JKMTeJIbHbIe PAallMOHAJIbHBIE YHCJIa), HO JJIA KPATKOCTH NPHJIAraTeJ bHOe
«IIOJIOXKUTEJNbHBIN» OyZeM omyckKaTbh, mogpasyMeBas €ro.

st 11060T0 HATYPAIBHOIO YHCIA N CIPABEAJIMBO PABEHCTBO, HASHI-
BaeMOe OCHOBHBIM CBOHCTBOM ApoOH:

EmsapEEEEs SRR R s panananns

bl P e

S b

7.5 _ 35 2

(1)

sasddbins

Vedwe

_8 5_2_2-56_10 17 17-5_ 85
3.5 15’ I 185 &% .2 2.5 10°

Mo:xHO cKasaTh, 4TO JeBas U NpaBas YaCTH PABEHCTBA (1) aBasior-
CA PasHBIMH 3alMCAMHU OJHOI'O M TOTO YK€ IOJOKHUTEJbHOTO PAIlMOHAD-
HOI'0 4ucJa.

Ecnu uncna p u ¢ He umeror o6mmx IIPOCTEHIX AeJIATeNel, To Apobhk

Hanpumep, % =

g Ha3BIBAIOT HecoxkpaTtumoi. Hanpuwmep, 3 — HecoxkparmMas Apo0b,

a g — COKpaTuMasa Aapolb.
Eciu p<gq, 10 gpo6s HaseiBaloT mpaBMaBHOM. Eciwu p=2gq, TO

Apo6r HA3BIBAIOT HenpaBHiabHOIM. Hanpuwmep, g— IpaBUJIBHAA AP06EH,

9 8
a 3 Hu g HenpaBUJBHEIE ApOOH.

Ecnu 3HamMeHaTeNnsb ¢ Apobu g pasex 10, mam 100, wau 1000, min

10 000, ..., 7. e. ecau ¢ ecTb HEKOTOPAsA CTEIEHDb YUCIA 10, To 06BIKHO-
BEHHYIO Apobb g MOJKHO 3allUCaTh B BU/e KOHEYHOH JeCATHYHON Apo6H.
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Hanpumep, 06BIKHOBEHHBIE IDOOH

3, 7 12437 _ 234
10’ 100’ 1000 ’ 100000

3alIMCHLIBAIOTCA COOTBETCTBEHHO B BHJE CIEAYIOIIMX KOHEYHBIX AeCATHY-
HBIX Apobeii:
0,3; 0,07; 12,437; 0,00234.

KaskAyio U3 3TUX KOHEUYHBIX JeCATUYHBIX ApoGeil HasbIBAIOT AecHd-
THYHBIM Pa3JI0MKEHHEeM COOTBETCTBYIOIEH 0OBIKHOBEHHOM po0OH.
IIpu »TOoM ODUIIYT paBeHCTBA

3 _0.3: T o !

0= 0,3; 100 0,07;

12 437 234

_— = % —_— ’ 4
1000 12,437, 100000 0,0023

¥ TOBOPAT, YTO HAaHHEIE 0OBIKHOBEHHbIE Apobu pasnoxeHbl B KOHEYHEIE
JecATUYHBIE Apo6H.

Hazno mMeTs B BUAY, YTO, HAIIpUMeD, u 0,07 ects pasubsie 060-

i
100
SHAYEHMS OJHOTO M TOrO JKe umcia. IlepBoe — B Bujie OOBIKHOBEHHOM
Apo6u, a BTopoe — B BHUJE KOHEYHOH [AeCATHYHOU apobu.

OueBHHO TAKe, YTO BCAKAA KOHEYHAA [AeCATHYHAA APOOH MOXKeT

6BLITH 3aIMCAHA B BUAEe OOBIKHOBEHHOM ApO6H g, rAe p — HaTypajabHOE

yucso, a ¢ — HeKoropas cremeHs uyuciaa 10. Hanpumep:

_ 105, _ 8234,

1,05 = 135 8,234 =
30122 _ 12

3,0122 = = 7= 0,00012 = .

Mrak, mobasa oObIKHOBeHHas Apo0b, 3HAMeHATelb KOTOpO¥ ecTh
HeKoTopasa crenens uncaa 10, moxer ObITH 3aIHCaHa B BH/AE KOHEYHOM
JecATHYHOMH HpodH.

Bepuo m obpaTHOe yTBepXJAeHHE: Ji00asd KOHEUHAS NeCATHIHAA
Apo6b MoxeT GBITH 3amMCaHa B BHIe OOBIKHOBEHHOM ApoOu, 3HaAMeHa-
TeJb KOTOPOii ecTh HeKoTopas cremens uuciaa 10.

OTmeTHM, 4TO JI000E HATYpANbHOE YHCJIO0 MOYKHO 3amuCcaTh B BHAE
KOHEYHOH HecATHYHOMN Apob6u, HampuMmep:

3=3,0=3,00=3,000=....

Ha mpakTHke TAKMMM 3aNUCAMM IOJb3YIOTCA mmpoko. Eciau, Ha-
IpuMep, B peayjbTaTe M3MepeHHH, KOTOpble MPOM3BOAMIMCH C TOUHO-
CTBHIO 0 CAHTMMETpa, moJayumnaoch 3 M, To numyT 3,00 M, noguépruBas
BTHM, UTO MOJIYYEHHBIH Pe3yJILTAT BEIYMCIEH C TOYHOCTHIO A0 1 caHTH-
metpa (0,01 m).
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~ 58. YT0 HASBIBAIOT MOJIOMKHUTETHHBIM PalMOHANBHBIM YHCIOM (Ap065610)?
59, Kax HasweIBalOT uuciaa p u ¢ B 3amucy Apobu g-?
- 60. Kakyio po6b Ha3bHIBAIOT HECOKPATHMOMA?
MookHO M HATypaJbHOE UMCJIO 3aIHCATH B BUAE OGBIKHOBEHHOMN
ApobH WMIM KOHEYHOH DeCATHYHOH apo6u? Ilpusegmure mpuMeps.
B uém sakiouaeTcs OCHOBHOE CBOMCTBO ApO6GHU?
Mo:kHO /11 3anHCaTh KOHEUHYIO IeCATUYHYIO APOOL B BUAE Po ITpn-
BeHTEe IPHUMEpPHI. q
Kaxyio 1po6p HA3BIBAIOT NPaBHIIBHON; HENPABUILHOMN? IIpuBenuTe
I pPHMEepB.I.
~65. PasnokuTe yuCIMTENb U 3HAMEHATE]Hh APOGH HA IIPOCTBIE MHOMKH-
TeJH U COKpaTHuTe Apobb, eCJU BOZMOKHO:
8) =2 6) =, g 05 2
35’ 100’ 125° 36°
o6 225 123 | 111
A oo’ ®) 300° ) 3217 %) 132°
Coxparure npods (66—67):
16 240 1240 | 1024
66. a) 3 ® 7000 ® T0000° * 3156’
) 318, ¢) 530 . 1) 890 a5 10
420’ 1470’ 616’ 1320’
143 112, 450 _ 777
%) %00 X er2’ ™) 510° M) 121"
88 T 123 945 1212 123123
| 99 Vg Pas Ve’ P omart @ zavsar
- 68. IlposepbTe, ABASETCA AU APOOH HECOKPATUMOH:
o) 13, 6 62, o) 94, ry 125,
21’ 81’ 98’ 250°
y 17, e 83, 4126 o217
LT 91’ 129° 279°
) 765 . x) 396, ) 199, ) 1999
1071’ 591° 200’ 2000°
69. 3anumure naHHBIE APOOM B BHAE KOHEUYHBIX HAECATHIHBIX Apobeit

¥ IPOYHMTalTe MONy4YeHHBIE AeCATUYHEBIE APOOH:

a) L, 17 23, 6) 38 178 37481
10’ 100’ 10’ 1000’ 10’ 10000’

o} 21 73 1276 o 453 7269 5676
10000’ 1000000’ 10000’ 100° 100’ 10 °
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70. 3anumuTe JaHHLIEe KOHEUYHBIE NeCATHIHBIE npobu B BUAe OOBIKHO-
BeHHBIX Jpobeii:
a) 0,1; 0,21; 1,5; 6) 12,3; 0,007; 123,05;
B) 0,4; 0,12; 0,125; r) 1,25; 3,75; 4,625;
n) 0,0387; 2,503; 0,710; e) 0,22; 0,055; 2,125; 4,0404.

| 2.2. PaznoxeHue O6GbIKHOBEHHOM npoSs«T
[LKOHe'IHYIO AECATUYHYIO apo6sb -

IR IR T e

KoHeunble OecATHYHBLIe ApoOHM BCerja MOXKHO 3alucaTb B BHIE
OOBIKHOBEHHBIX HecoKpaTuMbIx apobeit. Hanpumep:
375 3 3
0,376 = —— = — = —3
’ 1000 8 237
672 168 _ 168,

6,72= 100~ 25 ~ &’
SN 1?)30 - ;3 -'253 - 521-323;
Dili= 1330 - 5187-.223 - 531-722;
17,0 = %

3aMeTHM, YTO IIOCJe COKpalleHusa Apobell moJydnInCch 3HAMEHAaTe-
M, KOTODble He MMEIOT APYTHX MPOCTHIX JejuTeseif, Kpome 2 u 5.
Y3 5TMX OPUMEPOB BUAHO, UTO €CIH KOHEWHYIO eCATHYHYIO IPOOH

3amMcaTh B BHAe OOBIKHOBEHHON HECOKPATHMOH XpobH %, TO €€ 3HaMe-

HaTeJb ¢ He HMeeT JPYTHMX NPOCTHIX AeauTesei, Kpome 2ub.
910 yTBep:KAeHHEe AOKas3bIBaeTCA M B o0lleM ciydae.
BepHo u of6paTHOE yTBED)KIeHHE: eCIM 3HAMeHaTeNb g HeCOKpaTH-

MoOM aApobu -g He MMeeT APYrMX IPOCThIX AeiauTeneil, kpome 2 u 5, TO

aTa Apo6b pasiaraercd B KOHEUHYIO NEeCATHUYHYIO Apo6b.
4.2 8
—=—=0,8.
5-2 10

B aroM mpuMepe UHMCJIMTE]b U 3HAMEHATENb APOOHM MBI YMHOMXKHJIU
Ha 2, urobbl IOJAYYHTH B 3HameHnarene 10.

AHAJIOrMYHO MOCTYIAEM U B CJIEAVIOIUIMX IpUMepax:

501 _ 501-2 _ 1002 3 3-25 75

Hanpuwmep, -g .

— = = . _—=—— = — 7 .
500 500-2 1000 1,002; 40 40-25 1000 Lol
_ 17 _ 170 _
17 = Ty 17,0.

Ins pasnoxeHUsA B KOHEUHYIO NECATHIHYIO Apo6b OOBIKHOBEHHOM
HECOKpPATUMOM ApoOM, 3HaAMeHAaTeJ b KOTOPOi He UMeeT APYrUX HPOCTBIX
neauTeneii, kpome 2 u 5, cymecTByer ABa crocoba.
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OnuH U3 HUX GBUI PacCMOTpPEH BbILIE, OH CBOAMTCH K YMHOMXeHHIO
YHCINUTENS U 3HaMeHaTeJasa Apo6u g Ha COOTBETCTBYIOIIYIO CTEIEeHb WJIH

umucaa 2, uam yucaa 5, wm uucna 10, 4ToBbI B 3HAMEHAaTeNe IOJNIY9H-
Jack cTemeHb uyucsa 10.

BropsIM coco6oM ABISETCHA M3BECTHBIH criocofb HesleHUA YHUCIHTE-
J1i Ha 3HaMeHaTeJb yroiakoMm. Hanpumep, obparuM atuM crocoBom

Apobb — B NECATUYHYIO ADPOGH:

40
3[40
30 0,075
_300
280
_200
200

0
CrnegoBaTrennHoO, 410 = 0,075.

OrmeruM, 4TO M1060if M3 3THX CIOCOGOB Pas3JjIoKeHUA NIPUBOIHUT
K OJHOM M TOH JXe KOHEUHOH HeCATHIHON Apobu.

o cuxX mop paccMaTpHBANHMCh AECATUYHBIE npobu, HasbIBaeMble
KOHEUHBIMH NECATHYHBIMH ApoOavu. VX Tak HasbIBAIOT IIOTOMY, YTO
B 3allMCH IIOCJIe 3aIATON CTOMT KOHEYHOe YMCIO IUDp.

B nanbHeimem npuzpércs paccMaTrpuBaThk ¥ OECKOHEUYHBIE NeCATHY-
Hble Apobu. B mx samucu mocie 3amsToi GECKOHEYHO MHOIO nudp.

71. Kaxue nenurenu ZoJKeH UMeTh 3HAMEHATENb OGBIKHOBEHHON HECO-

KpaTuMoit Apo6u, 4To6bl OHA pasJjarajiach B KOHEYHYIO eCATHY-
HYI0 Apo6s? IIpuBesuTe npuMepsI.

72. Kaxumu cnoco6amMm MOKHO Pa3JIOKHTE OOGBIKHOBEHHYIO Apobb B Je-
caruunyio? Ilpuseaure npumepsl.

73. Kakxue mpocThle JeJHTENN CONEPIKHUT 3HAMEHATENH aApobu:

1 .

a) 64’ 6) 8’ B) 56° r) 24’

1. 1y s, 1,
ST U T *) 356° % 825

74. Haiigure HecOKpaTHMble NpOGH, PaBHBIE HAHHBIM:

a) 24,15, 21 6 65,94, 8

60’ 20° 30’ 100’ 100’ 1000’

16 72 144 18 120 404
B son s ) 5o5i o 5p5s

100’ 450° 3600° 900’ 50’ 5050°
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75. Banumure AECATUYHYIO Apo6h B BHAe OOBIKHOBEHHON HECOKpATH-

Mo# apoGu:

a) 0,4; 6) 0,12; B) 0,125; 1) 1,2; =x) 0,45; e) 0,0018.

_76. Banummure Apobs B BUAe Apobu, y KOTOPOil 3HAMEHATENb ABJIAETCS
creneHbio uucia 10:
PO P R T - S e
a) E: 5) 4’ B) 5v I‘) 25: I() 20, e) 8’ JK.) 3, 3) 400'
77. Pasno)xurte HaHHBIe OOBIKHOBEHHBIE IpOOM B JAeCATHUYHBIE ABYMS
1 4 24
6 T o —.
crnocobamu 1 5 18
78. PazjoxuTe AaHHBIe ApoOH B JeCATHUYHBIE C IIOMOINBIO IEJIEHHA
YIOJIKOM:
7 3 48, g "17.28
) 5 16" 15° ®) 3000’ 20’ 140°
g 3 7 6, 5139
12° 56° 24’ 472V R’
o 3, 12 17, o) 123 783 324,
25” 75’ 200’ 20’ 540° 25°
) 025 860 33, 5) 1024 804 624
. 125 400’ 60’ 256 ° 400’ 120°
{79, Bo3MOXHO J¥ Da3joKeHWe AAHHOH ApPOOM B KOHEYHYIO JeCATHY-
! HY10 Apo0b:
1 6 7 12 120 12, e
=3 ey bl == e o
a) 73 0 5 B g D g’ A g 96

2.3. Mepuopmnueckne pecsTuuHbie APOGH |

W3 u3jn0KeHHOro B NpeAbIayIeM IIYHKTe caenyer, 4To BCsAKadA He-

coxpaTumMas ApoOb -‘;— pasJyiaraeTcs B KOHEYHYIO NeCATHIHYIO JpO0B TOrAa

¥ TOJBKO TOTZIA, KOT[a eé 3HaMeHAaTeJb ¢ He HMEeT APYI'UX IPOCTHIX Je-
aureneitr, kpome 2 u 5.

IToaToMy ecJIi 3HAMeHaTe/Ib HECOKPATUMOM 1pobu g HMeeT IMIPOCTOM

IeJIUTeNb, OTJIUYHEIM OT 2 U 5, To 9Ta Apo0L He pasjaraercsa B KOHeY-
HYIO AECATHYHYIO Apo6b ¥, IPUMEHUB K He#l crnocob AejeHUs YroaKoM,
HeJIb3A MOJYYUTh KOHEUHYIO JEeCATUYHYIO APO0S.

Ilpumep 1. IlycTe mDaHO YHCJIO % Bro HecokpaTUMas APOOb, U eé

3HaMeHaTeJb MMeeT IIPOCTOM AeJIuTeNnb 3, T. €. AeJUTeNb, OTJIUYHBIN OT

2n

5. ITosTomy umcio s 3aBeIOMO He pasjiaraerci B KOHEUHYIO Jecsd-

THYHYIO IpO00b.
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Y6enumca B 3TOM, pasfesuB YHUCIUTENb JAHHOM Apobu Ha 3HaMeHa-

TeJIb YyroJdxom:
T |8
_70 079 ...
63
_70
63
_70
63
70

Ha xakaom orame 3THX BBIYMCICHHMHE IOJIyYaeTCs OJUH M TOT e
OCTATOK 7, a B YACTHOM — OZHA M Ta e nudpa 7.

ITponecc aror Geckoneunsiit (He umeer konua). On IIPUBOJIUT K BhI-
paxenuio 0,777..., rae Touku osdHauawT, yTo mUbpa 7 NepHOAHYECKH
IOBTOPAETCA GECKOHEeYHO MHOro pas, T. e. HA JIOOGOM MecTe (paspsaze)
nocJie 3alATOM B 9TOM BHIDAaYKEHHM CTOMT OAHA ¥ Ta e mudpa 7.

Bripaxkernue 0,777... HaspIBAlOT GeCKOHEYHOMH NepHOIHYECKOH [e-
CATHYHOM APOGHI0 MIIM KOPOTKO MEePHOAHYIECKOH APo6BI0. Ero 3ammuchi-
BaloT creaypmuMm obpasom: 0,(7) — m UMTAIOT: «HYJIb LEABIX M CEMb
B nepuone». Ilndpy (7) raswiaior nepuogom apobéu 0,(7).

7 -
I'oBopsT, uTO YHCTO g TPE/CTABIEHO B BHJe MEPHOANIECKON APo6H

0,(7) wim uTo umeso % Pa3jioieHo B nepuoandecKyio gpobs 0,(7). IIpn
ATOM HHUIIYT:
P R -;- =0,777... = 0,(7).

7
Bripaskenus e 0,(7) aBnalorcsa pasEbIME 0603HAYEHUAMH OXHOTO

¥ TOr'O Ke 4YHCJa B BHJe OOBIKHOBEHHOM Apobu % u B BHIe Iepuojude-
ckoit xpobu 0,(7).

"Hpuamep 2. [1po6s g HECOKpaTHMas, 1 e€ 3HaMEeHATeNb UMeeT Ipo-

CTBIE JEJIUTEeNH, OTJIMYHBIE OT 2 U 5, MO3TOMY €€ AeCATUYHOEe PasyoKe-
HHEe He MOKeT OBITE KOHe4YHbIM. B camom gene,

2 |99

20 0,0202...

200

2o
Ilponecc meneHusA ymcauTEN s HA SHAMEHATENb YroJIKOM 37ech Oec-

KoHeuHbI. OH npuBOAUT K BhIpaskeruio 0,0202..., rage TOYKM O3HAUA-
for, uro rpynna uudp (02) nmepumoxmyeckm mnoBTOpPSETCH GECKOHEYHO
MHOIO pa3. 3TO BhIpa)KeHHe TaKKe Ha3bIBAlOT NMePHOXHMIECKOM Apo6bIo.
Ero sanuceiBaior tax: 0,(02) — u ywuraior: «HYJIb IEeJbIX ¥ HYJIb JBa
B nepuoze». I'pynny undp (02) nHassiBaior mepuonom apodu 0,(02).
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T'oBOpPAT, YTO YHUCJIO 29 IpeACTaBUMO B BHJe MEePHOAMYECKOH ApobH

0,(02) uam YTO €ero MOXKHO Pa3I0XKUTH B IIEPUOJUYECKYIO npo6s 0,(02).

IIpu sToMm nuIIyT:

2
— = U, cee — 0, 0 .
99 0,0202 (02)

IIpumeHss cnocod AeJeHUA YrOJKOM, IMOAYYHUM CleAyloline paBeH-
crBa:

17
—.=0,1 o —R L A T
1) 96 717 0,(17)

143 3 .
2) = =3,1777... = 3,1(7);

101 ‘

3) 900 0,11222... = 0,11(2).

IIpapeie YacTU 3THX DPABEHCTB UHTAIOTCHA TaK:

1) myab UeNbIX U CeMHAAIATh B IIEPUOJE;

2) Tpu IleJBIX, OLHA JecATad U CeMb B IEpHOJe;

3) HyJb HeJBIX, ONMHHAAIATH COTHIX M [B& B IepUOJE.

B sTux npumepax HecOKpaTHMbIe APOOH, 3HAMEHATEJIHM KOTODPBIX
KMEIOT IpPOCThIe AeJIHTeNH, OTIMYHBIe OT 2 U 5, ObLIM IpeCTaBJIeHbI
B BHJe IIEPUOAUYECKUX JIpobeii,

Bepuo u ofiee yTBep)KAeHHE: €CJH NPUMEHUTH IPaBUJIO AEeIeHUs

YroJKOM K J11000# HeCOKpaTuMoii Apobu g, ¥ KOTOPO¥ 3HaMeHaTe/b uMe-

eT NIpOoCThie JeNUTeIH, OTANYHBIE OT 2 U 5, TO MOJYyUYUTCA DecCKOHeYHAA
nepuoAUYecKas JAeCATHYHAA Jpo0b WM KOPOTKO NePUOANIECKAas npo0b.

IIpunuceiBasg K KOHEYHOH AeCATHYHOHN Apobu OeCKOHEYHO MHOIO
HyJei, MBI TaKKe IpeBpaiiaeM eé B 6ECKOHEYHYIO NEePHOAMYECKYIO Je-
cATUYHY Apobs ¢ nmepuogom 0. Hanpuwmep:

27 = 27,0 = 27,000... = 27,(0);
0,354 = 0,354000... = 0,354(0).

CremoBaTesIbHO, JI060e Iej10e YMUCI0 U JI00yI0 KOHEUHYIO JeCATHY-
HYIO APOOb MOYXHO CUMTATH DECKOHEUHON NePHOAMYECKOH AeCATHIHOH
Apo6BIO UM KOPOTKO IEPHOAMYECcKOoM APOOLIo.

Taxum o6pa3oM, CIpaBeIJIABO yTBEP:KAEHUE:

mo6oe MOJOMKHUTEeNbHOe PalMoHAJbHOE YUHCIIO % pasnara-
ercd B NePHOJUYECKYIo Tpobkb.

Bepno u obpaTHOe yTBep:KAeHUE:

mobas NepHoAHYecKas APo6s ecTh NecATHYHOe Pa3IoKeHHe
HEKOTOPOro MOJOKHUTENHHOr0 PAIMOHAIBHOI0 Yucaa %.

O6a aTH yTBepAeHuUA OyayT 0oOOCHOBAHBI B CAEAYIOLIEM IYHKTE.
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80. B xaxoM ciyuae HeCOKpATHMAasi OOGBIKHOBEHHASN Apobr He pasjara-
eTCA B KOHEUHYIO NEeCATHYHYIO ApPo6h?

81, Kakum criocobom pasmaraercs Ji06as oGbIKHOBEHHAS Apobs B necs-

THYHYIO?

 82. Kakue JecATHYHBIE IPOOM MOTYT HOSYYHTHCH IIpH JeJeHUH YroJ-

KOM YHCJIHTEeNs OOBIKHOBEHHOM ApOOM Ha 3HAMEHATEeNb?

83. Kax ysHarh, pasjaraeTcs OOBIKHOBEHHAA Apo6b B KOHEUHYIO MM
e B GECKOHEUHYIO JecATUUHYIO0 Apobs? IIpuBenure IpAMEDHI.

' 84. Kax MOXXHO 3anucaTh KOHEYHYIO AECATUYHYIO Apo6bh WJIM HATY-
PaJIbHOE YMCJIO B BUJe OeCKOHEeUHOi fecaATHUHOM Apo6u? [Ipusesu-
Te IPHMEPHI.

85. Hanwumure nepuognueckue Apobu, paBHbIE OOLIKHOBEHHBIM APOOAM:

1 8 13 o 24 36 4 45

a) 309 50 1% ®) 30’ 18’ 7’ 63’

B)ggﬁiu- r)gz_é?_-
41’ 37’ 21° 42° 9’9’9’9’

18 25 71 42 123 12 5

99’ 99’ 99’ 99’ 999’ 999’ 999~

86. Iloxbepure OGBIKHOBEHHYIO APOGH, PABHYIO nepuoguYecKoO apobm:
a) 0,(8); 6) 0,(4); B) 0,(13);
r) 0,(37); a) 0,(27); e) 0,(125).

87. Omnpeznenure nudpy cOTOro paspsza mocje 3alfToHl B 3aIHUCH IIe-
PHOAHYECKON apobm:
a) 0,(3); 6) 0,(25); B) 0,(123);
r) 0,5(3); z) 5,2(13); e) 7,2(51).

2.4%, MepuogUUYHOCTL AECATUHHOrO pasnoXxeHus
OGLIKHOBEHHOW ApPO6M ——

3afaguM IPOUBBOJILHYIO HOJOKUTEILHYIO HECOKPaTHUMYIO Apobn g
IlokakeM, 4TO ec/iv Pas3feUTh YUCIUTETE Apobu Ha 3HAMEHATEeJb YIoJI-
KOM, TO B YaCTHOM MIOJIYYHUTCA JUOO KOHeudHOe, JMUO0 GecKoHeUYHOe IIe-
PHOAMUYECKOEe eé HeCATUYHOE pPAa3JioiKeHHe.

MH Ve 3Haem, Korga MoOMxeT IIOAYYHUTHLCA KOHEeYHOe AeCATHYHOe
pasyioxkerue. [lJ1s 3TOro 4McyIo ¢ He JOIKHO UMETh APYTHUX IPOCTHIX e-
aurened, kpome 2 u 5. B ocTanbHBIX CAYYaAX MOYKET GLITH TOJBKO Gec-
KOHEYHOe AeCATHYHOe Pa3joeHue, KOTOPOe ABIAETCH MePUOLUIECKUM.

TIpumep 1. Ilycts Hazo HaMiTH ZeCATHYHOE DPA3JIOKEHME HECOKDA-

THMO# Ipobu i
65 °
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Byaem penurs 1372 ma 65 yronkom:

1372 |65
130 21,1076923076...
% _72 * *
65 P~
_[@o
65
**_00
455
_[4350
390
_[60o
585
_[I30
130
_[200
195
kekk EEOO
455

3mecs OmHOI 3BE3MOYKOIl OTMEUYEH TOT ATAIl BHIYMCJIEHHH, Korna
CHeceHa mocaenHas nudpa geaummoro. Ilogydaemble mocje 3TOr0 OCTaT-
KM 3aKJIOUYEHBI B IPAMOYTrOJbHUKH. MBI BUAMM, YTO OCTATKH, OTMEYeH-
HBIe JBYMS ¥ TPpeMs 3BE3J0YKAMHU, PABHBEI MeXkKAy co00il. ITO MOKa3bIBa-
eT, YTO HpoIecC AeJIeHUs HOCUT NePHOJMYeCKHH XapaxKTep U IPUBOAUT
K GecKOoHeYHOH NepHOoJAMYECKOM AeCATHYHOHN apobu, T. e.
% = 21,1(076923).

1372
To, 4TO JecATHUYHOE PasjioxeHue aApobu 85

HEYHBLIM NEePHOANYECKHM, MOXKHO OOBACHUTEL MHAYe.
Iagsas apo6s — HecoKpaTuMmas, U eé 3HamMeHaTeab 65 umeer npo-
croif meautensb 13, ornmunbl or 2 m 5. CremosaTenbHO, AECATHIHOE

JOJIKHO OBITH Oecko-

pasjyioKeHne 4HcJja

He MOXKeT OBITH KOHEYHEIM, T. €. BO3HHUKAIO-

e IPHU JeJeHUN OCTATKH IIOJOKHUTEbHEI (He PABHEI HYJII0) Ha Ji000oM
arame fgelleHHA. B TO ke BpeMsa KaIblii oCcTaTOK MeHbIIe 65, T. e.
OH paBeH OofHOMY u3 umces 1, 2, 3, ..., 63, 64. Ho rorga ecau msbl Oy-
IeM paccMaTPUBATH MNOAPAJ OCTATKY HAYWHAA C IEPBOT0, 3aKJIIOYEHHOTO
B NIPAMOYIONbHUK, TO CPeAX mepBbIX 65 M3 HUX 0643aTENIBHO AOJIMKHBI
Ha#THCH ABA PABHBIX MEXAY c000ii. TO U MOKA3BIBAET, YTO MBI JOJIXKHBI
IOJIYYUTE B YACTHOM IIEPUOAUYECKYIO0 APOOE.
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ITH PacCy’KAeHUSA IPOBOAATCH AJA N000H HECOKPATUMOMH Apobu 7

3HaMeHaTeJIb KOTOPOM ¢ uMeeT XOTs Obl OAMH IPOCTOM NeJUTeNb, OTJIHY-
HBIM OoT 2 M 5.

Eciu aenuts p Ha ¢ yroakom, To HACTYIUT TAKOH 9TaN, KOIAa nud-
PHI genumoro 6yayr caecensl. Ecau paccMOTpeTsh HOAPHAL BCe BO3HUKATO-
mige Ha4YMHAA C 9TOr'0 MOMEHTA ¢ OCTATKOB (BCe OHHM IIOJOMHTEJLHEI
¥ Ka)KJbIH M3 HUX MEHbINE ¢), TO CPeJH HAX BCErza OKasKyTCs JBa pas-
HBIX MeXJy co0oif, a 970 u [OKAa3bIBaeT, YTO IpOoIece AeJIeHHA 6ecKo-
HEYHBII NepHOAUYECKUH.

Hanomuuwm, 4T0 KOHEYHYIO AeCATHYHYIO APOOH MBI TOMKE IPEBPAIIA-
eM B IepuojuyecKyro Apobb (¢ mepuomom 0).

Urak, nokasano, 4To a1060e MOJOKHTEILHOe PAIIHOHAJBHOE THCII0

q pas3iaraercs B NepHOAHYECKYIO IPOOE.

Bepro u ofparTHOoe yTBepkgeHHe: M06as NMePHOAMYECKAsN Apoo6s
€CTh NeCATHYHOe pa3JioikKeHHe HEKOTOPOro IOJIOKHTEJIHLHOr0 PpPaI[Ho-
HAJBHOrO YHCIA g-.

Hwxe ma npuMepax MBI HOKameEM, KAaK MOKHO HAXOLUTh 9TO YUCJIO.

Hpumep 2. 3anumem nepuogudeckyio a1pobe 0,(8) B Buge 0OGBIKHO-
BEHHOI apobu.
Has aroro 0603HauNM HCKOMYIO Apo6b uepes x. Toraa cnpaBesInBo

PaBEeHCTBO
x = 0,(8). (1)
YMHOXkAaA 9TO paBeHcTBO Ha 10, moayuum
10x = 8,(8). 2)
Brrunraa paBeHcTBO (1) u3 paBeHcTBa (2), HAXOAUM, YTO
10x - x =8,
OTKyZa 8
x=g

IIpumeHHB K Apobu -g— crocob AesieHUs YTrOJKOM, MOJYYHUM, YTO 5Ta
Apobb AeACTBUTENHLHO paBHA IEepHOjUYecKoi apobu 0,(8).

" Iipumep 3. Banmumewm nepuoguueckyio apobs 2,35(7) B Buge ob6BIK-
HOBEHHOH apobu.
OGosHauuM HCKOMYIO ApO0b yepes x, TOI/ia CIPaBeIuBO PABEHCTBO

x = 2,385(7).
Ymuoxka4 2T0 paBencrso Ha 100 u Ha 1000, mosyumnm, uTo crpaseg-
JIMBBEI PABEHCTBA:
100x = 235,(7), (3)

1000x = 2357,(7). 4)
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Berupras paBeHCTBO (3) u3 paBeHcTBa (4), HAXOAUM, YTO

1000x — 100x = 2357 — 235,
2357 — 235 _ 2122
900 900 °

crnocod gejieHHA YroJKOM, HNOJYyYUM, 4TO

OTKYIA X =

2122
IIpumenuB K apobu 900

aTa Apobb AEHCTBUTENLHO paBHA mepuojudeckoil apobu 2,35(7).

Ipumep 4. Sanumem nepuopudeckyio zapods 0,(0108) B Buze
OOBLIKHOBEHHOH ApO6H.
Ofo3HauMM MCKOMYIO ApoOb depes X:
x = 0,(0108).
VuuoxuM 3T0 pasencrso Ha 10 000:
10 000x = 108,(0108).
Brruurasd rnepBoe PaBeHCTBO U3 BTOPOIO, IOJYYHM

10 000x — x = 108 - 0,
108 - 0 108

0999 9999
108

9999
ara Apo6b JeiicTBUTENbHO paBHA Nepuoaudeckoi apobu 0,(0108).
Paccy:xnada aHAJOTMYHO, MOJYYHUM, YTO

2,4(0) = %523 - 2.4, 2,39)= @55—23- =

CregoBaTensHo, 2,4 = 2,4(0) = 2,3(9).
AHanoriyHO MOKAa3bIBaETCH, 4YTO
7,25 = 7,25(0) = 7,24(9),
0,031 = 0,031(0) = 0,030(9),
12,3018 = 12,3018(0) = 12,3017(9).

Taxum 06pasomM, J06yI0 mepuogudecKyio apobs ¢ mepuogom 9 Bce-
I'ZIa MOKHO 3aMEHHUTh COOTBETCTBYIOIIEH KOHEYHOM’ NeCATUIHOM APOOBIO.
I 3ameuanue. Ilpu gesleHUN YUCIUTEN A HA 3HAMEHaTelb YrOJIKOM Je-
CATHYHOE paanomeﬂae C mepHogoM 9 IIOJIYYHUTECH HeEe MOXeT, NOo3TOMY
nepuoandecKkue apobu ¢ mepuoaom 9 0OLIYHO He PACcCMaTPHUBAIOT.

|

. 88. Kaxue o6bIKHOBEHHBIE ApO6H pasiaraiTcs B IepHOJUYECKHEe APOOu:
1 a) ¢ mepumozom 0; 6) c mepuogoM, oTaM4HBEIM OoT 07

. 89. Mosxer 17 IEpHOJ AECATUYHOTO PasioKeHus OOBIKHOBEHHOM Apo-

(974 -g— copep:karh 8 mudp?

OTKyJa X =

IIpumenus x apobu crnocob NeleHusi YrOJAKOM, IOJY4YHUM, 9TO

2,4.
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90. IloxakuTe Ha IpUMepe, KAK MEPUOAMYECKYIO APOGE ¢ mepuoxom 9
MOJHO NIPEeBPaTUTh B KOHEYHYIO HECATHYHYIO ApPO6b.

91. Sanumure mepuogUUYecKue ApobH B BUAe OGBIKHOBEHHBIX apobeii:
a) 1,(0); 0,(3); 0,(7);
6) 0,1(2); 1,12(3); 7,5(4);
B) 0,(12); 1,0(12); 8,7(21);
r) 23,5(0); 23,5(1); 23,5(13); 23,5(127).

92. HailiguTte fecATHYHOE pa3JioKeHUe OOBIKHOBEHHOM Apobu:

4 17 689 5
D9 9% ® 10’ V16
93. 3anumuTe B BUJE IIEPHOAUYECKOH Apo6Gu:
L s 4, 8
a) 0° 6) 19; B) = r) T
Mo @ik om) o g 20
9’ 99’ 999’ 9999 "

| 2.5. [JecatuuHoe pasnoxeHue POLMOHANBbHLIX YMCen !
Y T oo Lo - Lo i B b e e i 2

Eciu mepes HaTypaJbHBIM YHCJIOM HOCTABUTH 3HAK «+» (mnioc), To
IIOJIYYMM paBHOe emy uucyo. IlosTromy, Hanpumep, MUIITYT:
2=+2, +100=100.

ITocraBuB ke mepes HaTypaJbHBIM YHCIOM 3HAK «—» (MHHYC), IIO-
JIYYUM IPOTHBOIOJIOXKHOE €My UHCJIO, HA3hIBAEMOe IIeJIbIM OTPHIIATENb-
HEIM uncyioMm. Hanpumep, uucaa

-2, -9, -123

— IleJIble OTpHIlaTeJIbLHEIe.

HarypanbHuble uncia, mesble OTpULATEIbHEIE YUCTA U YHCIO HYJIb
00pa3yioT MHOJKECTBO LIeJbIX YHCceJ.

OrmeTruM, 4TO cyMMa, Pa3HOCTh M NMPOM3BEAEHUE IEJBIX YUCeJT —
BCeTZa IleJI0e YHCJ0, 4 YACTHOE JABYX LEJbIX YHCeJ He Beerga Iejoe
YHCJIO.

ITocraBus mepes OGBIKHOBEHHON APOGBIO (IOJIOMKUTEIHHEIM PAaLlHO-
HaJIBHBIM YMCJIOM) 3HAK «+», MOJYYUM PaBHYIO eit aApobs. IloaTomy, Ha-
IIpUMep, IHIILYT:

123 _ 123 117 _ 117
973 973’ 91 91’

ITocraBuB mepes MONIOMKUTENBHOR APOOHIO 3HAK «—», IOJYIHM IIPO-
THBOIIONIOYKHYIO e# — OTPHIATeJbHYI0 Apo6b, HA3LIBAEMYIO OTpHUILA-
TeJbHBIM PallMOHAJIBHBIM YHCJIOM.

IIpuMepsl OTPHIATENBHBIX PAIMOHAIBLHBIX YHCEJ:

1. 7. 9

3 iUy
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3HAK «—», CTOAINIMI Hepej OTPUIATEJLHOM APOObIO, MOXKHO 3amu-
caTh WM B YUCJIUTEIb, NI B 3HaMeHaTe] b Apodu. [ToaToMy, Hanmpumep,
IHALIYT:
1 -1 7 7

3 8’ 2 -2

IonoskurenbHEBIe APOOM, OTpUIlATEIbHBIE ApOOM M YHCIO HYIb
06pa3yioT MHOMKECTBO PAIMOHANBHBIX YHCEJ.

CyMMa, pasHOCTb, IPOH3BeNeHNe U YaCTHOE PalMOHAJBHBIX dHUCeJ
ABJIAIOTCA PAIMOHAJIBLHBIMYU YHUCIAMU (Ha HYJIb JEIHUTH Henbasl).

Jlio60e panuoHAIBbHOE YUCIO MOKeT ObITh 3aIMCaHO B BUJE 2, rme p
u q — mensie yucaa u q # 0. %

Panee 6BLJIO TOKAa3aHO, UTO J000e IIOJOMKHUTENBHOE PAIlMOHATIBHOE
YHCJIO PA3JIaraeTcs B IePUOAUYECKYI0 APOOH.

IlocTaBUB Iepej Heil 3HAK «+», TOJYYUM paBHYyIO ei apo6s. IToaTo-
My, HalpuMep, IMUIIYT:

237

99 900
IMocTaBUB ’Ke mepel TOJOMKUTeIbHON IePUOSUYECKOR APOOHIO

3HAK «—», IOJYYUM OTPUIATENbHYIO NepuoaudecKkyio npobs. [losromy,
HampuMep, MUIIYT:

+ — 0,00(237) = +0,00(237).

237
99900
TlepuoanyecKkyoo ApoOb B JIeBOM YacTH 3TOI0 PaBeHCTBA HA3bIBAIOT
NECATHYHBIM PA3/IOKeHUeM YMcja, 3alUCaHHOTO B IIPABOM YacTH.

OTMeTHM, YTO YMCJIO HYJIb TAK}Ke MOXKeT ObITh 3allMCaHO B BHJe HY-
JIeBO# IepUOAMYECKON Apobu:

0 = 0,(0) = +0,(0) = -0,(0).

-0,00(237) =

Hraxk,

_KajAoe palHOHAJABHOe YMCJIO0 MOXeT OBITh Pa3oMeHO
B IIePHOAMYECKYIO Apo0b, a KaxkAas nepuoanyecKas 1po6s
eCcTh IeCATHYHOE Pa3JioKeHHe HEKOTOPOro PaliMOHAJILHOIO
amena. e R Pl

' 94. a) SBaserca am M060e Iesoe YUCIO PAIMOHATBHBIM?
6) fABasercs au 060 pPanMOHAIBHOE UMCIO IeNbIM?

__95. B xaxoM BHJe MOXKHO 3ammcaTh Jil000e panuoHaJIbHOe yucao?

- 96. a) B pesyibraTe KaKHMX AeficTBUI € IEJBIMHM YHUCJIaMH BCerja IIo-
JiydyaeTcs Iiejoe 4ucjo?
6) B pesysibTaTe KaKMUX AEHCTBHHA C PAalMOHAJIbHBIMHM YHCJIAMH
BCcerzia MoJiydyaeTcs paluoHaJIbHOe Yucyo?
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97. a) Mosxer i1 cymma (IIpousBefeHMe) JABYX IeJbIX YHCce] ObIThH pa-

LUOHAJBbHBIM (HO He IeJNbIM) YHcIoM?

0) Moaxer nu cymma (npousBeieENe) ABYX PAIMOHATHHBIX YHCe
OBITE LEJIBIM YHCIOM?

98. CpaBHuTE uHCJAa:

3 5, ., 9 a
a) §H i 0) 5;»1 5 B) 71»10,
8 1 o0: . S | _13 1r,
)5 A) —og B~ ® -2 26’
?R) _98 _%o ) __9_?_. _9_8_- PI) _l U -1
97 98’ 98 99’ 3 3’
K)EH 2 n)—-l-ni' M)?’-H-—E
7T =7’ 5 -5’ 4 4
Brimonrure peiictsus (99—100):
12 3. 1 ( 3). 5 _(_5).
Wa)-ntw Vgt 16]’ B) ~37 ( 18)’
) _.3_._.§- ) E- E e) Z_!'_ E
79’ N oagt s 78 " o1’
50 15, _2 (_go1). 52 64
) 29756 P73 { 322}’ ") ~77 55
- 100. a) -3,28 + 1,75 6) —4,8 + (-0,48);  B) 3,17 — (=0,63);
r) -0,48 - (-0,55);  x) -0,35 : 0,2; e) —0,35 : 0,03;

x) 0,25 - (-0,32); 3) —-4,6 - 3,2,

. 101, a) Jo60e 11 panuOHAIBLHOE YHUCJIO MOXKET OBITh PA3JIOMKEHO B Ie-

PHOAUYECKYIO ApO6B?
6) JIobas au nmepmognyeckas APoOb €CTh JECATHYHOE PA3JIOKe-
HHEe HEeKOTOpPOro paldOHAJIBHOIO uymcia?

~ 102. 3anumuTe NATH OTPULATENbHBIX IePUOAUYECKHX APobeii.

- 3anmmmuTe panUOHANBHBIE YHCJIA B BHJAE IIEPHOAUYECKHX ApobGeit
. (103—104):

- 103. a) —%; 6) LN B) =21l r) %

16 90’
1 1 4 5
. -—; 0; -1,24; =5 == —=2—;
104. a) —; 0; -1,2 6) oy =y <R
24 120 57 21 .16 4
LT T i el
B) 2335 “310° 16 r) ~go' 1o’ ~07

- 105. 3anumuTe B BHUJE PALMOHAIBLHOTO YHCJIA IMEPUOLHYECKYIO ApobsB:

a) -0,(3); 6) -1,(2); B) -2,(5);
r) —0,(17); n) —3,(18); e) —1,(05);
x) 2,(0); 3) —0,(0); u) 4,37(0).
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§3. HeicreurenbHbie uucna

AppaunonansHeie uucna |

Ilo cux mop MBI paccMaTpupanu 6eCKOHEYHBIE NECATUYHBIE MepPHUO-
Audeckue ApobH, HO CYIIECTBYIOT U (eckOHeYHBIe NeCATHYHBIe Here-
puoaugeckKune ApooH.

PaccMOTpUM TOJIOKUATETbHYIO DECKOHEYHYIO JeCATUIHYIO Ipobb

0,1011011101111...,

B KOTOpPOM TOcCJie 3aNATOH 3anmucaHbl IPyNObl €JUHHIL — IO OJHOH, IIO
ABe, 1O TPH U T. A., & MEXAY IpyNIaMy eJWHHI, 3allUCAHO IO OXHOMY
Hyai0. Y aroit Apobm HMKakas rpynna nudp He ABJIAETCH NEPHUOAOM.
IleifACTBUTENBHO, €CIU IPEAINOJI0KUATH, YTO Y oTO# Apob6u ecTh IEepPHOX,
TO OH JOJIKEH COAepPIKATh XOTA 6bI OANH HYIb, HO, KAKOBA ObI HH OnLIa
AJWHA Iepuoja, HaAUASTCs Trpynna eJuHMl Oosnbuied NIHHEL, HE COAep-
skamas Hyasa. CregoBaresbHO, 9Ta Apo0b HemepuoauyvecKas.

D10 MOKA3LIBAET, YTO AaHHAA ApPOOb He MOKeT ObITh AECATHYHBIM
pasyioKeHreM KaKoro-Iubo panuoHaJlbHOI0 YUCia. Eé HaspIBalOT Hppa-
IHOHAJHHBIM (HEepanHOHAJNBHBIM) YHCJIOM.

BoT emé mpuMephl MOJOMKHUTEJbHBIX HUPPAINUOHAJIBHBIX YHCENI —
6eCKOHEUHBIX HEeePUOJUYEeCKUX JeCATUYHBIX apobeit:

0,01001000100001..., 17,12345678....

V nepgoit aApobu mocje 3anATON 3anMCcaHbl NUPHI: HYJIb, €ANHANA,
ABa HYJs, €IUHWUIA, TPH HYJId, eAUHUIA, YeThIpe HyJd U T. A. Y BTO-
poii — mocjIe 3anATONM BANMCAHBI B BO3pACTaiolleM MOPAAKe YHCJIa Ha-
TYpPaJBLHOTO PANA.

Ecyim mepeji YMCIAMH [IOCTABUTH 3HAK «+», TO MOJYYHM PaBHBIE UM
qucia, Haupumep:

0,01001000100001... = +0,01001000100001...;
17,123456789101112... = +17,123456789101112... .

TlocTaBHUB Iepes MOJOXKUTENbHON APOOBI0 3HAK «—», MOJYy4YHM IIPO-
THBOIOJIOKHYIO eil oTpunarenbayio Apo6s. Hanpumep, apobu

-0,01001000100001..., -17,12345678...

ecTh OTpHUIATENbHBIE GeCKOHEUHbIe HeIIePHOJUIecKHe Apobu — orpuna-
TeJlbHBIE HPpalMOHAJIBHBIE YHCJIA.

Boo6ie, IPOM3BOJBHYIO OECKOHEYHYIO HElIePHOANIEeCKYIO NeCATHY-
HYIO Ap0o0b Ha3bIBAIOT HPPAIHOHAJBHBIM YHCJIOM.

Ec/iu MppaIMOHANBHOE 4uciIo 0603HAUMThL OYKBOM, HanpuMep:

a =0,010010001...,

TO TOBOPAT, UTO NpaBasd 49acThb 3TOI0 PaBeHCTBA eCTh JeCATHYHOE pasjio-
JeHHe Jucja a.
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106. 3anumuTe TPU NOJNOKUTENbHBIE GECKOHEUHEIE HenepHoauYecKue
apobu. Kak HasbBaloT onpejesseMble UMH Yucia?

107. 3anummuTe TPU OTPUIATEIBHBIX HppalnHoHaJbHBIX YHCJA.

108. Kaxkue U3 JaHHBIX YUCeJ ABIAIOTCH PallMOHAJBHBIMH, KaKue —
UppauOHATbHBIMU:
a) 0,275; 0,(2); 1,32323232...;
6) 2,7(1828); 3,01234567891011...; 1,15(45)?

109. 3anumwuTe YeThIpe yHUca, ABJAOIIHNECHA 3JIEMEeHTaAMM MHOYeCTBa.

a) HaTypPaJbHBIX YHUCEJ; 0) DOJMIOYKUTENBbHBIX YHCEeI;
B) OTPHUIATEJLHBEIX YHCEJ; r) ILeJBIX YUces;

A1) PaIMOHANbHBIX UMCEN; €) MpPAIMOHAJBHBIX YHCEJI;
JK) YETHBIX YMCeJI; 3) IOPOCTHIX YHUCEN;

M) HEYETHBIX YHCe; K) 4uces, Goapmux 3;

JI) COCTABHBIX YHCEJ; M) 4HCes, KPATHBEIX 3.

110. 3anumuTe ABa yHcaa, OJHOBPEMEHHO ABJAIIINECH:
a) paIMOHAJBHLIMM M OTPHIATEIbHBIMM;
6) meJBIMM M KpaTHBIMH 5;
B) LEJIBIMHA M IOJIOMKUTEeTbHBIMU;
I) npocTeiMu ¥ Goabmumu 50.

3.2. Nonstne ACUCTBUTENBHOrO YMcna h

PaumonanbHble ¥ MppalMOHATLHEIE YHMCJIA HASKIBAIOT HeMCTBUTE b~
HBIMH YHCJIaMH.

Taxum obpasom, J060e HeHCTBHTENbHOE UHMCIO MOMKHO 3aIMCATH
B BH/Je 0eCKOHeUHOM JecATHYHOM Apo6u. Ecan aucao PanHoOHAJIBHOE, TO
Apo0h nepuoaMYecKasn, eCIH YHCJIO MPPALHOHAIBHOE, TO JPO6H Heme-
pHOaHYeCcKasn.

Yucio 10 3amATON Yy NOJOMKHUTENBHOH GEeCKOHEYHOHW AeCaTHYHON
Apo0Y HA3LIBAIOT IEJION YAaCTBIO 3TOH Apo6u. IlepByio nudpy nocie 3a-
NATOH y GeCKOHEYHOH AeCATUYHOU ApoGM HAsbIBAIOT HMudPOi mepBoro
paspaAna sToi Apobu, BTopyio mudpy mocie sanaToit — uudpoit BTopo-
ro paspsajaa, TpeTho — HMHGPOil TpeThero paspsaga U T. O.

Hns sanucu mMPOM3BOJLHON GECKOHEUHOH NeCATHYHON Apobu, OT-
JAYHON OT HYyJIs, NOJL3YIOTCA OGYKBAMHM.

Ilycts fana mosoxkurenbHast GECKOHEUHAA NECATHYHAS APOOb. Ie-
Jy10 €€ 4acTh 0603HAYUM Yepes 0. Yucao O,y — HYJb WIK HATYPaJbHOE
qucio. Iludpy mepsoro paspsaza o603HaumM depes 0o,, nudpy BTOpPOro
paspsAzna — 4depes Oy, APy TpeTbero paspsana — Oz U T. A. B peaynas-
TaTe Halla MOJIOKHUTEJbHAA NeCATUYIHAA APo0h 3aIMIIETCS CHAeYIOIMUM
obGpasom:

0,950l 0lg0lge s s Olpens «
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ITpm sTOM YHCIO O WaK XOTA Obl ogHA U3 UUGD Oy, Up... OTIHIHEI
or Hyas. Haue manHOe 4uCiIO GBLIO ObI HYJIEM.

TlocTaBuB mepes IOJOXKUTEILHOU JECATHYHON APOOBIO BHAK «—»,
[IOJIYyYMM OTPMLATENBHYIO JeCATHYHYI0 APoOb

=0y, 0l Olg0lg. -
Yucna (xpodu)
CLU,CLlCLths... H —0!0,(110(3(13...

HA3BLIBAIOT IMPOTHBONOJOKHBIMM YHCJIAMH.

Ecsix 0AHO M3 IPOTUBOIOJIOMXHBIX YHCeJ] 0603HAYEHO OyKBO# @, TO
Apyroe o603HAYAIOT Yepes —a.

Ecnau @ — IOJIOMKHUTEJBHOE YHCJIO0, TO (—@) — OTPUIATENIbHOe; eCJIH
’JKe a — OTPHIATEJBbHOE YHUCI0, TO (—a) — IMOJOXKUTeJIbHOe; HO eCJH
a=0, Tou(-a)=0.

AGCOMIOTHOM BeIWYHHOM (I MOAYJeM) AeHCTBUTeNbHOI0 Yucia @
HAa3BIBAIOT:

caMo YMCJIO @, €CJIH @ — IIOJOMKUTENbHOE UHCIIO;

HYJb, €CJIHA @ — HYJb;

gucao (—a), eciu @ — OTPUIATETbHOe YUCIIO.

AGconMoTHAA BeJMYMHA [eHCTBUTENLHOro dYmcjaa a obo3Hadaer-
ca |a|. Takum ob6pasom,

a, ecin a >0,
|a|=30,ecoma=0, :
-a,ecim a <0. :

B L e e e T e R

sesssrasasssnnnn

Hanpumep, IycTh

a=0,10110111...,
=-2,1234567891011...,
0,(0).

oo
Il

Torna
|a] =0,10110111...,
|b| = 2,1234567891011...,
le| = 0.
~ 111, Kaxoe 4mMCJIO HA3BLIBAIOT:
i a) pamuoHAJBHBEIM; 0) MppanuOHAIBLHBEIM; B) nefACTBUTEIbHEIM T
492, YTo HA3LIBAIOT NEJION YACTHIO IOJOKUTENBHOH GecKoHedHOM npodu?
413. Yro HasbIBAIOT aGCOMIOTHON BEJIMYUHON AEHCTBUTEIBHOTO yucaa?
114. Kaxue uucia Ha3LIBAIOT IPOTUBOIOIOMKHEIMU?
415. Kax 0603HAYAIOT YMCJIO, IPOTHUBOIOIOMHOE YUCHY a7

_ 116. Ecnu yucio 0603HAUUIHN —@, TO 3HAYHUT JIU 3TO, UTO OHO OTPHIA-
TenpHOE?
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117. a) Jli060e 11 MPPANMOHATLHOE YHCIO ABJISETCS HEeHCTBUTEIbHEIM
yucaom?

6) Kaxpmoe jim JeiicTBUTENbHOE YMCIO ABJIAETCH UPPALMOHAID-
HEBIM YHCJIOM?
B) M3BECTHO, YTO N — YMCJIO MPPANMOHAJLHOE M YTO T =~ 3,14.
HABnAoTCA MU NeHCTBUTENbHLIMA Yyncaa T 1 3,147
r) CymecTByer au panuoOHATLHOE UUCJO, pasjaraiolieecs B Gec-
KOHEUHYIO HeNepHOINYECKYIO Jpo6n?
a) B kaxom ciydyae BepHO paBeHCTBO:

la| = a; |a|=-a?
6) Haitpure abconoTHyio Benuuuny (MOZYJIb) YMcaa:

-2(3); -0,5777...; —-12,0(12); 3,17(2); —0,(0).
B) HasoBuTe 4¥CIO, NPOTHBONOIOIKHOE UHUCITY:
2,5(3); —1,(72); —0,12(37).

[ 3.3 Cpuéﬁeuu; AEeWCTBUTENbHbIX YMcen |

T T T s R I o e S 5o

ITycrs 3apanbl [Be GecKOHEYHbIE AeCATUUHEIE APo6H (CUMTaeM, 9TO
OHM He MMeIOT Iepuox 9).

IIpn cpaBHerMu GeCKOHEYHBIX JECATUYHBIX APOGeil claegyeT pyKo-
BOACTBOBATBECHA CIEAYIOI[UMH NPABHJIAMH.

Mpasuno 1. JiBe GeckoOHeUHEIE JeCATAYHEIC apobu (T. e. meiicT-
BHTEJbHbIE YMCJIa) PABHBI MeXAy c000ii, €CiM OHM UMEIOT OJHHAKOBHIE
3HAKHM M HX aOCONIOTHBIE BEJWYUHBI HMEIOT OAMHAKOBLIE IeJble YACTH
U OJMHAKOBbIe IMU(PHI COOTBETCTBYIOIUX DPa3PSI0B.

B apyrux cnayduaax GeckoHeuYHBIE JeCATUUYHBIE APO6GU He CUUTAIOTCH
PaBHBIMH.

EfuHCTBEHHBIM MCKIIOYEHUEM U3 9TOTO NPaBUJIa ABJIAETCA aucio 0,
KOTOpOe He UBMEHAETCS, €CJIH NOCTABUTh IIepel] HUM 3HAK «—» HJIU «+»:

0 = 0,000... =-0,000... = +0,000... .

Mpasuno 2. OrpunarensHas OGeckoHeuHas AeCATHYHAS APOGH
meHbIe 0 1 MeHbINE JT1060# MOMOKUTENHHON OECKOHEYHOH AeCATUUHOM
Apobu. Yucao 0 MeHbIIe NI000M IOJOKUTENLHON IeCATHIHON APOGH.

NMpaeuno 3. Ecau nensle 9acTH ABYX IOJOMKHTEIbHBIX necsi-
THYHBIX Apobeil pasHeie, TO Ta Apobb GoJiblne, Y KOTOPOil 1ejasd 4acTh
Gosnbine. A eciu mesble YaCTH OJUHAKOBLIE, TO HAAO O6GDATHTHCA K Hau-
MEeHBIIEMY PaspAny, AJs KOToporo mudpsl AaHHBIX Apobeil pasIMYHEBL.
Ta u3 gpobeii Gonbiue, y kKoTopoil uudpa aToro paspana Gosbe.

U3 nByx oTpHmaTeNbHBIX AECATUYHBIX Apobeit Ta 6oJbIIe, Y KOTO-
poii abconmTEAA BeJMYNHA MeHbIIe.

Ecan neicreurensHble yncia (6ecKoHeYHbIE AECATUYHBIE ApodH) a
u b paBHEI, TO numyT: @ = b. Ecau »xe @ meuse b, To numyT: @ < b win
b > a. HakoHen, eciu a He paBHO b, To mumyT: a # b.
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IIpumep. CpaBHum ywuciaa -3,1 u —3,(1).

Tak kax |-3,1|=3,1=3,1000..., |-3,(1)|=3,(1) = 3,1111..., To
moxyau uucesa —3,1 u —3,(1) uMeroT OJMHAKOBEIE 1IeJIble YaCTH M OJHHAa-
KOBBbIe Iu(PEI EPBOro paspana, HO mudpa BTOPOro paspAfa MNepBOH
Apobu MeHBIIEe NU(PEI BTOPOTO paspaka BTOPOH Apobu, MO3TOMY MOAYJIb
nepBoit 1pobu MeHbIIe MOAyJasa BTopoii: 3,1 < 3,(1). Tak Kak atu gpobu
OTpHUAaTeJbHEIE, TO IO IIPABMJIY CPABHEHHA MOJIyYaeTcs, YTO

-8,1 > -8,(1).
[

119. B xakoM ciydae JBa AeHdCTBUTEJbHBIX YHcaa @ U b paBHH (a = b)?

120. B kaxkoM ciydae ABa HOEHCTBHUTEJBbHBIX 4YHCIa @ U b He paBHBEI
(a #b)?

121. ChopmynupyiiTe npaBuyia CpaBHEHUA [eHCTBUTEJBLHOTO YHCIA
C HyJEM.

. 122. Kak cpaBHUBAIOT:
a) IIOJIOXKUTENbHEIE NeHCTBUTENbHBIE UKCJIA;
0) orpHIaTeNbHBIE AEeHCTBUTEJNbHBIC YHUCIa?

123. Ilycrs |a| = |b|. B xakom cayuae a # b?

124. B xaxoM cayuae:

a) ectu a > b, To u |a| > |bl;

6) ecau a > b, 1o |a| < |b|?

125. Mosker i 9HUCIO OBITH:

a) Goubiie cBOe#l abCOJIIOTHON BEJIHUYHHEI;
6) paBHBEIM CBOEH abGCOJIOTHON BeJIHUYHHE;
B) MeHblIle CBOel abCOJIIOTHOM BEJIMYUHEI?
Ecam na, TO NpUBeAHUTE IIPUMEDHI.

'126. He BrImONHAA BCeX BBRIYMCIEHUI, 00BACHUTE, IOYEMY BEPHO Hepa-
BEHCTBO:

a) 0- (—5%] <3,4) - 5,1;
6) (-12,98) - 0 > 5,(8) - (~4,6);
B) 2,(5) - [-2 1—13J43,(4)- 5,(1);
r) (5,(6)-5,(6))-13>-6,7-8,9;
) (-3,(7)+ 3,(7)) - 8,98 < -8,1 - (—4%)
127. IlokakuTe CIpaBeqIMBOCTH JABOMHOIO HEPaBEHCTBA:

a) 0,75757 < 0,(75) < 0,75758;
6) 3,023023 < 3,(023) < 3,023024.
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CpaBuure yuciaa (128—129):

128. a) 2,42424242... u -2,42424242...; 6) 0 i —10,(4);
B) 5,4444444... u 5,5444444...; r) 0,1(1) u 0,(2);
1) 0,333333 u %; e) % u 0,(1);
%) —4,313131... u —4,31311311131...;  3) 0,27) 136'
129. a) 5 u 5,(1); 6) 0,(23) u 0,234;
B) 1,2456 u 1,24563: r) 1.2456 u 1,(3);
1) 0.545454 1 0,(54); e) 0.(4) u 0,(45).

130. PacnonokuTe yucja B NMOPAAKE BO3PACTAHUA:

a) —-0,142536; -2,(7); 0,125; 0,1(25); 6) 1,(5); 0,(12); —2,(778).
131. PacnoJsokuTre 4ucjia B MOPAAKE YOLIBAHUSA:

%; ~4,7(5); 0,1115; —4,7556; é; 0,124.

132. BepHO 1M IBOHHOE HEPABEHCTBO:
a) 106,727272 < 106,(72) < 106,727273;
6) -0,313132 < -0,(31) < -0,313131?

133. [lna yucexn 2,(1) m 2,111 yxkakure X0TsA 6bI OAHO TAKOE YUCJIO, KO-
TOpoe 6B110 651 GOMBIIIE OAHOTO U3 3TUX YHUCEJ U MEHBIIE JPYIroro.

134. Yucna a u b orpunarenvusle, u |a| < |b|. CpaBauTe yncaa:
a)au0; 6)-bu0; B)-bua; r)bu-a; a)-bu-a; e)aulbdl

3.4. OcHOBHbIE CBOMCTBO [EWCTBUTENbHBLIX YMcen g
! 5 T = s 3 PR R R =T |

IIpuaATO CUUTATE, YTO cyMMa (Pa3sHOCThL, IPOU3BEJeHHEe U YaCTHOR)
JeHCTBUTEJNLHBIX YHCEJ €CTh JAeHCTBUTEIbHOE YHCI0, ¥ IIPUTOM €UHCT-
BeHHOe (KpoMe caydas, KOrja B YACTHOM JAeHCTBUTEIBHEIX YHUCEJ JeJIH-
Tenb HYJAb — AEJATH HA HYJb Helb3dal).

JeicTBUTEeNBEHEIE YKCIa 00JIaNAI0T CAEAVIOIIAME CBOMCTBAMM:

1. Ina n00bIX ABYX AEMCTBHUTENBbHBLIX YHCe] a u b umeer
MECTO TOJBKO OJHO M3 COOTHOIIEHHM:

a=b,a<b,a>bhb.

2. Ilna mo6bIX AeHCTBUTENLHBIX YHCeNX @ U b, TakHx, 4TO
a < b, Hainérca Takoe AeHCTBUTEJLHOE UYHCIO €, 4YTO
Ha<cumc<b, tT.e.a<ec<b.

3. Ecima<bub<e, To a<c (cCBOMCTBO TPAHZUTUBHOCTH
HEepaBeHCTRB).

4. Ecima < b, Toa + ¢ < b + ¢ gna aoboro neiicTBUTEIbHO-
ro 4HcJa C.

5. Eciim a <b u ¢ — moJIoKUTeNBHOE YUCIO0, TO A + ¢ < b - .
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Is m00BIX HeCTBUTEIbHBIX YHCE]I 4, b U ¢ CIIpaBe[JINBhLI PABEHCTBA!
1) a + b=0>+ a (mepeMecTUTE/ILHLII 38K0H CJIOMXKEHUA);

2) (a+b)+c=a+ (b+ c) (coueTaTeNbHLIN 3aKOH CJIOMKEHHA);

3) a-b=0>-a (nepeMeCTUTENBHEII 3aKOH YMHOMXEHHNA);

4) (a-b)-c=a - (b-c) (coueraTeJbHBEIA 3aKOH YMHOKEHUA);

5) a-(b+c)=a-b+ a- c (pacupeneJuTeJIbHEIN 3aKO0H);

6) a+ 0=a;

7) a+ (—a)=0;

8) a-b=a+ (-b)

9) a-1=a;

10) a-0=0;

11) —a=(-1) - a;

12) a-%=1(ecnna¢0);
1_a

13) a-g— T (ecau b = 0).

PaBeHcTBO 1) mOKAa3kIBaeT, 4TO ABA JEHCTBUTEJBHBIX YHCJIA MOXKHO
CKJIaJbIBATH B JIOOOM IOpAIKeE.

PasencrBo 2) mokaswiBaer: uTobsl K cymme (a + b) npubasuth c,
MOXHO K a npubaButhk cymmy (b + ¢) — pesyasTaT TOT »Ke CaMBIH.
Ormerum, uTOo BeIpaxkeHuwe (a + b) + ¢ 3anmchIBAIOT U Tak: a+ b + ¢,
T. e. mamyT: (a+b)+c=a+ b + c.

ParencTBO 3) mOKa3bIBAeT, UTO ABA NEHCTBUTEIBHBIX YHCJIA MOYKHO
VMHOMATh B JIOOOM HMODAIKE.

PaBeHcTBO 4) nokaseiBaeT: 4TOOLI IIPOM3BEAEHHE 4 - b YMHOMXKHTH
Ha ¢, MOYKHO @ YMHOXHUTE Ha b - ¢. [ITumyT Takxke: (ab) ¢ = abe.

PaBencTBo 5) mokassIBaeT, YTO €CIU & YMHOMKHUTE HA cyMmy (b + ¢),
TO MOJYUYHUTCHA TaKoe XXe UHCJO0, KaK B clydae, ecJIH @& YMHOMHUTH Ha b,
3aTeM @ YMHOKHUTH Ha C U IOJYYEeHHbIEe IPOU3BEAECHUA CIOMKUTh,

PagpencTBo 6) nokaasiBaeT, uTo npubaBiieHne HYJISA K JOO0OMY YuCIy
He MeHfAeT IOCJIEeZHEro.

PapeHncTBo 7) yTBEp:KAaeT, YTO CyMMa IIPOTHBOIOJIOMKHBIX UYHCEN
€CTh YHMCJIO HYJIb.

PasnocTh a — b ecTh 4YuCI0, KOTOPOE HAAO HPpUOABUTE K b, 4TOOBI mO-
JIY9UTH a. PaBeHCTBO 8) rOBOPHUT O TOM, YTO 3TO YHMCJIO MOMKHO 3aIHCATh
B BHJe cyMMBI @ U (—b), rpe (—b) — 4mciO, IPOTHUBOIIOJIOMKHOE YUCIY b.

PaBenctso 9) yTBep:kaaer, 94To YMHOXMKEHHE JIIOOOr0 YuCIa HA efu-
HULYy He MeHSeT ero.

Pasencrteo 10) mokassiBaer, 4To YMHOMKeHUE JI000T0 YHUCIA HA HYJIb
OaéT HYJIb.

PaBencTBo 11) yTBepskgaeTr, 4TO YHMCJIO, HPOTHBOIIOJIOMHOE YHCIY
a, paBHO IIPOUW3BEAEHUIO g Ha uucygo (—1).

1
Eciau a # 0, To ; HAsBIBAIOT YMCJIOM, obpareeIM a. OueBUAHO, UTO

1
H a ecTh YMCJ0, 00paTHOE 5 moaToMy 00a aTH 4YKc/Ia Ha3HIBAIOT B3AHMHO
o0OpaTHBIMH.
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PasencTBo 12) yTBepikaaeT, 4TO HpoU3BefeHUE NBYX B3aUMHO 006-
PaTHBIX YHCeJ paBHO 1.

a
YacTHoe 3 (b # 0) ecTs unCIO, KOTOPOE HAAO YMHOMHUTHL Ha b, 4TO-

OBl IONYYHUTE @.
PagencrBo 13) mokassiBaer, 4TO 3TO YHUCJIO PABHO IIPOU3BEACHHUIO a
Ha —.
b
IToguepkHéM emé pas, YTO AEJAMTh HA HYJIb HEJIb3s, IIO3TOMY

a o
3anuch 0 feccMBICIeHHA AJA JH000r0 JefiCTBUTEIBLHOTO YHCIA &, B TOM

yucae u gias a = 0.

B 3aksouenue oTMeTHM, 4TO ZlaHHOE B II. 1.2 onpeaesieHHe CTeIeHH
YHCJIA OCTAETCS B CHJIE JJIA JIOOBIX AedcTBUTENbHBIX yucen. Chopmymnu-
POBaHHBIE TAM CBOMCTBA CTEIeHEH YNCeJ MOYXHO BHEIPDA3UTH CJHENYIONUM
obpasom. Ilycth @ u b — nwbble AelcTBUTENbHBIE YHUCHAA, & M U I —
IIPOM3BOJIbHBIE HATypaJibHbIE YUCJA, TOrJa CIIPDABEAJIHWBLI DABEHCTBA:

am - aﬂ — al’ﬂ. + .i'l’
(ab)? = a™ - b",
(am)n = qmn,

[ 3ameuanue. [leficTBuTenpHBIE Yucaa (T. €. OECKOHEYHBIE AECATHY-
Hble ApPOOM) CKJIAABIBAIOT, BBHIUMTAIOT, YMHOMKAKOT # NeJAT Npubau-
érHo. Jlanbme Gyger mMOKa3aHO, KaK 3TO [eJaeTcH.

135. ChopmynupyiiTe CBOMCTBO TPAH3UTHBHOCTH HEPaBEHCTB.

436. CoxpaHHUTCA JIU HEpaBeHCTBO, €CJIH:
a) K obeuM ero yacTam npubaBUThH AEHCTBUTEIHHOE YHCJO;
6) 0b6e ero yacTH YMHOKHUTH Ha IOJOKHTEJLHOE YHCJIO;
B) ofe ero 4yacTM yMHOJKUTH HA HYJIb WM OTPUIATEJLHOE YUCIO?
IIpuseauTe MpUMepHI,
'137. Cohopmynupyiire:
a) IepeMeCTHTE/JbHBIN 3aKOH CJOMKeHUHA;
6) mepeMeCTUTENBHBIN 3aKOH YMHOMEHU;
B) COYETATEJNbHBIN 3aKOH CJIOMKEHUH;
I') COYeTaTeJbHBLIH 3aKOH YMHOMKEHUS;
) paclpefeluTeIbHBLIA 3aKO0H.

138. a) Yro monyuurcs, ecau K uyucay npubasuts 07
6) Yemy paBHA CyMMa HOPOTHBOIOJIOMKHBEIX dHCEN?
B) MosxHO nu pasHOCTB @ — b 3anucaTh B BHJE CyMMBI?
r) Yro monyymMTCA, €CaM UHMCIO YMHOMKUThL Ha 1; —1; 0?
x) Kakoe uncsio HaswiBarwoT o6paTHBRIM K yucay a (a # 0)?
e) Kakue umcia Ha3BIBAIOT B3aMMHO OOPATHBEIMH?
) Yemy paBHO mpou3BeZileHME [ABYX B3aMMHO OOpDATHEIX Yucesa?
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139.

140.

141.

a) Yro HA3BIBAIOT N-i CTENEHBIO Yucjaa a?

6) Yro HA3LIBAIOT OCHOBAHMEM CTEIEHH; IOKas3aTeJeM CTeneHHu?
B) Yemy paBHO MpOM3BeJeHHE CTeIleHeHd ¢ OAMHAKOBBIMH IOKa3a-
TeasiMu?

r) Yemy paBHO IPOM3BEJEHHE CTEIEeHEH C OAWUHAKOBHBIMHM OCHOBAa-
HUAMA?

) Yemy paBeH IOKasaTeJh CTEN€eHH NPH BO3BEeJeHHUH CTeleHH
YuCcJIa B CTENEHb?

Vrkamure Kaxoe-JIN00 UHCI0, 3aKJIIOYEHHOE MEXAY JaHHBIMHU YHC-
JaMu a u b:

a) a=2,3; b=2,4; 6) a=3,2; b=3,02),;

B) a =-3,15; b =-3,14; r) a =-5,(3); b=-5,(21).

Yucao ¢ 6osasine a, HoO MeHbIne b. BepHo au, uro a < b?

Bepuo nmu HepaBeHcTBO (142—143):

142.

143.

144.

145.

a) 3,5+2,729<3,6 +2,729; 6) -3,21 + 0,(4) <-3 + 0,(4);

B) —5,6 + 3,2 <-5,1 + 3,(2); r) 56+0,1<5,1+0,10110111...7
a) 3,7-0,8<3,8-0,8; 6) -5,1-0,(3) <-5-0,(3);

B) —4,7(1) - 0,5 <—-4,7 - 0,5; r) -3,(8) - 0,56 <-3,8 - 0,(5)?
BepHO JI1 paBeHCTBO:

2) 32 +0,(2) = 0,(2) + 3;

6) (-5,1+3,3)+ 7=-5,1+(3,(8) + 7);

B) (-5,4-(-7)-2=-5,4-((-7)-2)?

Kakumu cBoiicTBaME apuMeTHYECKHX NeHCTBHH BOCIOJIb30Ba-
JIACH TIDA BBIYMCJIEHUAX!:

a) 256-7-3-4=25-4.7.3=100-21 = 2100;

6) 1,6-7=(1+0,5)-7=1-7+0,5-7=7+3,5=10,5;

2oo% g2 2 = 2,2_g4
B) 63+23—6+5+2+5—6+2+5+5_85?
Brruncaure (146—147):
146. a) 3,(27) - 5 - 3,(27) - 4; 6) 5,(21) - 7+ 5,(21) - 3;
B) 3,(8)-7,3-17,3-3,(5); r) 2,(7)- 5,41 - 5,41 - 2,(7);
n) 13,(13) — 13,(13); e) -1 - 3,(51);
x) 0-5,1234567...; 3) 1-(-5,1234567...);
17, " 3
u) 1-§, 1 K) 3 3,1
JI) —3,4‘:'3—,4; M) -5 E;
H) 11,101101110... +(-11,101101110...).
147. a) (3,2 + (-1,7) + 1,7; 6) (5,9 + (=0,(7))) + 0,(7);
T . x . 1
B) (5:4-1,7) 10 1) (-2,(95) - 5,28) - 2.
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e

3.5, Mipunuwenus uncen

P

Ecnu umeno a; Mamo oTauYaeTcs OT YMCIa @, TO MUIIYT:
a=a,,

U POBOPAT, YTO YHCJIO @ NPUOIHKEHHO PABHO YHCJIY @y WJIH 4YTO @, €CTh
npubianiKeHHe YHCIa a.

3HaK =~ ecTh 3HAK NPUOIMKEHHOTO PaBEHCTBA.

Ecnu npu aTOM @, < @, TO @, Ha3bIBAIOT NPUGIHIKEHHEM @ C HEXOC-
TATKOM HJIX NpulOIMKeHueM a cEu3y. Ecuu ke a, > a, TO a, Ha3bIBaIOT
NpHOJIHIKEHHEeM @ ¢ M30BITKOM WM NPUOIMIKEHHeM @ CBepXxy.

Ecau cayuurcs, 410 a; = @, TO @, MOKHO Ha3BaTh NPUOIHUIKEHUEM a
KaK CHUBY, TAK U CBEPXY.

HeiicTBUTeIbHBIE YMCIa, 3aaBaeMble OECKOHEYHBIMH HECATUYHBI-
MU ApOOAMU, NPUOGIMKAIOT KOHEYHLIMU AECATHYHLIMHA ApobGamu. Cama
3anuCh GECKOHEYHOH MeCATHYHOM APOGH NMOACKA3hIBAET, KAK BTH IIPHU-
Onuaxenus noabupars. PaccMoTpuM mpumep.

IIycrs a = 2,3(28).

O6Gopsém aTy apober BHa nudpe BTOporo paspsza. Iloaydmm Umcio
2,32, KoTopoe MeHbIIE, YeM a.

Ecnu y uncna 2,32 ysenuuuts nudpy BTOporo paspazna Ha 1, To mo-
ay4auM uyuciao 2,33, Gosbllee, 4yeM a.

Taxum obGpasom,

2,32 <a<2,33.

9dro o3HauaeT, uTo 2,32 ecTh NpUOAMIKEHUe UUCTIA a CHHU3Y, a 2,33
eCTh ero NpubIu)KeHUue CBepXy.

[TumryT npu stom: a = 2,32, a ~ 2,33 — u roBopar:

2,32 ecTr MpUOAMIKEHNE YUCJIA @ ¢ TOYHOCTHIO A0 OXHOM COTOM C He-
JOCTATKOM (CHU3Y);

2,33 ecTs NPUGANIKEHHE YHCTA @ ¢ TOYHOCTHIO 10 OXHOM COTOM ¢ M3-
ObITKOM (CBEpPXY).

BMmecTo €JI0OB «C TOYHOCTBIO 10 OJHOH COTOH» IOBOPAT eII[é «C TOYHO-
CTBIO [0 €JUHHUIIEI BTOPOTO Paspsga».

Tax xak TpeTbs mudpa mocie samAToW y umcaa a Goablre 5, TO
MOXKHO eII€ CKas3aTh, 94TO 2,33 ecTh NpUOIMIKEHHEe YHCIA d C TOUHOCTLIO
[0 OAHOM COTOH € OKPYIJIeHHEeM.

Paccyxpaa aHATOrHYHO, MOJYUYUM, YTO

2,328 < a < 2,329,
a~= 2,328, a =~ 2,329,
rae 2,328 ects npubauikerue a ¢ rounoctsio 10 0,001 cHuU3Y U B TO Ke
BpeMdA npubivaxeHue a ¢ TounocTsio A0 0,001 ¢ oxkpyrieHueM;

2,329 ecrs npubamixenue a ¢ Toynoctsio 1o 0,001 ceepxy.
ITopo6HBIM O6paszom ans uucaa b = —2,3(28) umeem

-2,33 < b < -2,32.
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Otkyaa
~ -2,33, b = -2,32,

U IIPH 3TOM

—-2,33 ects npubamxenue b ¢ Tournoctsio 1o 0,01 cEn3y u B TO XKe
BpeMs € OKPYIJIEHHEM;

-2,32 ects npubnuskenue b ¢ rounoctsio fo 0,01 ceepxy.

OTmeTHM, 4TO, 4eM ¢ GOJLIIMM YMCJIOM pPas3pAfoB MbI 6ymem 6paThb
npubIuKeHre JaHHOTO AeHCTBUTEIHLHOIO YHciaa, TeM Oaumxe Gyzer aTo
npubJIMKeHNe K CaMOMY YHCIY.

BBenémM moHATHE 3HAYaled mu@dpPHL HecATHYHOHN Apobdu.

3mpavamei nudpoi gecaTuyHON APOOH HA3BIBAIOT €€ mepBylo (cie-
BAa HANpPaBO) OTJMYHYIO OT Hyas nudpy, a Takmxke Bce cleaylomue 3a
Hel udpel.

Hanpuwmep, B yuciae 235 000 sce nudps! 3Havamue; B yncae 0,302
nudpel, CTOANIMAE TOCae 3anaToi, sanavamiue; B yuciae 0,003004 nudps
HaumHaA ¢ nu@pE 3 3Havalue,

OKpyIrJIuTh YUCIO C TOYHOCTHIO, HAIPUMEpP, A0 TpeTheidl 3HaYa-
me# mudpsl — BTO 3HAYUT OKPYIVIUTH €ro JO TOro paspsjia, Iie HaXo-
JUTCA TPeThsA 3HaYallasa nudpa, 3aMeHUB cleAyioliue MUPPLl HYJIAMH.
Hanpumep, mpuBeiéHHEbIEe HUKEe OKPYTJIEHHA IPOU3BeNeHbl C TOYHOCTHIO
[0 TpeThel 3HadaIreil nudpk:

3,7523 =~ 38,7500 = 3,75; 1,(78) = 1,7373... ~ 1,74;
0,010278 ~ 0,010300 = 0,0103; 0,012345... =~ 0,0123;
0,035021 ~ 0,035000 = 0,0350; 236 678 ~ 237 000 = 2,37 - 105;
~0,02339 =~ —0,0234; 235 000 = 235 000 = 2,35 - 105,

Temneps NOKaXKeM, KaK Ha0 NPUOIMIKEHHO CKIAALIBATEL, BBIYUTATH,
YMHOXATh ¥ AEJUTH JeHCTBUTEJbHBIE YUCJA.

Cymma (pasHOCTH, IPpOM3BeJeHHe, YaCTHOE) ABYX YHCeJ CUMTaeTcCsH
npubIMKEHHO PABHOM cymMe (Pa3HOCTH, MPOU3BEIeHUI0, YACTHOMY) HX
NpuOIHKEHHBIX 3HAYCHHH.

Yrobpl NPpaBHILHO NPUOIMIKEHHO CKJIAAbIBATH, BBEIUUTATH, YMHO-
JKaTh ¥ JeJHUTh YHACJIA, HaJO0 OPAaBHJIBHO X OKPYriaTh. Kak aTo nenats,
MBI DOSICHMM Ha IpHMepax.

Y1066l BHIYHCIKTH NPHOIUKEHHO cyMMY (Pa3HOCTB) ABYX YHCeJ,
HaNo0 OKPYIJVIMTHh 3TH YHCJIA C o,uunaxoaoﬁ TOYHOCTBIO, HAIIpDHMED OO0 OL-
HO# COTOH, 3aTeM CJOKHTH (BbBIYECTh) NOJYYEeHHBbIe NMPHOIHKEHUA,

IIpumep 1. Haiiném npuOamx€HHO CYMMYy H Pas3HOCTh 4YHCeEI
a=23,1834567 u b =-4,2375, OKpPyIJINB HX C TOYHOCTHIO IO ONHOM
COTOH.

Pemenne. OKpyriisas 9TU 4@CjIa C TOYHOCTBIO JO OXHOM COTOH,
HaxozuMm, uTo a =~ 23,18, b ~ —4,24. OTKyza ¥ mojgydaeM OTBeT:

a+b=18,94; a — b= 27,42,
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OrmeTuM, YTO AHAJOIMYHO BBIMIOJHAIOT CIOKEHUE W BEIYUTAHUE
YHCeJI, OKPYIJIEHHBIX C TOYHOCTHIO /IO OAHOM NeCATON, KO OLHOM THICHY-
HOM, 70 JEeCATKA, N0 THICAYU U T. A.

ChopmynupyemMm npaBuio nNpuUGIMIMKEHHOTO YMHOMKEHUA U AeJeHUA
YHCeJI, OKPYIJIEHHEIX C TOYHOCTBIO JO TPeThel 3Hauamel nudpsl (aHaIO-
TUYHO BBINOJIHAIOT NPUOIUKEHHOE YMHOMKEHNE U JeJIeHUE YHUCeN, OKPYT-
JIEHHBIX C TOYHOCTBIO ZI0 [I€PBOM, BTODOI, YeTBEPTOM M T. A. 3HAUAaIIeH
nu@pEr).

YT06BI BBIYMCIMTH NPHOIHKEHHO NPOHM3BENeHHE (YACTHOE) ABYX
quceJ, HAX0 OKPYIJIMTE 3TH YHCJIA ¢ TOYHOCTHIO X0 ONHOM W TOMH sKe 3HA-
Jamen uugpsl, HanpuMep L0 TpPeThel 3HaYaie#d nudpkl, IePeMHOKHTE
(pa3pennTs) NONyYeHHBIe NPUOIMIKEHAS U Pe3yIbTAT OKPYTJINTh X0 TOM
#e (TpeTneil) 3Havamen uu@pLI.

Hpumep 2. Ilycts a = 135,78665, b = 0,0068751.
Brruucaum a - b, %, ag npubIMIKEHHO, OKPYIJISAA Yyucaa a u b ¢ Tou-

HOCTBIO /IO TpeTheH 3Hauameid mudpsl.
Pemenue. OKPYriMB ¢ TOYHOCTBIO A0 TpeThell 3HAUAIMIEH MUDPHI,

uMeeM:
a = 136, b = 0,00688,
TOorZAa
a-b=136 - 0,00688 = 0,93568 =~ 0,936;

a_ 136 _ 13600000 A .
T GOOEER . 088, O nOlyk 10800,
b~ 900688 _  60005058... ~ 0,0000506.

a 136

BN 3ameuanme. ToUYHOCTH BBIYMCJIEHHH HAXOZUTCA B IPOTHBOPEYHH
C IPOCTOTOM BBIYMC/IeHHUN. BOsbIIas TOYHOCTH CBA3aHA € YIOTpebIeHH-
eM Oosiblrero KoJgudecTBa uudp, MeHbIIad TpedyeT MeHBIIEro KOJIMYe-
cTBa mudp.

YeM ¢ 6ONBITMM KOJMYECTBOM LIupD OpaTh NpubIMKeHud ABYX YH-
cex, Tem Giauke Gyzer cymma (pasHOCTH, IPOU3BEAEHUE, YACTHOE) DTHUX
npubnmxesuid K cymme (pasHOCTH, NPOM3BEACHHIO, YACTHOMY) BTHX
qHCceJI.

Hanpumep, nycres mano yucio a = 1,445 u rpebyeTcsa BBIYHCIUTH
ero KBajpar.

Ecny OKpyriuM 49ucjio M pes3ysibTaT A0 NepBOM 3Hauameit nudpsl,
To moayuyuM a2~ 1-.1=1, 94To OTIUUAETCS OT TOYHOTO pes3yJiasTaTra
(2,088025) npumepro Ha 52%.

Ecnm OKpyriMM 9YHCJIO M pe3yJIbTaT A0 BTOPOHA 3Hauameid mudpsl,
TO mosyuum a® =~ 1,4 - 1,4 = 1,96 = 2,0, 4T0 OTAUYAETCH OT TOYHOTO pe-
3yapTaTra npuMepHo Ha 4,2%.

Eciu jxe OKPYrJuM 4YUCJIO U Pe3yJbTaT 40 TPeThell 3Havamei mud-
pel, TO moay4dum a’= 1,45 1,45 = 2,1025 = 2,10, 4TO OTIMYAETCH OT
TOYHOTrO peadyJbTaTa MeHbiue yem Ha 0,6%.
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- 148.
149.

151.

152.

153.

156.

157.

158.

Kak uuraercs sanucek a = a,?

a) Kakumu umciaamMu npubIMaKaloT AedcTBUTEIbHBIE yucaa?

6) Kak monyuuTs Gosiee TOuHbIE NPUOIMKEHUA AeHACTBUTEIHLHOTO
yucaa?

B) Kakwme mudpsl Ha3pIBAIOT 3HAYAIIMMHM B 3alACH YHCJAa B BHJE
JecaTUYHOM npobu?

r) YTo 3HAYMT OKPYIJIMTH UMCJIO JO BTOPOM 3Hadamieidr nudpsi?

Haiiagure npubinikeHne 4UCJIa @ ¢ HEJJOCTATKOM!:
a) a = 0,(2) c Tounoctsio g0 0,001;
6) a=1,234567891011... ¢ Tounocrso g0 0,01;
B) a = 12,0(1) ¢ Tounocrsio mo 0,1.

Haiigure npubinskeHue ¢ u30LITKOM YHCJA Q!

a) a =-0,(3) ¢c TOYHOCTHIO 0 €JUHHIILI TPEThEro paspsaga Iociae
3amATOM;

6) a=-1,2777... c TOYHOCTHIO A0 €JUHMIILI BTOPOI'0 paspsja Io-
cJie 3aIsATOM;

B) a =-12,0(01) ¢ TouHOCTHIO 4O €AUHMILI IIEPBOr0 Pa3psAna mo-
ciie 3aUATOM.

Haitgure npubamxerue ¢ TouHoctso Ko 0,01 umcia:
a) 127,(023); 6) 0,1(27); B) -1,34(8); r) —0,56789101112....

Vrkaxure sHauamue u@phl dyucia:
a) 3,52; 6) 0,352; B) 0,03520; r) 7,405;
n) 4,203; e) 0,005; x) 0,420; 3) 7,0003;

u) 10,0050; k) 6,700; a) 0,00067; M) 0,0100.

Oxpyraute umncao 1039,9301 xo ceapMoii; IIecToi; mATOH; Uer-
BEpPTOU; TpeThell 3Hauameil nudpkl.

BreruucauTe OpubIHKEHHO CYMMY, OKDPYIJVIMB AaHHBIE YHUCJIA C TOY-
HocThiO mo 0,1:

a) 3,288 + 0,123; 6) —-1,236 + 2,555;

B) 0,100100010... + 0,238; r) 2,7(3) + 3,(42).

Brruucaure NpHUOIHUIKEHHO pPAa3HOCTh, OKPYIJIMB JaHHEIE YHCIA
¢ TouHocThio Ao 0,01:

a) 1,4545 - 1,238; 6) 2,1641 — 3,1145; B) 7-0,(3);

l") 15(45) - 1s2; ﬂ) 2’1264 - 3&(1); e) 5$(7) - 2:(5)'
BeinmosHurte 3aganus 155—156, okpyriuB JaHHBIE B HUX 4YHCIA
¢ Tounocteio go 0,001.

BriuncauTe npubInKEéHHO IPOU3BeAeHNe, OKPYTJINB NaHHbIe YHC-
JIa ¢ TOYHOCTHIO O BTOPOI 3Hadamleil nudpsl:

a) 2,35 - 3,251; 6) —4,3205 - 2,503; B) 3 - 2,(1);

r) 0,56 - 0,(3); m) 0,(1) - 0,(2); e) 12,(45)-10,(1).
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159. Boruuciure npubiavKEHHO 4aCTHOE, OKPYIVIMB AAHHBIEC YHC/IA C TOY-
HOCTBIO 0 BTOPOIi 3Havamieil mudpsi:
a) 3,57 :0,259; 6) -3,28 : 40,12;
B) 12: 0,(1); r) 0,(2): 2;
o) 4,(2) : 1,(3); e) 45,6(12):10,(2).

160. Brinoanure saganus 158—159, okpyriuB AaHHbIE B HUX YHCIA
A0 TpeThell 3HavaIei uudpHI.

161. [launr uucna a = 5,(1) u b = 2,128456... . Cymma a + b sakrioue-
Ha MEXAY OeJbIMH YucaaMu 5+ 2=Tu 6+ 3 =9:

T<a+b<?9.

3nech unciaa 5 ¥ 2 — NPUGINIKEHUS YKUCes] @ U b ¢ TOYHOCTHIO o
1 cuuay, a uncna 6 u 3 — npubIMIKeHUA YMCeT @ U b ¢ TOYHOCTHIO
Zo 1 ceepxy.

Ilonyunre Gostee TOUHBIE rPAHMIBI AJIA CYMMEL @ + b, HaWga npu-
6uKeHHa @ U b ¢ TOYHOCTHIO JO:

a) 0,1; 6) 0,01; =) 0,001.

162. [[nusa oxpyxxHoctu C BhIYMCIserca mo dopmyne C = 2nR, rae
R — paguyc oxpy»XHOCTH, T — HPPAlMOHATBHOE UMCJIO, PABHOE
3,1415926... . Onpeznenure rparuns: aas C npu 3aJaHHOM Pagny-
ce 4,15 M ¢ TOYHOCTBIO O:

a) 0,1; ©) 0,01; =) 0,001.

=% Douwn erpeinn |

PaccMOTpPUM HECKONBKO IPUMEpPOB M3MepeHHus AJIMHEI OTPe3Ka. 3a
eANHUYHBIA OTPE30K (eAUHHNY AJUHBI) BosbMéM 1 am (puc. 1). OGparu-
Teé BHHMaHHe: pUCYHKH 1—5 naner B macmrabe 1 : 2.

1am

[ ] X ; —

B Puc. 1
‘Ipumep 1. Orpesox AB, n300pa'KEHHBIA HA DUCYHKe 2, HMeeT

anmuny 2 am. To ecte Ha orTpeske AB ykmagsiBaeTcs TOYHO 2 aM. Ilu-
myTt: AB =2 am.

AB=21m

A T
B Puc. 2

IIpamep 2. Ha pucyuke 3 B orpeake AB yKIagbIBaeTcs 2 AM C He-
KOTOPBIM OCTATKOM, MeHbLIMM 1 M. B aToM ciyuae rosopsar, 4yTo mIm-
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Ha AB npubamKEéHHO paBHa 2 AM C TOYHOCTBIO A0 1 AM C HEJOCTATKOM
u numyt: AB = 2 nm.
AB=2nmm

i Puc. 3

Tpumep 3. Ha pucysxke 4 B orpeske AB ykinageiBaerca 2 AM
C 0CTATKOM, B KOTOPOM Cojep kuTcs To4Ho 1 cm. B aTom caydae numryT:
AB = 2,1 oM.

# Puc. 4

Ilpumep 4. Ha pucynke 5 B orpeske AB ykiaapiBaercid 2 AM
C OCTATKOM, B KOTODPOM COJAEP’KHUTCA 1 CM M OCTATOK, MeHbmui 1 cM.
B arom caydae AauHA oTpedka AB npubiamxéHHO paBHA 2,1 AM ¢ TOYHO-
creio go 0,1 am ¢ HemocraTrkom: AB = 2,1 nm.

AB=2,1am

® Puc. 5

Ilpumep 5. Eciu B mpumepe 4 BO BTOPOM OCTATKe yKJIaJblBAeTCH
TouHO 4 MM, To AB = 2,14 nm.

IIpumep 6. Ecnu B mpumepe 4 BO BTOPOM OCTaTKe YKJIAJbIBAeTCH
4 MM C OCTATKOM, MEHBIIUM 1 MM, TO IOBOPAT, YTO AnuHA AB npubiu-
sxégHo pasBHa 2,14 am c¢ TouHocteio go 0,01 ;M ¢ HexocTaTKOM:
AB = 2,14 nm.

Tak ke xKak B npumepax 1—6, MOXHO H3MepPATh JJIHUHBI OTPE3KOB
ai000# apyro# eguHuneid aauHBE: 1 cMm, 1 M, 1 KM, ....

Ilpumep 7. Eciu AB = 0,2305, To 3TO 3HAYUT, YTO AJIHUHA OTpeE3-
Ka AB MeHble IJIWHB €IMHUYHOTO OTpe3Ka (eJUHUNBI AJUHEI); B AB
yriaaneisaercsa 0,2 3Toi €eQWHUIBI C OCTATKOM, B KOTOPOM COJAEPXHTCH
0,08 equHUIBI C OCTATKOM, B KOTOPOM, B CBOIO O4YepeAb, YKJIAJAbIBaeTCH
Tourno 00,0005 egmHMIIEI.

Ecau npu m3MepeHUy JaHHOTO OTpe3Ka AB npu NOMOIIM 3aNaHHON
eMHHUIBI AJIUHBI, €6 JeCATHIX, COTHIX, THICAYHBIX U T. A. JOJe# Ha JIo-
foM aTame M3MepeHUA BO3HHMKAeT OCTATOK, TO AAuHA AB mpu moMolnu
KOHEYHOM Apo6u MokeT ObITH BhIpa’keHa TOJBKO mpubiamxénHo. Touno
e AnuHA oTpe3ka AB BeIpaskaerTcA 6ECKOHEYHOM NEeCATHUYHON ApOOBIO:

AB = O, 0Ly OlpOlgllyese « (1)
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I'oBopAT, 4TO OTPE30K AB HMeeT AJIUHY
a= (10,()‘.1(12(130:4...;

3[eck a — 4YHCJO, BhIpaskeHHOe Apobsio (1), rae

0y — npubnmxérHas nuuHa oTpeaka AB c TouHoCTHIO A0 1 ¢ Hexoc-
TaTKOM;

0,0 — mpubnuKénHas AauHA OTpedka AB ¢ TounHOCTBIO g0 0,1
C HeJJOCTaATKOM;

0o, 0Ly 0y — MpUOIMIKEHHASA JIMHA oTpedka AB ¢ TourocTsio 1o 0,01
C HeJOCTATKOM H T. .

Ipumep 8. Ecau AB = 3,(07) = 3,070707..., To

3 — npubnu:kéHHas AnuHa orpeska AB ¢ TOYHOCTHIO 710 1 ¢ Hexoc-
TaATKOM;

3,0 — npubamxénnas anuHa orpeska AB ¢ TounocTsI0 10 0,1 ¢ He-
JAOCTATKOM;

3,07 — npubamikéHHas nIUHA orpe3ka AB c Tounocteio o 0,01
C HeZOCTATKOM;

3,070 — mpubnmxénnas gauHa orpeska AB ¢ TounocTsio 10 0,001
C HEeJJOCTATKOM H T. II.

Ormerum, uto 3,(07) = 3;—9. IToaTomMy maHHOE YHCJIO MOXKHO pac-

CMATPHBATE KaK JAJUHY OTPE3Ka, B KOTOPOM YKJAALIBAECTCHA 3 eIWHHUILLI
(TPM eIMHUYHBIX OTPE3Ka) M emné 29 eqUHUIEI.

Hrak, nycTs 3ajgaH eJWHUYHBIA OTPE3OK, TOrAa IIPOM3BOJILHBIN
OTpe3oK AB mMeeT AJUHY, PABHYIO HEKOTOPOMY IOJOMKHUTEIHLHOMY YHC-
1y a. BepHo u obpaTHOe yTBep:KJeHHe: eCIM 3aJaHO JI060e IOJIOMKH-
TEeJIbHOEe YHUCIO @, TO MOXKHO YKas3aTb 0Tpe3oK AB, IJInHA KOTOPOIo paB-
Ha 9TOMY YHCJIY.

Ha npaxTuke, 4T0oGhl HAYEPTUTH C IOMOIIBIO JUHEHKH 9TOT OTpE-
30Kk AB, BOCHONB30BaNMCh ObI €ro NPHUOIMIMKEHHON IJIHMHON, 3agaHHOMN
AeCATHYHON APOOBIO, HampuMmep, NPUHAIUA Obl, uTo AB =~ 3,07. Beas
OOBIYHBEIE U3MEPUTEIbHEIE IPUOODPHI IIPHCIIOCOGIEHB! K AeCATUYHON CHC-
TeMe CYHCJIeHUA — eJUHMIA IIUHBI feaurcsa Ha 10, 100, 1000, ... pas-
HBIX HYacTeM.

- 163. [[nuHa OTpe3Ka DaBHA @ = O,0;0ly03.... UTO 06O3HAYAIOT Uepes:
a) 04 6) 0,043 B) 0,002

164. [lan xBazgpar co cTopoHoii 1 cm. Bepro ou, uTo cymecTByer geii-
CTBH;eJIBHOE YHMCJIO, BhIpaKaolee AJUHY AUATOHANH 3TOTO KBaj-
para

165. Onpegenute Ha rias AJIUHY A MIMPUHY CTPAHMUIIEI TEeTPanH (B caH-
TuMerpax). Haiigure npu noMomu nuHeiiky NpubIMIKeHUe IIUHEEBI
M IIUPHUHBI CTPAHHUIBI TETPaAH (C HELOCTATKOM) C TOYHOCTLIO H0 1;
¢ Tou”ocThIO 0 0,1, npuEMMan 3a eAUHHULY U3MepeHusa 1 cM.
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166. OmnpezenuTe HA IJa3 pasMepbl KPBIIIKK NapTHl (CTOJA) B CAHTH-
merpax. IIpoBepbTe CBOM IiiasomMep, ONpeAeJHB IIPU MOMOINK JIH-
Heliky npubauskeHue (C HEZOCTATKOM) JJIMHBI ¥ IIMPUAHBI KPBIII-
KM mapThl (CTOJa) ¢ TOYHOCTHIO 0 1 cM.

1467. C xaxoit Tounoctsio (0,001; 0,01; 0,1; 1; 1000) BE! B3AAHCH GBI
M3MEepUTH AJIUHY VMBI, ecid efAHUIa u3MepeHnAs 1 m?

168. Ha pucynke 6 usobpaskeHEBI OTpe3-

K AB u CD. Ilpuaumas 3a eJUHU- A B

ny usmepeHus orpe3ok CD, usmeps-

Te Ha IJias oTpe3oK AB ¢ TOYHOCTBIO C’—B
no 1 ¢ segocrarkom. IIpoBepbTe CBOM

rJIa3oMep C IOMOIIBIO0 JIMHEHKH. ® Puc. 6

3.7. KoopaunarHas ocb

e §PT

3aganuM NpAMYIO, Ha KOTOpPO# BEIOpaHO HampaBjeHHe, Ha3biBaeMoe
NOJOKUTENBHBIM, U BeIGpaHa Touka O, HazbiBaeMasa HadaJdbHOM TOYKOM.
BagaauM einé oTpesoK, AJUHY KOTOPOTOo IPHMeM 34 eIUHULY — eIHHHY-
HBIH OTPe30K.

IIpamyio, Ha KOTOPO# BeIGpaHbI HaYaJIbHAA TOYKA, ITOJOXKUTEIbHOE
HanpaBJleHHe W eIUHUYHBLIA OTPe3OK, HAs3hbIBAIOT KOOPAHHATHOH OCHIO.

Ha pucyHke 7 KOOpAMHATHAS OCh HAPUCOBaHA M'OPH30HTAJIBHO, C II0-
JI0KUTEbHEIM HaIpaBleHHeM, uaymuM Bupaso oT Trouku O. Ho, B0o6-
e TOBOPS, KOOPAMHATHASA OCh MOJKeT OBITh PACIOJIOXKEHa BEPTHKAIBHO
HIM elé KaK-HUOYJb, U IOJIOXKUTeJIbHOE HANpPABJIEHWE HA HEH MOXKEeT
6BITH BBRIODAHO TaK, KAK 9TO yAOOHO B KaXKAOM cJydae.

I
W~

I

(=
o
[

[ o~]
2 Y

B Puc.7

Hauansuaa Touka O ZeIUT KOOPAMHATHYIO OCh Ha JABa jayda. OpuH
U3 HUAX, UAYIOUA oT Touku O B IOJIOMKUTEIbHOM HAalpaBJIEHUH, HA3bIBA-
eTCA MOJOMKHUTEIBHBIM, IPYTOH — OTPHIATEJbHBIM.

Kax ot TOuKe KOOPDAWHATHOMH OCH MOCTABAM B COOTBETCTBHE JeHcCT-
BHUTEJbHOE YHUCJI0 X II0 CIEAYIOmEeMY HpPaBHIy.

HauanbpHO# Touke O MOCTABUM B COOTBETCTBME UMCJO HYJB (x = 0);
TOUKe A, ecIH OHA HAXOAUTCSH HA IIOJOKUTEJILHOM Jy4e, IIOCTaBUM B CO-
OTBETCTBHE YHCJIO X, paBHoe jgiauHe orpeska OA (x = OA); Touke B,
ecIM OHA HAXOAUTCHA HA OTPUIATEIHHOM JydYe, IOCTABHM B COOTBETCT-
BH€ OTpPHUIaTeIbHOe YHCIO X, paBHOE AJuHe oTpedka OB, B3ATOH co 3HA-
KoM «—» (x =-—0B).

OmnpeznesnéHHyl0 TakuM o06GpasoM KOODAMHATHYIO OCh HAa3BIBAIOT
KOODPAMHATHOM ochbi0 Ox MiIM KOPOTKO ockio Ox.
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Hucno x, COrIaCHO yKasaHHOMY IIPABHUILY COOTBETCTBYIOIIEee IIPOU3-
BOJIbHOHM TOuKe ocu Ox, HA3BIBAIOT KOOPAHHATOM 3TOI TOYKM.

Bopouewm, B aTix HasBaHMAX OYKBA X MOKET GHITH 3aMeHeHa 0G0
Apyroii 6ykBoii, Hanpumep y, 2, t, ..., ¥ TOraa rosopaT 06 ocu Oy, ocu
Oz, ocu Ot uu 1. 1.

CornacHo ykasanHOMYy IIpaBHIY:

1. Kaxnoi Touxe ocu Ox COOTBETCTBYET NeHCTBHUTEIbHOe
YHCJIO — KOOPAMHATA 3TOM TOYKH.

2. ise paannunsie Toukn A u B ocu Ox HMeEOT pasHbIe
KOOPAMHATEI X, H X,.

3. Kampnoe meiicTBHTeNbHOE YHCIIO €CTh KOOPANHATA HEKO-
TOpPOi ToukHM ocu Ox.

Wnadve roBops, yCTAHOBIEHO B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MeXAY TOYKaMu ocu Ox M AeHCTBUTEIbHBIMH UMCIAMH.

Touxky O Ha3eIBAIOT elé HAYAJIOM KOOPAMHATHOH ocu Ox.

ITo10KMTEeNbHBIA JIyd HA3BIBAIOT MOJOMKHTEILHOM KOOPAHHATHOM
IIOJyOCBIO0, & OTPULATENBHEIN JIyY Ha3hIBAIOT OTPHUATENLHOH KOODIM-
HATHOH IOJIYOCBIO,

s KpaTKOCTH TOYKY, MMENIYI0 KOODAMHATY X, HASHLIBAIOT TOY-
KOH Xx.

Hanpumep, Ha pucyHKe 7 TOYKY A HA3BIBAIOT TOYKOM 2, a TOYKy
B — rouxoii (-2),

|x| — aT0 paccrosirue or Toukn x K0 Hawana Koopammar. Ha pHCYH-
ke T 0A =|2|=2, OB = |-2|= 2.
W% 3ameuanve. B Mmiajmux Kiaccax BBOAMIIOCH IMOHATHE Koopau-
HaTHOM ocu. Ho Tam paccmarpuBanuch TONBKO pamHOHAIBHBIE TOUKH
KOODAMHATHOW OCH, T. €. TOYKHM, HMeIOIUe DalUOHATbHBIE KOODU-
HaTel X, ¥ NpsAMasa Oblia «AbIpABafg» — 6e3 UPPAIMOHAIBHBEIX TOYEK.
OpHako KoOpAMHATA X IPOM3BOJBHON TOYKYM KOODAMHATHOH OCH ecTb,
BOOO1Ile rOBOPSA, HeHCTBUTELHOE YMUCJIO, T. €. OHO MOMKET OBITh KAk pa-
IINOHANBHEIM, TAK M UPPANMOHAJIBHBIM YHCJIOM. ITOT BOIPOC M OBLI
BBIFICHEH BBILIE HA OCHOBAHWMU OOMIEr0 NMOHATHS IJMHBI OTPe3Ka, BBe-
AEHHOTO B mpejbiAyIiieM nyukTe. Teneps KoOpAMHATHAS OCh nepecraJja
OBITH «IBIPDSABOM» — KaMKIOH eé TOuKe COOTBETCTBYET NeHCTBUTEIbHOE
YUCJIIO.

169. HauepTure B TeTpazy KOOPAMHATHYIO OCh C €AHHAUHBIM OTPEe3KOM
B 2 KJIeTKH. YKaKUTe Ha 3TOH OCH umcja:

a) 2; 3; 4; 5; 6) -1; -2; -3; —4;
sy ;2,8 4567 ., 1 2 3 4 5 6 7
2% o) 2> gF 97 uY a2 2’ 2' 2 |28 2 9 9
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~ 170. HauepruTe B TeTPaju KOOPAMHATHYIO OCh C €AUHNIHBEIM OTPE3KOM
B 10 KjneTok. YKaXHTe Ha 9TOH OCH 4YMCJIA:

a) 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9;

6) -0,1; -0,2; -0,3; -0,4; —0,5; -0,6; -0,7; —0,8; -0,9.

171. HauepTuTe KOOPDAHMHATHYIO OCh M YKaXKHUTe HaA He# JaHHBbIEe YHCJIA,
BHIOpAB YIOOHBIN eAWHUYHBLIH OTPE30K M IOJOXKeHHe Hadajla Ko-
OpAUHATHOH OCH:

1.6 2 2 4,2, 451

a) 36 g; 3’ 1§; 15;
3 1 4
6) —1,2; ~=;5 —1=; 0,563 =1,1; <53
) -1 5 15 0,5 1 5
1.1, A W
B) ‘_1! 3’ 0v75a 63 12:
%y OB A8 HEe <y BB
r) —1§, 2,25; 14, 1,75; -1 19° 16.
- 172. YKaXuTe Ha KOOPAWHATHON OCH YMCJAa:
' a) 1026; 1027; 1029; 6) —784; —786; —790;
B) 300; 400; 600; r) -100; -200; —250;

n) —1000; —2000; —4000; e) -0,24; -0,28; -0,22.

| 1. flenumoctb uncen
TR R

Mpu3Hnakm penumoctn. B 5—6 kiaccax yike M3y4JaJUCh HEKOTO-
pble IPH3HAKH AeJIMMOCTH HATYPaJbHBIX YHCEeJ. CrnpaBeaIuBOCTh 3THX
NpH3HAKOB AOKa3biBaJacCh Ha KOHKPEeTHBIX IIpHMepax. Tenepb IIpu3Ha-
KU JeJUMOCTH HATYPAJBHBIX UMCEJ MOXKHO NOKa3aTh B o0miem BHUE.

Cuauana DOKaXXeM yTBep:KJeHue, KOTOpoe IOHaZoOUTCA aajee.
. TeorPemAa L

. Ecnu kaxpoe 13 HaTypasibHbIx Yucen a u b Aenutca Ha HatypanbHoe
‘: 4yucno ¢, ToO Ux cymma un pa3HoCTb OENATCH Ha c¢.

NokasareascTso. Tak Kak Kaxoe U3 HATYPaJIbHBIX YUCeN a
u b genuTcA HA HATYPAJBLHOE YHCJO €, TO CYIIeCTBYIOT HATYPaJbHEBIE
yucsaa m 4 n, TaKwe, 4TO

=cm u b=cn.
Ho Torza cyMMy M pPasHOCTh UuMced @ U b MOKHO 3anucaTh TakK:

a+b=cm+cn=c(m+n),
a-b=cm-cn=c(m-—n).
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9TO 03HAYAET, YTO CYyMMAa U Pa3HOCTH HATYDAJIBHBIX YHCET @ U b ne-
JIATCSA Ha HaTypaJbHOE YHCJIO C.
HanomHuM, 4TO Ka)J0e MHOrOBHAYHOE YWCJIO MOMKHO BAIIUCATE

B BUJIe CYMMBI Da3pAAHBIX ClaraeMbIX:

a = a,a, = 10a, + a, (a, # 0) — ana gBy3sHAYHOrO YmCIA,

a = aza,a, = 10%a, + 10a, + a, (a, # 0) — ana Tpéx3HAYHOTO uUMCIA,

a = aza,a,a, = 10%a; + 10%a, + 10a; + a, (az # 0) —
AJIs YeTHIPEXBHAYHOTO YHCJIA,

a=a,...a.a, =10%a, + ... + 10a, + a, (a,#0) — (1)
aua (n + 1)-3EauHOTrO UHCHAa,

rie Kaxnaasi u3 nudp a,, a,, a,, ... MOKET OBITH PaBHA OLHOI U3 AECATH

nuopp 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, vHO nudpa cTapIiero paspsana a, He
MOeT OBITh HYJEM. 3amuck @,...a,a, €CTh yCJOBHAad 3alUCh OPAaBOMH
yacTH paBeHcTBa (1),

IIpusHAKH AeIMMOCTH HATYPAILHBIX YHCE] MOMKHO JOKAa3aTh, MOJIb-
8yACh Das3oXKeHHeM HATYPAJBHOI'O YHCIa HA paspAAHBIe ciaraemble
U Teopemoi 1.

JokasxxeM NpU3HAKHU NeJIAMOCTH Ha 9.

Teoremna 2
Ecnv cymma undp ay + a; + ... + a, umicna a,...a,a, pENUTCH Ha 9,
TO U CaMo 4ucno genutcsa Ha 9.

Aoxaszarenscrso. [[Na ONpeAenéHEOCTH NOKAYKEM STOT IIPH-
3HaAK JeNUMOCTH IJA n = 6, T. e. /I CeMH3HAYHOIO YHCIA:

a =ag...0,a,a, = 10%, + ... + 10%a, + 10a, + a,.

OrMeTuM, 4TO IpUBEAEHHOE HUMXKE JOKA3ATEIBCTBO COXpaHAeT CUIY
npu Jio60M Apyrom KoJuuyecTse Hudp umciaa a.
ITpexne Bcero sameTum, 4ToO

10=9+1, 102=99+1, 103=999+1, ..., 105=999999 + 1,
IDO3TOMY YHCJIO @ MOMHO 3aIMcaTh TAK:
a=ay+(9+1)a, +(99 + 1)a, + (999 + 1)a,; + (9999 + Va, +
+(99999 + 1)a; + (999999 + 1)a, =

= (9a, + 99a, + 999a; + 9999a, + 99 999a, + 999 999a,) +
+(ag+a, +ay+az+a, + a; + ag). (2)

Tax kKak Kakjoe ciaraemoe CyMMBI B IEPBBIX CKOOKaxX AeauTCA
Ha 9, To mo Teopeme 1 u Bcs cymMma jgenurcs Ha 9.
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Ecay cyMMa BO BTOPBIX CKOOKax jenuTcs Ha 9, TO Io Teopeme 1
K BCA CyMMa, T. €. YUCJIO a, Aeautcd Ha 9. A 3T0 U TPeGOBaIOCH JOKA-
3aTh.

BepHo 1 oOpaTHOe yTBep:KAeHUe:

eCiIM YHCO ... a0, AeauTcd Ha 9, TO U cyMMa ero uudp

a,+a;+...+a,
menuTca HA 9.

D10 yTBEpIKACHUE TaKXe NOKa)keM aud n = 6.
W3 paseHcTBa (2) cienyeT paBeHCTBO

a0+a1+02+a3+a4+a5+05=
= a - (9a, + 99a, + 999a, + 9999a, + 99 999a; + 999 999a,).

Tak KaK 4UCJI0 @ ¥ CyMMa B CKOOKax geasArcd Ha 9, TO HA OCHOBA-
HUHM TeopeMmbl 1 U UX pPasHOCTh, T. €. YHUCJIO

ay+ a, +ay+ az + ay+ as + ag,
JeJIMTCHA Ha 9, 9TO H TpeGOBaJIOCB JnoKa3aThb.

Hau6onblumii o6WLMii AenuTens 1 HauMeHbluee obuiee KpaTHoe.
Ilns HaxoAeHUA HauboJbplIero obiero AenuTes]d ABYX HATYPaJIBHBIX
yHces MOYKHO BOCIOJb30BAaTHCA OCHOBHOM Teopemoil apupMeTHKH, T. €.
pPa3IOKHUTH OTH YHMCJA HA IPOCThIe MHOXKUTEIH U BBIYMCIATHL IPOM3BE-
NeHWe BCeX MX OOIMX NPOCTHIX MHOMKHTeNeil, B3AB KaKAbIA M3 HUX
B HauMeHbIIell CTemeHH, BCTpedalolleics B 9TUX Pa3/IOKeHHAX.

Ipumep 1. Brraucaum HOJI (90, 84).
Tak kak 90 =2-32.5,84=22-83-17, T0

HOI (90, 84)=2 - 3 =6.

Ilanee 6ymeT PacCMOTPEeH M APYroil CHocod HAXOXKIAEHUS HanbOIb-
IIIero o6IIero AeJIUTEeNA — C NOMOIIbio anropuTmMa EBkamnaa. 9Tor BTO-
poii croco6 He TpebGyeT mpeABapUTEIbHOIO Pa3JIOMKEeHHA YUCeJ Ha MHO-
JKUTENIN, a 3TO O4YeHb BajKHO, TAK KaK Da3jioKeHHe Ha MHOKUTEIN
GONBIINX YMCeJ ABJISETCA BechbMa TPYAHON 3ajadeil.

Ilns HaxoxJeHus Haumenbero obmero kparsoro (HOK) asyx Ha-
TYpaJbHBEIX UUCEJ MOYXHO BOCIOJB30BATHCA OCHOBHOM TeopeMoil apud-
METHKH, T. €. PA3JIOKUTH 3TH YKCJIa HA IPOCThle MHOMHUTEJH H BBIYUC-
JMTH NPOM3BEJeHNe BCEX MX MPOCThIX MHOMCHTeNeH, B3fB KaX/Abli U3
HHX B HamboJblIeil cTeneHH, BCTPeYaloieiica B 3THX DA3JIOKEHHAX.

W3 sToro mpasuia caenyert, uro auasa seruuciaenus HOK asyx mary-
pANBHBIX unces] MOKHO yMHOXUTH HOJL oTHX 4yuces Ha BCe MHOMKUTENH
BTHX JABYX pasiokenui, He somemmue 8 HOJL.

Ipumep 2. Brrancaum HOK (90, 84).
Tax kak 90 =2-32.5,84=2%2.3.7, 10

HOK (90, 84)=22-32.5 -7 =1260.
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HAns naxoxaenus HOK aByx HaATYpPaJbHBIX YHCEJ MOXXHO BOCIIOJIE-
30BaATHCHA CJAEAVIOUIUM DPABEHCTBOM:

HOK (a, b) - HOII(a, b) =a - b.

HokaxkeM CHauaja 3TO pPaBEHCTEO. ITycre HOJl(a, b) = d, Toraa
a=m-d,b=n-d, rmie m u n He UMeOT O0IIMX HPOCTBIX AeJTHTeNel.
Tormpa HOK(a, b)=m -n-d u

HOK (a, b) - HO]I (a, b)=(m-n-d)y-d=(m-d)y-(n-d)y=a-b,
4TO M TpeboBasoCcs HOKA3aThH.

Beruncmum HOK (90, 84), pasgenus npoussenenue umecen 90 u 84
Ha X Hauboabmuk oOImMMit geauTess 6:

HOK (90, 84) =90 - 84 : 6 = 1260.
JHpumep 8. Brruucaum HOK (83, 90).
Tax xax HOJI[(83, 90) =1, To
HOK (83, 90) =83 - 90 : 1 = 7470.
Anroputm Esxnmupa. Paccmorpum cmoco6 maxoskmeHus HAMGOIL-
mero obwmero penurens (HOJI[) maTypansHBIX uuces a u b.

Ilycrs naner HarypanbHbie unciaa a u b, a = b. Ecou a AenuTcs Ha b,
T. €. a = nb, To

HOH (a, b) =b.
Ecnu »xe a He nenurcs Hauesno Ha b, To pasgenum a Ha b ¢ ocTaTKOM:
a= nlb + r]_, (3)

rae n, m r; — HaTypaJjbHble yucaa u 0 < r; < b.
Teneps pasaernm ¢ ocratrkom b Ha r;:

b=nyry +r,,
rpe n, — HaTypajlbHOE YHCJIO, a Iy — IeJ0oe 4YHUCJI0, TaKoe, uTo
OSr,<r.
Ecmu ry = 0, T0 b = nyry u uucso r, ABAAeTCH AeaUTeNeM YHCIA b,
a4 B CUIy paBeHCTBa (3) M HenuTeseM 4uciaa @. SHAYUT, YUCIIO ry —

obmuii menmurens uymces a u b, Tak Kak n060# OGIIMIL AeIUTeNb 4u-
ceqi a u b sABAAeTcA B cuiy paBeHCTBa (3) ZeauTeseM UmCIA ri, TO
HOM(a, b) = r,.

Ecnu ry > 0, To pasgenum ¢ ocrarkom ry Ha I'y ¥ OPONOJIKUM 3TOT
nponecc, ImoKa Ha k-M Inare He IOJYYUTCH CHCTEMA DABEHCTB

a=nb+rn,
b=nr,+r,,
111 = gl + 1,

------------

(4)

Th-3= Mg 1Th_o +Tp_qs

Tk-2= Ml 1>
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T. €. TIOKA He MOJy4YuTca octaTok r, = 0. 9ro obsAsaTeNBHO CAYUMTCH,
IOTOMY UTO 'y, T'ys ... I'y 1 — HaATypaJbHbIE YHCIA,

r1>r2>...>?'k_1.

[IpocMaTpuBas LENOYKY paBeHCTB (4) CHHM3y BBepX, HAXOAUM,
4TO 7, €cThb O6muil AenmTens uyucex a u b. Boipmie TOro, ecau mpo-
CMATpUBATH IENIOYKY PaBeHCTB (4) cBepXY BHHU3, TO OKaXeTCH, UTO JIO-
Goii obmuit menuTesb a U b ABIAETCS AeNWTeNeM YHCaa Iy_;, T. €.

HOI[(Q, b) = ?'k_l.

IIpoBeéHHBINA IPOIECC U HA3HLIBAIOT AJITOPHTMOM Eskaugna.

Ecu okakercsi, 4To r,_, = 1, . e. HOII (a, b) =1, To uucnaa u b
He OyayT uMeTs OOIIEro mpocToro AeJUTeNd. B aTom ciaydae TOBOPAT,
qyro umcaa @ ¥ b B3aMMHO IPOCTHIE.

Urax, HOJI (a, b) paBeH nocjefHEMY OTJIMYHOMY OT HYJIS OCTATKY
B anroputme EBkiupa. '

PaccMoTpuM IpuMeHeHue ajnropurma EBKianza AJId HATYPaAJIbHBIX

yHceJI Ha HpHMepax.
e 4% Boraucanm HOII (133, 56). 133 [ 56

IIpumenum anroputMm EBxiaupa: 56% 2
183 =56 -2 + 21, 42l——2
56 =21-2+ 14, e
21=14-1+7, %il%
14=17- 2. 14 E
CrnpaBa moKasaHa 3alKCh IIOCIeAOBATEIbHO- 14 2

TO JeJIeHUd. )
Cnenosarensro, HOJII[ (133, 56) = 7.
Ilpumep 5. Boruncaum HOJL (83, 90). gg I%
IIpumenum anropurm EBKiauza: 83 —17
83=1T7-11+6, 13
T=6-1+1, 7
6 = 1 » 6. 7 _—|6
CnemoBarenbno, HOJI (83, 90) = 1, T. e. uuc- 6 1

na 83 u 90 B3aMMHO IIPOCTEHIE.

6
Anroputm EBKIHMZa HHOrJa NOPUMEHAETCA 6 6
[Py pPelIeHNH IeOMeTPUUYEeCKHX 3ajad. 0

Ipumep 6. OmnpezenuM YKCI0 KBAAPATOB, HA KOTOPBIE MOXKHO pas-
pe3aTh NPpAMOYI'OJIBHHK!

a) 12x4; 6) 17x5; B)165x 72,
ucnonb3ydA anropurm EBkiamnpa.
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Pemenmue. a) Ipumenus anropurm EBkiuza ana yucesn 12 u 4,
LOJNIyYUM, 9TO NPAMOYTOILHUK 12 X 4 MOKHO paspesaTh Ha TPU KBaJpa-
Ta& CO CTOPOHOH 4 (puc. 8).

12
124 T 1 111171
12 @ | NI B T 0 1
_6 i T Tt TT1T14
_J_,_| | I— ___i— ' P ..JI.__.—_T—.
4 4 4
@ Puc. 8

6) Ilpumenus anroputm EBkauaa ans gucen 17 u 5, IOJIYyYMM, UTO
NPAMOYronbHUK 17 X 5 MOXHO paspesaTh Ha TPM KBajgpaTa CO CTOpO-
HOH 5, nBa KBajgpaTa cO CTOPOHOI 2 W ABa KBajpaTra co CTOPOHOH 1 —
Bcero Ha 7 kBagparos (puc. 9).

1716 17
15 ® I 5 A 5 0 6 O
5 2 T2
4 @ 5 | HEEEENR
2l | | EEEEE 1?2
2Q ' R | |1
U 5 5 5 2
@ Puc. 9
165 | 72 B) Ilpumenue anropurm EBkiampa aas gucen
144 165 u 72, mosyuum, 4TO MPAMOYroAbHUK 165 X 72
72 % MOKHO pa3pesaTh Ha ABa KBaJpaTa Co CTOPOHOM’ 72,
63 TPHU KBazpaTra cO CTOpoHo# 21, aBa KBazpaTa co
21|19 CTOPOHOH 9 u Tpu KBaapaTa co CTOpoHOI 3. BHa-
18 YHUT, JaHHBIA NPAMOYTIOJBHUK MOJKHO paspes3aTh
93 Ha 10 xBagparos.
9 CopaBa mokasaHa 3amMCh IIOCJIELOBATEIBLHOTO
0 AeJIeHusd.,

AeneHune ¢ 0CTaTKOM UenbiX Yyucen. PasneauTs ¢ 0CTATKOM meJsoe
YHCJIO @ Ha OTJHYHOE OT HYJIA IeJIoe YHUCJIO b — 3HAYUT HAWTH TaKmne
IeJble YHCIa ¢ U I, 4TO

a=b-qg+r (5)

0<r<|b| (6)
Yuceno ¢ HA3BIBAIOT HENOJMHBIM YACTHBIM, YUCIO I — OCTATKOM.
Taxum o6pasom, B 5TOM ompejeNeHWH IIOAPA3YMEBAETCA, YTO OCTATOK
r — YHCJIO HeoTpHuIaTejlbHOe.
Ecau r = 0, To roBopsaT, uro a genurcs Ha b Haneso. U TOTZa YHUCJIO
¢ Ha3BIBAIOT YACTHEIM.

H
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CnpaBeanuBa cjlefylomasi TeopeMa:

% Teoremn
Ons nobbix uenbix sucen a u b (b # 0) cyluecTByeT, U NPUTOM TONb-
KO 04Ha, napa LefbiX Ynucen r u g, Taknx, 4To BbiNONHEHbI YCI0BUA
(5) n (6).

Takum 06pasoM, NPH JeJeHUH [eJIOr0 YHCJIa @ Ha Leoe OTIMIHOe
oT Hynln Tmcno b MOKeT HOJYYIUTHCHA TOJXBKO oauH u3 |b| ocratkos: 0, 1,
2, ..., |b| - 1.

Ipumep 7. BoinuineM Bce Iesible YHCia, KOTOPbIe NPH AeJeHUH
Ha 7 paror ocrarok: a) 3; 6) 0; B) 6.

Pemenue. a) DTo Bce yucaa Buga a = Tm + 3, rae m — nwoboe
1ejg0e 4UCJIO.

6) DTo BCe umcia BUAA a = Tm, rae m — Jioboe mejioe YUCIO.

B) Dr0 Bce umcna Buaa a = Tm + 6, rme m — 0boe mesoe YHUCIO.

Ileneﬂne C OCTATKOM IeJIbIX 4YHCesJ IIpUMeHdAeTcA A pPelIeHHs
MHOT'UX 3ajad4.

3amava. HaiiTu Bce mesbie 4HCJa, KOTOPble NPH [eJIeHHH Ha 3
MAIOT 0CTATOK 2, a IpPM [eJleHUH Ha 2 JaioT ocTaTok 1.

Pemenue. Bece mesasle yncia, KOTOpble NIPH AeJeHUHM Ha 3 AalOT
OCTATOK 2, MOKHO 3ammcarh B Buae a = 3m + 2, rae m — Joboe neoe
yucno. Vs uucen Buga a = 3m + 2 BeibepeM Te, KOTODHIE IPHU JeJeHHHA
ga 2 maior ocrarok 1. flcHo, uTO 3TO OYAYT YHCA& G, COOTBETCTBYIOIINE
He4eéTHBIM M, T. e. m = 2n + 1, rage n — mrwboe 1ejioe YUCIO.

TakuMm 06pa3oM, YCJIOBHIO 3afaddl yJOBJETBOPAIOT JIMINbL YHCJIA
Buga a =3 (2n + 1) + 2 = 6n + 5, rae n — Jn1000e 1e0e YHUCIO.

OrseT: 61 + 5, rae n — noboe 1eoe YHUCIIO.

Aoka3biBaem (173—176).

173. JlokaxuTe NMpU3HAK AenumocTH (Ans n =5 unmm n = 6):
a) ;cho a=a,...a,a,a, NeTATCA HA 2, eCIH YUCJIO Qo ANHUTCH
Ha 2;
6) YMCIO @ =a,...0,0,0, AEJTUTCA Ha 5, €ClIU YHUCJIO &) AeIUTCH
Ha 5;
B) 9HCJIO @ =a,...0dy,0,a, Aeaurcsa Ha 10, ecnam umnciao ag = 0;
I) 9HCIO @ =@,...0,0,a, AeTATCS Ha 4, €CIIV WM TUCIO &,a, (IpH
a, # 0) menutcs Ha 4, Wau YHCIO Qo (npu @, = 0) nenurca HA 4;
A) YHCIO @ =4a,...0;0,0, AeAATCA Ha 25, ecJu MU YHCIO a,d,
(upu a, # 0) genurca Ha 25, uau a; = a, = 0;
€) 4uCao a=a,...0,a,a, AeIUTCA Ha 3, ecau cymMma ero nudp
a,+ a, + ... + a, penurca Ha 3.
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174.

175.
176.

177.

178.

179.

180.

Hokakure NPUSHAK EIMMOCTH: YHCIO a =ds...0,0,Q, OEIUTCSH
Ha 11, ecom cymma
ao‘al+az_a3+a4_a5
Aeaurtcda Ha 11,
IIpunymalite u NOKAXKUTe NPUBHAK AETHMOCTH:
a) Ha 125; 6) Ha 8.

Hoxasxure o6paTHOE YTBEPIKACHME AJIA KAMKIOTO IIpU3HAKA JeJId-
MOCTH.

Berauciaure HOII 1 HOK uucesn:

a) 231 u 217; 0) 639 u 221; B) 237 u 215;
r) 242 u 642; n) 679 u 485; e) 1998 u 111;
) 999 u 666; 3) 1999 u 2000; u) 25 u 27.

Aoxassisaem. lokaxure, uTo HpOU3BEmEHNE:

a) JBYX IOCJIeZOBATENLHBIX IIEJBIX YHUCEJ JeTUTCS Ha 2;

6) TpPéx mociemoBATENIBHBIX IEJBIX YHCES] AEJTUTCHS Ha 6;

B) YeTHIPEX IOCJEJOBATENBHBIX IIEJBIX YUCE] AeJuTCH Ha 24.

Uccnepyem. a) Haiinure Bce Lieable YHUCIa, KOTOPhIE IIPH jeJie-
HUM Ha 4, Ha 3, Ha 2 naior ocraTok 1.

6) Haiinure Bce mesble uncia, KOTOpbIe IIPU JeJIeHUH Ha 4 xaioT
OCTATOK 3, HPH JeJeHUW HAa 3 JalOT OCTATOK 2, OpU OeJeHHUu
Ha 2 gaioT ocTaTok 1.

OmpezenuTe 4mCIO KBAaZpPATOB, HA KOTOPHIE MOKHO paspesarts
IPAMOYTOJbHHK:

a) 18 x 5; 6) 28 x 11; B) 157 x 44,

HCHOJIB3YyA anroputm EBxaupa.

| 2. UcTopuueckue ceepeHus |

FE T L e A, R e

ITorpe6HocTH cuéra npuBenu uyenoBeKa
K MOHATHUIO HATYPaJbHOro uucaa. llocremeH-
HO maremaTHKH Basmiona, Ermnra, Kuras,
I'penuu emeé 10 HOBOM 3PBI 3ATOIKUIN OCHOBBI
HayKH — TEeOPHH 4YHCceJs, U3y4dalollell cBoiicTBa
HaTypaJbHbIX 4YHCeJI, B YaCTHOCTH BOIIPOCHI
pacnpefieJIeHMs IIPOCTBIX YHCEJ CPeAu HAaTy-
PAJIBHBIX.

B Poccun u 8 Cosercrom Corose KpymHeii-
IIKMY TPEACTABUTENAMU TEOPHM YHCEeJ GBLIN
' JL. Oiinep, II. JI. Ye6bimeés, M. M. Bunorpaznos.
! Bonaemoit Bknag B Teopuro uucen BHEC Be-
_ . Jmyanmuil Marematuk Jleonapy Oitaep (1707—

VY / 1783). Cospemenruku cuuranu JI. Ditaepa 06-
JI. Bitnep | IOUM yYHUTEeJIeM MaTeMaTHKOB BTOPOH IOJIOBH-
FAES I T Hel XVIII B., HO OH 6BLI TaK)Ke BHIAAIOUIMMCS

s
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MexaHuKOM # (usukoMm. Ilo IpoMCXOMKAEHHIO
Ditnep 6b1L1 mBelapueM, ogaako 6onee 30 ger
oH mpoxkun B Poccuu, rae ero mabpanu akxa-
JeMHKOM — uyeHoM [leTepOyprckoil axajgeMun
Hayk. CBOM OCHOBHBIE Hay4YHble paboTsl Jijiep
ganucan B Ilerepbypre. OH Tax omnucChIBAeT
pons Poccuu B cBoém TBOpdyectBe: «Ero xo-
poaesckoe BenudecTso (®puapux II) mexasHO
MeHs CIpPAIIWBAaJ, IAe S U3y4YHJ TO, YTO 3HAIK.
1, coryiacHO UCTHHE, OTBETHJI, YTO BCeM 00A3aH
cBoemy npebriBanuio B Ilerep6yprckoil axaze-
MHH HAYK».

JI. Ditnep manucan yuebuuk «Ilomsoe BBe-
JeHHe B anredpy», o o6pasmy KOTOporo B Jajb-
HellllleM NMUCAJNCh APYyTHe Y4eOHUKH anredpsl.

B XIX B. MHOrme 3aja4d TEOPHH YHCEJ
GBI pelleHbl BeJIMKHM PYCCKMM YUYE€HBIM aKa-
gemuxoMm Ilapryruem JIbBoBuueM YeOBIIIEBBIM

. I1.JI. 9eboiuie

(1821—1894). On BHEC OOJIBIIOH BKJIAJA U B APYrHe HAIPaBJIeHUA MaTe-
MATHUKH, & TAKKe MeXaHWKH, B TEOPUIO BEPOATHOCTEMH, TEOPUIO MEXaHH3-

MOB, TeopHuio GYHKIHUA U T. O.

B XX B. KpyImHeHIIMM IIpelCTaBHTEJIeM TeOpHU 4YHCeJl 6BLT CO-
BeTCKHUii MaTeMaTHK akajgeMuk Visaa MarseeBuu Busorpanos (1891—
1983), nupekTop MarTematuueckoro Mucruryra Axanemun Hayk CCCP.

IIpuBenéM NpUMepHl OTAENbHBIX PEIIEHHBIX M HEPEIIEHHBIX IIPO-

6J5eM B TEOPDHUH UHCEJI.

II. JI. YeOnImEéR IMOKa3aj, 4ToO cpedu HAMYPALbHbLX HuUces Om n
do 2n (n > 1) umeemcsa xoms 6b. 0OHO NPOCMOE LUCJLO.

H. M. BuHOrpafioB JOKa3aJ AJd A0CTATOYHO GOIBIINX UKceJ npobe-
My Toapabaxa, ocrasaBmytocs HepeménHoi 200 ner: n1000e HeuémHoe

yucao, 6oabuLee 5, ecmb cCymma mpex nPocmvLx
yycea. OQHAKO IJI BCEX HEUETHBIX YHCEJI IPO-
6m1ema Il'onpabaxa A0 CHUX IOP He pellleHa.

o cux mop He NOATBEPXJEHO TAKIKe BhI-
cKaspIiBaHMe Diinepa (mpobiaema Ditepa): Kaic-
doe uémmnoe wucno, 6onvwee 4, MoIHO npeo-
cmasume KAk cymmy 08Yyx npocmbulx HUCeN.

MaTeMaTHUKOB AABHO y>Ke 3aHUMAaeT CJIeyIo-
muii Bonpoc. Ilyers N — HaTypaJbHOE YHCIIO,
a a(N) — Koau4ecTBO IPOCTHIX UHCEJI, HE IIpe-
permapmux N. Hago BO3MOKHO TO4YHee Olle-
HUTE unciao a(N). CyuiecTBeHHBIN BKJIAJ B pe-
meHue aroro Bonpoca Baéc I1. JI. Yebrrmes.

B cBs3H ¢ HeOOXOAMMOCTBIO U3MEPATL Pas-
JIAYHBbIE BEJHYUHBI — IJINHEI, IJIOMIALH, 005-
6MBI, MacChl U Ap. — HapPAAY ¢ HATYPaJIbHBIMA
YHUCJAAMM BO3HUKJIM JPOOHBIE WM IOJOMKM-

- H.M. Buubzpaaoe
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TeJbHBIE PAIlHOHAIIbHBIE UHncaa. [[poOHBIEe YHCIa HCIOJIB30BANIMNCE MATe-
MAaTHKAMH eIlé J0 HOBOH 3pEl. Pe3ynbTaThl NPAKTHUECKHX H3MepeHHN
OOBLIKHOBEHHO /Jal0TCs PAllMOHAJBLHBEIMU YHCIAMH, BEIPAXAIOIIUMH IIPH-
OnmKEéHHO M3MepseMylo BelwumHy. Ilpu atom IIAPOKO yHoTpebJssaoT
KOHEYHBIEe JeCATHUYHEIE ApPO0H.

ITo-BunumMomMy, BrepBbie mecATUYHEIE APOGH IOSBUIUCH B Kurae, u
CBf3aHO 3TO C JeCATUYHON CHCTEeMON Mep, KOTOpas CyIlecTBOBAJA 34eCh
emeé Bo Il B. mo H. 3.

B 1427 r. camapxaHACKHMH MaTeMaTHK ¥ acTPOHOM J[lKeMImum
ubu Macyn anp-Kamu noapo6uo ommcas CHCTEeMY JeCSATHYHBIX Apobei
u feiicrBuii Hax Humu. B Espomne gecaTuuHble ZpOOHM CTATH M3BECTHBI
gyepe3 100 ¢ aHmHEUM JeT mocjie 3TOro O6narozapa TpyAaM HUAEPJIAHZ-
cxoro uH)keHepa u yuénoro C. CreBuna. B pycckoit sureparype yueHue
O JeCATUYHBIX Apo0sX OBLIO BIEpBBIe U3JI0KEHO B «Apupmerure» Jle-
oHTHA Puiunnosuua Marmunkoro (1669—1739) — nepsom pycckom
neyaTHOM y4eGHHKe mo maremaruke (1703).

Hecarnunble Apo6u Girarofaps MPOCTOR 3AMUCH U CXOLHBIM C HATY-
PaJbHBIMUA YHCJAMH NPABUJIAM AEHCTBUN NOJYYMIM IIMPOKOE PacIpo-
CTpaHeHHe B ONPaKTUYECKHUX pacdéTax.

JlpeBHEE TIDeKH 3a HECKOJBKO CTOJEeTHUH A0 HOBOH BpbI obGHapy-
JKWJIM, YTO HapAAY C PalUOHAJIbHBIMH OTPE3KaAMHU, T. €. OTPEe3KaMH,
MMeIOINUMH JIJIMHEI, BbIpAYKAaeMble DAIMOHAJNBLHBEIMH YHCIAMH, HMEIOT-
Csl TAK)Ke HepalluOHAJbHbIE OTPE3KH, JIMHBI KOTOPHIX BHIDAXKAIOTCA pa-
UMOHAJBHBIMU YHUCJIAMH TONBKO Npubam:xéHHO. [ TOYHOro BeIpa-
’KeHHA TpebyerTcs BBeJeHHe HOBHIX 4ucesJ. I'DeKM, HaIpHUMep, YMeIH
AOKA3BIBATh, YTO JUAZOHALL K8AOpama co cmopoHoil Oaunst 1 He 8avLpa-
Heaemces PAUUOHANbHBLM YUCLOM.

XoJ UX paccysKIeHui GbIT NPUMEPHO TAKOB.

ITpeanosoxuM TPOTHBHOE, YTO AJIMHA AUATOHAJIH €CTh PAIMOHAIb-
HO€ YHCJIO g, rae g — HecoKpaTumas Apobs. Tak Kak IIomanb KBajapara
ACMN (puc. 10), mocrpoennoro Ha auaronamu AC ksagpara ABCD,
PaBHA ABYM miaomagaMm KBaapara ABCD, to

£2=2
B 1 ¢ q ’

T. €.
1 1 P=2g.

Tax xar opaBad 94acTh 3TOI'O paBeHCTBA Je-
M JaTest Ha 2, To p? nenurcs Ha 2. DTO 03HAUaeT,

AN 1 D 1 4T0 p — YETHOe YHUCJIO:
d
p = 2p,,
TAK KaK eCJIM p — HEe4ETHOe YUCIO, TO M p? —
N HeyéTHOe yncao. COKpaTuB paBeHCTBO

B Puc. 10 4p? = 2¢2



57 JleiicTBHTEIBHBIE YHCIA
e ]

Ha 2, HOJYyYWM, 4YTO JieBasd 4acTh HOJYyYEeHHOIO PaBeHCTBa
IR
2p; = ¢

neauTcs Ha 2, HO TOrja g2 JesuTcs Ha 2, T. €. ¢ JOJIKHO OBITH YETHBIM
YHCJIOM:
q = 2q;.

9To osHAauYaeT, dUYTo [Apobb P COKpaTuMas, 4YTO IIPOTHBOPEYUT
YCJIOBHIO. 7

CremoBaTelbHO, Hallle MPEAIOJOMKeHHe HeBePHO, ¥ II03TOMY AJIWHA
AUArOHAJYM He BBIpA’KaeTcs panuoHaJbHBIM ducioM. OHa BhIpakaercs
UpPAaOHATBHEIM YHUCJIOM.

TaxkuMm 06pasom, NpH pelleHUHA MaTeMaTUYeCKHX 3a/av CTANMH II0AB-
JAATHCA MpPAIMOHATbHBIE (HepanuoHajbHBIE) umcaa. Takumu, Hanpu-
Mep, ABJIAIOTCA YHUCJA, KBaApaThl KOTOPHIX paBHHI 2, 3, 17. Ilpumepsr
TAKMX UMCeJ 3HAJ, a MOMKeT OBITh, ¥ BHepsbie uX OTKPBLI IIndarop —
3HAMEHMTHIH rpedeckuii maremMatTux VI B. 710 H. 3.

Ba)xHYI0 POJIb B MaTeMaTHKe MUIpaeT 4YHUCJI0, PABHOE OTHOIIEHHIO
IJIMHBl OKPYXKHOCTH K eé nmamerpy. OGosHaueHHe 3TOro 4McCJa rpede-
ckoit 6ykBoi T («nu»)! mosyunao B XVIII B. mmpokoe pacnpocTpaHeHne
nocJie pabor JI. Ditnepa.

VuéHple BBIUYHMCIAIM NPUOJMIKEHHO 3HAYEeHME T C PA3HOM TOYHO-
crbio. Tax, BeTUKMIA rpeueckuit maTemaTuk U Mexanuk Apxumen (III B.
[0 H. 3.) AOKAa3aJ HepaBeHCTBa

10 1
3—<m<3=.
T1 T 7

II. anp-Kamu Beipasun npubiuKeHHe T IIeCTHAECATEPUYIHON
Apobsio
8 29 44

6—0-+

~ og¢ " e __ i bis
=~ 3°8'29"44 3+ 602+603°

Ho Toansxko B XVIII B. 6BLIO AOKA3aHO, YTO YHCJIO T Mppanuo-
HAaJILHOE.

Emé Bo II—I BB. A0 H. 9. KUTAWCKHe Y4YE€HbIE HCIOJb30BAJH
OTpUIATEJbHBIE uMcia AJsA 0003HAaYeHUA NPOTHUBONOIOMKHBIX COCTOH-
HUI: HaJIu4dWe — OTCYTCTBHE, MMYILEecTBO — JOJII, IPHUXO0J — pacxoj
U T. O

OrpunarebHble YHCJIA WCIONB30BAIM U MHIUMCKHE MaTeMaTHKH
B VII B. H. 2.

B EBpone mepBEIM K NOHATHIO OTPHUIATENBHOr0 YMCIA MPUIIEN
pranbaHcKuit marematuk Jleonapno Iusanckuit (Pubonayyu) 8 XIII B.
Korpa npu pemeHMH YpaBHEHUH y HEro IOJYy4YalHUCh OTPHIlaTe]IbHbIe
OTBeTHI, OH OOBACHAN HMX KaK JOJIT.

10T rpeueckoro ciIoBa OKPYICHOCMb, HAYHNHAONIEroca ¢ GYKBHI T.
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MHOro BeKOB OTpHMIATENbHbIE YHCIA CYUTAIUCH YeM-TO HALYMAaH-
HBIM H MaJi0 NPUMEeHAJHCHh B maTemaTuke. Illupokoe pacnpocTpanesue
OHH MOJIYYHJIM IIOCJIe BBECHUSA B MAaTEMaTUKy KOODAMHATHOH ocu. Beas
KOOpJAMHATHAsA OCb MMeeT /JBa HAallPaBJeHUsdA, HOITOMY BCe €6 TOYKH
HeJb3si NPEeACTABUTH TOJBKO IIOJOXKHTEIbHBIMHA YHCJIAMH — HYMKHBI
M OTpHIIATEJbHEIE.

181. Uwem uH opmauuio, Ucnonssys yueGHUK, CIPABOYHYIO JIUTE-
paTtypy 1 VIHTepHeT, MOATOTOBETE COOOIIeHHEe O XU3HU M BKJIAAE

B matemaTuky: a) JI. Ditnepa; 6) II. JI. Yebsrména; B) 1. M. Bu-
HOTpPajoBa.
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[4.1. Yucnosble BhIpaXeHMs |

R B " as R b TN, P iy Wy

IIpu permieHMM MHOTHX 3afad OPUXOJUTCH HaAJ 3aJaHHBIMHU YHC-
JIaMHY IIPOM3BOAUTE apu(dMeTHYecKue JeiCTBHUA: CJIOKeHHue, BBIYuTa- |
‘=  Hue, YMHOKeHHEe U JejieHue. Ho dacro, mpexkze 4eM INOBOAHUTEL [0 -““1-' e
E ' KOHIa KaXJloe U3 9THX JeicTBUil, yA00HO 3apaHee yKas3aTh MOPAAOK |
| (unam), cieays KOTOPOMY HAIO TPOU3BOAMTH ITH AEHCTBUA. IToT el
¢ IJIAH CBOAUTCA K TOMY, YTO IO AAHHBIM 3ajaddl ¢ IIOMOIIBIO YHuCeJ,

: 3HAKOB AeHCTBUl M CKODOK cocTaB/IgeTCs YMCJ/IOBO€ BhIpaiKeHHe.
IIpuBenéM nMpuMephbl YMCJIOBBIX BBIDAMKEHUM: S

3 1) 5 3,
(5‘3]'1@“3 93
(937—811):63+3;21—2-(7-2“:2);

3.22
37"

(89-15): 2% +
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Ecau B 4MCTOBOM BHIDaX€HWM BBINOJHHTH BCE VKA3AHHBIE B HEM
AEWCTBUA, TO B PE3yJILTATE MOJYUUM AeHCTBHTEILHOE YHCIIO, Ipo KOTO-
pPoe roBOPAT, YTO OHO PAaBHO JaHHOMY YHCJIOBOMY BBLIPAXKEHUIO. JTO YuC-
JIO HA3BIBAIOT €I 3HAYEHHEM YMCJIOBOTO BBIPAJKEHHS.

Tax, nepsoe uncIOBOE BHIpa’keHUEe PABHO 2, BTOPOE PABHO TOXKE 2,
TpeThe e paBHo 0. I[losromy mumryr:

3 1) 5 o
(E‘E]'E'(3_5)'Z‘2’
937-811D:68+2=2L _ 0. (7-24: 9 = B;

o2
(B9-15): 28 + 322 _ .

YucnoBsle BEIDaXKeHHS MHOTAA HCIONB3YIOT JJS PEIIeHUs TeKCTO-
BBIX 3aJad4.

Bamaua 1. ITyrauk mén 3 u co ckopocThio 4 KM/4 u 2 4 €O CKOpO-
cTBi0 5 KM/4. OnpejiesinTe CPEAHIOD CKOPOCTh IIYTHUKA HA POHACHHOM
ydacTKe ITyTH.

Pemenwue. Ilyrauk npomén 3-4+2-5=22 (km)3a 3+ 2 =5 ().
IloaToMy ero cpesHAs CKOPOCTH HA 3TOM y4ACTKe IIyTH paBHA
22 :5=4,4 (xm/u).
Pemenue aroit 3aja4y MOKHO 3aMCATH KOPOYe C IMOMOLILIO UHCIIO-
BOTO BBIDAKEHU:
3-4+2-5_ 22
3+ 2 b5
OrBeT: 4,4 KM/4.

= 4,4 (xm/q).

Sanaua 2. Ilepsniii Kycok cmnasa maccoit 300 r comepssur 20%
0JIOBa, a BTOPO# Kycok cmyaBa maccoit 700 r comepsxur 40% oJ0Ba.
OnpezesuTe NMPOLEHTHOE COAEPIKAHUE 0JIOBA B HOBOM CILIaBe, IIOJIYYEeH-
HOM CILIaBJIEHUEM BTHUX KYCKOB.

P e e nue. ITepsorit Kycok citasa cogepsxur 0,2 - 300 = 60 (r) oso-
Ba, a BTOPOH KYCOK cmasa copepsxur 0,4 - 700 = 280 (r) onosa. Torzaa B
HOBOM cntaBe maccoi 300 + 700 = 1000 (r) conepsxurca 60 + 280 = 340 (1)
osoBa. OJoBO cocraBasgeT +—-10'00 = 34 (%) Maccsl HOBOrO CIJIaBa.

Pemenue aToii 3aaYM MOMKHO 3aIMCATh KOPOUYEe C MOMOIIBLIO THCIIO-
BOT'O BEIDAMEHHA:

(0,2-300+ 0,4- 700)- 100 _ 340-100

300 + 700 1000

= 34 (%).

OrBeT: 34%.

IToguepkHEM, UTO YHCIIOBOE BHIpasKeHHe OLpefesseT, KaKue apud-
MeTHYeCKHe JeiCTBUA U B KAKOM IOPSAAKe HaJ0 IPOM3BECTH HAJ HaHHBI-
Mu yrcaamu. CKOOKH IOMOramoT YyCTAHOBHTH HNODPALOK AEHCTBHIA.
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IIpu aTOM, KOHEUHO, IIpeAmojaraercd, 4To Bce neficTBHA BO3MOMKHO
ocyiiecTBUTh. IIOACHHUM 3TH CJIOBA.

Bcerza BO3MOYXHO IPOU3BECTH CJIOKEHUE, BEIYUTAHNEe H YMHOMKEeHHe
MI00BIX YMceJI. A BOT AeJIATHh OLHO YHCJIO Ha APyroe MOMHO, TOJbKO €CJIH
NleJIATEb He PaBeH HYJIO: Ha HyJb AeJUTh Heab3s. Ecau B TaHHOM BBI-
pa’keHUHU Ha HEKOTOPOM dTalle BBIUUCIeHUN TpeOyeTcs AeJUTh Ha HYJb,
TO 9TO BhIpa’keHHEe He HMeeT CMbICJA.

Hanpumep, BEIDaKeHUSA

0t i,1 +2o,1572.2; 135,079
’ +( - ) 73’__0,(3)

He HMEIT CMBICJa, IIOTOMY YTO IIPHM BHIIOJHEHHH YKA3aHHBIX B HHX
JeiicTBUil TpebyeTcAa AENUTH HA HYIIb.

3aMeTHM, YTO YHCJIOBOE BhIpayKeHHEe MOXKEeT COCTOATH M3 OJHOrO
4HCcIa.

182. a) Kaxoe umCIOBOe BBIDAYKEHHE MMeeT CMBICI?

6) Kakxoe umciioBoe BEIDa’KkeHWE He MMeeT cMbIicia?
B) MosKeT JIM UHCIOBOE BhIPAXKEHHE COCTOATH M3 OJHOTO umcJa?

183. Haiinure 3HaYeHWe YUCJIOBOTO BBHIPAXKEHUA:

X 5ill o4_52. 11| 5.
a) 2.(—613+339J, 6) | 3,6-24 53'18] a:
4 _ 62| _122].31 . 4.5
B) 3-(59—618], r) 123].36-5-13,5.4,5,
1 ( 4 4
- _1, —4): | — = |3 ,3— RSN P, P ,0-2.
n) 6 -(-1,25) + (-4) (13] e) \43 515J 29 2,5-2

184. VYcraHOBHTe, KaKHe U3 CHEJVION[MX BBIPDAKEHUNA MMEIT CMBICI
¥ KaKue — He uMeloT. [[1d BEIpaKeHui, MMEIOIIUX CMBICH, HAaM-
AWATEe UX YMUCJIOBEIE 3HAUEHU:
1
4§ + 5,4—0,2(6)
a) 2 (

2 .2
0,0(23) - 0,1 _5+7§F2§]’

i 3D 14l
6)37+11-[75.3 14) =

3’(4“6% 8 50 3 5
B) ————:[12*-%5} -(2-—1—].

7 1 11
5—-2--0,5
8 4
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185.
186.

187.

188.

189.

CocraBere uncioBoe BEIpaXkeHue, pasHoe 100; 0,2; —4.
VimeeT U CMBICJI ZAHHOE YUCJIOBOE BHIPAIKEHHE:

) 6,19 ) 5) 7,8 )
6,24 3,12-2° -5,64— 3,1233°
24:3 3,4.-1,4
B) —————— r) e i
0,6 -1,8:3 18- 33 (-2)
3anumunre;

a) KBagpar umciaa —2;

0) ymBoeHHOe umcio 12;

B) Ky6 umcaa 0,5;

T) YTDOEHHOE YHCI0 5;

1) YABOEHHBIA KBajpaT yucia 2;

e) yTpOoeHHEII Kyb umcaa —1;

3K) IIpOM3BeJleHUue uucenl —5 u 4;

3) YABOEHHOe IpOoM3BejleHMe uucena 7 U 2;

M) npousBejeHUe umucia 4 U YABOEHHOTO YHCIa 6;
K) mpousBeleHUe YmMCia —5 M KBaJpara dmcia 3.

a) Typuer mén 1 9 co ckopocTeio 5 KM/4 U 4 4 CO CKOPOCTHIO
4 xM/4. OnpezesnuTe CPeHIO CKOPOCTH TYPUCTA HA HPOHAEHHOM
V4JaCTKe IOyTH.
6) Typucr mén 1 9 co ckOpocThIO 4 KM/Y U 4 4 CO CKOPOCTHIO
5 kM/4. OnpejesuTe CPeAHION CKOPOCTh TYPHUCTA Ha MPORIEHHOM
y4acTKe IIyTH.

a) Ilepsmiit Kycok cnuaBa maccoit 300 r comepaxur 40% osoBa,
a BTOPO¥ Kycok cmuaBa maccoir 200 r cogepsxur 30% oJsoBa.
Omnpenenure npoleHTHOEe COEepPIKAHUE OJOBA B HOBOM CILJIABE, II0-
JIY4€HHOM CIIJIaBIE€HHEM 3THX KYCKOB.

6) Ilepserit kycok cmuasa maccoit 300 r comepsxutr 30% ousosa,
a BTOPO# Kycox cmuaBa maccoit 200 r cogep:xkur 40% oJioBa.
Onpenenure npoueHTHOE COAEPIKAHME 0JI0BA B HOBOM CILIABE, IIO-
Jy4YeHHOM CILJIABJIEHHEM DTHX KYCKOB.

a) 3apmiara coTpyaHuKa pupmsr cocrasaana 20 000 p. Cragaia
eé nossicuiu Ha 30%. UYepes HeKOTOpoe BpeMs BTy 3apIuIaTy
yBeaunuuau eme Ha 20% . OnpenennuTe HOBYIO 3apILIATY COTPDYAHH-
Ka (hUpMBEI.

6) Ilena ToBapa cocrasaana 30 p. CHauara eé nounaunu 5a 20% .
Yepes HEKOTOpOe BpeMsi 3Ty HOBYIO IeHY YMEHBINHMJIM eIné Ha
10% . Onpezpenure OKOHUYATENBHYIO IIEHY TOBapAa.

B) B nomesensHuK nena aknuu ysexmumiaack Ha 20%, BO BTOp-
HHK OHa yBeauuwiach emié Ha 30%. Ha cKOABKO IIPOILIEHTOB 3a
9TH [Ba JHA YBEJIWYHJIACEH IeHa aKIuu?

r) Bo Bropuuk nesa akmum yBeamumiack Ha 30%, B cpeay OHa
ymesbpmuiachk Ha 30% . Kaxk M3MeHunach meHa akIuM 3a 9TH ABa
JHA U Ha CKOJBKO IIPOIEHTOB?
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[4.2. BykBeHHbie sglpax(e_uun'_"k
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EciM B YMCJIOBOM BBIPAJKeHMM HEKOTOphle (MM BCe) BXOAAIMe
B HEro uMclia 3aMeHHTh OykBamMu (pasHble 4McjIa — PasHbIMH OykBa-
MH), TO MOJYyYHTCA GYKBeHHOE BbIpaskeHue.

Yame BCEro UCIOIAb3YIOT OYKBBI JATHHCKOTO ancasuTa.

Ipumep 1. Eciu B 4uCI0BOM BBHIPAYKEHUH
5+ 3

2
3aMeHHUTH uyucyao 5 GYKBOM a, uncio 3 6ykBoit b u uncno 2 6yKBO# ¢, TO
moayuyuM OYKBEHHOE BBIpaKeHue

a+b
i,
 Hpumep 2. Eciu B 4MCJIOBOM BBIPAKEHUHI
BG-3)+ (-2
5-1
3aMEeHHUTH YUCI0 5 GyKBOH x u uucio 3 6yKBoOil Y, TO MOTyIUM OyKBEH-
HOe BBIpayKeHue

(x-y)+(x - 2)
x-1 5
Bor emé npuMepsl OYKBEHHBIX BBIDAXKEHUM:

a+(-a)-@+3), x+(Uy+2),

a =x+a
b’ e-d’

ByKBeHHOE BHIDaYKEHWMEe MOKeT COCTOATH M U3 OAHOH OYKBBI, HAIIPH-
Mep: a, ¢, n, X.

ByKBeHHbIE BBIDAXKEHUA WHOTAA MCIOJIB3YIOT [JIsi PELIeHHs OJNHO-
THIHBIX TEKCTOBBIX 3agady. IIpu 5TOM pelleHue 3aAadd COCTaBJIeHHEM
GYKBEHHOTO BHIDAYKEHHA YACTO HASHIBAIOT PeNIeHMeM 3aJaduu B oGmem
pune. TakuM croco60M HOJNB3YIOTCA B T€OMETPUH U (U3UKe.

‘Banaua 1. JIBa 6paTa KOJJIEKIUOHMPYIOT IOYTOBEIE MAPKH. ¥ CTap-
mero G6para B 3 pasa 6oablle MapoK, YeM y MJajIIero, & BCEro y HHX
a mapok. CKOJBKO MapoK y Kaxxoro?

Pemenue. ¥ muagmrero 6para 1 gacTh BCeX MapoK, y CTaplIero
Gpara 3 Takue Ke YACTH, a BCEIro Ha @ MapoK npuxozurcda 1 + 3 = 4 gac-

a a
tu. Torga Ha 1 yacTek IPUXOAUTCH 1 Mapok, a Ha 3 4YacTu 5 MAapoK.

a 3a
Hrak, y muagmniero 6para 1 Mapok, y crapurero 6para T MapokK.
a 3a
OTrBerT: < MAapoK u 'y MapoK.

Bapgaua 2. Typucr méa @ 4 cO CKOPOCTBIO 5 KM/4 U b 4 co CKOpO-
cTei0 4 ¥M/4u., OnpezenuTe CpeAHIOI CKOPOCTH TypHCTa.
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Pemenue. Typucr npomeén (5a + 4b) xm 3a (a + b) 4. IToaTomy ero

i 5a +
CpefHAsA CKOPOCTh H& NPOMAEHHOM y4YacTKe IIyTH paBHAa > M/q.
5a + 4b
OrBer: ——— KM/u,
a+b

3anaua 3. Briaguux monokun B G6aHK a p. Bamk obsA3yeTcss BBI-
NJIAYNBATE €My eyXeMecAdYHO p% [A0XoJa OT IepBOHAYAJILHOH CYMMBbI
BkJaajga. Kakos Gyzner moxox Briaguukxa yepesd 7 Mecsaues?

Pemenue. 3a kamaplii Mecsil GAHK BBIIJIAYHABAET BKJIAJYHKY

p Tap
a- 100 p. noxona. 3HAYUT, 34 7 MECAIeB ero JOXO0J COCTABHUT 100 P
Tap
OrBeT: — p.
¥ 200

3amaua 4. Bxiaguuk nosoxus B 6aHK a p. Bank obsasyercsa Haumc-
JIATH HA €ro CYET B KOHIle KaskJ0ro roga p% A0X0oAa OT CYMMBI BKJAzA,
HaxonuBIIeicss Ha cuére B TedeHHe dTOro roja. Kakas cymma Gyzer Ha
CuéTe y BKJaJYMKa B KOHIIE BTOPOro roxga?
Pemenne. K xorny mepsoro rozga cymma Bkiaaza (@ p.) yBeIUYHT-
14

el = ol L B
cd Ha a 100 p. ¥ cocTaBUT b =a + a 100 a-|1+ 700 (p.)- B xoune

BTOPOro rojsa cymma BKJazga (b p.) yBeauuurcsa emé Ha p% MU COCTABUT

? 2
P _ 14 14 . 14
b'(l+m}—a'(1+mJ'(1+m]—a'(1+E‘6) (p.).

p )2
OrBeT: a (1+ 100) D
BykBeHHBIEe BRIpaKeHHs Ha3BIBAIOT emé anre6pamuyecKuMH BhIpa-
JKEeHHSAMM, YHCJa TaK)Ke Ha3bIBaIT ajrefpandyeCKMMH BHIPDAXKEHUAMH.
Ecnu nBa maHHBIX anre6pamdyecKux BEIPDayKeHHUSA COEUHUTH SHAKOM
CIIOKEHHU#A, BBIYUTAHUAA, YMHOMKEHUA WU AEJEeHUs, TO MOJYYHUM CHOBA
anrefpanyecKoe BBIDAKeHHWEe, KOTOPOe HAa3hIBAIOT COOTBETCTBEHHO cyMm-
MO¥M, Pa3HOCTHIO, IPOU3BEJeHHEM WU YACTHBIM AAHHBIX anredbpanue-
CKMX BBIPa’KeHHiH. Bripoyem, He [/ BCAKHUX ABYX BBIDAXKEHHMI MOMKHO
ONpefeJINTE YacTHOe. ITO CBABAHO ¢ HejeHueM Ha 0.
Hanpumep, cymma, pasHoCTs, NIPOU3BeIeHUe U YaCTHOE ABYX ajred-
PaMYeCKuX BEIDa’XeHuil a + 1 u a — b ecrb, B CBOI0 odepens, anrebpau-
4YecKHe BbIDAKeHHUs, UMEIOI[He COOTBEeTCTBEHHO BUI:

(@a+1)+(a->b),(a+1)-(a-b), (@a+1)-(a-b),

2 _ a+
(a+1):(a-0b), nuau —

3HAK YMHOMEHHSA 4YacTO OIyCKaloT. Hamnpumep, HpomsBejgeHue
(a + 1) - (a — b) sanuceBaror u Tax: (a + 1)(a — b).
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' 191. a) Yro HasuIBalOT OyKBeHHBIM BhIpaxkeHumem? IlpuBeaure mnpu-
MepHI.
6) Mosxer u GyKBEeHHOe BBIPAKEHHE COCTOATH M3 ONHOM OyKBHI?
B) MosKHO nM Ha3LIBATH YHCIO ajrebpanMdyecKUM BhIpaskeHueM?
r) Yro HA3LIBAIOT CYMMOI, PA3HOCTHIO, IPOU3BeleHHEeM, YaCTHBIM
ABYX JaHHBIX ajredpawdyecKkux BeipakeHuii? IIpuBeauTe mMpHUMepEI.
a) Mo:xHO JM ONyCKATh 3HAK YMHOMEHHHA NPH 3alHCH IIPOU3BE-
neHus ajrebpardecKux BhbIparKeHU?
2.5-5:3
7-5-1
BOM a. 3amMIINTe IIOJyUYEeHHOe ajrebpandecKoe BhIpasKeHHe.
6) B uncaosom Beipaxkesuu 4 -(6-3-6)—6-(4 -3 — 4) zame-
HuTe uuciao 4 6ykBo# a, unucio 6 — OykBo# b. 3anmuIuuTe IMOIY-
yeHHOe ajrebpamdecKoe BbIpaskeHHe.

192. a) B uHCJI0BOM BBIpa’KeHUHU 3aMeHHTe Yucao 5 OykK-

193. Hanumwure anrefpanyecKkoe BBIPa’keHHe, C IIOMOIIBI0 KOTOPOTO
BBIUUCIIAETCA:
a) TOyTh IPA PABHOMEPHOM JBUKEHUH, €CJIH CKOPOCTh ABHXYyIIle-
rocs Tejia U, BpeMs IBHUMKEHHHA {;
0) IIoLIaAb NPAMOYIOJBHUKA JJIUHBI @, IIUPHUHEL b;
B) IepUMeTp NPAMOYIOJbHUKA NJIVHBI k, IMUDUHE {;
r) AJWHA OKPYXHOCTH paguyca T;
A) miIoliaik Kpyra paguyca R;
e) 00BéM NPAMOYroJbHOrO IMapauiejenuiefa C NJIUHOR peéGep
a, buc.

194. Hanuniure cymMMmy, pas3HOCTh, IIPOU3BEJeHHME H YacTHOe [OBYX
anrebpanueckux BeIpaxkeHu#t (a + b) u (3 — ¢).

195. Anrebpaudeckoe BeIpa)KeHue 21, rge n — jaioboe HaTypajabHOE
YMCJIO, 3aJaéT HATypaJbHLIE 4YHcia, Aeasmuecda Ha 2 (4ETHBIE
yucaa). Hanumunure anrebpamyeckoe BhIpaskeHHe, 3ajiarolnee:

a) ueJble 4yucJa, AeJAluecs Haleao Ha 5;
6) HaTypaJabHBIe UHCJAa, JeJAllHecs Ha 5 ¢ ocTaTKoOM 3.

196. a) [[Ba Opara KOJJIEKIUOHUPYIOT MOYTOBEIE MApDKU. ¥ CTapIIETO
6para B n pas Goibiie Mapok, 4eM y MJAAIIero, a BCero y HHUX
150 maporx. CKoJIBKO MapoKk y KaxXaoro?
6) PasaenuTe OTPE30K, AJIHHA KOTOPOI'O @ CM, B OTHOIIEeHUH b : c.
B) Paspenure oTpesok, AJMHA KOTOPOr'O @ CM, TaK, 4ToOBI onHAa
ero yacth ObLIa B 1 pas Gosabine IPYroi.

197. a) Typucr mén 2 94 coO CKOPOCTHIO X KM/4 ¥ 3 U CO CKOPOCTBIO
y kM/u. OupegesuTre CPpeHIOI CKOPOCThH TYPHUCTAa HA NPOHJEeHHOM
yd4acTKe IIyTH.

6) TypucT mén @ 4 cO CKOPOCTBIO 5 KM/4 U b 4 CO CKOPOCTHIO
4 km/u4. OnpezsenuTe CPesHION CKOPOCTH TYPHCTA HA NPOHAeHHOM
yd4acTKe OyTH.
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198. CxopocTh KaTepa OTHOCHUTEJIBHO BOALI PaBHA U KM/4Y, a CKOPOCTh
TeYeHUs PeKH paBHA U KM/4. Paccrodanue Me:Ay OpUCTAHAMH A
u B pasrO 60 kM. OnpesenuTe BpeMs ABU)KeHUsA KaTepa oT A 1o
B u obparHo.

199. a) Ilepsriii kKycok cruaBa maccoit 400 r comepsxut p% oJosa,

a BTOpO# Kycok cmiasa maccoit 100 r comepxur ¢% osioBa. Onpe-
JeJIuTe NIPOIEeHTHOE CoaepsKaHNe 0JI0OBA B HOBOM CILIaBe, IIOJYYeH-
HOM CILIaBJIEHMEM JTHX KYCKOB.
6) IlepBBIff KyCOK ciiaBa Maccoi x r cogepxur 60% ogaosa,
a BTOPOHM KYCOK cIljiaBa Maccoil y r comep:xut 40% oiosa. Onpe-
JleJIuTe NPOLEeHTHOe COAepIKaHe 0JI0BA B HOBOM CILIaBe, IIOJYyYeH-
HOM CILJIaBJIEHHEM BTHX KYCKOB.

200. a) Briaguuk monoKua B 6aHK a p. BaHK 006sA3yercs BBIJIAYM-

BaTk eMy eXXeMmecaAuHOo p% [oXoJa OT NEePBOHAYANBHOM CYMMBI
Brnajza. Kaxkos 6yaer Hoxoj BKJIaJUUKa yepesd rof?
6) Bruaguuk mosoxkus B 0aHK a p. BaHk 00a3yercs HAYUCIATH
Ha ero CYeT B KOHIle KaXXJoro roga p% HoXoZa OT CYMMEI BKJIAZA,
HaxoJuBINelcAa Ha cuéTe B TedeHHe aToro roga. Kaxasi cymma 6y-
JeT Ha Cu4éTe y BKJAJUUKA B KOHIE TPEeThero roxa?

T O ]

T P E A

OpHouIeHOM HA3BIBAIOT ajrefpandyecKoe BEIPAMKeHHE, ABJIAIOIIEeCH
npoussefeHneM OYKB B yuces. 3TH OYKBEI ¥ YHUCJIa HASLIBAIOT MHOMKHTE-
JAMH AAHHOTO OJHOYJIEHA.

Hanpuwmep, anrefpandyecKoe BhIparkeHUE

3abe

€CTEh OJHOYJIEH; €ro MHOMKUTEJIAMHA ABJAIOTCA YMUCI0 3 U OYKBHI @, b, c.
3aMeTHM, YTO IIPH 3AIKUCH 3TOTO OJHOUJIEHA ONYIIeHBLI 3HAKHU YMHO-
JKeHHUS.
Bor emé npumeps! OJHOYIEHOB:

x-(-3)-y-1-%x, 1-a-(-1)-b, a'O'b-(—%].a_

31ech IPH 3AOHUCH OJHOYJIECHOB 3HAKUM YMHOXKEHHSA He OIYIEHEI.
Yucno nau ogny GYKBY TaK’Ke HA3BIBAKOT OTHOUYIEHOM.

Hanpumep, anre6panyecKue BbIPAKEHUA
1
a, b, C, 1, E; 0
€CTh OJAHOYJIEHBI.

Yucao 0 Ha3HIBAIOT HYJIEBBIM OXHOYJICHOM.
CdopmynupyeM HEKOTODEIE CBOMCTBA OJHOUJIEHOB.

CeoiicTeo 1. [IBa OfHOYJIEHA CUMUTAIOT DABHBIMHU, €CJIHM OHH OT-
JUYAaIOTCA APYT OT APYra JIUINb HOPAZKOM MHOMKHUTEJNe.
15 8amucy paBeHCTBA ABYX OJHOYJIEHOB MCIIOJIBE3YIOT 3HAK PABEHCTEA.
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IIsa opguounena a3bc u 3cha paBHBI, TaK KaK OHH OTJHYAIOTCH
JIAIIEL TOPAJKOM MHOXMXUTEJNIEH, II039TOMY HUINYT PaBEHCTBO

a3bc = 3cbha. (D

CeoilicTeo 2. lBa ogHO4YJeHA CYMTAIOT PABHBIMH, €CJIH OAWH M3
HUX IOJIy4YeH U3 APYToro 3aMeHOH HEeKOTODPBIX €ro YHCJIOBBIX MHOXHTe-
Je# ux npousBefeHumeM. Hanpumep:

a-7-(-8)-b=a-(-21)-0b,
c-2-4-b-3-1-a=c8b3a.

CeoicTeo 3. OmHOYJEH cYUTAIOT PaBHBIM HYJIIO, €CJIH CpelH
ero MHOMXHUTeJel ecTs Yyucao Hyabs. Hampumep:

a-(-1)-5-0-¢c=0,
0-3.¢-b=0.
TaxuM o0pa3oM, OJHOUJIEH, CPEJH MHOMKUTEJIell KOTOPOro eCTh YMC-

JIO HYJb, ABJAETCA HYJEBBIM OIXHOYJIEHOM. OcTranbHEIe OOHOYJIEHBI Ha-
3bIBAIOT HEHYJEeBBIMH.

CeoilicTeo 4. /IBa ofHOWIEHA CUYMTAIOT PABHBIMH, €CJIU OJUH M3
HUX TIOJIy4eH M3 APYroro omyckasueMm MHOoxxuTens 1. Hanpuwmep:
a-1-b-c=abc,
1 - abd = abd.

B
201. a) Yro HaswiBaiOT ogHO4YIeHoM? IIpuBenuTe mpHUMepsHl.
6) Yro Has3pIBAlOT MHOXKHTeNAMU oxHouneHa? IIpuBeaure nmpu-
MEpBEI.
B) SflBnsercs su omHOYIEHOM UmciO; OykBa?
r) Yro Ha3BIBAIOT HYJIeBbIM ofHOUJIeHOM? IIpuBenuTe mpuMepHI.
 202. IIpuseauTe IpUMepLl PABEHCTB ONHOYJEHOB.

' 203. fIBaseTcA MU OAHOYJIEHOM BhIpaKeHHUE!

a) a; 6) a +b; B) ba; r) b2c;
) B e) &, ) —xy; 3) Ta - 3;
Al G n’ b’ il ’
u) —1,(26); k) (@-b)-83; ) %axy; M) 07?

' 204. HazosuTe yucJIOBBIe U OYKBEHHBIE MHOMHUTEIHN OJHOYJIEHA:
a) a9; 6) 0,6xy;  B) c%; r) bac;
n) x(-Dy; e) a; k) 5kb; 3) 0,21axy.

205. Hanumure BCe OZHOYJIEHBI, IOJyYaAKIIUEeCAd M3MEeHEHNEeM NOopAn-
Ka MHOMKHTEJEeH OJHOYJIeHA:

a) 3ab; 6) d(-2)3c; B) xTyz; r) a4;
n) ab3d; e) 2akb; x) a(-2)bec.
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206. VYopocTaTe 3anMch OSHOUYJIEHA:

a) Oab; 6) xy0z; B) lkpx;
r) ablm;  x) abb(-3)c(-8); ) 6x%y (—%)z.

IIpousBeeEHe OXHOWIEHOB PABHO OJHOUJIEHY, MHOMKHUTEIAMH KO-
TOPOTr0 ABJIAKITCA BCE MHOMKHTEJNM NAHHBIX OJHOYJEHOB.

Hanpumep, mpousBeseHue ofHOUYNEeHa a3 M OfHOYJIeHa bca ecTh
onHOUJeH adbca, UTO 3aNKCHIBAIOT B BHJE pPaBeHCTBAa

a3 - beca = a3dbca.

IIpoussesenue k OAMHAKOBBIX OJHOYIEHOB, KaXKABIA M3 KOTODPBIX
ecTk a, KpaTko o0osHauaoT a* u HaseiBaioT k-il crenmennsio a. Yucio &
Ha3bIBAIOT MOKa3aTejieM CTeleHH, a OYKBY @ — OCHOBAHHEM CTeleHH.
Hanpumep, onumryr:

aa = a?,
aaa = a®,
aaaa = a*

M rOBOPAT COOTBETCTBEHHO, UTO
npoM3BeJleHHe a Ha @ PaBHO @ BO BTOPOU CTeNeHH, UJIN @ B KBaJpaTe;
NpOU3BEJleHUE TPEX MHOMKUTEJIeH, KamAblii M3 KOTODHIX €cTh a,

PaBHO @ B TPETHEH CTENEeHH, WJIH d B KyOe;

IIpou3BeJleHHe YeThIPEX MHOMKHUTENeH, KaXKAbli U3 KOTOPHIX eCTh a4,

PaBHO @ B YETBEPTOM CTENEeHH U T. J.

ITnmyT TakxKe:
al=a

H roBOpHAT, 4TO @ B nepnoii CTelleHH paBHO a.
Eciu m u n — HaTypaJibHEIE YHCJIA, TO BBIIIOJHAIOTCA paBeHCTBA:

amaﬂ=amﬂl, (1)
(ab)y*=a"-b", : (2)
(a"‘)" = gmn, (3)

e T T

PasencTBo (1) o3Hauaer, YTO NPU YMHOKEHHHM CTeleHeil OJHOH H
TOH ke OYKBBI IIOKasaTeJIM CTeHeHeH CKJAaJbIBaloT, & OCHOBAHHE OCTaB-
JIAIOT OPEeXHUM.

PaseHncTEO (2) 03HauaeT, 4TO NPU BO3BEJEHUH B CTEeIleHb IPOU3Bee-
Hus OYKB HAJO BO3BECTH B 3Ty CTEIEeHb KaKAyi0 OYKBY M DPe3yJbTATh
IEPEeMHOMKWTh.

PasenctBo (3) o3HavaeTr, 4TO IPH BO3BEJIeHUM CTEIeHHM GYKBEI B CTe-
IIeHb HaJI0 B3ATH IOKAa3aTeJeM CTeleHH NPOU3BeJeHne oKasareseil cre-
neHeil, a OCHOBAHWE OCTABUTH IIPEIKHUM.
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CupaseanuBocTs paBeHcTB (1), (2) u (3) moaTBep:KAaeTca CIEnYIO-
IAMH OpUMEpaMM:

a®a? =aqaa - aa = aaaaa =a®=a®**2,
ala® =a -aaa =aaaa=a*=al*3,
(ab)?2 = ab - ab = aa - bb = a?b?,
(a®)®2=a? -a® - a®=aaaaaa =a’=a?'3,

ChopmynupyeM emié TpU CBOMCTBA OXHOUJIEHOB.

CeownvcTeo 5. /lBa ofHOWIEHA CUMTAIOT PABHBIMH, €CJH OIUH M3
HUX IIOJIyUYeH M3 APYroro 3aMeHOW NPOU3BEIEeHUS MHOXMHUTeNeH, Kax-
IBIM M3 KOTOPBIX €CTh OfHA U TA yKe OYKBa, COOTBETCTBYIOIEH CTEIIeHbIO
aToi Oykeel. Hanpumep:

5a%bab?® = 5a3bt,
2a3baalb? = 2a°3b3,
(-8)aaab = (-3) a®b.

CeocTteo 6. Eciu mepes OXHOWIEHOM IIOCTaBUTH 3HAK «+»
(m1roc), TO MONYYUTCHA OJHOYJIEH, paBHEIN ucxogHoMy. Hanpumep:

+abe = abe,
+(-7)ab = (-7)ab.

CeroicTteo 7. Eciu mepes OZHOYIEHOM IIOCTABHTH 3HAK «—»
(MHHYC), TO HOJYYUTCA OZHOYJIEH, PABHBIA HCXOAHOMY, YMHOKEHHOMY
Ha uyucyo (—1). Hanpumep:

—abe = (-1)abe,
—(-T)ab = (-1)(-7) ab.
ITonw3ysace cBOMCTBOM 7, IOJy4YaeM paBeHCTBA:

—(-7ab) = (-1)((-1) 7ab) = (-1)(-1) Tab = Tab,
-(-a)=(-1)(-1)a =a.

OpHOuNeH W TAKOH JKe OJHOYJIeH, HO CO BHAKOM MHMHYC Ilepes HUM
Ha3LEIBAIOT NPOTHEONOJIONKHBIMM omHOWIeHamHu. Hanpumep, onzroue-
HbBI 3a2be u —3a2bc — IPOTHBOTIOIOKHEIE OHOUIEHEI. YT100BI HONYUIHTE
OAHOWIEH, NPOTHBONOJOMXKHBIM AaHHOMY, HYKHO Iepel AaHHBIM OJHO-
YJIEHOM ITOCTAaBUTh 3HAK MUHYC, MJIH, YTO BCE PABHO, YMHOMKHUTE €r0o Ha
gueso —1.

Hanpumep, OAHOYJIEHEl @ U —@, TAK Xe Kak —a u —(—a), — mporu-
BOIIOJIOKHEIE OJHOYJIEHBI.

OrmeTnM, 4TO cBo¥icTBa 1—7 NMpUMEHAIOT JJIA YIPOUIEHUA 3allUCH
OJIHOYJICHOB.

. 207. a) Yro HaswIBaIOT k-i cTeneHbI0 OYKBBI a?

6) Yro HA3BIBAIOT OCHOBAHHEM CTEIEHH; IIOKA3aTeeM CTeleHu?
B) Yemy paBHa mepBas cTeneHb OYKBEI a?
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Ilo xakomy mpaBuy:

4) YMHOKAIOT CTEIIeHU ONHOM U TOH e OYKBHI;
6) BO3BOAAT B CTENEHb IIPOM3BeJleHNe OYKB;

B) cTeneHb OYKBBI BO3BOAAT B CTEHeHb?

a) ChopmynupyiiTe cBOMCTBA OJHOUJIEHOB.
6) Haxue ogHOYJIEHBI HA3BIBAIOT IIPOTHBOMIOIOMKHBIMU?

3anuIuTe OJAHOYJIEH, IPOTUBOIOIOMKHBIHA JaHHOMY:
a) 6ab; 6) (-3)bc; B) 8kcp; r) p;
n) —k; e) 0; xK) 2,5; 3) —18abx.

3anumuTe NPOU3BeJeHNMe OJHOYJIEHOB B BUJE CTENeHH, Ha30BHUTE
OCHOBaHWE U IOKAasaTesb CTEIleHH:
a) bbbb; ©) aaaaa; B) cccccce; 1) kkkkkkEERE.

YEDDCTHTG 3alliCh OOHOYJIeEHA, MCIOJbB3YSA CTEelleHb:

a) aba; 6) kpppkp; B) 3abab; r) Txxyyyyx;

I) ababa; e) 3a2a3a; x) adat; 3) a®a3a’.
YIpocTure 3amHch OAHOYJIEHA, UCIIONb3Ys CBOMCTBO CTENEHU:

a) a?a3; 6) bib; B) k°k3; r) x3x12;

n) aba?; e) kindk3n?; x) 2x3yxys; 3) 3al%2a1%2,

Haifinure ogHOWNIeH, paBHBI IPOM3BENEHHUIO OAHOUIEHOB (214—217):

214,

216.

a) 3ab - 2a; 6) 8bc? - be;

B) 9ce? - 6ce; r) 7e2k - 6e3k;

n) 4ap? - 5a?p; e) 6kp - Tk?p?;

#) 3abe - 6abce; 3) 4bc?e - 6bice;

u) Tc2ek - 5clelk; K) 6e2k5p - 8e3kip;
a) 4kSp2x3 - 4k%pixt; M) 9px2y3 - dpixiy2.
a) 11pk? - 4p3x; 6) 15x2%y3 . 8xty;

B) 3a : (—6)a?2b; r) (—4)b2 - (-T)bc?;
n) (=5)c3k - 5ck?; e) (=7)k?*p® - (-9) kp3;
®) (—5)p?x? - 8p2x5; 3) 25x2%y - (-6) x2y2.

1 23 41 .9, 12423, _2 |p2.2.
a)15ab lgab, 6)[13bc 15E:'c,
1.2, 2 .. T O T 2,

B) 2ck 3ck, r)lskp [ 15]kp,
it l Bl 1’_ 3. _i 2.3 .1 _ g .
,z:)[?.‘Jpx 13px, e)(quy (19 xy;

12,4248, _3|,2,4. 99| .3,.2.12 2
m)(lg}ax (Jax, 3) 26ac 13ac.
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217. a) (—711] - a?b - bb?%c - (-2)ac?; 6) 3ce - 17ek? - 2¢3k;
B) Hb2c? . Tced . (—-6)be?; r) (—5)e2k2 - 6e8p;
n) Tk%p - bpx + 5k3%x?; e) 2px? - 8x - 12y;
w) 12ak? - (-3) kx? - 2ax; 3) 13a3k - 5k%y - ay®.
218. IlpencraBbTe NAHHYIO CTENEHb B BHE nponaneneunﬂ
a) (xy)% 6) (ab)* B) (2x)% ) (3y)%
n) (2abce)l; e) (3muk)?; x) (13xy)% 3) (l'i"cd)a".
| 219. BosBeauTe B CTelleHb:
a) (a?)?% 6) (b%)3 B) (2a)% r) (3b)%
n) (4c?)% e) (bab)% x) (Tab?)3; 3) (9b%c)?;
2 2
) (3czet); k) (2a2k3)5; ) (%azJ ;M) [%a?-J ;
. l 2 2- - l 3 3. }_ 2. __l 3 .
H){lzc], 0)[136'], 1) 17ab > P) epx .
220. IlpexcraBsTe JaHHBIN OZHOUYJEH B BHJE KBajapaTa APYroro OJHO-
YJjieHa:
a) 25a?; 0) 49b%; B) 16¢%; r) 81(3ﬁ
Il) 64k8; e) iPS; JR) 2lalox6; 3) 1 il blzym.
- 221. IlpeacraBbTe AaHHBIN OJHOYJIEH B BHUJAe KyDa ApPyroro ogHo4JjaeHa:
a) 81.:13 6) 2}'b3 B) 125::6 T) 216e9
A 9 6y12, 18 9. 6018
) 27ac, e) 125!7 x) 158a p; 3)2 bc

BamumuTe B TabiuIle MPOU3BEJEHUA OAHOYJIEHOB, CTOAIIMX B BepXHEH
CTpPOKe U B JieBOM croJbue (222—223):

222.

- 224.

6ab 3b2%c 4c3p? 8atx? | B5b%y?

3ab
4bc?

T b  12a2 1lax

4a
12ab
10ab?

3anuinure:

a) mpousBeneHue Kyba a m xBajgpara b;

6) mpou3BeleHUE KBajpaTa @ ¥ yIABOeHHOro b;

B) IpousBeAeHHe Kyba a um yTpPOeHHOro xKpazpara b;
r) yABOEHHOe NpOoM3BelieHHe KBaapara a U Kyba a.
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loBopAT, 4TO HEHYJIEBOH OAHOYJIEH, COAEPKAINMH OYyKBBI, MMeeT
CTaHAAPTHBIN BHJ, €CJIM OH MMEEeT TOJbKO OAMH YHMCIOBOH MHOKUTENb,
3aIMCaHHBIN HA IePBOM MecTe, a KasKJjasd ero OyKBa y4acTByeT B €ro 3a-
OHUCH JNUINb OJUH Da3 B BH/Je HEKOTODPOH €€ CTEeNneHH; NPH 3TOM OYKBEHI
3amucaHbl B IIOpAAKe aadasuTa.

YUucioBo# MHOMKUTEIH HEeHYJEBOr0 OAHOYJIEHA, COAEPIKANero GyK-
BBl ¥ MMEIOIIEro CTaHNaPTHBIA BHJ, HA3HIBAIOT KO3(dHUUMEeHTOM OXHO-
YjeHa.

Hanpumep, HeHyJIeBBIE OJHOYJIEHBI

(-12) ab%e, %x“yz, (-1)a2b

oaneHa

L

HMEIOT CTaHAApPTHHIN BuUA. X K09(h(PHUIIMEHTHI COOTBETCTBEHHO DaBHBI
gucygaMm —12, 3’ -1.

Ecin HenyJIeBOi#f OZHOYJIEH MMEET TONBKO OYKBEHHBIE MHOMKHTEIIH,
TO CYHUTAIOT, UTO ero xKoaddumueHT pasex 1.

Hanpumep, oagHOYIEHBI

a, ab, x2yz?

ABAAIOTCA OJHOYJEHAMH CTaHZAPTHOTO Buja. KoshdHUmeHT Kaxkgoro
B3 HUX paBeH 1.

Ecnu xoaddunmeHT HEHYJIEBOro OAHOYJIEHA CTAHAADTHOTO BHAA
€CTh OTPHIIATEJBbHOE YHCJIO, TO TAKOH OAHOUIEH 3aIMChIBAIOT eIé U TaK:
CHavaJla mUINeTCHd 3HAK MHMHYC, IOTOM a6CoJIOTHas BeJauuyuHa Ko3hhH-
LMeHTa, a 3aTeM OyKBeHHBIe MHOKHTeau. Hanpumep, oZHOUYJIEHB

4 4,,2 2R3
—-—x%'y“, —a<b
3 y

4
CUHMTAIOTCHA OAHOYJIEHAMY CTAHAAPTHOI'O BUIA: 3 koa(duUnUeHT mep-

BOTO U3 HHUX, —1 — kKoaddunuent sroporo. [Ipu srom numyt:

(_EJ xiy? = _Exq.yz’ —a2b® = (-1) a2b’.
3 3

JIro6oe meiicTBUTENBHOE YUCIO CUUTAETCHA OAHOUJIEHOM, 3aIllHCAH-
HBIM B CTaHZapTHOM BuJe. Hanpumep, uucna 3, -1, 5 aBaAOTCH OgHO-
gJeHaMH CT&HZ[&pTHOI‘O BHIOA.

CrasnapTHBIi BHJ HYJeBOro ogHOYJIeHa ecTh 0.

Crenyionie OZHOYJIEHBI 3aNUCAHLI HE B CTAHJADPTHOM BHJe:

3a22bc, (—1)ba?d?, Ta*ba?b3, 0 - a?b2.

JI:060# OfHOYIIEH MOKHO IIPUBECTH K CTAHAAPTHOMY BHUAY, HOJb3Y-
fAck cBoiicTBaMu 1—7. MHaue rosops, ansa go60ro ogHOUJIeHa HAHAETCS
OZHOYJIEH CTaHIapTHOI'O BHAA, KOTOPOMY OH paBeH.
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PaccMOoTpMM IpUMephI IIPDHBeJEeHHUSA OAHOYJIEHOB K CTAHZAPTHOMY
BHIY.

Hpumep 1. IIpuseném K  CcTaHAAPTHOMY BHAY  OJHOYJIEH
b2a?(-1) c3ab®4c?.

b2a?(-1) c3ab34c? = (-12) a®b®c3 = —12a3b5¢3.

IIpousBeaeHue BCEX YHCIOBLIX MHOXKHUTEJEH 3aeck paBHO —12. 9To
Koa(ddUIUEeHT OJHOUIeHA, 3alIUCkIBaeM ero Ha nepsom mecre. Ilpousse-
neHue creneHeit b pasuo b2 - b3 = b5; mpomsBeseHUe CTelneHell ¢ pPaBHO
¢ - ¢2 = ¢%; npousBe/ileEUe cTeneHeH a paBHO a? - a = a®. Pacnonaraem Gy-
KBBI 4, b, ¢ B IOpPAKe JJaTUHCKOro ajpasura. B urore nosydaeMm mepBoe
paBeHCTBO. 3aTeM, UCIOJIB3YA COTJIAMIEHNE O BAlICH OJHOYJIeHAa C OTPH-
IaTeJbHBEIM KO2(Q@PHUIHEeHTOM, MUIIEeM BTOPOe PABEHCTRO.

IIpumep 2. a®5b0c¢ = 0.
310 HyJIeBOIl OJHOYJIEH, IOTOMY UYTO CPEAH ero MHOXKUTEJIed uMeeT-
ca gucso 0. Ero crasmapTeelil By ecTh yuciao 0.

Crenensi0 HEHYJEBOr0 OJHOYJIEHA CTAHAAPTHOTO BHJA HA3bIBAeTCH
cyMMa IIOKasaTejiell cTeleHeil Bcex ero GYKB.

Hanpumep, omHouseH 3a2b — TpeTheil CTEeNeHH, OZHOUJIEH 3¢ —
nepgoii crenesu. CreneHs oxHousneHa 2a®h paBHA YETHIPEM.

IleificTBUTENLHOE, OTJINYHOE OT HYJIS YHCJIO CUUTAECTCH OJXHOUYIEHOM
HYJIEBOM CTeNeHH.

Hanpumep, OgQHOYJIEHBI

=5,T, =0,8, =
16

uMeloT creneHs 0.
Yucso HYJb — HYJEBOW OJHOUYJIEH — 3TO EJHUHCTBEHHBIH OJHO-
YJIeH, CTelleHb KOTOPOro He oIpezeseHa.

'225. a) Kaxoit HeHyJIeBOM OHOUJIEH HASKIBAIOT OHOYJIEHOM CTAHZADT-
HOro BHAA?
6) YTo HA3HIBAIOT K03(h(PHUIHMEeHTOM HEHYJIEBOTO OJHOYJIeHA?
B) KakoB craHgapTHBI# BUJ HYJEBOTO OJHOYJIEHA?
r) Jo6oi Ju OJHOYJIEH MOKHO IPUBECTH K CTAHAAPTHOMY BUAY?
)],) tI"l“O Ha3bpIBAIOT CTEII€HbIO HEHYJIEBOI'0O OAHOYJIeHA CTAHIJAPTHO-

ro suzpa?
e) OnpenesieHa Ju cTeneHb HYJEBOI'O OJHOYJIEHA?

226. Yxaxxure Koa(duUIHeHT OJHOUIIeHA, 3aITMCAHHOIO B CTAHAAPTHOM

BHE:
a) 10a; 6) 15a2b; B) 127b3c4; r) a;
n) ce; e) (-8)e'k"; x) (-16) k?p; 3) 20p%x®;

u) —x3y?; K) %ac.
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227. [JaHBl OZHOYJIEHBI CTAHAAPTHOTO BHZAA, ONPEAEIUTE HX Koo hu-
IMEeHTBI U CTeNIeHH; YKaKHUTe OJHOUJIEHBI, PA3INUYaIOIIUeca TOJIb-
KO Kos(punmueHTamu:

a) lé—a; 6) b; B) —c, r) 4ab;

x) —2a; e) 20b2; ) 10a2be; 3) Tb;

un) 5a2be; K) 3abc; a) —6,41a; M) 8,3ab;

) 24b; 0) %bﬁ; n) 15p% D) 2§b2.
228. Ilpuseaure OJHOUIEH K CTAHZAPTHOMY BUAY:

a) (-2)b3; 6) 4a8; B) (-2)bb%4;

r) 3a2a®8; n) px?(-1)p3xS; e) 16x*y®3x2y;

k) (—3)b3c2bt(-4); 3) 3e2k3(—4)ek?.
229. 3anuumure:

a) mpousBefeHHe a M KBaapara b;

6) mpomsBegeHue Kyba @ U YABOEHHOTO b;

B) YABOEHHOE NIPOM3BeAeHMe @ M KBazpara b;

T) CyMMYy KBaJpaToB a U b;

) KBajpaTr CyMMBI @ U b;

€) mpousBeleHMe KBajpara @ ¥ KBajgparta b;

K) cyMMy Ky06oB a u b;

3) mpousBeaeHue b u Kyba a.

230. IIpuBeauTe OZHOYJIEH K CTAHAADTHOMY BHAY, HANAUTE €ro Koag-
bunMeHT U CcTeleHb:

a) 3acbb; 6) dcab; B) (-1)acbb; r) cdab;
n) ba; e) Tx0y; ) —:—3; 3) 0;

i S 2, i 2.4
u) 500xy( 1)yzx2; K) ( 3ny (0,3)* zx*,

4.6. NopobHbie opHOUNEHD! |

2 ran

Henynessle ogHOUIEHBI CTAHZAPTHOIO BUAA HA3LIBAIOT MOXOGHBIMM,
€CJIM OHM PaBHBI MJIM €CJIY OHM PasJIMYaloTCA JHUINb CBOMMHU K0a(dumu-
eHTaMH.

Hanpumep, onHousens! 3ab u 5ab nomobHEI, Tak KAaK OHM pasjiuya-
IOTCHA JUIIL CBOMMH KO03(QPHIMeHTAMHU.

Yro6bl y3HATE, NOAOOHE! JIX JaHHbIE OXHOYJEHBI, UX HANO0 IPUBECTH
K CTaHJApPTHOMY BUIY.

BrisicHUM, nono6HBI TH omHOWIeHB! abab? u baab?.

IIpuseném ux K crapgaptTHoMy Buay: abab? = a2b® u baab? = a2b3.

OpsouneHnnl NOZOGHBI, IOTOMY YTO IOCJEe NPUBENEHUS HUX K CTAH-
JapTHOMY BHAY BHUJHO, YTO OHM DPABHEI.
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Opuounensl —3a?be u a?(-2)b3c = —6a?bc Tax'xke MOZOOGHEBI, IOTO-
MY 4TO IIOCJIe NIPUBEJEeHUsI UX K CTAHZAPTHOMY BHAY fACHO, YTO OHH pa3-
JUYAIOTCH JIUIIE KO3 PHUIMeHTaMH.

Cpexnu oxHOuJeHOB a2, b2, a®, 1, 3a%b, 3ab? Her MOJOOHBIX — JIIO-
Oble iBa U3 HHUX He NOJ00HEI.

Ilo onpeneneHn0, cymMMa MoA00HEIX OJHOYJIEHOB DABHA OHOYJIEHY,
Moxo6HOMY KasKIOMy M3 HUX, ¢ K03(OUINEeHTOM, PaBHBIM CyMMe K03(d-
(bUIMeHTOB AAHHBIX OAHO4YJIEHOB. Eciam cymma Koa(h@HIIMEeHTOB paBHa
HYJII0, TO ¥ CyMMa OJHOYJIEeHOB paBHa Hyxo. Hanmpumep:

3a?b + 2a?b = (3 + 2)a?b = 5a?b,
2x3y? + (-2)x3y2=(2 - 2)x3y2 =0 - x3y2 =0,
Txyz + 3xyz + (-5)xyz = (7 + 3 + (-5)) xyz = Sbxyz.

Ilo ompemeseHWI0, Pa3HOCTH JABYX HOJOOHBIX OJHOYJIEHOB paBHAa
OJIHOUJIEHY, II0OA00HOMY KaXKAOMY M3 HUX, ¢ K0a(hdUIHMEeHTOM, PABHBIM Pa3-
HOCTH KO03()(UIMEeHTOB YMEeHbIIaeMoro 1 Beiuuraemoro. Ecau pasHocTs
K03 DHUIIMEeHTOB paBHA HYJIO, TO MU PASHOCTH OJHOYJIEHOB PaBHA HYJIIO.

Hanpumep:
2abc? — Tabe? = (2 — T)abe? = (-5) abe? = —babc?,
W T N
2 3 (2 3 6

3ac — 3ac = (3 — 8)ac =0ac =0.

3aMeHy CYMMbI NOAOGHBIX OAHOUYJIEHOB OAHOYJIEHOM, PDaBHBIM 3TOM
cyMMe, Ha3bIBAIOT NMPHBeJeHHeM MONOOHBIX YJIeHOB.
IIpuMepHBl IpUBegeHUA NMOJOOHBIX YJIEHOB:

1 1 .1 (1 1.1}, _(4 6 _.3) _1
3¢ 2‘”1“”(3 2+4)a_{12 12+12]a_12a’
4

7 ,-?-]xy=0xy=0.

2 6 4 2 6
—xXYy——xYy+—-—xy=|-—-—-+
y-—q¥ 7% (7 7

231. a) Kaxkue oHOWIEHBLl HA3BIBAIOT IMOJOOGHBIMHU?
| 6) Kak ckiajgbiBaioT (BBIYMTAIOT) IHOAOOHBIE OXHOYJIEHBI?

232. IIpuBeguTe HPUMEPHI PABHOI HYJIIO CyMMBbI (PasHOCTH) IMOJOGHBIX
OJHOYJIEHOB.

- 233. Kax IPUBECTH MOAOOHBIE YJeHBI?
Cpenu oxHOUYIEHOB HaiiguTe mogobuble (234—235):
234. a) a2bc, 2abca, adbe, —3bca?; 6) a?b, —aba?, -3a?b0, Ta?ba.

235. a) 2a®b, 3a'b?, 4a3b, 80a*b?, a®b, —a*b?, a, 6p*x, —c, (-5)ab,
6a*b?, —4p3x;
6) 0a2b3, —3ab2, Oab, 12a2b3, 2a3b2.



236. Haiinure ogHOYIEH, paBHBIA CyMMe HOLOGHBIX OJHOYJIEHOB:

a) 2x + 3x; 6) 3m + 5m;

B) a + 4a + a; r) 3b+ b+ b;

I) 2a + 4a + 6a; e) 4ab + ab + 12ab;

&) 17a? + 13a? + 11a2; 3) 15a2b + 14a2b + Ta2b;

u) 43ce? + (-17)ce? + 11ce?; K) 25b%¢c2 + (-27)b%c? + Th2c2,
237. Haiiaure ogHOYIEH, PaBHBIA PA3HOCTH HOAOOHBIX ONHOUJIEHOB:

a) Tx — 2x; 6) a — 3a;

B) 10a - 18a; r) —4b — 2b;

x) 3bc — 17bc; e) mk — 2mk;

k) 28a? - 17a?; 3) 4b?c — 12b2%¢c;

u) 17a2b? - 9a?b?; K) 24b2%c3 — (-17)b2c3,

238. Haligure cymMMy moZ0GHBIX OJHOYJIEHOB:
a) a2bc + 2abca + (-3bca?); 6) (—aba?) + Ta?ba + a3b;
B) Ta? + (-3a?) + (-4a?).

239. HailiguTe pasHOCTh NOAOOHBIX OJHOUJIEHOB:
a) 3abc — Tabc; 6) 9a®b? — 9a’b?;, B) 5a —6a; r) 7a - a.

240. IlpuseauTte mono6GHBIE YJIEHBI:

a) 18a?b — 4a2b + 6a2b; 6) 6a®b? + TaBb? + (—2)adb?;
B) 4b3c* + 8b3¢ct — 14b3c4; r) Oc2e® + 4c2e% — 16¢c2e%;
n) 2,1a2e — 1,6a% + 1,5a2e; e) 6,46a*k + 2,14a*k - 8,6a'k;

®) 5,18a%p? + 3,22a2p? — 2,4a2p3;
3) 7,14ax? + 4,36ax2 - 12,8ax2.

§=3. MuorouneHb

I 5.1. NoxnaTue mHorouneHa E

MuorounesoM Has3bIBAIOT CyMMY OAHOWIEHOB. OJHOYJIEHBI, BXOAA-
I¥e B 9Ty CYMMY, Ha3bIBAIOT WieHAMH MHOIOYJICHA.

IIpumepsr:

a) a?+ 2ab + b2 — mHOrOuNeH, a2, 2ab, b? — ero WieHL;

6) a3+ b® — mHOrOUNEH, a3, b3 — ero 4ieHSHI;

B) %az + (—2b) + (-b?) — mHOroOuNEH, %az, —2b, —b? — ero 4JieHHI.

. M=uorouien la2 + (—2b) + (-b?) npumHATO emé 3amuCcHIBATH TaK:

§ﬂ2 - 2b - bz.
Ito BeIDaXKeHHe TaKyKe Has3blBAIT MHOI'OYJIEHOM, HeCMOTpPA Ha TO

HYTO B €T0 3allMCH y4acTBYyeT 3HAK MHHYC. Hazno umets B BHIY, 4TO, HAa-
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3BIBasd OAHHOE BbIpaXeHue MHOT'O4YJIEHOM, CYHUTAaKT, 4YTO 3TO CyMMa
ONHOYJIEHOB gaz, -2b u —b2.

B CHJIY 39TOI'0 COIVIAIIeHUA PABHBI MHOT'OYJIEHBI

%az +(=2b) + (-b?) m %az — 2b - b2,

RJI.H 3aIIMCH paBeHCTBA JBYX MHOI'O4YJIEHOB yﬂOTpeﬁJlﬂIOT 3HaK pa-
BencTBa. IloaToMy mMeeT MeCTO pPaBeHCTBO
1 1
§a2 += (—2b) + (_bZ) = §ﬂ2 — 2b - b2,

ITomo6HEIM 00pa3zoM HHUIIYT:
B-pP=2+(P), (2P +(YP) =2 -y

OIIHO‘UIBH TaKKe Ha3pIBAKT MHOIOYJI€HOM.

5 7 b
IToaToMy BeIpaXxesHus a’, —2ab, 3 "9 0, @ MOXHO paccMaTpPHBaTh

He TOJBKO KaK OJHOWIEHBI, HO M KaK MHOTI'OYJIEHBI.
Yucao HYJIP HA3BIBAKOT HYJ€BBIM MHOI'OYJIEHOM.

241, a) Yo HA3LIBAIOT MHOTOUJEHOM; 4wieHaMu MHorowreHa? Ilpuse-
AWTe IPUMEp MHOIOYJIeHA W YKaXHUTe BCe ero 4JeHHl.

6) MoXXHO JIu cUMTaTh OZHOUJIEH MHOrodYaeHom? Urto Takoe HyJe-
BOI MHOT'OYJIEH?

B) MoxHo nu cumrars unciao 2,(5) MHOrouseHOM?

= IIpuBeguTe NpUMepHLl PABEHCTB MHOI'0OUJIEHOB.
HagzoBuTe 4JIeHBI MHOTOYJIEHA:

a) a+b+c; 6) a? + ab + b?%; B) a? — 2ab + b?%;
r) x®—38x2+8x-1; ) x3-%x2+§x; e) —x3+-$—x+§.
244. BroinumuTe BCe YJIeHBI MHOIOYJieHa:
a) 2x2 - 3xy — xy + Ty; 6) —x7 — x5 — 2x3 — 3x;
1 3 3
2rx-1=3 —x8 4+ S x? - =,
B) x 3x 3 r) —x°+ 4x T

245. 3anuIunTe MHOIOYJIEH, 4jeHAMH KOTOPOro ABJIAITCA ONHOYIEHBI!
a)auc; 6)2xmuy? B)2a,b®n(-2); r)xd 0,542 (—x)u (-5xy).
246. 3anuImuTe MHOIOYJIEH B BHJE CYMMEI OJHOYJIEHOB!:
a) a—b; 6) 2a-3; B) —xy-y*% r) —2x%-0,5y.
247. SBnAercda MU MHOIOYJEHOM BBIpAXXeHUE:
a) 2a - 7,2; 6) x2-3x+4; B) %—4;
3m
r) 1-n

; n) 7,823; e) 0?
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5.2. CBOMCTBO MHOrOYNEHOB E

MHuorourens! npeo6pasyioT N0 ONpeneéHELIM npaBuJiaM, KOTOphIE
Ha3bIBAIOT CBOMCTBAMM MHOTOYJICHORE.

CeoicTeO 1. Ysens MHOroueHA MOMKHO MEHATH MECTAMH.
Huade rosops, eciu oAMH MHOTOY/IEH OTIMYAETCS OT APYTOTO JIHIIh

HOPAAKOM YJIEHOB, TO TaKWe [BA MHOTOYJIEHA CUMTAIOT PABHBIMHU.
Hanpumep, MMeIOT MeCTO cleAyionue paBeHCTBA:

2a?b + 3ab? = 3ab? + 2a?b;
a? - b?=-b? + a?;
2-x+1=1-x+x2=-x+2x2+1.

CeoiicTBO 2. [Ipubaprenue K MHOT'OYJIEHY HyJA (HyJeBOro MHO-
roudjeHa) He U3MEHSEeT ero.

Wnage roBops, ey OAUH U3 MHOTOYICHOB IIOJIYYEeH U3 APYyTroro npu-
GaBJleHMeM YKCJIa «HYJIb», TO TAKHE ABA MHOI'OYJICHA CUUTAIOT PaBHBIMH.

Hanpumep:

at + (-a?) + 0 = a* + (-a?);
0 + abc = abc;
2a-3b+0-¢c=2a-3b-c.

CeoiicTBo 3. B MHOroUIeHe MOYKHO IPUBOAHUTH MOJZOGHBIE WICHEI,
Hnaue T'OBOp#A, €CJIM OJWH M3 MHOT'OYJIEHOB IOJYYeH U3 APYroro 3a-
MEHO# IOJOOHBIX YJIEHOB UX CyMMOI, TO TaKue ABA MHOIOYJeHA CUMTA-
10T paBHEIMH. Hanpumep:
a)a’+ab-ab+b?=a2+1lab+(-1)ab + b2 =a? + (1 + (-1))ab + b2 =
=a?+0-ab+b2=a?+0+b%=a?+ b
6) a® - 2a%b + 2ab? - a% + ab? — b3 = a® + (=2) a% + 2ab? + (-1)a2b +
+1-ab%—-b%=a%+((-2)+(-1))a% + (2+1)ab? — b3 = a3 — 3a2b +
+ 3ab? — b3,
MsI NOAYEPKHYIM COOTBETCTBEHHO OAHOW M JBYMS UYEPTAMH ABe
napsl NOAOOHBIX YIEHOB, 4 3aTEM IPUBEIH NOAOOHBIE UJIEHBI.

MHoOro4nensl MOKHO yOpOIIATh, NHOJL3YACh MX CBOMCTBAMH, KAk
IIOKAa3aHO BHIIIE.

. 248. ChopmyaupyiiTe cBOHCTBA MHOTOYJIEHOB.

249. 3anojHMTe MPONMYCKU, IPUMEHUB CBOMCTBO MHOT'OUYJIEHOB:
a) a?+b=b+...; 6) a+c+0=a+..;
B) a+cl+c2=a+...; ra+0+c=...;
a) a+ 2c+ 3c=...; e) a+2a+3c=....
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250. Kagkumu cBolicTBAMM MHOT'OYJIEHOB BOCIIOJIB30BAJHUCEH IIPH yIPO-
IIeHHU MHOTOYJIeHa:
a) a+b-a=a-a+b=0+0b=b;
6) 2x—y+x-8y-5x=2x+x-5x-y-3y=2+1-9)x -
-1+ 3)y=-2x—-4y?

Vupocrure mEOrOuIeH (251—253):

251. a) 2a + 5b + Ta; 6) 2x + 3y + 10x;
B) Ta+b+ 3a+b; r) a+ 7 +b+ 2a;
o 2x+y+3x+y+4x; e) a+ 2x + 5x + 2a + 9x.
252. a) 12a + 5b — 4a; 6) 19x — 24y + x;
B) 17x — 4y + 5x + 4y; r) ba — 2y + 4a + 2y;
n) 40x + 15y — 40x — 16y; e) 9a — 3b + 5a - Tb — 8a;
&) 2b— 6y + b + Sy — 3b; 3) a+ 2x +a—13x — 2a.

253. a) 1,1x - 2,7y + 0,8x — x + 3y;
6) 27a — 3,10 + 9a + 3,1a + 0,4b — a;

1. .2
B) §x+gy 2x+lzy,
r) 15a — 4x - 5,6a + 2,3x + a;
) 67,1a—%b+%a+2b+2,5a- Tbs
e) ib»~7x—3,2b+2%x+b+0,6x;

K) xyx — 2x%y + 2x — 3x;
3) ba? — 3a® + Taba + 3a? — 8a?b.

| 5.3. MHOrouneHb! CTAHAGPTHOrO BMAA |

e ) T

TOoBOpPAT, UTO MHOrOYJIEH MMeeT CTaHJXapTHBIM BHI, €CJIH BCe ero
YJIeHbl 3AIMCAHBI B CTAHAAPTHOM BHJIe M CDeAHM HHUX HeT IOJO00HBIX.
IIpuBenéM DpHMephl MHOIOUJEHOB CTAHZAPTHOTO BHMAA:

2, a,a-b, a2+2abz+b2,;}—a, 0.

IIpyMepaMu MHOTOUYJIEHOB HECTAHJAPTHOTO BHAA MOTYT CIyXXHTh
cJIeAyIOIe MHOTOYJIEHBI:

a-a-5a+6, ad-2ab+b2-38ab-11, 3 -5+ a’

Y mepBoro m3 HUX He BCe UJeHBI 3allMCAHBI B CTAHZAPTHOM BHJE.
V¥V BTOpOTO €cTh NOJ00HbIE UJIeHBl — BTOPOM M YeTBEDPTHIH, U Y TPETHETO
NOAOOHEI IIePBHIA U BTOPOM YJIEHEI.

MHoOro4JieH CTaHJaPTHOTO BH/IA, COCTOAINH U3 ABYX UJIEHOB, HA3KI-
BAIOT ABYYJEHOM; MHOIOYJIEH CTAHAAPTHOIO BHJA, COCTOAIIUNA U3 TPEX
YJIeHOB, HA3BLIBAIOT TPEXWJIEHOM M T. H.
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IIpuBeaém npumeps:
ABYYJICHOB: %az — 2b, ab - cd;

TPEXUJIeHoB: 3a — 2b — 7, x + yz — 22%;

YeTBIPDEXUIEHOB: @ + b — ¢ — d, —abc — acd — bed — abd.

HanoMuuM, 4T0 0HOUIEH TaKKe HA3BKIBAIOT MHOTOYJIEHOM, COCTOSM-
IEM H3 OZHOTO YJIeHa.

JIx060# MHOroYJIeH MOKHO NPHBECTH K CTAHZADTHOMY BHIY.

Hns aToro Heo6xoaumMo: 1) KaskABIH ero Y4JeH MPUBECTH K CTaHAapT-
HOMY BHUAY; 2) IPHBECTH HOAOGHBIE UJIEHBI.

Hanpumep:

=a®+(2+1)a® + (1 - 2)ab? — b3 = ad + 3a2b — ab? — b3.

B arom npumepe cHauasa Bce 4i€HBI JAHHOTO MHOTOYJIEHA IPUBEJIN
K CTAaHZAPTHOMY BHAY, V IOJYYeHHOr0 MHOI'OYJIEHA ITOAYEPKHYJIH COOT-
BeTCTBEHHO OHOM U IByM#A YePTAMH ABe Iapsl NOA00HBIX YICHOB H IIOCe
IpHBeNeHUA NOAOOHBIX YJI€HOB IOJYYHAIN MHOTOWIEH CTAHJAPTHOT'O BUAA.
W 3amevanue. Eciu MHOTO4JIeH IIOC/IE IPUBEACHASA €T0 K CTaHJapTHO-
My BHAY npeoOpasyerca B 0, TO OH ABIsfieTCH HYJIEBHIM MHOTOYJIEHOM.

Hanpumep, paccMOTpuM MHOrodjeHbl @ — a u 3x2 — x2 — 2x2. Onu
3anucaHbl He B cTaHAapTHOM Buje. [locie nmpuBeneHus: K cTaHAapTHOMY
BHJY OHM npeobpasyiorca B 0:

a—-a=0, 8x?-x%2-2x2=0.

CrenoBaTenbHO, 3TO HyJeBble MHOTOYJICHEI.

Crenensio HeHyJIeBOr0 MHOrOYJIeHA CTAHAAPTHOrO BHIA HA3LIBAIOT
HanOONBIIYIO U3 CTeleHeH OJHOYJIEeHOB, BXOAANIAX B 3TOT MHOI'OUJIEH.

Hanpumep, MHOrou1eH

Loz _9p47

3
3anMCcaH B CTAaHJaPTHOM BHJIe, OH UMeeT CTeNeHb 2, TaK KaK BXOAAIINe
B HEro OJHO4JIeHbl UMeoT crenenu 2, 1 u 0, Hauboabmas U3 KOTOPHIX 2.

Mguorounes —x3yz — x + y*> sanucaH B CTAaHJZADTHOM BH/JE, KMEET
CTEeNeHb 5, TAK KaK BXOJAINNE B HErO OJHOUIEHEI UMEIOT cTernesy 5, 1 u
2. OuesugHo, 4TO @b + ¢ — MHOTOYJIEH BTOPOii cTeneHu u abc — MHOrO-
YJIeH TpPeThed CTeIleHH.

Ms=orounen 2x — 5 umeer crenesb 1. ['0BOPAT emé, 4TO 3TO MHOTO-
YjIeH IIePBOM CTEeleHH OTHOCUTENBHO X.

AHAJOrAYHO MHOTO4JIeH 2a — 3b + 7 eCTh MHOTOUJIEH NepBOii cTeme-
HH OTHOCHTEJBHO a # b.

JIro6oe meificTBHTENIBbHOE, OTIIMYHOE OT HYJA YHCIO €CTh MHOIOUYJIEH
HyJeBoi crenernu. Hyns — equHCTBEHHBIH MHOTOYIEH, CTEIEHL KOTOPO-
ro He ompejeJieHa.

Ecnu MHOTOYJIEH 3aIMCaH He B CTAHAADTHOM BH/E, TO O €ro CTeNeHH
MOKHO F'OBOPUTH TOJIBKO IIOCJIe IPUBEAEHUA €T0 K CTAHAAPTHOMY BHUAY.
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. 255.

257.

a) Kaxoi#t MHOro4YIeH HA3LIBAIOT MHOIOYWIEHOM CTaHAApPTHOTO
puzna? IlpuBeguTe MpUMeEpHI.

6) Yro Ha3BIBAIOT [BY4JIEHOM, rpéxusenom? IIpuBesuTe IpUMeEpHI.
B) JI1060ii i MHOTOUJIEH MOXKHO IPHBECTH K CTAHAAPTHOMY BUIY?
r) Yro HY>XHO cAejaaThb AJs TOro, 4T06bI NPHBECTH MHOIOYJIEH
K CTaHAApPTHOMY BHAY?

n) YTo HA3HIBAIOT CTENEHBIO HEHYJIEBOrO MHOrOWIeHa CTaHAapT-
Horo Buza?

e) OnpegesneHa a1y CTENEHbL HYJIEBOT'O MHOTro4YJeHa?

WMeeT M MHOTOYJIEH CTAHAAPTHBIN BHI:

a) m—3n+2m; 6) a-2b-3a®+b;
B) 3xy — 3yx + 1; r) a®+ ab + b% + ab;
&) x5—2x%+3x3-1; e) ba — a?b — a%b;

x) a®b + ab® — a?b? + 2bab??

IIpuBeauTe MHOrO4YJIEeH K CTAHAAPTHOMY BHAY, OIpefeTuTe K03(h-
(IJHIJ.HBHTH M CTelIeHH ero 4JIeHOB:

a) b+ b+ ac+ac+ac;

6) 2a2-3b+b— Ta®-b;

B) xx + xx + x — 2x;

r) 2a®+ 4a® - 5a® + 5a’.

IIpuBefUTe MHOTOYJIEH K CTAHAAPTHOMY BHAY, OLPEJeNIHTe €ro
CTeneHsb:

a) 4a?b + 5b%a + baa + 3aba;

6) 5ad — Tax?® — 2ax® — a®x — ax?;

B) 3ax? - 3ax + 2a%x? — Ta’x? — a®x;

r) 6n3 — 8p2n® + p?n8 + 12n3p? + 2n?;

n) Ta® — 8aba® + 3a? — 4b;

e) x5 — Ty? + 3xyx* +2x - 1;

%K) ac + 2abc — Ta? + 3ca — 3cab.

VYnpocTuTe BEIpaXKeHHE:

a) 2aa +a - 3a + a?%;

6) 2x2 . 3xy — 4x - bx?y;

B) y2 - 2x — 8x2 - 2y + 2xy - 2y — xy - (—4x);

r) xx - (-2x) -y - 3xy + Tx? - (-2x) — 4y? - 2x.

Bumecto 6yxs C u D moabepure OSHOUIEHBI TAK, YTOOBI BHINOIHA-
JIOCh PaBEHCTBO:

a) 2a+C + a + 5b = 3a + 8b;

6) 3x+C+y+ D=11x+ by;

B) C — 2a + 3b — D = 10a — 4b;

r) C+D+x=25x+ 1Ty.
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]5.4. CymMma u pasHocre mHOrouneHos |
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Cymma MHOrouwseHoB pasna MHOTOYJIEHY, YIeHAMH KOTOPOTO SABJISA-
IOTCA BCE YJI€HBI JaHHBIX MHOTOYJIEHOR.
Hanpumep, cymma ABYX MHOTOYJIEHOB

a?+ab u b2+ qe

pPaBHa Mnoroqneuy
a®+ ab + b2 + ac.
3Jro MOMHO 3anucaTs B BHIO€Ee paBeHCTBa
(a% + ab) + (b2 + ac) = a? + ab + b2 + ac.

Pa3HocTh JBYX MHOTOYJIEHOB DaBHA MHOTO4YJIeHY, Y4JIeHaMH KOTOpO-
T'O ABJAIOTCA BCE YJIEHBI YMEHBIIAEMOI'0 ¥ B3ATHIE C IPOTHBOMOIOMKHBI-
MH 3HAKaMH BCE UJI€HbI BBIYMTAEMOTO.

Hanpuwmep, pasHoCcTs AByX MHOTOUYIEHOB

a?+ab u b2+ ac
paBHa MHOTOYJIEHY
a? + ab — b2 - ac.
ITO MOKHO BaIIHCATH B BHLE PABEHCTBA
(@® + ab) — (b2 + ac) = a? + ab — b2 — qe.
ITepexon oT snesoit wacTH paBeHCTB
(@® + ab) + (b2 + ac) =a? + ab + b2 + ac
u
(a® + ab) — (b2 + ac)=a? + ab — b2 - ac

K NIPaBoil HA3BIBAIOT PACKPBITHEM CKOGOK.
IIpy pacKpHITUH CKOGOK HOJMB3YIOTCH IIPABUIAME:

eclIM mepen cKoOKaMM CTOMT 3HAK ILTIOC, TO CKOOKM MOJK-
HO ONMYCTHTH, HE MEHAS 3HAKH CJIaraeMbIX, 3aKII0USHHBIX
B CKOOKH;

€CJIM Iepesi CKOOKAMM CTOMT 3HAK MHHYC, TO CKOOKH MOXK-
HO OHDYyCTHTH, M3MEHHB 3HAK KajKJOr0 CJIAaraeMoro, 3a-
KJAIOYEHHOIO0 B CKOOKH, HA NMPOTHBONOJIOMHBIIN.

Ecnu nepen ckofxaMu HeT HUKAKOTO 3HakKa, TO HoApasyMeBaeTcCsH,
4YTO CTOUT 3HAK ILIIOC.
Hanpumep:
(@a+bd)-(c+d)=a+b-c-d,
(a—b)+(d—c)—(x—y)—(z—~t)=a—b+d—c—x+y—z+t.
Ilepexox or npasoi#i wacTu aTHX PaBEHCTB K JIeBOM HA3BLIBAIOT
3aKJOYEHHUEM B CKOOKH.
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HPH 3aKJIOYeHHH B CKOOKM ITOJIB3YIOTCA IIPaBHJIaMM:

uT0OB! 3AKIIOYATH MHOIOYJEH B CKOOKM €O 3HAKOM ILIIOC
nmepej HUMM, HaJO0 3amucaTrh B cxofKkax Bce ero 4JeHbI
C TEMH ke 3HAKaMMH;

uTO6BI 3aKJI0YMTE MHOTOYJIeH B CKOOKHM CO 3HAKOM MMHYC
nepej HHMH, HAJAO 3amUCATb B cKoOKax BCe ero 4JjeHbI
C MPOTHBOIOJIOKHBIMHE 3HAKAMM.

Hanpumep:
a-b-c+d=(a->b)+ (- +ad),
a-b-c+d=(a->b)-(c—a).

' 260. CopmysmupyiiTe: npaBUja PAaCKPBITUA CKOOOK; MPABUJIA 3aKJIO-
YeHHA B CKOOKH.

261. 3anuImuTe B BUIE YUCJIOBOIO BEIPAXKEHUA U BBIUYHCJINATE:
a) cymmy uucaa 0,5 u cymmel uucen 1,7 u 1,23
6) pasHoCTb uymciaa 17 ¥ cyMMbI YHCEeJ 7 u b;
B) cymMMy uumciaa 4 u cymmsl uucen 8,3 u 2,7;
r) pasHOCTH uucia 17 u pasHOCTH 4mcesx 7 U 5;
n) pasEocTh cymMmsl yucenx 1,6 u 1,7 u uucaa 2;
e) cymmy pasHoctu uucen 2,8 u 1,1 u uncia 2,2;
3k) pasHocTh pasHoct: uucena 20,5 u 10,7 1 yncia 5,7.

262. 3anuuIuTe B BHJe MHOTIO4YJeHAa:
a) cymmy a + 3¢ u bab — 2b;
6) passHocTb a + 3¢ u bab — 2b;
B) cymmy 4a + ¢ u cymmsl 2ab — 3b u 4m — n;
r) pasHOCTb 4a + ¢ u cymmer 2ab — 3b u 4m — n;
1) cymmy 4a + ¢ u passHoctu 2ab — 3b u 4m — n;
e) pasHoCTb 4a + ¢ u pasHoctu 2ab — 3b u 4m — n.

263. IlpeobpasyiiTe B MHOrO4YJIEH CTAHZAPTHOT'O BHA:

a) ba — (a + 1); 6) x — (6x — 5);

B) 2a — (Ta + 5); r) 7-4x+ (2x - 1);

n) a+(a+ 1) e) (x-1)+ 6;

x) a+b+(a-D0) 3) (x-y)+(x—-y).
264. Yupocture BhIpaykeHHE:

a) 7a + (2a + 3b); 6) 9x + (2y — 5x);

B) (bx + Ta) + 4a; r) (bx — 7a) + 5a;

n) (3x — 6y) — 4x; e) (2a + 5b) — Tb;

w) 3m — (5n + 2m); 3) 6p — (5p — 3a).
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265.
266.

- 267.

Haiigure MHOrowIen, paBHLIH CyMMe MHOTOYJIEHOB:

a) 3a u (a + 2b); 6) 7Tx u (2 - 3x);

B) (3 -2a)u (-5a - T); r) (3x - y) u (-2x + 4y).
Haiinure MHOrOUJIeH, DABHEIN DPA3HOCTM MHOTOUJIEHOB:

a) (a +b) u 4a; 6) 6x u (4 - Tx);

B) (4b + 2) u (5 - b); r) (2x — Ta) u (4a + x).
Packpoiite ckobku u ynpocTure HOJIyYeHHOEe BhIPajKeHHe:
a) (ba + 3) - (a + b); 6) B3x—-1) - (y — 2x);

B) (2a + b) — (a + 2b); r) (x - 2y) - (2x - 4y).
IIpeoGpasyiiTe BeIpaXkeHre B MHOTOYJIEH craHjapTHOro Buza (268—269):
a) (5a% - 4a) - (2a2 + 5a); 6) (3x — 5x3) — (Tx® — 4x);
B) (@a+b+c)+(a—-b+ec) r) (x-y+n)+(x-y-n);

210'

271.

272.

a) (7a — 3b) - (5a + 3b) — (a — 5b);

e) Bx-5)+(8x—-T7)-(9x - 11);

x) 43x — 19y — (15x - 34y) + (9x — Ty);

3) 48a — (2a — 2b) — (14b — 28a) + (24b — 18a);
u) 5 Ta - (8 - 6a)+ (5 + a).

a) (x2+4x)+ (x2-x+ 1) - (x2 - x);

6) (a®+ 5a? + 3a — a) - (a3 - 3a2 + a);

B) (x2 - 3x + 2) — (-2x — 3);

r) (abc + 1) + (-1 - abe).

Bmecro 6ykB M u N noaGepure OXHOUIEHEI TaK, 4TOOBI BEIIIOJIHSA-
JIOCH PaBEHCTBO:

a) (@a+b+c)+(M~-N +c)=4a - 2b + 2¢;

6) (7x -~ N) - (M + 2y) = 8x — 2y;

B) (M + N) - (2a - b) + (a — 4b) = 5a + Tb;

r) (a—- M) - (N + Tb) - (2a + b) = —ba — 10b.

Yuopocrure:

a) (2a% - 10b3) — (4a2b — 12b3);

6) (3xy* + Tx%y) — (2xy2 — 6x2y);

B) 12ab — 30bc — 3cx — (15bc + 9Yex);

r) (10abc — 8bex — 21cxy) — (—6abe + bex — cxy);

A) (0,6ab — 0,5bc + cx) — (2,5bc — 0,5ab — cx);

e) (1
2

2.2 _ 2 5 5 a2y 1,22, 1 o 1

x°y 3ab 6ab 1) (ab 3¥Y +12ab 4}.

IIpy HeKOTOpBIX NpPeo6PAB0BAHUAX OBLIBAET HeoOXoauMo u3Me-
HHUTBH 3HAK, CTOAIOUN mepes CKoOKaMu, HA IPOTHUBOIIOJIOMKHEIIH,
Hanpuwmep: (@ — b) = —(-a + b) = —(b - a).

Hcnoneaysa sToT mpuéM, M3MEHWTe 3HAK, CTOAINUE mepey ABY-
YJIeHOM:

a) (2a - 3b); 6) (x+y); B) (~a-1b); 1) (-7a + 3).
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273. Jlans MHOrOWIeHH: A = a + b, B = 3a — 2b, C = a — 7b. Haiinure:
a) A+B+C; 6) A+B-C; B) A-B-C; r) —~A-B-C.

274. 3akJIO4YHUTe IepBhIe ABa YJeHa MHOroO4YJjeHa B CKOOKH CO 3HAKOM
MHUHYC Hepel HUMH, 8 IOCJeAHHe — B CKOOKH CO 3HAKOM ILITIOC
nepej HEUMM:

a) 2 —y*+2x-1; 6) 9y* -1 - x% - 6y;
B) —a® - 3a%+4 - a; r) —x +y+ x% - y2

275. Jlan mHorouwieH a + b — ¢ — p. IIpeacraBbTe €ro Kak:
a) CyMMy MHOTI'O4YJIEHOB, YTOOBI OZJHO M3 CIaraeMbIX 6s1y10 (a + b);
6) pasHOCTH MHOTOYJIEHOB, YyTO0BI yMeHbImaemoe ObL10 (a + b);
B) pPasHOCTb MHOTOYJIEHOB, YTOGHI yMeHbIIaeMoe GBLIO (b - c).

5.5. Npou3seaeHne OAHOYNEHO U MHOrouYseHa |

IIpousBeieAHe OQHOYJEHA M MHOIOYJIEHA PABHO MHOTOWIEHY, dje-
HAMH KOTODOI'O ABJAIOTCSA IPOM3BEJAEHUS TOTO OAHOYIEHA M KaXJ0ro
4yJleHa JaHHOT'O MHOTOYJIEHA.

Hanpumep, IpousBeieHIe OJHOUJICHA @ ¥ MHOTOWIeHa a — b paBHO
MHOTro4wIeHy aa — ab. DTo 3anuChIBAIOT B BHJ€ PaBEHCTBA

a(a - b) = aa — ab = a? — ab. 1)
B mociegHeM paBeHCTBE Mbl IPUBEJIH MHOTOYJIEH K CTaHZApPTHOMY
BUAY.
PasencTBo (1), HanucanHOe B O6paTHOM IIOpAAKe, UMeeT BHI:
a?—-ab=a(a-Db). (2)

B nasHOM ciyuae MHoroureH a? — ab nmpeoOpasoBaH B IpomaBefie-
HHUe ONHOYJEeHA @ U MHOrodjeHa a — b.

IIpeo6pazoBaEue MHOIOYWIEHOB B IIPOM3BEJEHHE OJHOYIEHA M MHO-
rouyjieHa HA3bIBAIOT BEIHECEeHHeM 3a CKOOKH 00Imero MHOMHUTEJSI MHOIO-
yJIeHa.

B paseHcTBe (2) MBI BEIHECTH 32 CKOOKM OGIIMiT MHOXKUTENS (OAHO-
yjeH) a MHOro4JeHa a? — ab.

Bor emié npuMep BhIHECEHHs 38 CKOOKH OOIero MHOMKHTeJ:

xiy — x%y? = x2%y (x2 - y).
JlagHBIH MHOTOYJIEH ¥ MHOIOYJIEH, IIOJYyYEeHHBIA YMHOMKEHHeM ero

Ha 9Hcao —1, Ha3bIBAIOT NMPOTHBOMOJOKHBIMH MHOTOYJIEHAMH.
Hanpumep, MHOTO4YJI€HbI

ab — 2b3 u —ab + 2b3 — TPOTHBONOJIOKHBIE MHOT'OYJIEHHI.

Jlerko BuIeTH, YTO CYMMAa IIPOTHUBOIOJOKHBEIX MHOTOYJIEHOB paBHa
HYJIIO, HAIpAMeD:
(ab — 2b%) + (—ab + 2b%) = ab — 2b3 — ab + 2b% =
=(1-1ab+(-2+2)b*=0-ab+0-b3=0.



Jlerko mposepuTsh, YTO pazHocmev JGYX MHOZOUNEHOE ecmb cymma
YMeHbULAEMOZO U MHOZOULEHA, NPOMUBONOLONCHOZO BbLLUMACMOMY.

Haxonen, ormeTn™, 4T0 eciu yncao 1 yMHOMKHTS HA MHOTOYJIE€H, TO
B pe3yJbTaTe MOJYyYHTCA TOT K€ caMblii MHOrouxeH. Hanpuwmep,

1-(@+b)=1-a2+1-b%=a2+ b3

276. a) Ilo xakoMy NpaBUIy YMHOMKAIOT OZHOUJEH HA MHOTOWIEH?
6) Kaxue MHOrouseHsl Ha3LIBAIOT IPOTHUBOMIOJOMHBIMU?
B) Kakum cBoitctBOoM obrazaroT IIPOTHBOIOJIOMKHBIE MHOTOYJIEHBI?
r) Kakuwm cpoiicTBoM 06sazaeT pasHOCTh MHOIOUJIEHOB?
A) MlaMeHHTCA M MHOrOYJIEH, eCJIM ero yMHOMKUTH Ha 1?

Hajiizure MHOrOYJIEH, PaBHBIA IPOUSBEAEHMIO OMHOYICHA X MHOTOWIEHS
(277—279):
277. a) 3u(a+b); 6) xu(a->); B) (x+1)ub; r) (a—-b)ux.

278. a) (a+3)T; 6) (x —y)10; B) a(x —y);

r) a(a + b); a) (a+b-c)2; e) (a — b)(-6).

279. a) (-2)(x + y); 6) (7 + 3y — x%y)(-2xy);
- B) 3ab(a? - 2a + 1); r) 2a(x+y);

m) (x% + 2xy + y?)(-12xy3); e) 21a%b®(a® — 4ab? - b2);

*K) (-abc)(ab + ac + be); 3) —ac(a + 2¢).
ITpeoGpasyiiTe BhIpaKeHUe B MHOTOUIEH CTAHAAPTHOTO Buza (280—281):
280. a) 2(a +b) + 4(a + b); 0) 4(x—y)+ T(x - y);

B) 4 - 2(x+1); r) 2a—-3(b - a);

R) 2(a-b)-3(a+b) e) a(x —y)-b(x+y)

x) 3a®—a(3a - 4b) — 2(b - 4a); 3) 2ab(a + 2b) — 3ab? (a — 4).

281. a) a(b-c)+b(c—a)+c(a - b);
6) a(b+c—-bc)—-b(c+a-ac)+c-a).
282. [lokasbiBaem. Ilonpsysace pucynkom 11, nokaskure, 4TO s
a>0,b6>0, ¢c>0, d>0 BepHO PaBEeHCTBO:
a) a(d +c¢)=ab + ac (puc. 11, a);
6) a(b+c+d)=ab+ ac + ad (puc. 11, 06).

- a) 6)

b o »

Y
]
!
]

Y
B Puc. 11
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Boizecure 3a cKOOKM oBIuit MHOMKHTeTs MHOrouseHa (283—286):

283. a) 3a + 3b; 0) 2x — 2y; B) 5a + 10;

r) 14 - Ty; o) 12x + 6y; e) 3a — 9b;

xK) Bx + 5; 3) 4 — 4a; u) 12a - 3;

k) 18 + 36x; n) ab + be; M) ax — ay;

H) 2ab — 6a; o) 6x + 8xy; n) 12abx + 15a.
284. a) a’+ ab; 6) x2 - x; B) a + a?%

r) 2xy — x% n) b - b% e) a*+ a®b;

x) x%y% + yh; 3) 4a® - 2a%b; u) 9x* — 12x%y4.
285. a) ax — bx + cx; 6) 8abx — 6acy — 10ak;

B) ldacx — 21bcy — Tc; r) 63xy — 84y? + 98ay;

n) 15abx — 96y? + 12ab; e) 20ax — 35bx — 40x2.
286. a) a? - a® + a¥ 6) x3+ x2 - x;

B) ad + 4b3a; r) —bx3y? — 5x2y;

o) x3yt — x%y? + xy3; e) 2a®b — 6ab* + 4a?b?;

) —2a?b + 4ab? — 4b3; 3) 16x + 8x2 — 4x3 + 2x%,
287. Hanumure MHOTOYJIEH, IPOTHBOIOJIOKHBII JaHHOMY:

a) 2a — 3bc + 2a?%; 6) —3xy? — 5x2 + y4;

B) —3x + mn — 2y; r) 3pq + 2p% — 3¢3.

288. ITonGepure BMecTo 6ykB M u N OJHOUYJIEHBI TaK, YTOOLI PABEHCTBO
OBIJIO BEPHBIM:

a) 2-(M —-0b)=14a - 2b;

6) M - (2a + 3b) =—6a — 9b;

B) N :(2x — M) = 12x? — 18xy;

r) 3a - (N +M) = 15abc — 3ac?.
289. YupocTuTe BBIDAXKEHHUE:

a) a—(b-(a+0b)-a) 6) a-(b-(a-b-(a-0b));

B) a—(a-(a-(a-0)); r) b-(a-(a-(a-(a+b))).
290. [oxassiBaem. a) Jloxaxmure, uto (n + 1)! — n - n!l = nl.

6) Berumcaure: 11! — (1 - 11+ 22! +3 - 3!+ ... +10 - 10!).

[ 5.6. NMpomnsBegeHne MHOroOYIEHOB |

SR Stk

SN L

IIpousBenenue JBYX MHOTOYJIEHOB DABHO MHOTOYWIEHY, YI€HaMH
KOTOPOTO SABJISIOTCS IIPOM3BEJEHUs KaXA0I'0 YJIeHa OAHOrO MHOTOYJIeHa
U Ka)XJ0oro 4jieHa APYroro MHOTO4YJeHa,.

TaxuMm o6pa3oMm, YTOOBEI HaliTH NpoM3BeJeHHE MHOT'OWIEHOB, HaJO
KaKABII YJIeH OJHOI0 MHOTOUJIeHa YMHOMKHUTE Ha KaXJIBbIi 4JIeH APYroro
M IOJIYyYEeHHBbIE OJHOYJIEHBI CJIOKHUTD.
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ITonesyace sTuM npasuioM, Hafiném Npou3BeJleHue ABYX MHOToO4JIe-
HOBa+bwua-b:

(@ +b)(a—-b)=aa+ba+a(-b)+b(-b)=
=a?+ab - ab - b2 = a% - b2, (1)

B pasencTsax (1) nony4eHHBIH MHOTOYIEH IPUBEASH K CTaHAApPTHO-
My BUAY.

OueBnpHO, YTO NpOM3Be/eHUWE NABYX MHOTOYJEHOB He 3aBMUCHT OT
TOro, OyZeM JIM MBI YMHOXXATb NE€PBLIHi MHOTOUJIEH HA BTOPOW WJIM BTO-
po# Ha mepBEIH.

Ecnu Hazo HaiiTy nponssesieHMe HECKOJbKHX MHOIOYJIEHOB, TO CHA-
dajia HaXOAAT IPOM3BeZieHUe JIOOBIX ABYX M3 HUX, 3aT€M MOJYYeHHBIH
MHOTOYJIeH YMHOXKAIOT Ha J1I000M TpeTHH MHOIrOYJIeH M T. A.

Hanpumep:

(a - b)(2a + b)(3a - 2b) = (a2a — b2a + ab — bb)(3a — 2b) =
= (2a? — ab - b?)(3a - 2b) =
= 2a’3a — ab3a — b?3a + 2a?(-2b) + ab2b + b22b =
= 6a® — 3a%b — 3ab? - 4a?b + 2ab? + 2b3 =
= 6a’® — Ta?b — ab? + 2b3. (2)

Pasencrsa (1) u (2), ecniu ux 3anucaTs B 06paTHOM MOPAAKE, UMe-
IOT BHUJ

a? - b2=(a + b)(a - b), (3)
6a3 — Ta%b — ab® + 2b% = (a - b)(2a + b)(3a — 2b) 4)

M MOT'YT CHIYXUTE OIPDHMEPaAMH PA3JIOMKEeHUA MHOTOY/IeHA HA MHOMKUTEJIH.
PasoxxenneM MHOro4JieHa Ha MHOKHTEJHM HA3BLIBAIOT €ro npeobpa-
30BaHUE B NPOH3BEJeHHE ABYX HJIH HECKOJbLKHX MHOT'OYJIEHOB.
JIx060it MHOrOUJIEH MOXKHO DA3JIOKWUTh HA JBA MHOYKUTEJS, ONUH U3
KOTOPBIX €CTh He PaBHOE HYJIIO YHCJO.

IIpumepsi:
2,.,2_=afl,2,1 5
x*+y 3(3x +3y N

2 _ 2_g(3, 2_2
3a 2ab+b 5(5(.; 5

1 2
ab + % b )

9TO — pasyoKeHHe Ha MHOMHUTENH, OAMH U3 KOTOPhIX MMeeT HyJe-
BYIO CTeNeHb, & APYroil — Ty ’Ke CTemeHb, YTO M MCXOAHBIH MHOTOUYJIEH.
Boslee MHTEPECHBI Pa3NOXKeHHsA HA MHOMKHUTENM, KAXKIBIH M3 KOTOPBIX
uMeeT CTeleHb, 60biryio Hyna. TakuMu ABIsIOTCH pasnosxkenus (3) u (4).
W 3amevanun. 1. Eciu HY’)XHO NEPEMHOKHTH MHOTOUJIEHHEl HECTAH-
AapTHOTO BHJA, TO €CTECTBEHHO CHAYAJIA NPUBECTH UX K CTAHZADTHOMY
BUZY, & [IOTOM y’Ke IPUMEHMTH PABUJIO YMHOMKEHUS MHOTOUJIEHOB; pe-
8yJabTAT OyAeT TOT »Ke, HO BBHIYUCJIEHU:A, KaK IPABHJIO, 3HAYUTEILHO CO-
KpaTaTCcs.
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Hanpumep:

(a%—ab +ab—b?)(2a - b — a) = (a® - b?)(a - b) =
= a® — a%b — ab? + b3.

@ 2. IIpousBeseHMe HYJIEBOrO MHOTOYJIEHA HA J1000# MHOTOYJIEH eCTh
HyJeBOM MHorouwieH. Hampuwmep:

(@a—-a)@®+ab+b2)=0-(a®+ab+b?)=
=0:a2+0-ab+0-2=0+0+0=0.

3. Eciu  Tpebyercs JoKasaTh, HAIpUMep, YTO BBIpAXXeHHE
(a+b)(a - b) paBHO BhIpaskenuio a? — b2, To 3agauy QOPMYJIUPYIOT TAK!:
«JlokaxuTe, uTo BepHO paBeHcTBO (a + b)(a — b) = a* — b*». Wam xopo-
ge: «Jlokaxkure paBeHCTBO (a + b)(a — b) = a? — b?».

_

. 291. a) Yemy paBHO MPOM3BEAEHME JBYX MHOIOWIEHOB?
0) 3aBHUCHUT JIH IPOU3BeAeHMEe JBYX MHOrOYJEHOB OT HOPALKA
MHOMKHTeJIeH ?
B) Ilo KakoMy mpaBMJIy YMHOAaOT Tpu (1 Gojee) MHOrounexHa?
r) YUro Ha3LIBAIOT Pa3NOKeHHEeM MHOTOUYJIeHa Ha MHOMKHUTEIN?
n) CueayeTr iU NIPHBOAWTEH IIePEMHOKaeMble MHOT'O4YJIEHbI K CTaH-
JapTHOMY BHUAY?
e) YUemy paBHO IpPOU3BEeAeHHEe MHOI'OYJIEHOB, OJMH U3 KOTOPBIX

HYJIeBO#?

1 292. Kax HA3LIBAIOT JaHHOE BEIpaYKeHHe:
a) (a + b)2a; 6) 3a2(a — b); B) (x + y)(x + 1);
r) (x + 2y)(x2 - y); m) (m + n)% e) (p-q)*?

293. 3anumuTe OpOHU3BeLeHUE:
a) KBaZpaTa X U CyYMMBI X U V;
6) YABOEHHOI'O @ M Pa3HOCTH @ U 5;
B) cyMMbI @ 1 b u yucia T;
T) PasHOCTH 3 U X ¥ IOJIOBMHH b;
) KBajpara @ U CyMMBI X U YJBOEHHOTO V;
€) YABOEHHOro KBajpaTa a ¥ PasHOCTH D u b;
JK) PasHOCTH @ U b M UX YABOEHHOM CYMMBI;
3) KBazpaTra d ¥ yTPOEHHOI DPasHOCTH a u b;
¥) KBaZpaTa PasHOCTH @ ¥ b m uucrna 6.

Brinonaure ymEO:KeHue (294—295):

294. a) (a + 1)(a + 1); 6) (x+ 1)(x + 2);
B) (2+y)(y + 3); r) (a+b)(a + b);
m 1+x)(1 - x); e) (a—-2)(3-a);
x®) (x —y)(x +y); 3) (a - b)(a - b);

u) (2a + b)(a + 2b); K) (3x + 2y)(3x + 2y).
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295. a) (bm + Tn)(2n + 4m); 6) (12a + b)(3a + 5b);
B) (2x — 3y)(2x + 3y); r) (dm - 2n)(3n - 5m);
1) (-a - b)(2a — 3b); e) (-7x — 4y)(-5x + Ty);
x) (a2 + b2)(a? + b2); 3) (mn® - m?)(m - 1);
u) (2x2 — y2)(y2? + 2x3); K) (xy? + 3a?)(3xy + a?).

ITpeobpasyiiTe mpousBeleHNe MHOTOYIEHOB B MHOTOWIEH CTAHZAPTHOTO
Buzga (296—300):

296. a) (a+1)(a+ 1)(a + 1); 6) (x—1)(x—-1)(x-1);
B) (a +b)(a - b)(a+b); r) (m—-n)(m - n)(m + n);
n) (@+b+c)(a+1); e) (a-b-c)(a-1)
®) (x+ 1)(x%2 - x + 1); 3) (x—-1)(x%2+ x + 1);
u) (23 + 2x — 3)(2 - 3x); K) (bm? — 3mn + n?)(2n — m?);
a) (a+b+c)(a+b-c); M) (a—-b+c)(a-b-oc)
297. a) —(a + b)(a + b); 6) —(x - y)(x +y);
B) —(x —y)(x - y); r) —(2m — n)(n — 3m);
x) —(ba - 2b)(3b + 2a); e) —7(x + 8y)(y — 3x).
298. a) (8x — 3)(4x + 5); 6) 8x—83-4x + 5;
B) (4a — 3) - 2a - 3; r) 4a — 3 (2a - 3).
299. a) (0,1 — x)(x + 0,1); 6) (1,2 -a)(1,2 + a);
B) (%—m}{%m—3]; ) [%a—gb}(lélaﬂb);

n) (0,05y - 2,3x)(y — 0,2x); e) (2,5a + 3b)(0,1b — 4a);
2 Ll L i, _1
x) [§m+3n)(6m—gn}, 3) {12x y)(23y 3xJ.
300. a) (a + 2b)(a? — 2ab + 4b?); 6) (@a-b+c)a+b-c)
B) (a + 2b)(a — 2b)(a? + 4b2).
301. floxassisaem. [oKaXuTe paBeHCTBO:
a) (@a+b)(a+c)=a?+ (b+c)a+ be;
6) 2x2 — 11x + 15 = (x — 3)(2x - 5).
302. BepsO J1M BBIIOJIHEHBI IIPe0bpPa3oBaHUA:
a) (2x+3y)(38x — 2y) = 6x2% — 4xy + Yxy — 6y = 6x2 + Sxy — 6y2;
6) (xy%+ x%y)(xy + 3) = x2y® + 3xy? + x3y? + 3x2y?
303. BmecTo 3BE3J0YKHM mOAGEpHUTE OXHO- ¢ d
#

L

Y
A
y

qJIeH, YTOBEI BEINOJIHANIOCEH PaBeHCTBO:
a) (a + *)(a—>b)=a?—-ab+ ab-b%
6) 9-3a-38a+a?=9 - %+ a2,

304. [lokassisaem. Ilons3ysace puCyH- g
KoM 12, npoxkakute, uto aus a > 0,
b>0,c>0,d>0 BepHO paBeHCTBO

(@ +b)(c+d)=ac+bc+ad+ bd. ® Puc. 12
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- 305. PasjiosKuTe MHOTOYJIEH Ha MHOMHUTEJNH:
a) 2x + 2y; 6) 6a — 3; B) ax — ab;
r) 2a + 6ab; o) a’®+ a; e) 3x%y — xy?;
x) ax + bx + cx; 3) 5a?® + 10a? + 15a.

CocTaBbTe ABA MHOTOUYJIEHA, KAMKABIM U3 KOTOPBIX MOMHO pasJo-
KUTHh HA MHOMUTENW BBIHECEHMEM OOIero MHOMKHUTENS 2X 3a
CKOOKH.

PasnoxkuTe MHOTOWIEH Ha MHoKuTeau (307—308):

- 307.

~309.

310.

- 311.

a) 2a + 4b; 6) ba — b; B) 6x — 2;

r) yx + 2y; n) 3a — 12b; e) Tx — 28xy.

a) x(a+b)+y(a+b); 6) (a + b)a — b(a + b);
B) m(n—-3)+ 2(n - 3); r) (x+y)3 —a(x+y)
x) 2a(l -b)-3(1-0b) e) a(b+3)—b(3 + b);
x) Tx(x + 2y) - 22y + x); 3) a(a+b)+ (a+b);

u) 2x(x + 2y) + 3y(x + 2y); k) 2x(a—-1)-(a-1).
IIpu npeo6pasoBaHusix ObIBaeT HEOOXOAUMO U3MEHATH 3HAKH dJIe-
HOB MHOTIOYJIeHA Ha IPOTHUBONOJOMKHBIE, HAIIpUMEp:
(@a+b)=(-1)(-a-b)=-(-a-0b)
(a -=b)=(-1)(-a + b) =—(b — a).
Hcnoneaysa aTOT NPUEM, PA3IOMKUTE HA MHOMHTEJIN:

HIHN

a) a(x —y) +b(y — x); 6) x(a—-b)+y(-a)

B) 3(m —n)—a(n—-m); r) Ta(a-b)-5(b - a);

n) a(a—b)+ 4(b - a); e) 6(x—1)—-x(1 —-x);

x®) p(l-p)-3(p-1); 3) x*(y —-3)+ 73 —y).
PazroKuTe Ha MHOMKHUTEIH:

a) a(b-1)—- (1 -b); 6) (a +b) + 3a(a + b);

B) 2x(a - b) — (b - a); r) 3+a+ a(3+a);

) (m—2n) - x(2n — m); e) a—-b—-x(b-a)

®) (x— 12+ x(x—-1); 3) (x+2)2—(x+ 2)(x - 1)
u) (2x —1)2 - x(2x - 1); k) (Bx - 1)+ (x+ 2)(8x - 1);

a) (x— D(x+ 1)+ (x - 3)(x + 1);
M) (x—2)(x+2)-(x+2)(x—-1);
H) (x-3)2x+3)- (83— x)(x+1).
YupocTure BhIpasKeHHe:

a) (2x — 2a)(3a? — 4a + 5);

6) (7Tx2—-2x+4 - x%)(2x —x —1);
B) (x2 + 3x — 2)(2x2% — x + 4);

r) (2m3 — Tm2 + 4m)(3 — 8m + m?);
n) (2a + 1)(3 + a)(ba + 2);

e) (x—3)2x — 1)(7 + 2x);

x®) 2m —n)(Bn + 2m)(m — 5n);

3) (p-8q)(49 — p)(p + 89).
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5.7, Uenwie oui

axeHus |

IlenbiM BrIpaskemMeM HA3BIBAIOT TAKOE anrebpamuecKkoe BhIpajie-
HHE, B KOTOPDOM HECKOJBKO MHOIOYJIEHOB COEJMHEHBl 3HAKAMM CJIOMKe-
HHS, BEIYUTAHUA U YMHOMKEHHUH.

Hanpumep, caenyomne BRIpaKeHUs LieJbie:
(@a+b)(c-d)+(a->b)-(c-d),
—-a(b-c)¥+(d-c)-ad-5,

—(a - b) - cd.

CuuTaT, 9YTO MHOTOYJIEH TAKKEe €CTh Lesoe BBIpajkeHHe.

IMenbie BEIDaXKeHUA MOMKHO YIPOIIATH, MOJIB3YACH NPABUIAMHE CJIO-
JKeHHd, BLIYUTAHUSA U YMHOMKEHHUS MHOTOYJIEHOB.

Kakx cneayer ua arux mpasui, mo00e Iesioe BHIPAYKEHHE MOKHO
npeo6pa3oBaTh B MHOTOY/IEH CTAHAAPTHOTO BH/A. CnegoBarensHO, JIO-
Goe 1esnoe BhIpa)keHHe PABHO HEKOTOPOMY MHOTOUJIEHY.

PaccMoTpuM mpuMep yOPOILEHUWS LEJOT0 BHIPAYXKEHUS:

15a3b2 — (3a2b + a)(5ab — 2) =
= 15a3b? — (3a2b5ab — 3a%b - 2 + abab - a - 2) =
= 15a%b? — 15a3b? + 6a?b — 5a2b + 2a =
= (15 - 15)a®b? + (6 — 5)a2b + 2a = 0 + a?b + 2a = a2b + 2a.

/312, a) Yro HasmIBaoOT meabIM BeIpaxkenuem? IIpuseaure NpUMEpEI,

0) fBaserca JM LEJBIM BHIPAXKEHWEM: YHCJO; OJHOYJIEH; MHOTO-
ynen?

B) Jlio6oe nu mesioe BBIpaKeHHE MOXKHO Ipeo6pa3oBaTh B MHOTO-
4jieH CTAaHJapTHOTO BHUAA?

r) Mosker i 1eJsioe BhIpaYKEHHE PABHATHCA HYJEBOMY MHOTOYJIE-
ny? IlpuBeguTe OIpUMEpHI.

313. Kakve U3 JaHHBIX BBIDAKEHUH ABJIAIOTCH IEIBIMU:

a) 7(21 = 5-24}; 6) TaZbe;
< 2ab
B) 3xy(2a + 3b); ) (x-2)By+4) - 25
Taz -3t | T, _ apt. _ »
A) [Sa 5abJ12a 8b%; e) 2x(3 —x)+4 — 8x?
314. VnopocTuTe BHIpa)keHHe:
a) 2(x-1)+3(2 - x); 6) 2ab(3 — 2a) + 4b(3a — Ta?);
B) Tm(m — n) - 3n(n + m); r) (x - 2y) - 2xy — 28x%y;
A) x(x+2y)-y2x-1); e) x(x—2y)-y(5 - 2x);
x) x%(x + 2y) — y(2x2 + 1); 3) x(x? - y?) + y(xy - y?);

n) (x-yPx+1)-(x-y)x; K) (x+y)P(x-1)—(x-y)?=x.
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315. IIpeoGpasyiiTe BBIpa’keHHe B MHOI'OUYWIEH CTaHAAPTHOrO BHAA H
OTIpe/IeJIUTE ero CTEIEHb.
Yrob6sl n36eKaTh OIMHUGOK CO 3HAKOM IIPDH BBIYHMCJIEHUH, CleAyeT
BBEINTIOJIHUTH Npeofpa3oBaHUA, HAIpUMep, TakK:
(x+1D(x+2)-(x+3)(x+4)=
=(x2+2x+x+2)-(x2+4x+3x+12) =
=(x2+3x+2)-(x*+Tx+12) =
=x24+8x+2-x%2-Tx-12=-4x - 10.

a) 2x + (x — 1)(x + 1);
6) 7p® - (p+ 1)+ 2);
B) (@a+2)(a-1)-(a+ 1)(a-2)
r) p+2)p-1)+(@@+3)p-5);
m 4-x)2-x)-(x+2)1 - x).
VopocruTe nesnoe Beipaskenue (316—318):
316. a) (5ab2 + 4b3) (3ab® — 4a?) — 18a?b?;
6) (7x3y? — xy)(-2x2y? + 5xy®) + 12x°y*;
B) (x%+ x%y + xy? + y¥)(x — y) — 2Py (x - p);
r) a?(a?® - b?) - (a® - a?b + ab? — b3)(a + b);
o 2-(—4x+1)(x - 1)+ 2(6x — 4)(x + 3);
e) 6(x+1)(x+1)+2(x-1(x2+x+1)—2(x+ 1);
x) (x+2)(x%2-2x+4) - x(x—-3)(x+3);
3) 3(8x-1)(2x + 5) - 6(2x — 1)(x + 2);
#) (x2+ 2)(x2+ 2) — (x — 2)(x + 2)(x% + 4);

) 5(a-2)(a+2) - %(Sa ~ 6)(8a - 6) + 17.

317. a) (@®+ 1)(@2+ 1)+ (a - 1)(a®+ 1) — a*%
6) (x2-1)(xt+ 22+ 1) — (22— 1)(x2 - 1)(x?2 - 1);

e e
I’)( a- 2b](4a +ab+4b2] (%a3—8b3];

n) 15x3y? — (bxy — 2)(3x%y + x);
e) %(a+b+c)(a+b—c)—ab;
x) (a+ 2b)(a+c)-(a-2b)(a-oc).

318. a) (2 + ¥y’ + x+y)(x +y + xy);
6) (2a%bc — 3b2c — Thc?)(a2c — b3c? + 3bce? — 8¢?);
B) (m2 - mn?2 — mn — n?)(m — mn — n? + n);
r) (0,1p® — 2p%q — 0,5pq? + 1,2p3)(8p? — 0,2pq + 5¢?).
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5.8, ducnosoe snauenne

SNOr0 Suipaxenus |

Paccmorpum cHauasa mesoe BhIpakeHHe, B KOTOPOE BXOLUT (0)19:¢:1
OykBa:
a? + ba — 13. (1)
Ecnu BmecTo 6yKBEI @ (rge Gbl OHA HU CTOSJIA B DTOM BHIDAYKEHUH)
IIOACTABUTE YHCJIO 3, TO IOJYYHM YHCJIOBOE BhIDarKeHHe

32+5.3-13,

pasHoe 11. 310 uyncso 11 HA3EIBAIOT YHCIOBBEIM 3HAYEHUEM IIEJIOT0 BhI-
pamxenusn (1) npu a = 3. [lanee AJ1A KPaTKOCTH CJIOBO «4YUCIOBOE» YACTO
OIyCKAaeTCsi, HO IOAPA3yMeBaeTCH.

3HAYEHMEe ITOrO ’Ke BhIpaKeHHs npu a =0 pasmo -13, a npum
a =-0,1 paBuo -13,49 u 1. 7.

Paccmorpum Teneps mesnoe BeIpakeHHe

02a+3b—ab+%, 2)

B KOTOPOEe BXOAAT ABEe OYKBHI.

Ecan BmecTo 6ykBEI @, rge GBI OHA HU CTOAJIA B 9TOM BHIPAXKEHUH,
noactaBuTh uucao (—0,1), a BmMecTo 6ykBEI b, Toe GBI OHA HM CTOAJIA
B 3TOM BBIDaYX€HHH, IOACTABUTH YHUCJIO 2,5, TO HOJYUYHUM YKUCJIOBOE BEI-
paxeHUe

03-&mn+3-a5-emn-a5+£

paBHOe yucay 9,48. 3To YMCIIO HA3BIBAIOT 3HAYEHHEM I[eJIOro BBIpa’Ke-
HusA (2) npu a =-0,1 u b = 2,5. IIpu a = 0 u b = 0 3HAUEeHMe HTOTO BHIpA-

3
SKeHUA DPaBHO Jampua= -3 u b =0 oHO paBHO 20 2T A

AHAJIOTUYHO ONPENEJNAIOTCA 3HAYEHUs [eJbIX BHIDAMKEHHH, couep-
JanuxX TPH, 4eThIpe u GoJsiee GYKB.
Ilpuvep 1. 3HaueHMe BHIpaXKeHUSA %a - 1—15 b+c(@a+b) upu a =3,
b=-5, ¢c=0,3 pasao
1,
6

1 _1
3 - Tg-(—5)+0,3(3+(—5))— 30"

Ipumep 2. 3uauenue BeIpakeHMsA x — Yy + t(z — x) + 2(t + y) upnm
x=-0,1, y=-3,2, 2=1,7, t = 8,5 paBrO
(-0,1) - (-38,2) + 3,5(1,7 - (-0,1)) + 1,7(3,5 + (-3,2)) = 9,91.

IToguepkHEM, YTO A JT060r0 LEJNIOro BHIPAXKEHUA NIPU JIOGBIX BBI-
OpaHHBIX 3HAYEHUAX BXOJSALIMX B HEro OGYKB COOTBETCTBYIOIIEE UUCIIO-
BO€ BBIDAYKEHUE MMeeT CMBIC], TAK KaK He COAEPIKUT JeJIeHUud Ha HYJb.
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Bapaua 1. [loxaskeM, 4TO IpH JIOOOM 3HAYEHUM X 3HAYEHHE BHIpA-
keHua x2 + 1 He meHpIIe 1.

TelicTBUTENIBHO, IJIA JI060T0 YHCIa X YHCIO x2 — HeOTpHLATENb-
poe. Eciiu ¥ HeOTpPHUIIATEILHOMY YHUCIY NPUOABUTE 1, TO MOJYIUTCA YHUC-
Jlo, He MeHbInee 1, uTo 1 TpefoBanoch AOKAa3aThk.

O6brun0 3amady 1 dopmyaupyior Tak: «Jlokaxem, 4TO AJs I060r0
quesna x BepHO HepaBeHcTBO x2 + 1 > 1». B panpHelimem Mul Tak u 0y-
geM (GOopMyJIHpPOBATH AHAJOIMYHBIE 3aJavu.

Bapaua 2. loxa)xem, 4TO AJA JIOOBIX YHUCEJ X U Y BEPHO HepaBeH-
ctBo x2 + y? > 0.

JleACTBUTENBHO, AIA JTIO6Or0 YMCIa X YHCIO X2 — HEeOTPHIATeNlb-
HOe, A J1060ro 4ucia y uucio y? — HeoTpHIlaTesJbHOe, & CyMMa HeoT-
pHUIIATeNbHBIX YKCe) HeoTpuuarenabHa. ClefoBaTeNIbHO, ANA JI00BIX UM-
ceJl X U y BepHO HepaBeHCTBO x2 + y2 = 0, uTo u TPeGOBANOCH JOKABATD.

B
319. BriunciauTe 3HaueHHe LEJOI0 BBIPDAKEHMA:

| a) 3x —8; 6) 3x2+4x+1; B) x'+2x3+8x2+x
npu x = —10.
Hanpuwmep, ecma x = -2, 170 2x2-Tx +5=2:(-22 - 7. (-2)+5 =
=2.4+7-2+5=8+14+5=2T.

320. BriuuciHuTe 3HaAYEHHE IIeJIOT0 BBIPaKeHHud:
a) abc; 6) ab?c3; B) 3a?(be)?;
r) (2ab)3c?; m) (a? - b?) - 3c; e) 7(a® - b?)?2 + c?
npu a=-1, b=2, ¢=3.

321. 3anogHuTe Tabauny:

o=

x il TRl 0 R L el v S B

x-1

x% -1

x% - 3x
2x2—-3x+ T

322. BprumcauTe 3HAUEHHE BBIDAXKeHU:
a) x2 opn x=0,3; x=0,01; x=1,7; x=0,001; x = 0,05;
6) a? npu 3aaHHBIX 3HAYEHUAX @. Pe3ysbTaThl 3alMIINTE B Ta6-
JTULY:

2l
2

B [
0| =

o0 L i e T TR T Ry

a®
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- 323. BrruMciINTe 3HAUEHUE BBIPAYKEHUS:
a) —x% 6) (-x)% B) -x% r) (-x)?
npu x = —1 3

324. Ilpu m106bIX JIM 3HAYEHUAX @ BEPHO PABEHCTBO:
a) —a?=(-a)% 6) —a®=(-a)®; B) a®2=a% 1) a2+ad=0?
325. Beruucaure miomans S KBagpaTa co CTOPOHOM:

a) 3 cm; 6) 5 cm; B) 10 cm;
r) 0,5 cm; n) 2,1 m; e) 1,5 m.
326. Brruucnure o6béM V Kyba, pebpo KOTOPOro paBHO:
a) 1 cm; 6) 3 cm; B) 10 cm;
r) 20 cm; n) 0,5 m; e) 1,2 m.

Brruucaure snavenue Beipaxkenus (327—329):
327. a) (3a?h - 5x)(Ta—4bx) npua=1,b=1, x=1;
6) (2xy% -3a)(4x - 5ya®) mpu x =1, y=-1, a = 2;
B) (x3%y2? — 4xy®)(Bx2y® - bxy?23) mpu x =2, y=-1, z2=-1;
r) (a2b?%c — 3b%c®)(5adbct + Tabic) npu a=-1, b=-1, ¢ = —1.
328. a) (@a+b+c)(@®+b*) npua=-3,b=-2, c=4;
6) @+b-c)@a®*-b)npua=3,b=2, c=-4;
B) (0,1 -x)(0,1+y)0,1+2)mpu x=2,y=-1, z=2;
r) (x+0,1y)(0,1x + y)(0,1x + y) mpu x =-2, y=1;

0 [i-x|[2-x|[1-x npu x = 4;
2 2 2

1 1 1 1 1 1
i o e e 2 — =9, =—1;
e) (3p+2q](3p+2q)(3p+2q)upnp 9, q

&) (1+x)(x+2)(3 +x)(x + 4) npu x = -51;

3) @a-1)(a+1)(b-1)(b+1) opu a =-3, b =-5;
u) (m-n)(m+n)(n-m)(n+ m) npu m =-0,5, n=0,3;
K) (1-x)(x-2)(3—-x)(x—4) npu x = 2.
329. a) a?+ 5a — 13 npu a = -3;
6) 0,2az+3b—%a+%npna=1,b=—2;
B) x-—y+(z—-x)+z2(t+y)upu x=0,y=-1,z2=-38, t = 2;
r) 2x+3y—-z+3mpux=1,y=-1, z=-1;
) %a—%b+c(a+b)npna=3,b=—-5,c=0,3;
e) (@a-b)(c-d)npua=1,b=2, c=-3, d = 4.

. 330. BepHO /11, YTO 3HAYEHHUE BEIPAXKEHUA —@ OTPHUIATEJLHO IPH JIO-
6om 3HaueHHH a?
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~ 331. ViakuTe BCe 3HAYEHWSA a4 M b, IJIs KOTODPBIX BEPHO DABEHCTBO:
a) a+b=0; 6)a-b=1; B)a-b=a; 1) a-b=-1.
332. JokasbiBaem. Jlokaxure, 4To:

a) ans ao6oro yucaa X BepHO HepaBeHCTBO x? — 5 = —5;
6) mns MIOOBIX YHMCEJ X M Y BEDHO HepaBeHCTBO X2 + y? — 3 = -3.

| 5.9. Toxpecrse

0

HHOE PaBEHCTBO UesNbiX BbiPUXEeHWH E

o Mo LT

Brime paccMaTpHuBaIHCh paBeHCTBA OQHOYJI€HOB, MHOI'OYJIEHOB, Iie-
JIBIX BHD&HCEHHﬁ. P&CCMOTPHM OOHO U3 TAKHUX PABEHCTB JJISA OJJHOYJIEHOB:

2aaabb = 2ababa. (1)

Ono mpeBpalaeTcsas B BEPHOE YMCJIOBOE PABEHCTBO, €CJIM B HEM 3a-
MeHHTb OYKBBI uucaaMu. Bejnrs Torma B JieBO¥ ero yacTu OyaeT CTOATH
Ipou3Be/ieHNe 4YHces, a B IPaBoi — TO Ke NMpPOU3BeJeHHE, HO C mepe-
CTaBJEHHBIMM MHOKHTENAMH, a IPOu3BeJleHHe YHUCcesl He 3aBUCHUT OT II0-
PAAKAa ero MHOYKHUTEJIEH.

Korza roBopaAT, 4TO B paBeHCTBe OYKBEL 3aMEHANTCA YHUCJIAMH, TO
MMEIOT B BHJAY, UTO OZHA u Ta e OykBa, rze Obl OHA HYU HAXOAMJIACH
B PaBeHCTBe, 3aMEHAETCA OJAHUM W TeM K€ YHCJIOM.

PaccmoTpuM Temeps PaBEHCTBO [JIS MHOTOYJIEHOB

X+y=y+x. (2)

OHo mpeBpainaeTrca B BepHOE UHUCJIOBOE PABEHCTBO, €CJIM B HEM 3a-
MeHHUTh OyKBBI uncaamMu. Bearb Torpa B eBoi yacTu GyLeT CTOATH CyMMa
4yuceJl, & B IPABOl — Ta 3Ke CyMMa, HO C NepPeCTaBJECHHLIMU CJIAraeMbl-
MM, a CyMMa 4YHCeJl He 3aBHCHT OT IOPAAKA €€ claraeMbiX.

Boob6ime ecoiy MpUPABHATS AAHHBII MHOTOYJIEH K MHOT'OYJIEHY, TOJIY-
YEeHHOMY M3 IaHHOTO IIePeCTaHOBKOMH ero 4JIeHOB, TO IIOJYYUTCS PABEHCT-
BO Mexxay MHorouneHamMu. Ho ecim moaCcTaBUTEL B 3TO PABEHCTBO BMECTO
OykB sr00BIe YHCIa, TO HOJYYHUTCH BEPHOE YMCJIOBOE PABEHCTBO, IOTOMY
4TO CYyMMa YHcCeJ He UBMEeHHTCH, eCJIM B Hell IOMeHAThL MeCTaAMHM cjarae-
Mble. AHAJIOTMYHbIE PACCYKAEHHS NOKa3biBalOT, YTO PABEHCTBAa, IOJY-
4yaeMble IIPU IPUBEJeHUH NON00HBIX YJIEHOB, IIPH YMHOMEHUH OHOUIeHa
Ha MHOT'O4JIEH, MHOT'O4JIeHa Ha MHOTOYJIEH U T. [., IPEBPAIaioTCsa B Bep-
Hbl€ YHCJIOBBIE PABEHCTBA, €CJIM B HUX 3aMEeHHTh OYKBBI YHUCJIAMH.

PaBeHCTBO Me» Iy OYKBEHHBIMM BBIDAKEHHAMM Ha3bIBAIOT TOMKIe-
CTBOM, €CJIM OHO IIpeBpalaeTcs B BEPHOE YHUCJIOBOE PABEHCTBO IIPH IHOI-
CTAHOBKE B HEro BMecTO GYKB JIIOOBIX dHces.

Bce paccMoTpeHHBIE BhINIe PABEHCTBA MEXKAY LEJBIMU BhIPaXKeHMsI-
MH eCTh TOMJJIECTBA.

B gacrHOCTH, paBeHcTBa (1) M (2) ABAAIOTCA TOMK/JIECTBAMU.

Hacro nasA menslx BhIpaXKeHWUM A M B BMeCTO CIOB «JIOKa’KeM pa-
BEHCTBO A = B» NHINYT «JOKAXXeM TOXAecTBO A = B».

I noKasaTesbCTBA TOMKAECTB HMCIOJb3YIOTCH HM3y4YeHHBIE paHee
CBOMCTBa ONHOYJIEHOB, MHOTOYJIEHOB M TpaBUJA AeWCTBMI HajJ HUMH.
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Ilpumep 1. JJoxa)keM TOXKAECTBO
(a% + b)(a® - b) = a* — b2. 3)

Jorazareascrso. [Ipeobpasyem JeBylo udacTh paBeHCTBa (3),
IIpMMEeHHUB CHAYaja NPaBUJIO YMHOXKEHUSA MHOTOYJIEHOB, 3aTeM IIPABUJIO
IIpUBEAEeHUA NOAOOHBIX UJIE€HOB:

(a2 + b)(a2 - b)=a*+ a?% — a?b - b?=at - b2

CnegoBaTesIbHO, JIeBasg 4acTh paBeHcTBa (3) paBHa IpaBoM, a 3To

03HAYaeT, YTO AOKA3aHO TOXKAECTBO (3).

Hpumep 2. JoxaskeM TOMIECTBO
t-_1=(@a-1)(a®+a?+a+1). 4)
JNoxasarensctso. [Ipeobpasyem npaByio 4acTk paBeHcTBa (4),

NPUMEHUB CHadYaja MPaBUJIO0 YMHOXKEHUS MHOI'OYJIEHOB, 3aTeéM IIPaBUJIO
IPUBEAEHUS MOAOOHBLIX UJIE€HOB:

(@a-1(@*+a2+a+1)=a*-a®+a®>-a*+a’?-a+a-1=a'*-1.
CnemoBaTesIbHO, IpaBasg 4YacTh paBeHCTBa (4) paBHa JIeBOM, a 3To
O3HAaUaeT, UTO JOKAa3aHO ToxuecTBo (4).

Tipumep 3. JloxaxeM TOMAECTBO
(@a-1@+a+1l)=(@+1)@>-a+1)-2. (5)
NoxasarexnscTso. [Ipeo6pasyem obe yacTu paBeHcTsa (5):
(a-1(@*+a+1)=a*-a?+a’-a+a-1=a*-1,
(@+1)(@*-a+1)-2=a2+a2-a?2-a+a+1-2=a%-1.
Temeps OUEBUIHO, UTO JIeBas U IIpaBas 4acTu paBeHcTsa (5) paBHEI,
4yTOo U TpeboBAJIOChH NOKA3ATh.

HYJIOBHB MHOT04YJ/I€eHbI PaABHBI HYJIXO TOXHAEeCTBeHHO, T. €. [IDH JIFO-
OBIX YHCJIOBBIX 3HAUEHHUAX BXOAAIUX B HUX OYKB MX YHCJIOBOE 3HAUYEHUE
eCTh HYJIb. TaKHMH MHOI'O4JIeHaMH ABIAKTCH, HAIIDHMED, MHOT'OYJIEHBI.

a-a, 3x2 - x? - 2x2,

OcranpHble (HEHYJeBEIE) MHOTOWIEHBI MOTYT obpamaTeCcs B HYJb
TOJBKO ]Ipll OIIpeJIEJIBHHHX. YHUCJIOBEIX 3HAYUEHHNAX 6YEB, HO He TOoXIOecT-
BEHHO, T. €. IJdA KaxJ0oro HeHyJIeBoro MHOTI'O4YJIeHa CY]IEBCTBYIOT YHUCJIO-

BBhIe 3HAUYeHUA OYKB, IPU KOTOPBIX MHOTOYJIEH He obpalaercsa B HYJIb.
BoT npuMepsl HEHYJIEBBIX MHOT'OYJIEHOB:

a+b, x-y, a>+b%+1.

IlepBrIit MEOTOUNIEH a + b obpamjaercsa B HyJIb JUIIb AJA SHAYEHUN
aub, YZAOBJIETBOPAIOIIUX PABEHCTBY & = —b, HO AJNA OCTANBHBIX YHUCJIO-
BBIX 3HauUeHUM a u b oH He obOpainaercsad B HYIIb.

Bropoii MHOTO4JIeH X — y ofpamaercs B HyJb JUIIL A 3HAYEHUHR
X ¥ Yy, YAOBIETBOPHAIOLIUX DAaBEHCTBY X =Yy, HO OH He ofpamiaercs B
HYJIb AJIS OCTAJIbHBIX YHCJIOBBIX 3HAYEHUN X H Y.

Tperuit mEHOrouned a? + b? + 1 He ofpamjaerca B HYJb HU JJIA Ka-
KHX 4YHCJOBBIX 3HaueHH# a u b.
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333. a) Yro Ha3BIBAIOT TOMIecTBOM?
6) SlBiAercA JM TOMKIECTBOM BepPHOE DABEHCTBO MEXKAY IEJIBIMU
BBIpaKEHUAMMU?
B) IlpuBenuTe mpUMepEHI TOMKAECTBEHHO DABHBIX UEJILIX BHIPDAKEHUIL,
r) IlpuBenuTe NpUMephbl MHOTOYJIEHOB, TOXXKIAECTBEHHO PaBHBIX
HYJIIO.

334. SBnAloTcA AU CAEAYIONIAE BBIPDAYKEHUS TOMKJECTBEHHO PABHBIMH
(00BACHUTE TTOUEMY):

a) (x+y) u(y+ x); 6) c(3xy) u 3cxy;

B) (2a+ 7+ a)u (3a+T7); r) x(3x — 8) u (8x2 — 8x);
n) (8m —2n) u (m — 2n + m); e) (2x - 3) u (3x + 5);

K) (x+D(x—-1)m x2-1; 3) (x+2)(x-2) u x2-4;
n) 1+y)1-y)ul-y34 K) B+y)(B-y) u9-y3
a Cx+1)2x-1)nu 4x2 -1; M) (x+y)(x—-y) m x? - y2?

335. fBnAroTCcA IM ClIeAYIONAe BHIPAXKEHHUS TOMKIECTBEHHO DPABHBIMH
(o6BAcCHUTE TOYEMY):

a) 24+xux+2; 6) 2a+5ua-1+a+6;
B) x2—-x+3m3—x+ x% r) 2(8x—-1) u 6x - 2;

I) x+y-2x+ 3y u 4y — x; e) 2a — b3 + 3b u 2a;

K) 3x+4x+5x+1m12x + 1; 3) bx -2y + x m -2y + bx;
u) x2+ 2y u 2(x2% + y) — x%; K) 3x(x—-y) u 3y(y — x);
a) (x—y)y u (x — y)x; M) (x+y)x u (x - y)x?

AoxassisBaem (336—337).
236. [loxaxure TOMKIECTBO:

a) a-b=-(b-a);

6) (x - y)(x +y)=x2-y%

B) (a + b)(a + b) =a? + 2ab + b2

r) (a — b)(a — b) =a? - 2ab + b?;

n) (m — n)(m?+ mn + n?) = m3 — n3;

e) (m+ n)(m? — mn + n2) = m3 + n3;

®) Pp+1D)@E+1)(pP+1)=p3+3p2+3p+1;

8) (g-1(g-1)(g—-1)=¢>—-3¢*+ 3¢ - 1.

337. JloxaXuTe TOXXKIECTBO:

a) a(b-c)+b(c—a)+c(a-0b)=0:

6) ab(c —d)—cd(a-b)—ac(b—-d)-bd(c—-a)=

B) (m—-n)(2m + 3n)(m —7) + 7(2m? + 2mn - 3n2)
=m(2m? + mn — 3n2 + Tn);

r) (a®b — b?)(a® - 2b)(a — 3b) + 3a?b?(a® — 2ab — b) +
+ 2b2%(a* — ab + 3b2%) = a3b(ad - b);

n) (a?—-4a + 4)(a® + 4a + 4) - a%(a? - 8) = 16;

e) (4a2+4a+1)(4a2-4a+1)-8a%2(2a2-1)=1;

x) (@a—1)(a+1)(@®>+1)(a*+ 1) —a®=-1;

3) (a-2)(a+ 2)(a?+ 4)(a* + 16) — a® = —-256.
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§B5.Popmynel cokpawéuuoro
YMHOXEHHUS

I 6.1. Ksagpar cymmbi |

Ilo oupenenenuio

(a +b)2=(a + b)(a + b).

ITonp3ysach NpaBUJIOM YMBOJKEHHS MHOTOYJIeHAa Ha MHOTI'OYJIEH, IIO-
JgydaeM

(a+b2=(a+b)(a+b)=a-a+b-a+a-b+b-b=a?+ 2ab+ b2

P
SRSHENR (@ +b)®=a?+ 2ab + b? 1)

Ha3bIBAIOT (POPMYJIOH KBAAPATa CYMMEIL.
Tak xak B dopmyie (1) MOKHO CUHMTATH, YTO @ U b — NPOM3BOJIb-
HBI€ YHCJA, TO €€ OOBIYEHO YHUTAIOT TaK:

PAT CyMMBI IBYX UHCeJ PaBeH KBaJpaTy NepBOro 4Mc-
1JI¥OC moemoe NpPOH3BEeNeHHe NepBoro H BTOPOro 4M-
Gﬁk ‘wmc l:nanpa'r BTOPOT'O YHCJA.

Rty

DopMysa KBajipaTa CyMMBI YacTO NpUMeHSeTcA IJA YIPOLIeHUSd
BBEIUMCJIEHUI, HAIIpUMep:

512=(50 + 1)2 =502 + 2 . 50 + 12 = 2601,
372+ 23763+ 63%2= (37 + 63)> =10 000.

@Dopmya (1), ecnu e€ ynTaTh CIpaBa HaJIeBO, IOKA3bIBAET, YTO MHO-
rouseH a® + 2ab + b? MOKHO PA3IOKHUTL HA MHOMKHUTENHN, & UMEHHO IIpeJ-
CTaBHTh KaK IIPOU3BeJeHNE ABYX OLWHAKOBBIX MHOXHuTexe# (a + b).

338. 3anumuTre U npounraiTe GopmMyay KBaapaTra CyMMbI.

' 339. IlpeoGpasyiiTe BeIpa>keHHe B MHOT'OYJIeH CTAHJApTHOTO BHAA JIBY-
mA crnocobamu:

a) (m+n)s  6) 2+x)%5  B) Y+ 4% r) (1+p)%
o (2x + 1)% e) (2+3a)?; &) (2m+ 5n)%  3) (3x + 4y)%.
Hanpumep:

(2a + 3b)? = (2a + 3b)(2a + 3b) = 4a? + 6ab + 6ab + 9b? =
= 4a? + 12ab + 9b%;

(2a + 3b)2 = (2a)? + 2 - 2a83b + (3b)? = 4a® + 12ab + 9b2.
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340.

. 341.

342.

343,

- 344,

345.

346.

347.

Hcnonbays GopMysly KBajapaTa CyMMBI, IpeoOpasyiiTe BhIpaske-
HMe B MHOIOYJIEH CTAHJApPTHOIO BHJA:
a) (a?+ b)% 6) (x+ y3)?% B) (m? + n?)?;
r) (P®+ ¢°)% R) (ab + c)% e) (x +yz)%
k&) (3m + n?)?; 3) (2p + 3¢?)% u) (3ab? + 2c3)2.
IIpeobpasyiiTe BhrIpaskeHHe B MHOTI'OYJIEH:
2 2
a) (% + a) s 0) [x - %J : B) (m + 0,2)%;
2
2, 1a:2), L
r) (1,1 + p)% ) (2a+3b : e) JXTEY )
2 2. 3 1)
x) (0,2m + 2,1n)?%; 3) (0,4p + 0,3¢)?%; u) gab + 5

DoxassiBaem. Ilonpsysace pucyakom 13, AoKaskuTe, 4TO OIS
a >0, b > 0 Bepro paseHnctso (a + b)(a + b) = a® + 2ab + b.

Brrumciinre, IpuMeEUB QOPMYJTY KBaJ- - a ol 2 Lo
para CyMMBI: Y
a) 412 6) 91% B) 2012 b

r) 322 o) 722 e) 3022, A

Hoxka3siBaem. Jlio6oe HATYpaJabHOE
YHCa0, OKaHuUHBAaloleecsa mubpon 5,
MOKHO 3anucaTs B Bume 10a + 5. a
Hanpumep: 25=10- 2 + 5.

IHoxaxkure, 9TO AJIS BEIYUCIEHHUI KBaJ-
paTa TakKoro 4Ymc/jia MOXKHO K IPOU3Be-
penuio a(a + 1) npunucarte cupasa 25.

Y

Hanpumep: 25% = 625 (2 - 3 = 6). B Puc. 13

IIpencraBeTe MHOrOYJEH B BHJE KBaJpaTa CyMMBEI:

a) x2+ 2xy + y% 6) a®+ 4ab + 4b%

B) 9m? + 6mn + n?; r) 16p? + 40pq + 25¢%;

A x4+ 2x+1; e) 9+ 6a + a?;

x) 16 + 8p + p?; 3) 4m? + 9n? + 12mn;

u) xt+ 2x2y3 + yb; K) a® + 2a3b® + bS.

Bmecro 6yxB C u D nopbepure OJHOYIEHBI TAK, YTOOBI BBIIOJHA-

JIOCh PABEHCTRO:

a) (@ +C)2=D + 2ab + b%

6) (2x + C)? = 4x% + 4xy + y%;

B) (C+ 3m)2=4n?%+ 12mn + 9m?;
r) (C + D)?>=9p? + 30pg + 25¢2.

IIpeobpasyiiTe BhIpasKeHHe B MHOTOYJIEH CTAHAAPTHOIO BHAA:
a) (a+b)’+ (a+b)(a-b) 6) (a+ 32+ (x+1)%
B) 2(m + 1)+ 3(m + 2)% r) 5(p+q)P+ 3(p+ 29)%
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o) (2a + 3b)? — (3a + 2b)?;

e) 2(3x + y)? - 3(2x + 3y)%;

®) (m+n)’+2(m+ n)(2m — n) + (2m - n)%;
3) 2(p+39)(p +29) - (p + 29)* - (3¢ + p)°.

- 348. 3anuImuTe B BUJE MHOI'OYJEHA BhIpAaKeHHe:
a) (a + 2b)(a + 2b); 0) (2x + 3y)?;

B) Bx+y)+(x+3y)%5 1) (x+ 2)°.

349. BrlsACHUTE, ABJIAETCSH JIH MHOIOYIEH KBaJAPATOM KaKoro-imubo ABy-

YjeHa:
a) a? + 4ac + 4c?; 6) 1+ x2+ 2x;
B) a2c? + 2acd + d?; r) 9+ 6x + x2.

350. Hcnonesys npubnmxkénnoe pasescTso (1 + x)2 = 1 + 2x, BeIYHCIHTE:
a) 1,0022; 6) 1,0001%; ) 1,00003%; r) 1,0000042.
[ 3ameuanue. IIpubamx€éHHOE 3HAYEHME YHCIA OTIMYAETCHA OT
TOYHOI'O 3HAYEHHUA HA BEJWYHMHY X2, KoTopasd GyaeT MaJya npu 3Ha-
YeHHAX X, OIM3KUX K HYJIO.
Hanpumep:

1,0012 = (1 + 0,001)2 ~ 1 + 0,002 = 1,002.

OueBMAHEI ClIeAYIONIAEe PAaBEHCTBA:
(@a-b)=(a-b)(a->b)=aa—-ba-ab+b?=a2- 2ab+ b2,

OTKYyZa
(a — b)2=a? - 2ab + b2 (1)

9TO paBEeHCTBO HA3BIBAIOT (hopmMyaoi KBajapara pasHocTH. Tax Kax
B (hopmyse (1) MOIKHO CUMTaATh, UTO @ U b — NPOM3BOJBLHBEIE YHCJIA, TO
€€ YHUTAXOT TaK:

KBaJApaT PasHOCTH ABYX YMCEeN DPAaBeH KBAAPATY IIEPBOIO
YHCJa MHHYC YIBOEHHOe NIPOH3BeieHHe IIePBOro ¥ BTOPOro
uMCeJ NJIOC KBAJpPaT BTOPOTO YMCJA.

A

Ira popMysa TaKKe 4ACTO NIPUMEHAETCHA AJA YIPOIIeHUA BEIYHCIIe-
HUH, HalpuMep:
492 = (50 - 1)2=502-2 - 50 + 1 = 2401,
292 -2.29.9+92=(29 - 9)2 = 400.
@opmyna (1), ecniu eé uMTATh CIpaBa HAJIEBO, ITOKA3BIBAET, YTO

MHOTroWwIeH a? — 2ab + b? MOXHO IPeACTaBUTH KAaK NPOU3BEJeHUe IBYX
OZMHAKOBBIX MHOMKHUTedei (a — b).
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@ 3ameuanune. Popmyay (1) MOKHO DONYUUTE Kak ciaeAcTBue hopmy-
gt (1) npegpiAyIIero nyHKTa, 3aMeHHMB B Heill Bciony b Ha —b:

(a - b)2 = (a + (-b))? = a® + 2a(-b) + (-b)? = a% — 2ab + b2

351. 3anumuTre U ODpouynTanTe GopMyay KBaapaTa PasHOCTH.

352. IlpeoGpasyiiTe BEIpa)keHHe B MHOTOYJIEH CTAHJAPTHOTO BHJA ABY-
. MsA crocobamu:

a) (a - b)% 6) (x —3)% B) (1 - m)?% r) (5+p)%
) (2a-3)% e) (4-3y)%;  x) (8m+2n)%5  3) (5p - 29)%.
. 353. Vcnons3ys dopMysly KBajpara CYMMBI HJIH DPa3HOCTH, Ipeobpa-
3yiiTe BEIDa)Xe€HHEe B MHOTOYJIeH CTaHJapTHOrO BHAA:

a) (a - b??% 6) (x? - y)*% B) (m® - n?)%

7)) (p*+0%% ) (a® + ab)%; e) (x3 - y?2)%

x) (2m — n?)?; 3) (3p2 - 2¢3)% u) (4a%b — 3ab?)?.

- 354. IIpeobpasyiiTe BrIpaskeHUe B MHOTOYJIEH:

a) [% mn—m? Jg; 6) [_-;- 4 3bc]2;

Los Lo, ik B
B)[zx Sy], r)[lzp +3Q]’
2

2
) (1%@2 - 3a2b] e) (2m3n2 = 2%mn3] :

#x) (0,1a + 3a?b)?; 3) (1,2xy + 0,7x2%)?;
u) (-0,5x%y? + 0,3xy")>.
-355. JlokaszbiBaem. Ilonesaysace pHCYH-

KoM 14, poxakurte dopmyny KBajpa-
Ta passHocT# ais a >0, b>0, a>b.

| 356. Buiuucaure, nprMeHHB (hopMyTy KBaj-
paTa pasHOCTH:
a) 492 6) 89%;
B) 199%; r) 38%
o) 982, e) 1982, b

- 357. IlpeacraBpTe MHOI'OYJIEH B BUJEe KBal-
paTa pasHOCTH: b
a) a?-2ab+b? 6) 4x2—4xy+y? MW Puc. 14
B) 9Im?2-6m+1; r) 25-30c+9c?;
n) 16p? — 56pqg + 49¢%; e) 100a? + 25b2 — 100ab;
w) xt — 6x%y + 9y?; 3) 16 + 9x6 — 243,

A
Y
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' 358. [loxasbisaem. [JOKa’KuTe TOXKLECTBO:
a) (@a—-b)?=(b-a) 6) (—a — b)? = (a + b)2.
359. Bmecro 6yxB C u D noabepuTte OAHOUYJNEHLI TAK, YTOOBI BBIIOJIHS-
JIOCH PaBEHCTBO:
a) (a—C)y=a2-4a+4; 6) (C-y)?=4x%2-D + y?
B) (C—-D)?=9m?—-12mn + 4n?; r) (C+3q)?=D - 24pq + 9q¢2.

- 360. IlpeoGpasyiiTe BbIpa’keHHMe B MHOI'OUJIEH CTAHAAPTHOI'O BHAA:

a) (m+ n)?2+ (m - n)% 6) 2(a—- 12+ 3(a - 2)%
B) 5(x — y)? + (x — 2y)% r) 4(m — 2n)? - 3(8m + n)?;
n) 3(2a - b)2 - 5(a — 2b)% e) 4(3x + 4y)® - 7(2x - 3y)?;

®) 2(p - 39)° - 4(2p - q)* - (2¢ - 3p)(p + q);
3) 5(n—-5m)>-6(2n - 3m)2 - (8m — n)(7m — n);
) 2p-9)P*-22p-9)p-9) + (- P*
- 361. 3anumuTe B BUJe MHOTOYJIEHA BhIpaKeHUe:

a) (x-2y)% 6) (ab-c);  B) (bxy - 2)%

362. BrlacHuTe, ABJIAETCH JIU MHOTOYJIEH KBAaJApPaTOM KaKoro-aubo aBy-
4JjieHa:
a) a? — 4ab + 4b%; 6) x2-4x + 4; B) a* - 2a? + 1.

363. Hcnonwssysa npubmmxénnoe pasercrso (1 — x)2 = 1 — 2x, perunciure:
a) 0,98% 6) 0,999% ) 0,998% 1) 0,99972,
i 3amevanume. IIpubnmxénHoe 3HaAUEHHME UYUCJIA OTJIHYAETCH OT
TOYHOI'O 3HaYeHHUs Ha BeJIMYMHY X2, KoTopas Gyzer Mana 1pu 3Ha-
YeHHAX X, OMUBKUX K HYJIO.
Hanpumep:

0,992=(1-0,012~1-2.0,01 =0,98.

6.3. Buinenenue nonworo ksaaj

e

' Hpumep 1. PaccMoTpuM MHOrO4JIeH BTOPOH CTENEeHU OTHOCHTENh-
HO X:
x2 + 6x + 5.

9TOT MHOTOYJIEH MOXXHO Ipeo6pasoBaTh CJeAyImmuM o6pazom:
x2+6x+5=x2+2-x-3+832-32+5=(x+ 3)2-4.

Me1 npeacrasuin 6x B BuJe YABOGHHOrO IIPOU3BEJICHUA X U 3, IPU-
0aBMINM K MHOTOUJIEHY M BEIUJM K3 HEro OJHO W TO 3Ke umeyo 32, manee
npuMeHUNIN (GopMysry KBagpaTra CYMMEI AJId ABYYJieHa X + 3.

Urak, NOJy4eHO PABEHCTEO

x2+ 6x+ 5= (x+ 3)% - 4,

TOKa3bIBalolnee, YT0O MHOIOUJIEH BTOPOH crenenn x> + 6x + 5 paseH cym-
Me KBaJpaTa ABydJeHa X + 3 u uucyga —4. B aToM ciaydyae roBopsaT, 4TO
u3 MHOrowieHa x2 + 6x + 5 BeIieleH MOJNHLIH KBagpar.
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IIpumep 2. PaccMOTPUM MHOTOYJIEH BTOPOM CTENEHH OTHOCHTEJIb-
HO X:
x2 — 8x.

ITpoBeném npeobpasoBanue:
x2-8x=x2-2.-x-4+42-42=(x - 4)? - 16.

MBI IpeAcTaBUIN 8X B BUe YABOEHHOrO IPOU3BEeHUA X U 4, NpH-
GaBUJIM K MHOTOYJIEHY M BBIYIM M3 HEro OZHO M TO ke 4ucyuo 4%, Haxo-
Hell, OPUMeHUJIM (HOpMyJy KBaapaTa PasHOCTH AJs ABy4IeHa X — 4.

Wrak, moJy4eHO PaBEeHCTBO

x2-8x=(x—-4)>- 16,

IOKAa3bIBaIOIIee, YTO MHOTOUIEH BTODO# cTemneHH x2 — 8x paBeH cyMMme
KBajzpaTa ABy4jieHa x — 4 u ynucxa —16. CinenoBaTesbHO, U3 MHOrOWIeHa
x? — 8x BBIZIeJIeH IOJHBIA KBajpar.

AHaNOrMYHO pAacCy’»Jasd, MOKHO BBIJEJHTH IIOJHBIM KBajparT U3
11060r0 MHOTOYJIEHA BTOPOH CTEIeHHW OTHOCHTENBHO X C Koa(phummes-
TOM Ipu x2, paBHBIM 1, T. e. 3BamucaTh dTOT MHOTOYJIEH B BHJE CYMMBI
KBajpaTa JAByuJjeHa u uucia. [IpuBeéM emeé NpuMephl BhIAENeHUA MOJI-
HOT'O KBaJpaTa M3 MHOIOYJIEHA BTOPOIl CTeIeHH OTHOCUTEJBHO X.

Ipamep 3. 2 2 2
2 = x2 P S (BN = 17,3
x+x+1 x*+2.x 2+(2] [2)+1 [x+2)+4.
x2-6x+9=x2-2.-2-3+32-32+9=(x-3)>%

MosKXHO BHIAEIUTH MOJHBIA KBaJApaT X M3 MHOTOYJIeHa BTOPOH cTe-
[IeHU OTHOCHUTEJBLHO X ¢ Koa(duimeHTOM mpHu X%, OTAMYHBIM OT 1.

Ipumep 5.

a) 16x2+24x +1=(4x)2+2-4x-3+32-32+1=(4x+ 3)>-8.

6) 3x2+6x+1=83(x2+2x)+1=3(x2+2x-1+12-1%)+1=

=3(x+1)2-2.

BrlziesleHMe TIOJHOIO KBaJApaTa 4acTO UCIONB3YIOT AJIS A0Ka3aTesb-
CTBA YMCIOBBIX HEPABEHCTB.

Ilpumep 6. [loxaskem, uTo A JIOGOr0 4YHCiIa X BEPHO HepaBeH-
CTBO:
a) x2+6x+920; 6) x2+4x+4,1>0.

JoxasareabcTBO. a) Tak Kak

x2+6x+9=(x+ 3)?

u ana aioboro umcaa x umeem (x + 3)? 2 0, To ana aoboro umcyia x Bep-
HO HEpPaBeHCTBO

x2+6x+920,
4TO M TPeGOBAJIOCH JOKA3ATh.
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6) Tak xak

x2+4x+4,1=(x+2)2+0,1

u ans apoboro uyncaa x umeeM (x + 2)2 2 0, To Aad a060ro uucaa x Bep-
HO HEPaBEeHCTBO

x2+4x +4,1>0,
qTOo U TpEﬁOBaJIOCL JOKAa3aTh.

"Hpumeép 7. IoxaskeM, 4To AIs MIOGBIX 9YHCeN X W Y BEpHO Hepa-
BEHCTBO
x2+y?2+6x— 14y + 58 2 0.
JdokxaszarexabeTBo. Tak Kak
x2+y?+6x— 14y +58 = (x +3)2 + (y — 7)2

u auas mo6oro yucnaa X BepHO HepaBeHETBO (x + 3)2 = 0, a qus 06010
4gHucia Yy BepHO HepaseHCTBO (y — 7)? 2 0, To ans moOBIX uucen X U Yy
BepHBI HEPABEHCTBA

(x+32+y-7220 u x2+y2+ 6x - 14y + 58 = 0,
4yT0 U TpeboBasock Aokasars. @

. 364. W3 sm060ro m MHOroYJIeHA BTODOH CTeNeHHU ¢ KoaddumuerTom 1
opu x? MOYKHO BBIAEJHTH MOJHBIHA KBagpaT?

365. IlpencraBbTe BhIpa)keHue B BUJe CTEIIEHM C IIOKA3aTejeM 2:
a) 9; 6) 16x?%; B) 4a%? 1) 25p% nx) m8nbkl%; e) 49atbScl2,

366. IIpencraBbre BRIpayKeHHMEe B BHUJE YABOEHHOTO IMPOU3BEJNECHHSA ABYX

BEIPpaKeHUIl:
a) 4xy; 6) 6ab; B) 10m?2n; r) 8pgt;
n) x; e) —3ab; x) —0,3pg; 3) -2,7c.

367. IlpubaBbTe K [BY4YJeHY TAKOU OAHOUJIEH, YTOOBI IIOJIYYEHHBIH
TPEXYJIeH ABJIAJICA IOJHBIM KBAJAPATOM:

a) x2+ 2x; 6) a2+ 4ab; B) m?2+ 1;
r) 9+ 6p; n) 10y + 25; e) 16x2 + 8xy.
Beigenure monHBIA KBajgpaT U3 MHOrowrena (368—370):
368. a) a%+ 2a + 2; 6) x2-2x + 3; B) m?2-2m —1;
r) 4+ 2q + g% o) x%+ 6x + 1; e) a2 —-4a + 1;
x) m?2—-6m+9; 3) 16 + 8p + p?%; u) a? - 2a;
K) x2 + 6x; 1) m+m2+1; M) 3 + p? - p.
369. a) -3a + 3 + a?%; 6) a®2-1 + 5a; B) m2 -2+ 11m;
r) q+q%-1T; ) a2+%a+4; e) xz—%x—l;

x) m2+ 1; 3) 4+ p%; H) x2— 5x.
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370. a) 4x? + 4x + 5; 6) 9x2+ 6x + T;
B) 16x2 + 8x — 1; r) 25x2 + 20x + 3;
o) 4x2 + 4x + 3; e) 9x2 + 18x + 4;
w) 2x% + 4x + 5; 3) bx? + 20x + 1;
n) 3x2 - 12x + 16; k) 6x2 — 24x + 1.

JdokasbiBaem (371—373):
371. Jloxaxkure, 4To AJjiA N1060Oro 4mcsa X BePHO HEPaABEHCTBO!

a) x2+2x+120; 6) x2+4x+4=0;
B) x2—6x+92=0; r) x2—-8x+16=0.

372. [Jloxakure, 4TO AJA J0O0ro 4Mcjia X BEPHO HEPaBeHCTBO:
a) x2+2x+ 2> 0 6) x2+ 4x + 5> 0;

B) x2-6x+11>0; r) x2-8x+17>0.

373. Joxka)xkure, 4TO AJA JIOOBIX UHCeJ X ¥ Y BEPDHO HEPABEHCTBO!:
a) x2+y2—-8x+4y+20=>0; 6) x2+y2+ 12x— 6y + 452> 0;
B) x2+y2—6x+ 10y +3420; r) x2+ y?+ 10x — 10y + 50 =2 0.

| 6.4. PasHocTb KBOAPATOB |

PaccMoTpuM IIpou3BeieHHEe
(a + b)(a - Db).

: HDHMBHI‘IB IIpaBUJI0O YVMHOMEHHSA MHOIO4YJIEHOB H IIPDHBEIA HD,EOﬁ-
HbI€ 4YJIeHBI, IIOJIYyYHUM

(@ +b)(a-b)=a?+ba—ab->b%=a?- b
Hrax, nosyueHo paBeHCTBO
a?-b%=(a+b)(a->b), (1)

KOTOpOe Ha3bIBalOT ()OPMYI0H Pa3HOCTH KBAJPATOB.
OHO uuTaeTcsd TaK:

PasHOCTh KBaJPATOB ABYX YHCEJ DaBHA NPOM3BEJEHMIO
CYyMMBI OTHX YMCEJT M UX Pa3HOCTH.

dopmyna (1) maér pasjgoxeHne MHOTOUJIEHA a? — b"’- HA MHOXXHUTeJH.
@DopMyJIy Pa3HOCTH KBaJpaToB YaCTO HCIOJL3YIOT AJIf YIPOINEeHHA
BeiuncaeHuii. Hanpumep:

41 - 39=(40 + 1)(40 - 1) =402 -1 = 1600 — 1 = 1599.
2
374. 3anumuTre U npouuTaiTe (GopMyJy Pa3sHOCTH KBaJAPATOB.

375. 3amnoJIHHATE IPOIYCKH, IPUMEHUB (POPMYJY PaA3HOCTH KBaApaTOB:
a) (x—y) - (x+y)=..; 0)-me —~n=
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376.

- 377.

378.

379.

IIpencraBere BRIpakeHue B BHUje MHOTOUJIEHA ABYMS CIIOCOGAMU:

a) (p+q)@-q); 6) (a —b)(a + b); B) (c +d)(d - c);
r) (y - x)(x+y); n) (a-3)(3 + a); e) (2-b)(b+2)
) (m+ 1)(m — 1); 3) (7T - n)(7 + n).

Yupoctute BBIpaskeHue, MUCHONB3YsA (GOPMYTy PasHOCTH KBajpa-
ToB. CHauana npencraBbTe BHIPAYKEHHWE B BHJE PA3HOCTH KBaapa-
TOB, 3aT€M YIPOCTUTE 3aIHCh CTEIleHH.

Hanpumep: (3a — 2b)(3a + 2b) = (3a)? — (2b)2 = 9a? — 4b2.

a) (x + 2y)(x — 2y); 6) (2a + b)(2a - b);

B) (8m — n)(8m + n); r) (p - 7¢9)(7g + p);

x) (2a - 3b)(2a + 3b); e) (5x + 4y)(4y — 5x);
x®) (4p — 1)(1 + 4p); 3) (5m + 8n)(8n — 5m);

) (4y — Tx)(7x + 4y); k) (11a — 13b)(11a + 13b).
Beryuciaure, ucnonb3ys GopmMysay pasHOCTH KBajpaTOB:

a) 71 - 69; 6) 82 - 78; B) 299 - 301;

r) 498 - 502; n) 3,01 - 2,99; e) 10,2 - 9,8.

IlpeacraBeTe BhIpa)keHHMe B BUJEe KBajparTa:

a) 121; 6) x%; B) ab; r) 4x?%ys;

n) 25m2n%; ) i % w) 0,25x%  a) 2711::4.«;2.

IIpeacraBbTe BEIpajk€HHE B BUJIe PA3HOCTH KBaJPAaTOB:

a) x*-1; 6) 4a? - 4; B) mb — 25;

r) 16y? — 49x2; x) 9p* — 164¢5; e) 36m? — 16n2.
Pasno:xure MHOrowieH Ha MHOMuTenu (381—382):

a) a? - b?; 6) y* - x?;

B) (2x)? - 1; r) 9 - (3m)%

n) 16 — p*; e) 25— ab;

xK) m* - n?; 3) p® - 49;

u) 1 -— x4 K) a*— bi.

a) 4a2-1; 6) 4a® - 9b2;

B) 9x* — 4; r) x*-16.

AokazbiBaem. ITonsayscs pucyakom 15,

384.

AOKaXKuTe POpMysny pasHOCTH KBaJgpaTOB
miaa>0,b>0, a>b.

Bmecto 6yks C u D nozpbepure ogHOUIE-
HBI TaK, YTOOBLI BHINOJHAJNOCHL paBeHcTBO: M Puc. 15

a) (2a - C)(2a + b2) = 4a? - b4

6) (C+D)(x* - y) = x* - y%

B) (83m — C)(D + 2n) = 9m? — 4n?;
r) (C + 59)(5q + D) = 25¢2 — 16p*.
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385. YmpocTHTe BhIpaXKeHUE:
a) a(a—-b)+b(a+b)+ (a—->b)(a+b);
6) (m —n)(n+ m)— (m - n)?+ 2n%
B) (¢ —d)?—(c+ d)(d - ¢) + 2cd;
r) (2a + 5b)(5a — 2b) — 3(a + 2b)(a — 2b);
1) (p+6)*—4(3 - p)(3 +p);
e) -2+mP+21+m)2-2(1 -m)(m+ 1);
x®) (x +y)? - (x - y)%
3) (m—n)®-(m + n).
386. HokasbiBaem. Jlokaskure TOXKIECTBO:
a) (@—-bP2+(@a-b)+a)=2a(a->b)
6) 2(x+5)2-2(5-x)(5+ x)=4x(x + 5);
B) 2(c-38)2-4(1-c)(c+1)=6(c—-1)2+8;
r) 3(m—-4)4+ m)-3(2-m)2=12(m - 5).
387. Cmapunnas 3adaya. I Kyoua CTOJIBKO KOPOGOK C MBIJIOM, CKOJIb-
KO OBLJIO KYyCKOB B KopoOke. Cecrpa kynuna Ha 3 KOPOOKHM MeHb-

e, 4eM s, HO B KayKJaou 6b110 Ha 3 Kycka 0oJble, yeM B KYILJIeH-
HBIX MHO#. ¥ Koro 6oJibllie KYCKOB M Ha CKOJBKO?

PasnoxxuTe Ha MHOXUTeNH BhIpaxkenue (388—389):

388. a) (3x + 2)? — x2 6) (2x — 5)2 — x%;
B) (4x + 3)% — (x + 1)3% r) (bx — 2)% — (x — 1)2.
389. a) (3x +y)? - (2x - 3y)%; 6) (4x + 3y)? — (3x — 4y)?%;
B) (5x — 2y)% - (2x — y)%; r) (2x - 4y)® - (5x + y)%;
m) (2x2 - y)? - x4 e) (x% - 2y)® - y*;
x) (8x2 — 2y)? — 4x%; 3) (4x? + 3y)? — 9y,

| 6.5. Cymma ky6os |

IpuMeHAs NPaBUJIO YMHOKEHUS MHOTOYJIEHOB M IPUBOAA MOAOO-
HBIE Y4JIEHBI, UMEeM
(a + b)(a? — ab + b?) = a® — a?b + ab? + ba? — ab? + b® = a3 + b3.
Hrak, IOKa3aHO PABEHCTBO
a3+ b3 = (a + b) (a? — ab + b?). (1)

9TO paBeHCTBO HA3LIBAIOT (hopMya0OH CyMMBI KyOOB.

Muorounen a? — ab + b? HasBIBAIOT HENMOJHBIM KBaApaTOM pa3HO-
ctu a u b.

®dopmyay (1) uuramT TaK:

cymva Ky0OB ABYX uHMcCeN PaBHA IPOM3BENEHHIO CYMMBI
ITHX YHCeJl H HemMOJHOIrO KBaJpaTa HX Pa3HOCTH.

®opmyna (1) gaér pasyoxkeHrne MHOrouwieHa a® + b® Ha MHOYKHTEIH.
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394.

397.

a) 3anuIIuTe HEIOJHBLIA KBajpaT pasHOCTH a u b.

6) Banummure u npoyuraiire HopMyny cyMMBl KyGOB.
3amoJIHUTe IPONYCKH, NIPUMEHHUB (GOPMYJIY CYMMBI KyGOB:

a) (x+y)-(x2-xy+y?)=...; 6) md3+nd=....
3anumure:

a) Kyb a;

6) cymmy x u y;

B) DPasHOCTh KBAJpaTa @ U NPOU3BEJeHUA a u b;

r) TOJHBIM KBaZApaT PasHOCTH X U Y;

[1) HEeNOJHBIA KBaJpaT Pa3HOCTH a u b;

e) cymMmmy Ky6oB m # n.

YraxuTe NOJHBIE ¥ HEIOJHBLIE KBaAPAThl PA3HOCTH:

a) a? - ba + 25; 6) x2-2x+ 1; B) 9 — 3m + m?;
r) 49 - 14p + p%; n) 4k% — 4k + 1; e) 4 — 4a + 4a%;
m) x2— 6x+36; 3) 9-6y+yL ) inz—n+1.
3anuImuTe BBIPAYKEHUE B BHUE MHOIOUYJIEeHA:

a) (m + n)(m? — mn + n?); 6) (¢ +p)(P* - pq + ¢?);

B) (a+1)(@®-a+1); r) (2+x)(4 - 2x + x2);

n) (p2-4p +16)(p + 4); e) (25 -5m+ m?)(5+m).
YupocTuTre BhIpaskeHue:

a) (a®+ 1)(a% — a3 + 1); 6) (2 + n?)(n* - 2n2 + 4);
B) (x + y?)(x% - xy? + y*); r) (0 + ¢%)(q* - p3q® + p®);
n) (a*h? — 2a%b + 4)(2 + a?b); e) (9n2 — 3nm + m2)(m + 3n);
x®) (3x + y)(9x2 — 3xy + y?); 3) (a*+ 1)(a® —a* + 1);

n) (4x'y? — 6x%ya + 9a?)(3a + 2x2y);

k) (5p% + 2¢2)(4¢* — 10p3qg? + 25p°).

IIpencraBbTe BHIpaXKeHHEe B BUJE CTEINEHU C IOKasaTesleM 3:
a) 125; 0) 8; B) 27x3;

r) 64y3; o) m3y3; e) abh3;

x) x3yS; 3) %ps; u) 0,001c5.

IIpencraBbpTe BhIpaskeHHWe B BHUAE CYMMbI KyOOB:

a) x3+ 8; 6) 27 + a3; B) 1+ mé;

r) p? + 64; o) x%+ 8y3; e) a? + 27bh3;

x) 8m® + n9 3) 64p? + ¢'% ) % + x8y°,
PasnokuTre ABydYIeH HA MHOMKHTEJIH:

a) m3 + n3; 6) a®+1; B) b3+ 8; r) 224 %
n) pb+q; e) mb+ nls; w) 27ad+ bs; 3) x3+64y3;

u) cb+125d3; K) 8pb+ql2.
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399. IloxGepure oguousensl A, B u C Tak, 4TOOBI BEIIIOJHAJIOCH DABEH-
CTBO:
a) m3+ A =(m + B)(m? — mn + n?;
6) (x + A)(x%2 - 5x + 25) = x3 + B;
B) (2x + 3y)(A — B + C) = 8x3 + 27y3;
r) (4a + 3b)(A — B + C) = 64a® + 27b3.
400. YnpocTHUTe BEIpaXKeHUe:
a) (x+1)(x2-x+1)-(x2-1)x;
6) (a® — b3)(a® + b3) + (a2 + b?) (a* — a?b? + b%);
B) 8+ m)(m2—-3m+9)—m(m - 2)%
r) (® - ¢ (@® +¢®) - (@® - p'e* + ) (@* + ¢P).
401. Joxa3sbiBaem. J[oKaxuTe TOXKIECTBO:
a) (@®+1)(a-1)=(a®-a+ 1)(a?-1);
6) m*+1=m(@m+ 1)+ (1 -m)(1 - m?); ;
B) (a+2)(a?—-2a+4)—a(a—-3)(3+a)=9a+8;
r) m(m+ n)(m — n) — (n + m)(m? — mn + n?) = -n?(m + n).

IIpoBexs paccyaeHusi, Kaxk B II. 6.5, moayuum
a® - b3 =(a - b) (a® + ab + b?). (1)

9TO paBeHCTBO HAa3BIBaOT (hopMyJIOi pa3HOCTH KyOOB.

Muorouser a2+ ab + b? Ha3HIBAIOT HEMOJHBIM KBaJgpaTOM CYMMBI
amunb.

Dopmyny (1) uurarT Tak:

pasHOCTh KyGOB ABYX 4HCe] PABHA NPOM3BENEHHIO Pa3HO-
CTH 3THX YMCeJ M HEeIOJHOr0 KBAJPATA MX CyMMBI.

®opmyna (1) gaér passoxenue MHOrodaeHa a® — b® Ha MHOKHTENH.

402. a) 3anumuuTe HENOJHBIN KBajgpaT cyMMmbel a u b.
6) SanminuTre M mpouHTaiiTe GopMysay pasHocTH KyOoB.
403. 3anoJHATE NPONYCKH, NpUuMeHUB (HOpMyay PAsHOCTH KyOOB:

a) (x-y) - -(x2+xy+y’)=...; 6) m*—nd=...
404. CocraBbTe Pa3sHOCTh KYOOB BEIDAYKEHUIA:
a) bu x; 6) ab u a; B) a2 u 3b; r) 2x% u 4y.

405. 3anuuinuTe HEIOJHBIH KBaApPaT CYMMBI BEIDAXKEHUI:
a) mud; 6) —;: X% B) 2a u 3b; r) mec u md.
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406.

- 409.

410.

411.

SlBnsiercsas iy BhIpaskeHHe IOJHBIM KM HENOJHLIM KBaJpPaTOM
CYMMBI:

a) x2+ x + 1; 6) 4 + 4x + x2; B) a?+ 6ab + 9b2;
r) 100 + 10x + x2; ) 1m +;m+1 e) 4p + 1 + 4p%;

x) 0,25m?2 + mn + n?; 3) 4p% + -lgq?- + pq?

3anmuIinTe BRIPANKEHUE B BHIE MHOTOUYJIEHA:
a) (x - y)(x%+ xy + y?);
6) (5 —a)(a® + 5a + 25);
B) (2m — 5n)(4m? + 10mn + 25n2);
r) (7P + q)(49p* - Tpg + qz);
1 1

1
) Ex—gy x +6xy+ y

e) (0,1a - 0,2b) (0,0442 + 0,02ab + 0,01a?).
YIpocTHuTe BEIpa)KeHHE:
a) (3p — 10q)(100¢* + 30pq + 9p?);
6) (Tm + 2n)(4n? — 14mn + 49m?2);
B) (ab — 3)(a?? + 3ab + 9);
r) (km — n2)(k?m? + kmn? + n%);
1

_ 2 |[1 ;
I) (49' xy+4x J[2x+2y),

e) (1,21¢% + 0,22pq + 0,04p%)(0,2p - 1,1q);
x) [% m4 + m2nk + 9n2k2J (émz - 3nk};

)(1 ad - 0,5b2J[2ia5+-z—a3b2+0,25b‘].

Pasnoxxure nBy4NIeH HA MHOMKUTEIH:

a) m®—1; 6) p®— 27¢% B) 125x3 — 8y3;
r) 64a3 + 1000b63; n) x8— yb; e) ml2 — 64;
k) x9 — x6; 3) cbd3 — RS,

ITop6epure ogHOUNEHBI A, B 1 C Tak, 4TOOB!I BEINOJIHAIOCH PABEH-
CTBO:

a) x3+ A =(x+ B)(x2 - 4x + 16);

6) A — 8c®=(3a - B)(C + 6ac? + 4c*);

B) B - 125m? = (A — 5m3)(a? + bam3 + 25m?5);
r) 64m® + A = (4m® + C)(16m® — B + 4ab).
YupocTuTe BBEIpadeHHE:

a) (x-1)(x*+x+1)-(1+2)(1 - x + x2);

6) (a®>-3)(a*+3a2+9)+a*(1 -a)(1 +a);

B) 2p*°(2-p)(p>+2p +4) - 4(P 9)(5 + p);

r) nd(2 + n?)(n2 - 2) — (m - n3)(m? + mn? + nb).
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412. [Joxka3bisaem. J[JoKaxxuTe TOXIAECTBO:
a) (a + b)(a — b)(a® — ab + b?)(a* + ab + b2) = ab — bS;
6) (a—1)(a- 2)(a®+a+ 1)(a®+ 2a + 4) = a% - 9a3 + 8.

6.7*. Ky6

I1o cBOMCTBY CTENEHHW C HATYypPAJbHBIM IOKasaTeJeM
(a + b)® = (a + b)?(a + b).
Ilpumensa Ternepb (GOPMyJy KBajpara CyMMBbl, IPABHIIO YyMHOMXE-
HUS MHOTOUJIEHOB ¥ NPUBOAS MONOOHBIE YIEHBI, HOJy4aeM
(a + b)®=(a+b)?(a+b)=(a®+ 2ab + b%)(a + b) =
— a® + 2a2b + b%a + a%b + 2ab? + b3 = a® + 3a?b + 3ab? + b>.
WUrak, 10Ka3aHO PAaBEHCTBO
(a + b)® = a® + 3a?b + 3ab® + b3, (1)

KOTOpOe HashIBAIOT (hopmysioi Ky6a CyMMBI U UHTAIOT TaK:
Ky6 cyMMBI ABYX YHCe]l paBeH KyOy IepBOro 4mcia IUIOC
yTpOeHHOe NpoM3Be/icHHe KBA/JpaTa Nepeoro 4mcjia u BTO-

poro IIOC yTPOeHHOe NPOHM3BeJAeHHe NepBOro WYmcjaa M
KBajgpaTa BTOPOro Imoc Ky0 BTOpDOro 4Mcia.

®opmyna (1), ecnu eé yuTaThH COpaBa HajeBO, MOKA3BIBAET, UTO
muorouwres a® + 3a2b + 3ab? + b?® MOKHO Pa3JIOKHUTE HA MHOXHTEJIH,
a UMEHHO HA NPOW3BeJleHHe TPEX OAMHAKOBBIX mHOKuUTeNeit (a + b).

T
413. Banummure u npoumnraire GopMyay Kyba CyMMBEI.
414. 3anoJHUTE NPONYCKH, IPUMEHUB (GOPMYJIY Kyfa CyMMBI:

a) (x +y)¥=..; 6) md+3m?n+3mn®+ ne =i
415. 3anumure:
a) cymmy a u b; 6) KBazpaT CyMMBI @ ¥ b;
B) Ky0 CyMMEHI a 4 b; r) cyMMy KBaJIpaToB @ H b;
1) cymmy Ky6oB a u b; e) yZABOeHHOEe NpOUu3BeAEHHE a M b;

3K) yTpOeHHOe mpousBefeHue a u b;

3) yTpOeHHOe NIpPOM3BeJeHue KBajapara a M b;

¥) yTpPOeHHOe NMpOM3BeleHHe a4 W KBajpara b.
3anumniuTe BhIpAKeHUE B BHJE MHOI'OYJIEHA (416—417):
416. a) (x+y)% 6) (x+1)% B) (x+2)% 1) B+ y)3.

417. a) (a + b))% 6) (a + 4)°% B) (2a + 1)%;
r) (2a + 3b)3; o) (x+ 32)3% e) (2b + 3)%.
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418. 3anumuTe BEIpAYKEHHE B BH/l€ CTEIIeHU JBYy4YJIeHAa:

a) a?+ 2ab + b?; 6) a?- 2ab + b?%;
B) a®+ 3a%b + 3ab? + bs; r) a®+ 6a?b + 12ab? + 8b°.

419. BrificHuTe, ABIAETCS U MHOTOUIEH KyOoM Kakroro-iaubo ABydJIeHA:
a) 8x3 + 12x2%y + 6xy? + y3; 6) a®+ 3a%+ 3a +1;

B) 27 + 27b + 9b2 + b8,

420. YupoctuTe BhIpa)keHHe ABYMS CIIOCOGAMM:
a) (x +3)—(x+2)% 6) (x+2)°—(x+ 1)3.

Paccyxnasn, kak B 0. 6.7, monyuum
(@ —b)? = (a? - 2ab + b?)(a — b) = a® — 2a2b + ab? — a2b + 2ab? — b =
= a® - 3a% + 3ab? - b3,
T. €. IPUAEM K PaBEHCTBY
(a -b)®=a®- 3a2b + 3ab? - bs. (1)
9TO PAaBEHCTBO HA3BIBAIOT topmynoit kyGa pasHoCTH M YUTAIOT TAK:
xyﬁ;paanocm ABYX 4HMCeJl paBeH Ky(y NMepBOro umciaa Mu-
HyC YTPOCHHOe NpPOM3BEAeHHe KBaJApaTa IepBOro 4MCja

H BTOPOT'O IUIIOC yTPOEHHOEe NMPOM3BeJeHHEe NePBOr0 YHCIa
M KBajpara BTOPOro MMHYC Ky0G BTOPOro umcJa.

ITepenucar dopmyry (1) B Buze
a’ — 3a% + 3ab? - b3 = (a — b)?,

HIOJIYYHM pasJioikeHHe MHorouiaeHa a® — 3a2b + 3ab? — b3 ga MHOKUTE-
/11, & IMEHHO Ha IPOM3Be/IeHHe TPEX OAMHAKOBHIX MHOMKHTeNEH (a — b).

421. 3anumuTe ¥ NpouyMTaiiTe dopmyny kyba pasHOCTH.
422. 3amnoJHUATE NPONYCKH, npuMeHHUB popmyay kKyba pasHoOCTH:

a) (x-y)P=..; 6) m*-3m2n+3mn2-nd= ...

423. 3anummure:
a) pasHOCTbL a u b; 0) xBazpar passHoCTH a u b;
B) DPas3HOCThb KBajapaToB a u b; r) xky6 pasHOoCTH @ u b;

Z) PasHOCThL Ky0OB a u b.
3anumuTe BHIPA’KEHWe B BHAE MHOTOYJIEHA (424—425):

424. a) (x - y)%; 6) (x=.1)% B)"(x —2)%; r} (x - 8)%.
425. a) (a + b)3; 6) (a - b)3; B) (a + 2)3 r) (a— 2)3
n) (a+ 3)3% e) (a - 3)% x) (a+ 4)3% 3) (a—4)%

u) (2a + b)3; K) (a — 2b)% a) (3a +2b)%; ™) (2a - 3b)3.



il 115 AnrefpanyeckHe Bblpa/KeHHsA

426. 3anuinuTe BhIpa)keHHe B BHJE CTENEHH ABYy4WIeHA:

a) a2 — 2ab + b?%; 6) a?+ 4a + 4;

B) a’+ 6a + 9; r) a? - 10a + 25;

o) a®+3a?+3a+1; e) a3 -3a%2+3a-1;
%) a® + 6a?+ 12a + 8; 3) a® — 6a?+ 12a - 8.

427. BriscuuTe, SBAAETCA JU MHOTOUJIEH KyOoMm Kakoro-iubo ABY-
yieHa:

a) 1-8x+ 3x2 — x3;
6) a® — 6a? + 12a — 8;
B) 8ad® — 36a2b + 54ab? — 27b%.

428. VnpocTuTe BRIpAXKEHHE ABYMsA crocobamm:
a) (x — 1) —(x+ 1)% 6) (x+ 2)% + (x — 2).

429. Kax noxyuuTs opmysry Kyba pasHOCTH U3 (POPMYJIBL Kyba CyMMBI?

6.9. Tipumenene Hopmyn COKPOLISHHOTO yMHOXSHAS

ot

®opMyasl
(@ + b)® = a? + 2ab + b2,
. (a-Db)=a?- 2ab +b?
~ a?-b’=(a+Db)(a-D),
ad + b® = (a + b)(a® — ab + b?),
a® - b® = (a - b)(a® + ab + b?),
(@ + b)® = a® + 3a2b + 3ab® + b3,
(a - b)® = a® — 3a2b + 3ab? - b®

- HasBIBAIOT (dopMynamMu COKPAIIEHHOTO YMHOKEeHHS.

OTMeTHM, YTO BCe STHU PABEHCTBa ABJISIOTCA TOXKAECTBAMH.
OHE 0CTAIOTCA CIPABEAJMBEIMU, €CIU B HHX BMeCTO a u b mojcra-
BHTH JII0OBIe IleNble BhIpaykeHus. Hanpumep, BeIpakeHue

(a+b+c+d)?

MOJKHO PACCMATPHMBATH KaK KBaJpaT CYMMBbI ABYX IeJBIX BBIDAYKEHUHN
(a + b) u (¢ + d), m03TOMY CIPABEJJIUBHI PABEHCTBA

@+b+c+dP=(a+b)+(c+ad)y=
=(@+b2+2@+b)(c+d)+(c+ad)y=
= a2 + 2ab + b? + 2ac + 2ad + 2bc + 2bd + 2 + 2cd + d* =
=a2+ b% + c? + d? + 2ab + 2ac + 2ad + 2bc + 2bd + 2cd.

Taxkum obpasoM, moaydeHa ¢Gopmyaa
(a+b+c+d)?=a?+ b2+ c%+d?+ 2ab + 2ac + 2ad + 2bc + 2bd + 2cd.
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DOpMYJIBI COKPAIEHHOTO YMHOMKEHUS YACTO NPAMEHSAITCA IJIs

YOPOILIEHUs BHIPA’KEHUH, HaNpUMep:
(@+1)@-D@+a?>+1)+(@?-a+1)(a+1)=
=@-1@*+a2+1)+(a+1)(a%-a+ 1)=@®-1)+(@*+1)=
=ab + ad.

3/ech MBI IIOCJIEAOBATEIBHO IPUMEHMAIH (opMyBI pa3HOCTH KBaj-
PaToB, PA3HOCTH ¥ CYMMEI Ky60B. OTMeTHM, 4TO (DOPMYJIBI COKPALEHHO-
'O YMHOKeHUA OIPUMEHAIOTCA AJA PA3JIOKeHUS MHOTOUJIeHA Ha MHOMKH-
Teau. Mbl pacckakeM 06 9TOM B CIEAYIOIEM IIYHKTe.

430. 3anumuTe M3BECTHHIE BAM GOpMYIBI COKPAIIEHHOTO YMHOMKEHHUS,

431. Ilepenumure hopmMynasl COKpamEHHOTO VMHOKEHHHA, HUCIOJb3Yys
OyKBHEI: a) xu y; 6) m u n.

432. [Ina uyero npuMeHsIOTCA DOPMYJIBI COKDPAIEHHOTO VMHOKeHHA?

- 433. YnopoctuTe BhIpasKeHUe:

a) (a+1)2-2(a+1)+1;

6) (m —n)? + 2n(m — n) + n?;

B) P-9P-20°-¢)+(p+q)%

r) (x + 2y)% + 2(x2 — 4y?) + (2y — x)2.
IIpeobpasyiiTe Bhipa)keHNe B MHOTOYJIEH (434—439):

434. a) (x+y+2)(x+y-2); 6) (x-y+2)(x-y-2);
B) (x —y+2)(x+y+2); r) (x-y-2)(x+y-2);
A (x-—y-2)(x+y+2); e) (x-y-2)(x-y-2).

435. a) (a+b+c+d)(a+b—-c-ad)
6) (@a-b+c+d)(a-b-c-d)
B) (@a+b-c+d)(a+b+c—d);
r) (a-b-c+d)(a-b+c-d).

436. a) (1 +x)(1 - x)(1 + x2); 6) (a—-1)(1 +a)(a?+ 1);
B) (m + n)(n — m)(m? + n2); r) 3-p)@*+9)(p + 3);
a) (x+2)(4 - x?)(x - 2); e) (p+q)32@-q)

#) (a—b)(a-b)(a+b)(a+bd); 3) (5+m)(m—5)(m—-5)(m+5).
437. a) (a+ 1)(a+ 2)(a®+4)(a? + 1)(a - 2)(a - 1);

6) (@a+b+c)(a+b-c)- 2ab;

B) (a —b)(a + b)(b2 + a?) (a* + bY);

r) (a + b)® - 3ab(a + b);

a) 3ab(a — b) + (a — b)3;

e) (a® - 2)(a? + 2) - (2 - a?)2.
438. a) (5-a)(3-a) - (a—-4)% 6) (x+ 3)? + 3(x — 2)%;

B) 3(2-m)?+ 2(2 - m)%; r) 5(2p-3)2+ 2(5 - 2p)%;

n) 4(3 - 5a)?> - 5(a — 8)(2a — 3);

e) (@+1)2+2(a+1)-3(a-1)(a+1);
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x) 3-2(5-x)(x-5)-2(5+x)%
3) (x—y-2)(x-y-2)—-(x-y)
) (x+y+2)(x-y-2)-(x+y-2)(x—-y+2);
K) (x+y—z)(x—y+z)—(x+y+z)(x—y—z).

439. a) 4(1 —a)?+ 3(a + 1)% 6) 3(m—2)2+5(m + 1);
B) (a - b)*> - (a + b)% r) (a+b)?—(a—-b)%
m 2(x-1)2-3(x+1)% e) 4(a — 2b)2 - 9(2a - b)%

%) 3(2 -3m)2-3(2-3m)(3m + 2);

3) 2(1 - 5x)? - 2(5x+1)(1 - 5x).
Doxaspisaem. [loxkaskure ToskAecTBO (440—442):
440. a) a3+ b® + 3ab(a + b) = (a + b)%;

6) a3 — 3ab(a — b) — b® = (a — b)®.

441. a) (1 + x5 (1 - x3)(x3 + 1) =1 — x'%

6) (m — n)(m?+ n?)(n + m)=m* - n*.

442. a) (m2+ 1)(n?+ 1) = (mn — 1)? + (n + m)%

6) (a? + b2)(c? + d?) = (ac — bd)? + (bc + ad)*.
443. 3anumuTe BhIpajkeHHEe B BUJe CTEIleHU ABy4JIeHa:

a) (a + b)? — 4ab; 6) (a — b)? + 4ab;

B) (x + 2y)? — 8xy; r) (x — 3y)® + 12xy.

Doxassisaem (444-—445).

444. JloraxuTe, 4TO:
a) pasHOCTH KBAADPAaTOB JBYX IOCJEHOBAaTeIbHBIX HATYpPaJbHBIX
yuces ABJAETCA HEYETHBIM YHCJIOM;
6) pasHOCTb KBaJpaTOB JABYX HOCJIeAOBATEJBHBIX YETHBIX YHCeJI
nenuTcda Ha 4;
B) Pa3HOCTh KBaJPaTOB ABYX IIOCJI€/0BaTEIbHBIX HEYETHBIX YHCeJ
menuTcsa Ha 8.

445. Jloxaxurte, 4TO:
a) ec/IM K MPOM3BEAEHMUIO ABYX NEJIbIX II0CIeR0BaTeIbHbIX YHCeJl IIPH-
GaBUTH OOJIbIIEe U3 HAX, TO MOJYYHUTCA KBaApaT 0OJbIIEro Yuca;
6) cyMMa KBaZpaTa PasHOCTH /[BYX YHCeN W HUX y4eTBEPEHHOTO
IpOM3BEZCHUS PaBHA KBAJAPATy CYMMBI 3THX YHUCEJ;
B) pPasHOCTH KBajJpaTa CyMMbI ABYX YHCENI M HX Y4eTBEePEHHOIO
NpOM3BEJeHNUs PaBHA KBaJAPATy PA3HOCTH 3THX YHCeN.

446. Briunciaure:
a) 2+ 1)(22+1)(24+1)(28 + 1)(2'% + 1)(2%2 + 1);
6) @+ D2+ D+ DR+ DR+ D2+ D+ 1,

264 ’

RCE: 2)(3% + 22)(3* + 24)(3% + 28)(3'° + 2!%)(3%% + 2%2) + 2%
360 2
447. DoxassiBaem. 3adava H6n Cunbt. Ecin uucio, Oyagyuym pasne-

neso Ha 9, zaér ocrarox 1 miam 8, TO KBaApaT dTOro 4mcia,
neméuHBIR Ha 9, maér ocrartokx 1. Jlokaxxure.
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fAokasbiBaem (448—449).

448. 3adaua ITugazopa. [lokaskuTe, YTO BCAKOE HEYETHOE HaTypajb-
HO€ 4HuCJIo, KpoMe 1, ecTh pasHOCTH KBaJApPATOB ABYX IIOCJIENOBA-
TeJBHBIX HATYPAJBLHBIX YMCeJI.

449. 3adaua Juoganma. [lokakure, uTO NpOM3BeAeHUEe ABYX YHCe,
! KaxXJl0e U3 KOTOPBIX €CTh CyMMa JABYX KBaJPATOB, CAMO IPECTAB-
JIAeTCA ABYM#A CHOCOGAMU B BHUJE CYMMBI ABYX KBaApATOB:
(@® + b%)(c? + d?) = (ac + bd)? + (be — ad);
(@® + b%) (c? + d?) = (ac - bd)? + (bc + ad)?.

] 6.10. Pasnoxenmne mMHOrouneHa HA MHOXXMUTEN
T R . T e o N ST T e T T o

HanomauM, uTO pas/ioXuTh MHOTOYIEH HA MHOMKHUTEIN — H5TO 3HA-
9UT IPeobpasoBaTh €ro B NPOU3BEAEHUE ABYX MM HECKOJIBKHUX MHOTLO-
YJI€HOB.

Ilpuseném HeKOTOpHIE CHOCOGHI PASIOKEHMS MHOTOUIEHA HA MHO-
JKUTENH.

T

1. BbiHeceHue 3a ckoGku o6Wero MHOXUTENs MHOrOYNeHa.
Tpumep 1. PasznosxuM Ha MHOMKHTETH MHOIOYIEH
2ab — 3ac + a®. (1)
Bce unensr MHOrOounena (1) umeoT obmuii MHOKHUTETs a. Boimocs
€ro 3a CKOOKM, NOJIyYUM DAas3jIoKeHHe MHOTOYJICHA (1) Ea MHOMKuUTeIH:
2ab - 3ac + a® = a(2b - 3¢ + a).
2. NMpumeHeHne HopmMyn COKpPaLLEHHOrO YMHOXEHUS.

Kax ysxe ormeuarnocek, caMmu hopMysbl COKpamEHHOTO VMHOKEeHUA
AAIOT Pa3JIoKeHWe Ha MHOXKHUTEJIH BaXKHEIX B MATEMATHKE MHOIOUJIEHOR.

Yacro, mpek/ie YeM NPUMEHHTH KaKylo-Iu6o dopmyny corpaimés-
HOr'0 YMHOXXeHUS, MHOTOYJIEH HaJ0 Ipeo0pasoBaTh.

TIpumep 2. PasnosxuM Ha MHOMKUTETH MHOTOWICH
49x1 — 16y5. (2)

Tak xak 49x* = (7x?)?, a 16y° = (4y%)2, To MHOrOWIEH (2) MOXHO 3a-
nucaTe B BUJE PASHOCTH KBaApaTOB BhIpaxceHWil 7x? u 4y3. Ilpumenss
3aTeM (QOPMYJIy PA3HOCTH KBaAPATOB, IHOJYYUM PAa3JIOKEHHe MHOTOUIIE-
Ha (2) Ha MHOXHTEIH:

49x* — 16y° = (7x2)? — (4y®)? = (Tx2 + 4y®)(Tx2 — 4y°).

3. BeigeneHue nonHoro Kkeappara.

HHorza MHOro4JIeH MOXHO Pa3IOKUTh Ha MHOMKUTEIH, eCIM CHAYA-
Jla BBIIEJIMTE TOJIHBIH KBajgpar (cM. 1. 6.3), a 3aTeM BOCIOJIb30BATHCH
(opmysI0ii pasHOCTH KBaApAaTOB.
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2 +2x-8=x2+2-2-1+12-12-8=(x+1)2-9=(x+1)?-3%2=
=((x+1)+3)((x+1)-3)=(x+4)(x - 2).

IIpumep 4.

x4 —10x2+9=(x2)2-2-22-5+52-52+9=(x2-5)2-16=

—(x2-5)2—-42=((x2-5)+4)((x2-5)-4) =(x2 - 1)(x2 - 9) =
=(x—-1)(x+ 1)(x - 3)(x + 3).

nmr?& , )
—9x—4=(3x)2—2-3x-%+[%}—(g]—4=

_ 3t fsY 3 5 3.5)_

—(3x*~2~)—[EJ-(3::—E—E]{&c—§+§)—(3x—4)(3x+1).

f'ﬂ'l.-t 2 i _.:6".
x4+ 64 = x* + 16x2 + 64 — 16x2 = (x2 + 8)% — (4x)* =
=(x2+ 8 — 4x)(x2 + 8 + 4x) = (x2 - 4x + 8)(x2 + 4x + 8). ®

4. NpynnuUpoBKa 4YNeHOB MHOrouYseHa.
9ToT crocob NPUMEHSETCHA dalle BCero B COYETAHHM CO CIOCOGOM
BBIHECEHUA 38 CKOOKU 0OIIero MHOMKUTEJ.
‘Tipumep 7. PasnoxuM Ha MHOXKHTEIN MHOTOUJIEH
2ax + 2ay + 3bx + 3by. 3)

I'pynnupys MepBBI ¥ BTOPOH UIEHBI, & TAKMKe TPEeTUH X YeTBEp-
THI, IIepenuiIeM MHoOrodjeH (3) B Buze

2ax + 2ay + 3bx + 3by = (2ax + 2ay) + (3bx + 3by).

Tenepb B CKOOKaX 3ammcaHbl MHOTOWIEHHI, KaX/blii U3 KOTODBIX
UMeeT CBOH OGIIMI MHOMKHTEIb. BHIHOCHA KaXKABIA U3 OTUX MHOMKHUTEIEN
3a CKOOKH, HOJYYHM

(2ax + 2ay) + (3bx + 3by) = 2a(x + y) + 3b(x + y).
Teneps, BEIHOCA 3a CKOOKH o0muil MHOKUTENb (X + Y), UMeeM
2a(x +y) + 3b(x + y) = (x + y)(2a + 3b).

HWrakx, mEOroueH (3) pasoeH HA MHOMXHUTEIH:
2ax + 2ay + 8bx + 3by = (x + y)(2a + 3b).

Crnoco6 rpynnupOBKH YaCTO IPHMEHAETCA TaKIKe B COUeTaHUHU ¢ Pop-
MYJIaMH COKPAaIIEHHOI'O YMHOMKEeHHUA.
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IIpumep 8. PasnoskuM Ha MHOMKHUTENHM MHOTOYJIEH
a® + a% - b3 - b2, (4)
I'pynnupys nepeslit u TpeTHH YIeHEI, a TaKKe BTOPO# ¥ 4eTBEPTHIN

U NpUMEHsAs 3aTeM (POPMYJIBI PA3HOCTH KyGOB M DPasHOCTM KBAZpPATOB,
IOJIYYUM

a3+a2—b3—b3=(a3—b3)+(a2—b2)=
=(a-b)(a®+ab+ b2+ (a—b)(a+b).
BriHOCsi Temepn 3a CKOGKHM 06muit MHOMKHTENL (@ — b), monyuum
PasjioxKeHre MHOrodjeHa (4) Ha MHOMKUTEIH:
a®>+a?-b®-b2=(a-b)(a?+ab+b?+a+b).
OTt™eTnMm, uTO, eciu Gbl MBI CPPYIITMPOBAIY YIEHE MHOTOUICHA (4)
Kak-HHOya» WHAYe, HAM He yJaJoCh ObI DA3JIOMKUTH €ro Ha MHOMKHTEIH.

9TO TOBOPHUT O TOM, YTO CHOCOG IPYNIHUPOBKU — TPYAHBIA cnocob, Tpe-
Gyromuii onpeseséHEBIX HABLIKOB M CMEKATKH.

5. MpumeHeHne paanuuHbiX CNOCOBOB pPaz3NOXeHUs MHOro-
YyneHa Ha MHOXWUTEeNM.

YacTo A passoMeHUs MHOTOYIEHA HA MHOMKHUTETM HAIO npume-
HHUTH (MOXKeT, HEONHOKPATHO) HECKOJBKO U3 PaCcCMOTPEeHHBIX CIIOCO00B.

Tipumep 9. PasznoxuM Ha MHOKUTENH MHOIOUYJIEH
a* + a?b + ab® + 2ab® + b3, (5)
O6beanHAsA NePBBIA U TPETHUH YIEHBI, a TAKIMKE BTOPOM, YeTBEPTHIH
¥ OATHINA, BEIHECEM 38 CKOOKH HMX OOLIHEe MHOMKHTEJIN:
a* + a?b + ab® + 2ab? + b3 = (a* + ab®) + (a%b + 2ab? + b3) =
= a(a® + b3) + b(a? + 2ab + b?).
IIpumensas popmyssr cyMMbl KyGOB 1 KBajJpaTa CyMMBI, IOJy4YaeM
a(a®+b% + b(a® + 2ab + b2) = a(a + b)(a? — ab + b?) + b(a + b)2.
Beirocs 3a cko6ku 06muit MEOKHUTENH (@ + b), umeem
a(a+b)(@a®—-ab+b?) +b(a+b)2=(a+b)(a(a?-ab+ b2+ b(a + b)) =
= (a + b)(a® — a?b + ab? + ab + b2).
Hrax, maorouwnen (5) pasmokeH HA MHOMKHTEJH:
a‘ + a®b + ab® + 2ab? + b3 = (a + b)(a® — a% + ab? + ab + b2).

IIpumep 10.

X+4x -y’ +6y-5=(x2+4x+4)- (2 -6y +9) =
=(x+2)-(y-8)P=(x+2+y-3)(x+2-y+3)=
=(x+y-1)(x—-y+5).@®

B sakiiouenue oTMETHM, UTO Pa3JOKeHHe MHOTOYJICHA HA MHOMH-
Tenu (Mbl MMeeM B BHAY MHOMKHTENH, MMEIOI[HE CTeHeHb, 6onbIIyIO
HyJIs1) — TPYyAHA&HA, He BCEr/a BHIIOJHUMASN 3axada. CyIIecTBYIOT MHOTO-

9JIeHBl, KOTOPbIe BOOOLUE HEe Pas3JaraloTCsi HA MHOMKHUTENM, MMEIOIIHe
creneHs Gosbine Hyna. TakuM, HaNpUMep, ABAAETCH MHOTOUYIeH a2 + b2,

e &3
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450. Kaxue MeTOABLI MOKHO IPUMEHATDH JJIA PAsI0KeHUuA MHOro4IeHa
Ha MHOMXHTEeIu?

451. PaznoxkuTe AByYJIEH HA MHOMHUTENIHN!

a) x2+ 2x; 6) 4x2+ 2; B) 4 — 8x%
r) 4 + 6x% n) 15 + 3x; e) 14x2 + Tx*;
x) -3 + 12x; 3) 8x2 + 4x3.

452, BepHO JI¥ BHINOJHEHO Da3jIoKeHWe MHOrOdYJIeHa Ha MHOMHTEJH:
a) 3x — 12x2%2 = 3x(1 — 4x);

6) 8ab + 6a2b3 = 2ab(4 + 3ab?);

B) 5m3n? — 20mn? = 5mn?(m? — 4n)?

BrirecuTe 06mIMiT MHOMKUTENb MHOTOUJEHA 38 CKOOKH (453—454):

453. a) ax + xb; 0) a:m ank
B) x%y + xy?; n) pg® -
n) a?be + ab?c + abc?; e) x2y223 - xy322 + xty325;
x) 2mnd — 4m2n — 6m?2n3; 3) 6pig® + 8p2q® — 10p3q%;
u) a? - 4a* + 5a’; K) 3x2 — x% + 2x3.
454. a) —%m3 +2m? — m; 6) %pqa +%pq - p%q;
B) %x2y3 - %xayz + Tlaxaya; r) 0,2a%?-1,2a%b*+0,7ab?;

1) —0,12mn — 1,02m?2 — 0,04m?n; ) %p5q7+0,5p5q3+ 1,1p%¢°.

455. PasjioKuTe MHOIOUIEH HAa MHOXKHUTEJIN:
a) 16a2bc3 — 12ac® + 28b2%c? — 8abc?;
6) 12x2yz + 18xy322 — 27x%28 — 24xy*z*;
B) 0,26m?n%k - 0, 45m3nk2 — 1,5mn3k2 — 0,05m®n3k;

r) 1,42x%y%23 < xy 22 - 0,2x%y%z + 3;xy322;
) %azbﬁ - l-éabzx +0,3a2x® - 1,1a%b3x1.

1 1
LA BBRIHECHTEe 34 CKOOKHM yKasaH-

456. B muorounene 3a® — -;—az 4+ =

Hmi{ Muomzlue.nb: 7
a) 2 6) 53 B) —3 1) -2
457. Buecro 6yxs C u D noxbepuTe OAHOYIEHBI TAK, YTOOBI BBINOIHSA-
JI0CH PABEHCTBO:
a) 3a2b — 9a3b® = C(1 — 3ab?);
6) 14m3x? + 21mSx* = C(2 + 3m?x?);
B) 6x2y® — D = 3x%y(C - 5x'y%);
r) 4m3n? + C = D(2m? + 3n?).
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IIpeacraBpTe BhIpaskeHUe B BUAE NPOU3BELeHUA (458—460):
458. a) (a+b)a+(a+b)c=(a+b)(..);

6) (a+b)x—(a+by=(a+b)(..);

B) 2(a+b)+(a+b)x=(a+b)(..);

r) x(a+b)-2(a+b)=(a+b)(..);

n) 2x(a +b)+ (a+b)=(a+b)(...);

e) (a+0b)3x—2y(a+b)=(a+b)(..).

1 459. a) a(m + n) + (2m + 2n); 6) (3x + 3y) — (ax + ay);
B) (ma — mb) + (a - b); r) (ap — aq) — (bp - bg);
o) (3x — 6y) — (2y — x); e) (ax — bx) + (3b — 3a).
460. a) a(x+y)+x+y; 6) 3(m — n)+ bm — bn;
' B) 2ax — bx + 2(b - 2a); r) (mx — 2m) - 2a + ax;
1) 14x — 6y — (7Tax — 3ay); e) (10ak — 18ab) — 27¢cb + 15ck.

461. BroinecnTe 3a CKOOKHM OBIMII MHOKUTEJIB:
a) (x+y)ta(x+y)-2(x+y) =(x+y)(..);
6) m(a—b)-n(b-a)+ (3a—-3b)=(a-b)(..);
B) (2m - 6n) + (xm — 3xn) — y(8n — m) = (m — 3n)(...);
r) (6x — 15y) — (5y — 2x) + (2ax — bay) = (2x — 5y)(...);
n) (—am — bm) + (3a + 3b) — (x2a + x2b) = (a + b)(...).
Pasnoxure Ha MHOKuTEnn (462—465):
462. a) (x +y) + (x +y)? + (x + y)3%
6) (3a — 9b) — (a - 3b)? + (12b - 4a);
B) (-2m — 8n) — (am + 4an) + (5bm + 20bn);
r) (4x - y)® - (y — 4x) - (20x - 5y).

- 463. a) 9a? - 4; 6) 25x2 - 1; B) -i—mz — 16n2;
r) 100a? - 0,25b2; n) x12 — y2; e) mb — nS;
x) 2% Y 3) l%a“’ - 0,015%; u) xt -yt
 464. a) 4x% —4x + 1; 6) 9a%2+6a+1; B) -m?-2m - 1;
r) 6n —n2-9; m) x*-2x%y+y? e) 36at—12a2b%+b4;
) zm“ - m2n® + n% 3) 0,01a%+ 25b% - a%b2.
. 465. a) a® - 27; 6) 27 + 8x3; B) 8m3 — n3;
r) 11+ /- ) :gg - 125; e) 64a® + bS;
2 o il B b - 3
K) g~ m" 3) 27+n, u) 0,125 — 278,
| 466. BrrumcinuTe, IpeJBapPUTENLHO PA3IOKUB BBIpa)XKeHUe Ha MHOMKH-
TeJu:
a) 42 — 32; 6) 242 — 232,
B) 172 — 32; r) 872 - 132
x) 192+ 2.19 + 1; e) 372-2-.37-7+49;

%K) 462 + 162 — 46 - 32; 3) 532+ 5334 + 172,
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473.

474.

475.

467. IlpugymaiiTe npuMephl Ha NpUMeHeHUEe (POPMYJT COKpAIEHHOTO
YMHOKEeHUS IPH BBIYHMCIEHUAX.
468. IIpeobpasyiiTe JaHHOE IieJoe BbhipasKeHue B IPOM3BEJ€HNE MHOIO-
YJIeHOB!:
a) (2m + n)(6m + 2n) — (m — 3n)(8n + 16m);
6) (x — 1)(4x — 6y) + (x + 1)(18y — 12x);
B) (2a + 1)(5a — 15) + (30 — 10a)(a - 2);
r) 2a(a + 2)? - 3b(a + 2);
m) (x - 2)%(x —3) + (x - 2)(x — 3)%
e) 3m(m + 2n) — 2n(m + 2n)%
x) (p+392@—-9 - @+39@- 97>
469. Pa3zio)kuTe BhIpaKeHHEe HA MHOKUTENH, HCIONb3YsS QPOPMYJIBI CO-
KpPalléHHOr0 YMHOMKEeHHU!
a) (a +b)? —c% 6) (a — b)? —c%
B) (x —y)? - (x +y)% r) (a+b)?—(x+y)?%
m) (2x - y)® - (3x — 2y)% e) (m? - 4n)? - (m? - 2n)%
x) (@ +b)2+2(a+b)+1; 3) (x — 2y)% + 4(x — 2y) + 4;
u) 9a%2-6a(a+1)+(a+1)% K) 16m2—-8m(3—-m)+(3—m)
IIpencraBbTe I€JI0€ BHIpA)KeHWe B BHUJe IIPOM3BEJEeHUS MHOrOYJIEHOB
- (470—471):
' 470. a) 2a + 2b + ax + bx; 6) ax —ay + 3x — 3y;
B) m? - mn +am — an; r) ba + 5b — ax — bx;
o) ax—ya+x-Yy; e) m2—mn - 2n + 2m;
&) a® + ba? + ba + 25; 3) x*— 3x3 + 3x% — 9x.
| 471. a) 86x — 43y + 2ax — ay; 6) 10by — 25bx — 6ay + 15ax;
B) x2+ Xy — X2 — Yz; r) m*+ 2 - m— 2m3;
n) ba?— 5ab + 5b% — bab; e) y—-y -y +yh
x) b®+ b%c — b?d — bed; 3) x%y — 22x + y?x — y22.
472. Pa3zjo)XuTe MHOTOWIEH Ha MHOKUTENIH, NpeaBapuTeJIbHO Npexn-

CTABUEB OAWH U3 €ro 4YJEeHOB B BHJE CYMMBI:

a) x2-3x+ 2; 6) a® - ba + 4; B) a? — 6a + 5;

r) x2-3x—4; n) m?-—3mn + 2n?%; e) m2— Tmn + 6n2.
Pa3ioKuTe MHOTOYJIEH HAa MHOMKUTENIH, NpefBapuTelbHO BEIJE-
JIUB IIOJIHBIA KBaJparT:

a) a?+ 8a + 15; 6) x*+ 4b%; B) x2— 2xy — 3y?%;
r) m?2+ Tm + 10; n) p?-— bp + 6; e) 3m2+ 27m + 54;
®) x2+x—12; 3) a? + 6a + 8; u) x2-x-12,

BepHO /M BBIIOJHEHO DasJIO’KeHHe MHOTOUJIeHA Ha MHOXKHTEJIH:
a) a® — 8 + 6a2 — 12a = (a® + 8a + 4)(a — 2);

6) x2+2xy+y?—xc—yc=(x+y—-c)(x+y)?

Pagiio:xxuTe Ha MHOMKHTEJIN MHOIOYJIEH:

a) ab + cb + ad + cd; 6) a2 - 2ab + b? - c%;

B) a%— 16b%; r) a?+ 2ab + ac + b? + be;

m) 9y? -6y + 1 — x%; e) x*+ 4x2 - y%+ 6y — 5.
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476. [loxassiBaem. 3adava Coguu epmen. Ioxaxure, UTO upu
JI00BbIX HATYPaNBHBIX @ # 1 Kamgoe umciao Buaa at + 4 asasercs
COCTaBHBIM YHCJIOM.

Pasnoxure MHOrOWIeH Ha MHOMKHUTeNH (477—479):

477. a) x* - 3x%2+ 2; 6) b%c%2 — 4bc — b2 —c2 + 1;
B) y% - 10y + 25 — 4x2; r) (a + b)® — a3 - b3
n) x16 — yle, e) x*-3x2+1;
k) xt— 8x% + 4; 3) x4 —Tx2+1;
u) x*+ 12x2 + 64; K) x*+ x? - 2,
478. a) x2-y?-10x - 12y - 11; 6) x2-y2+8x+ 10y - 9;
B) 4x? — y? — 4x — 6y - 8; r) x?-4y?+ 10x + 4y + 24.
~479. a) 9x — 6x2 + x3; 6) 36x + 12x2 + x3;
B) 25x — 10x2 + x3; r) x2 - 12x + 385;
n) x2-6x + 8; e) x2-11x + 10;
K) x8 + 3xt + 4; 3) x® — Hxt + 4;
H) 22+ x441; K) x2—3x2+3x + T;
a) x® + 3x2% + 3x — 26; M) x3+ 3x2+ 8x—T7.

§7. Anre6panueckne apo6mu

Mer y»xxe roBODHIIM, YTO CyMMa, PasHOCTh M IPOM3BEAEHHUE ABYX
MHOI'OYJIEHOB pPaBHBI MHOrowieHy. Temepb paccMOTpuM uYacTHOe IBYX
MHOT'O4JIEHOB.

7.1. Anrebpanueckue apobu M Mx CBOKCTBG E
ix T s ey T s X
Bynem o6o3sauaTh MHOTOUYJIEHBI GOJBIIMMH OYKBAMH JATHHCKOIO

ambasujla A, B, C, D, .... AnreGpanyeckoii Apo6bi0 HASLIBAIOT BEIpPA-
JKeHHne 7= YaCTHOe MHOTOYJIeHa A ¥ HEeHyJeBOro MHOrodJeHa B.

A
MHorounes A H&3BIBAKIOT YHCIUTENEeM airebpamdeckoi apobu B°
a MHOrouneH B — eé 3HaMeHaTeleM.

a
Bripaxkesua —— u MOT'YT CJY>XUThH IPUMepaMu ajirebpanye-
a

+1 3
CKHX Apobeil. 3aMeTHM, YTO B UMCJIMTENe BTOPOM APOGH CTOUT MHOTO-

unen a® — b%, a B 3HaMeHaTeNe — YUCIAO0 3, KOTOPOEe MOXKHO paccMaTpH-
BaTh KaK MHOTOYJIEH.

Ecnu muOrounem A ecrs umeno a (A =a), a HeHYJIEBOH MHOTO-
a
aieH B ects uucyao b (B = b, b # 0), To wacTHOE J €cTh YHCIo 3

A_a
B b’
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Hanpuwmep, eciu A = -5, a B = 3, To anre6panueckasn Apo6b -g— ecTh

-5
9HCJI0 ?.
Anrebpandeckue apobm o006aafaioT CBONCTBAMH, BBIPAYKEHHBIMU

cAefyIONIMMY PaBEeHCTBAMM:

%:A, 1)
A A-C
B BYC 2)
ana moboro Hemyaesoro muorouwrena C,
_A_-A_ A (3)
B BB

PasencTro (1) o3HauaeTr, 9TO 4aACTHOE MHOI'OYJIEHOB A u 1 ecTs TOT
JKe MHOT'OUJIEH A, T. e. J1000ii MHOrO4IeH A MOXHO PACCMATPHUBATDL KaK
x— 2y
T
PagencTBo (2) 03HAYAET, UTO €CIM YHCIUTENh ¥ 3HAMEHAaTeNb ajred-
pam4ecKoi Apobu YMHOMKUTH HA OAWH U TOT K€ HeHyJeBOW MHOrO4IeH,
TO MOJYYUTCA PaBHasa eil ajreGpaumdeckas ApoOb.
@ 3ameuvanus. 1. B npaBoit wacTu paBeHcTBa (2) B YHCIUTENEe U B 3HA-
MeHareJe Apo6K 3aNMCAHBI HA CAMOM Jiejie Heé MHOTOYJIeHBI, a IeJible BbI-
pa)keHus, paBHble NpousBefeHuAM MHOrowieHoB. Ho Tak kak mpous-
BeJleHWe MHOI'OYJIEHOB MOXKHO IpeoOpa3oBaTh B MHOTOWIEH, TO TaKue

C
ik rae A, B u C — MHOTOWIEHBI, TAKYKe HA3bIBAIOT

anrebpanuyecKkyio aApobb % Hanpumep, x — 2y =

BBIPAXKEHUHA, KaK &

anrebpandyecKUMH APOGAMHU.
2. Jlamee B coueraHuM <asireGpamdyeckas ApoOb» mHOTAA OyHeM
ONyCKATh IpHJIaraTejbHOe «ajirebpaumdeckas», HO ero Oyaem mojpasy-
MeBaThb.

CBOiiCTBO, BBIDA)KE€HHOE pAaBeHCTBOM (2), Ha3bIBAIOT OCHOBHBIM
CBOHMCTBOM ajrebpandeckoi Kpoou.

Ilepexon ot npobu — K npobn Ha3bIBAIOT MPUBEXEeHHEM JPo0H

B B-C
A
3 K HOBOMY 3HameHaTtemio B - C.

Hanpumep, npuseném npobn % K 3HaMeHaTeaw 3y, a Apobb ¥t d
x —

K sHamenatemo (x — 1)

X 8%, 3%

y 3-y_3y'

=1/ p41 (x-1(x+1)_ x2-1
x—-1 (x-1Dx-1) (x-1)
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PasencTBo (2) MOXHO 3anmucaTh U B OGDATHOM IOPAAKE:

A-C A

a2 B 2’

B-C B (29
Pasencrso (2') osHauaer, uto anre6pamdueckyio Apo6s MOKHO CO-

KPaTHTh Ha HeHyJeBOM MHoOrowien. Hampumep:

2x+x2=x(2+x)_2+x -1 _(x-1)(x+1) x+1
8x-x* xB-x) 8-x" (x-12¢ (x-1)(x-1) =x-1

A
Papencrso (3) osmauaer, uTo ecnu — ects anreGpamuecKas Apo0Os,

A
TO BBIpaxKeHue (—E TaKKe ecTh ajrebpanyeckas Apo6b, paBHAA YACT-

HOMY MHOrodneHa (—A) m MHOrowieHa B MM YacTHOMY MHOrodjeHa A
u MHOorousneHa (—B). Hanpumep:
a-b —(a-b -a+b a-b a—b a-b
- = = Wi - = = 5
c—a c—-a c—a c—a —(c—a) -c+a

480. a) Yro HasmBaOT anrebpanvecKoil Apo6HI0? YHCIUTENIEM, 3HAME-

HaTesneM anrebpamveckoin gpobu? Ilpuseaure mpuMepsI.
6) Cdopmynupyiite cBoiicTBa anre6pamueckoil Apobu.

481, Slnsercs NM KaHHOE BhHIpaXKeHWe anreGpamdeckol Apo6BIO:

a) Ta; 6) x+y; B) zg—fg; r) %—7.:_1;?

-482. 3anumure Tpu anrebGpandyeckue Apobu, UCIONB3YA AAHHEIE BBIpa-
JKEeHUA:
a) xy, (a —b), 3mn?; 6) m? - n2, —ab, 4(x? - y).

483. 3anumure anreGpandecKyio Apobb B BUze MHOI'OYJIeHA, IPUMEHUB
cBoicTBa anrebpamueckux npobeit:

b 2 in
a) xll; 6) 3x1+y; B)x+3:1cy y;
x2 - 2xy + y? x —y)6x 15(x +
r) y+y . n)( Y) ; e) ( y);
: 1 H 23x ) 5
H{)x+2xy+y; 3)x~4xy+4y.
x+y x -2y

484. Ilpeobpasyiite 1po6h Tak, 4TOOEl 3HAK, CTOAIIMIA mepex ApPOGbHIO,
HU3MEHHNJICSA Ha HPOTHBOMOJIOMHBIN:

l1-a x x—y at+1
a : - B : r) — :
) gt 6) x-3 )x+y ) a-2’

a+b 1 -a-b -x -y

—_— e) ————; x : 3) — .
A) a?+ b2’ ) 2x + 8y ) x+y ) -a-b
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Anrebpanyeckue BeIpameHus

485. IIpusenuTe ApoGH:

o b 2 L T .1
36" x2’ 8x’ 9x%’ 4x
6 L, 5 7 11 3

20y” x%’ 20" 2x° Hxy

486. Ilon6epuTe OZHOYJEH WJIM MHOTOYIEH A TakK, 4TOObI PaBEHCTBO
OBIJIO BEPHBIM:
a) 40 _ 2, g 2L . X,
6a> A’ 48xy A’
5) 3a(x+y) _ A, o) Tmn(x — y)? _mn
12ab(x +y) 4b’ 14(x - y)? A
Cokparure apods (487—494):
4 8 45 256 2a
487. a) —; s 29, 2Bo, 2a,
2 3 9 2 ® 310 ™) 924 A g 5
l4a o 8mén 24a%b8¢ 48 x3y4
€} —==3 — —a» T T W
Yo' B ® ma s6atic’ ) 56xA
2(x +y) a+b 2(x -1
488. e 6 H R T
2) dax ) a+b 5 5(x—-1)
r) 3a(a—b)?, ) dx(x-y)? | & 25m?n(a—b) .
6a(a-b)°’ P Torty(x-p)’ 35mn2(a — b)?
54} 2p(p - QP+ ¢, 3) 8a(a + b)P(a - b)
49(p - (P> + ¢*)’ 18a(a - b)(a + b)
x—-y 2(a - b) 4mn(m - n) 6a%® (3 — a)
489. — 0) ==} 3 .
8) ==t O 3E=a’ - Imp o ") T4ab* @@ - 3)
2x + 2y 3a+ 3b 4m - 4n
490. 3 4] : _—
) 4 ) 6a B) 8mn
12ab 2a - 2b, 6x + 6y
Vi Dhed . Tiz-b
ax — bx ac + be x?
a491. a) &%, 6) e, :
a) cx + dx ) mc + nc %) x*+ xy
& ab 1 m?n | ax — bx
a-ab’ m2n — mn?’ xy + x2’
pP-p x? - xy
K ; 3) ———=.
) ap — bp ) 2xy + 2x2
3xy 4m®n 3a? + 4ab
492. — > ) gy
a) 3x%a — 3x 0) 6mn? - 8m?n ®) 9a%b + 12ab?
4xy — x* 2mn — 6m? 16 p°¢® — 24p%¢*
r) 3, ) 2 2’ 2.3 3.3 *
4x°y — x°y 12m®n — 4mn 12p4g® — 8p°q

—_, — K sHaMeHaTeaio 36x2;

-~ k sHamenareiio 20x2%y.
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2 _p2 2_ .2
a’-b x-1 m? - n xm + xn
493. a . 6 . B) ——; r) = .
) a+b’ )x"* 1’ )2m+2n ) m?—n?’
x2-2x+1 a? - b? n?— m? p - p?
T &) s K) ———; 3 ;
o x2-1 )b2+2ab+a2 )(n—m)z ) p:-1’
i x + x? X) a® — 2a?
L 4- a?
' 3m - 3n 1-a® x3 - y? 2p®-2p+2
| 494. a — —_—— b r .
' ) md—n3 "’ ) 1+a+a?’ B) x? - y?’ ) pPP+1 7
a’®— 4a + 4 3x% + 6xy + 3y? m? — n? 2p3 - 243
; € L . .
%) at-4 ° ) 12y2-12x2 ° ) nd — md’ ) 4¢® - 4p’°
2_ gp? 3_ .8
) 52 OV, 5 -
3a® + 3b3 x2— y?

495. CocrasbTe Ipobs, KOTOpas coKpaimanach OBl Ha:
a) 2; 6) 3ab; B) a+5; r) -Tm; 1) a(x-2y); e) p?— g

7.2. NMpusepenne anrebpamueckux apobei |
X obwemy suamenarenio "

Ilonb3ysce OCHOBHBIM CBOMCTBOM ApPOGH, MOYKHO npuBecTH K obige-

MYy 3HaMeHAaTeJI10 J106ble Apobu i D IIpnuyém B KauecTBe obImero 3Ha-
MEHAaTeJd BCerja MOYKHO B3ATh NIPOM3BeJeHHE 3HAMEHATeNell MaHHBIX
Apobeii:

D/a _a.p B/c_c-B

B B-D’ D D.B’
Hpumep 1. Ipobu xfl H x}-l HMeT o0ImMHi 3HaMeHATENb
(x-1) - (x+1)=x2 - 1. IToaromy
¥+l 4  1v@+Dn  _ #+1
x-1 (x-1D(x+1) 22-1
L= ¥ _ B~ %4

x+1 (x+D(x-1) -1
Ho moxxeT cnyumursesa, uro MEorowiesnsr B u D mmeior obmuit MmHO-
xurenb R, T.e. B=B,-R, D=D, - R, rge B, u D, — MHOroO4JIeHEL.
Torga B KauecTBe 00mIero 3HaMeHATeJIs MOYKHO B3ATH IpOHU3BEeeHHE
B, - D, - R, KOTOpDOe COJIEP)KUT MEHbIIe MHOMKHTeIeH, deM IIpou3Bejie-
Hue B-D=B,-R- D, - R:
A_ A A - D,

A _ _ c _ C-B
B B-R B,-D,-R

C
D D,-R B,-D,-R’

"
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— . 1 1
"2, Ilns ppobeit —— m Go1¢

MeHaTeJ s MOKHO B3fTh IpPOHM3BeJeHHe sHaMmeHatesned (x2 — 1)(x — 1)%
Ho ecsim pasjioyXUTh 3HAMEHATENHW JAHHBIX Apobelt HA MHOXKHUTENIH, TO

BEISICHUTCS, YTO OHM MMEIOT O0Imui MHOMXHTeIb X — 1:
x2-1=(x-1)-(x+1);
(x-12=(x-1):-(x-1).
Teneps BUAHO, YTO B KadecTBe OOIIEro 3HaMeHATENs ABYX JaHHBIX
Apobeil mmpolle B3ATH IPOU3BEIeHHE
(x-1D(x+1D(x-1)=(x-1)2%(x+1).

B KadyecTBe o0IIero 3Ha-

Torma
A 2 x-1

2-1 E-Dx-1) (x-Di(x+1)’

x+1/ 1

x+1
(x-1D% (x-1%(x+1)°

CrnepmoBaTesnbHO, IIPU NpuBeAeHUU Apobeil K o0ieMy 3HaAMEHATEII0
6BIBaeT IMOJIE3HO PA3JIOMKHUTE HAa MHOMKHTEJH HMX 3HAMEeHaTeJIH.

HWHorzxa Aad NpUBeJeHUA ABYX apobeit kK obIieMy 3HaMEHATEJI0 0C-
TATOYHO MOMEHATH 3HAK 3HaMeHaTeJ s OAHOM M3 JaHHBIX Apobeit, uame-
HUB OJJHOBPEMEHHO 3HAK YMCJIMTEeN]Id WY 3HAK CaMoil Apobu.

x
73
x-1 1-x
MEHATEeNIO IIOMeHAeM 3HAK YHCINTEeNs W 3HaMeHaTeas BTOPOH Apobu:

3. s npuBeneHusA Apobeit

K obuiemy 3Ha-

 496. Bepuo nn, uTo a00BIE ABe anrefpanvyecKue ApoObH MOXKHO NpHUBEC-

TH K o0IleMy 3HAMEHATEJ0, PABHOMY IPOHM3BEJeHUI0 3HaAMEHAaTe-
Jell gaHHBIX apobeit?

|| TIpupexure K obmemy 3sHameHaTesio aApoou (497—502):

[ "497. a)

2 4 3 6 8 53
825 WaET g &
nial, n2u 2 o 248
5 -7 3 6 14 7
J-K) 1 u i; 3) l " _3_.- u) .E.. u i»
9 -3 5 -10’ 10 157
5 1 8 5 i 1
K) *1"5 H E; o) IZ " ‘_—21; M) ﬁ H _—18.



. 499,

- 501.

X 1 x
2 25 N5
3 -4 3x
o Bt
x -X 5x
X 1
x -2 2-z’

4x 2-Tx,
x-1 1-2"’

15 -
2x - 8 x—-4’

x 4. .
3x — x? 8-z’

3 5x |
4+6x 9x+6

X 4
x+ 2 C3x+12°
x—-3 5x
4- 22 x2- 4’

3x x—4
P+4ax+4 0 5x+10°

x o 5

9+ 3x + x2 x8-27"

13x

x2-9°

x—-1

25 — x?
2

B 10+2c

1+ x

(x-3)?
1+ x

x2-9°

x-1

x>+ 2x + 4

12

x3-8'
2+ x

(x - 3)*

A_C
Arnrebpanueckue Apobu ¢ ofmuM 3HaMeHaTeJeM B ¥ j CxJazbiBa-
JOT ¥ BBIYMTAIOT IO IPaBHJIAM:

----------

A_C
Ecam ke apobn 5 H D MMeIOT pa3Hble 3HaAMEHAaTeJId, TO UX CHayaJa

IPHUBOOAT K oﬁm;emy 3HaMeHaTeJl0, 4 3aTeM CKJIaAbIBAIOT HJH BbIUHTA-

c aan

for o npasuyam (1) u (2).

7.3. ApudpmeTnueckue pencrsus

aU4EeCcKMMM ApoGamu |

u G-
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B xauecTBe 00IIero sHaMeHaTeJsA BCerja MOYKHO B3ATH IIPOH3Bele-
Hue B - D, u TOTja CJIOKEHUe U BHIYUTAHUE IIPOU3BOAAT IO IIPaBHJIAM:

(19
(2"

(3)
(4)

B ciayuae pgeneHms mpejmoJaraercs, 4To C — HEHYJEBOH MHOTO-
yneH (Tak ke kak B u D).

1 x 1+ x
1) x*1+x—1"x-1’
x 2 x -2
%) x—2_x—2_x—2“1'
3) 2 4+ =2(x+2}+x[x~2):x2+4.
x-2 x+2 (x - 2)(x + 2) x2- 4’
g _E__ B _x(x+3-3-3 _2+9,
x-3 x+38 (x - 3)(x + 3) x2-9’
5) -l XY/ __x _xX—xy P -(P-xy)  xy
B-p raxy+y? B-yp B x3 -y -2’
6)a—4.a+3=(a—4)(a+3)=a-4;
a+3 a (a+ 3)a a
7) a-5_ a-5_ (a-5)-8 8

a+7" 8 (@+N@-5 a+7 : :

B npumepax 3) u 4) 3HaMeHaTe U JaHHBIX Apo0e# pasHble X He HMEIOT
obmux MHOKHUTENei. B KayecTBe 06miero 3HaMeHaTeNd 3TUX Apobeit B3ATO
npousBeJeHMe UX 3HamMeHaTeneil. B npumepe 5) B KayecTBe obiiero 3Ha-
MeHAaTeJs B3AT MHOrouJeH x2 — i3, rak kak x3 — y® = (x — y) (% + xy + y?).

IlokarkeM CBOMCTBA, BEITEKAIOL[Ae U3 IPABUJI feHcTBUIA ¢ anrebpau-
YecKuMU ApobaMH.

1. Ecau B — HeHyJeBO#l MHOro4lIeH, TO
0
—=0.
B
Jle#iCcTBUTENIBHO, MOXKHO 3aMeHuTs B yncauTesne 0 Ha O - B, a B 3Ha-

menarese B Ha 1 - B. Torga, nojs3ysick OCHOBHEIM CBOMCTBOM ayreGpau-
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YEeCKMX APOOed, MOMKHO COKDATHTh IOJYYEeHHYIO ApoObh HA HeHYJIeBOi
mMHOTO4wIeH B. B pesynaprare moayuum umcio 0 (Hysneso#t MHOrouses):

0_0-B_0_
s 1 _11 B 1. 1
"A-B A B’
Heitcrurensso, —— = +-1 _ 1 1
A-B A-B A B
3. %=A-%.
Neitcrurensuo, 2= A 1_4 1 _ , 1
B 1-B 1 B B
B wacrHOCTH, ecau B — uucio, Hanpumep 7, TO
A 1
A=l oa
7 7

A
CrnenoBaTenbHO, anrebpandeckyio Apo6b 7 MOXHO paccMaTpHUBaTh
1
KaK MHOTOYJIEH T A. KoHeuHO, B 9TOM mpuMepe YUCI0 7 MOMXKHO 3aMe-
HUTH HA J11060e Apyroe He paBHOE HYJIO YUCJIO.

4 é_£=£+[_£]

B D B D)
HelicTrBUTENBHO,
ﬁ_{_ _g _£+£_A-D+B-{-C)__A-D—B—C_é_g
B D) B D B-D - B-D B D’
5 4-4-
Heﬁc'rau'renbno,i—é= A_A=2=0.
B B B B

503. Ilo xakuM DpaBHMJaM CKJIAABIBAIOT, BEIYUTAIOT, YMHOMKAIOT U [e-

aar anrebpanyeckue npobu?

- 504. JlokaxuTe paBeHCTBO:

A € A _C A.C A_C
' 3" st D FTIE L
| BemmosiauTe aeicreua (505—509):
r X, V. a_b. 2x _ 3y,
-:505. a) 3+3, 6) e B) 5 5
5m  3n x , 3x, 7a _3a
r) "4""7, ) 4+ 1’ e) 3 "
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IR T e R ST SRS

—-507.

" 510.

T sqq.

Ll 543,

x—-1 1 2a¢ 1-a a+b  a
. sy T ] + =3
506. a) 3 3 6 23 32 . B) 25 51
y_x-y + x x - 2a _a+
L SRS 2 g8
1. 2. a 3, a 2a,
8) Z+2; ) i B). y gt
3x . 2x* x+4 2x x+1 =x+3
r) o ta Y = va’ ©) % T Tx
1 3 5 2 1 a+3 a-3
- 508. 3 - — + 3
- 08. a) a+b+a+b 0) x-1 x-1 %) a+b a+b
5 m+1l 3-m, )2.1:—4_3x+5_ )7p—1_7—p
m+n m+n’ W e=g a=8" p+1 p+1°
| x+1 2x 1 1 2a 3a
. ® ; o ; = ;
509. a) x-1 1-x 5 x-y y-x %) a-b b-a
r) 4m—1+m—4; 2 2p+q+p+3q; e) 8a+b_2a—3b_
n-m m-n p—-29 29-p l-a a-1
IMoxbGepuTe oxHOUYNEH A Tak, 4TOOBI PAaBEHCTBO OBLIO BEPHBIM:
i 2 A 6 L -28. 5 3__A
8 3 10 A’ 8 32’
5 A’ a ab’ y  6xy®’
Ilox6epure menoe BhbipaskeHwe B Tak, 4YTOOBI PaBEeHCTBO ObLIO
BEepPHBIM
1 a+b x B a B
8) 7= ; i ) &= ;
)38 . O3 Gp B) 3= 6a+6
) a=b_ a-b B X B e) m-1_m*-1
] 3 B ’ a a-a’ m B
| 512. 3anumuTe BhIpakeHue B BHjE APOOH: . :
a, _E, N E g a, Ly
! a)a+2, 6) x 3 B) 7 2x; 1) 2+3, ) 1+a’ e)b a.
| IIpeoGpasyiiTe B anrebpandeckyio apods (513—528):
a b x Yy 2m 4
e = = e
a) 3 2 . 4 2 2) 3 5
4m  2n 3p  2p a’? 2a
== sy =
)5t M 4T3 ©® T3
Tt 18x8 6xy 5xy°
xK) 3 + 5 3) 7 9
1 1 2 3 X .U
514. =4 =3 6) ———; =+=;
i ) >y B ety
5a_ b, . 11
Doz A 26”3 Da he



~516.

. 517.

521,

1 1 1 1 1 1
oo ; 6 ; -=;
)a a+b )a+b a—-2>b )m+n n
1 1 2 3 4 3
r) & ; ) + ; ) — - 3
xX—-y x+y a-b a+bd P—-q p+gq
) 2a 3a | 3) 3x = 2x ) om__ 3m
a-2b a+b’ x-y 2x-y’ 2m-n n-m’
p 2 7 5 5x  4x+3y
X) q-2p 2p+gq’ )2x—y y-2x’ ) x-3y 8y-x
g a8, m _2m,
K : 11’ K g+8§; 1 K : 3 22’
a- a X+ x— = -a
+ s = -
D o tis A =5 8 TR T-
1 1 1 5 2 3
a) — - —; 6) —+—; =it
) 4x 3x ) m 4m ) P pq
a b m 1 a 8
DwTE P 3 * 2ab°
a) Zg By gy E___E; o 2a—3b+4a—5b2;r) xX-y_x-2z
ab ac mn mb mb xy xz
2 3, 7 3a 1 L
% 22 x’ ©) mt m?’ B P ab”’
) 4 3 . ) 3a 3 ) m’n i 3mn?
“P x5’ Yz xytd’ a‘t’c®  adbbet’
1 2 Ta a
» 6 o 4
D a2t -4 ) 32+3 Bx+6
B) 2m + 4n . ) 2P == 3q i
4dm + 4n  8m + 8n’ 10p - 10¢ 15p — 15¢°
2x 3y . y w £ .
%) ax +bx ay+by’ e) ax -bx ay-by’
s ML L ) 3 e
2x%y - xy y-2xy’ 3m?n - 6mn® 4mn - 2m?’
) 15 . 6q i %) 3b - 5a
10p%q — 15p%¢>  9pq® - 6p%g?’ 2a°b — 8a?h? 12a%b- 3a*"
%2, 3 . 5 an
2) Z-9 " -3’ 9 m+n m2-n?’
X | 1 _ q .
B) 4-9x> 3x+2° r) 2p + 4  4¢2-p?’
2 1 b & m?+n? 1 .
a+ab+ b  ad-pd’ m*+n® 2(m+n)
x® - 2xy 1 2(p+9) 3
H 3 + A
= (x-2y)° 2y-x ) P-¢ ¢-p
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Anre6panueckue BhIpajeHH
LR ST T LI S S WP e T

(p+297° 4¢+2pq+p°°

. N by
. 522. a) 3—_7.,; 6) ]2 y; B) (a+b) — 2a;
i m-—2 x+y b
(a - b)? a? + b? a? + b2
+05 = ; +a-
r) ” b n a+bd e e) >0 a-b
a c x . a da 21
| 523. —_— 0 — - —. =
IR0 8) 5 25 ®) 7 a
5 15¢q Sax 3x 7 bax
F) =4e=1 —ai——} e) ——;
8" 16p 8by 5y a 14by
8a’y . 3ay . 25x%°  35x%y
_ 5bx ~ 4b%x’ 36ab ~ 24b%
a a a
I 4. P, 6 —_— H e B -
524. a) a > ) e a20 . B) T 5x5
a a x
ab: —; 8a: : 18p% - —.
r) ab:y R Ba: = o) 18P
[ a+1 2x 2m 3mn
8~ "+l 8] oot =
)4_P p-3 3 xty, x+y,
p-38 2p* 8a 16a%’
0 2x+2 6 e) 4a , _5ab |
3 x+ty a’ " 3a - 3b’
) m~3n. 3mn ) 2p—4q 3p - 6q
6m 4m - 12n’ 3p2 H 4pq ’
ax —ay cx+cy, mk ka - k
) —d x-y %) am—-an  2m-2n"
| a®—-b® 4dab® x-y? x-y
526, 0) 20 200 6 2,
0 i SR g ) 32 Bap?
' 5) mn-m?  8n ) 20— 4 a®-4
2m n? - m?’ b+1 " (b+1D?
0 x+y x2— xy | & 16 - m? _m?+ 4m
11 x-y 2x2-22° m?2-3m° m*-9
P-¢ pg+¢ a® - 9b®  a®+ Bab
’ . p? (p + 9)? ) a®-ab  a-b
3x*-3y* x+y m?—n®  4m— 4n
B) —; : ; r) 5 :
1 x*+ xy 6x-6y (m+n)® 3m+3n
1 m2 + nd 4mn . 2a | 6ab
[ 528. 8) ——— 5 5 6) g e et
i} m3—n® (m-n)?, &) x*+ xy  3x%+3y°
mi+nd  m2-n?’ 6x2— 6y x2-xy
o L= o B8 o) 120+ 6ab  4a+ 2ab + b

808— bS
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| 529. VYnpocruTe BRIpaskeHUe:

2) =3 6) —2 .
X m-n

. 530. IlpeacraBbre ajnre6panvyecKyio Apo6s B BUe npou3BeleHus anres-

panuecKkux apobeii:

1 1 3
a) ——; 6) —; —_— —_—
) 2x ) e B) mind r) (x-p)?
a m 1 3
A) a? - b?’ ) m3+ n®’ %) pP-p’ ) 2a® + 2ab’
~ 531. IlpeacrasbTe anrebpaudueckyio Apo6b B BUAEe MHOTOUJICHA:
a) —; 6) —=; B) 2%;
55 ! 1 27 3
-9, x—1, x-3,
r) 3> n) 3 > e) 5
x%-3x m?—mn + n? (@a-1)-3,
31{) 10 » 3) __8_’ H) _5_’
K) -9+ 4
. 4
532. pob6s L2 Hecokparuma. Byser s HecokpaTHMo#t ApO6H:
' q P+q q P
= B) £== ;
a) p ) q E) pP+q r) p+ q?

|7.4. Puuuouunbuuemaupaxeauu E

PanuoHaibHBIM BBIPAjKeHHEM HA3LIBAIOT BHIDAYXKEHHUE, B KOTOpOM
HECKOJIPKO ajrebpanyeckux ApoGeil coefMHEeHH 3HAKAMH apHdMeTHde-
cKuX pedicTBuii. IIpuuém aTO BRIpAXKeHUE He HOJIIKHO COJiepIKaThL Jeje-
HHHA Ha HYJEBOH MHOrOYJIEH.

Anrebpandeckyio ApobOb TaK)Ke HA3BIBAIOT PanHoOHaAJbHBEIM BBIpA-
wenueM. [Ipuserém npuMephl PaNMOHANLHLIX BBIPAKEHHIA:

1
.a(b—1)3+a~

x+ 2 a
{—u—~x_3)3+1, s 5 5

b+5-.-—
a

Mpbi ucKII0YaeM U3 PaCCMOTPeHMsI KaK He MMeIOIIHe CMbIC/IA BhIpa-
JKeHHSA, KOTODBIE COAEPIKAT JejIeHne Ha HYJIeBOi MHorowreH. Hampm-
Mep, BBIpasKeHus

1
a+2 a 4+ x%+y?
?

u
cd—¢8 4y% - (y + y)*

a a
He MMEIOT CMBICJIa, TAK KaK COOEDKAT JAeJieHHe Ha Hy.'iIeBOf'I MHOI'O4JIeH.
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PanuoHa bHBIE BHIPDAYKEHUS MOXKHO yIpOIaTh, IOJb3YydACHh NPaBH-
JaMu, KOTOPHIM HOAYHMHEHBI ajreGpanveckKue apobu. IIpm srom Hazmo
V4ecTb, YTO JJIf DAlHOHATBHBIX BBIDAYKEHUN NPUHATHI Te JKe NpaBuIa
nopanua ,n:euc'rnan, YTO M JAJIA YHCJOBBIX BBIDAXKEHUH.

3p 1. Vopoctum BeIpa)keHue

1 ab
1t 3

6 3 3 2a+b+1"

b a ab

Crauajyia, IpUMeHASA IPaBUJIa CJIOKEHUS a.nreﬁpanqecxnx npobeii,
npeoﬁpaayeM YHUCIUTENh ¥ 3HAMEHATeJb NePBOH Apobu:
a 1 a+1

1) 1+ ——~—+—-= i
a a a a

)_+§+i 6a+3b+3 Ba+3b+3
a ab ab ab ab

Tenepb pasfieauM 4YUCIUTENh NEepBod Apobu Ha e€ 3HaMeHaTelb
H COKPATHM IOJYUYeHHYIO ApoOs:
gy @+1, 6a+3b+3 _ _ (@a+Dab _ (a+1b

a ab T a-(6a+3b+3) 6a+3b+3°
PasmenuM 4MCIMTENs BTOPOiI APOOHM Ha €€ 3HAMEHAaTeJb:

ab ab ab
—: (2 = — .
4 g+t )= T GarBTE

) Temepb U3 pe3yabTaTa TPETHETO NEHCTBHA BBIYTEM De3yJbTAT 4derT-
BEPTOro JEUCTBHA:
5) (@+1)b ab ___ab+bwab= b )
6a+3+3 6a+3b+3 6a+3b+3 6a+3b+3
Takum ob6pasoM moxasaHO, UTO

1+l a4
a _ 3 _ b
6,383,383 2a+b+1 6a+3b+3’
b a ab

IIpamep 2. YupocTuM BEIpa)KeHUE

A=(% ]((x y)? + xy) + [—*—J((xw)z—xy)

BRIIOTHUM IOCJIE0BATEIBHO cne,uytonme npeobpasoBaHMA:
x+
x*i*:Ty"”-(::c2 xy+y)+ L@ +xy +y?) =

_ (x+y)(x2~xy+y2}+(y—x)[x2+ xy +y?) _
xy xy
_ x3+y3+y3—x3 _xB+ -2 28 28

xy xy xy xy x



138

‘Tipumep 3. YupocTum BhIpaxceHue
2 2 2
A= a_+(a2+ x)° (a+y)2'
xy xf-xy yx-y
BeinonEuM 1mOC/I€L0BATENBHO CIEAYIOLINE npeobpasoBaHUsA:
.“i+ (@+x)? (a+y? _d*@x-y+@+x)?y-(@+y’x _

xy x(x-y) ylx-yp) xy(x — y)
_ @%x — a’y + a®y + 2axy + x%y — a’x - 2axy — xy? -
xy(x - y)

_ Xy -y’ xy(x-y) _
xy(x-y) xy(x-y)

. 533, a) YTo HA3BIBAIOT PALMOHATBHEIM BeIpaKeHHueM?
6) Kaxume BbIpa)ceHHMs He MMEIOT CMbICAA?

Ynpoctute panuoHanbHOe BhIpaxenue (534—»539):

534. a) (1+—1—+1Jabc; 6) 5x° (iz—l+3];
_ a b ¢ x x
/
a b c) ab s[ 2 ,1 4
—+—+=|. = = +=+—|.
E) \b+c a] c 5 4 (r"‘ y x}
} s 2
a+x _x-y)| _d | a v @
535. a) = z ] pegm: 6) [a_1+1J.[1 a—l]’
/
1 m+ 1 a? be
- — |+ =1;
0 m 1+m) 1-m-m?’ r) (a+cJ (b aJ
1) I’n:1+x_ 2z ') a*+ 2 e) #?+1 x| 1-2x,
. x x-a) x-a’ 2x-1 2 x+2’
m)( n_. in J { B o R ],
n+x n-x n—-x n+x
3 38 x+y
%) 5x x+y 5x % y]
1 1 B bt 3a
- e e = e oo RN EE .
sk (a sz'(a b]’ % (4&2 3)‘[2:;”’)’
g Llfogp. L
B) (4:: 952)'(x %
x+y x v 1 1 4
0 x x-—y+x2-xy’ 0 m+2+m—2 m? - 4’
3x%+ 3xy x 3 .
4xy +6ay \ax+ay 2x+2y)’

) e~4 . ¢ . d? P
c’+ed d?+cd) ' \B-cd? c+d)
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3

a-1 (a+38 a*-5 c+3 ¢ ¢c-3,
538. 2) 2a (a+1_a2—1)’ %) (c—3 c+3) c+1’
5) 14+ad®> a-4) a-2, £} a a-4) at4,
. a®-4 a+2 6 > a-4 a+4 4’
y+1 y-=1) g+l l+a 1-a], 2a
A) (y-l y+1] 4y ’ e} (1—:: 1+a) 1-a’
4y y 1 1 a 1 1 a+1
— ==+ —1; Z4=+—=]: :
=) - [8 1" 8y 3) (8 3 ﬁa) 12a
ad- b a ab a+b a?
9. . - (a—-0); : 8
539. 8) — gm0 O GrEta gt
540. Kakue u3 BeIpa’KeHUN He MMEIOT CMBICJAa:
x—a
[ SR ORORE i oaui. LR
x-y a’- 2a®+ a® a® + b% — 2ab ; 1 ?
x? - y2’ x? +a? > (x-5)2-x%- 25+ 10x’ a_l-_aﬁ_l

7.5. Yucnosoe 3HAYEHME PALMOHANBHOIO BLIPAXEHUN |

PaccMoTpuM [Jid OpHMepa pallMOHaJIBHOE BEIpaXeHHue

2
a*+1 .
+ 2a. (1)
a-1
Ecau NOACTABUTH B HEro BMeCTO GYKBEI @ 94MCJIO 3, TO MONYYHUM UH-
32
CJIOBOE BRIpaKeHHe o

+11 + 2.3, paBHoe uncay 11. Yucao 11 HassIBAIOT

9HMCJAOBBEIM 3HaueHHMeM Beipaskenus (1) npum a = 3.

Jlasee OIS KPATKOCTH CJOBO «YMCJIOBOE» YacTO ONYCKAEeTCs, HO
moApasyMeBaeTcH.

IIpu a = —1 3nauenue BuipaxkeHus (1) pasro —3.

ITono6HBIM 06PA30M MOYKHO BEIYMCIMTH 3HadyeHHe BhIpakeHus (1)
[pY JIOOBIX 3HAUEHHUAX d, 3a UCKIouyeHueMm a = 1. Beas npu a = 1 BEI-
paxxenue (1) He MMeeT CMBICJIA, TAK KaK COJNEPXUT AeJIeHHe Ha HYJIB:

12+1
1 +2-1.

T'oBopAT, 4TO BeIpa)keHHe (1) ompeaeneHO AJA BCEX YHMCJIOBHIX 3HA-
yeHHu# a, Kpome a = 1.

B kauecTBe BTODPOr0 IpUMEpa PACCMOTPHM pAIVOHAJIBHOE BBIpA-
JKeHue

x2+y?
e (@)

Bagagum aBa umciaa. IlepBoe U3 HHUX MOACTABMM B BhIpa)keHue (2)
BMECTO X, 4 BTopoe — BMecTO y. Ecau Ipy 3TOM 3HA4YeHWe 3HaMeHaTeJlA
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OKa)KeTCsi He PABHBIM HYJIIO, TO NOJYYUTCHA YHCJIOBOE BHIDAXKEHHE, PaB-
HOe HEKOTOPOMY YHMCJy. DTO YHCJIO HA3BIBAIOT 3HAYEHHEeM Apo6u (2) npu
3aJlaHHBIX 3HAYEHHAX X U y. Mur BugUM, uTO Ap06H (2) MMeeT 3HAYCHU A
Ans M106BIX 3HAYEHMH X U Y, €CJIM TOJNBKO OHU OTIMYHEI APYT OT Apyra.

TosopsaT, uro npo6e (2) ompememena aiA BCex 3HAYEHHH X U Y,
OTJIHMYHBIX ADPYT OT Apyra (x # y).

O6paTum BHHMaHHE Ha TO, YTO 3HAMEHATEbL APOOH (2) ects HEnyIe-
BOi MHOroujeH. OfHAKO ero 3HaueHUe IIPH PABHBLIX MEXKY co6oi 3HATe-
HUAX X ¥ Yy obpamaerca B Hyns. Ho uMeeTcs MHOrO map umces x Y,
AJIA KOTOPBIX 3HaAMeHaTeJb He obpamjaercs B Hyab. [{JIf KaKIOH TaKkoi
napel 9Ta Apo0b MMeeT YHC/IOBOE 3HAYEHHE, T. e. OIpejeseHa.

IlomobuBIM 00pas3oM onpeneNAiOTCA YHCIOBbIe 3HAYCHUS JTIOGBIX pa-
IHOHAJBHBIX BEIPAYKEHHI.

Hanpumep, Buipakenume

xX+y+z
x4+ y24 22

- xyz

OIIpeZeJIeHO [JIfA BCeX YUCJIOBBIX 3HAYEHUH X, Y U 2, KpoMe x =y = 2 = 0.
BrIpaskenue
d+a

(c — d)?
a2+ b2+ 1

1+

OnpeZneJsieHO A BCeX YHCJIOBBIX 3HA4YeHMH a, b, ¢ u d, Kpome Tex, AJIdA
KOTOpBIX ¢ = d.

A
Anrebpauueckas npoOb 5 olpenesieHa OJIA BCeX YMHCJIOBRIX IHAUE-

HUH BXOAAIIKX B Heé GYKB, UCKIOUAdA Te, AJIS KOTOPHIX 3HaAMeHaTe b B
obparaercs B HYJIb.
Hanpume 065
p P, Ip x—y—z—t
2x - 3y

omnpejeJieHa JJIA BCeX YHUCJIOBBIX 3HAYEHUH X, Y, 2 ¥ {, 38 UCKIIOYEHHUEM
TaKHX, A KOTOpHIX 2x — 3y = 0,

A 1. MokaskeM, 9To A/1s JTI060TO YHCAA X BEPHO HEPABEHCTBO

3
x2+2x + 4

< 1, n ompesennM, Opu KaKOM 3HAYEHHUH X JIEBas YaCTh

HepaBeHCTBAa DABHA IIPABOM.

Tak kKak aaa JI060ro 4YmMcaa X BEepHBI pPaBEHCTBO x2 + 2x + 4 =
=(x + 1)> + 3 u HepaseHcTBO (x + 1)2 + 3 > 3, TO ANA M06Oro UMCHA X
3
2+ 2x+ 4
Kak (x + 1)? + 8 = 3 ;mmwb npu x = —1, To JeBas YACTH HEPABEHCTBA pasB-

HA OpaBoOM JHUIIb IpH x = —1.

BEPHO HEPABEHCTBO < 1, uro u TpeboBasock AOKazaTh. Tak
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‘Banaua 2. JoxakeM, uTO AJs JIOOBIX UKCEJ X U Y BEPHO HePaBeH-
5
CTBO < 1, ¥ onpenesInM, NP KAKUX 3HAYEHUAX X
P+yi-4ax+10y+384 P ’
U y JleBad 4ACTh HEPABEHCTBA DaBHA IPABOM.
Tak KaK JJs JIOOBIX YMCeJ X ¥ Y BEPDHBI PABEHCTBO

x2+y?-4x+ 10y +34=(x—-2)>+(y+5)*+5
¥ HepaBeHCTBO

(x—2)2+(y+5)32+525,

TO A JI00BIX YUCeJ X ¥ Y BEePHO HepaBeHCTBO
5 <
x%+ y?— 4x + 10y + 34 =

?

uyto u Tpebosasoch mokasarTk. Tak Kax (x — 2)2 + (y + 5)? + 5 = 5 gmums
npu x =2 4 y = -5, To NeBas yacTh HepaBeHCTBA paBHA IpaBOU JHUIIEL
mpu x =2 u y =-5.

$41. IIpu KaKuX YUCIOBEIX 3HAUEHHUX OYKB anrebpanyeckas Jpo0b He
onpepeyieHa?

' 542. 3anoJHATe TabIHUIy, BRIYHCINB YHUCJIOBLIE 3HAYEHUA BBIPAXKEHUN
IpH JAaHHBIX 3HAUEHMAX X:

. . y Agus W)
> ) 3

x-1

x+1

2x -3

a
543. IIpu KaKUX YMUCJIOBHIX 3HAUEHMAX @ U b BEIpaKeHHe 3:
a) paBHO HyJI0; ©) He mmeeT cMbIcaa?
544. Ilpu KaKWxX YUCJIOBBIX 3HAYEHHAX X 3IHA4YEHHE anrebpandyecKoi
Apobu paBHO HYJIIO:
x -2 x+ 4 2-x 2x + 5 2+ x
a) ;  6) ; s M) =1

; B T
) x+3’ ) 3-x’ x+1

545. Banummure anrebpauueckyio Apo6b, 3HAUYEHHE KOTODOM paBHO

HYJIO IIPH X, PABHOM:

a) 3; 6) —2; B) 0,5; r)

1
3
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546. Haiinure 3HaueHUA BHIpasKeHUA npu x =0, x=-2, x = 23;

x, 10, 2-3x, x-2
a) 35 6) 50 B) e r) i
_547. 3anonruTe Tabaumy:
S 8 J o -3y . 3 2 ~ Fi , 3 = I 1 ; ‘1

ﬂ y 4 =10 6 -0 b O £ '2'-—--5'- ; -0,7
U SR B T L e R e PR e
a
b+a

- 548. Haitnure 3HAYEHHe BHIPAKEHUS:

. and 25 2
8) 2= % jpux=1,04; 6) o-ab?

1-
upna—z,s.b—g,

2+ x a-b
9m? + 6mn + n? 1
B npy m= —, n=-5;
A 2 3’ ’
a® - p? 1
r oOpHa g = —— — —3.
) g P 3 P
- 549. YOpOCTHB panMOHAIBLHOE BhIDa)KeHHe, HAWAUTe ero sHaudeHHe:
a) . i V=T npu a = -3;
a+1 a?+2a+1) \a+1 a%-1 ’

n-1 n+1 1 R 1 =)
&) [n+1_n-1J'(:‘Z—_z :!;] PR B = 8

550. Haidiqure 3HaueHUWe PAIMOHAIBHOTO BEIDAXEeHHA:
n aa 1 1 1 2
“+—=|: |7+ —-—5|—-¢a¢°n opn a=0,02, n =-10.
a n an n an

_551. IIpu Kakux 3HAYEHUAX OYKB OIpefe/IeHO BhIpAKeHHe:

1 a-3

a+b, c .
a) ’ % x-1’ 8} c+8’ ) 2a-6?
552. 3anonsuTte Tabauny:

- T % a - a___l_ l:a+b | a=b | a?2-p?.
i By b asifeay aib daslel ey gkl ou =2k

2 5 e

<f7 T
04 | Fs=
3 s 3
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~ 553.

554.
555.

_ | 556.

557.

IIpu KaKux 3HAYeHUAX OYKB ONIpe/iesieHO BRIpaXKeHue:

3 . x . xy-—c . ab+c |
a) 33 - 6 X2+ y? B) gt r) -
1.1
a+-b b xy—-5 x-y a b
o e) =V . —; K ?
A g ) vy T ) a=b

Kalcne U3 HaHHBIX anrebpawmdecKux Apobeit HU P KAKHUX YHCJIO-
BBIX 3HAUEHHAX X He HpHHHMaIO'T LeJIBIX 3HAYEeHWH:

1, 1-=x, 1 . _9 ,

x’ 1+x’ x2+4" x8-1

IIpy KaKuX YUCJIOBHIX 3HAYeHHMAX OYKB NaHHBIE ApoO¥ paBHBI
HYJIO ¥ DA KaKHUX He OmpefiesIeHsl:
3x . m-38, 2p-8, a+13?
x-2’ m ° p-38° 2-3a
BriuMcauTe 3HaAYEHHWe BBIParKeHHA:
a+b
a) aZ = bz
6) ab
B)

a? + b?
xy—-5 x+
y . ynpnx=0,y=—3.
Ynpocture BhIpajkeHHe M BBIYHACIHUTE €ro 3Ha4YeHHe:
3 3m? + 6mn + 3n? 2

x+y x-Y
o S npu m=0,5, n= -
0)

i

+a+% npu a=3,b=4;

—a? npua=-3, b=4;

3
2c% — 2b2 o g N
a2 —8bc + 42 PO B=0x20, € 3’

dxy 1 1 _ 3 :
E) LT [yz— Fjea 2xy +y2] npu x = 0,35, y = 7,65;
x2+ 25 10x
+
(x-5° (- x)°

r) opu x = 5,125.

__WUccnepyem (558—559).

IIpy KaKHX IeJIbIX snaqennax x 3HaveHHe Apobm:

3 3x+5, x+ 2 4x + 9
Y | ﬁ H _; ’
&)x ) +1 %) P) A) x+1 e) x+ 2
SBJAAETCHA IeJILIM ducjaom?

Pemenue. 3

a) Toapko mpu x = 1, -1, 3, —3 aHaueHHe Apobu < beroe YMCJIO.

6) Tax xax 3x+5=3(x+1)+2=3(x+1)+ 2 = 8% 2 , TO BHA-
x+1 x+1 x+1 x+1 x+1

yeHNe BHIPAYKEHHSA Iesoe TOJbKO mpu x = -3, -2, 0, 1.
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'559. Haiinure, eciu 9TO BO3MOKHO, YMCJIOBble 3HATCHUS X, AJA KO-

TOPBIX 3HAaYeHHe airebpanmdeckoi Apobu — HATYpalbHOE YMCIO:
) 12 | 6) x+ 2, 0 E42. r) x2-x
x+5’ & x-5" x+1°

" AoxasbiBaem (560—561).

 560. [loxaxure, uTo aus a060r0 YMCIa X BEPHO HEpPaBeHCTBO:

4 6
e, e ) T . SN . ]
X2+ 6x + 11 ) F-10x729 B) Fiszsoa o1

Ompenenure, mpu KakoM 3HAYEHMM X JIeBAS YACTH HePABEHCTBA
paBHA IIPaBOM.

561. Jloxaxure, 'gro AJNA NI00BIX YHMCeN X U Y ngHO HepaBeHCTBO:

- g]_; - < 1.
a) x?+ y? - 6x + 2y + 13 a x*+ y? + 8x - 6y + 30

Omnpenenure, NpU KaKUX 3HAYCHUAX X U Y JeBas 4acTh HepaBeH-
CTBa paBHAa MpPaBOii.

['7.6. ToxpecrseHHOe paBeHCTBO
PauMoHantHLX Bpaxenmi

P TOs

TER

T o

B nn. 7.1—7.5 paccmoTpeHBI paBeHCTBA PANHOHATBHBIX BBIpaKe-

HH#. BOT OJHO M3 TAKMX paBEHCTB:
a’+a+1_(a®+a+1)a-1) )
a-3 (@a-3)a-1) °

JleBasi ero 4acTe ONpeZAesieHa AJIS YMCJIOBHIX 3HAYCHHH @, OTIAY-
HbIX OT 3. IIpaBas jke ero uacTh OIpefesieHa AT YHCIOBbIX 3HAYEHWI a,
orau4gHbIX OT 3 u 1. Ho Torga o6e wactu pasencrsa (1) ompeaesnens s
BCeX YUCJIOBBIX 3HAYEHUH @, OTAMYHBIX oT 3 1 1. Bosee Toro, ansa kax-
AOTO M3 3TUX 3HAYEHUI @ YUCJIOBbie 3HAYEHHs JIEBOM M NMpaBoil yacreit
B paBeHcTBe (1) paBHBI Mexay coboii.

HeicTBUTENIbHO, eclu 3aMeBUTh B paBeHcTBe (1) OYKBY @ JI06BIM
YHCIOM, OTMYHBEIM OT 3 u 1, TO MOJY4YUM BepHOe YUCIOBOE PABEHCTEO:
BeJk TOTJa ero Jepas 4acTh €CTh ApoOb, a mpaBadA — paBHasA eil Apobb,
TOJIyYeHHasi YMHOKEHHEM e€ YHCJIHUTeNs M 3HAMeHaTessl Ha ONHO W TO
JKe He PaBHOE HYJI HUCJO.

Bor emé npumep:

1 + l — ® 3 x g 2 . (2)
x—-2 x-3 (x-2)(x-3)

PaBencTso (2) mpeBpamjaercsi B BepHOEe UMCJIOBOE PABEHCTBO IS
BCeX YHCJIOBBIX 3HAYEHWH X, JJIA KOTOPBIX OIpEZeJIeHb] JeBadA U IpaBasd
ero 4acTtu (T. e. AJIA X, OTIMYHBEIX OT 2 U 3), IOTOMY YTO TOTa OHO BEI-
paKaeT IPABHJIO CJOKEHUA OOBIKHOBEHHEIX Apobeil.

PaBeHCTBO ABYX DallMOHANBHBIX BBIDAKEHWH HABHIBAIOT TOMIECT-
BOM HJIM TOXAECTBEHHBIM PaBEHCTBOM, €CJIHM OHO IIPEBPAIlaeTcsa B Bep-
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HOE YHCJIOBOE PABEHCTBO AJISA BCEX YMCIOBBIX 3HAUEHUH GYKB, IJIfA KOTO-
pBIX 06a 3TH BBIPDAXKEHUA OIIpeJleJIeHb.

Brime J0Kas3aHo, 4To pasencrsa (1) u (2) — Toxaecrsa. [as aro6o-
IO APYroro BePHOTO PABEHCTBA ABYX PAIlMOHAIBHBIX BBIPAMKEHMH MOXHO
NIPOBECTH AHAJOTMYHbBIE PACCYKIAEHHUA.

Wrak, a060e BepHOe PABEHCTBO ABYX PAIMOHAJIBHBIX BBIPAKEHUH
eCTh TOKIEeCTBO.

ITosToMy majiee BMECTO CJIOB «JOKayKeM, UTO PABEHCTBO BEPHO» 4ac-
TO OyZeM mHCATh «JOKAaXeM TOMKIECTBO».

Ilpr 1OKasaTeJbCTBE TOMKAECTB MOJB3YIOTCH NPaBHJIAMM, KOTOPHIM
noguuHeHb! anrebpaudeckue apobum. Ilpu sTOoM KamAbIA pas HMeeTCH
B BHAY, YTO JAOKA3biBaeMOe PaBEeHCTBO CIPAaBEJJIMBO JUIA TeX YHUCJIOBBIX
3HaueHHiT OYKB, JJf KOTOPHIX OnpefeseHsl o6e ero 4acrTH.

WHorma, paccMarpdBas TOMKAECTBO, NOTMONHUTENBHO BBINMCHIBAIOT
YUCJIOBbIE 3HAUYeHUs OYKB, IPDH KOTOPBIX ONpe/ieJeHbl 0obe yacTu 3TOro
TOMKAECTBA.

. JToxaxkeM TOXKIEeCTBO
1 1 2y 0. (3)

x-y x+y x2-y?
NokasaTeabcTso. [lna aobsix 3HaueHUH OYKB, IIPM KOTOPHIX
olIpejieJieHa JieBas 4acTh paBeHcTBa (3), UMeeM

11 2y r+y . F¥. 2y =
x-y x+y x*-y? (x-yx+y (x+y)(x-py (x+y)(x-Y)
:x+y—(x—y)-2y=x+y—x+y—2y= 0 _
(x-yY(x+y (x —y)(x+y) (x-yYx+y

4TO M TpeGOoBaNOCh HOKA3aTh.
OrmeruM, 4TO 0Ge wacTh TOMAecTBa (3) ompefeseHbl DU BCeX 3HA-
YeHMAX X U Y, TaKux, uro |x|# |y/.

l 5t 512, [lokaskeM TOMKAECTBO
1 1 i,
(4)

s - =0
(x-yw-2 WW-20(x-2 (z2-2)y-x)
HoxaszareabcTso. [na nobbx 3HaueHUW OYKB, OPH KOTOPBIX
ompejieJieHa JieBad 4acTh paBeHcTBa (4), uMeeM

1 3 1 B 1 _ 1 3
(x-Yy-2 -2x-2 E-xy-x) (E-yYy-2)
_ 1 _ 1 _ x— z _
W-2)(x-2) (x-2)(x-y) (x-yYy-2(x-2)
x-y y-z _x-z-(x-yY-@-2 _

_(x—y)(y—z)(x+z)_(x—y){y—z}(x—2)_ (x-yy-2)(x—2)
_x—Z—Xty-y+=s _ 0 0

T (x-pE@-(x-2) _(x—y)(y—z)(x—z)=

yTo B TpeboBasoCh HOKA3aTh.




. lokaxem TOAECTBO
a®-bd a® + b3 a?-b%2 qa?-p?

= = : (5)

a®+ab+b® a?— ab+ b2 a+b a->

AokaszaTenscTBo. [na n06LX BHAYEHNUI GyKB, OpH KOTOPBIX
onpezesieHbl 00e yacTu paBeHcTsa (5), uMeeM :

@-b @+ b  _ (@-b)@®+ab+b?)  (a+b)a’-ab+b?)
a®+ab+b* a®-ab+b>  a’+ab+ b a?—ab+b:
=a-b-(@a+b)=a-b-a-b=-2b;
a®-b® a?-b2 _ (a-b)(a+b) (@-b)a+b) _
a+b a-b a+b a a—-b -
=a-b-a-b=-2b.

a-b-(a+b)=

CaenosarensHo, neBas uacts paBencrsa (5) pasHa OpaBoil IpH JI0-

GbIX 3HAYEHHMAX OYKB, NIPU KOTOPHIX ONpeXeJeHbI 00e ero YacTH, UTO
Hu TpeboBaIOCh AOKA3aTh.
B 3ameuanue. Onpepenenue TOXKAECTBA, IPUBELEHHOE B 3TOM TIYHKTE,
He MPOTHUBOPEYHT PaHee JaHHOMY OIpeesIeHUIO TOMK/eCTBeHHOTO PaBeH-
CTBa LeJIBIX BBIPDAYKEHHUM, MOCKOJIBKY Y JII000T0 IeJI0ro BRIDaKeHUus obe
€ro 4acTH ONpeJAeJIeHbl AJA BCeX YMCJIOBBIX 3HAYeHMI GYKB.

. 562. Kakoe paBeHCTBO ABYX PaOMOHAJBHEIX BBIDAYKEHHM Ha3LIBAIOT

TOXKIecTBOM?

563. IlpuseauTe mpuMep BEPHOro PaBEHCTBA AJIA MHOTOWIEHOB OTHOCH-
TEJIBHO X. SIBNsieTCA JIM 3TO PAaBEHCTBO TOKIEeCTBOM?

564. IIpuseauTe npuMep BEPHOrO paBEHCTBA ABYX BBIPAKEHUH OTHOCH-
TEJIBHO X, JIeBaA YacCTh KOTOPOTrO OIpefeseHa IJf BCeX X, OTIHU-
HBeIX oT O 1 1, a npaBass — nas Bcex x, orTmuHbx or 0. SIBAseTcs
JIX 3TO PABEHCTBO TOMKAECTBOM?

- 565. Ilpu xakux sHaueHHAX OYKB ompeieeHbl o6e 4acTh pPaBeHCTBA:

a) a+b=>b+ a; 6) ab+ac=a(b+ c)
a 1 1 1 1
B) —=—-a; T) —==-=;
b b ab a b
2 2 2.2
yEER =x+y; e) x—y=""%;
x+y x+y
)——m3+m*-m' 3) mt-m+1="241
m?+ 1 * m+1’
) a+b _ 1 gy B b _ a*+¥d?
a?-b? a-b’ a-b a+b a*-b?

fABnaroTca am 3TH paBeHCTBa TOMKAecTBaAMU?
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~ BokasbiBaeM. [lokaxure Toxaectso (566—569):

- 566. a) [%1~x11)-(x2-2x+1)=35+‘—12;
1 1 5 2_ _4x_8
©) [x—2 x+2] Pt = x+2°
' 2x 1 A
567, 8) - =0
2y 1 1
6) 2-y? x-y x+y
)( ]_xz—y"_z’
x—y x+y y
r)( i .2 J.xz_yz'_*z,
x-y x+y x
) (xiy+x1y]-(x2~y2)-2x,
1 1 ) o3 e
)(x_y x+y] x*-y?*) =2y
—_— 1 1 1 . %
) -9 t-oc-a G 9c-a
1 1 1 =
Y ave-0 t-at-9 c-aE-9 -
at- bt 1
B) = .

(@ + b)? - 4ab)((a — b)? + 4ab)((a + b)2 - 2ab)  a® - b2

] 2.4 B2 - T 2 2. B2
’”_'_a)a+b.(6a+b_6a+b+ab+6ab a+b) @+ b2

ab a®-b?’ 2ab? — 2a%b a? + b? ab(a +b)’
6) x _ z+xp PO X -2xy+y? - xy+yP,
xy+y? HB-xy? F-ay) Pty y(x - y)
2x%y + 2xy? Tx+y  x-Y g 2
- @ -yH=x+y;
(7x3+ x2y+7xy +y? xP-y? 2+ =g 4
e 1 20-10a), 25 _ x*+2x+4
a?-2a- ax+2x "~ 8-8a+2?% x-2 ) x*-8 5(a@-x)
) 1 ,  x-a | 28-27 _x2+3x+9
A Lo- 3x 3a+ax a’-9 3a®*+9a 3¢ a-x
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§B. Crenens ¢ yenwim nokasarenem

8.1. NoxaTue crenenn ¢ uenbiMm nNokasarenem |

£ 38

Mzl 3Ha€M, UTO CTENeHBIO AeCTBUTENILHOTO YMCIA @ C HATYPAJIbHEIM
oKaszareyieM 71 > 1 HA3LIBAIOT YHCJIO ", OIpPejeisieMoe 110 IPaBUIy
a*=a-a-...-a.
—_—
n pas
Ecnu n =1, 1o cumraercs, uTo mpaBas dYacTh ITOrO paBeHCTBa
paBHa a:
al =a.
B n. 3.4 npuBeséH pAjx CBOMCTB CTeNeHeH 4HCes ¢ HATYPAJIbHBIM
noKasaTesieM, B YaCTHOCTH CBOMCTBO YMHOKEHMS CTeleHei: ecau a —
AeHCTBUTENbHOE YUCJIO, & M M N — HATypajabHBIE YHCJIA, TO

am.qt=gm+n,

BrlsicCHUM Tenlepb, KaK AeNIATCA HATYPaTbHBIE CTEIIEHN OZHOT'O ¥ TOTO
e vyucia a. [Ipu oToM npuaérea cUUTATE, YTO @ OTJIUYHO OT By (a # 0),
IIOTOMY YTO HA HYJb JEJUTH HeJIb3f.

ITycte a — peiicTBUTENIbHOE, OTIMYHOE OT HYJIA YHUCAO, 4 M U N —
HaTypaJbHbBIe YHcaa. PaccMoTrpuM yacTHoe a™ U a™:

am
a"’

a™: gt =

ITpumenum x aT0i Apo6u OCHOBHOE CBOMCTBO Apobeil. PaccMmorpum
TpH caydada: 1) m>n; 2) m< n; 3) m = n.
1) Ecam m > n, To
am™ am™-n.gh

o TP T 1)

a” a”

Mb1 nIpUXOAUM K HmpaBMIy: ecau yucio a # 0, m u n — HaTypagb-
HbIe YHCJIa U m > 1, TO
arrat=an-n,

2) Ilycte Teneps G6yzer m < n. Pacemorpum npumep. Ilyers m = 3,
n =5. Torma
a® _ 1-a® 1

@ G =
a’:a°= —= ===
aﬁ az_aa a'&

Mgz1 Bugum, uTo ipu m < n upasuno 1 Henpumerumo. OgHAKO ec:lm
YCIOBHTBCA ApoOB pri o6o3HavaTh Yepes a2, T. e. CYUTATh, 4TO @2 = pri

TO INIOJIY9IHM PaBEHCTBO
at:ab=ag?=g%"",
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KOTOpOe MOYKHO pacCMaTPHBaTh KaK YaCTHBIH cy4all paBeHCTBa (1), HO
0e3 orpaHuM4yeHusA m > n.
Bot emé npumep:

3 =

1 -
Ecim 0603HaYUTEL 1pobn 3 yepes a3, T. e. CYUTATH, UTO & Pz
TO IMOJYYHUM DABEHCTBO
a’:a%=qg3=¢a7-10
KOTOpO€e TaK»Ke MOYKHO PacCMaTPMBATh KAK YaCTHBIN ClydYail paBeHCT-
Ba (1), vo 6e3 orpaHuYeHUdA m > 1.
B oGmem cayuae eciu m<n u a # 0, To

a™ 1
Mo g B —
a :a" = an at-m

— av-(n—m] =aqm™- n.

3necs apobs oboszHaueHa uepes a "~ ™,

an-m

3) Paccmorpum Teneps ciaydait m = n. Toraa

DTO paBeHCTBO NOKA3LIBAET, YTO LiesiecooOpasHo A Joboro geucr-
BUTEJHHOr0, OTJIMYHOIO OT HYJA YMCIA @ CUATATH a’ PABHBIM eMHMUILE,
U TOrZa MOJIyYUM PaBeHCTBO

a™ i gh=1=ag"=a%"",

KOTOpOe TaKKe MOMKHO paccMaTpHMBATh KaK YacTHBIH cjydail paBeHCT-
Ba (1), HO Oe3 orpaHuvYeHUs m > n.

IlpuBenéHHEBIE BHIIIE PACCYXKAEHUA MOKA3bIBAIOT, YTO Hesecoobpas-
HO BBECTH CJEIYIOI[He NBA COTrJAIlleHHA:

1. TIna mo6oro AedCTBHTEJILHOTO, OTJIHYHOIO OT HYJIdA YHCIA @
1

¥ JTI000r0 HATYPAJBHOrO YMCAA M YHUCI0 — ycaoBuMca obo3Ha4aTh a™™
a

A IIHACATh: 1
a "= — (a # 0).
a

BTO paBeHCTBO YHUTAKT TAK: «d B CTeneHH —r1 PDABHO eIuHHIIEe, Ie-
JEHHOHN HA @ B CTEIeHH M».

2. JInsa moboro DEeWCTBHTEILHOIO, OTJIAYHOrO OT HYJA 4YXCIa 4
VCIOBUMCH IO/ BhIpa)keHueM a’ moHMMATH 4HCIO 1 M mucaTsb:

a®=1 (a#0).

OTo paBeHCTBO YUTAIOT TAK: «Q B CTeNeHHM HYJb PDABHO €AMHHIE».

Hrak, Teneps onpejeyeHo, 4ToO Takoe a”, rge a — jawoboe geicTBH-
TeJbHOE YHUC)IO, OTJIMYHOE OT HYJsA, U m — Jioboe neaoe 4uciao (moso-
JKUTEJBHOE, OTPHIATENILHOE MM HYJIb).
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Ecnu a — moGoe geiicTBUTENBHOE, OTIMYHOE OT HYJIA YHCIO, TO

,

a-...-a, ecJIJi m — HATYpaJbHOE YHUCJI0 U m = 2,
‘—_.-.._v—'
m pas
am ={@, ecmmm=1,

1, ecnu m = 0,

1
———, €CJIK M — IIeJioe OTPpHIATEeJILHOEe YHCJIO.
a m

\

IIpu aTOM YMCIO @™ HA3BIBAIOT CTENMEHBIO C IEJBIM IOKa3aTelaeM,
YHCJIO @ — OCHOBAHMEM CTeIeHM, YMCJIO M — MOKa3aTejeM CTeleHH.
B 3ameuanue. Bripaxxenme 00 cumraror AMIIEHHBIM cMmbicaa. Ecam
m — HaTypaJbHOE YHCJIO, TO BhIpaskeHHe 0™ Tak’Ke CUMTAIOT JUIISH-
HBIM CMBICJIa, OZHAKO

o™ = 0.

... . 570. a) Yro nonumalor nox a°, eciu a # 0?

6) Yro nomumaror mox a ™, ecau a#0 U m — HaTypaJbHOE YHCIO?
B) YTo HA3BIBAIOT CTENEHBIO C IeJNBIM MoKasareiem?
r) Umeer nu cMmelca BeipaskeHme: 05; 0°; 059

. BeryucauTe (571—572):
0
571. a) 5% 6) ( 1) ; B) (-1,2)% 1) (-1)°.

3
24 24 24 25
572. a) 555 6) 505 B) 257 r) 57
i B g B, L COEE e 00
a1 3100” (-0,3)5’ 0,23

'~ 573. Omnpegenure, MMeeT I CMBICT BhIpakeHue. Ecin fa, TO BEIYMACIIH-
Te ero 3HaueHHe:

0
a) (0,25- 79-3,21- 2—111J ; ©6) (0,48 - 5,2 -4,8-0,52)°.

~ 574. 3anumuTre B BUIE CTEIIEHU C LeJBIM IIOKA3aTeJIeM:

a) 2-2-2;  6) 23.25 a)-?:lé-;

s 1 : ;
l") §! ,D;) 3333v e) 5!

X iR 3. 3.
JVi{) 16’ 3) 25! H) 2 .2,

7 6 3 7
K) %; J) g’:?; M) (*1] 3(—1} .
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. Brruucaure (575—577):

~§75. a) 10% 10% 10% 10%; 10% 10-; 10°%; 10 104
: G) 25; 24; 23; 23; 21; 20, 2-1; 22, 2-8; 24, 25,
. B) (-3)% (-8)% (-3)1; (-3)% (-3)%; (-8)% (-3)°.
576. a) 1°1; -11; (-1)%; (-1)%; -17%;
6) 1% -12% (-1)% (-1)% 1%
| B) 2% -2% (-2)% (-2)% -2,
~577. a) 42 6) 371 B) 3%

r) 7,129 n) 51+ 471 e) (b+4)Y
x) 471 -5 3) (31 -51)% u) 23+ 472
K) 32-91; a) 42 .28 M) 34: 92

.. 578. [IpoBepbTe PABEHCTBO:

SETEE o))
o (- o b

579, Moka3ssiBaem. [Toxaxxure, uro aus gucex a # 0, b# 0, k — ne-

JIOr'0 BEPHO PaBeHCTBO:
-k k
al "_[2
HagHE
Cpasraure (580—581):

580. a) 5° u (-5)% 6) 52 u 5% B) (-2)® u (-2)%
r) —-32 u (-3)% o) (-2)* u 24 e) —2¢u 24,

.ﬁ B -20 1 i 2 ¢ 3 ks
—-581. a) 190 u (19] : 6) [3) u =]

' 1)° -6 2000 - S ki
B) (5] u 375 r) 1999 u {E@} :

- 582. CpaBHHTE C HYJEM:

a) 273 6) (—2)% B) (-2)% r) —2%;
n) 274 e) (-2)% x) (—2)% 3) —24.

_ BamumuTe B BUAE CTENEHM C LeJBIM IoKasaTeneM, ecau a # 0 (583—584):

583. a) a®- a%; 6) a*: a; B) a'®: ab; r) a*?:a;
n) (a*)% e) (a?)% x) a’ - b’ 3) at- bt

584. a) a®: ab; 6) a’ : ab; B) a*: a; r) at? el
x) a*t:ab e) a*: ad; x) al:al; 3) at:a;

u) ab: ab; Kx) a®: a% 1) a3 :a% M) a®: as.
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| 8.2. CBoWcCTBG CcTEneHw ¢

UesibiMm noxKasarenem

ITyets @ u b — npousBOJbHEIE, OTAWYHBIE OT HYJA HeHCTBHTEJb-
HBI€ YHCJIA, M U N — NOPOU3BOJIbHEIE MeJble Yucia. Torga cnpaBeqIuBEl
cleAyIoliye paBeHCTBA:

sssmnnssRsanans RARAREERRS SR RN RN

am - g =gnn (1)
@)

& 3)
(4)

(5)

Pasencrso (1) osHauaer, 4TO npu ymHoNceHUU cmeneneil 001020
U mozo Jce Hucaa nokasameau cmeneneil ckaadviéarom.

Pasenctso (2) ograuaer, uTo npu denenuu cmenereii 00H020 u Mozo
He “ucia noxkaszamenu cmeneueil 6bl4uUmaiont, TouUHee, U3 MOKA3aTeNs
CTelleHH YHCJIHUTEJIS BBIYHTAIOT IIOKA3aTesb CTelIeHW 3HAMEHATEJId.

B cnpasensnuBocTH 3THX yTBEep:KASHMI MOKHO yOeAMTHCH Ha npu-
Mepax. [[Ba Takux npumepa, koraa m =3, n=5um= 17, n = 10, 611K
Ve pacCMOTDPEHBI B IPEALIAVIIEM IyHKTE.

Bor emé npumeps! (a # 0):

= 1 1 . i
l)as-a2=~§-a2=-=a1=a3+2;
a a
= ST . T YR (N S
2)a’-a St gt g aTT=n ’
1
-8 & 2
a a a 1 =
B ey = gt
a?
5 5 5,8
4)“_2=5_=“__“=a7-_-05—(~2);
a” 1 1
a®
0
a 1
5 —=—-—.—.a_5=ao"5,
)a5 a’

Pasencrso (3) osmauaer, uTo npu 6038edenuu cmenenu wucaa
6 cmeneHdb noxaszamenu cmeneHneil nepemHoONCarom.

M1t HaTypaJbHBIX M W N 3TO HPABUJIO XOPOIIO M3BECTHO. B crpa-
BEJJIMBOCTH JK€ eT0 IPH JIIOOBIX HeJbIX M U 71 MOXKHO yOeAuThCA Ha cie-
Ayomux npumepax (a # 0):

2
-332 _ 1 - 1 1_ 1 _1_ 6 _ ., -3.2.
9 ’-[a—s]“a—s?*m-zﬁ-“ SIS
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N (e =1=a"=a4%

8) (a"z)_3 = (iJ_B: [—1. - _:_, =ab=aqag2 D,

a? 18
5 @

PaBeHcTBO (4) O3HAYaeT, 4TO CMeneHbL npousgederus 08yx ducen
paeHa npous3éedenuilo mex e cmenexei amux 4ucel.

PasencTBo (5) 03HauaeT, 4To cMmeneHb Lacmmozo 08yx “ucesr pasHa
YacmHOMYy mex Jce CcmeneHell Imux ducel.

B copaBejIMBOCTH 3TUX YTBEDPKAeHUH MOHO ybeAuThCHA Ha cle-
Ayomux npumepax (a =0, b # 0):

T S S P P |
9) (-0} (@-b2 a®-b® a® b

0
a 3 @

iy (a)-2.2.a_aaa_d
b b b b bbb b
B xaxaom m3 npumepos 1—11 6s11u IpOBEEHEB! BCe HEOOXOAUMEIe
BrIKnanxu. Ho mocse Toro Kax npasuia (1) — (5) 6yayT ycBoeHEI, Ipo-
MEeXYTOYHBIE BBIKJIAJKM MOMKHO ONYCKATh, CChLIAACh HA 3TH HPaBHUJA.
Takum obpasoM, ecau a # 0 u b # 0, To:

=g

1) at-gf=agttd=0a; 2y @8 s aT=g ot =gV
3) 2%2 =gl gl 4) ;?;2_ = g N=a"

5) %: a5 = a5 6) (@%)2=a32=a",

7) ?a—“)':' =g4'0=g%=1; 8) (@ )2 =a2 ) =gb

9) (a-b)y=a3-b3 10) [%JD= 1;

a) at
11) (3] =2

/585, a) Ilo xakoMy IpaBUJIy YMHOKAIOT CTEIIEHH C ILEJBIMH IOKa3aTe-
JAMHM OJHOTO M TOro ke qucyua?
6) Ilo kakoMy HpaBHIy AEeJAT CTEIeHU C IEeJbIMH IIOKA3aTeIAMU
OJJHOTO M TOrO »Ke yucja?
B) ITo KaKoMy mpaBHJIy BO3BOAAT B CTElleHb C IIeJIBIM IIOKasaTe-
JieM creneHb 4yuciua?
r) Ilo xakoMy ONpaBHIY HAXOLAT CTENEHBL C I[eJBIM IOKA3aTeleM
IPOU3BEAIEHUS JBYX UHCEN?
n) Ilo xakoMy IpaBHUIY HAXOAAT CTENeHb C IIeJIBIM IIOKa3aTeleM
YACTHOT'O ABYX umcen?
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' 586. IlpexacraBbTe B BHUJE CTEIeHH C LeJbIM IIOKa3aTejeM:
a) a®-b3; 6) 72.23.7.

- 587. IlpexcraBbTe BHIDAsKeHME B BUAE [IPOM3BEJCHUSA CTemeHe:l:
' a) (a®6-°)%; 6) (a"?)% B) (a®b5)*.

. 588. Boka3biBaem. [oxaxure, uto ecsiu a # 0 u m, n, kB — mexnie
T qpca, To:
a)@-b-c)*=a": b".c™;
""" 6) am.q" . ak :am+n+k;
B) ((am)n)k =gm-n-k,

| SanuimuTe B BUZE CTEIEHM C IeJIbIM IOKasaTeseM, eciu a # 0 (589—593):

- 589. a) 23.2% 6) 5 - 55; B) 43 .42 . 4;
f r) 72.7.75 n) 35-37.3.3; e) 64.6%.63.62
H x) 112-112.112; 3) 93.96.92.9¢. 9,
~1590. a) a’- a%; 6) a®- ab; B) a'®. a;
] r) a-a’; o) a-a; e) a-a®-a®- at.
| 591. a) 25: 24; 6) 37: 38; B) 5%: 5;
| 10° 5 . g1z
r) 10’ 1) FER e) g0 "
. -@"592. a) a’ : a?; 0) ad: al'?; B) ab: a;
+ 012 a20 a20
r) F; ) ﬁ; e) i
] 102 4 254
111 593- 8.) 153; 6) 5-6;' ; B) —7—:-2,
...... (m ) ; mdm® (n )
NN P)W’ A 5 )T

| 594. CpasHure:
t a) 3% u 4% 6) 24 u 4% B) 1020 i 2010;
r) 100200 y 200100 n) 19992000 y; 19981999,
595, IIpencraBsTe B BHAE CTENEHH C OCHOBaHHEM a?:
' a) (@®)% 6) (a®)*% B) (a9

| | 596. IlpexcrasbTe @’ B BHIe CTEIEHU ¢ OCHOBAHHUEM:

a) a®%  6) a%  B) al®.
1597, IlpeacTaBbTe B BUAe KBajpaTa:
T a) a%; 6) a*;  B) a*®.

| 598. Pasznoxure Ha IBa MHOXUTeNA XOTA ObI OgHUM crocobom:
i a) 710, 6) ab; B) (cd)’.

' " 599. PasnoxuTe Ha TPU MHOMKHTENA XOTHA GBI OAHUM CIOocoGOM:
a) 5%; 6) b5; B) (ab)*.
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-1 600. Ilpencrasste a®® (a # 0) B BUuje CTeleHN ¢ OCHOBAHHEM:

i a) a2 6) a; B) alo; r) a9 x) a-25.
601. BvecTo 3BE3JOYKHM 3aNHUIINTE TAKOE YMCJIO, YTOOBI DPaBeHCTBO
OBIJIO BEPHBIM:

a) 35.x =38 6) 43 . x = 46; B) 24.x = 22;
r) (5%) =55 R) (4% = 41% e) 2'- 3" =6%
k) 45:% =42,  3) 35:+=3"; u) (2-3) =65

c'“'" Rap tlucnu' |

Besxoe mooMKHATeNbBHOE YHCI0 A MOKHO 3aIUcaTh TakK:
A=a- 10%, (1)

rjie YUCJIO a YAOoBIeTBOpseT HepasedcTBaM 1 < a < 10, a B — neJoe uuc-
go. Taxyr samuch HA3BIBAIT 34IHCLI0 YHCIA B CTAHZAPTHOM BHIE.
IToxasaTens cTreneHu k 37ech MOKeT OBITH JIIO0BIM IeJIBIM 9YUCJIOM — MO~
JIOKUTeJbHBIM, OTPHIATEILHBIM, HYJAEM; yucao 10* HassIBaOT MOpAX-
KOM yucaa A.

Hanpuwmep, 273,095 = 2,73095 - 102, 0,0234 = 2,34 - 1072,

0,21 =2,1+101; 6781 = 6,781 - 103,
3,1=23,1-10°.

31ech B MpPaBBEIX YACTAX PABEHCTB 3allMCAaHbl YHCJA B CTAaHAAPTHOM
Buge. HamomHauM, yTo 3HAuamei nudpoi yuciaa Ha3bIBAIOT €ro MepByio
(cneBa Hampago) OTJIMYHYIO OT HyJIA Hudpy, a Tak¥e Bce CAeAYIOIINe 3a
He¥ nmudpsr (cM. m. 3.5). M3 aTux npumMepoB BHAHO, YTO JJIs NIPHUBeJe-
HUSA YMCJIA K CTAHAAPTHOMY BHAY HAJ0 NEPEHeCTH B HEM 3amATYIO TaK,
uTOGBI OHA OKA3aJlach HEMOCPEACTBEHHO IIpaBee NepBOi 3Havamel nud-
pBI, ¥ MOJYYEeHHOe 4Yucsio yMHOXUTH Ha 10%, rpe kB moxnbupaercs Tak,
yTo6Bl IPOM3BEAEHNE OBLIO PABHO JaHHOMY YHCIY.

Hanpumep, CKOpPOCTH CBeTa B BaKyyMe NpPHOIHKEHHO paBHA
299 792 460 m/c, unu 2,99792460 - 108 m/c.

IIpu pelmeHMH MHOTHMX 3aJady 4YUCJa OKDPYIJIAIT C TOYHOCTBIO 10
nepBoi#, BTOPO#, TpeThei u T. A. 3Ha4ameid nudpsl. Yucna a B 3anu-
cu (1) OKPYIJIAIOT ¢ TOYHOCTHIO, KOTOpas Heob6XoauMa B JaHHOU 3ajadve,
¥ TOr/ia PaBeHCTBO (1) samensaioT Ha npubauKénHoe paBeHcTBo. IIpuse-
,nem«xoe BBbILIe 3HAYEHHE CKOPOCTH CBETA OKPYTJIMM C TOYHOCTBIO O IIep-
BOIf, BTOPOM, TpeTheH, YeTBEPTOU 3HAYAIeN IU@PHI:

2,99792460 - 108 m/c = 3 - 108 m/c,

2,99792460 - 10% m/c = 3,0 - 108 m/c,

2,99792460 - 108 m/c = 3,00 - 108 m/c,

2,99792460 - 108 m/c =~ 2,998 - 108 m/c.

B . 3.5 ckasaHo, YTO OPH NPUOIHIKEHHOM YMHOMEHHH M JeJleHUH
YHCceJ HaZ0 OKPYIJIATE CAME YHCJIA U PE3YIbTAT BEIYUCISHUM C TOUHOCTBIO
IO ONHOM | TOM ’Ke 3Havameir nudpsl. Eciu jxe 3anucaTh 9ACiIa B CTAH-
NapTHOM BHJE, TO OKPYTJIEHHUE YMCeJ ¥ Pe3yIbTaTa BHIYMCACHUN C HYKHOU
TOYHOCTHIO TOJBKO YIPOCTUTCSH. DTO BAJHO B3 CJENYIOLIEro IpuMepa.
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Ilpumep. Ilycre a = 42,38(3), b= 0,0001276, ¢ = 3153 000.
Boruucaum: a) a-b; 6) a-c¢; B) a:c; 1) b:c, OKDYIVIMB 9HCIA L0
TpeTheil 3HavaImei HUdPHI.

CHavasa OKPYIJIMM uYMcla A0 TPeThel sHavamed MudpH, 3aIuIem
HX B CTAHJAPTHOM BH/le M BHIIIOJHHAM OTAEJbHO BHIYUCICHUS C IEePBBIMH
MHOMHUTEJIAMHA U C MOPAAKAMH; Pe3yJbTAaThl BLIUHCJIEHUH 3alHINEeM B
CTaHJapPTHOM BHJE M TaK)Xe OKDPYIJIMM [0 TPeTheil 3Hadaleil mudpsi:

a=42,38(3) = 4,238(3) - 10 = 4,24 - 10},

b=0,0001276 = 1,276 - 104 =~ 1,28 - 104;

c=3153000=3,153 - 10 = 3,15 - 1068;

a)a-b= (4,24 - 10") - (1,28 - 1&4} =(4,24 - 1,28) - (10! - 104 =

=5,4272 - 103 = 5,43 - 10°3;

6)a-c= (4,24 - 10Y) - (3,15 - 106) = (4,24 - 3,15) - (10! - 10%) =

=13,356 - 10" =1,3356 - 108 = 1,34 - 108;

B)a:c= (4 24 - 10%) : (3 15 105) = (4,24 : 3,15) - (10 : 10%) =
10°°

=1,346... - 10° = 1,35 -
rNb:c= (1 28 - 104 : (3,15 - 106)*(1 28:3 15) (10‘4 : 109) =
= 0,4063.. 10‘10—4 063... - 1011 = 4,06 - 10!
B 3ameuanue. B IpaKTHYECKUX pacdérax HAJO0 YYMTHIBATH, YTO OIIH-

caHHbIe B II. 3.5 npaBuia faoT 6ojee TOYHLIE Pe3yJIbTaThl IpH 6OJIbIIEM
umcJie 3HaYamux nudp (cM. sameuadue B 1. 3.5).

- 602, a) Yro Ha3HIBAIOT 3aNMCHI0 YMCJIA B CTAHAADPTHOM BHe?

6) JIro0oe g1 [DONOMKHUTENBHOE YHCJIO MOMKHO 3allMCaTh B CTaH-
ZapTHOM Buae?

B) Kak npuBecTH 4yMcJIO K CTAHAAPTHOMY BHAY, MCIOJB3YA €ro
3Havalue nupsr?

| 603. 3anummuTe YHCJIO B CTAHAADTHOM BHE, YKAXKHATE MOPALOK YMCJIA:

a) 27.,4; 6) 3821; B) 0,0011; r) 290 000;
a) 0,00013; e) 0,00987; k) 12 345; 3) 980012;
u) 9835; k) 197; a) 11910; M) 12 190.

. 604. Hazosure Bce 3Hauamue mudpsl 9ucjaa B 3anaguu 603.

. 605. IIpn KaKoM 3HAUEHHUHU 7 BHIIOJHAETCH PABEHCTBO:

a) 60,2 - 10" = 6,02 - 103; 6) 352 - 10" = 3,52 - 10'3;

B) 740 -10"=17,4 - 104 r) 19 800 - 10" = 1,9800 - 1015

g 0,02 -10*=2 - 107%; e) 0,036 - 10" = 3,6 - 10%;

) 0,0005 - 10" = 5; 3) 0,000188 - 10" =1,88 - 108?
[ 606. 3anumuTe YUCJI0 B CTAHAADPTHOM BHE:

a) 27,4 - 103 6) 382 .10 B) 0,11 - 108;

r) 290 - 103 n 0,12 - 1073 e) 0,19-102;

%) 0,069 - 104 3) 9992 - 109 ) 0,480 - 102

k) 0,0398 - 10%; a) 796 - 10%; M) 9989 - 10°.
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- 607. Brruuciure:

a) (1,2 -10% - (5-10°3); 6) (4-10!2).(1,5-107);
B) (3,6 - 10%) : (9 - 10°3); r) (5-10%) : (2,5 10%;
n) 1250 : 0,625; e) 0,00016 - 625 000;
50 2.105.7,2.1078 RS 1,25-10712. 4. 10°
1,8-107 ? 10713 )

- 608. [lauo: a = 0,000002546, b = 648 400 000. Berunciure, OKPYrIIB

YupcJIa ¢ TOYHOCTHIO A0 TpeThed 3Hadalleid nu@psl:
a) a-b; ©6) a:b; B) b:a.

609. Bepro nu, 4TO:
a) NMOpANOK IIPOM3BENeHMsI ABYX YUCEJ PABEH IIPOMU3BENeHHUI0 MX
MOPAAKOB;
6) mopAZOK YacTHOI'O ABYX UHMCEJ PABEH YACTHOMY HX MopsAAKOB?

- 610. a) CxopocTs asmxernus 3eman Bokpyr Counma passa 3 - 10* m/c.
3a xakoe BpeMa Semua npoiaér Bokpyr Connna oyts 1,8 - 1012 m?
6) Cxopocts 3ByKa B Boaayxe (upu O °C) paBra 332 m/c. Yepes
CKOJIBKO MHHYT 3BYK NOCTHUTHET 00’'beKTa, HaXOASAIIerocsa Ha pac-
croaEun 18,592 KM OT MCTOUHUMKA 3BYKa?

| 611. Mwem wuHdopmauuio. a) Mcmoassys yd4eOHHK, CIPABOYHYIO

- auTeparypy u WHTepHeT, HalifiuTe NpUMEPHl IPUMEHEHHUSA CTaH-
NapTHOrO BHJA 4HMcja B (pM3MKe, aCTPOHOMMUHM M APYTHX HayKax.
6) HUcnonbays yue6HHMK, cnpaBo4YHyiO JuTeparypy u MHHTep-
HeT, HafAuTe 00bACHeHHEe IPOUCKXOKACHUA TEPMUHA « HAHOTEXHO-
JIOTHH» .

G30BOHUE PUALMOHANbHbIX BbIPCGXKEHUN |
Panee y»e mpeoOpasoBLIBAIKMCH PAllMOHAJbHEIE (B YACTHOCTH, YH-
CJIOBBIE) BBIpAXKeHHs. B sToM nyHkKTe OyneT IIOKasaHo, YTO HHOTAA
3amuch TAKUX IIpeob6pasoBaHUM yIpOINaeTcs, eCIM BOCIIOJIB30BATHCS
CTeIeHbIO C LEJILIM NOKasaTelleM.
Ilns xpaTko# sanucu ajgredpandecKux Apobeil NIPUHATO NIPUMEHATH

CTelleHbh C OTPHIATEJBHBIM IIOKAa3aTejieM. Hanpnmep, BMeECTO E__b)_z
a —

numyT (a — b)?; BMecTO mamyT (271 + 3-1)1,

I + i

2 3
Takoif KpaTKO# 3aIMCBhI0 MOKHO IOJb30BATBCA NPH IIpeobpaso-
BAHUM PALMOHAJIBHEIX BhHIpAXKeHHUH. PaccCMOTPUM HECKOJIBKO IIPHUMEPOB.



ivep 1. [oxaskeM, 94TO BEPHO PABEHCTBO
(@' —bY)-(a!+bl)=a?- b2

3aMeTuM, UTO B JIEBOM 4YacTH DABEHCTBA 3AIMCAHO IIPOM3BEJEHUE
Pa3HOCTH ¥ CYMMBI BEIDaXKeHHM a~! u b1, KOTOpoe MOKHO 3aIuCcaTh KaK
Pa3HOCTE KBAJAPATOB TeX K€ BhIPAYKEeHUI:

(a—l i b‘l) i (a'l + b—l) - (a-1)2 s (b—l)z =a2 - b—2,

9TOo H TDGGOB&JIOCI: AOKAa3aThk.

B P
. a? ab b?
- YupocTuM BhIpa)keHue T
a?  b?

| cnoco6. Ilpeo6bpasyeM BeIpa)keHHe, MCIOJb3ysd CBOHCTBO CTe-
IIeHU C HaTYPaJbHBIM IOKa3aTesneM, (popMyJbl KBaApaTa Pa3HOCTH, pas-
HOCTH KBaJpaTOB M IpaBUja JefcTBUI ¢ ajrefpamvyecKuMu ApoBAMM:

1 2 1 s IR 1. 1. [T} (1 1\
—_——— = s _2-—-._+ = ey
a? ab b? a a b b a b

A= ] = =
1_1 1. (1} 1 1)(1.1
25 WD

1. 1 b-a
_a—b_ ab _(b-a)-ab _b-a
1,1 b+a G+a-ab b+a
a b ab

Il cnoco 6. 3amerum, yTo mocje 3anucu Apobeit B BUAe cTeneHH
C OTPHLATEJbHEIM MOKAa3aTeleM B YHUCJIUTeNe JAHHON APOOHU MOJIYyYUTCH
KBaJpaT PasHOCTH BBIDaXkeHUi a! u b, a B 3HaMeHaTesle — DA3HOCTH
KBaJAPATOB BTHUX BHIPAXKEHUI:
a?-2a%'+ b2 (@l-bp12 _al-pt

a?-p? @'-bY)@t+bl) al+b!

_(@'-bY-ab_b-a
(@'+bY-ab b+a’

A=

| 8. BeluncauM 3HaYEHHE BBIPAYKEHWS

(999! - 100071)(999! + 10001)
(10001 — 999-1)2 .

| cnoco6. Yrober naberxaTh rPOMO3IKUX BEIYHCIAEHMH ¢ Apobamu,
umeromumu 3EamMenatenu 999 u 1000, obosmauum a = 999, b= 1000
¥ CHaAYaJja yIpocTUM OYKBEHHOE BhIpajKeHue:



&E9 Aarefpandeckue BHIPaKeHHA
A TR TR o W T S RS T

B (@l-bvNH@'+bY) (@'-bYHY@'+dH _al+db?! _
- (b—l 2 aul}E S (a—l = b—1)2 E= al—p! =
_(@'+bM-ab _b+a
T (@'-bY-ab b-a’

Temnepsb, TOACTABIAA B IIOJYUYeHHOE BBIpaKeHue BMeCTo a u b yucna
999 1 1000 cooTBeTCTBEHHO, MOJIYYNM, YTO HCKOMOE BhIpax@KeHHe PaBHO
1000 + 999 _ 1999

Gn—am = T - e

Il cnoco 6. O6osmauum m = 999!, n = 1000~ u cravana ympo-
cTUM OYKBEHHOE BEIpayKeHHe:

B= (m— n)(m+ n) _ (m — n)(m + n) _m+n

(n-m)? (m - n)? m-n

Teneps, MOACTABIAS B MOJy4eHHOE BhIpaskeHHe BMECTO M M I 4HC-
na 999-1 g 1000-! cooTBeTCTBEHHO, MOJNYYNM, YTO UCKOMOE BBIpaXKeHUe
PaBHO

e 1999
9991+ 1000 _ 999 * 1000 _ 9991000 _ 1999 _  o00
9997~ 10007~ 1 1 1 1 ’
999 1000 999 - 1000
" Hpuvep 4. Haiiném sHayeHNe BEIDAYKEHUA
a? \7? a? )7
. 4-a?) \4+a?
1
npu a = | =
pra= 1
) ) -2 4
Tax Kak a = [%] ,Toa?= [[%) ] = (%) = 1%
ITosTom = i
y 1 2 1 2
( a? J_z“ ( a? ]"“_ 16 | | _16 | _
— a2 -2 - -
4—-a 4+ a . B i 1
16 16
-2 -2 -2 -2
) ) o) (L] =632-652=
4.16 -1 4-16 + 1 63 65

= (63 — 65)(63 + 65) = —256.
Orser: —256.



x5 g | T T x_z +3y_2
2. Hajmem 3HAUEHHE BHIPDAKEHUA Sxiiay ecam —
Tak xak — = 27, 10 y 2 # 0. Pasgenus 4MCINTENb ¥ 3HAMEHATENb
ApoBH Ha Yy 2, MOJYYUM, YTO
x2 x)?
—+3 =| +3
x2%+3y? y2 _ (y} @H?%+38 _ 22+3 _
5x2 + 2y~2 - - 2 T 5.@2Y?+2 5-2242 227
y 5_x_2+2 a2 5 B 2
y y
OrBeT: —

. 614.

r) (a +a).

4 + 4—2)-1;
2+ 1)1

Sanumure 6e3 oTpULATENLHBIX MOKa3aTeaeH cTeneHeil:
a) al+bl; 6) (a+b)? B) (a2-0b2)1
Brrunciure:

a) 51 + 101 6) (0,5 + 1)2 B) (2-

r) (2-2Y1; R) 81+ 9% e) (0,

x) (42— 4975 3) (3- 31y

floxa3siBaem. Jloxaskure, YTO BEPHO PABEHCTBO:

a) (al+b1)2=a?+2a! + b2

6) (@l-b)2=gag?2-2ab1+b2

B) (@l-bN@!'+bl)=a2?-0b72

r) (@'-bN@2+albr+b2)=a3-
n) (@l+b1Y)(a?-alb?

b3;
+b %) =a?+ b3,

anocfmfre BBIpasKeHxye:
a) - b2 6) a?+ bs 5 a3-p3 & at-b
alibl’ aT+ b at-bp1’ a?+ b2
ITpu xakux 3HayeHHAX a U b pasHo 0 BEIpAXKeHUeE:
2 _ a2 7 N\
2) (a+3)_2_(a 3}_2; 6) a+b| _[a-b ?
(@-3) (@ +3) a-b a+b
YopocTuTe BeIpaKeHue:
a2+ 2a7 1+ b2 a+p3 .
.. “p2z )
@-0)° (a®-p3)° a?-a?) (a?+a2)”"
B) . : r) * :
at+ b a® + bd a?+a? a?-a?
1 2 | 1 2 1
) a? ab b 8) a’> ab b?
117 L8, 8 A°
a®? b? a®  a’h  ab® b
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618. Brruuciaure:
) 20007 — 19993 . 1222-3 4+ 7773

200072 + 20007119991 + 19992’ o) 12222 -122271. 77714+ 77727

619. YopocTuTe BhIpaXKeHHE:
2

1-

a) —————

a
a

- (2ze)" (2 J
2a

1 T g 3\

=) (;‘m) *[Ha“;) 1) [

620. YnpocTUTe BEIpadeHUe:

a) 207 _ 247 U HaMgUTe ero 3Ha4YeHWe NIpHU a = 1 _1'
83-a? 3+a? 2)”’
0) 26 207 ¥ HaAWIuUTe ero 3HadeHUe NpU a = 1 _1'

1-a2 1+a? 5)

a2 -2 a-? -2 1 -2
B) ] - [ J UM HaWuTe ero 3HadYeHue IIpH a = 5 3

2-qg2 2+a?
202 Y2 ( 222 )2 " L2
r ~ ¥ HaWuTe ero 3HA4YeHHWe Ipua=| —| .
) 5-a2 5+a? A P 2
621. Haiinure 3HayeHUe Bmpameﬂnﬂ:
' 3x%+ 2y~2 3x2- 2y
a) ———, ecau — = 274 6) ———, ecim — = 3L,
) 2x72% + 3y~2 ) 2x-2- 3y2’ y

1
[ 1. lenMMmocCcTb MHOrO4YJIEHOB I

Aenenne Haueno. B § 7 uacTHoe MHOroujneHa A ¥ HEHYJIEBOIO
MHoOrouseHa B HasBaHO asrebpamueckoit gpobero. 3zecs OyzeT paccMoOT-
PeH JMINb CJIydail, KOrZa 9TO YacTHOe MOXKeT OhITh 3alMCAHO B BHZAE
MHOTO4YJIEeHA HA OCHOBAHUWM CBOMCTB ajnrebpandyeckux jgpobei.

T'oBOpAT, UTO MHOTOYJIEH A AEIHUTCA HaIleJI0 Ha HeHYJIeBOH MHOIO-
yned B, ecnau cymecrByer mHorouneH C, Takoi, 4TO

A=B-C. (¢8)
QO6BIYHO 37ECh CJOBO «HAIeJ0» [AJs KPaATKOCTH omyckaroT. Hampu-

Mep, MHorodieH A = a? + 2ab + b? ngesuTca Ha HEHYJIeBO MHOTrOYJIeH
B =a + b, nockonsky a2+ 2ab + b2 = (a + b)(a + b).
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B n. 5.6 paBeHcrBo (1) Ha3BaHO pa3JIOKEeHHMEM MHOTroujJIeHa A B
npousBezieEue AByX MHorouineHoB B u C. IloaTroMy MOKHO CKasaTh u
TaK: JJA TOro 4ToOBI pasfeuTh HALIEJO MHOTOUJEH A Ha HEeHYJIeBOH
MHOro4JeH B, Hajo pasjIOUTH MHOrOYJeH A B IpouU3BeleHHE ABYX
MHOT'OYJIEHOB, OJAMH M3 KOTOPEIX ecTh B, a apyro# um 6yzeT 4acTHBIM
MHOTO4JIEHOB A u B.

@OpMYJIEl COKPAIIEHHOIO YMHOMEHUA Jal0T NIPUMEPhl HEKOTODBIX
MHOI'O4YJIEHOB, KOTOpBIe AeJIATCA Ha HeHYJeBhle MHOTOYJEHBbl a4+ b u
a-b.

Hanpumep, MHOrousnes a® + 3a?b + 3ab? + b® penurcsa Ha HeHyJle-
BOII MHOTOYJIEH @ + b, HOCKOJIBKY

a3 + 3a%b + 3ab? + b3 = (a + b) (a2 + 2ab + b2).

MuorouneH a? — 2ab + b? genurcsa Ha HeHYJIeBOH MHOroOWIeH a — b,
ITOCKOJBKY

a? - 2ab + b= (a - b)(a - b).

CopaBefIMBO yTBepIKAEHWE: IPHU JIOO0M HATYPAJbHOM 71 MHOTO-
qjleH a" — b" JenuTCs HA HEHYJIeBOW MHOTo4YJeH a — b.
HeiicTBUTENIBHO, eCiU 12 = 1, TO BHIIOJHAETCS OUEBHAHOE PABEHCTBO
a-b=(a-0b)-1.
Eciu n =2 nnu n = 3, TO BHINOJHAIOTCA PaBeHCTBA

a?-b2=(a - b)(a +b),
a® - b% = (a — b)(a? + ab + b?),
JoxasaHHBIE B § 6.
PaBeHncTBa
a* - b* = (a - b)(a® + a®b + ab? + b3),
a® - b% = (a — b)(a* + a®b + a?b? + ab® + b?)

JIETKO JIOKa3aTh YMHOXXE€HHEM MHOTOYJEHOB, HAXOAAINMXCHA B NPAaBBIX
YacTAX THUX PABEHCTB.

Boob6ime nna m060ro HATYPaJbHOTO YMCJA 7 = 2 MOMHO JAOKAas3aTh
PaBeHCTEBO

a*"-bt=(a-b)(a* *+a* % +...+ab""2 + b 1), (2)
PaBeHcTBO (2) HaswiBaroT GoOpMyJIOH DA3TOXKEHUS HA MHOMHUTEIU
MHOTro4JieHa a" — b".

IToxasxem, uTo U3 paBeHcTBa (2) JuidA J1F000r0 HATYPAJNBHOIO YHUCJIA 1L
BEITEKAeT PaBEHCTBO

a?+14 b2 +1= (g +b)(a%" - a?~1b+ ... — ab?* -1 + p2), 3)

O6osnauum ¢ = —b, Torga b2 *1 = —c22+1, [loaTomy
azn+1 + b2n+1 = azn+1 — c:2:':-1-1_
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PasioxuUM MpaByio YacTh 3TOI'0 PABEHCTBAa HA MHOMKHTENH C IIOMO-
mpo paBeHcTsa (2):

az+l—c+l=(a-c)(a +a? lc+..+ack 1 +c2). (4)

BamenuB B paBeHCTBe (4) ¢ Ha —b, monyuuM pasBeHCTBO (3).

PagenctBo (3) Ha3BIBAIOT (HOPMYJIOH pPa3IOXKEHHUs Ha MHOMKHUTENH
MHOTOYJeHa a®"+1 + p2n+1,

3ameruM, YTO MHOTOYJeH a?" + b?', rie n — AaHHOE HATypalbHOE
4YpCJI0, He JIeJUTCHA HU Ha a + b, Hu Ha a — b.

JAenexHue c octatkom. Jlasee GyaeM paccMaTpUBATH JIMIIb MHOIO-
YJIeHbl OTHOCHUTEJIBHO X, T. €. MHOTOYJIEHBI BUJA

QX" + @y _31X" "1+ o + B1X + Ay,

The @y, Ayy -+vs @y _ 1, @, — LAHHBIE YHCJIA, HazblBaeMble KO PuuMenTa-
MH MHOTOYJIeHa, KOa(DDHUIIHEeHT @, HA3HIBAIOT K03 GuuueHTOM IPH cTap-
mem 4jeHe, a Kosddumuesr a, — csobogupim wienom. Eciu a, # 0, To
CTeNneHbI0 MHOIOUYJIeHA HAa3hIBAIOT CTENeHb ero CTAPIIero 4ieHa.

Hanpumep, Koaddunuents maorounera 5x3 + 4x? — 2x + 7 paBHBI
5, 4, —2, 7, Koo(GHUIMEHT OPH cTapiIeM 4YjeHe DaBeH 5, CBOOOAHBIN
yjeH paBeH 7, cTeneHb MHOrodjJeHa paBHa 3. Eciu Bce KOdDPHUIHEHTHI
MHOIOYJIeHA PABHBI HYJIO, TO 3TOT MHOI'OYJIEH eCTh HYJIeBOM MHOTrOYJIeH
(ero cremneHb He OIPEJENAETCH).

IIycTs naHbI ABA MHOTOYJIEHA

A=ax*+a, X" 1 +..+a;x+ay,
B=5bx"+ b, &"1+ ...+ bjx+b

OTHOCHTEJILHO X, IpUYéM B — HeHYJIeBOl MHOIOYJIEH CT€NEeHH M, T. €.
b, =0.

PasgenuTs MHOroujedH A Ha MHOrodwieH B ¢ ocraTKOM — 3Ha-
yuT HANTH MHOTOUYJIeHB! @ u R, Takue, YTO BBINOJHAETCA DPABEHCTBO
A =@ - B+ R, npuuém aubo creneHb MHOrodjeHa R MeHbIIe CTENeHH
muorousiena B, mu6o R — HyJeBo# MHOrodsJeH. MHorounaeH @ Has3blBa-
IOT HENOJIHBIM YacTHBIM, MHOrodjieH R — OoCTaTKOM.

Ecsu R ecTh HYJIEBOM MHOTI'OUYJIEH, TO MHOTO4JIEH A NeJUTCA Ha HEHY-
JIeBOiI MHOro4JieH B HaleJso, A Torja MHOrOYJIeH @ Ha3bIBaIOT YaCTHBIM.

3ameTuM, YTO MHOTOUJIEH HYJIEBOH CTEIIeHU €CTh OTJIMYHOE OT HYJIA
yucyo. Jlro6oe oTIMYHOE OT HYJIA YHUCJIO MOMKHO pacCMATPHBAThH KaK Jie-

1
JHUTeNb JI000ro MHOro4JIeHa. Hanpnmep, YHUCJI0 ? eCcThb JleJINTeJIb MHOT'O-

ynena x? + 2x + 3, IOTOMY 4TO

224 Qx4 8= %(7::2 + 14x + 21).

IleneHne ¢ OCTATKOM MHOroujneHa A Ha HeHyJeBOil MHorouieH B
OOBIYHO BEIIIOJIHAIOT YTOJKOM.
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IIpmmep 1. Paspenum muoOrouses x3 — 8 ma x — 3:

_x3+0x2+0x—8’x-3
x3 — 3x2 x2+3x+9

_3x2+ Ox

3x% - 9x
_9x-8
9x - 27

19

Urax, x3 - 8 = (x2 4+ 3x + 9)(x — 3) + 19. IIpu meneHUM MHOTOYTIe-
Ha x% — 8 Ha AByuseH x — 3 HOJYYeHO HemojHOe uyacTHOe x2 + 3x + 9
B ocTaToK 19.

Hpumep 2. Pasjpennm MHOrowres x? — 8 Ha x — 2:

%3+ 0x2+0x-8|x—2
x3 — 2x2 x2+2x + 4

_2x% 4+ Ox

2x? — 4x
_4x -8
4x — 8

0

Urax, x® — 8 = (x? + 2x + 4)(x — 2). Muorouen x3 — 8 paszenuics
Ha X — 2 HaNeJo, HOJYyYeHO 4acTHoe X2 + 2x + 4 U OCTATOK — HYJIEBO
MHOI'OYWJIEH — YHCJIO HYJIb,

‘Tpumep 3. OnpenennM, Npu Kakux HeNbIX n 3HAYEHHe aaredpan-
JecKOHu apobu:

6n + 7. 6n+ 17, 3n®+ 3n+ 2
a) ’ 6) e ——— B) _—
n+1 n+1
ABJAETCHA IEJBIM YHCIOM. " 7
n+
Pemenue: a) Pazgenus yucaurens gpobu _6n+T7|n
.. 6n + 7 7 6n |6
Ha eé 3HaMeHaTeJ b, MOJYUYHM, UTO =6+—. [ré
n
7 7
Yucao 6 + — ABAsAETCA HENBIM TOJNBKO TOTZA, KOTAA —
n n
LIE€JIOE, & BTO BO3MOIKHO, €CJIW YHCJO 7 HeJUTCHA HAa 1.
To ects Tonbko mpu n=1, upu n=-1, opu n="17
¥ opu n=-17.
6n+ 7 &
6) PaspenuB umciurens npobu Ha eé 3Ha- 6n+ 7| n+1
6n+ 6|6
6n+ 7 —_—
MeHaTeNb, IIOJYYUM, UTO - Yucno 1

n+1 n+
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1 1
6+ ABJIFeTCHA IeJBIM TOJIBKO TOTHAa, KOrZa meJioe, a 3TO BO3-
n+1 n+1
MO3KHO, ecau uucjo 1 genurcsa wa n+ 1. To ecTh TONBKO IPH N = 0

U upu n =-2.

3n%+ 3n+ 2 s
B) Pasgenus uyucnaurtens Apodw o Ha e€é 3HaMeHaTeJb:
3n?2+3n+2 | n+l1
3n2 + 3n 3n '’
2
HOJIYyYUM, UTO
3n%+ 3n+ 2 2
———=3n+ .
n+1 n+1

2
Yucno 3n + el ABJIAETCS IeJBIM YHCJIOM TOJBKO TOIAAa, KOrjaa
n

] meuoe, a 9TO BOBMOIKHO, ecym uucio 2 aenutca Ha n + 1. To ects

n+
tonbko npu n =0, npu n=-2, npu n =1, npu n=-3.

Anroputm EBknupa. Ilycrs maHBI iBa MHOTOYJIEHA

A=ax"+a,_x""1+..+a,x+a,
B=bx"+b, X" 1+ ...+bx+b

OTHOCHTENbHO X, npuuém a, # 0, b, # 0 u n > m. Hanbonsmum obmum
AeJIUTeSIeM MHOTOUIEHOB A u B HasbIBaIOT MHOro4JeH HaubosblIei cTe-
mesZ k < m, Ha KOTODHIHM JeJATCA X MHOrodileH A, u MHorouwresH B.
Haubonsmuit obmuii geauTens MHOrouieHoB A u B o6o3Hauaior
HOJII (A, B). 3anuces HOI{(A, B) = 1 o3HauaeT Takke, 4TO HauOOJbIIMMA
0BIIMIl AeTUTe b MHOTOUYJIEHOB A u B ecTh MHOTOYJIEH HYJIEBOM CTEIIEHH,
T. e. JI000e JelCTBUTENbHOE, OTJHYHOE OT HYJIA YHCJIO.

Ecau A penurca Ha B Haneso, T. e. A =@ - B, o HOII(A, B) = B.
Ecnm xe A He genuTca Ha B Haueno, TO IOBTOPHM PAacCCYXIeHHA IJIA
MHOrO4WIeHOB A u B Kak npu npuMeHeHWH ajropurma EBxiauaa ans Ha-
TypaJbHBLIX Yuces a u b, 3amenss a Ha A, b Ha B. Jlns 3TOro pasjenuM
C OCTATKOM MHOTOYJEeH A Ha MHOrouwIieH B:

A=Q,-B+R,

rfe cremeHb ocTaTka R, MeHbule creneHu MHorouiaeHa B (R, He MoxeT
OBITH HYJIEBBIM MHOTI'OYJIEHOM).
Teneps paszgenum c ocraTrkom B Ha Ri:

B=Q2'R1+R2,

rae aubo crenens ocraTka R, MeHbIle CTeleHN MHOrouwIeHa R, n1ubo Ry, —
HyJ1eBoi mBorowres. Eciu R, — wyJsesoil mHorodnes, To HOI (A, B)=R;.
Ecau R, — HeHyJeBOH MHOTOYJIEH, TO IPOAOJIIKHMM IIPOLECC IOCJIeno-
BATEJIbHOTO JieJIeHHUs MHOTOYJEHOB C OCTATKOM. JTOT IIPOIleCC KOHEeYeH,
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TaK KaK CTeIeHW MHOTo4IeHOB R;, R,, ..., R, _, yb6niBator. B peayabrare
AeJIeHUs Ha k-M IIare mMOJy4YuM CUCTEMY PaBEHCTB
(A=@Q,-B+R,
B =@, R, +R,,
) R.l = Q3 = % + .Ra,

(5)

R, 3=@Q,_,'R, ,+R, ,,
\Rk—z =@, R, _,.

ITpocmaTpuBas 1enouyky paseHcTB (5) CHHBY BBEpX, HAXOAMM, UTO
Ry, _, AiBNsieTca nenurenemM MHOro4IeHOB A u B. Bosbme Toro, R, _ 1 €CTh
HauOONbIIMit OGIIMIA e IUTe b MEOTOUIEHOB A 1 B, Tak KaK eciau mpocMar-
PHUBaTh NEeNOYKY PABEHCTE (5) CBepXY BHHU3, TO OKAXKEeTCs, UTOo 060t nesu-
Texb A u B sBnsercs genurenem R, ;. Cienosarensso, HOII(A, B)=R,, _,.
IIpoBenénHbIi Nponece Ha3bLIBAETCS aaropurmom EBKInOa ayisa MHO-
TO4JIEHOB, €ro UCIOJb3YIOT [JIfA HAXO0MXAeHUA HauOOIbIIIero obIero aeim-
TeJIA NBYyX MHOIOYJIEHOB. PaccMOTpUM npuMep HCIIOIb30BAHUA AJITOPHUT-
Ma EBKIuga 1Jisi MHOTOYJIEHOB,
Ilpumep 4. Haiiném mauboapmuit 061Ul JeJUTeS s MHOTOYICHOB
A=x3+3x2+3x+2u B=x3+2x2+ 2x + 1.
IIpumerum anropurm EBkianuzga:
x3+3x2+38x+2 | x2+2x2+2x +1
x2+2x2+2x+1 11

x3+2x2+2x+1’x2+x+1
Tx% 4+ x2+ x x+1
x2+x+1
T2+ x+1
0

Hckomprit HamGonbmmii obmuit JeJUTeNh AAHHBIX MHOTOYJIEHOB
€CTb IOCJeHUI HEPABHBIN HYJI€BOMY MHOTOYJIEHY OCTATOK B aJITOPUTME
Esxnuza, 1. e. HOO(A, B)=x2+ x + 1.

Hpumep 5. Haiiném maubosabmiuii o6muil geJuTe s MHOIOYJICHOB
A=x>-x-3unB=x+1.
ITpumenum anroputm Esximpa:
x2-x-83|x+1

x4+ x x -2
:2x—3
2x- 2

x+1 [ -1

Tx+1 -x -1
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Mer monyunnu HOJL (A, B) = —1, HO Torga HamboabIIui OOIIUA fe-
JIATEH> MHOTOUYJIeHOB A u B ecTh mo6oe aeiicTBUTeNbHOE uncyao. IIpuas-
To nucath, uro HOI (A, B) = 1.

| 624.
- 625.

. 626.

| 627.

HDokasbiBaem. [Joxaxkure GOpMyJy Pa3jIOKeHUs HA MHOMKHUTe-
au I

a) a®—b% 6) a®-0b% B) a®+b% 1) a’+b".

Coxparure ApoOb:

a® - b? a® + b? a® — b
2) at-bt’ %) a? - ab + b?’ B) a®- v’
a’+ b a®+ a’b + ab® + b? a® + b° :
a’+ b7’ A) at- bt v a* — a®b + a%? — ab® + b*’
) a®-8 , &) a®+ 27 | ) a®-32,
a*- 16’ a®-3a+9’ a®-8"’
o) a®+ 32 | 2 a®+2a® + 4a+8, ) a®+1 j
a’+128° at- 16 ’ ai-at+at-a+1
a1999 3 b1999 ; 01999 2 1

Coxparuma Ju apobs: a) 997 4 p19o7 105 ]

Pasp;e.nn’re C OCTATKOM MHOTIOYJIEH:
a) x*—4x2+x+6 va x+ 1; HAa x — 2; Ha x — 3;
6) x* +2x3+x2+6 Ha x2+x+1;Ha x>+ x—1; HA X + 2;
B) x>’-1maxt+1l;max3—-1;Haxt+x3+2x2+x+1.
Haiigure HOI (A, B), ecan:
a) A=x3-2x2+2x-1,B=x3-2x2+1;
6) A=x3—-2x2+2x—-1, B=x3-1;
B) A=x5—xt—x3+2x2—x, B=2x%—x*+ x% - x;
r) A=x*—5x3+Tx2-3x, B=x2-4x + 3.
Coxparure Ipobb:
i ¥—x2+x+3, 6) X+ x*+3x-5,
x2-2x+3 °’ x2+2x+5
B)

x® -1 . x2+ 8
Doka3ssiBaem. Joxaxxkure, uTo Apobdk HecOKpaTuma:

y T .
x34+2x2+2x+ 1 ) x3— 4x24+ 8x - 8

x4+ 1 x3+9
8) B+t Pt
Haiigure MHOrouwieH A, AaA KOTOPOrOo BEePHO PaBEHCTBO:
a) x2-1=(xt-1)- A; 6) x2-1=(x2+1): A;
B) x2-1=(x2-1)- A; r) x2-1=(x+1)- A;
n x2-1=(x-1)- A; e) x°-32=(x-2): A;

xK) x6—-64=(x—-2)- A; 3) x"T—-128=(x-2) - A.
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630. Uccnepyem. Onpexnennre, NIpPH KAKWX IEeJBbIX 71 3HAYeHue ajared-
pam4yecKoi apobm:

bn + 7 bn+ 7 3n?-6n+1

a) ——; B) ——=3 Sy
) n ) n+ 2 . n-—2

9 Tn+5, 2 Tn+5, &) 2n*—6n+ 7
n ’ n+1’ n-3

ABJIAETCHA IEeJbIM YHUCIOM.

|2. Ucropuueckue ceepgeHus E
i i e L=

Honroe Bpems anre6pa OblIa YaCTLI0 HAYKH O YHUCIE — apudme-
THKH.

Cpenw pasiudYHEBIX 3a7ad, KOTOPBIE CTABUT JKU3HB, MHOTHE peria-
I0TCA OAMHAKOBEIMHU criocobamu. Menonb3ys BMecTo uucen 6yKBbI, MaTe-
MaTHKH HAYYUJIUCh pelnaTh Takue 3azayu B obmem suge. Ha arom nyTu
1 ofpasoBajiach MaTeMaTU4YecKas HayKa — aarebpa.

O cBsasu apudmeTwky u anre6psl BeTUKHH AHIVIMACKHUA yISHBIH
H. Heiororn (1643—1727) mucan rtak: «Bce nmeificTBus apudMeTHKH
CTOJIb HeOGXOAMMEI B anrebpe, 4TO OHYM JMLIL COBMECTHO 06pasyioT IoJI-
HYI0 HAYKY BBIYHCJIEHUMN».

3avarkyu anrebpe!l Obliu usBecTHH! B Baswione, Erunre u I'penun
sagonro no Hame# aspel. CoxpaHmica manupyc Axmeca (ox. 1700 r.
J0 H. 3.) C PelIeHNAMH ajredpandecKux 3agad.

B Cpennne Bexka 0coOGeHHO aKTHBHO ajnrebpa pasBHBaiach B apad-
CKHX cTpaHax u Cpenneii Asum.

Ha npoTaxeHMM MHOTMX BEKOB pasBUTHe apubMETHKH U anrebpsl
CHJIBHO TOPMO3HJIOCH M3-3a OTCYTCTBHSA YVIaUuHBIX 0003HayeHui. Bes Hux
HM3JI0KeHHe MaTeMaTH4YeCKUX paboT GBIIIO TPOMO3AKHM.

Tonsko Hauunasa ¢ XVI cronerus mocre-
NeHHO B MaTeMaTHKy HAYaJIW BBOAUTEH 0603HA-
YEeHUsI, KOTOPbIe OKa3alHuCch yAOOHBEIMU A pa-
6orer. MHOrHMe M3 HUX COXPAHMJIMCH A0 HAIIUX .
nHe. Baykneitmnii BKyiag B paspaborky anre6-
PandyecKOH CHMBOJHMKH BHEC B KoHIme XVI B.
®. Buer (1540—1603). Ograxko ero cCMMBOJIHA-
Ka emeé OnlIa Aajexka OT cOBpeMeHHOH. B sTom
JIErKO yOeIuThCA, CPABHUE IIDUMED 3alIHCH BbI-
paxkeHusa B OAHOI us pabor Buera m ero cospe-
MEHHYIO 3aIllHCh:

A A R R LA L SR B L

Di B cubum 2
¢ —D cubo D-(2-BS—D3)
B cubo B3 4+ D3
+D cubo

H. Hb.mmou '

v s
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B xuure «Bceobmas apupmeruxa» V. HeoroH BBOAUT anrebpauye-
CcKue npobu Tak: «3amuch OJHOM M3 ABYX BEJIMYHUH IIOJ APYIO#, HHXKE KO-
TOPOM MeX Ay HUMHU IPOBejeHa yepTa, 0603HaYaeT YaCTHOe, UJIH JKe BeJIn-
YHHY, BO3HUKAIOIIYIO DU [JeJeHUU BepXHell BeJHYMHBI HA HHUIKHIOK.

a
Tax ... > ecThb BeJIMYMHA, BO3ZHUKaNIasd npu gejesuun a Ha b ... Tou”o Tak
ab - bb
e ————
a+ x

a+ x u T. A. BeIUUnHBLI TAKOr0 POfia HABBIBAIOTCA APOOAMMU» .

Cumeons! a2, a®, a* u 1. . BnepBble BCTPEUYAIOTCA YV (HpPaHIy3CKOTO
yuénoro P. Ilexapra (1596—1650). CumBoa a" g8 HPOM3BOJIBHOTO N
npeaigoxun WU. HeooToH.

Mz1 yxe ormeuasnn, dyto B XVIII B. B Poccuu 6onpimoe BIUAHUE HA
pacIpocTpaHeHMe MaTeMaTHYeCKMX S3HAaHMI okasana «ApudMeTHKa»
JI. ®. Marsunkoro, cofeps;xasmas B cebe, Kpome apudMeTHKn, HeoOxo-
IUMBIe OJf NPAKTHYECKUX NPHUJIOIKEHUUN CBeJeHusA U3 anrebpel, TpUro-
HOMEeTDHU, NeOMeTPUU, ACTPOHOMMUH KU HaBHramuu. B wacrHOCTH, B HEH
HM3JIOMKEeHBl NMPAaBUJA AeWCTBHH HAJ MHOrOYJIeHaMH, IIpaBHJa pelleHUs
JIUHEHHBIX YPaBHEHUH U T. . B npaBoM HHXXHEM yIJly TUTYJIBHOI'O JIAC-
Ta «Apudmerurku» JI. @. Maraungkoro nzobparkés ApxuMesa, OnHparo-
IUiicA Ha AOCKY C HaANHCHIO:

03HAYAET BeJIMUUHY, TOJYJAIOMIYIOCa IIPHU AesieHuu ab — bb Ha

2R+1
3R + 2
6q + 3R

+ 4R + 2
6g ~ 1R + 2

910 3anuchk OpHMepa HA YMHOXMXEHHe MHOTOYJIEHOB CTOJOHMKOM.
Byksoii R (ot snar. Radix — xopeHb) 0003HaueHO HeHM3BECTHOE UMCJO,
OYKBOM ¢ — KBaApaT HEU3BECTHOrO, 3HaAK + OB 3HAKOM BBEIYHTA-
HuUs. B coBpeMeHHBIX 0003HAUEHHAX TO JKe NeHCTBHEe MOXKHO 3alHcaThb
Tak:

2x + 1
><3:::—-2
6x2 + 3x
—4x — 2
6x2—1x -2

Kax BUAHO M3 OIpHUBEAEHHEIX IIPUMEpPOB, ajnrefpandeckas CUMBOJIH-
K&, KOTOPOM, BOBMOXKHO, IepBhIM 1oJib3oBasica JlunodanTt B III B., coBep-
IMeHCTBOBAJIACh M Iociie «Apubmeruku» JI. @. Maraunxoro.

C BosBezenueM aByuseHa (a + b) B HATypanbHYIO CTeNeHb CBA3AH
TpeyronsHuk Ilackans. Ecam sanucars B HyJIeBO# cTpoke umcio 1,
B nepBoit — umesaa 1 u 1, Bo Bropoit — uymucna 1, 2 u 1 u 1. A. Tak, 4ro-
OBl B KasKA0M CTPOKe IO KPaAM CTOAJH YMcia 1, a KaMJgoe 4ucjiIo B CTPO-



Ke (kpome KpaifHMX) OBLJIO PaBHO CyMMe ABYX
PACIIOJIOKEeHHBIX HAJ HUM YHCEJ, TO MOJYIHTCH
3aIKCh:

0 1

1 1 1

2 1 2 1

3 1 3 3 1

4 1 4 6 4 1

5 1 5 10 10 5 1

IIpomosmxaTs TPEyroJbHUK MOXKHO O6ecKo-
HEYHO.

OTy 3amuch HAa3BIBAIOT apudMeTUUYeCcKHM
TPEeYyrOJbHUKOM HJIU TpeyroabHHKOM Ilackans
no uMeHu (ppaHnysckoro yuéuoro Biesa Ilacka-
asa (1623—1662).

Herpyaro y6eauThesi, 4To Ymcia mepBoif, BTOPOi, TPeThei U T. A.
CTPOK ABIAIOTCA KOd(PPHUIMEHTAMH B 3allMCH II€PBOi, BTOPO#, TpeThei
u T. A. CTeNeHHU ABy4JeHa (a + b) B craHmapTHOM BHIe:

(@a+b)l=a+bd,

(a + b)2=a?+ 2ab + b2,

(a +b)3=a3+ 3a% + 3ab? + b3,
(a + b)* = a* + 4a3b + 6a2b? + 4ab3 + b4,
(a + b)® = a® + 5a% + 10a3b? + 10a2b® + 5ab* + bS ...

~ 631. Wiccnegyem. a) C nomomsio TpeyronbEuKa Ilackana sanumiu-

Teé B CTAHAAPDTHOM BHJE IIECTYIO U CEeAbMYIO CTENeHb ABYYJIEHA
(a + b).

6) Y6eaurecs, 4To CymMMa 4uCes n-if CTPOKHM TpeyroiabHukKa Ilacka-
A paBHa 2". BeimosnHUTE mpoBepry oT n = 1 mo n = 10.

632. Mwem uHpopmaumio. a) Hcnonp3ysa CIPaBOYHYIO JUTEPATYPY
u HnuTepHeT, BBIACHUTE, KOI'ZIA U V KAKMX HAPOAOB IOABUJIMCH
IIepBble YIOMUHAHHUA 00 apHdMeTHYeCKOM TPEeyroJhbHUKe H KakK
oH HaswiBaerca B HMpane, B Kurae. Kakumu emé croiicrBamMu
obragaroT yucaa TpeyroapHuKa Ilackansa?

6) Hcnonsaysa yuebGHMK, copaBouHyIO Jureparypy u HuTepHer,
moaroroebTe coobmenue 06 M. Herorore 1 o 3amavuax ero «Bceob-
ne apu@MeTuKU» .,
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MMHEAHBIE
YPABHEHNSR

§5. Jluneiinne ypaal-lél-nul
C OAHMM HEU3BECTHbIM

9.1. YpaBHeHus nepios‘i cTeneHun
€ OQHMM HEeW3BeCTHbIM

Crnepyioiiye ypaBHEHUA
5 -3=0, -2x-7=0, x+5=0, 8x=0

MOTYT C/IYXHThb IPUMepPaMy ypaBHeHUM epBoi CTeNeHN C OAHUM He-
HM3BECTHBIM X.

Bripaxenue, 3aIMCAHHOE B YPaBHEHHH CJIeBa OT 3HaKa paBeHCT-
Ba, HA3LIBAIOT JIEBOM YaCThI0 YPABHEHH, a BEIpayKeHUe, 3aliCcCaHHOe
crnpaBsa, — MPaBOi YacThI0 ypaBHEHM.

Tenepb MOKHO CKas3aTh, YTO ypPaBHEHHEM IepBOH CTemeHU C
OOHHM HeU3BeCTHBIM X HA3BIBAKOT YP&BBQHHE, JIeBasg 4acThk KOTOPOTO
eCTh MHOTOUJIEH CTAHAAPTHOTO BUa IePBOii CTeIIeH: OTHOCUTENbHO X,
a mpaBafd — HYJb.

O6muii BMJ] ypABHEHMA IePBOH CTeNeHH C OJHHM HEH3BecT-

HBIM X TaAKOB:

roe B u b — pagHble yuciaa. Yucio kB HasweiBalOT KoddduuueHTOM
NPU HEeM3BECTHOM B 9TOM YDABHEHMM, & UMCJI0 b — CBOGOAHBIM 4iie-
HOM 5TOr'0 YpPaBHEHMHA.

P . ]

R 4 T 8

b 1§ o
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Tak, B ypaBHeHHUH f
ox-3=0

5 — K0a()PUNUEHT IPK HEU3BECTHOM, a (—3) — CBOGOHLIA YJIeH, B ypas-
HEeHUHU

3x=0

3 — koaduUnHMEeHT npu Hem3BecTHOM, a 0 — CBOGOLHBIA YJIeH.

KopHaeM (uan pemenmeM) ypaBHEHHUS Ha3BIBAIOT TAKOE UHCJIO, IPH
IOACTAHOBKE KOTOPOrO B ypaBHEHHME BMECTO X IOJy4aeTCi BepHOe
YHCJIOBOE PABEHCTBO.

PemuTs ypaBHeHMe — 3HAYUT HAUTH BCE €ro KODHH.

YTo6BI PEIIUTh YpaBHEHHE IePBOil CTemeH!

kx+b=0 (k=0), (1)

6yeM paccy»KIaTh Tax.
ITpepmososkum, 9TO YUCIO X, €CTh KOpPeHb ypaBHeHHd (1).
IToacrasiasia ero B aT0 ypaBHEHHE, IOJIYYUM BEDHOE UHCJIOBOE pa-
BEHCTBO

kxo+b=0. (2)

ITepenecs umcio b ¢ DPOTHBOMONIOKHEIM 3HAKOM B NPABYIO YacCTh
paBeHcTBa (2), HOJIYYUM BEPHOE YMCJIOBOE PABEHCTBO

kx, = -b. 3)
Paspenmus o6e yactu pasencrsa (3) ma k (k # 0), moayuum, 9ro
.
k
CrnemoBaTesbHO, paBeHCTBO (2) cIpaBefIMBO AJIA X, = —%.

MEzr nokasanu, 4TO ecau X, — KOpPeHb ypaBHenus (1), To OH paBeH
b
YUCay ——.
Y%

b N
Tenepr HaAO ONPOBEPHTH, YTO YHCJIO —7 ~— AHCTBUTENLHO KODEeHs

b
ypaBHeHus (1). IIna aToro mozcraBuUM — B YpaBHemue (1) 1 monyuum

k[-i} +b=0.
k

Tem caMbIM MBI JOKa3anu, 4To ypaBHeHue (1) uMeeT eIMHCTBEHHEIH
KOpEeHb

BepHOe paBeHCTBO
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Hrak, aasa Toro urtobsl pemuTts ypaBHenue (1), Hamo:

1) nepenecTu cBOOOAHEBIN 4ieH b aTOro ypaBHeHUA B IIPaByIO 4acTs,
M3MEHHMB IIPH 3TOM 3HAK y umcia b Ha IPOTHBOIOJIOMKHBINM;

2) paszeauTh obe YACTH MMOJYIEHHOTO YPaBHEHHs HA K0odhPUuIueHT
k (k # 0) npu HeM3BECTHOM.

Toraa Yucao0, MOJYIEHHOe B NIPABOM YaCTH IIOCJEJHEro ypaBHeHusd,
¥ ecTh eMHCTBEHHBI KOpeHb ypaBHeHus (1).

637.

a) Yro Ha3BIBAIOT KOPDHEM ypDaBHEHHHA C OJHHUM HEU3BECTHHIM?
6) YTo 3HAYMUT PEIIUTH ypaBHeHHe?

B) Kaxkoe ypaBHeHMe Ha3BIBAIOT YPABHEHUEM IIEPBOM CTeleHH
¢ ogHEMM HemnssecTHRIM? IIpuBeguTe NpUMEpHI.

r) CKOJIBKO KOpHe# uMeeT ypaBHEHHME NEePBOil CTENeHH C OJHUM
HEM3BECTHBIM?

B ypaBHeHuu —3x + 5 = 0 HagoBuTe: CBOGOAHBII WieH; KodhOHIM-
€HT IPH HEeH3BECTHOM.

a) Kakos ofmuii BuJ ypaBHEHHMS NepBOil CTeNeHW C HeMU3BecT-
HBIM X?

6) Hanummure Tpu YpaBHEHHS IEePBOM CTENIEHH C ONHUM HEH3-
BECTHbIM.

fBnAeTcA AX AaHHOe YpaBHEHHWEe yDaBHEHHEM IIepPBOHM CTENeHH
C OJHHMM HEH3BECTHBIM:

a) dx—2=0; 6) 6x=0; B) 3+ Tx=0;
r) 0-x=0; m) —21+4x=0; e) gx_%zo;

%) 4,7-4-0,)x-1=0; 3 0-x-6=0; n) 0=Tx-27

CocraBbTe ypaBHEHUE MEPBOH CTEIeHM C OAHHM HEeU3BeCTHBIM X,
ecJu:

8) k=-3,b=5; 6) k=2,b=0;
B) k=—11,b=7; r)k=-2-,b=—10;
x) k=30, b=-20; e)b=7—;-,k=~8;

x) k=0,3), b=0; 3) b=-7,5, k= 4.

Kaxkoe mu3 wumcen 3; 0; -1 aABagercs KOPHEM YypaBHEHHHA
2x+2=07

fABnsieTcA oM YHCIO % KOpHEM ypaBHEHHA:

a) bx-8=0; 6) 4x - 8=0; B) 8x-4=0;

r) 1,8t - 0,65=0; 1) 7%x—3,5=0; e) -;-xzﬁ?
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640. Pemute ypasHeHue: i

a) 3x-7=0; 6) 5x=0; B) -8x—-10=0; r) 4x+ 15=0.
641, Yucio k # 0. Pemnre ypasuesue: '
a) kx —10=0; 6) kx+23=0; B) kx+a=0; r) kx—-b=0.

[9.2. JiuneniHbie ypasHeHus ¢ ogHUM HEeM3BEeCTHLIM E

Crnenyiomue ypaBHeHUS

Tx+9=0,
3x-5+2x-1=2,
4x - 3=3x — 4,

0=2x-7T-x-1,
6x-3+2x=3x-4-x+1
ABJIAIOTCA NPUMEPaMH JHHENHBIX YPABHEHUHA ¢ OMHUM HEU3BECTHBIM X.

JIuHeHHBIM ypaBHEHHEM C OXHMM HEH3BECTHBIM X HAZBLIBAIOT ypas-
HeHue, JeBad M IIpaBas YacTH KOTOPOrO eCThb MHOIOYJIEHBI CTEIeHU He
BBIIIIe NE€PBOX OTHOCUTENBHO X WJIHM 4YMCIa. UJeHB MHOTOYJIEHOB, HAXO-
AAIIUXCA B JIEBOM M IpPABOM YacTsX ypaBHEHWA, HASBIBAIOT WIEHAMM
YPaBHEHMA.

Ypasuenue kx + b= 0, roe k u b — mo6bie faHHBIE 4YyucJia, ecTh JIu-
HeiHOe ypaBHeHUe KaK Ipu £, OTJIMYHOM OT HYJH, TaK U npu k, paBHOM
Hyso. Ilpu k, OTIMYHOM OT HyJIs, OHO, KAK OTMEYAJOCh BHIIIE, HA3LIBA-
eTCf TaK)Xe ypaBHEHHEM IIePBOM CTEIeHH.

Taxum 06pasom, ypaBHeHUe IEPBOii CTEIIEHN ¢ OLHUM HEU3BECTHBIM X
€CTh YACTHBIN Cayyail JIMHEHHOIO YPaBHEHHA C OJHAM HEU3BECTHBIM X.

Paccmorpum nuHeitHOe ypaBHeHHe

kx+b=0, (1)

rae k 1 b — pamHbBIe YMCIAa.
Kax noxasamo B mpexsizymem nyuxrte, ypasHenue (1) mpu k # 0

uMeeT eMHCTBeHHBIN KOpeHb X, = e B cnayuae k= 0 ypasrenue (1)

UMeeT B[
0-x+b=0.
B arom cayuae, ecmm b # 0, To ypasuenue (1) He MMeeT KOpHEe,
a ecau b =0, To 11060€ HEHCTBUTENBHOE YHUCIIO ABJIAETCA KOPHEM ypaB-
HeHnA (1).
Wrak, nuneitHoe ypasuenue (1): b
1) opu k # 0 uMeeT eAMHCTBEHHBIH KODEHb Xo=——,

2) npu k=0 u b # 0 He uMeeT KOpHEii, k

3) mpu k=0 u b =0 umMeeT GECKOHEUYHO MHOI'O KOpHell — Joboe
AeHACTBUTENbHOE YUCJO SABJIAETCH ero KOPHEM.

IBa ypaBHEHUsS HA3BLIBAIOT PaBHOCHJIBHBIMH, €CJIH JII060 KOpeHb
[I€PBOr'0 YPaBHEHUA fABJIAETCS KOPHEM BTOPOro, a Ji060i KOpeHb BTOPO-
T'o ABJISETCA KOPHEM IIepBOIO.
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Ecnu ypaBHeHHUs He MMEIOT KOPHell, TO UX TaKe Ha3blBaloT PaBHO-
CHJIBHBIMH. :

Hanpumep, ypasHenus 2x = 4 u 3x = 6 paBHOCHJIbHBI, TAK KaK o6a
HMEIOT 10 eMHCTBEHHOMY KOPHIO X, = 2; ypaBHeHus Ox =4 u Ox =6
TOJXe pPaBHOCHJIbHEI, TAK KaKk o0a He MMEIT KOpHe:.

OTMeTUM TPH YTBEDXKIEHHUA:

1. Eciin 06e uacTH ypaBHeHMS YMHOMKHTH HJIM PasieJHTh
Ha OJHO M TO Ke OTIMYHOe OT HYJd YHCIO0, TO MOJYIHM
ypaBHEHHE, PABHOCHJBHOE HCXOXHOMY.

Hanpumep, YMHOKHUB JIEBYIO ¥ IIPAaBYI0 9aCTH YPaBHEHHHA

1
x-1=20-% 2)

Ha 7, TOJYYHNM ypaBHEHUE
Tx-T=14x -1, (3)

PaBHOCHJIbHOE HMCXOZHOMY. IIOoTOMY YTO ecjaM YHCJIO X, €CThb KOPeHb
ypaBHeHHudA (2), TO BBHIIOJHAETCHA YHCI0BOE PABEHCTBO

x0—1=2x0—%. 4)

VYMHOKHB ero Ha 7, IOJYYHM, UTO BEIIOJHAETCA YHUCIOBOE PABEHCTBO
Txg— T7T=14x,-1, (5)

roxassIBalollee, 4TO X, €CThb KOPeHb ypaBHeHUA (3).

Ecnu e X, ecTb KOPEHb ypaBHeHUd (3), TO cIpaBeAJIABO YHCIOBOE
paBescTBo (5). Pasgenus ero Ha 7, MOJTYYUM, YTO CHPaBeJJIMBO UHCJO-
BOe paBeHCTBO (4), NOKa3kIBaloOIIee, YTO X, €CTh KOPeHb ypaBHeHus (2).

BmecTo TOro uToOBI I'OBOPHMTh: YMHOMKHM JIEBYIO M IIPaBYI0 4acTH
ypannegna HA 4YHCJI0 k, TOBOPAT: YMHOXHMM ofe 4YacTH ypaBHEHUSA Ha
quco k.

2. Ecaiu mepeHecTH 4YjeH ypaBHEHHMA C MPOTHBOIIOIOMHBIM
. 3HAKOM M3 OJHOM YacTHM YyPaBHEHHHA B APYTYI0, TO IMOJY-
' 9MM ypaBHeHHEe, PABHOCHJILHOE MCXOAHOMY.

Hanpumep, ypaBHEHHA

3-2x=>5x+3 (6)
H
3=5x+3+2x (7

PaBHOCHUJIbHBI.
Yro6sl oAyYnuTs ypaBHeHue (7), MBI I€epEHECIH C HPOTHBOIOJIOXK-
HBIM 3HAKOM ujieH —2x ypasBHeHus (6) u3 /jeBoil ero wacTu B IpPAaBYIO.
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T'oBopsaT: mepenecéM ujeH JAHHOTO ypaBHEHUS W3 OZHON €ro 4acTu
B Apyryio, nojpasymeBasi, YTO IePEHOCUMEIi YJIeH HaZO B3ATH C IPOTH-
BOMNOJIOXXHBIM 3HAKOM.

3. Ecan B 1eBoi wan NPaBOi YACTH ypaBHEHMS NPHBECTH
OA00HEIe WIeHBI, TO MOJYYHM ypaBHeHHE, PABHOCH.Ib-
HOE MCXOXHOMY.

Hanpumep, ypaBHeHUA

x+x+2-1=01u 2x+1=0
PABHOCHJIBLHEI.
CrpaBeAIMBOCTL YTBEDKACHUH 2 M 3 MOKA3LIBAGTCH TAK e, Kak
COpaBeNIMBOCTL YTBePKAeHHA 1.

-

| 642. a) Kaxoe ypaBHEHHE HA3LIBAIOT JMHEHHEIM YPaBHEHHEM C OZHUM

HeusBecTHbIM? IIpuBesuTe DpUMepH! TUHEHHEIX ypPaBHEHHUH.

6) SfBnsercsa yu ypaBHeHHe NEPBOH CTENEHH JHHEHHBIM ypaBHe-
HHEeM?

B) YTO Ha3HIBAIOT WIEHAMHU JUHEHHOro ypaBHeHUA?

r) Kakue ypaBHeHus HasbiBaloT pasHocuabHbIMH? [IpuBegure
npHMepbl PABHOCHJIBHBIX YPaBHEHUMH.

n) Kakume yTBep:KJeHHS O PABHOCHJIBHOCTH JHHEHHBIX ypaBHe-
HHH BaM HM3BECTHBI?

~ 643, [Ina xakux 3HaYeHWH k u b nuHeiHOe ypaBHeHMe kx + b = 0:

a) MMeeT eAMHCTBEHHOE peIleHHe;
6) He UMeeT pelleHW;
B) uMeeT 0eCKOHEYHO MHOTO pelIeHni?

644, fBnsieTcs NU NaHHOe ypaBHEHHE JUHEHHBIM yPaBHEHHMEM C OZHUM

HEeH3BeCTHBIM X:

a) 2x — 5 =3x - 4; 6) 0,5x — 7,3 = —4x + 6;
B) O0-x=0; r) x2-3x+4=2x2+2x - 3;
o) —10 = 5x — 4; e) x2+3x-5=0;

K) x+y—-4=0?
645. HanumuTre ABa JUHEHHBIX YpaBHEHUSA C OZHUM HEHM3BECTHBIM.

646. Kaxue n3 umcen 5; 2,3; —8; 7 ABNAIOTCA KOPHAMHU ypPABHEHUS
7x + 56 = -2x — 167

647. PaBHOCHJIbHEI U ypPaBHEHHS:
a) 2x+3=0u 2x =-8;
6) 3x - T=4x-3u0=(M4x~-3)-(83x-T);
B) 3x-T7=0u3x+7=0;
r) 2x+3=0u2x+3=0;
A) 3x - T+2x-3=xwu4x-10=0;
e) Tx-56=Tx+5u0x+1=0?
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9.3. PewueHme NUHENHbIX YPOBHEHMH |
C OAHMM HEeW3BECTHbIM

PaccmoTpuM IIpUMEpPHI.

Tipumep 1. Pemum ypaBHeHUE
3x-5+2x-1=0. (1)
IlpuBeps nmonobHBIE YIEHBI B JEBON YACTH DTOTO YPaBHEHHHA, MOIY-
YUM ypaBHEHHE
5 -6=0, (2)
KOTOpOe PaBHOCHJIBHO ypaBHeHHUO (1). YpaBHeHUE (2) umeeT eZMHCTBEH-
" 6
HBIA KOPeHb: Xo = .
CnenoBaTenbHO, U ypaBHeHue (1) MMeeT TOT e CaMblil eIUHCTBEH-

HBIA KOpPEeHb: X, = &

IIpumep 2. Pemum ypasHeHHE
2x + 8 =2x + 6. (3)

IlepeHecs YIEeHbI IPABOM YaCTH JTOr0 ypaBHEHHMA B JIEBYIO, IOJIy-
yuM ypasHeHHe 2X + 8 — 2x — 6 = 0, paBHOCHJIBHOE YPABHEHHIO (3).
ITpuseas moAOOHBIE WIEHBI, IOAYIUM JIUHelHOe YpaBHEHHE

Ox+2=0, (4)

paBHOCHJIBHOE ypaBHEHHIO (3).

Vpasuenue (4) He ©MeeT KOPHEH — HeT YHCja Xj, KOTOPOe yA0BJe-
TBOpAJIO 6LI 3TOMY ypaBHeHuio. CiefoBaTeIbHO, W ypPaBHEHHE (3) =He
uMeeT KOpHeH.

IIpumep 3. Pemum ypaBHeHUE
2¢x+1=3x+1-x. (5)

[lepeHecs ueHBI €0 IPaBOW YACTH B JIEBYIO M NPUBEAA nomobHbIe
YIeHbl, MOJYYHM JUHEHHOe ypaBHEHHE

0x+0=0, (6)

pPaBHOCHJILHOE ypaBHeHHIO (5).

Ypasuenue (6) oGpamaerca B BepHOe YHCI0BOE PABEHCTBO IIPH awobom
gUCIOBOM 3HAueHUH x. CliemoBaTenbHO, ypaBHeHHe (5) umeeT 6ECKOHEYHO
MHOT'0 KOpHeH: o6oe AelCTBUTEeIbHOE YHUCIO eCTh KOPEeHb YPaBHeHHA (5).

Paccy»xaeHus, aHAJIOIMYHbEIE IPOBEJAEHHBIM BEINIE, MOXHO IPOBEC-
TH NIPY pelleHuH JI060ro JUHEMHOr0 ypaBHEHHA.

Wrak, [ TOro 9robbl peIIUTh JUHeliHOe ypaBHEeHUe, Ha/lO IepeHe-
CTH BCe UYIEHBI ero OpaBoil YaCTH B JIEBYIO, 3aTeM IPUBECTH IOJ00HEIE
YjieHbl; B pe3yjabTaTe IOJYYHUTCH:

1) 160 ypaBHEeHMe INepBOH CTElEeHH, KOTOPOe HMMeeT eANHCTBEeH-
HBIM KOpPeHb;
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2) nubo nuHeitHOe ypaBHenue 0x + 0 = 0, IIOKAa3bIBAIOIIEe, YTO JIIO-
Goe HeHCTBHUTENILHOE YUCIIO eCTh KOPEHb MCXOMHOTO YPaBHEHUS;

3) nubo nuHeitHoe ypaBHeHHe 0 -x + b =0 (b # 0), noxasmBaio-
Iee, 4TO MCXOAHOE YDaBHEHHE He UMeeT KOpHei.

B arom maparpade, mapsay c JIMHENAHBIMH, OYyAyT paccMOTpeHEI
YPaBHEHUA, TPUBOAALIMECH K JIMHEHHBIM DX IOMOIIM IIPaBUJI pPacKphI-
THA CKOOOK MM YMHOKEHHA UMUCAA HA MHOTOUIEH. ITpu srom caarae-

MBIE BHIA —:;- “(kx +1) moryr ObITh 3amucaHBI B BHAe —% cx+ %, rae
kB, lu m (m # 0) — pnanmsle uncIa.
Hpumep 4. Pemmum ypasrenue
x—(x+2(x-1)) =4. (7
IIpumMeHAA NPaBUIO YMHOMKEHUA YHMCIA HA MHOTOUYJIEH, HeperruIIeM
ypaBHeHUe (7) B Bune
x—(x+2x-2)=4. (8)
ITpumenss npaBuIoO pacKphITHA CKOGOK, IlepenuineM ypasHeH#ue (8)
B BHJeE
XxX—x-2x+ 2 =4, 9)

Ileperneca wucio 2 ¢ NPDOTHBOIIOJIOKHBIM 3HAKOM B IIPABYIO HaCTh
YPaBHEHUA U NIPUBE/A MOAOOHbIe UIeHbl B 06eMX 4acTAX yPaBHEHHS, IIO-
JY4YUM ypaBHEHHEe

—2x =2, (10)

uMerlee efMHCTBEHHBIA KOPEeHb Xy = —1.
CnenosaTensHO, U PABHOCHIbHOE YpaBHEHHIO (10) ypaBuenue (7)
HMMeeT TOT K€ eJUHCTBeHHBIH KOpeHb X, = —1.

Hpumep 5. Pemum ypasuernue
5x -7 3x+1_ x+17

. 1
2 3 6 (11)

YmuOkUB ypaBHenue (11) Ha uncio 6, MOJIYYMM YpaBHEHUE
3x-T7)-2(Bx+1)=x+ 17, (12)

PaBHOCHJIbHO€ ypaBHEHHUIO (11). IIpuMeHAA NpaBUIO YMHOMKEHHSA THUCIA
Ha MHOrO4JIeH, nepemnuineM ypaBHenue (12) B Buze

15x - 21 -6x-2=x+ 17. (13)

Ilepenecs Bce uneHEI ¢ x B JIEBYIO YacTh, a 6e3 x B mpaByIO YacTsh
YPaBHEHHA (C IPOTUBOMIOIOKHBIMU 3HaKaMH) U IPHBeAA NOAOOHBIE Uie-
HBI B 00€UX YacTAX yPABHEHMWS, IOJYIUM YpaBHEHHEe

8x = 40, (14)

uMelolllee eJMHCTBEHHBIN KOPEHb X, = 5.
CaenoBaTenpHO, U PaBHOCHIBHOE YDABHEHHUIO (14) ypaBHenue (11)
HMeeT TOT Ke eJUHCTBeHHBIH KOPeHb X, = 5.
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Jiuneiinbie ypaBHeHHS
BTt R Stad = £ b T

548. a) Mosxer jgu JUHeHHOe ypaBHeHHE C OJHMM HEU3BECTHBIM HE
uMeTh KOpHeii? Hpnne,n,n're HpUMEPHI.
6) MosxeT Jiu JUHEilHOe ypaBHeHUe C OJHUM HEeU3BECTHBIM HMMEThH
eIMHCTBeHHBIN RopeHb? ITpuBenuTe IpUMEPHI.
B) Mosker i JIuHeHHOe ypaBHEHME ¢ ONHUM HEM3BECTHBIM MMETh
6eckoHeuHO MHOro KopHei? IIpuseauTe IpUMepHI.

Pemure ypasHenue (649—657):

652. a) Tx -3+ x=4x -9 + 5x;

B) :2c+0,2 =10,4x+ 3,2;

2x. % L
®) o=l

653. a) 0-x=3;

B) 0-x=0;
n) 3x+ (2x - 1) =10;

x) (Bx —2)—(x—-1)=10;

u) 12x + 4 = 3(4x - 2);

A x+3+x=x—-(x—-3);

H) 6(x—-3)=12;

m) 2(x—1)—4=6(x+2);

x+ 3

'

4
+2 _ 1,

4 2’

654. a) 3x— 5=
| 2

0)

2-x

649. a) x+4=9; 6) x+5=05; B) x —-8=28;
r) x+2=-4; n) Tx=10; e) bx=1;
x) —;—x=2; 3) 3x=%; n) 12x =0;
K) -3x=0; a) —x=0; M) —%x= 0.
A ol _ o =
a) —zx— T 0) 2;3.1: 7;, B) 0,2 5x,1
r) 1,8x=-0,72; ) lgx— 25; e) 3,bx = 2—5;
X x _
= m)g*-i, 3) 3 4
" 651. a) 3x-5=0; 6) Tx—4=0; B) T—x=0;
— r) 5-x=0; n) 18 - 10x=0; e) 15 - Tx=0;
®) x—-2x+3=T; 3) 2x —4x-1=2; u) 3x — 5 =ux;
K) 4x — 2 = x; an) x-3=2x+1; M) 3x +2=5x—-"T1.

6) x+5-8x=T7T+2x—-4

r) 0,5x -3=0,8-1,4x;
e) 5-——1-x—-1—=—
3 2 4 :
x —
3)§+§ 6
6) 0-x=-2;
r) 3x - 3x=0;

e) bx —(8x—-1)=3;
3) T—(2x—-38)=x—(2 — 4x);

K) 5-3(x+5)=T7-(2+ 3x);

M) 5x — 4+ 2x = T(x - 3);

0) 14 =T(x + 2);

p) 8(x+1)-9=6(x-2).
=x-3;
+x+2=6+2x—3
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655. a) x + 3 =2x - 4; 6) 2x —4=Tx+ 2;
B) x+4=x+ 2; r) 2x — 6 = 3x;
a) 5x = 6x; e) 2x+5—-Tx+2=3;

®) 3x-5=-2x+ 7+ 5x - 12;
8) X-1+38x-5=(x-5)—(x—-3)+ (x+1).

656. a) Tx+2-3x+10=0;

6) 5x-8-(83x-8)=0;

B) 3x-1-(2x+5-x)=0;

r) 1,52 - 2,8x - (1,72 - 5,2x) = 0;
B) 5x+7—-2x - (3 -2x+ x)=0;
e) 7-0,2x - (21,28 - 1,6) = 0;

1 1 _
xK) Ex 3—(2-—5.:)-0,

1 2
3) 15 0,5x~0,4+-5-x— 0.

657. a) x-2(x-3(x-4))=1; 6) 5x —4(x - 3(x - 2)) = 2;
B) 3x —2(x-2(x-38))=383; 1) 4x — 4(3x — 3(2x - 2)) = -24;
n) x—2(x-3(x—4(x - 5))=6;
e) Sx—4(x-3(x-2(x-1))=2;
) x—(x-(x-(x-1))=1-(2- (8- (4 - x));
8) 4x-(Bx-(2x-(x-1)-2)-3)-4=0.

9.4. Pewenne 30004 € NOMOLLBIO JIMHEHHBIX YPUBHEHWH |

PaccMoTpuM pemieHue cTapHEHOI 3a1aum.

Banaua 1. Jlerena cras ryceit, a HaBCTPeYy MM JIETHT OAMH I'yCh
¥ T'OBODHUT: «3ApaBCTBYiiTe, CTO ryceiils A BoxKax emMy u orBeuaert: «Her,
Hac He cTo rycei! Bot ecsu 651 Hac 6bIIO CTOJBKO, eII[€ CTOJIBKO, Ja eIe
TIOJICTOJNIBKO, Aa €Ié YeTBePTH CTOJbKO, A& Thl, I'YCh, TO GBIJIO GBI CTO ry-
ceif. Bor u paccumraii-ka, CKOJBKO Hac».

Pemenue. B zafade Hazo y3HATH, CKOIBKO ryceii B crae.

O6osraunm 5T0 KOJIMYECTBO Uepes x. Borkax CKAasaj, 4To eciad GuI
rycei GbLIO:

€llé CTOJBKO JKe, T. e. eme x;

eIé IIOJICTOJIBKO e, T. e. emd Ex;

emé YeTBEePTh CTOJBKO ’Ke, T. e. eINé — X;

4
Aa elé OIUH I'yCh,
T. €. BOXKAK CKasaJ, 4TO ecJu OBl ryceit 6s110:

1 1
x+x+-x+-x+1
g E T gF T

TO X O6BIJIO OBI CTO.
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CrnepoBaTenbHO, X + X + %x + %x +1 = 100.

ITony4unoch JUHEHHOE ypaBHeHHE C OAHUM HEM3BECTHBIM.

PelnuB 3T0 ypaBHeHHe, HAWIEM ero efUHCTBEHHEIH KOPeHb: X, = 36,
a ?To 03HauaeT, 4TO B crae Obu1o 36 rycei.

OrserT: 36 rycei.

Samaua 2. Orny 50 ner, a ceiry 20. CxonbKO €T TOMY Hasaj OTell
6ul1 B 3 pasa crapiie chlHA?

Pemenue. O603HaUYMM HCKOMOE KOJHUUYECTBO JIeT 4epes X, Toraa X
et Hasaza oty 66110 (50 — x) ner, a cuiay — (20 — x) ner. Tak Kak B TO
BpeMs oTel ObLI B 3 pasa crapiie ChiHAa, TO

50 — x = 3(20 — x).
Ionyumnaoch JuHeHHOe ypaBHeHUE C OJHUM HeM3BeCTHHIM. Pemus
ero, HaliéM ero eIMHCTBEHHBIN KOPEHb: X, = B.

CieoBaTeabHO, IATH JET Ha3aji OTel ObLI cTapmie chiHA B 3 pasa.
OrBeT: 5 meT Hazapm.

' 658. Haiigute aBa umcia, cyMMa KOTOPBIX paBHa 86 u oAHO 4HCJIO HA
12 Gospime Apyroro.

659. a) B Tpéx mrosmax 3230 yuamuxcs. Bo Bropoii nrkoJie Ha 420 yua-
muxcs Gosblle, 4eM B ImepBoi, a B Tpetheii — Ha 350 yuammuxcs
GosibIe, YeM B mepBoit. CKONBKO yYaIMXCA B KAMA0H mKoJje?

6) Ha Tpéx moaxax 276 xuur. CKOJBKO KHHUI Ha KaXXI04 IOJKe,
ecoy Ha BTOpOH moske Ha 16 xHur Gosblne, YeM Ha IEePBOH, a Ha
TpeTheit — B ABa pasa Goibille KHWAT, YeM Ha NepBOU?

B) Ilepumerp TpeyronsHuka paseH 70 cm. OnpezesnuTe CTOPOHEI
TPeyroJIbHUKA, eCIU IepBasd CTOPOHA B TPH pasa Goiblie BTOPOM
u Ha 7 cM OoJblne TpeThbeld CTOPOHBI.

r) B Tpéx mexax saBoga paGoraior 2400 uenosex. B mepsom mexe
BABoe Oonbmie paGoumx, 4eM BO BTODOM, & B TpeTheM — Ha
200 pabouux MeHbIIe, 4yeM BO BTOpPoM. CKOJIBKO paboymX B KaX-
oM uexe?

660. a) 3a 2 kr a6a0k u 1 Kr caus sannaruau 180 p. CKOIBKO CTOUT
OOWH KUJIOTpaMM A0JOK W OAVH KHJIOIDAMM CJHB, €CJIU KHJIO-
rpaMM A6J0K Ha 15 p. ZOpOXKe KujorpamMma caus?

6) OT 0ZHOrO ropoAa IO APYroro IaccaKMpCKHil moeax HAeT 4 4,
a mamwuHEA — 5 4. KakoBa CKOpOCTH IIoe3fia, e€CJH CKOPOCTh Ma-
muHEsl MeHbine Ha 10 xM/49?

' 661. Hazno pasmensars 100 p. moneramu 1o 2 p. u 5 p. Tak, 4ToObI Bcex
MoHeT 66110 26. CKOJBKO ZOIKHO 6BITH MOHET no 2 p.?

662. Ha nyTe 10 TeUeHMIO PeKH NApPOXOj 3aTpaTu 3 4, a Ha oOpaTHHIA
1 nyte — 5 4. CkopocTh Teyenus 5 km/4. Kakosa CKOpPOCTH Iapo-
Xoza B cToAdYe Bome?
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663. a) Ha pribanke orern ¢ ceiHOM moiimanu 15 pei6ok. CKOIBKO HIOMH-
MaJl CBIH, €CJIM OTel HmoiMaJ 0oJblle chiHA HA 3 PBIOKU?
6) Macca Beapa ¢ Bomoit 10 xkr. Kakosa macca Belipa, €CJIU M3-
BE€CTHO, 4YTO OHO Ha 9 Kr jerde BoAbl B HEM?

~664. a) Ilepumerp nmpamoyrospHuKa pasen 20 cm. Haitaure ero JUILHY

M IUUPUHY, €CJIN JIuHA Ha 8 cM 0oJiblile NIMPUHEL.

6) Ilepumerp mpamoyronpHuKka pasen 20 cm. [[auHa B 5 pas 60ib-

me mupuHEbl. Haligure fauHy U IMMpPUHY 3TOr0 NPAMOYIOJLHUKA.

B) HaiiiuTe [INHY M IIUDPUHY NPAMOYTOJLHUKA, €CIH HU3BECTHO,

9TO mMHUpHHA Ha 1 cM MeHbIIe NIWHBI, a nepumerp paseH 20 cM.

- 665. a) Cymma zaByx IIocNefOBATEJNBHBIX UETHBIX 4YKceJ paBHa 38.
Haiigure st uyncia.

6) Cymma Tpéx mociemoBaTeIbHBIX YSTHBIX YHUCE pasHa 18. Haii-
AUTEe 9THU 4YHcJa.

B) CymMa ABYX mociaefoBaTeNbHBIX HEYSTHBIX UHCEJ paBHa 24.
Haiigure st ymcaa.

r) Cymma Tpéx mociaemoBATEeNbHBIX HEUYETHBIX YHCEN paBHa 21.
Haiigure atu yucia.

666. a) I'pys maccoii 6,5 T mepeBo3mau Ha TPEX rpysosukax. Ha mep-
BOM M BTOPOM I'py30BUKax BMecTe 66110 Ha 0,1 T Gosbime, uem Ha
TPeTbeM, a Ha nepBoMm — Ha 1,5 T Gosblie, yeM Ha BTOPOM.
CKOJIBKO TOHH rpy3a 6BIJIO Ha KaXKZAOM IPY30BUKE B OTHEIBEHOCTH?
6) Ha tpéx moskax crosar kuuru. Ha mepsoit — ma 4 KHHUTH
MeHbIIe, YeM Ha BTOPOH, a Ha TPeThell — B Ba pasda MeHbIIe, YeM
Ha NepBO# M BTOPoH BMecTe. CKOJBKO KHHUT CTOMT HA KarKmoi
IOJIKE, eCJIM UX Bcero 967

§1n. Cucremnb nuHeiinbix YPOBHEHMUH

10.1. YpaBHeHus nepBoi creneHu |
C ABYMS HEM3BECTHbIMMH ]

e L L S T T e e T

Ypasuenue

ax+by+ec=0, (1)
rpe a, b, ¢ — naHHBIe YuCIa ¥ XOTA OBl OLHO U3 YHCEN @ WIH b OTIMIHO
OT HyJd, & X U § — HeM3BeCTHble, HA3LIBAlOT ypaBHEHHEM IepBoOii cre-
IeHH C ABYMsA HEM3BEeCTHBIMH X U V.

OTO Ha3BaHMe CBABZAHO C TEM, YTO JIEBAH UYACTH vpaBHenus (1) ects
MHOTOYJIEH CTAHAAPTHOI'O BMJa IEPBOHl CTeNeHU OTHOCHUTENBHO X U Y.

Yucna a u b HaseiBaOT KO3 dUIMEeRTAMY NPH HEH3BEeCTHBIX, YHC-
JI0 @ — KO3(POHULUEHTOM IIPH X, & YUCIO b — K0aDUILHEHTOM npu y.

BrIpaskeHus:

ax, by, ¢

Ha3bIBAIOT YiIeHaMu ypaBHeHHd (1). Ilpu sToM umMciIo ¢ Has3wIBAIOT CBO-
OOHBEIM YJIEHOM.
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IMapy uncen (Xy; Yo) HA3BIBAIOT pelieHHeM ypasHeHus (1), eciu atu
yKucia yAOBJETBOPAIT ypaBHeHHIo (1), T. e. eciau Ipu NOACTAaHOBKE X,
BMECTO X ¥ Y, BMECTO Yy ypaBHeHMEe IpeBpalliaeTcd B BepHOE YHUCJIOBOE
PaBeHCTBO

axy + byy + ¢ =0.

IIpuMepoM ypaBHEHHA [EPBOil CTeIIEHU C AByMs HEU3BECTHBIMU MO-
JKeT CJYIKUTH YypaBHeHHe

2% - 8y + 3 =0. (2)

Buéma =2, b=-3, ¢c =3, napa uucen (0; 1) ecTs pemesnue ypaBHe-
Hus (2). Ho nerxo Buzers, 4yro ypaBHeHue (2) nMeeT 66CKOHEYHO MHOI'O
pemrenuii. B camoM feJsie, ecim BMECTO X NOJCTAaBHTH B YpDaBHEHUE (2)
a1060€ YHCII0 X, TO HOJYYUM ypaBHEHUE IIePBOM CTEIeHM C OHUM Heus-
BeCTHBIM Y. PemuB ero, HaiJéM HEKOTOPOe YHCIIO Y, KOTOpOe BMECTe
¢ 3aflaHHBIM YHUCJIOM X, 00pasyer napy 4uces (Xq; Yo) — PelleHue ypas-
HeHuda (2).

Ilonaras, HampuMmep, X, = 1, IMOJYyYHUM ypaBHeHUE C OJHHUM HeM3-
BECTHEIM VY

2-1-3y+3=0.

5 5
Ero pemenue y, = 3 CnenmoBaTesbHO, mapa uucen |1; 3 eCcThb pe-

lieHue ypaBHeHud (2).
Ecau m1060€ 9MCIIO X, HOACTABATH B ypaBHeHHe (2) ¥ PeIIUTh IOJIy-
YeHHOE ypaBHEHME MEePBOH CTelleHHM OTHOCHUTEIBLHO Y:

-2x, -3
y . _3 + __3}
TO NOJIYIHUM
y= gx., +1. 3)

CJjiel0BATENbHO, KAXKAOMY YHCIY X, COOTBETCTBYET pelnerue (Xy; Yo)
ypaBHeHus (2), Tae Yy, HAXOAWUTCA IO HAaHHOMY X, mo dopmyie (3).
Hanpuwmep, ecau x, = 0, To ua dopmyst (3) creayer, 4To Y, = 1, 1 mapa
yucexn (0; 1) ects pemenne ypasHenus (2). Ecau xe x, = 3, To u3 dop-
myasl (3) creayer, 4To Y, = 3, u napa 4yuce’a (3; 3) ecTb pelleHne ypas-
HeHusa (2) u 1. O.

MoO’KHO emé cKkasaTh, 4To Joboe pelleHue ypaBHeHUd (2) ecTh mapa

2
yucen | x,; —x, +1|, rme x, — snro6oe yuco.
05 3 %o 0

Boob6uie, noboe ypaBHeHUEe BHIA
ax+by+c=0 (4)

¢ koadduimerToM b, He PABHBIM HYJIIO, UMeeT OECKOHEYHO MHOTO peille-
HHIA, IOTOMY YTO €r'0 MOYXHO PEeITUTh OTHOCUTEJIbHO Y IpH J000M 3a7aH-
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HOM YHCJIOBOM BHAYeHWH Xj, M TOTAA IIOJYIEHHOE UHCIO Y, = _L.b_“ﬂ
BMECTe C 3aJaHHBIM YHUCJIOM X, 00pasyior napy uuces (x,; y,) — pemeHue
ypaBHeHHs (4).

Tax xak umcen x, GeCKOHEYHO MHOIO, TO ¥ pelIeHHH ypaBHeHud (4)
6eCKOHEYHO MHOTO.

Bripasute y uepes x u3 3aaHHOrO ypaBHEHHSA C ABYMS HEM3BECT-
HBIMH X ¥ § — 3HAYUT PEIIUTH 3TO YPABHEHHE OTHOCHTENBHO Y IPH JIIO-
6oM 3aJaHHOM 3HAYEHUH X.

Ipumep. Bripasum us ypasHeHus
2x-5y+2=0 ()

Yy 4Yepe3 X W 3alMIIeM BCe PeIleHUs STOr'0 YPaBHEHHA.
Pemenmue. BagaguM IpOMBBOJBHOE HYHCIO X. IlogcraBuM ero
B ypaBHeHue (5) m HaiiIéM M3 MOTYYEHHOTO VPaBHEHUSA V.

2x + 2 =5y,
5y = 2x +22,

2
y=gx+tz. (6)

@opmyia (6) Beipaskaer y uepes x us ypasserus (5). Bee peleHusA

2 2
ypaBHeHud (5) 3anuceiBaoTCs B BUze | x; s x+ 5 | TRE X — aroboe yuco.

AHaJIOTUYHO paccysKaas, NOJIyYUM, YTo JI060e ypaBHeHUe BUAA (4)c
K03 PHUIMEeHTOM a, HE PABHEIM HYJIIO, UMeeT 0eCKOHEeYHO MHOTO PeleHuni,

—c—by

Bce pemenusa 3anuceIBaOTCA B BUIE { s ), rae y — goboe 4yueo.
a

| 667. a) Kaxoe ypaBHeHuWe HA3BIBAIOT ypaBHEHHEM IEePBO# CTenmeHM

¢ ABymA HeusBecTHhiMu? IIpuBeauTe mpumeps.
6) YTo HA3EIBAIOT pelIeHHMEeM ypaBHeHUS IIePBOii CTEIIeHH C ABYyMSA
HenaBecTHEIMU? IIpmBenuTe npumeps.

1 668. HazoBure uieHsl ypaBHeHHA 5x — 2y + 3 =0, KoshOUIHEHTEI

OpHA X U Y, CBODOAHBIN YJIeH.

' 669. Sisnserca iu JaHHOE ypaBHeHWe ypaBHEHHEM II€DBOH CTelreHM
C AByMsA HEM3BECTHBIMM (eCJH Ja, TO Ha30BHUTe KO3(D(MUIMEHTHI
IIpH HEU3BECTHBIX M CBOOOAHBINA 4jIeH):

a) 3x—-y+5=0; 6) 2x -5y —1=0;
B) 2x+ 3y —1=0; r) 0-x-5y—-4=0;
a) dx—4=0; e) 0-x+0.-y=0;

k) 2y —3x+ 4 =0; 8) x-0-y—-3=0
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670.

671.

672.

673.

674.

675.

676.

677.

678.

CocTaBbTe ypaBHEHUE NEPBOH CTEIEeHH ¢ ABYMA HEU3BECTHBIMH IO
JaHHBIM @, b u c:

a) a=5,b=4, c=-2; 6) a=0,b=-3, c=4;

B) a=0,b=2,c=-1; r) a=-5,b=-1,¢c=0.

HanumuTe TPH ypaBHEHUSA IEePBOH CTENEHW C JABYMs HEH3BECT-
HEIMH.

IToxaxure, uro napsl aucena (1; —1), (5; —7), (-3; 5) asnsalorca pe-
IMeHWAMY ypaBHeHUsA 3x + 2y — 1 =

fABnserca nu pemenuem ypaBHeHus 2x — y + 4 = 0 nmapa uuce:
a) (1;-2); 6) (0;4); ) (-2;1); r)(3;4); n) (50); e)(-2;0)?
fABnserca nu napa uwuces (1; 3) pemesEuemM ypaBHEHHA:

a) 2x — 3y + 5=0; 6) x+y—2=0;

B) x—-y—6=0; r) Tx - 3,2y +4=0;

I x+2y—-7=0; e) 0-x—Ty+21=07?

HajlinuTe TpU pellleENs ypaBHEHHUA:

a) x+y—5=0; 6) y—5=0;

B) 2x —y+2=0; r) x+3=0.
Bripasure y depes x us ypasHenud (676—677):

a) x+y=>5; 6) 2x —y=3;

B) -3x+2y=7T7; r) 3x — by = 8;

n) -3,5x + 2y =0,2; e) x-0,3y=0,2.

a) dx-y+3=0; 6) x—3y+6=0;

B) 3x+y—-2=0; r) 6x—-Ty—-3=0;

) 41x-2y+8=0; e) 0,6x -2y + 0,6 =0;

e =0: k¥ B

x) 3 ¥ 0,2y + 1 =0; 3)3+6 2=0.

BripasuTre x yepes y U3 YpaBHEHHSA:

a) x—3y+2=0; 6) 3x +2y - 5=0;

B) x+2y—-3=0; r) bx—-y+ 7=0;

2) 2x—y+4=0; e) 2x—%y—4=0;

679.

®) 2x-0,3y-1=0;  3a) -i-x—%y+4:0.

3anumuTe Kakoe-1ulbo pelieEVe YpaBHEHUA:

a) dx—y—-2=0; 6) 3x+2y—7=0;

B) x -2y +4=0; r) 5x-3y—-2=0.

CocrasbTe ypaBHEHME MePBOM CTENeHU C ABYMA HEU3BECTHBIMH U3
VCJIOBHA:

a) cymma AByX umces paBHa 10;

6) 2 n1 monoka u 3 Garona xiseba croar 99 p.;
B) PYYKa JOpOKe KapaHpaaiua Ha 7 D.;

r) 1 kr xode nopoke 3 Kr KoHder Ha 57 p.
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681. Uccnepgyem. a) Ilpu kakom a mapa uuces (3; —2) sBAAeTCH pe-
lIeHueM ypaBHeHUA 3x — ay — 4 = 07
6) Ilpu xakom b napa uucen (—1; —4) sBIAETCH pPEIIEHUEM YpaB-
HeHudA bx — Ty — 3 =07

- 682. CKOJIBKO pemeHuit umeer ypaBHeHHe X — y + 1 = 07

[10.2. Cucrems: ABYX yPOBHEHWH MEpPBOW CTeneHM E
| € ABYMS HEM3BECTHBIMM !

R T L R R S L S T TR > o e e =

2

Bapaua. M3BecTHO, YTO PasHOCTH JeT Gpara W cecTphl paBHA 3,
a cymma pasBHa 15. CKoJBKO JieT 6paTy ¥ CKOJBKO JieT cecTpe?
Pemenue. Hamo BaiiTu fnBe HemsBeCTHBIE BEJWYHHBI! BO3PACT
OpaTa ¥ BO3pacT CecTpHI.
ITycrs Gpary x sret, a cecrpe y ser. Tak Kak pasHOCTB JeT Gpara
U cecTphl paBHAa 3, TO

x-y=3, (1)
U TaK KaK cyMMa JieT 6para u cecTphl paBHa 15, TO
x+y=185. (2)

Hckomble uucsia X ¥ y JOMKHBI YAOBIETBOPATEL paBeHcTBam (1) u (2).
CJIEJIOBaTeJILHO, Hamia 3ajgada cBeJach K OonpeneJIJeHHIO Iapbl YHMCeJ
X ®U Y, KOTOPBIE YAOBJIETBODAKT OJHOBpeMeHHO paseHcTBam (1) u (2).
B rakux ciydasx roBOpAT, YTO JaHA CACTeMAa ABYX yPaBHEHHUI C JBYMS
HEUBBECTHBIMU X U V:
{x -y=3,

x+y=15.

Mo:xno momobpars mapy umcen: x =9, y = 6, yA0BIETBOPAIOLIYIO
KaJoMy ypaBHeHHI0 cucTembl. CienoBarenbHOo, Opatry 9 zner, cectpe
6 Jer.

OrsBeT: 9 u 6 jer.

B crexyiomem nmyHKTe MBI IIOKaXeM, KaK MCKATh PEIIeHHA TaKUX
CHCTEeM.
IlycTe nasbBl 1Ba ypaBHEHHMS NEPBOM CTENEHW C ABYMS HEU3BECTHBI-
MU X U Y:
ax+by+c;=0 1 apx +byy+cy,=0. (3)

l'oBopsiT, YTO HaHa cHcTeMa ABYX YPaBHEHHU IEPBOM CTeleHH
C IBYMs HEM3BECTHBIMHM X U Y, ecau TpebyeTcsa HAWTH BCe mapbl 4yuces
(x5 Yo), ABNAIONINECH PENICHUAMH OAHOBPEMEHHO U II€PBOT'0, ¥ BTOPOTO
ypaBHeHHH (3).

OGBEIYHO ypaBHEHHUs CHCTEMBI 3aIUCHLIBAIOT B CTOJIGMK OXHO IIOX APY-
TUM U O0BeAUHAIOT UX CJIeBa (DUTI'YPHOH CKOBKOM:

{alx +by+ec,=0,

4
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Pemenuem cucremsl (4) Has3bIBAIOT TAKYIO mapy 4ducel (Xq; Yo), KO-
TOpas ABJAETCHA pelIeHHeM Ka’sKIoro ypaBHEHUs CUCTeMEI (4).
Pemmuth cHCTeMY — 3HAUUT HAUTH BCe e€ pellleHHA MJH J0Ka3aTh,
YTO HX HET.
IIpuBeném npuMephl CHCTEM ABYX YPaBHEHUI IepPBOM CTENeHM C ABY-
M5l HEM3BECTHBIMH!
2x-3y+1=0, (5)
x+2y+4=0;
x—y+1=0, (6)
2x-2y+3=0;

2x+y+2=0,

{6x+gy+6=0; O
{3x+0y+1=0,

2x+y-56=0;

{2x+0y—5=0,

3x+0y+2=0;

{5x+0y—1=0,
Ox+3y+2=0.

Ecan B cucreme ypaBHeHu# (4) KoahpHUIMeHTH P HEHU3BECTHBIX
OTJIMYHBI OT HYJSA ¥ YAOBJIETBOPAIOT YCJIOBHIO @, : @y = by : by, TO roso-
PAT, YTO YpaBHEHUsS 3TOW CUCTEeMbl MMEIOT IPONOPIIHOHAJIbHBIE K03(-
¢unueHTHI IPY HEM3BECTHHIX.

Hanpumep, ypaBHeHus cucreMmsl (6) UMeOT IPONOPIMOHANIBHBIE KO-
adUIMe T TP HEU3BECTHLIX. Y DABHEHUSA cUCTeMEI (7) TaKkiKe HMEIoT
IIPONOPIIMOHAIbHBIE KO2(DOULINeHTH IPY HEU3BECTHBIX, 60jee TOro, OHU
IIPOIIOPIIUOHANBHEI ¢BOOOAHBIM unenam: 2:6=1:83=2:6.

Ecau B cucreme ypaBHeHU# (4) Koa(pUIUEeHTHI IPH HEHM3BECTHHIX
OTJIMYHBI OT HYJS U YAOBJIETBOPAIOT YCJIOBHUIO @, : @y # b : by, TO roBo-
PAT, 4TO ypaBHeHUsA (4) MMEIOT HeNMpONMOPIHOHAJbHBIe K03((UIHEeHTHI
IIPY HEeU3BECTHBIX.

Hanpumep, ypaBHeHUS CHCTEMEI (5) MMeIOT HEeIPOIOPIUOHAIbHEIE
K02 dUIMEeHTHl IPH HEeM3BECTHBIX.

O6riuso B ypaBHeHuax uineHsl Ox m Oy omyckaioT, TOrjga CHCTe-
meI (8), (9) u (10) 3anuckIBalOT B TAKOM BHIE:

(€))

9

(10)

3x+1=0, i
{2x+y—5=0; Lt
2x-5=0, ,
e @
56 -1=0, 3
{3y+2=0. G
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684.

690.

Hanumure cucremMy AByX JHWHEHHBIX YpPaBHEHHM C ABYMS HEH3-
BECTHBIMH.

Brisicaure, siBnAerca au mapa uyucen (—3; 1) pemeHMeM CHCTEMBbI
x—-y+4=0,

VPaBHEHUI:
@ {3x+4y+5= 0.

&) x+y—-3=0,
2¢-3y-1=0;

a) YTo HA3BIBAIOT pEIIeHMEeM CHCTeMbl ABYX YpPAaBHEHHH HepBOi

CTeNeHH C JABYMSA HEH3BEeCTHHIMHT?

6) Yro sHauMT pemIuThH CHCTEMY YpaBHEHHA?

ITpuBeauTe NpUMEpLI CHCTEM ABYX YPABHEHUI IEPBOI CTENIEHN C ABY -

M#A HeH3BECTHBIMHU, HMEIINUX Koa(OHUIIHEHTH! IPH HEeU3BECTHRIX:

a) IPONOPIUOHAJbHEIE; 6) HenpOHmOpPIHMOHAJIbLHEIE.

» Haszoeure K0o9(pdHUHEHTE] DU HEM3BECTHHIX ¥ CBOGOAHbIE WIEHEBI

VPaBHEHHI CHCTEMBI:

&) 2¢+3y+1=0, 6) -x+y=0,
3x—-2y—4=0; —-2x—-6=0;
5§ -3x -2y +7=0, r) -4x-5=0,
2x+5=0; 2y+4=0.

CocraBpTe cucTeMy ABYX ypaBHeHMI IePBOi CTEIIEHHU ¢ ABYMSA He-
HU3BECTHBIMH IO 3aJaHHBIM KO3 (HOHEeHTaM NPH HEH3BECTHHIX 4,
b, ay, b; u cBOGOAHEIM uNeHAM C M C;:

a b c a, by -
2 -3 1 1 5 4
-2 1 0 1 -7
0 -4 -2 -1 0 0
-1 1 -4 0 -5 3

IToxaxxkure, uro mapa uucex (1; 2) apaseTca penieHHeM CHCTEMBI:

ofiiie oty
L] 4 2 H
e oS
? 6 7 42

ITokaxxure, uro mapa unces (—2; 1) He ABIAETCA PEIlIEHNEM CUCTEMBI:
2¢—-y+5=0, 2x+56y-1=0,

a) 6)

x+y—-3=0; 3x—4=0.
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691. Kakue u3 map uucen (2; 1), (1; 2), (5; -3), (0; 2), (1; 0), (1; —4)
fABJIAIOTCHA pPeIleHHeM CHCTeMBI.

a) 3x+y-5=0, ) x-2y+4=0,
x-y+1=0; 2x+3y—6=0?
692. fsnsiercs au napa uyucen (—1; 4) pelmeHEneM CHCTEMBI:
1
-x+y-3=0, = -2=0,
a) {zx y s 6) 3x+5y
s 2x+3y-10=0;
) x-—2y—-5=0, r) -3y +12=0,
6x+2y +1=0; 6x+y+2=07?
693. Mccnepyem. Ilpu Kakux a u b napa gucen (1; 0) sBasercs peie-
HUEeM CHUCTEeMBI:
2x+y = a, 3x—ay = 3,
&) bx—y =2 % {2x+y=b?
694. CocraBbTe CHCTEMY ABYX YpPABHEHHU IIEPBOH CTeNeHH C JBYMHA
HEM3BECTHBIMHU M3 YCIOBHUA:

a) cymMMa ABYX 4YMce] paBHa 7, a UX PasHOCTb paBHa 2;
6) pasHOCTBH ABYX uuces paBHa 12, a ux cymma pasHa 27.

[ 10.3. Cnoco6 noacraHosky |

B 3TOM nyHKTEe paccMaTpHBAIOTCA CHCTEMBI JBYX YDaBHEHHH mep-
BOM CTENeHH C JABYMS HEH3BECTHBIMH, ¥ KOTODHEIX BCe KOa(dHUIIUeHTHI
OpY HEHMSBECTHBIX OTJIWYHEI OT HYJs U HEIPONOPIIUOHAJNBHBI.

JIwobas Takas cuUCcTeMa MMeeT €IHUHCTBEHHOe DelleHHe.

Ilpumep 1. Pemum cucremy ypaBHEHHH
2x—-y+4=0,
: i 1)
3x+4y - 27=0.
Ilycts mapa 4ucen (xq; Y,) ecTh pemenue cucremsl (1). Iloacrasus
3TH 4YMCJIa B YPaBHEHHUA cHcTeMbl (1), MOJYyYMM BepHBIE YMCIOBBLIE pa-

BeHCTBAa.:
2x0 — Yo +4= O,

8x, + 4y, — 27 = 0. (@)
ITonbp3ysacCh MePBBIM YUCJIOBBLIM DABEHCTBOM, BEIDA3HUM l, Yepe3 X'
Yo = 20 + 4. 3)

Temeps BO BTOPOM YHMCJOBOM paBeHCTBe (2) 3aMeHMM YHCIO Yo
PaBHBIM €My YUCJIOM 2X, + 4, T. . IIOACTABMM BO BTOPO€ YMCJIOBOE pa-
BEHCTBO 2x, + 4 BMeCTO Y.

IMonyuyum BepHOE YHMCJIOBOE PaBEHCTBO

3xy + 4(2x0 + 4) - 27 =0,
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T. €. IIOJYYHUM, 4YTO YHUCJIO Xy YOOBIETBOPAET YPABHEHUIO
3x +4(2x + 4) - 27 = 0.

Pemur aro ypaBHeHHe, HaifigéM, uTO xo = 1. Tloacrasnsa HailizeH-
HOe 3HaYeHHe B PaBeHCTBO (3), moaydum, 4To y, = 6.

Hraxk, eciu cucrema (1) umeer penrenue (%05 Yo), TO

xo=1, y,=6.

IlomcraBnsAs oTM yucaa B ypaBHEHUS CHCTEMBI (1), ybexknmaemcs,
YTO OHU JeHCTBHUTENHHO YAOBJIETBOPAIOT 3TUM ypDaBHEHUAM.

CnenosarensHo, cucrema (1) umeer exuncTBenHOe pemernue (1; 6).

3aMeTuM, 4TO K 9TOMY Ke Pe3yJbTATY MOXKHO IPUMTH, eCIu BhIpa-
3UThH Yo 4epe3 X, U3 BTOPOro paBeHCTBa (2) M MOJYYEHHOE BLIPAXKEeHHE
AJA Yo NONCTABUTH B IIEPBOE PABEHCTRBO.

MoxxHO TaKksKe B 9THX PACCYXKAEHUAX BBIPDASUTH X, Uepe3 Y, U3 Ka-
KOro-1u60 paBeHCTBa (2) ¥ MOJyYEHHOE BHIPaX<€HUe IOJCTABUTH B APY-
roe paBeHCTEO (2).

AnanoruyHsle pacCys;KAeHUs MOYKHO IPOBECTH M [UIA JI060H cucre-
Mbl YPaBHEHUI Buaa

{a1x+b1y+c1=0, @)

ay,x +byy +c, =0,

€CNIU Yy He€ OTJIIMYHBEI OT HYJA M HEeIPONOPIMOHAILHBI K03()GHUIHEHTHI
npu Hen3BeCTHHIX. (CucTeMbl ypaBHEHHI ¢ IPONOPIAOHANBHEIMU K0B(-
(unuesTaMu MBI H3YYHM IO3XKe.)

W3 paccMOTpPeHHOro BBHIIIE BBITEKAET CAEAYIOIIUM Croco6 pelneHus
cucremsl (4), HassIBaeMbIH cmoco60M IMOACTAHOBKH.

Jast Toro 4To6Bl PEIIUTH CUCTEMY ypaBHeHHH Buza (4) ¢ OTIMYHBI-
MH OT HYJISI U HENPONOPIMOHAJIBHEIMY K03thdhUueHTaMH IPH HEN3BeCT-
HBIX, Hamo:

1) oxHO M3 HEM3BeCTHHIX (HAIPUMED, y) BEIDA3UTH Yepe3 APYroe He-
HM3BECTHOE U3 JI00r0 YpaBHEHUSA CHUCTEMBEI;

2) monydyeHHOe BhIDa)KeHWUe MOJCTABUTH BMECTO Y B APYroe ypaBHe-
HUEe CHCTEeMBEI;

3) pPelmuTh MOJy4YeHHOEe ypaBHEHHe C OZHAM HEHM3BECTHHIM X:

4) moxcraBUTH HalileHHOE 3HAUEHHE X, B GOPMYIy AN Yy, HAKTH Y.

ITapa uucen (xy; yo) ¥ OyAeT eAUHCTBEHHLIM DeIIeHHEM CHCTEeMEL.

Hpumep 2. Pemum cucteMy ypaBHeHHIA

4dx—-5y—-1=0

i 5
{Tx -y+6=0. ©)
W3 Broporo ypaBHeHMsA cucTeMbl (5) BHIDasuUM y uepes Xx:
y=Tx+6 (6)

M NOACTABMM B IepBOe ypaBHeHHMe 7x + 6 BMecTO y:

4x - 5(7Tx+6)—1=0. 7
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Pemus ypaBHenue (7), HaiiIéM ero eUHCTBEHHBIH KOPeHb X, = —1.
IloacraBnasa x, B paseHcTBO (6), HAXOAMM, YTO

Yo=Txq+6=T7-(-1)+6=-1.
Buauur, cucrema (5) UMeeT efuHCTBeHHOe pemreHue (—1; —1).

695. CxoJbKO peleHnii HMeeT cucTeMa JAByX ypaBHEeHU epBOii cTeme-
HU C JBYMS HEU3BECTHBIMH, eclIU eé Ko3(p(UIHEeHTHl IPH HEUu3-
BECTHBIX OTJHMYHBI OT HYJIA ¥ HEIPOIOPIMOHAILHEI?

" PemuTe crioco6oM MOACTAHOBKM cucTeMy ypaBHeHuit (696—697):

x—2y =0,
696. 2) {2x—3y—7=0;
y—3x=0,
&) {x—2y+10 0
H x-y-1=0,
- 7.
169 a){.1c+y—5—0,
x-y-2=0,
2) {3x—2y—9=0,
) x+2y-11=0,
B 4x - 5y +8 = 0;

4) {2x+4y-—90=0,

x—3y—10= 0;
o {3x—~4y—7=0,

x+by =0,

%) {3x+7y 16= 0;

x 2=0
) {x+3 6= 0
r) {x—Zy 3=0
5x+y—4=0
” {x+4y 2=0
3x+8y-2=20

3x-2y—-4=0,
% {x+5ya—7=0;
) Tx-2y—-6=0,

x+4y +12=0;

A

2x+3y-3=0,
) {x—y+6=0.

x+2y+1=0;
x—-y-12=0,
%) {23: +4y = 0;
Pemure cucremy ypasHeHui (698—699):
- 5x+y—-T7=0,
. 698. a) o Gpe THae s

%) 2¢+y-7=0,
x—2y+4=0;

) x+2y—-4=0,
A 3x+y+3=0;

2x -8y +7=0,

1 1699. a) {3x+4y—1=0;

6) 2x+y—1=0,
3x+2y +5=0;
r) 3x+y+5=0,
x—38y—-5=0;

&) 5x+y—-15=0,
x—2y—-14=0.

) {3x—3y—5=0,

) lex+8y+it=0
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PUBHMBAHMA KO3Q PULLUEHTOB |

M&=! npogosskaemM paccMaTpUBATL CHCTEMBI BYX ypaBHEHUH mepBoii
CTENeHH C ABYMA HEUM3BECTHLIMH, Y KOTOPBIX OTJIMYHEI OT HYJIA U HENpo-
HOPHHUOHANBHBI KO3((HUIIMEeHTH IPH HEeu3BeCTHRIX. Karkaada Takas cuc-
TeMa, KaK 3TO y»Ke OTMedYaJloCh, AMeeT eJUHCTBeHHOe pelleHUe.

Kpome pemenus Takmx cucTeM CHOCOGOM NOACTAHOBKM, €CThH eI
Apyroi cmocol, HasbIBaeMblil CIIOCO60M ypaBHMBaHMA KO03(hOHUINEHTOB
HJIH cHOCOOOM CJIOMKEeHUA.

. Pemum cucremy ypasHeHH
2x+3y+1=0, )
3x+4y +2=0.

ITpeanonosxum, uro mapa uncen (Xy; Yo) €CTh pemrenue cucrems (1).
IToacraBuB 3Tu YKclaa B ypaBHeHUA cucTeMsl (1), IOJyYuM BepHBIE UH-
CIIOBBIE PaBEHCTBA:

2x,+3y, +1=0,
{ 0 y 1] (2)

3xy+4y, +2=0.

Crnenaem B 3THX paBeHCTBaX KOaDDUIHEHTE Mpy Xy OAMHAKOBBIMH.
Jnsa aTOr0 YMHOXXMM II€pBO€ PaBEHCTBO HA 3, a BTOpPoe — Ha 2:

2x9+3y, +1=0, |3
3xg+4y,+2=0. |2

ITonyuyum BepHBIE YMCIOBHIE PABEHCTBA:
6x, +9y, +3=0,

Beruuras ¥3 MepBOro paBeHCTBA CHCTEMbI BTOPOE, MOJYYMM BEPHOE
9HCJIOBOE PABEHCTBO Y, — 1 =0, orkyaa y, = 1.
IToncraBum 3TO YMCIO B mepBOe U3 DABEHCTB CHCTeMSI (2):

2x0+3°1+1=0,

OTKyJa X, = —2.

Takum obpasom, ecnu cucrema (1) umeer pewmenue (x,; yY,), TO 5TO
MOXKeT OBITH JIMIIL Iapa 4uces: X, = —2, Y, = 1.

Iloxgcrasnsa st yucjaa B ypasHeHus cucrtembl (1), ybesxnaemcs,
YTO OHM AEHCTBHTENBHO YAOBJIETBOPAIOT 3TUM YPAaBHEHUSM.

CnenosarensHo, cucrema (1) umMeer eaAuMHCTBeHHOE pemrenue (—2; 1).
Me1 moacrasuu umcyo 1 BMecTo Y, B mepsoe u3 paBeHCTB (2), HO pe-
3yJabTaT OyAeT TOT Ke, eCJM MOACTABUTH 3TO YMCJIO BO BTOPOE M3 pa-
BeHCTB (2).

B camom pene, Torza BTOpPOE pAaBEHCTBO 3aNHIIeTCAd B BHAE
3xp+4 -1+ 2=0. Orciofa onATs HAXOAUM, YTO X, = —2. MBI CHOBa HO-
AYYUIH YiKe HalinenHoe penrenue (—2; 1). BmecTo Toro 4robel ypaBHH-
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BaTh B paBeHCTBax (2) KoaddUIIHEHTH DU Xj, MOMXHO YPaBHUBATH KO-
adduIMesTH IPH Y,. Peaysbrar 6yjaeT TOT e caMblil.
Taxue paccy:XJeHHUs MOKHO HNPOBECTH ANA JOO0H CHCTEeMBI BUIA

ax+by+c=0, 3)
a,x + by + ¢, =0,

€C/IM Y Heé OTJHMYHEI OT HYJf M HEIPOIOPIHOHANBHBI KO3(hUIIHeHTE
IIPA HEM3BECTHHIX.

M3 pacCMOTPEHHOrO BhIIIE BHEITEKAaeT CJIEeAYIOIIUH crmocob pemeHus
cucrteMnl (3), HasslBaeMblil cnocoGoM ypaBHHUBaHMA KO3 HHIMEHTOB
UIH COCO6OM CIIOMKeHHd.

Ins Toro 94TOOBI PEIIUTH CHCTEMY ypaBHeHUH Buja (3) ¢ OTIMYHBI-
MH OT HYJISI ¥ HEIIPOMOPIIHOHAJILHBIMHE K03hGUIMEeHTaMH DX HEU3BECT-
HBIX, Hago:

1) yMHOKeHHeM Ha 4Hucja, OTJINYHBIE OT HYJA, YPABHATE Koaddu-
IMEeHThl IpH JI060M U3 HEM3BECTHHIX, HAIIDUMED HpH X, B 060UX ypas-
HEHUIX;

2) BBIYECTH OAHO ypPaBHEHHE H3 APYIoro;

3) pelmIuTh MOJYyYEHHOE YPaBHEHHE C ONHMM HEM3BECTHBIM U;

4) mojCcTaBUTH HalJeHHOEe 3HAYEHWE Y, B Jio6oe ypaBHEHHEe CHCTe-
MBI, HAUTH U3 MOJYUYEHHOTO YPABHEHUSA C OJHHM HEHW3BECTHBIM €ro pe-
LIeHuEe X;.

Torpa HalifjeHHas napa 4duces (X,; Yo) 4 OyleT eIUHCTBEHHLIM pe-
HIeHUEeM CHCTEMEI.

) 2. PemrmM crocoGoM CJI0KEHHA CHCTeMY ypPaBHEHUH

{6x+7y +17 =0,

4x+5y+9=0. @

YMHOMXaA nepBoe ypaBHEHHE 3TOH CHCTEMEI Ha 2, a BTOpoe — Ha 3,
nepenumnreM cucremy (4) B Buje

{12x+ 14y + 34 =0,

12x + 15y + 27 = 0. 5)

BriuuTas u3 BTOPOro YpaBHEHHUsA CUCTEMEI (5) mepBoe, HOJYIUM JIH-
HeilHOe ypaBHEHHE C OZHHM HEH3BECTHBIM J:

y-7=0,

otkyza y = 7. IloacraBasasa 7 BMecTO Yy B IepBOe ypaBHeHHE CUCTeMEI (4),
oJydaeM

6x+49+17=0,

oTKyzxa x = —-11.
CanenoBarenbHO, cucTeMa (4) mMeeT eAuHCTBeHHOE perrenne (—11; 7).
Ecau Koo dHIHueHETH IPY OJHOM U3 HEM3BECTHBIX ABJAIOTCA IPOTH-
BOIOJIOMKHBIMHA YHCJIAMH, TO YPABHEHHS CHCTEMBI YJAOOHO CKJAXBIBATE.
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p'3.! Pemnum cucreMy ypaBHEHUH

{

x+2y—-3=0,
-x+3y-T7=0.

(6)

Cnoxxus ypaBHeHus cucreMsl (6), molyuum JIuHeiiHOe ypaBHeHUe

5y —10=0,

orkyxa y = 2. IloxcraBus 2 BMeCTO Y B epBOe ypaBHeHHe cucTeMsl (6),
MOJIYYUM

oTryma x = —1.
CnenosarenvHo, cucrema (6) umeer eguncTBeHHOEe pemenue (—1; 2).

~Pemure cucremy ypaBHeHui (700—702):

1 701.

| 702.

- 703.

| 704.

x+2y-3=0,
a) x+y+1=0;
5) 4dx+y—-2=0,

3x+y+3=0;
&) x+3y-1=0,

-x+4y+8=0;
5) x—-y+2=0,

{3x+y~4=0;
4 x+2y-3=0,

2x -3y +8 = 0;
—6x+2y+6=0,
Sx-y-17=0;
) 2x+5y-15=0,
a 3x+2y—-6=0;
) {2x+4y—6:0,

B)

3x-2y-25=0;

x+4-3=0,

x-3y+3=0,
0 {x-ﬁ-y 1=0;
x-y-T7=0,
3x—-y+1=0
6) -2y+3=0,
x+3y 2=0;
2x+y-3=0,
r){ —-x—y+4=0.
6) 2x+y—-8=0,
3x+4y - T7=0;
r) S5x+38y—-T7=0,
2x-y-5=0;
e) 4x-5y-3=0,
3x-2y-11=0;

) {5x+3y 7=0,

3x— 5y —45= 0.

PemuTe cucreMy ypaBHeHHU Coco60OM IOJCTAHOBKM M CIioco6oM
YPaBHUBaHUA KO3(QPUIIMEHTOB:

2) {4x+5y—2=0,
x—-3y+8=0;
. {2x+y—3=0,
3x+2y-5=0;

6x—2y—-6=0,
6) {5x—y—7=0;

L {7x—2y+15= o,

x—3y—6=0.

Pemnure cucremy ypaBHEHUIA:

a} Tx-y+1=0,
2x+y—-3=0;

9x-3y+6=0,

0 {4x~y+2=0.
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10.5. PaBHOCMABHOCTD yposue

VYpaBHeHHe, JIeBOM M IpaBOii YACTAMH KOTOPOTO SIBJISAIOTCA YHCIA
MJIY MHOTOUJIEHBI CTEIEHH He BhIIIe IepPBOH OTHOCHUTENBHO X U }, Ha3kbI-
BAIOT JUWHEWHBIM ypaBHEHHEM C ABYMA HEM3BECTHBIMH X H .

IlpuMepsb! JIHHEHHBIX ypaBHEHUI!

2x -3y+1=0,
5x —4y=3x -1,
2x - 3y =5,
3x-y+1=3x-y-1.

YneHH MHOTOYJIEHOB, HAXOAAIIUXCA B JIEBOH M IIPaBOM 4acTAX JIM-
HeHOT'0 YpaBHEHMA, HA3BIBAIOT YJeHAMH 3TOr'0 ypaBHEHMHA.

IlBa ypaBHEHHS HA3LIBAIOT PABHOCHJIBHBIMH, eciu Jioboe pemeHue
IepBOTO YPaBHEHUS SABJISETCH pelleHHeM BTOpOro, a Jioboe pelleHue
BTODPOTO ABJISETCS PEIIeHHeM IepBoro. PABHOCHIIBHEI TaKKe TaKHe JBa
ypaBHEHHUA, KajkKZoe U3 KOTOPHIX He MMEeT DelleHuH.

1) Eciu ofe uacTu ypaBHEHUS YMHOMHTh HJIH Pa3jejIUTh HA OJHO
H TO Xe OTJMYHOE OT HYJA YHMCJI0, TO IIOJYYUM ypaBHEHUE, PABHOCHUJIb-
HOE MCXOJHOMY.

Hanpumep, ypaBHEHHUA

2x-38y+1=0 u 4x-6y+2=0

PABHOCHJILHBEL.

2) Ecau nepeHeCcTH C IIPOTHBOIIOJIOXHEIM 3HAKOM 4YJIeH YPaBHEHUA
U3 OZHOH dYacTH B APYIYIO, TO IIOJYYHMM YypaBHeHHe, DPaBHOCHJIBHOE
HCXOJHOMY.

Hanpumep, ypaBHeHUA

bx -4y=8x-1 un bx-4y-3x+1=0

PaBHOCHJILHEI.
3) Ecau B JIeBOM ¥ IIPABOM YaCTAX JUHEWHOTO YPaBHEHUA IIPHUBECTU
noAo0HBIE YIEHEl, TO IOJYYUTCSA ypaBHEHNE, PABHOCHIbHOE HCXOAHOMY.
Haunpumep, ypaBHEHHUA

2x-T+3x-4=y u bx-1l=y

PaBHOCHJIbLHEL.

MokasaTe/JbCTBO 3TUX YTBEP)KJIEHHI MPOBOAMUTCSA TaK Ke, KaK A
JIMHEHHOr0 YPaBHEHUSA C ONHUM HEM3BECTHBIM.

Ecau B g000M TuHeHHOM ypaBHEHHUM IepeHECTH BCe YJIEeHBI B Jie-
BYIO 4aCTh U IPUBECTH HOAOOHEIE UJIEeHEl, TO OKaXeTCsd, YTO OHO pPaBHO-
CHJIBPHO JHHEMHOMY YPaBHEHHIO

ax+by+c=0, 1)

rae a, b ¥ ¢ — HeKOTOpHIe YUciAa.
HpH 2TOM, €CJIH XO0TH (5331 OOHO M3 YMCeJ a MJIH b OTJIMYHO OT HYJHA,
ypaBHeHue (1), KaxK yke roBOPHJIOCH, €CTh YPaBHEHME IepPBOil CTemeHu.
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IIpepgmonosxum, uro B ypaBHenuu (1) a=b=0, ¢ # 0, Toraa oo
HMeeT B

0-x+0:-y+¢c=0

M HUKaKas mapa 4ucesa (X; y) He yJOBJETBODAET eMy, T. €. ypaBHe-
Hue (1) He umeer pemenus.

Ecau a = b = ¢ = 0, 1o ypaBrenuio (1) yaoBreTBOpPAIOT JI06BIE TaPHI
qucen (x; y).

JBe cuCTeMbl YypaBHEHMH HA3BIBAIOT PABHOCHJIBHBIMH, €CJIH J060e
pellleHue NepBOM CUCTEMBI ABJIAETCA PEIIeHHeM BTOPOH CHCTEMEI M JIIO-
Goe pemeHue BTOPO# CHCTEMBI SABJSETCA DeIIeHHWEM IepBOH CHCTEMBI.
PaBHOCHIILHBEI TaK)e JBe CHCTEMBI, €CJIM KaXKAasd U3 HUX He MMeeT pe-
IIeHWIA.

OueBHAHO, YTO €CJAM OJHO U3 YPABHEHHMM CHCTEMbI 3aMEHHUTBH APY-
T'MM, PaBHOCHJIBHBIM €My ypaBHEHHEM, TO IIOJy4YeHHas cucrtema Gyner
PaBHOCHJIbHA HMCXOJHOM.

Tax, Hanpumep, cucTeMa

2¢+y-1=0,

4x+Ty-5=0
PaBHOCHJIBHA CHUCTEMe

y=-2x+1,

4x+Ty-5=0.

Huxxe noHATHE PABHOCHJIBHOCTH INPUMEHAETCA NPH PeIIeHUM CHC-
TeM YPaBHEHHIH IepBOH CTeNeHH ¢ OTIHMYHBIMH OT HYJIA ¥ IPOMNODPIIHO-
HaJbHBIMM KO3((PHUIHMEeHTaAMH IPH HEeM3BECTHBIX.

b e

p 1. Pemum cucreMy ypaBHeHHH

x+y-1=0,
{2x+2y+3= 0. @

KoahdunueHETsl NpH HEeM3BECTHHIX B DTOH CHCTEME OTJAHYHEI OT
HYJIA ¥ NPONOPIHOHAJILHEI.
Pasnenus Bropoe ypaBHeHMe cucTeMbl (2) Ha 2, IOJYYHM CHCTEMY

x+y-1=0,

x+y+g=0, 3

PaBHOCHIABHYIO cucteme (2).
Ilepenecs cBoGoAHEBIe YIeHb YPaBHEHMU 3TOM CHCTEMBI B HMX IIpa-
BbI€ YaCTH, IHOJYYUM CJIEAYIOUIYVIO CHCTEMY:

x+y=1,
3 (4)
Xty =-2»

PaBHOCHJIBHYIO cucTeme (3), a ciefoBaTenbHO, U cucteme (2).
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OueBMAHO, YTO HMKaKasd mapa 4uces (X; y) He MOXKET YJOBJIETBO-
paTs cucreMe (4), DOTOMY 4YTO OAHO M TO XKe YHCJIO X + Y HE MOXKeT
3

OZHOBPEMEHHO paBHAThCA 1 1, u -3
Taxkum ob6pasom, cucreMa (4), a 3HAYMUT, ¥ PABHOCUJIbHAS €l CHC-

Tema (2) He umeroT pemeHwmil. Takyio CHCTeMy Ha3HIBAIOT IIPOTHBOpe-
YHBOM.

P 2! Pemium cucremMy ypaBHeHHI

x+y+1=0, 5)
2x+2y+2=0.
3nech Takxe K03@GHUIHUEeHTEl OTJIMYHBI OT HYJAA U NPOIIOPIHOHAJb-

Hbl. BosbIle TOro, OHM IPONOPIIMOHATIBHEI CBOOOAHEIM 4YJIeHAM!:

1:2=1:2=1:2.
PasfenuB Bropoe YpaBHEHME CHCTEMBI Ha 2, MOJYYHUM CHCTEMY

x+y+1=0,
6
{x+y+1=0, ©)

PaBHOCHJIBHYIO cucteme (5).
Ou4eBHAHO, YTO MHOXKECTBO pemieHunit cucreMsl (6) coBnagaer ¢ MHO-
JKEeCTBOM peIlleHUH OAHOTO YpaBHEHMA:

x+y+1=0.

970 ypaBHeHHe UMeeT 6eCKOHEYHO MHOrO pemleHui (x; y), rae x —
m060e uncao, a y = —x — 1. IlosToMy Bce pemeHus: cucTeMsl (5) uMeiOT
Bup (x; —x — 1), roe x — noboe UHCIO.

Paccysx/eHusi, aHAJOTHYHbIe IPHBEJAEHHLIM BBHILIE, MOXKHO NIpoBec-
TH IPU pellleHuu J060H cucTeMbl BHAA

M

ax+by+c=0,
02x+b2y +Cz = 0,

Y KOTOPO# KO03(M(MHUIHEHTH IPY HEM3BECTHLIX OTJIMYHBI OT HYJA M IPO-
HopHuoHaAbHEI. Ecam KoapdunueHTsl cucreMsbl (7) yAOBIETBOPHAIOT

a c
VCJIOBHIO — = b_l # -, TO aTA CHCTeMa He umMeeT pemeHui. Ecam xoad-
a; 2
a, by 2!
bunueHTH cucTeMsl (7) YZOBIETBOPAIOT YCIOBHIO — = e TO 9Ta
as 2 Cy

cucTeMa UMeeT 6eCKOHEeYHO MHOrO PenIeHHH, COBNAJAIOMUX ¢ PeIIeHus-
Mu oxHoro (n060ro) ypaBHeHHAsA 3TOM cucreMbl. TaKkue CHCTEMBI MOXHO
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pemaTs moLo6HO TOMY, Kak 3T0 GbLIO caesnaHo B npumepax 1 u 2. Ho mx
MOXKHO TaK)Xe pelaTh ¥ cIocoboM IOICTAHOBKH.
Pemum cucrems! (2) u (5) cnoco6oM HOACTAHOBKH.

p 3. Pemium cucremy ypaBHeHWUit

x+y—-1=0,
2¢+2y+3=0.

Bripasum y yepes x U3 IepBOro ypaBHEHHSA CHUCTEMBI:
y=—x+1
H moactaBuM (—x + 1) BMeCTO y BO BTOpoe ypaBHEHHE CHCTEMBI:
2x+2(-x+1)+3=0.

INonyuum ypasuenue Ox + 5 = 0, moxassIBaolee, YTO AaHHAS CHC-
TeMa He UMeeT pellleHUH.

" Hpumep 4. Peiuum cucreMy ypaBHEHHIL
x+y+1=0,
2x+2y+2=0.

Bripasum y yepes x U3 nepBOro ypaBHEHHUS CHUCTEMBI:
y=—-x-1
¥ moacTaBuM (—x — 1) BMeCTO y BO BTOpOe YpaBHEHME CHCTEMBI:
2x+2(—=x-1)+2=0.

ITonyuum ypasuenue Ox + 0 = 0, nokassIBaioOIee, YTO YHUCIO Y,
paBHOe (—x — 1), yZOBJIeTBOPsAET KAaK NEePBOMY, TAK U BTOPOMY ypaBHe-
HHMIO CHCTEMBbI IIDHX JI00bIX 3HaueHUAX x. ClefoBaTeNbHO, BCe PelIeHus
AaHHOM CHCTeMbI MMeIT BHA (x; —x — 1), rae x — mo6oe duco.

705. a) Kaxoe ypaBHeHMe HABBIBAIOT JUHEHHBIM yPaBHEHUEM C JBYMS
HEU3BECTHBIMHU?
6) YTo Ha3BIBAIOT YIEHAMHM JIMHEWHOTO YpaBHEHUA?
B) flBisieTcsA JM ypaBHeHMe IIEPBOM CTENeHH C ABYMS HEHU3BECT-
HBIMH JIUHEHHBIM?

| | 706. IlpusenuTe npumep JUHEAHOr0 YPABHEHUSA C JBYMA HEH3BECTHBI-

MH, He ABJIAIIIEroCsa ypaBHEHHEM IIEPBOM CTENEeHM.

. 707. a) Kakuve nBa ypaBHeHMS HA3HIBAIOT PABHOCUJIBHBIMH?

6) Chopmyaupyiite yTBep»KJeHUA O PABHOCHJIBHOCTH JIMHEMHBIX
VPaBHEHHI.

B) Kakwue aBe cucTeMBbl ypaBHeHHMI HA3BIBAIOT DABHOCHIBLHBIMU?
r) ChopmynupyiiTe yTBepK/eHUA O PABHOCHJIBHOCTH CHCTEM ypaB-
HEeHWIA.
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'708. Ilpu KakoM yCJIOBHHM CHCTeMa JBYX yPaBHEHWH NepBOil CTeleHH
| ¢ IByMs HEM3BECTHBIMH, ¥ KOTOPO NPONOPIMOHANBHEI roathdu-
IHeHTHl IPHU HEU3BECTHBIX!

a) He MMeeT pelleHHI;
6) mMeeT 6ECKOHEYHO MHOIO pelleHui?
MO’KHO J¥ pelaTh TAKHE CHCTeMBI CIIOCOG0M NOACTAHOBKM?

17209. PaBHOCHJIbLHBI JU YPaBHEHUHA:
| a) 2x—-2y=x n x-y=0;
6) 3x — 5y =0 u 3x = 5y;
B) 3x -6+2y=0u 2-x-2y=0;
r) x+y-5=0u x=5-y?
710. [loxa3sbiBaem. Jloxkaxure, 4TO PABHOCUJIBHBI YDaBHEHUA:
' a) 2x - 3y+y=4x-2 u x+y=1;
6) 5(x+y)+1=x+3 u 4x+5y—-2=0.

—~711. CocraBbTe YypaBHEHHE, PABHOCUIIBHOE NAHHOMY:

a) dx-2+y=0; 6) bx +4y—-2=2x -3y + 5;

B) 3x + 6y - 9=0; r) x-y—-1=0.

'~ 712. PaBHOCHUJIBHBI JII YDaBHEHUA C JABYMsJ HEW3BECTHBIMH, €CJIH BCE
' peIIeHNs KasKAOTO U3 HUX SABJIAIOTCH PEIIeHUAMM APYTroro?

" 713. PaBHOCHJIBHBI JIY CHCTEMbl ypDaBHEHUM:

2) x-y+3=0, _ x=y-3,
2x+y—4=20 2 -3)+y—-4=0;

6) {3x—y+2=0, . {3x—y+2=0,

-x+y-3=0 2x-1=0;

#) 4x-2y-5=0, = 42-y)-2y-5=0,
x+y-2=0 x=2~-y;
x+y+1=0, y=1-x,

r) {3x—2y—2=0 “ {5x—4=0?

~714. CocraBbTe /iBe CHCTEMBI YDaBHEHUM, PABHOCHIbHbIE JaHHOM!

) 4x-2y+5=0, 6) 3x+y—-4=0,

3x+y—-2=0; -y =5-2x.

. 715. Uccnepyem. Ilpu KxakoM @ paBHOCUJIBHBI CHCTEMBI YpaBHEHHIL:

ax-y=>5, - x—2=-y,
x+y=2 4x - 2y = 0?

| 716. PaBHOCHMJILHBI JIH CHUCTEMbl YDAaBHEHUMA:

x-2y = -1, 2x-y-1=0, -3x+y+2=0,
3x+ 2y = 5; bx+y—6=0; 5x -2y —-3=0?



I 200

10.6. Pewenne cucrem aByx NUHERHLIX YPABHEHWHN
C ABYMS HEM3BECTHbIMM

Ilycte mama cucreMa ABYX JMHEHHBIX YPaBHEHHH C ABYMS HEH3-
BECTHBIMH.

Ilepenecs Bce 4JIeHBI NPABLIX YACTel 3TUX ypaBHEHUM B JeBHIe 4ac-

TH M IPUBENA MOAOOHBIE YIeHBI, IOJYYUM DABHOCHILHYIO JAHHOH CHC-
TeMy BHUIA

ax+by+c =0, e

a,x +byy + ¢, =0,

rge a,, by, ¢y, ay, b,, ¢, — HexoTOpHIE YMCHA.

M= ysxe 3HaeM, KaK pelaTh TAKYIO CHCTEMY, KOTAa BCe Koadhdpunu-
€HTBI DY HEM3BECTHHIX a4, b;, a,, b, oTaMyHE! OT HyAsa. MBI 3HaeM Tax-
Ke, 4YTO eclid KO3(h(PHUIMEeHTHI IPU HEeM3BECTHBIX HEeNpOoNnoOpPHIHUOHAJBHEI,
TO PelleHHe cucTeMEl (1) cymiecTByeT u efUHCTBEHHO; eCIH 3Ke Koaddu-
IMEeHTHI IPX HeM3BECTHBIX CHCTEMbI IIPONOPIMOHANBHEEI, TO J160 pelme-
HUH GeCKOHEYHO MHOro, 1160 HEeT HU OJHOTO pPEIIeHHS.

Ham ocraércs paccMoTpers Te ciydau, KOTAa HeKOoTopsle Ko3dhdhH-
OHMEeHTHl DX HeM3BeCTHLIX PABHEI HYJI0. PaccMOTpUM 3TO Ha XapakTep-
HBIX IpPHUMepax.

.« Pemum cucremy ypaBHeHHMit
3x+1=0, @)
2¢+y-5=0.

Bropoe ypaBHeHuUe 5TOH CUCTEMEI MMEET OTIHYHEIE OT HYyJA Koad-

(GUIMEeHTH IPH HEeM3BECTHEIX, a4 IePBOe YPABHEHUE HMeeT ko3t dunueHT

OpH X, OTJHYHBIA OT HyAA, ¥ KOd(DOUIHMEHT IpH Yy, PaBHBIH HYJIIO.

ITy CHCTEMY NpPOIIe DEeNIUTh METOXAOM IOACTAHOBKH. Haiigém us
NIepBOT0 YpaBHEHUSA 1

Xx=—-=
3

U OOACTAaBUM ero Bo Bropoe. IMonyaum

1 -
2(—§J+y 5—0,

OTKyga 2
y25§.

Taxum obpasom, mapa yucen (-%; 5 g) €CTh eJHHCTBEHHOE PelIeHne
cucreMsl (2).
S Pemum cucremy ypasHeHuMit
{5:: -1=0,
3y+2=0.

3)
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Cucrema (3) ecTs wyacTHEIN caydair cucteMsl (1), rae
al=5, bl=0’ cl=_1, az“_—o, b2=3, C2=2.
EnvHCTBEHHBIM peIIeHHeM 3TOM CHCTeMBl ABJIAETCA IIapa Yucel

(3:-3)

Ipumep 3. Pemum cucremy ypaBHEHHUH

2y+3=0, "
y+-3-=0. @

W3 xaxa0ro ypaBHeHHS CHCTEMEl IOJIydaeM
y — —.3—
2"

Tak xkax cucremy (4) MBI paccMaTpuBaeM KaK YacTHBIM ciiydail cuc-
temsl (1), rae a, = 0, a, = 0, To cucrema (4) MoskeT OBITH 3amMcaHa TaK:

0-x+2y+3=0,

0-x+y+g=0.

3
3necs x MOKeT OLITH JIIOOEIM YHCJIOM, 8 Y = —5

Taxum oOpasom, pemeHus cucTeMbl (4) 3anMCHIBAIOTCA B BHIe IIap

3
qHCceJI (x; _E , e x — Jsoboe 4uco.

Hpumep 4. Pemum cucTeMy ypaBHEHHH

x—2=0,
{2x—5=0. (%)

JTa cucTeMa IPOTHBOpPEeYMBa (He ©UMeeT pellleHui), IOTOMY 4UTO X He

MOMKeT OJJHOBPEMEHHO PABHATHCA H 2, H E.

Ilpumep 5. PemiumM cucTeMy ypaBHEeHHH
ax+by+c, =0,

0 b (6)

cx+0-y+c,=0.

Ecnu ¢, # 0, To 3Ta cHCTeMa IIPOTHMBOPEYMBA, IOTOMY YTO HUKAKad

mapa uucen (x; y) He yAOBJIETBOPAET BTOPOMY ypaBHEHHIO cucTeMel (6).

Ecau ¢, = 0, To Bropoe ypaBHeHHe oOpamjaeTcss B BEDHOE PaBEHCTBO

npu Jbeix x U y. Ocraércsa ToabKo nepsoe ypaBHeHre. OHO yike pac-

cmarpuBaiock. CejoBaTenbHO, BCe pPellleHUs IePBOro YPABHEHU S ABJISA-

IOTCA PeIIeHHuAMH CHCTEMEI.
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© 217. Mosxer 1M CHCTeMa ABYX JUHEIHBIX YDABHEHUH C ABYMHA HeM3-

EES BECTHEIMHM He UMeThb DellleHuil; UMeTh OLHO pelleHHe; HMeThb bec-
KOHEYHO MHOro pemrexmii? IIpuBenure nmpuMepsl.

. 718. SIBnAeTCA IM pelIEHWEM CHCTEMBI
ERE {x+3y—7=0,
B 3x+y-5=0
napa uducen: a) (2; 1); 6) (1; 2)?

' 719. fBnserca nm cucrema ypaBHennn npOTHBOpeanon, HMeloIei
GeCKOHEeYHO MHOI0 pelleHui; UMeloIell eIMHCTBEHHOE pellleHue:

x+y=4, x+y=2, x+y=>5,
a){x+y=9' 6){:nc+y=2' %) x-y=17
L] '. -Pemmre cucremy ypasrenuit (720—721):
=3, 2x+y—-T=0,
L 220 a){ x+y—-4=0; ) {x=—2;
L 3x-y—-8=0, o) 3x+2y-2=0,
= y-1=0; P
4x + 4y = 2, 2x+y =1,
£R1 1) {2x+2y=1; L {2x—y= ;
x+y=38, x-2y =4,
%) {3x+3y=6; r) {x—4= 2y

. 722. CocraBbre cHCTEMY ABYX JUHEHHBIX ypaBHEHMH, TaKyi0, YTOGHI
OAHO U3 ypaBHeHHH O6blyio 3x — 4y = 2 ¥ oHAa: a) ObLIa IPOTHBOpe-
yuBa; 6) nMesna 6ECKOHEYHO MHOTO PEIIeHUIH.

__ Pemnre cucremy ypasHenui (723—725):
x-y=3>5, 2¢+3y+4=0,
- + 2 6
f :723 3) {—4x+4y=20; ) {5x+6y=7;
3x -2y =11,
4x - By = 3;

EREEN { )
1 {7x+6y= 1,5, )

5x + 6y = 13,
Tx+18y +1=0;

|
{3:: +4y = 3,5,
|

ot

x—3+y+4=2,

2 6
1 1 9)
—(I+2)— =§;

X
+~§—+ = 0,

4
724. a) 2
LA L
3 6’

o |
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728,

x+3 y-2 _ (x+y _x-y_o
2 3 7 9 g
B) lx—l y+1 : I‘)42:!:—_1,:_3:|c+2y=_20.
. 4 8 .= . 6 3 :
2_“’3.‘_2-_—0’ u_z_y=2l,
n)<9 4 e) 1 2 3 2
(12 3 7 | 2 ’
x+y_x—y=8, 2x~1+3y—2=2,
x) 2 3 3) 1 5 4
x+3+x—y=11_ 3x+1_3y+2=0
3 4 ? [ 5 4 '
2 x+5=5+3x, 6) y+3=2y-4,
x—3=9x+1; 2x+ 3 = x;
—4=2-
y=1§—3y; x—y+2=0;

) 2x+3y =2x+3y +2, e) 3x + 5y = 5(x + 3y) — 2(x + 5y),
x-Ty+1=0; y—-3+x=2x+x+y-3)
3x+4y+1=(x+y-2)+(@2x+3y +3),

x)
x+y+2=y+@2+x).

10.7*. O xonuuecree pelleHUuH CUCTeMbl ABYX :
YPOBHEHUA NEepPBOW CTeneHu ¢ ABYMA HEeU3BECTHLIMM |

Teoremn
MycTb pAaHa cuctema ypasHeHUn
{alx+b1y+c1=0, A1)
a,x+ by +cy;=0,
roe Bce KOaDPUUMEHTBI a,, by, €1, @a, by, €3 OTANMYHBI OT HyNA. Toraa
cuctema (1):
a) nmeeT eOuHCTBEHHOE pelwleHune, ecnu el B,

as bz’
- a, by <.
6) He UMEeeT peLleHUn, ecnn — = — # —;
a2 b2 c2 a b] ¢
B) uMmeeT GECKOHEYHO MHOro peLLeHwui, ecnu A=1="1 y npu
a, by 2
3TOM BCE PELIEHUsi MOXHO 3anucaTb B BUAE | — ‘;b’y; yJ, roe
1

y — moboe uucno.
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Jdoxas % TeascTs o. s nepsoro ypasHenus cucremsi (1) moxyqaum,
-0~ 0y
4T0 X = = IToacraBuB nmonyueHHOe BEIpajXkeHWE BMECTO X BO BTO-

poe ypaBHeHMe CHCTEMBl M YYMThIBafA, YTO @, ¥ 0, moqyumM ypaBHeHue

(albz = ﬂ-zbl)y + 0102 — Aoy = 0. (2)
3neck BOBMOKHEI TPH CJydad.
1) Ecam

TO ypaBHeHHe (2) uMeeT e/MHCTBEHHBIN KOPeHb, II0DTOMY U CHCTEMA (1)
MMeeT eIUHCTBEHHOE pellleHHe.

Tak kax a, # 0 u b, # 0, T0 ycnosue (3) MOXkKHO 3amucaTs B BHIe

a b
. L
a b
2) Ecau

albz = a2b1 — 0, aCy — AyCq = 0, (4)
TO ypaBHeHue (2) He MMeeT KOpHe# u cucreMma (1) He mMeeT pelneHMA.
Tax Rarcb a, #0, by #0 1 ¢y # 0, To ycnoBusa (4) MOXKHO 3aIHCATH
a C
B BHAEe — = — # —,
a b ¢
3) Ecimn
a!bz - ﬂ»zbl =0 u a,Cy — azcl =, 0, (5)
TO ypaBHeHHe (2) mMeeT GECKOHEYHO MHOTO KOpDHEi, MOSTOMY M CHUCTe-
Ma (1) umeer GECKOHEYHO MHOI'O peIlleHUId.

Tak xak a; # 0, b, # 0 u ¢, # 0, To ycnoBua (5) MOMKHO 3aIHMCATH

@y by €
B BUAE — = — = —,
a b Ca 5
a;
Hrak, ecim — # —, To cucreMa (1) uMeeT efMHCTBEHHOE PEIIeHHE;
a, b
a b ¢ a;, b ¢
ecau — = — # —, To cucreMa (1) He UMeeT pelleHUH; ecid — = — = —,
a b, ¢ a b o

TO cucTeMa (1) umeer GECKOHEUHO MHOIO pemIeHUi, ¥ 3TH PelleHus 3a-
-6 - by
AaloTcHA mapamu | ———; y |, rae y — Jsroboe ymco.
]

Teopema jgoxkasana.

\Hpusep 1 OnpeseTuM YMCIIO PEIIEHUMH CUCTEMBI YDABHEHMIA:
){5x+2y+13=0, 6){5x+4y+7=0, B){7x—3y—13=0,

10x-4y +26=0; 10x+8y +14 = 0; 21x-9y - 28=0.

5 2
Pemenme. a) Tak Kax BHINOJHAETCA yCIOBHE 10 * g’ TO cHcTema
MMeeT eJHHCTBEHHOE pellleHue,
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5 4 7
6) Tak KakK BLINOJHAETCS YCJIOBHE ke vt TO CUCTEMa HMeeT
6eCKOHEYHO MHOTO DeIleHHi. 7 3 13
B) Tax xak BBEINOJHAETCHA YCJIOBHE - o # 28’ TO cHUCTeMa He

HMeeT pelleHuH.
OrseT: a) elMHCTBEHHOe pemreHue; 6) GECKOHEYHO MHOTrO pelne-
HMH; B) HET pelleHHH.
Iip 20 11 3 _— 4x—-ay+3=0,
Ipumep 2. IIpun kakoM 3HaYEHHUH CHCTEM NP il
He BMeeT peleHui?
Pemenue. CHcTeMa He HMeeT pellleHUi, ec/id BEIIOJIHAETCH YCJIO-

4 -a 3 4 -a
BHeE T #* pr Yceanosue T="5 BBINIOJHAETCH auib npu a = —8. Ilpn
8 3
3TOM YCJIOBHE 3 # e Tak)ke BeImosHAeTcA. CiaegoBaTebHO, CHCTEMA He

HMeeT pelleHHWi npu a = 8.
OrserT: npu a =-8.

: Mep 8. CymecTByer ju 3HaUYeHHe @, IPH KOTOPOM CHCTEMAa
3x—ay+2a=0,
{x +2y-4=0

Pemenue. CHcTeMa He UMeeT PellleHH, eCJIU BLINOJHAETCH YCJIO-

He UMeeT pelreHui?

3 -a a 3 -
BHE 19 # = YcaoBue 1= ?a BEINIOJIHAETCA JUIOL 0pu a = —6. Ilpn
6  -12
3TOM YCJIOBHE 3 # ey He BeIoNHAeTcH. ClefoBaTeIbHO, TAKUX 4 HE CY-
IecTByeT.

OTBeT: He CyIIEeCTBYET.

~ 726. OnpezenuTe YUCIO PElIEeHUH CHCTEMBbI:
a) 2x+3y+15=10, 6) 3x—-b5y+2=0,
4x+ 6y +30=0; 12x +15y + 8 = 0;
) 11x-13y +14 =0, r) x+y+1=0,
22x - 26y + 7= 0; x+2y+2=0;
. x+y+3=0, e) 2x -3y +13=10,
2x+2y +4 = 0; 6x -9y + 39 = 0;
) 24x -9y +12= 0, 4 14x+Ty+7=0,
8x-3y+4=0; 2x-y+1=0;
) 34x - 22y +25= 0,
17x-11y +50= 0.
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.- Uccnepyem (727—731).
1 . 727. Tlpu KaKoM 3HAYEHUHU @ CHCTEMA:
=t a) {5x+ay+6=0, 6) {4x—2ay+2=0,
x+2y—-5=0; 2x+5y-1=0
He MMeeT pelneHui?

-+ 728. CymecTByer Ju 3HaYeHUE @, IPH KOTOPOM CHCTeMa:
. 8 {6x+ay—2a=0, 6) {5x+ay*a=0,
3x-2y+4=0; 15x -6y +8=0
T He MMeeT pelleHMi?
1 729. IIpu KaKOM 3HAYEHUU @ CHCTEMA:
T a) {—2x+ay+6a=0, 6) {3x+ay+a=0,
x—-y-6=0; -x-2y-2=0
I nMeeT OeCKOHEUHO MHOTIO pelneHuH?
730. CymecTByer Ju 3HAUYeHUE @, NPU KOTOPOM CHCTEMA:
i) {x—ay—3a=0, 6) {14x—ay—2a=0,
2x+y+3=0; 2x+3y-2=0
5w uMeeT 6ECKOHEUYHO MHOI'0 perieHuii?
" 731. IIpu KaK¥UX 3HAUEHUAX @ CHCTEMA:
2) {3ax+y—a=0, 5) {21x—ay+6a=0,
45x -y - 2= 0; 3x+3y+2=0
HMeeT eZUHCTBEHHOEe pemeHue?

10.8*. Cucrembl ypasHeHMi NEepBON CTEneHw
€ TPeMS HeussecTHbiMM

VYpaBueHue
ax+by+cz+d=0, (1)

rge a, b, c u d — paHHBIE YKWCaa, IPUYEM XOTHA OBl OJHO U3 UMcea a, b
HJIN ¢ HEe DABHO HYJIIO, & X, Y ¥ 2 — HeU3BECTHLIE, HA3BIBAIOT YPABHEHH-
eM MepBOi CTeNleHH ¢ TPeMdA HEeM3BEeCTHBIMH.

Tpoiiky umcen (x,; Yo; 2¢) HasbIBalOT pemeHHeM ypasHenus (1),
€CJIM 3TH YHuCja yAOBJIETBOPAIOT ypaBHeHuIo (1), T. e. ecoiu npu moxacTa-
HOBKeE YMCJIa X, BMECTO X, YHCJa Y, BMECTO Y, YHCJIa 2, BMECTO Z ypaBHe-
Hue (1) mpeBpamaeTcs B BepHOE UKMCJIOBOE PABEHCTBO

axy+ byy+czo+d=0. (2)

AHaNOTHYHO OmpefesdeTCHd ypPaBHEHHE IEPBOIl CTEIeHH C YeThHIPh-
M#A, OATBIO U T. . HEU3BECTHBEIMH M €ro pelleHHe.
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IIycTs AaHBl TP yPABHEHMS IepPBON CTEIeHM ¢ TPeMs HEeH3BeCTHHI-
Mu x, y 4 2. [OBOPAT, 4TO JaHA CHCTEMa TPEX ypaBHEHHH NepBoi cre-
IEeHH C TpeM#A HeU3BeCTHBIMHM X, Y U 2, eCJIH TpebyeTca HaTH TPOMKH
ynucen (x; y; z), ABAAOIIMECH PeIIeHUAMH ONHOBPEMEHHO BCeX TpEX
ypaBHeHui. Taxue TPOMKH YHCEJ HA3HIBAIOT PelIeHHAMH JaHHOM cHucCTe-
MBI ypaBHEHUH.

AHaJOTMYHO OIpeJeaseTcs cucTeMa 4eThIPéX, NATH U T. . yPaBHe-
HU IepBOii CTENEeHH! C YeThIPbM#A, IATHIO U T. X. HEM3BECTHBEIMH U e€ pe-
mIeHue,

PelmuTh CHCTEMY yPABHEHHN — 3HAYUT HAWTH BCe €€ PEIIeHNA MUK
JOKAas3aThb, YTO X HEeT.

MBI yoKe M3YUMIM CHCTEMEI ABYX YDABHEHUI IepBOM CTENEeHH C ABY-
M5 Heu3BeCTHHIMH. JII06YI0 TAKYI0 CHCTEMY MOMKHO DELIMTH CIOCO60M
IOACTAHOBKH.

IIpuBeAéM mpuMep PelleHusA CUCTeMbl TPEX ypaBHEHUM IepBOi cTe-
IeHud C TpeMs HEeM3BECTHBHIMH M IIOKAMeM, 4YTO 3TH CHCTEMBI TaKXe
MOXXHO pelaTh CIIoco00M IIOJCTaHOBKH.

2o

).  Pemrmm cucTeMy ypaBHEHUM

2x-38y+z2-1=0,
3x—-4y-2+2=0, (3)
x-y+z2=0.

Iloka)keM, KaKk MOXKHO PeIIMThL 9Ty CHCTeMy YDABHEHMH CIIOCO-
6oM moncTaHOBKM. VM3 TpeThero ypaBHEHUs cHUcTeMbl (3) BhIpaXkaeM Xx
yepes y 4 z:

x=y-2 (4)

U TOACTaBJfAEeM Y — 2 BMECTO X B IIepBOe€ M BTOPOe YyPaBHEHUS CHCTe-
mel (3). ITonyyaem ypaBHEHUSA

2 -2)-3y+2-1=0,
3y-2)-4y-2+2=0,

KOTOpEBIE€ IIOCJIe IPDHUBENEHUA HO,E[OﬁHBIX YJIeHOB IIepeluiieM B BHIE

-y—-2-1=0,
{—y—4z+2=0. ®)

Taxkum 006pasoM, METOAOM IOACTAHOBKM MOYKHO CBECTH peIleHue
CHCTeMEI TPEX YPABHEHWUH HMepPBOM CTelleHH C TpeMs HeM3BEeCTHBIMU X, Y
¥ Z K PelIeHHI0 CUCTeMbI ABYX yYpaBHEHHMI IIepBOM CTeNeHHM C ABYyMdA He-
M3BECTHHIMM Y H 2.

Pemas cucremy (5), Haxoaum, 49TO Y, = —2, 2o = 1. IloacraBusaa 2z,
U Y, B BeIpaykeHue (4), HAXOAUM, UTO X, = —3.

IiI-raR, cucrema (3) UMeeT efMHCTBEHHOE PelIeHUe: X, = —3, Yy = —2,
zo=1.
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B obmem ciayuae mpu pemeHuuM CHCTEMEI TPEX ypaBHEHHH NepBoit
CTEIIEHH C TPeMS HEHB3BECTHBIMHU X, i M Z MOKHO IOCTYIATH TAK JKe, KaK
B 9TOM npumepe. Ilonb3ysce OAHMM K3 ypaBHEHMI CHCTEMBI, HAJO BbI-
DPa3uTh OAHO M3 HEM3BECTHEHIX, HAIDUMED 2, Yepe3 OCTAJILHBIE HEH3BeCT-
HBI€, BXOAAIINE B IPYTHe [Ba yPaBHEHHA. 3aTeM HALO PEIIUThH IIOJYYeH-
HYIO CHCTEMY ABYX YDaBHEHHII I€PBOM CTENEeHU C ABYMS HEHU3BECTHLIMU
xuy.

Ecnm ara cucrema MMeeT eIMHCTBEHHOE peIEHME, TO HAXOAUM €6
pelieHue — UHCIA Xg H Yy ¥, IOACTABIAA UX B BEIpAXKeHHe ANA 2, HAXO-
AUM 2), TPOMKA umcen (Xy; Yo; 29) U OymeT eXMHCTBEHHBIM pelIeHHEM
CHCTEMBEI.

Ecnum e aTa cucTeMa He MMeeT pelIeHMIi, TO ¥ UCXOAHASA CHCTEMAa
TaK)Xe He MMeeT DelIeHUH.

Haxomen, ecnu aTa cucrema uMeeT 6€CKOHEYHO MHOTO PeILIeHHUH, TO
¥ MCXOJHaAA CHCTeMa mMeeT GECKOHEYHO MHOTO pelleHu’il.

ITono6ubIM 06pasoM pemaioT CHCTeMEI YPaBHEHHI IIEpPBOi CTeneHM
C YeTHIPbM#A, ONATHIO U T. . HEM3BECTHBEIMH,

#32. a) Kakoe ypaBHeHHMe HA3LIBAIOT yDaBHEHHMEM TIIE€PBON CTEIEHH
C TpeMd HEeM3BeCTHHIMH?

6) Yro HasmBaIOT pelleHMeM ypaBHEHUs IEPBOI CTENEHHU C TPeMdA
HEU3BECTHLIMHU?

B) YTO Ha3BIBAIOT peleHHMEeM CHCTEeMbl TPEX YpaBHEHHUH C TpeMs
HEHW3BECTHBIMHU 7

r) Yro 3HAYMT PEIUHUTH CHCTEMY yDABHEHHIA?

A) B uém saxmiouaercs cnoco® MOACTAHOBKY [JIA PEIIeHUsS CHCTe-
Mbl TPEX YyPaBHEHMH IEPBOM CTENEHM ¢ TpPeMs HEeH3BECTHBIMU?

| 1 733. Pemmure cucTeMy ypaBHeHWIA:

x+y+z=29,

x+y—2z=6, 3) yx—-y+z=3,

a) {3x+2y - 3z = 2, 6) Jx+y+z2=1T1,

Sx—-y-56z=-1; x-2y+2z=-3;
Nl = 2y, x+y=25,

158 b O B) {3x-2y-2z=1, r) y3x—2y+z=6,
| S5x+4y - 2z = 8; x—9dy+3z=—-4;
x+y+z=3, 2x—-y+382=1,

A) 12x—y+2z=2, e) x+2y—-z=1,
3x -2y +2z=2; 3x—- 5y —4z=2;

3x+ 2y -5z =171,
x)

x-y—-2z2=0 x+y—z=3.
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10.9. Pewenme 30404 NPy NOMOLLUM CUCTEM YPUBHEHMM |
NepBOA CTeneHm

!Bagaua 1| (cmapunnas). Comnuch ABa macryxa, Wsan na Ilérp.
WBan rosopur Ilerpy: «OTpaii-ka MHe OJHY OBLY, TOTZa y MeH:A oynmer
oBel] BABoe OoJsibie, ueM y Tebal» A IléTp emy oTBedaer: «Het! JIyuie
THI OTAAif MHE OJHY OBIly, Torza y Hac Oyzer oen mopoBHy!» CKOIBKO
e OBLJIO ¥ KasKAoro oser?

Pemenue. Ilycts y UBana 6sui0 x oBen, a y Ilerpa — y osem.
Ecau 651 I1éTp orman Msany oxuy oeny, To y Ilerpa ocrasocs 6l (y — 1)
oBen, a y Usana crano 6u1 (x + 1) osex. Ho Torma y HWsana 6b1710 OBI
BABOe Oonbmre oser, yueM y Ilerpa. CienoBarenbHo,

x+1=2@y-1). (1)

Ecnu 6n1 UBan oraan Ilerpy oxay osmy, To y ViBana ocrajnoch 6bl

(x — 1) oBen, a y Ilerpa craso 6s1 (y + 1) oBen. Ho Torga onu uMesnn Gbl
oser; noposHy. CienoBaTensHO,

x-1=y+1. (2)

B sazaue Haj0 HAWTH TaKWe 3HAYEHUA X U Y, KOTOPbIe OAHOBPEMEH-
HO YAOBJIETBOPSAIOT ¥ ypaBHeHHUIO (1), 1 ypaBHEHHIO (2). Opyrumu ciiosa-
MH, HAJO PeIIUTh CHCTEMY JBYX JWHEHHBIX YDaBHEHUWN C JBYMs HEH3-

BECTHBIMH:
x+1=2@y -1,
3

{x—1=y+1. )

PemuM 3Ty cuHcTeMy CIOCOGOM IONCTAHOBKH.
M3 nepBOoro ypaBHEHHS BBIPA3UM X 4Yepes Y:

x=2y- 8. (4)

[MopcraBuMm 2y — 3 BMecTO X BO BTOpOe ypaBHeHHUe CHCTeMs! (3), Imo-
JIYYUM ypaBHEHUe C OJHHWM HEU3BECTHBIM Y:

Qy-3)-1=y+1,

KOTOpOe MMeeT eIMHCTBeHHOoe Demienue Y, = 5. Iloacrasaas y,=95 B
vpaBHeHue (4), HaxomuMm: x, = 7. CnenoBarensHO, cucrema (3) umeer
eIWHCTBEHHOE pelleHue: xX; = 7, Yo = O.

OrseT: y UBana 6uu10 7 oBen, a y Ilerpa — 5 oBem.

A ). I3 nyaxkTa A B IyHKT B BblexXaj BEJOCHIEJHUCT, a 4de-
pes ueTBepTh Yaca 3a HUM Bblexau apromobuinuct. Ha mosoBuHe OyTH OT
A 1o B asromobuimcT forHan Bejocunexaucra. Korza aBTOMOOMJIMCT
npubBLI B OYHKT B, BeJIOCHIeAUCTY OCTAIOCH IIPOEXATh eIl TPeTh My TH.
Kakxoe BpeM# 3aTpPaTHJIM Ha NyTh oT A 10 B BerocunmefucT U aBTOMOOH-
JIMCT, €CJM H3BECTHO, YTO CKODOCTH BeJOCHUIIeJHUCTa M aBTOMOOHMIMCTA
TIOCTOAHHBI?
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Pemenue. OG03HaUNM uepes X MUHYT BpeMs, 3a KOTOpOE BEJIOCH-
IefucT mpoener nyTe OT A no B, a 4Yepe3d y MUHYT BpeMs, 3a KO-
TOpPOEe aBTOMOOMJIMCT mpoeneTr nyTes or A no B. Ha TOJIOBUHY IIYTH

oT A 1o B BeJIOCHUIIEAUCT 3aTPATHI 3 X MUHYT, & aBTOMOOHUJIHCT — ri Mu-

HyT. Ilo yciaoBuio Ha moanyTu or A Ko B OHM HAXOAUINCH O/lHOBPEMEH-
HO, XOTA aBTOMOOMJIMCT BhleXas Ha 15 MuH moske. 3HauuT,
1

1
5= 3y =15 (5)

K MoMeHTY npu6bITHS aBTOMOGHIMCTA B OyHKT B BesocunegucT
HaxoAujICA B OyTH yixe (y + 15) MUHYT ¥ mpoexaJ 3a 3TO BpeMs 3 pac-

2
CTOAHHUSA OT NYHKTA A IO OyHKTa B, T. €. 3aTPaTUJ Ha 3TOT IIyTh §x MMU-
HYT, CJIeZOBATEJIbLHO,
2
y+15= § X (6)

B sagaue Hanmo HaWTH TaKUe 3HAYEHUSA X U Y, KOTOPHIE OAHOBpEMeH-
HO YAOBJIETBOPAIOT ¥ YpaBHeHHUIO (5), u ypaBHenwuio (6). [I[pyrumu ciora-
MH, HQI0 PEIIUTh CHCTEMY JBYX JUHEeHHBLIX YDABHEHUI C ABYMS HeMa-
BECTHBIMH:

1
$ (7)

YMHOXKMM NIPaBYIO U JEBYIO YACTH HEPBOTO YPABHEHUS CHCTEMbI (7
Ha 2, a BTOPOro — Ha 3, MOJYYHUM CHCTEMY

y+30=x, 8
{3y +45 = 2x. ®)
Pemus aty cucreMy, mOJYyYMM eIMHCTBEHHOE DeLIEHHE: Xy = 45,
yo = 15-
OTeer Ha nyTte OT A g0 B BeJlOCHIEOHCT sarpaTua 45 mMunyT,
a aBromMobuaucT — 15 MuUHYT.

‘Bamawa 8. IlIkonsHuk morpatun 140 p. Ha NOKYIKY yUeOHHUKA,
aBTOPYYKHM U JHeBHHUKA. Ecim 6bl yueOHUK cTOMI B 5 pas Aemesie,
aBTOpPyYKa — B 2 pasa JelleBJie, ITHEBHUK — B 2,5 pasa jeleBie,
TO Ta e moKynka crouna 6s1 40 p. Eciu 651 10 CpPaBHEHUIO C Iep-
BOHAYAJIbHOM CTOMMOCTHIO Yy4eOHUK CTOMJ B 3 pasa JelIeBje, aBTO-

pPy4YKa — B 4 pasa nemesye, a JHeBHUK — B 2 pasa AemeBJe, TO 3a Ty

JKe MOKYIKY INKOJBHUK 3amnaTua 6bl 50 p. CKOMBKO CTOAT y4ebHUK,

aBTOPYYKA ¥ JHEBHUK?
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Pemenue. [Iyers yueOHUK CTOUT X P., ABTOPYYKA — Y D., & JHEB-
HHK — Z P.
IlepBoe ypaBHEHEHEe COCTABMM M3 YCJIOBHUA, 4YTO IOKYIKa CTOHUT
140 p.:
x +y+2z=140.

BTopoe ypaBHeHHe COCTABMM M3 YCJOBHA: ecau Obl yueOHMK CTOMI

%x P., aBTOPYHuKa Y P., AHEBHUK %z p., To noKynka croua 6e1 40 p.:

1 1 1
e arrry _2= .
5x+2y+2’5 40

HaxoHell, TpeThe YpaBHEHHE COCTABHM M3 yCJIOBHA: eclM Obl yuel-
HHUK CTOMI Ex pP., ABTOPYYKAa . Y p., AHEBHUK Ez p., TO MOKYIIKa CTOMJIA

681 50 p.:
o 1eilyslz=50
3 4 2 ’

B zagade Haj0 HAWTH TaKHe 3HAUEHMA X, Y M 2, KOTOPBEIE OJHOBDeE-
MEeHHO YAOBJETBODAIOT BCeM TPEM JTHM ypaBHeHMAM. [Ipyrumu cio-
BaAMH, HAJO PEIIUTh CUCTEMY TPEX YPABHEHHUI NepBOM CTEmeHH C TPeMsA
HEHU3BECTHBIMHU:

x+y+z=140,

1 1 1
-5-x+-2-y+—232—40, (9)
1

1 1
- = —z = 50.
3x+4y+2z 5

VMHOkHMM 06e yacTu BTOpOro ypasHesus Ha 10, TpeTsero — Ha 12,
IOJYYUM CHCTEMY
x+y+z =140,

2x + 5y + 4z = 400, (10)
4x + 3y + 6z = 600.

W3 nepsoro ypaBHeHusa cucteMbl (10) Belpasum 2z yepes X 4 y:
z2=140-x -y (11)

¥ TofcTaBUM BhIpa)keHue 140 — x — y BMecTO 2 BO BTOpPOE U TpPeThe
ypaBHeHus cuctTeMsl (10), mosyunm cucTeMy U3 IBYX YPABHEHHH C ABY-
MA HEU3BECTHBIMHU:

{2x+ 5y + 4(140 — x — y) = 400,

4x + 3y + 6(140 — x — y) = 600. (=)

I;?)mnn cucremy (12), mosyunm egUHCTBEHHOE eé pemreHue: x, = 90,
Yo = &L,
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Iloxcrasus x, = 90, y, = 20 B ypasrenue (11), monyuum z, = 30.
CrnenosarenpHo, cucrema (9) uMeeT eIUHCTBEHHOE DELIEHHE:

xo = 90, Yo = 20, zo - 30.

OrBer: yue6HHK cTomT 90 p., aBTOpyuka — 20 p., 8 AHEBHHAK —

30 p.

a) Cymma aByx umces pasHa 10, a ux pasHocTs paBHa 4. Haitaure
gucJIa.
6) Cymma nByx umces pasHa 21, a ux pasHocTh paBHa 9. Haiigure
qHucia.

a) Oxro umecmo Gosbimme apyroro Ha 6. Cymma 3THX uuces pas-
Ha 40. Haiigure uncia.
6) Oxmo umeno MeHbIne apyroro Ha 15. Cymma aTux umcen pas-
Ha 23. Haigute uncia.

a) Oxro umcso B 2 pasa Gonsmie apyroro. Eciiu MeHbIIee U3 3THX
9HCeJl YBeJIMYUTh B 4 pasa, a GosbIee yBeJIMIUTh B 2 pasa, TO UX
cymMma Oyper pasua 44. Haiigute umcia.

6) Oxeo umcsio B 3 pasa MeHbIIe Apyroro. Eciau OfHO M3 4YHCeJ
YBEJIMYUTE B 2 pa3a, TO cymMma craHer paBHou 42. Haligure uuc-
na. Cxoneko pemenuit umeer 3agaua? Kax cresyer m3aMeHUTH
GOpMYyIHPOBKY 3afauu, 4TOOLI pelneHHe OBLIO eAXHCTBEHHBIM?

a) OxHo M3 ymcen Ha 7 Goabme apyroro. Eciu MeHbIIee YHCIIO
yBeIW4YUTh B 2 pasa, a 6oibmmee — Ha 6, To UX cymMMa cTaHeT pas-
HO# 31. Haiizure umcia.

6) Omso m3 umcen Ha 10 meHbIIe Apyroro. Eciam Gosbimee uamcao
YMEeHBIIUTE B 3 pasa, TO UX cymmMma craHer pasuoi 70. Haiigure
qucaa.

a) Jlanbl aBa 9muciya. Eciu mepsoe 4mc/o YMHOMXHTE Ha 2, TO IO-
Jy4yeHHOe 4Hcao 6yaeT Ha 1 Gonple BTOPOro; €CJyd BTOPOE YHCJIO
YMHOKHUTE Ha 2, TO NOJy4eHHOe 4uciio 6yzer Ha 7 Goablme mepso-
ro. Haligure yucaa.

6) Iassl nBa yncaa. Eciu nepsoe 4mucjio YMHOXKUTH Ha 4, TO mHo-
JydyeHHOe uHcyao Gymer Ha 6 Gosabie BTOPOro; eCJM BTOPOE YMEHb-
IIUTH Ha 3, TO MOJy4YeHHOe YucJio OyaeT MeHbIe nepsoro Ha 1,5.
Haiigure yucna.

a) Mexay mocénKamMy IPOJIOKEHBI 1Be IOPOTH: IPOCEIOYHASA U III0C-
ceitHasA. IIpocénounas gopora Ha 5 KM Kopoue mIOCCeHHOH, a MX
obmasa aauHa paBHa 61 kM. KakoBa gyimHa npocénodHoit goporu?
6) Ot ropoza o cesia BexyT ABe AOPOTH: 'PYHTOBaA M achaibTH-
poBaHHa#A. I'pyHTOBas gopora Ha 18 kM aauHHee achaibTHPOBaH-
Ho#. Obmiasa niuHA nopor paBHa 66 kM. Kakosa aAnuHA rpyHTOBOM
zoporu?



JInHelHBIe YPABHEHHA

1 740.

L 741,

742,

[ [1743.

744,
~74s.

| _746.

. 747.

—.-7a48.

1 7a0.

Hopma BeIpaboTKHM 3a CMeHy Ha HOBOM TOKapHOM craHke Ha 30 xe-
Tajeil Goabine, yeM Ha crapoM. IIpu 3TOM HA HNATH HOBBIX CTaH-
Kax MOXHO o6paboTaTh 3a CMEHY CTOJIBKO jKe JAeTajied, CKOJbKO
3a TO e BpeMs Ha BOChMH crapeix. KakoBa HopMa BEIpaG0oTKH Ha
HOBOM CTaHKe?

Eciu u3 oHOrO NyHKTA OJHOBPEMEHHO M B OJHOM HAIIPABIE€HUH
BBIEAYT MOTOIHMKJHCT M BEJOCHUIIEAUCT, TO 4Yepe3 1 4 MOTOIMK-
JAucT OOroHUT Bejocurenucra Ha 33 KM. Ecnu ke OHHM OJHOBpe-
MEHHO BBIEAYT B IPOTUBONOJOKHBIX HAIIPABJIEHNAX, TO4epe3 1l d
paccrosgsHue Mexay Humu Oyzer pasHo 57 kM. MOXKHO U y3HATH
CKOpocTH Besocumeaucra u moronukjaucra? Eciam mMomxHO, TO
y3Hamre.

IIMxonsENKKM Toexald Ha sKcKypcuio. OGpaTHO OHM BO3BpaIlna-
JUCh APYIUM OYTEM, KOTOPEIH ObII Ha 7 KM KOpoude IepBOro.
KaxoBa giwHa KaXJOro myTH, ecjiu Bcero B 06a KOHIIA IIKOJIbHH-
k1 mpoexayuu 41 xm?

B mpsmoyroiapHUKE, NEepHMETP KOTOPOTO 52 ¢M, pasHOCTh IJIMH
ABYX CTOPOH paBHa 4 cm. HaiiguTe CTOPOHBI NPAMOYIOJbHHKA.

HOna knacca, B KoropoMm ydarcad 30 y4YeHMKOB, KyIUJIu OGuUIeTHI
B Tearp croumocThio 1mo 100 u 150 p. Cxoasko 6bLIO KyIJIEHO
OTJEJIbHO TeX M APYrux GMJIeTOB, €clIM MX o0ladg CTOMMOCTH CO-
crasuaa 3500 p.?

IMMxona npuobpena 4 Kpecaa u 2 croja, 3amjaTUB 3a HUX
36 000 p. Ecau 651 Ob1I0 KymJIeHO 2 Kpecya U 3 cToJia, TO BCA IO-
Kynka crouya 6e1 Ha 14 000 p. mesHpure. CKOJBKO CTOAT KPECJIO
M CTOJ B OTAEJBHOCTH?

PaccumnThIBasACch 38 MOKYIKY, MAJbYHK MOJy4HJ cgadu 70 p. Mo-
HeTaMu JocTOHMHCTBOM 5 p. 1 10 p. Beero on moayuun 10 moHer.
CKOJIBKO MOHET JOCTOMHCTBOM 5 p. OH IOJYYMHI?

CymMmMma ABYyX HaATypaJbHBIX YHCeJ paBHa 31, a padHOCTh paBHa .
Haigure sty yucia.

IOBa Kycka ogmHakoBOW Tkauu croAT BMecre 9100 p. Korma us
IepBOro KyCKa IIPOJAJH CTOJbKO, CKOJBKO OBIJIO IEPBOHAYAJIBHO
BO BTOpOM, a4 M3 BTOPOI'c — MNOJOBHHY TOIr0, 4TO 651.?10 IepBOHAa-
YaJlbHO B IIePBOM, TO OCTATOK NEePBOro KyckKa okasaycda Ha 10 m
foJsibllIe OCTATKA BTOPOro Kycka. CKOJMBKO METPOB TKAHH OBLIO
B Ka’KIOM KycKe, ecau 1 M TKaHu crout 140 p.?

JBe 6puraabl NIKOJLHUKOB BO BPeMs IIPDOM3BOJCTBEHHON NPAKTH-
ku sapaboranu 11700 p. IlepBaa pabGorana 15 mHeit, BTOpas —
14 gue#r. CronbKO 3apabaTeiBajia Kaskaas OpuUraza B AeHb, €CIIH
nepBas 3a 4 nusa sapaborana Ha 1100 p. Goxpmie, yem BrOpas
3a 3 pua? Kaxoe gonyienue HeOOXOAMMO CHAEJNATH AJA PEIIeHUs
sagauu?
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B mxoxsneii 6yder sasesnun 300 nupoxHLIX U GyIoYeK, o6mas
macca KoTopeix 20 kr. Macca Bcex NUDOYKHBIX TaKas e, Kak
1 Bcex Oymouex. OnpezenuTe KOJIHUECTBO MUPOMKHBIX U OyJIouex
B OTHEJBHOCTH, ecau Mmacca nupoxksoro 100 r, a 6ymouxku 50 r.

a) 5% opHoro uyucaa u 4% apyroro BMecre cocraBiaaioT 46, a 4%
nmepsoro umuciaa u 5% Broporo Bmecre cocraBusoT 44. Haiinure
9TH YHCJA. -

6) 20% opnsOro umcaa u 50% papyroro BmecTe cocTaBiaAioT 27,
a 50% mepBoro umcaa m 50% BTOPOro BMECTe COCTABJSIOT
42,3. Haiigure aTi uyncia.

B TpeyroabHuKe 66sblias cropona pasHa 16 cM, a pasHOCTb JBYX
Apyrux cropoH paBHa 0,4 nM. HemMy paBHBEI CTOPOHBI TPEYTOJbLHHU-
Ka, ecau ero nepumerp pasexH 0,38 m?

HaliguTe CTOPOHBI TPEYroJbHHUKA, €CJIH €ro IepuMeTp paBeH
0,9 M, GOnbIIAas CTOPOHA MEHbIIIE CYMMbI JBYX JADYI'MX CTOPOH Ha
10 cM, a yTpoeHHas MeHbIIAA CTOPOHA HaA 2 ¢M GOJIBIIE CYMMBI
ABYX OPYTHX CTOPOH.

Ilepumerp TpeyroasHuxka 16 aM. Béapinas cTopoHa IpeBBIIIAET
MeHBINYIO Ha 25 cM, a yABOeHHas cpelHaa (IO AJHUHE) CTOPOHA
MeHbIIIe CYMMBI ABYX ApPyrux cropoH Ha 1 cm. Halinure cTopoHEI
TPEYTOJbHUKA.

Cymma nudp aBysHauHoro umciaa paBHa 6. Ecam nudpsr aToro
YHCIIA [EePeCTABUTH, TO MOIYIUTCHA THCIO, COCTABIAIIIEE — Nep-
BOoHavaabHOro. Haiigure aTO ABY3HAUHOE YHCJIO.

B Tpéx cocymax 54 i Boxwl. Ecaiu M3 mepBOro mepeamTbh BO BTO-
poit 4 1, To B oboux cocymax Oyger BOABI MOPOBHY, & €CIH M3
TPEeTHEro COoCyha IepejIuTs BO BTOPO# 17 JI, TO BO BTOPOM OKAayKeT-
cA B 4YeTbIpe pasa 0oJIbIe BOALI, 4yeM B TpeTheM. CKOJBKO BOIBI
B KaXXIoM cocynae?

3adavwa Bxackapvt (Hudusa, XII 6.). Hexto crasan apyry: «JIait
mue 100 pynwuit, u s Gyay BABoe Goraue Tebs». Ipyr orBerui:
«ait mue Tonpko 10, u a crany B 6 pas Goraue Tebsa». CKOIBKO
OBLTIO0 Y Kaxgoro?

Tpu yrénxa m dernlpe rycéHka Becar 2 Kr u 500 r, a gersipe
yTénka u Tpu rycéska Becart 2 Kr 400 r. Ckoasko Becur 1 rycéuox?

a) Anéma u Bops Bmecre Becar 82 kr, Anéma u Bosa Becar
83 kr, Bops u Bosa Becar 85 kr. Ckoabko BecsaT BMecTe Anéiua,
Bopsa 1 Boga?

6) Cmapunnasa 3adauwa. YeTBepo KyIIIOB UMEIOT HEKOTOPYIO CYM-
My peser. MaBecTHO, 4TO, CJHOXKHUBIINCH 0e3 mepBoro, oHM cobe-
pyT 90 p.; ciuoxuBmuck 6e3 BTOporo — 85 p.; CIOKHBIIKCE Oe3
rperbero — 80 p.; ciaoxuBIIKHChH Oe3 ueTBépTOoro — 75 p. Croib-
KO y Koro geser?
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B) Cmapunnaa 3adaua. Oren mMeer ceMb chiHOBed. Cymma Jer
IIepBOr'0 ¥ YeTBEPTOrO ChiHA paBHA 9 rojam, MepBoro 1 MeCcToro —
8 romam, BTOpPOro M msaToro — 8 rogaMm, BTODOrO M TPEThEro —
9 rogam, TpeTkero M iecroro — 6 rogam, 4eTBEPTOro M CeAbMO-
ro — 4 romam, a ceIbMOro u naToro — Taxkxe 4 rogam. CKOJIBKO
JeT Kaxaomy?

Tpém mansuuxam paspanu 145 opexon. IlomoBuHa TOro umcia
- 2
OpexoB, KOTOPOe HOJIYYXJI NepPBbIfi MANbINK, PABHA £ TOTO TMCIA

i 3
OpexoB, KOTOpPOe IOJYYHJ BTOPOH MAaJIb4YUK, HJIKA i TOrO YHCJIa
OpexoB, KOTOpPOe MOJIy4YHJI TPeTuil MaabruyuK. CKOJBKO OpeXoB II0-
JNYYUI KasKIABIA M3 MaJbYMKOBT
1 .. 2
a) Eciau 5 OYyTH TYPUCT NPOHAET NMEIIKOM, a 3 OyTH IpoejieT Ha

1
BeJiocuIleie, TO 3aTPATUT Ha Bech myTs 1,5 4. Eciu xe 3 IyTH OH

2 s
IpoeAeT Ha BeJOcCHUIene, a 3 NYTH OPOMAET MEeIIKOM, TO 3aTPaATHUT

Ha Bech nyTh 2 4 15 MuH. 3a KaKoe BpeMs OH IIPOHAET BeCh NYThH
memKom?

6) Ecau -31 facceiiHa HAMOJHUT HepBasd Tpyba, a 3aTeM % — BTO-
pas, To GacceiiH Oyzer HanoJsHeH 3a 5 4. Ecam ke % bacceiiHa Ha-

1 .
TIIOJIHMAT IepBaa Tpyba, a saTeM 7 — BTOpad, To Gacceiin Oyzer Ha-

nonHeH 3a 7 4. 3a Kakoe BpeMs HamoJHUT GacceilH omHa BTOpas
Tpy6a?

2
B) Ecan s OyTH TYPHCT IpOoedeT Ha Ioesne, a -i— — Ha aBro0yce,
TO OH 3aTPATHUT Ha Bech nyTh 4 4. Ecan xe % OYTH TYPHCT IPOEAEeT

3
Ha aBToﬁyce, a E_ Ha noe3ne, TO 3aTpaTHT Ha BeCh IOYTH

4 4 20 muH. 3a KaKoe BpeMs TYPHUCT IIPOeAeT BeCh OYTh HA IO-
eaze?

B Tpéx cocymax 36 s Boaei. I3 mepBOro cocyna mepesMJIH IIO-
JIOBUHY MMeEBIIIeicss B HEM BOABI BO BTOPOH COCYX, IIOTOM TPETH
BOJBI, OKasaBlIeiicad BO BTOPOM cCoOCylde, — B TpeTH# H, HaKO-
Hell, YeTBEePTh BOALI, OKA3aBIleHCA B TPeTbeM cOoCyle, Iepeluau
B nepBbiii. Ilocse aTux nepesuBaHU BO BCEX COCYAAaX OKA3aJIOCh
BOJBI !EI?OPOBHY. CkonpKO BOABI OBLIO MEPBOHAYAJILHO B KajrKAOM
cocyne



I 1. JiuneiiHbie AMOPAHTOBLI YpaBHEHUS I

ITycre maHO ypaBHeHHe
ax+by=c(a#0,b=0), 1)
K03(hpHUIHEeHTE KOTOPOTOo a, b u ¢ — neasle yuuciya. Eciu nmocrasiena 3a-
Aa4a HAWTH TOJBKO TaKHe ero pemenus (Xq; Yo), TA€ Xo, Yo — IeJIble YHc-
Jia, TO 9TO YDABHEHHE HA3bIBAIOT JHHEHHBIM JHO(MAHTOBHIM ypaBHEHHEM.
Hanpumep, ypaBHeHme 2x + 3y = 1 — 3T0 JMHelHOe AUODAHTOBO
ypaBHEHHe, ecJIH IOCTABJIeHAa 3aZlaya HafiTH TOJLKO HeJkbie ero pelneHns.
Hanee Ha xapaKTepHBIX OpUMepax OyAeT pacCMOTPEHO pPelleHue JIu-
HeHHBIX AUO(AHTOBLIX YpaBHEHHM.

MIIpiEMep! Pemnum nmEeiiHOe AMO(GAHTOBO ypaBHEHHE

2x + 3y = 6. (2)
Bripasum y uepes x u3 ypasHeHus (2):
- gx. (3)

W3 pasencTBa (3) BunHO, uTO Yy GyAET HmEeNLIM TOXBKO TOTZa, KOrjaa
neJoe 4MciIo X AelHuTcdA Ha 3, T. e. X = 3Xx;, I'lle X; — HEKOTOpOe Iiejioe
gucio. Torma

y —_— 2 - 2xl.

Taxum o6pasoMm, pemeHMAMH ypaBHeHUs (2) ABIAIOTCHA BCE MapbI
uuces (3x,; 2 — 2x,), rae x, — a000e meysoe YHUCIIO.

IIpuBenéM HEKOTOpPHIE YACTHEIE DEIIeHHSA 3TOr0 YPABHEHHUA.

IIpr x;, =0 umeem x = 3x;, =0 u y = 2 — 2x, = 2; pelIeHHEM ypaB-
HeHus (2) ssnsercsa omapa (0; 2).

Ilpm x;, = 1 umeem x = 3x; =3 u y = 2 — 2x, = 0; pemeHueM ypas-
HeHHA (2) asiaserca napa (3; 0) u 1. 4.

JIunelinbsie uOMGAHTOBLI YPABHEHHMA BO3HUKAKIT IIPH PEIIEHUH He-
KOTOPBIX 3ajad4.

(3amaua 1. V HOKyHIaTeJd W NPOAaBIla MMEIOTCS MOHETHI TOJbKO
mo 2 p. 1 5 p. CMoikeT JIx DOKynaresahb 3allJIATHTH 34 HOKYOKY CTOMMO-
creio 1 p.?

Pemenue. Ecin nokynareiab AacT X MOHET IO 2 P. ¥ Y MOHET IO
5 p., To oH 3ammatur (2x + 5y) p., unu 1 p. CnexoBarensHO,

2x + by = 1. (4)
Haiiném Bce napsl LEJBIX YUCe], ABIAIOIIHAECS PeIleHuAMH JHUHeH-
Horo auodaHTOBa ypaBHeHud (4). Beipasum x uepes y U3 ypaBHeHHdA (4):

x= —2y+1_Ty. (5)
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W3 paBeHcTBa (5) BUAHO, 4TO X OyAeT LeJBIM TOJBKO TOrjAa, Korja y
6ymer He4éTHBIM 4ucioM: y = 2n + 1, rme n — unenoe umcyo. Torza
x=-b5n- 2.

Taxum 00pasoM, pelmieHUsSAMHU ypaBHeHHs (4) sABIAIOTCA BCe Iaphl
ypcen (-5n — 2; 2n + 1), rage n — moboe mesioe YMUCJIO.

Hrak, cnocoboB omaTsl TOBapa CTOMMOCTBIO 1 p. 66CKOHEYHO MHO-
ro. IIpu aTom Hafo UMETH B BUAY, YTO €CJIH, HAIIDHMED, X OKa’KeTCA OT-
PHIATENBHBIM, TO 3TO 03HAYAET, UTO MOKYIATENb AOJIKEH IIOJYYHATH
caady: x MOHeT o 2 p.

Hanpumep, napa (—2; 1) ects pemeHue ypaBHeHus (4), 970 03Haya-
eT, YTO mOKynarenb faj 1 MoHeTy mo 5 p. ¥ NOJYYHJI CHAYY 2 MOHETHI
mno 2 p.

ITapa (3; —1) ecTs pemenue ypaBHeHusn (4), 370 03HaAYaAET, YTO MOKY-
maTenb Oakl 3 MOHETHI M0 2 p. ¥ moJay4us caady 1 momery mo 5 p.

3azaym, NPpUBOAAIINE K AUO(DAHTOBEIM YPABHEHUAM, 4acTO COJep-
JKaT HeU3BeCTHBIE BeJIMYUHEI, KOTOPEIE IO CMBICJIY 3aJa4d JAOJKHEI BhI-
paKaTbCA HATYPAJbHBIMH YHCIaMH. PaccMOTpMM pelneHHWe CTAPDUMHHOMN
3amajdm.

3amaua 2. [IBeHaguaThs uesioBeK HecyT 12 xye60B; KarKAbIH My»K-
YMHA HeceT mo 2 xjeba, )KeHIIUHA — II0 MOJIOBMHEe XJiebGa, pefEHOK —
no yerBepTH XJjeba. CKOJBKO OBIIIO MYKYHMH, KEHIIUH U JeTeit?

Pemenue. IIycTs 66110 X My)KUYHH, Y menmllm, TOrga JeTed OBLIO
12 - x —y. Bce BMecTe OHM Hecam 2x + Ey + 74(12 — x—y) xunebos.
CocraBuM ypaBHeHME:

2x+%y+i(12—x—y)=12.

YMHOXHM NIpaBYyIO M JIEBYIO YacTH 2TOr0 ypaBHeHHA Ha 4, mocie
npeoOpa3oBaHM MOJYYHM DABHOCHUJILHOE €My YpaBHEHHEe

Tx + y = 36,

pelIeEneM KOTOPOro ABJiAeTcd napa gucex (x; y): x=5-n,y=1+ Tn,
rae n — noboe nenoe ymeno. Yrober x, y u (12 — x — y) 6bLIM HaATY-
PaNbHBIMH YHCJIAMH, MOXXHO B3fATH TOJBKO OLHO 3Ha4YeHHe 71, paBHoe 0.
IIpusromx=5,y=1,12 - x — y = 6, T. e. 66110 5 My>kumH, 1 KeHITH-
Ha u 6 mereii.

Orser: b My>kuuH, 1 xeumuua u 6 nereii.

IlpuBeném einé ABe cCTapUHHBIE 3aJa4YH.

3amaua 3. 3adaua Jleonapdo ITusamncrozo (Pubonauyu). Hexro
kynua 30 orun 3a 30 MOHeT, U3 YMCJIA ATUX ITHUIL 38 KAXKJIBIX TPEX BO-
pobbéB 3amradyeHa 1 MOHeTa, 3a KaXAbIX ABYX TOPJHI, — TaKke 1 Mo-
HeTa M, HAKOHeIl, 3a KayKJoro roaybda — mo 2 MoHeTel. CKOJBKO OBLIO
OTHAL Ka’KA0H DOpoxei?

Pemenue. Ilycrs kynmuan x BopoGwéB, y ropaun, Torga roaxybeit
kynunu 30 — x — y. 3xech ¥ U y — HaTypaJbHBEIE YHCJIA.
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CocTaBuM ypaBHeHUe:

%x+%y+2(30—x—y)=30. (6)
VYMHOMXKUB 3TO ypaBHeHUe Ha 6, MOJYyYUM DaBHOCHJIBHOE €My ypaB-
HeHHe

2x +3y +12(30 - x — y) = 180,
KOTOpOe IocCJjie YIPOIeHWs 3aluileM B BHIAE
10x + 9y = 180. (7

U3 ypasuenus (7) caenyer, uto y genurcsa sa 10, . e. y = 10y,, rae

y; — HarypasubHoe uuciyo. IlogcraBum 10y, BmecTo y B ypaBHeHue (7)
U YIPOCTHM €ero:

x + 9y, = 18. (8)

W3 ypasuenus (8) cieayer, uTo x jgeaurtca Ha 9, 1. e. x = 9x,, rae
x, — HaTrypaabHoe uucino. IlogcraBum 9x, BMecTo x¥ B ypaBHeHue (8)
M YIPOCTHM €ro:
x, +y, =2

9TO ypaBHeHMe HMeEeT eIWHCTBEHHOe pelleHWe B HaTYyPaJbHBIX
ypenax: x;=1; y;=1, mo koropomy, monb3ysack (opmynamu x=9x,
u y=10y,, HalinéM HaTypasbHbIe peineHus ypapHerui (6) u (7): x =9,
y=10.

Wrak, Ha 30 moHer Kynuau 9 Bopobsés, 10 ropaun u 30-10-9=
=11 roay0Gei.

Orser: 9 BOpo6séB, 10 ropaun u 11 romyGeit.

. 3apmaua 4. 3adava JI.Dunepa. Hexuii YMHOBHUK KYNHJ JoIUajei
u 661KOB 3a 1770 Tanepos. 3a KaXKAYIO JOmAaAb OH yILIaTHa mo 31 rame-
py, a 3a Kaxjaoro 6nika — mo 21 ranepy. Ckoapko Jomajeit u GLIKOB
KYIHUJI YAHOBHUK?

Pemenue. IIycTh YNHOBHUK KYyNUJI X Jomazei u y 6sikos. Torga

31x + 21y = 1770. 9)

ITo cMEICTY 3a7a4m X M Yy — HaTypasibHble yncaa. Tak kak 21 u 1770
pnensaTcs Ha 8, To 31x menutcs Ha 3, T. e. x Aenurca Ha 3: x = 3x,;, I'Ae
x, — HaTrypanawsHoe uuciyo. Torga

31x, + Ty = 590,

590 — Ty
OTKYJa X; = T.
IIpeo6pa3yeM MOJYYEHHOE BhBIpAKEHUE:
2. =390-"W _19,1-W _49_%W-1

X 31 31 31

OueBHAHO, 4TO X, Oyzer measiM, ecau Ty — 1 genurca ma 31.
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HaumeHnsiree HaTypaJbHOE Y, IPU KOTOPOM 3TO IPOM30HAET, paB-
HO0 9. IIpu atom x; = 17, x = 51. IlepBoe pemeHue ypasHeHud (9) Haiine-
HO: (51;9).

Yrobbl He 3aHUMATHCA JOJruM IepeGoOpoM 3HAUEHUH Y, 3aMETHUM,
4YTO CHefyIoINUe IeJble X; OyAyT monydyaTsca B pe3yJsbTaTe yBeJIMUeHUs
y =9 Ha umucio, kpaTHOe 31. B camom geie, yBesnuuMm y = 9 Ha k!

_19 TOtmM-1_ .o 62+Tk_ .. Tk
x, =19 - =19- == =17- .

Teneps BUAHO, 4TO X; OyAer menwsiM, ecnu Tk menurtca Ha 31, T. e.
ecnu k genurca Ha 31.

IMIpn y =9 + 31 = 40 umeem x; = 10, x = 30,

npu y =40 + 31 = 71 umeem x; =3, x = 9.

IIpu ciexyomux 3HAUYEHUAX Y BHAYEHUA X; OTPUIATENbHbI. Takum
obpasom, ypaBHeHue (9) umeer 3 pemieHHA B HATYPANBLHBIX YHCIAX:
(51; 9), (30; 40), (9; 71).

O TBeT: YNHOBHUK KYyOUJI Jomazed u 0sikos 51 n 9, niau 30 u 40,
i 9 m 71.

[ 763. Peumnre nuHeiiHOe A1M0(PaHTOBO YPaBHEHHUE:

a) 3x + by = 10; 6) 2x — 5y = 15; B) 2x + 3y = 5;
r) 7x -5y =2; n) 2x + Ty =14; e) 3x + 5y = 60.
~ 764. O0mbscHUTe, IOUEMy ypaBHEHMUE:
| a) 2x + 6y =11; 6) 3x — 9y = 10;

B) Tx—21y =12
He MMeeT DEeIUeHHH B IebIX YHucjIax.
| 765. Cmapurnnasa 3adava. Y moxymnaTejns W HPOAABIA €CTh KYIIOPHI

mo 5 p. u 50 p. CmoskeT I MOKYIATENb 3AIlJIATHTL 38 HOKYIKY
CTOUMOCTBIO:

a) 112 p.; 6) 30 p.?
: :'-76_6. O6BAcCHATE, IOUEMY YpPaBHEHHE:
' a) x + y=>5,5; 6) 3x — 2y =1,1;
B) 6x + 9y = 2; r) 2x + 4y =-1

HE HMeeT pEIﬂEHHﬁ B IIeJIbIX YHCIax.

|| 767. B KOMHaTe CTOAT CTYJbA U TaOypeTKu. ¥ KaXJoro cryia 4 HOMX-
' KM, a y Kaxaou tabyperku 3 HOKKK. Eciu Ha Bcex CTYJIbSAX M Ta-
OypeTKax CHUAAT JIOLH, TO Bcero «Hor» 39. CKoMbKO B KOMHaTe
CTYJILEB U CKOJBKO TabypeTok?

. 768. Kynunu 40 nrui 3a 40 MoHeT. 3a KA IbIX TPéX BOpPoObEB ILIaTH -

au 1 MOHeTy, 3a KA IBIX ABYX ropawum niaatTuau 1 MmoHeTy, a 3a
Kamaoro ronyosa — 2 moHersl. CKONBKO OBIJIO ITHI KAMKAOHN I1O-
poasi?
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| 769.

3adava Ooucan Iwysans (Kumaii, V8.). 1 neryx crour 5 nsHei
(mene:xkHBIX eguHUN), 1 KypUna CTOUT 3 UAHA, 3 UBIILJIEHKA CTOAT
1 naas. Beero sa 100 nanei xyonuan 100 nrun. CopamuBaercs,
CKOJIBKO OBIJIO B OTHEJBHOCTH IIETYXOB, KYP, IBIILIAT.

3adava Adama Pusze (XVIe.). 26 nepcoH U3JEpP:KaJIH BMECTe
88 Mapok, mpuuéM MYIKUUHBI U3AepKaTud m0 6 MApPOK, YKeHIHU-
HbI — 110 4, geBymKH — 10 2. CKOJBKO OBLJIO MYXXYHH, XEeHIUH
U AeByuieK?

H3 «Apugpmemuru» JI.®P. Mazrnuyrozo. Kynun sexro Ha 80 ain-
THIH I'ycei, YTOK A 4MpPKOB. I'ycaA IOKynasx no 2 ajaTeiHa, YTRY —
no 1 anTeIHY, YUPKA e — II0 3 JIeHbI'd, a Bcex Kymiuero 80 nrum.
Copamr#Baercs, CKOJbKO KaKHX ITHI[ OH KYIIHJI.

(1 anTeis = 3 K., 1 gensra = 0,5 K.)

Cmapunnasa 3adava. Xo3auH ntocaan paboTHHKa Ha 6asap KyIUTh
20 nTuI: rycei, yToxk u Maiasix yupkoB. OH gan paGorHuky 16 an-
TeIH, ['yceil BeJiesl MOKyIaTh 110 3 KONEHKH 3a MITYKY, YTOK — IO
KoInelKe, a MaJblX UHPKOB — IO ABa Ha Komedky. CKOJBKO Iy-
cell, YTOK M YMPKOB KyIuJ paboTHHUK?

Muwem nudopmaumio. Mcenonpsys y4eOHUK, CIPABOYHYIO JIUTE-
parypy u HHTepHeT, noaroroeTe coobmenue o {uodanre u 3ana-
yax U3 ero «ApudmMeTuru».

\ 2. Metop lNaycca

Insi pemieHMsA cucTeM JUHEWHBIX ypaB-

HeHHII Mbl HIPUMEHAIN METOJ IOJCTAHOBKH,
paso6GpaHHBIi BhIIne. [[JIA pelreHUs CHCTEM
ypaBHEHUU NpPUMEHSIOT emié metox I'aycca,
HA3BAHHBII TAK B YeCTh HEMEIKOI'o MaTeMa-
tuxa Kapna I'aycca (1777—1855). Huxe Ha
npnmepax paccmorpeu 3TOT METOJ.

3p I PemruMm cucremMy ypaBHeHHM
2x — Ty = —-10,
{ y 1)

3y = 12.

W3 sroporo ypaBHeHUs HaWIEM Yy = 4;
nmoacTaBuB 4 BMeCTO Yy B IepBOoe ypaBHEHME,
Haimém x = 9.

Cucrema ypasHeHui#l (1) mmeer emguHCT-

BeHHOE pemeHHe (9; 4).

i

| 2. PemuM cucTeMy ypaBHeHUH
(2 + 3y—z=2>5,
2u+2=1T,

5z =15.

(2)
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W3 TpeThero ypaBHeHHUSA HAWAEM 2 = 3; OJCTABUB 3 BMECTO 2 BO BTO-
poe ypaBHeHHe, HaliaéM y = 2. HakoHer, IOACTaBHB 3 BMECTO Z U 2 BMe-
CTO Yy B IIepBOE ypaBHeHHe, Halaeém x = 1.

Cucrema ypasHeHH# (2) mMeeT efuHCTBeHHOE pemenue (1; 2; 3).

IIpumep 3. PemumM cucTeMy ypaBHEHHH
3x-y+z+u=11,
2y —z2+2u=-9,
z2—u=2>5,
2u = -4,

3)

W3 geTBEpTOro ypaBHEHUS HAUAEM U = —2, U3 TPeEThero 2z = 3, U3
BTOpPOTO Yy = —1, W3 mepBoro x = 3.

HUrak, cucrema ypaBHeHui (3) HMeeT eIHHCTBEHHOE peIIeHHE
(3; -1; 3; -2).

Cucremsl ypaBHeHH#H Buja (1), (2) 1 (3) HA3EIBAIOT CUCTEMAMH ¢ Tpe-
YroJbHOro» BHJla; TaKHe CHCTEMBI JIETKO pellaTh, HAa4MHAA C CaMOI'0
IPOCTOr0 ypaBHEHMHA, 3aTeM NEPeX0oAA K CJEIYIOOeMy II0 IPOCTOTE
YPaBHEHHIO U T. A.

Metog I'aycca pelmeHUSA CHUCTEM JIMHEHHBIX YPABHEHHHN 3aKJIIOYAET-
CcA B TOM, 4YTO CHCTEMY CHadajga IPHBOAAT K «TPEYroJbHOMY» BHIY,
a 3aTeM peIaloOT Tak, Kak 9To ObLI0 noKasaHo Beime. IlokaxkeM, Kak pe-
maTe CUCTEMY ypaBHeHUiT meTozom I'aycca.

Hpumep 4. Pemnm cucreMy ypaBHEeHMi
-bx+3y—- z2=-7,|4|-2
2x - by +4z2=-8,|1
3x+4y - 2z =12. 1

I

C nmoMoI b0 NePBOro ypaBHEHUA UCKJIOYMM 2 U3 BTOPOrO M TPEThe-
ro ypaBHeHHH. 71 3TOro yMHOXMM IIPABYIO M JIEBYIO YACTH IIEPBOIO
ypaBHeHHsI Ha 4 (YUHCIO cOopasa OT YepThl O3HAYAET, YTO ypaBHEHHe
HY}XHO YMHOXXHTE Ha 3TO YMCJI0) M CJIOMKHM IIOYJIEHHO NOJYYEHHOE
YPaBHEHHE CO BTOPBIM ypaBHeHHeM. IIoTOM YMHOMHM IPaBYIO U JIEBYIO
YaCTH NepPBOro YpaBHeHHUS Ha —2 U CJIOXKHUM IIOYJIEHHO MOJIYYeHHOe ypaB-
HEHUEe C TPeThbHM YpaBHEHHEM.

IlonyuuM cucTeMy ypaBHEHHIA

-5x+38y—2z2=-1,
-18x + Ty = -36,| 2
13x - 2y 26. |7

Il

Teneps ¢ NOMOIBIO BTOPOr0 YPABHEHUS HMCKJIIYHUM Y U3 TPETHLETrO
ypaBHeHH#. [ BTOT0 YMHOXKHM IIPABYIO K JIEBYIO YaCTH BTOPOrO ypas-
HEeHHs Ha 2, a NMpaByl0 U JIEBYI0 YACTH TPEThEro ypaBHEHHUA — HA 7
M CJIOKHM IIOYJIEHHO IOJIyYeHHBIe YPABHEHWS.
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ITonyuum cucreMy ypaBHeHUH

-bx+3y—z=-T,
-18x+ Ty = -36,
55x =110

«TPeyroJbHOTO» BHJA. PellleHMe 3TOH CHCTeMbl HETPYAHO HAWTH. ITO
Tpoiika uucen (2; 0; —-3).

[
774. Pemure cucTreMy YpaBHEHHUH «TpPeyroJbLHOTO» BHAA!
y=38, x =1,
a) {x—4y=2; ®) {2:: 3y=1
z2=2
2x =6 ’
B){ s r) 4y - 3z = 2,
—3x + 5y = 16; {3x+4y—62=2;
2x = —6, -x+ y+z=25,
I {3x-y =0, e) y4x - 3y = 9,
-x+y—-2z=—6; 3x =15

~ 775. PemuTe MeTOIOM I‘aycca CHUCTEeMY YPaBHEHHUM:
i) 3x-5y =1, -2x+3y =0,
x—-10y = -8; 4dx - 5y = 2;

x+2y+3z=4,
2x+3y—4z2=1,
8x-4y+52=2;

3x+y—-z=-1, -3x+5y—-22=0,
K) e)

) 3x -4y = -1,
5x + 6y = 11;

2x-3y+2z2=2, 3x-2y +5z2=6,
—-x + by — 3z = -3; 4x+ 2y —bz=1;

x+y+z=1, x+y+z=6
xK) x—-y—z=1, 2x ~ y+22—6
-x+3y—z=2

-x+y+z=-1;

-2x+Ty—4z =1, 3x-2y+2z=3,
n) (4dx -8y +5z2=1, K) 1x+3y +2z=3,
3x+2y—-4z=1; 2x+y+3z=2.

776. Nuiem nnpopmaumio. Hcrnonssya y4eOHUK, CIIPABOYHYIO JIUTE-
patrypy u VMHTepHeT, moarotroBkTe coobmmenue o K. I'aycce u ero
BKJIaZe B MAaTeMaTHKYV.



ﬁ 223 JIuneiiHble ypaBHeHHS
R A U T R I

| 3. Ucropuueckue ceepeHus |

v 2 L

3amaum, pelnlaeMble ¢ IOMOILILI0 YPaBHEHUIi, BCTPEYalOTCA BO MHO-
THUX TeKcTax IiyboKoi aApeBHOCTH. ¥Yixe okoao 4000 ner Hazan BaBUJIO-
HAHE U erUIITAHE pPelllajii pasHBIe 3ala4d 3eMJIeMepH#, CTPOUTEJNhCTBA
¥ BOEHHOT'O JleJla C IMOMOULILI0 ypaBHeHW#. YpDaBHEHUS IIEPBON CTeIeHH
yMeJM pellaTh TaKiKe KHTaliCKWe W MHAWICKHe ydéHble. B mamumpyce
Axmeca, HannpuMep, COZepIKaTcA 3ajadyy, B KOTOPBIX He-

u3BecTHOe 0003HAUaJ M CIHeNHAaJIbHBIM CHMBOJIOM, Ha3BI- i 0
BaeMBIM «Xay» WJM <axa» ¥ o603HAYABIIMM «KOojaudecT- ¥ M
BO», «Kyuy». OHAKO pasBuUTHe aire6phl Kak HayKu X! S
HOJITO CHAEPIKUBAJIOCE OTCYTCTBHEM YHOOHBIX oOO3Haue- x2 A
HUH, HaJ KOTOPBIMH MOXXHO OBLIO Obl BEIMOJIHATHL AEHCT- .3 K
BudA. I'pevecknit marematux [uodant, sxusmuit B III B. 4 AA
B Tropoze AJleKcaHIPHM, HaAIOKCAJI TpaxkTar «Apud- 5 AKY
MEeTHKa», B KOTOPOM OH cBOOOAHO obpamiajcsa ¢ JUHeHHEI- zﬂ KK

MH H JAPYCMMH YDABHEHHAMM, HCIIOJIb30BaJ OYKBBI
¥ BHAYKHU AJA 0003HAUEHMUs HEM3BECTHBHIX M X cTemeHedl M Puc. 16
(puc. 16).

OTa KHHUra B OCHOBHOM ITOCBAINEHA DEIIeHUI0 YPABHEHUH B IIEJIBIX
yucaax. [JuodaHTOBE YypaBHEHUS UIPAIOT BAXKHYIO POJIb B MaTeMaTHKe.
JI. Ditnep mucan: «IuodaHTOBBIX ypaBHEHHH aHAJNHN3 HEMAJO CJIYIKUT
HMBOIIPEHHUIO pasyMa HAYMHAIOIIHX M 00JIbIIIOe IPOBOPCTBO B HMCYMCIE-
HUAHK OPUHOCHT». Ho eIlé goiro npuMeHeHHEe YPaBHEHHUH CAepPIKHBAJIOCH
OTCYTCTBHEM [OeMCTBHUH C OTPUIIATESILHBIMHU YHCJIAMH, IPABUIA IEePEeHO-
ca cJlaraeMbIX M3 OJHOM YacTH ypaBHEHHA B APYIYIO.

B IX B. ysbexckuit maremaTuk u acrpoHoM Myxammen anb-Xopes-
MH HAMUCAJ TPYA Hoj HasBaHueM «KHHra o BOCCTAHOBJIEHWH W NPOTH-
BOIIOCTABJIEHWH» . BoccTaHOBIEHNEM OH HA3HIBAJ INEPEHOC BBIYUTAEMOTO
M3 OJHOM YACTH YpPaBHEHHA B APYIYyIO, I'Zle OHO CTAHOBHUTCHA cJjarae-
MbBIM; IPOTHBONOCTABJIEHUEM — COOHMpaHUe HEeM3BECTHBIX B OJHY YacThb
YPaBHEHMdA, a HM3BECTHBIX — B Apyryo. Ilo-apabckm cioBO <«BoccTa-
HOBJIEHUE» — «aJbkebp». Orcrofla HPOMCXOAUT HasBaHUEe HAYKH —
anrebpa.

BykBBI 1 pasinYHBIE MaTeMaTHYECKHe 3HAKH BOLLIHN B yrmoTpebue-
HUe He cpasy, a B pesyabTrare gojaroro passutusa marematuru. Ifo XV s.
BC€ BEJIMYNHBI M AEHCTBHA, YCJIOBUA U OTBETHI BEIPDAMKAJIUCH B OCHOBHOM
TOJNBKO cJoBaMu. Anrebpy Tex BpeMEH HA3BIBAIOT IOITOMY PHUTOpUYE-
CKOH, T. €. cJIOBeCHOH. JIums Bo Bropoi nosoBuHe XV B. B HECKOJIBKHUX
crtpaHax EBponb! OBLIM BBeAeHEI IepBble ajrebpandecKue CHUMBOJIBI U
IIOJIOJKEHO Hauallo ymoTpebiaeHuro OVKB.

B konne XVI B. dparnysckuit marematuk Ppancya Buer (1540—
1630) BBén OYKBBI AJiA 0003HAYEHUSA HE TOJBLKO HEM3BECTHBIX, HO U JIO-
O6BIX uMCceJ. OTO OBII PEeIIHTEeJNBHBIM LIAr AJA IIepexoga OT PUTOpHUUe-
CKOil K HOBONl — cuMBoJMYeckoil aiarebpe. MHTepecHo, uro P. Buer
aobunl pasraabiBaTh 3amudpoBaHHbBIE TUChEMAa. Bo Bpems Boitnsl PpaH-
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nuu ¢ Vcnavueii Bca TaliHas mepenucKa MCHAHIEB cBOOOJHO YHTAIACH
dpaHLy3aMHU, TaKk KaK BueT BCAKUI pas pasrajbiBali UCIaHCKUHN mudp,
Kak OBl ero HU 3anyThIBAJHM Bpa)keckue mudposanbmuxku. IIpu stom
emé He pasrajlaHHble OYKBBI OH 0003HAYAJ IIOCJIEAHUMU OYKBaMu Jia-
THHCKOro ajxdasuTa X, Y, 2. 10 CUX IIOp IPU PEIIEHUHM MATEeMATHYECKUX
3alay HEeU3BeCTHEIE BEeJHYMHBI MBI 0003HAYAEM dYalle BCEro MMEeHHO II0-
cIefHMMH OYKBAMH JIATHHCKOIO aadaBHuTAa.

Coapanue anrebpandecKoil CUMBOJIMKH, Ipoucxoausiee B Uramun,
T'epmanun, Ppanunu, Huzepinasgax n AHraum, OLII0 B OCHOBHOM 3a-
BepumieHo B XVII B. Opguako nums B nepsoi momosuHe X VIII B. yeraso-
BUJach OOIEeNPHHATAA CHUCTEeMAa 3HAKOB B anredpe. B HIKOJBHOIH Ke
npakTHKe 3aJa4y, KOTOpPEIe MBI pelllaeM Tenephb ¢ IOMOINbLI0 YPaBHEeHHH
OepBO# CTeNeHH, Pellajd AOBOJILHO CJIOMKHBIMH pPaCCYXASHHSAMH, Ha-
IpUMep MEeTOAOM JIOMHEIX TOJIOMKeHUH,

[

777. Wwem uud)opmuu.lllo. WUcnoneays yyeOHUK, CIPABOYHYIO JIUTe-
parypy u UHTepHeT, HOATOTOBETE COOOILIeHUE:
a) o JI. ®. MarsunkoM u ero «ApudMeTHKe»;
6) o cnocobax pemleHUss TUHEHHBIX AUO(GAHTOBHIX YpPaBHEHMI.
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778.

779.

780.
781.

782.

783.

784.

~ 78s.

786.

OnpenesnnTe MOPSAOK AeiicTBUI, HAWUTEe 3HAYEHUE BHIPAMKEHUA:
a) 672 :42 + 21 - 39; 6) 989 :43 -912: 48;

B) (720 — 695) - (975 : 25); r) (109 + 839) : (312 — 233);
) 65 254 : 79— 75 563 : 97; e) 37115 : 65+ 72 675 : 85;
k) 407 - 720 — 350 - 509 — 43 272 : 72;

3) 564 - 702 — 164 - 756 + 148 - 916 — 48 762 : 86;

u) 8694 : (4096 — (1458 + 2316));

k) 18 072 : (6013 — 23 - 65).

Brerumcaure:

a) 68 - 48 + 68 - 52; 6) 59 - 87 + 59 - 63;

B) 8729 + 87 - 71; r) 17-73-63-17;

n) 382 - 500 — 400 - 382; e) 756 - 350 + 756 - 650;

’K) 352 -18: 9; 3) 748 - 36 : 18;

u) 126 - 96 : 32; k) 172 . 256 : 128.

IIpeacraBeTe uyMCIOBOE BBIpAKEHWE B BHUe IPOU3BEAEHUS BO3-

MOXKHO OOJBIIEro YMcia MHOMKHTENeH, OTJIHUYHBIX OT 1:
a) 40 - 24; 6) 12 - 25; B) 164 - 125; r) 112 . 147.

Onpenenure, ABAAIOTCS I JaHHBIE YMCJIA IPOCTHIMU MJIM COCTAB-
HBIMH:
a) 89, 123, 279; 6) 335, 642, 601.

SanumuTe Npou3BefieEUe B BUJE CTEIICHMU:
a) 2-2:2.2;6) 2-2-22.2; B) 3:-32.3; r) 22.23.23.22

3anuinnuTe B BUAe cTeneHu umenaa 10:
a) 10; 6) 100; B) 1000; r) 1 000 000; z) 1 000 000 000 000;
€) YHuCI0, 3alMCAaHHOE eAUHUIEH ¢ TPUAIATHIO HYIAMHM.

[aHHble YMClIa 3aIUINNTE B BUAE CTENEHEH NPOCTBIX UYUCE] WIN
IIPOU3BEACHUA CTeIeHeH IPOCTHIX YHCEeJ:

a) 64, 128, 200; 6) 144, 256, 333;

B) 346, 125, 512; r) 1728, 10 000, 4096;

z) 250 000, 75 000 000, 120 000 000.

Sanuiure AaHHOe YHCJIOBOE BBIPa’KeHHE B BHJle KBajpaTa HeKO-
TOpOro 4ucJa:

a) 32 2; 6) 8-2; B) 42 . 4; r) 34. 42,

3anuimure:

a) 102 B Buze npousBefeHus ABYX KBaJPATOB;
0) 123 B Buae npoussBeseHUA ABYX KYGOB;

B) 3!2 B Buje KBajgpara;

r) 3'2 B Buzme xkyba;
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n) 74 B BHAe KBajparTa;
e) 4° B BHJe mpousBeJeHus KBajapara u Kyba;
) 67 B BUAe mpou3BeAeHHA KBaapara U Kyba.

CpaBHHUTe 3HAYEHHS YUCJIOBHIX BhIpakeHuit (787—788):

~787.

- 788.
789.

- 790.

- 791.
792.

- 793.
_' 794.

- 795.

796.

797.

. 798.

799.

a) (292 m 24-% 6) (3?2 m 32" %
B) (5%)* u 52°4; r) (4%)2 m 4% %
1) (2-5)2 u 10% e) (2-5)° u 103
®) (3-4)3 u 33 - 43; 3) 2% u 42,

a) 4% u 85 6) 144 m 26 ) 102° u 20'% r) 10 m 90,
CrpaBe[JIUBLI JTU PaBeHCTBA (n U kB — HaTypaJbHBIE YUCJIA):

2) (@)= (a5 ©6) n*=k"

1) Mexay KaKUMU CTENEHSAMHU Yucja 2 PACHOJIOMKEeHO YHUCIO:

a) 6; 6) 13; B) 67; r) 255; nm) 10257

2) Mexay xakuMmu creneHamu uucaa 10 pacmosio’keHo 4HCIIO:
a) 32; 6) 167; B) 3576; r) 12 784; x) 1000 034?

Yucna 6, 18, 30, 42 npencrasbTe B BUe CYMMBI cTeneHei uucia 2.

PasyiouTe YUCJIO Ha IPOCThIE MHOMKUTENH:
a) 254; 6) 1276; B) 1654; r) 2048;
n) 144; e) 218; x) 1256; 3) 2544.

CyIIecTBYIOT J¥ 4E€THBbIE IIPOCTHIE YHucaa?

Yr0o6b! Y3HATH, ABJAAETCH JIA YHUCIO MPOCTHIM, €ro JeJIAT Ha Ipo-
cTeie umeana: 2, 3, 5, 7, 11, ... . Ha xakoM IIpocTOM 4HCJI€ MOXKHO
npeKpamnars UCIbITaHue OJA Yucia:

a) 781; 6) 1023; B) 1783; 1) 25877

a) Kaxoit nudpoii He MOXKeT OKaHYMBATHCA KBaJpaT HaTypPaJbHO-
ro yucaa?

6) B KaKUX cayduasx KBagpaT HATYPATLHOIO YHCJA ABJISAETCH YET-
HBIM yucaom?

B) Kakumm nmmdpamMu OKaHYMBAIOTCA KyOBI IOCJIEAOBATENbHBIX
HaTypaJbHBIX uucea? B Kakoil mocieg0BaTeJbHOCTH IOBTODPAIOT-
cA 9T LUGpHI?

Ionumure K uyucay 378 cnpasa Takue TpU UUMPEI, ITOOLI MOJIY-
yeHHOe IIeCTU3HAYHOEe YHUCIOo Aenuiock Ha 6, 7T u 9.

HailiguTe HauMeHbIlIlee HATYPAJbHOE YHCJIO, Aalollee IIPDH AeJIeHUH
Ha 2 ocraTtok 1, Ha 3 ocraToK 2, Ha 4 ocTaToK 3, Ha 5 ocTaTokK 4,
mga 6 ocraTrox 5, Ha 7 ocraTok 6, Ha 8 ocraTok 7, Ha 9 ocTaTok 8,
Ha 10 ocrarox 9.

CpaBHHUTe 3HAYEHHUS YUCJIOBBIX BBIDAKEHUN:

a) 510. 510 y (3 - 5)19; 6) 840 u 7220; B) 214 u 28%;
r) 6330 u 969; x) 9% m 273 e) 8% u 414,
Breruucinre:

a) 254 . 45; 6) 5627 B) 1252 . 82,
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800. Brruuciaure:
a) 3-2; 6) -3 — 2; B) —6 + 5;
r 2-T; n 5-2-3; e) 4+1-8;
w) —2-2+ 5; 3) 4-1-25; u) 4+5+2;

K) 4+2-9-1; x 2-56-6+1; M) -3-5-4+T7,

801. Briuuciaure:
a) 100+99+98 +97+ 96 + ... —96 — 97 — 98 — 99 — 100;
6) 100:99-98:97-96 - ... - (-96) - (-97) - (-98) - (-99) - (-100).

| | 802. HaiinuTe 3HAUYEHUE BBIPAIKEHUA:

a) |-2|+|-1|; 6) |7[-|-11]; B) [6-7; 1) 7-|-5-67|
- Breruucaure (803—804):
- 803. a) (-2)% (-2)% (-2)%; (-2)%; b) 8% (=7)% 01 ¢1)%; ~1%

8) (1)1 - (10 r) (1~ (10 = D%
R (-2)° - (-3)5% e) (1 + 1P+ (1),
804. a) 3 - (-2)% 6) —4 - (-3)% B) —(=3)% r) —(-2)%
0 -(-0,3)%5 &) —(-0,5)5  w) (-39)% o) (-1)19%;
u) (-1)¢ + (-1)**1, rne B — memnoe uwmcio.
|
-~ 805. Coxparute ApoOb:
o 28, g 108 144 1800
36’ 252’ 216’ 4500°
806. BmecTo 3BE3mouKHM moabepuTe YHMCJIO TAK, YTOOLI PABEHCTBO OBLIO
BePHBIM:
§. 5L a8+, 12 . B, 15 1.
a) 94‘ 3 ® %~ 10’ Blagz=x Dip=v
N 218 .. o*, L, 1%
M=l g2y WT=3 Dlz=3

807. [loka3biBaem. Jloxaxkure, 4TO:
gy LL7IT 1717 _ 17 313131 _ 3131 _ 31

252525 2525 25’ 757 575 7575 75
808. VxaxxkuTe uHCIO, 0OpaTHOE JAHHOMY YHCIIY:
1 1
a) 2; 0) E; B) 25; r) 1,3.

809. CpaBHuTe YHcia:

7 5. 1 8. i oo
Agrg Olzmz B omg
3 3 2 3 10 .3
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Brruucaunre (810—815):
1

810. a) %+§; 6) %+g;
r) 1%4-%; a) 2%+§;
811. a) %u%; 6) g—%;

r) 12—%; z) 127-%;

x) 132 - 2; 3) 132 - 3

K)zog-;si; )2%;%;

s ) 7 E

- 812. a)%-%; ﬁ)i-g; a)%-

e)-;—-ﬁ; m)3-1%; 3) 0-1;

'813.a)4§-f%, 6)2% f%,

M 2als o152
~ 81a. a)-;-:%; 5)%:%,

n) %: 2; e) g—:3,

u) 1%:8, K) 10:2%,
815, 9) 4g+5%]-6; 6)(4—
& 3)6%-7%—2%-62; r)3%-
i e
- Berauciure (816—823):

816, ) S -3 6 2-%;
r) —g—f—z; ) 2—3—%;
x) 3%-7%; 3) —8%—2%;

4 2.
m) 152 - 83

1 1

M) 2=-=;

3 2

1 2
II) 3§ - 2§

100 55

r) —

2 .1
2=
B) 3-13

1 13
B) E: 18;
15 25
1y 102 2
7

2. -
n) 3Z:34;

121 144’
1
K) 4' 21—2.

3 .
11) §'2!

2 9
r) 53 34

1 1
3) 105‘15.

3 .63,

A
3) —1~6:13;
M) 18: 73.
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. 817.

822.

. 824.

i I O 1. _ 2, 1
a) §+§, 0) 17—5, B) 1278 = r) 2 3.
1.1 A1
2 3 3 b 1 5
-3 ; 1o 28
31 V32 D127 7%
2 3 5 3 "
1_5l. 1,31, 1.41
r) 2%——55, ) 22+33, e)12.13.
a) 25.7-8; 6) 13-12-25; 5) 2-%+3-%;
1 1.6 -3.[1_9.1}). ~100-1]. 1
r) 7'7_6'6’ x) 36:3 (3 2 4), e) [75 100 2] 25"
1.3 1,.1).1,
a) [SE—SZJ-S, 0) (4_13"'64}'2’
3 1 2 3 3 1
B) 35 1'2-4‘25, I‘) 76_41-’-35’
1 1 1.4, 2 438 1),
) (45—125—23}.2, e) [63 95+152].3.
5 3 1 7 1,7). 1,
a) [57-5-5— 7) 3+3%, 6) (75-2§w121.9).6+108,
21 14 7 28 4 1 .2 38).1
B) (TF_EJ’E_E)*(E_E*E"EJ'T
5_8 4,7 B kgt 8.8 4.7
a) ETE 6) ; B) } D)
—6—1 ﬁ—1 12l+8§:2é 73+2:24
21 40 3 7 7 3
_l i 5. 16 l 7. 4_20. 210. 254
o (-3 oo (i) w2
a) Ilapcex (eguMHMIA JAUHBI, NPHHATAA B ACTPOHOMMH) paBeH

30 860 000 000 000 kM. 3anuminTe BTO UMUCJIO C IOMOIBIO CTere-
HA gucja 10.

6) Ecnu paspesars Kybuueckuii MeTp Ha KyOHMYeCKHe CAHTHMET-
PBI 1 ;Ioc'rasnrb UX JPYTr Ha APYyra, TO KAKO# BBICOTHI MOJYYUTCH
cTonbd

a) Mexny eIVHUIIAMY DHEPrUM CYIECTBYET CAEAVIONAas 3aBUCH-
MocTk: 1 yskoyas paBen 107 ospram, a 1 KuioBaTT-uac paBeH
3,6 - 10® mxoynam. Beipasure 1 KuioBaTT-uac B 9prax.

6) B oxHomM rpamme Bojbl cogepkuTca 3,35 - 1022 moaexyur.
CKonbKO IUdp B AECATUYHON 3alUCHU 3TOro yucaa?
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Brerumciaure:
2.320_5.319
99 d
(8154 814), 29
(3" + 312). 1024’

g B:20+7:29).52
(13- 8%)? :
25 - (180 - 67 — 108 - 6°)
216° — 36

a)

B) r)

Decatuunsie apobu

-827.

PasjokuTe maHHBIE APOOH B AeCATHUYHBIE:

3 56 3 7 13 11 2 2 5 56 3 5
a) e Vo T Ty Mot 6) _____ : R
4" 8 5 20 25 16

3anumuTre JecATHYHBIE ApoOu B Buje 0ObIKHOBEHHBIX!
0,25; 0,75; 14,05; 0,125; 0,875; 1,0075.

IMpounraiite uucna: 0,5; 1,24; 12,245; 0,0027.

CpaBHuTe 9uca:
a) 0,526471 u 0,524671; 6) 2,076812 u 2,076813;
B) 0,247459 u 0,347459; r) 7,127586 u 7,1278.

a) Ykaxkute OOBIKHOBEHHYW ApoOb co 3HameHarexeM 7, Goib-
myiwo 0,5, o menbmyo 0,6.

6) VkaxuTe Bce OOBIKHOBeHHEBIe Apobu co 3HameHaTenem 13,
oasmmue 0,4, HO MeHbmue 0,6. CKOIBKO TaKUX ApoOei?

Brruncaure (832—841):

_837.

a) 0,5+ 0,345; 6) 1,3 + 0,416; B) 4,2 + 1,304;
r) 12,4 + 0,012; n) 1,47 — 0,84; e) 5,12 — 2,0904;
x) 6,45 — 0,079; 3) 15,2 — 2,0904.

a) 8,5-10; 6) 0,68 - 10; B) 0,9 - 100;

r) 1,8 - 1000; n) 0,7 - 4; e) 76 - 1,75;

x) 49 - 0,3; 3) 0,87 - 5; u) 0,15 - 400.

a) 25 - 10; 6) 32,9 - 100; B) 0,54 - 10;

r) 1,4 - 1000; n) 1,2 - 4; e) 50,4 - 8;

x) 0,56 - 4; 3) 3,425 - 5; u) 91,8 - 0,27.

a) 2,3 +(4,5-27,5): 2,3; 6) (2,2 -1,44 -5): 2,5;

B) (0,4-0,45+1,24)-5:3,5; r) (1230-0,01-4,8):2,5-1,6.

a) (2,5-5,2)-0,4; 6) (36,5-5,4+0,6):0,1;
B) (3,5-24,8+1,2):0,1.

a) 15:7,56+0,12: 0,04 +
6) 0,35:0,07+12:0,3 +
B) 712:2,4+6:12+45:4,5+
r) 0,75:15+ 18 : 36 + 24 : 0,0

,69 : 0,13 + 2 : 50;

O -
[\N]
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fra%al

' 838. a) (0,2:5+5:0,2-2,794:1,1)- 0,6 — 13,5;
6) 56,32 : 51,2 + 48,8 : 61 — (2,4 — 2,4 - 0,15).
839. a) 2,56 : 0,128 — 5,6; 6) (-4,12) : (-20,6) — 5,6;
B) 6,4 :(-0,32)-1,8-10; ) 10,2:0,24 - 1,5 : 0,25;
n) 482,28 : 12 - 20,19; e) 33,425 :(=8,5)+(~2,45) - (—4);

x) (2,515 + 0,14 - 0,25) - (-5);
3) 5,6 — (0,006 + 0,994) - 1,2.

3:(0,2-0,1) _ (34,06 — 33,81)- 4

840. 4 ;
2) 2,5-(0,8 + 1,2) @) 6,84 : (28,57 — 25,15)
e (2,3+5:6,25)- 7 9 3:0,25+ 204:5
8-0,0125+6,9 ’ 7,62.0,25 - 0,918:3,6"
: ; .10 — . 106
841. a) 2,1-10*+ 0,9 10* 5) 2,8-109-0,3-10

1,8-108 ’ 1,5-10°
842. H3 c6oprura 3adau 0asa sumnasuil (XIX e.). Beruucaure:
i &) 6,25 - 3,75) - 0,8 i (2,5 + 0,75) : 3,25
(4- 2,75) : 6,25 (40 - 38,8)-5 ’
5) (7,3+2,71)-01  (4,45-2,2):03
8,5-1,5):0,5 (0,823 + 0,177)-30’
) 0,3-(1,5-0,7) 0,2 - 0,15) : 0,001
0,5- (0,47 + 0,53) (4,7 - 3,9)- 10

J : 26,92;

1y 26: [_3:©2-01 (34,06 — 33,81)- 4 ).
"12,5-(0,8+1,2)  6,84:(28,57 — 25,15) )’

y (@1-9,5:0,008 0,45 — 0,225
(4,05 — 3,65)- 20 13,625 : (2,6 + 0,125)

J : 62,455,

CDSMSCTHNE .qeﬁc:'mmt C DGbIKHOBeHHbIMﬁ U OAECATHYHbIMK npoGﬂmH
-~ Boruncaure (843—854):

| 1 1 3
4 & e —_ _; — ’; » — ._;
843. a) 312 23 6) 75 347 B) 111 748

4 == ,7; : Fi] —3 e —
r) 3 5,75 n) 8,12 49 e-)25 87
(1_1). 1 1.4
- 844. a)3.(3 6), B) d- g
-1_o04: 1.1).05:
B) 3: > 0,4; ) [4+6J.0,5,

1 1 g5 11_2 43
) 73 5,5~3§ 5,5; e) 3,75 114 7 34.
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.. 846.

1. 41) .3 T
a) (16 26+§] 3——0,25.1,25,

6) 3,25: 31+675 (eo 2~— 1,65];

B) 12: 73 L 7%, 12+ :0,4- (5,1 - 3,86);
) 12:1§+13,2:11+[0,7:12)-(0,276:0,23).
a) [14,05 - 1%) :0,04—13,8-13;
.2 _43. G
6) {1,75. : 14.1,25) 6;
8) [2-1.0,8|:/0,16:1+0,01];
4 ] . L] '2 ’ »

) 35-12+(2,55+ 2,7)- [0,1——]

80
a)~1~— 2,1-3,04: —+2002 —33—-125125 %

6) 3-(0,1)° +3.100+ 3-m— 3:0,01-3:10% - 3:100;

2 %) kYT
B) (0,5~§+0,25-—§J.(0,25 6] 13’

5)_5: 21
r) 0,4+0,8(5—0,8-§]—5.22.

5 (1o _T)_ .
a)-l—z.[3 2,5 8] 1,25;
6) (3—5-— 7—1~+23)-(2,448:1,2);
5 1.
B) {5-—1—- 05) S- 5
r) %-(0,216 £ 0,2 0,12-10);
) (2,4-0,5—2: %]:0,1;

. 17 5 1), 45,88,
e) 3,6.[68,1.7,5 820+250)+4

: ~1%.3d
) 0,3_4,2.(2,25 15 33).
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Samauusa aas NMOBTOPeHHnA
Bl e e e

849. 2) (3%-1,9“9,5:4%]:(g-o,ls};

75
3) .2 1 .7
6) 8,5—75]-55—1,8(35-—25].
[10% 2 4% = 5%) .6,3 + 0,02
850. :
%) 20
1 1 3 3 1 .38 .2
3-1,1 3 82 +11.18 02
6 2 4 4 " 572 4" °5
75-3+3-25 A .
7 7
(4'5'1%‘“3’75]'1;5 0,134 + 0,05
851. a) - : 6) — 11* T
2 I8 — =2 9l
9 8 111 15 %7
[0,3_1].11
A 20) 2 ) 0.6+ 0,425 - 0,005)- 0,01
1'38+2i L1 30§+32
25) 80 9“9
12,8 - 3% - 41;41- 4,125 28,8 : 13;"{- +76,6- 1%
852. a) = . 6) . ;
- — 1—:1,
7°35 B b
3 .1 7 .17 1
672:3+11.0, 6-— -3 ).25-41.0,65
5 58 % s 3 ( 12 36) 3
484:4 8 P
1
05+1+1i0125 (3,75-0,625. 28
176 125
853. a) T + o E :
L i 2 L&EsAh
3 15
23.11+31 (21 + 4,5) .0,375
o 20 5 e
17 1
2.5-0,4-31 275 - 11
3 2

2 2 2 2
854. a) 0,6% 1,12% 12,1% 0,007%  ©6) (%) ; (g} : [;J : (%J ,
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Cpasuaure (855—856):

855. a) 32 u 23 6) 25 % b%: B) 0,52 u 0,42
1,12 n 2,12 A L 1)’ 2
r) 1,1 mn 2,1% o) (E} u (Z : e) [IEJ u 2,42
4 2 4 3
x) 0,52 u 0,53; 3) (gJ " [gJ : u) (-0,3)2 u (-0,4)2,
L1 1) (3)% s N
H 856. a) 2} Hu {‘—J 3 0) EJ u K

26 RS
o[- o

PacrmosiosuTe B IOPSAKe BO3PACTAHUSA 3HAYEHUH YMCJIOBBIX BBIPAXKEeHUN

|  (857—858):
. 1" @ 1) 5.
o (.3 (43

03 (4] (&)

 858. a) (-0,5)%, -16,1 u 4;
6) (-5)% 0,1 u 2,1%

a2 (4] wr()

859. CpaBHUTe 3HAUEHUS UYMCJIOBBIX BBIPAKEHHMH:

a) (<0,2) - 10° u (—%]2; 6) 1,22 u 1,(4);
8) 2,(5) u [3% +1-3-] : %; r) (<0,5)2 - (=5)* u —31,(3);

b1
) 92-(%) u 0,333; e) 162 - 8%. 0,258 u 2.
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Pacnono:xuTe uncia B nopaaxe sospacraHusa (860—861):

| 863.
864.

867.

5,11, 3,

2l ————i PO - - - -
a) ?, 21! 40’ 11’ 0’(28)1 6) 2!(5)3 2!5$ 2!(56)!
B) -2,(1; -2,1; -2,01); ) ~0,(4) —35 —3;
1) 3,145926; %; 3,(14); e) —3,(3); 433; —3«2.

1%; -0,21212121; 1,112; -0,(2); 11—11-; 1,(1); -0,(21); -0,2.

a) KaxoBo Hauboxblllee AelCTBUTEILHOE uHca0, MeHbimee 0,9,
B JECATUYHYIO 3allMCh KOTOPOro He BXoguT mudpa 9?

6) CyulecTByeT Ju HaMMeHbIee YUCIO, Doabiiee 17

B) KakoBo HamMeHbIIee JeMCTBHTENbHOE UYMCJIO, OoJbinee 3,6,
B OECKOHEYHYIO JECATHYHYIO 3alMCh KOTOPOr0 He BXOAAT IMUMPEBI
0, 1u27

Yra)kuTe Bce yucaa a U b, JIa KOTOPBIX BEPHO PaBEHCTBO:
a) a+b=0; 6) a-b=0; B) a-b=0; r)a-b=bab.

Yuopocture BeIpaskeHus a + |a| u a — |a|, ecnn:
a) a>0; 06) a=0; B) a<0.

a) Beraucaure JNIMHY OKPYKHOCTH paguyca 2 CM C TOYHOCTBIO A0
BTOPOT'O 3HAKAa IIOCJIe 3aIlATOMH.
6) Briumcaure miaomaas Kpyra paguyca 3 CM ¢ TOYHOCTBIO M0
HepBOro 3HAKA MOCJIe 3aIATOMN.

Beruuciure:

a) 12,5(67)—-12,5(67); 6) 6,7(89) - 0;

B) 4,51(2) : 1; r) 0:0,0(654).

H3 cooprura 3adau daa zumnasuir (XIX s.).

a8
4.5+ 2— |- (17 - 15,5
( 5} : ) 13,464

(3,6 — 0,63) : (3,2 + 8,68) 0,36

(1,09 - 0,29) - 1l
1, (11,81+8,19)-0,02

a) YMHOMXKBTE

iz 9:11,25
13) 8 311,
18,9 - 16+~ |- =
( 20} 9
i 3 5
8 x8;15454... | 1— 32 +1,375|:0,5
( 55 ] 217 [ 8 J

6) Cunoxxure

: 4
(0,4-0,15) : = 23..[sL _238
4 4 20
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B) Paszpenure 3 1 9

1 13z+ 125 §+ 3,611... 6
7-+6,838...+5, = —-42—
2 5,(6) + 0.5-0.,0625 % 42 T Ha JacTHOe
1,9166...—6
1
, (0,3-0,15)-1=
OT HeJIeHus (6-4,5):0,008 Ha 62,05.

(3,05-2,65)-20 (1,88+2,12)-0,125

| KOOPJJ,HHOTHCIH OCb M KOOPOMHATHOA NNOCKOCThL

' 868. YKa)XUTe HA KOOPAMHATHON OCH C €JUHUYHLIM OTPE3KOM JJIMHOMH
10 cmltmclna:l i & 7 )
1; = = = —; = —: 1=; 6) 1; 0,5; 0,1; 0,9; 0,35.
a)248104104 ) el

869. Yxka)kuTe HAa KOOPAHUHATHON OCH YMcJa:

5 10’ 20° 40’
8) 0,1; 0,4; 0,9; 1,2; 0,35; 1,25; 0,95;
D) ~1; ~0,1; -0,5; ~0,8; 1,2; ~0,75;

g8, 16 1
2’ 4’ 4 8 8 16
1 1 3 1 3 i §
e) _Zs _]-Z, _'Z’ __8-’ _gy _]-E'

. 870. Bri6bpaB eJUMHUYHBLIA OTPE30OK, YKAYKUTE HA KOOPAWHATHOU OCH
! yucaa: a) —3758 u —3760; 6) 2,125 u 2,127.

VKamuTe HA 3TOH KOODAHMHATHOM oCcH Karkoe-a1ubo uucao, 60an-
Iee OJHOTO M3 VKA3AHHBIX YHCEJ M MeHBbIIee IpYyroro.

871. OrmersTe Ha KOOPAMHATHOM OCH YMCJIa, AJig KOTOPEIX BePHO Hepa-
BEHCTBO:
a) x>5; 6) x<-1; B) x20; 1) |x|=2; 1) |x|]<2; e) |x|2
872. BoienuTe HA YMCJIOBOM NPAMOM TOYKH X, KOOPAWHATEI KOTOPBIX
V/IOBJIETBOPAIOT ycJaoBHIO: a) |x| = 8; 6) |x| < 3; B) |x| > 3.

| 873. NsobpasuTe HA KOODAUHATHON NPAMOM 4YMCJIa:

1. 5 5. .§._ ; c1-C. —12. 0.7: -1.1:
a) 1—1,25 1.2; 0,4; ©) 1,3,110, 15,0,7, 3 7 1

i g r) -0,12; —0,17; -0,19; -0,13; ~0,15;

1) 3,1415926 u 272 e) % u 1,73205;

x) —5,(123) n -5,1(23); 3) —2,07(7) u -2,(077).

8) -l;— . 0,2;

]
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C A D A (84 B
12 ' 20 2,6 7,8 *
6) 6)
C A D A C B
5 ' 30 4 7,3 x
B) B)
c A D A C B
42 ' 66 2,8 8,12 %
& Pwnc. 17 ® Pwuc. 18
874. HaiiguTe xoopAMHATY TOYKM A, ecau A — cepeguHa orpesxka CD
(puc. 17).
875. Touxka C aBiadAerca cepexmHOi orTpesxka AB (puc. 18). Haigure
KOODAWHATY:
a) Touku C HA pUCYHKe a); 6) Touku B Ha pucyske 6);

B) TOYKH A Ha DHCYHKeE B).

876. Haiigure KoopamHATy TouKu A (puc. 19).

a) 6)

3 A 24 14 A 56
B) r)

7 A 63 -3 A 15
e e o WU S TN S Vo —_—t 41—
n)

—42 A 6
® Pwuc. 19

877. VYxaxuTe NpUOIMIKEHHO KoopauHATy Touku A (puc. 20).

a) 6)
7 A 21 0,1 A0,7
B) r)

0,2 A 0,3 0,23 A 0,24

v

B Puc. 20
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~879.

881.

a) CymecTByeT M MeXXAy MHOXXECTBOM TOYEK UMCJIOBOM IPAMOI
¥ MHOKeCTBOM JAeHCTBHUTEJbHBIX YHCE] B3AUMHO OJHO3HAYHOE CO-
orBeTCcTBHE?

0) ITouemMy Mexxay MHOKECTBOM TOYEK UHMCJIOBOI NPAMONH M MHO-
JKEeCTBOM PallMOHAJILHBIX YHUCEJ HEIb3sl YCTAHOBHUTEL B3BAMMHO OJHO-
3HAYHOE COOTBETCTBHE?

B) Kakwue umcna Hazo 106aBUTh K PAIIMOHAJIBLHLIM YHUCIAM, YTOOBI
.:110601'&? TOYKE YHCJIOBOM IIPAMOM COOTBETCTBOBAJIO OIpENeNEHHOE
YHCJI0

HzobpasuTe KOOPAWHATHYIO OCh BEPTHKAJILHO C IOJIOMKHUTEIBLHOMN
IIOJIyOChIO, HAIIPABJIEHHOI BBEpPX. Y KAXKHUTEe HA HeM uucia:

a) 1; 2; 3; 4;

6) 0,5; 0,7; 1,2; 1,3;

B) —-1; —-2; -3; —4;

r) -0,3; -0,5; -0,9; —-1,2.

B pexaprtoBoit cucreme koopauHat xOy:

a) OTMeThbTe TPH TOYKHM, MMerolue abcuuccy 2, OnpemeanTe HX
OPAMHATH] M 3aIMIINTE KOOPAUHATHEI 3THX TOUYEK;

6) oTMeThTe TPM TOYKH, UMEIOI[HEe OPAUHATY —3, OIpeNesIATe UX
abcrucchl M 3AIMIINTE KOOPAWMHATHI 9THX TOYEK;

B) OTMETHTE TPHU TOUYKHM, umMewinue abcguccy 0, ompemenure uUxX
OpAMHATEI U 3aIUIINTE KOODAHUHATEI 3THX TOYEK;

T) OTMeTbTe TPH TOYKHM, mMelommue opauHaTty 0, ompenenure HUX
abcruccel ¥ 3aIMIINTEe KOOPAWHATEI 3TUX TOYEK.

HOCTpOﬁTe Ha KOOpI{HHaTHOﬁ IIJIOCKOCTH TOYKH:

a) A(1; 3), B(1; 5), C(1; -2), D(1; 0);

6) A(=2; 2), B(-2; -2), C(=3; -1), D(-1; -3);

B) A(0,5; -2), B(0; 0,5), C(-1,5; 0), D(0; -2,5);

1") A(_2v5; _0!5}, B(_1,5y 1!5)! C{1,5; “1'5)’ D(235; 035)'

a) IlocrpoiiTe samxHyTyIo JoMaHyio ABCDMNK, ecnu

A(-2; 2), B(-2,5; 2), C(-0,5; 3), D(1,5; 2), M (1; 2), N(1; -0,5),
K (-2; 0,5).

6) Ilocrpoitre nomanyio ABCDEFKND, ecnu

A(-2,5; 1,5), B(-4; 1,5), C(-2,5; 4,5), D(-2,5; 0,5), E(-5,5; 0,5),
F(-4,5; -0,5), K (-2; -0,5), N(-1; 0,5), D(-2,5; 0,5).

Ha xoopamHATHON NJIOCKOCTHA OTMEThTE BCE TOUKU:

a) abGcuucchbl KOTOPBIX Oosabmie 1;

0) opAMHATHI KOTODPBIX MeHbIIe —3;

B) abcuucchl KOTOPBIX Y/IOBJETBOPAIOT HEPABEHCTBY X > —2;

I') OpPAMHATHEI KOTOPHIX VAOBJIETBOPAIOT HEPABEHCTBY Y > 3;

A) abcuucchl KOTOPBIX YAOBJIETBOPAIOT HepaBeHCTBY —1 < x < 3;
€) OpAMHATHI KOTOPBIX YAOBJETBOPAIOT HEPaBEeHCTBY —5 <y < 1.
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" 884. 3anmumuTe KOOPAMHATHI TOYeK, HM30-
OpaKEéHHBIX !
a) Ha pucyHKe 21; 0) Ha pucyHke 22.

YA

A

-1

Y

B Puc. 21 B Puc. 22

885. OTMeThbTe Ha KOOPAHMHATHOM IJIOCKOCTH BCE TOYKH:
a) abGcuucchbl KOTOPBIX PaBHBI 2;
0) opAMHATHEI KOTOPBIX PaBHBI —4;
B) abcmucesl KOTOpbIX paBHb 0;
) OpPAMHATHI KOTOPBLIX paBHEI 0;
n) abcuucchl ¥ OPAMHATHI KOTOPBIX PAaBHBEI.

886. OrMeThTe HAa KOOPAMHATHON IJIOCKOCTHA TOYKH (X; ), KOOPAMHATHI
KOTOPBIX YIOBJIETBOPAIOT YCJIOBHUAM:

a) x=3,y>2; 6) x<-2, y=-4;
B) 0<x<b, y>4; r) x<0, -2<y<4;
o -1l<x<3,0<y<5; e) 3<x<1,-2<y<l.

BykBeHHblE BbHIPAXEHMS

887. Ha pucynke 23 npaMOYIoJbHUK Das-
O0uT Ha OpPAMOYroJabHUKH. Haiigure ¥
IJIOHIagX BCeX NPAMOYIOJbHHKOB. b

888. [IlnuHa nyTH S IPY PABHOMEPHOM IIpS- A
MOJIMHEMHOM JBMYKEHHUU BBIYHCIIAET-
cqa 1o opmyne s =v - ¢, rge U — CKO-
pocTh, a £ — BpeMs# JABHIKEHHA. Y
a) Bripazure v yepes s u t. Berumcau-

Te v upu 8§ = 20 KM, ¢ = 2 4. e
0) BrIipasure { yepes s u v. Beraucau-
te ¢t mpu s = 1200 M, v = 20 KM/4. B Puc. 23

889. Ilnomans NpsaMOyrolbHUKa S BeIYHcIsercda no dopmyie S = ab,
rme a 1 b — CTOPOHBI 3TOTO NPAMOYTOJIBHHUKA.
a) Bripasure a uyepes S u b. Berumcaure a npu S = 400 cm?
ub=0,2 m. :
6) Bripasute b uepes S u a. Bwiuucaure b mpu S = 1,6 xm?
ua=20mMm.

¥
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894.

895.

a) U3 popmynsr S = nr? seipasuTe 1 yepes S u r.
6) W3 dopmysnsr C = 2nr Beipasure r uepes C u T.

danummure AJIWHY OYTH, NPONAEHHOro aBTOMOOHJIEM (ABUMKeHHe
CUMTATE PABHOMEDHBIM), €CJIH:

a) ckopoctb paBHa 10 m/c, Bpems ¢t c;

6) cxopocTh paBHa v M/c, BpeMs 5 c.

SanumuTre 06/bEM NPAMOYIOJLHOrO mapaJuiesenunea, ecjau AIH-
HBI ero pébep:

a) 4 cm, b cmM, ¢ cm; 6) a cm, b cm, 2 cMm.

Kaxkum cBoiicTBoM o0nazaer uuciao, 3afaHHOE BhIPAXKEHUEM
(n — HaTypaJbHOE YHCJO):

a) 2n; 6) 2n+1; B) 2n—1; r) 3n; n) 3n+1; e) 8n—-12
Sanumure anrebpandyeckKoe BhIPAMKEHUE, KOTOPOE 3aaéT:

a) HaTypaJbHBIE YHCJIA, JeJsAIIUecsd Halesio Ha 3;

6) HaTypaJdbHBIE UMCJIA, AAlOllHe IIpHU JejeHUH Ha 3 ocTaTok 1;
B) HaTypaJbHBIEe YHCJIa, AAaiolue IIpH HAeJeHUH Ha 3 OCTATOK 2;
r) HaTypajibHBIe Yucia, AeJAIluecs HaueJo Ha 7.

PaBHBI 1M OAHOYJIEHBI:
a) 3ab - (-2)a u 6a?b; 6) ax?. 3a’xy u 3a®x3y;

B) %azbc-(—2)ab3c2 u iazb“c‘*;
r) —%axzyzc-[—zg}azxycz % I%an“ysc?'?

HaiiguTe OgHOYJIEH, PaBHBIN IPOM3BEACHHUIO OJHOUJIEHOB:

a) 3a2bic - 6a3bc?; 0) Tbcle? - 14b3cde;

B) 8c2e®k - 12c%k; r) (-16)e2k*p?® - 8e2k3p;

n) (-14)a?be? - 4ab?c?; e) Tk2p2x3 . (—23) k2pix?;

x) gpaxsyz -2 % pxy?; 3) (-—?) ace? - léazczez;
= l 252 .| _?_ 2 . o l 3 3 . g 2

H)[ 25)aek { 111}aek, K)[ 14Jakp 5akp.

_ BmecTo 3BE30UKH nTOoAOEpPHTE TAKOM OLHOYJIEH, YTOOBI IIOJYYHJIOCH Bep-
Hoe paBeHcTBO (897—898):

897.

898.

a) 2a%b - * = 14a°b?; 6) 14a2c® - * = 42a5¢5;

B) * - 17Tb%c* = 85b%c7; r) # . 11a%c? = 88ad¢°.

a) 4ab? + 12ab? + * = 11ab?; 6) 12a2b3 + Ta?b3 + * = a2b?;
B) 15b2c* + * + 2b2¢c* = 22b%¢?; r) 18c2e® + * =0,

IIpuBeauTe nogo0HBIE YJIEHBI:

a) 3a + 8a — a; 0) 2x — Tx + 3x;

B) by — 15y — 8y; r) —2a — 3a + 8a;

n) b—Tb + 3b — bb — 2b; e) 2x — 11x — 2x + 13x — Tx;
xK) ab — 3ab — ab — ab; 3) —xy — Txy + xy;

n) 3m?n — m?n — 2m?n; K) —ax? — 6ax? — 2ax?.
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902.

907.

910.

ITokaKuTe, 4TO cyMMa:

a) ABYX YETHBIX YHCEJ €CTh YUCJIO YETHOE;

6) IBYX HEYETHBIX UMCEJ eCTh YHUCIIO YyEeTHOEe;

B) YETHOTO M HEYSTHOIO YHCEJ ecTh YHCJIO HedEéTHOe.

ITokaxure, 94TO cymMMa:

a) TPEX IIOC/IefOBATEJIBHBIX I€JIBIX 4ucea (T. e. Yucel, Cleayio-
KX APYT 3a ApyroM, Haupumep 2, 3, 4) AenxuTcs HA 3;

6) NATH DOCHeJOBATENBHBIX IIEJBIX YHCeN [AeJuTCs Ha 5.

[MokaskuTe, YTO CAU K [eJOMYy YUCJIy OpubaBUThL €r0 KBagpar, TO
nonydeHHas cymMma OygeT 4€THBIM YHCJIOM.

Muorouines a? — ab — b + b2 npencraBbTe B BUJe CYMMEI JBYX JIBY-
YJIeHOB, OXUH M3 KOTOpBIX a® — b.

Muorounen 3a + 5ab — 2b% — b upeacTaBbTe B BH/le PA3HOCTH ABYX
MHOIOYJICHOB, OJMH M3 KOTOPHIX 3a — b.

BanumuTe ¥ ynpocture BhipaxkeHue A — B — C + D, ecan:

a) A=T7x, B=xy + 4x, C = bx — xy, D = -8xy;

6) A=a?+2b, B=38a2-b, C=b - 2a? D= 2a®-b.

BMecTo 3Bé309KM noAbepuTe OJHOUYJIEH TaK, 4YTOObI BHIIIOJHAIOCH
paBeHCTRBO:

a) 6a + 4b = *(3a + 2b); 6) 10x — 15y = * (2x — 3y);

B) 6x — 6 =x*(1 — x); r) az—‘—lb2=*(b2-—4a2).

VipocTuTe BhIpajkeHHe:
a) 4aab — 5ba? + Ta’b — aba;
6) 25aa2b® + 2a3b - 5b2 — a?b? - 8ab — 9a®b? + 8aa?b®;

B) 3pg — (p + @)% r) 7a? - (5a% — 6m?3);
N x+y-—(x—p) e) x—((y—x)—-y)
x) (4a? — 5b?)(5a? — 4b%); 3) (7ab? + 3b3)(2ab® — 4a2);

u) (a? + 3ab — 2b?)(2a* - 3b); k) (8x2 - 4x + T)(5x2 - x).

IIpeobpasyiiTe BhHIpaXKe€HMe TaK, YTOOBI M3MEHMJICH 3HAK, CTOA-
My mepej HUM, HA IPOTHBOIOJIOKHBIN:

a) (2x—38); 6) —(m-3n); B) —(-2p+3¢); 1) (-a-2b).
ITon6epuTe ogHOUNEHB! A 1 B Tak, 4T00HI BHIIOJIHAJIOCH PABEHCTBO:
a) 2a%b* — 4a®b? = A - (b? - 2a);

6) A — 4x2y* = 2x?y?(3x — B);

B) 10mn*+ A =5mn? . (B + 3n);

r) (x-2)(x+3)=x%2+ A-2x - B;

n) (a-—AY(B-1)=a?~-a—ab + b;

e) (A+B)(p +q)=p®+pqg+pq+q*

YopocTuTe BEIpAXKEHHE:

a) (x—1D(x+ 1) 6) (x—-1)(x2+x+1);

B) (x-1)(x®+ x2+x+1).
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911.

912.

914.

ITpeo6pasyiiTe BhIpa)keHMe B MHOI'OYJIEH:
a) (@a+b+c)% 6) (x+y—2)% B) (m + n + k)%
r) (a-b-c)3 x) p+x+c+d? e) (a+m-— k- q).

Ynopocrure BeIpa)keHHe:

a) (2x +y - 32)% - (x — 2y + 22)%

6) (m —4n + 52)2 — (83m — n — 3k)%;

B) (4 - 2p + ¢%)? — (38p% - 5q + )%
r)(@a+b+c)P+(@-b-c)+(b-a-c)+(c-a- b
Bwmecro A, B u C noabepute 04HOUIEHBI TAK, YTOGHI BHIIOIHSIOCH
PaBEeHCTBO:

a) 2x2+ Tx - 15=(2x - 8)(x + A);

6) 8-2x)(4-x)=A - 16x + 32;

B) (3a% — b)(4b — a?) = -3a* + A — 4b2;

r) (4x?y>+ A’ =B + C + 0,01y8;

n) (8a%b® - A)2=B - C + 0,16b".

BrimenuTe monHbIM KBaApaT U3 AByUJIEHA:
a) x2+4x + 1; 6) 4b2% + 8b + 6; B) a® - 2a + 3.

HdokassiBaem (915—918).

917.

Hokaxure, uTO:

a) KBAJAPAT HEYETHOI'O HATYPAILHOTO YMCJA €CTh YHCJIO0 HEUSTHOE;
6) mpu A =m — 1 Beipaxenue A2+ A + m ABIAETCA NOAHBIM
KBaJgpaToM;

B) nnsa moboro mesioro n mpoussegesue n(n + 1)(2n + 1) gexurcsa
Ha 6;

I) cyMMa JIBYX IIOCJIEOBATEbHBIX HEUSTHBIX YHCEJ JeJUTCA Ha 4;
[1) Pa3HOCTh KBAAPATOB JBYX JIOOBIX HEUETHBIX UMCE] AeJTUTCA Ha 4;
€) KBaJpaT HeUETHOIO YHCJIA, YMEHbIIEHHbIA Ha eIUHHILY, HeIUT-
cqa Ha 8;

xK) 6pa:moc'rr, Ky0a HATYpPAJIBHOIO YMCJIA M CAMOI'0 YHCJA JeJIUTCH
Ha 0.

3uas, uro x% - x (rge x — mesoe uKcsI0) AeNHUTCS Ha 6, HOKaXKuUTe,
4TO BRIpakeHusa x° — Tx, x% + 11x, 5x% + 13x — 30 gensrTcs Ha 6.

Hokakure, 4To AaA Ja000ro IeJOro Yucjia X 3HAYEHHUE MHOIO-
wireHa: a) x? + x uérHoe umMcygo; 0) x? — x genurcsa Ha 3.
JokaxuTe, YTO NPOU3BEAEHNE YETHIPEX IOCAEA0BATEIbHBIX HATY-
PalbHBEIX 4YHCeJ, VBeJHUYeHHOe Ha 1, ecTs TOUHBIHA KBaapar.

Uccnepyem. BepHo 11, 4TO €ciiu X — Lejioe IUCIo  5x + 9 ne-
aurca Ha 17, To BmIpakenue 10x + 1 raxske genurcs Ha 177

HAokasbiBaem (920—926).

HokasXuTe, 4YTO €CJIX IPHU HEKOTODPHIX LEJBIX @ M b BhIpaskeHUe
4a — 5b penutcs Ha 13, To BEIpaskeHue Sa — 23b TakKe HEIUTCH
Ha 13.



ﬂ243 3amaHusg JJ# NOBTOPEHHA
o T e T R

921. [loxaxmure, 4TO eciu BhIpaxkenue 3a + 4b + 5¢, rue a, buc— ne-
JIble umesa, Aeantes Ha 11, To u 9a + b + 4c¢ menurca Ha 11.

922. Jloxa)xuTe, YTO €CJIM IPY HEKOTOPBIX LEJbIX X H Y BBIpaKeHue
: x2 + 9xy + y? nemurcsa Ha 11, To u x? — y* menmrca Ha 11.

923. [lokaXuTe, 4TO:
a) 710 - 79 — 7% gexurcsa Ha 41;
6) 9100 — 999 4 998 — 997 pejurca Ha 41.

924. JloxkajkuTe, UTO CyMMa TPEX IOCJIeJOBATEIbHBIX CTeeHed Ynucia 2
genutcsa Ha 7.

925. [loxkaXuTe TOMIAECTBO:
a) %(m+n)2 +%(m- )2 = m? + n?;

1 ¥ {a .
6) (—2-(m+ n)) - (—2— (m - n)} = mn;
B) (7b — 5¢)%(b + 2¢) — b((Tb + 2¢)? — 119¢?) = 50c3;
r) (3a — 2x)2(a + 3x) — ((@a — x)(a% + 16ax — 16x2) — 4x3) = 8a?;
1) c(8c + 3a)? - ((8¢ — a)®(c + a) + 24a?c) = —a?;
e) (a +b)®—3ab(a + b)=a®+ b3
x) (2 —y)® +3xy(x - y) =23 — Y5
3) b-cP¥+(c-a)¥+(@a-bP=3(a-b)b-c)(c—-a).

926. [loxaskuTe, YTO IPH JIOOOM I1€JIOM 71 BEIPAKEHHE:
' a) (n—-2)-(n(3+ (n - 3)% — 10) pasuo 2;
6) (5 + 3n)2(4 - n)— n(96 — (3n — 1)) passo 100;
B) (6n + 7)2 - 2(n — 3)(6n + 7) + (n — 3)? xpaTHO 5;
r) 2n+ 7)2-2(2n + 7)(2n — 3) + (2n — 3)? xparuo 10.

Pagzaokure Ha MHOKuUTEnu (927—931):

. 927. a) 4x2-9; 6) xt-1; B) x6-1;
- r) x2-1; n) x8 — 4dx* + 4; e) 9x5 + 6x% + 1.

928. a) x6+x2+2; 6) x6+x2-2; B) xX*+x+1; 1) 2P+x-1.
929. a) x°— 1; 6) x6—1.

930. a) be(b+c)+ac(c—a)—ab(a+b)
6) a2b2(b — a) + b%c%(c — b) + c%a?(a - ¢);
B) x3+ bx?+ 3x - 9.

931. a) m3 - 5m? —4m + 20; 6) 4ay — 3ay? + 3xy? — 4xy;
B) 4b%x — 6x — 24b%y + 36y;
r) 2ma + mb — me — 2na — nb + nc;
n) k*+ k2-20; e) md—3m + 2;
®) yr—y2(22+ 1) + 2% 3) ¢+ cd+c— 2d?%+ 2d.
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934.

IIpn xakux 3HaueHHUsX GYKB JAaHHOE BBHIPAIKEHHE PaBHO HYJIIO:

a) 3b; 6) 2(a + 1); B) Xxy;
r) m(n— 1); a) (x - 3)(x - 2); e) 2-y)(y+3);
x) (x — 5)% 3) (m + 2)2?

Uccnepyem. ®parnysckuii mMatematuk AHApHeH Mapu Jle-
JKaHAD NPEeAJIOKMNI TAKYIO GOPMYJTy IIDOCTBIX uuces: p = 2x2 + 29.
CKOJBKO TpOCTHIX 4YHcesa AaéT 3Ta (opMysa IPH MOACTAHOBKE
B HeE MOCJIeJJOBATENILHEIX IENbIX 3HAYEHUH X, HAYMHAS C (—28)?
BeimonauTe BRIUMCIEHUA 4O NONYYEHHS IIEPBOTO COCTABHOTO
qHca.

AokasbiBaem. Jloxaskure, 4T0 A5 JIOGLIX HATYpaJdbHBIX YHCEJI
@ u b Halpércs TaKoe IeNoe 3HAYEHHWE X, UYTO MHOTOYJIEH
ax? + bx + 29 6yzeT COCTABHBIM UHCJIOM.

Haiingure 3navenue Boipakenus (935—936):

a) (5a + 3)(5a — 3) npu a = 2;

6) @a-2)(a+3)-(5-a)(4-a) npu a =-2;
B) 5a? — 10ab + 5b2 npu a = 124, b = 24;

r) ax’®+2axy +ay*npua=4, x =71, y = 29.

a) (3x - 2y)2 - (2x — y)? upu x = 2,35, y = -1,65;

6) (2m — n)®2 + (m + 2n)2 npu m = 3,2, n =-3,4;

B) (6a — 1) — ((10a + 3)(10a — 3) - (8a + 1)?) npu a = —0,05;

r) (B+4)2—-(k+3)»2-4(k—-3)(k+ 10) upu k= 1,375;

) 51mn (m +5n)—9n3—(4mn? - (m + n)(5m - 3n)?) npu m =-0,2,

n=—;
2

€) (x—2y)(4x - 3y) ~ (5Txy ~ 2y) (28x* + Oy) mpm x=—0,5, y = o3

%) (4a — 3b)%(b — a) — (93 — a(4a — 5b)?) npw a = 0,4, b = %;

3) 2x-9y)(x+y)-(y(y +2,5x)* + x2(4x + 1,75y)) npu x = -5,
y=0,1.

Breruucnure (937—941):

937. a) 602 - 10% 6) 1202 - 80%; B) 382 — 122
r) 632 — 172 ) 152 — 252 e) 192 — 292
x) 642 — 72 3) 144 - 11%; u) 132-9 - 25,
1, 532-272 532272 773-69% 773+ 418 1,
938. 8) ot 3P  se- oz % 70i—62 " 125 -9 2’
652-322-97.11 | 562262 109% +160-32-51> 422-36

+ W
B) —%r_36¢ ‘ee_1e’ 1392 112 847 _122



g 245 3apanusa N8 MOBTOPeHHA
&= S S S

(9,126 : 0,65 + 0,46) - 7,18 + 1,45- 28,2

939. a) 3,45% - 0,557 ’
6) 3,05% — 2,55 _
0,35 - 388 — 28,8 - (20,56 — 14,501:0,85)°
9 .1 1 3
— = | 42N —-.3,85- 14—
[320+16] 27,7 + 52+ 3,8 =
B) .
2 i) 7
178 S a5 s fanls
( g~ LTS SJ 12
(12,4%— 4.22).0,49 0,8+ 0,35 .
A 2) 0505 O @m-31) 0089
o 142 - 152 + 62 _ 5 192-2.19-18 + 182
122 - 182 + 152’ 0,73 - 0,93
3_ a3
(97—-42?3— 97« 53] 1 (152,5% - 27,5%)
- 941. a) e ;
36,52 17,5%): [ 27+ 33" _57.33
90
3 3
94,52 30,52) : [ 89 29" _ 49. 29
98
6) 3 3
(133,5% - 58,5%) : o L W)
38
942. Cokparure Apods:
5 8a’c + 16abc — 4ac® 6) 30m?k — T0mnk — 40mk?* |
6bc? — 12abc — 24b%¢’ 56n2k + 32nk? - 24mnk ’
) 15a%bc — 30a’b*c + 15ab’c r) 80m?n®k* — 20m*nk?

12a%2 — 12ab2c? ? 16 m3nk? — 64m?n2k? + 64mn3k? "

VYupocrure Bripaxenune (943—944):

1 2 1 3 3 x
943. a) — + =; LT - ;
a)ﬂ+a ﬁ}b 2b B) x—a x-a
b 5 3k, 2. 3% 2
a-b b-a’ bk’ ®-1) 1-b°
oy 22-1, 4 . T 4 m-n,
x2—4 x-2° m m-2n 4n®-m?’
) 3x 6  3x-2
®-2x+1 x*-1 22+2x+1
2 2
944. 1) ba b 6) 2a l1+a

A-a)y (@-12’ @-17 d-ap
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945. IlpeoGpasyiiTe maHHy0 APO6hL B cyMMy ApoGeii, Hanmpumep:

o= 2
fx-Bxtd Bt Bx A _a. g4
x X

x x
m+n x -2 1-2x
a H 5 e
) 3 6) 5 B) x
3a — 8b x2- 2x 4y — 9y°
b)) R) = e) 12y
5x34+ 2x2 - x—8 x2-5x+6
xK) ; F) By
2x x -2
) 12 - Tx + 22 ) 12m* — 9m*+ m — 6
x-4 ’ 3m? ’

946. Bumecto A, B u C nmopbepuTte nesble BHIDaKeHUA Tak, 4TO6bI pa-
BEHCTBO OBLIIO BEPHBIM, ¥ YIPOCTUTE MOJYYEHHYIO ApPOOb:
a- 1+a+ 1_(@a-D@-1+(a+1)a+1),

) awl a1 A
6) m 2m _ m(5 - 2m) + 2m(3m — 1)
8m-1 5-2m A ’
2) B _C =(x—~1)(x-1)+3x(x+2).
x+2 x-1 A !
B C _(p+qg)p+qg-2pg
r) N g .
B, Py A
Ynpocrure BeIpakenue (947—950):
a+b a-b a? 1
. + : ;
DA% =) [a—b a+b] az—b2+az
e
x’y — xy? y , x
0) +xy |- +=1;
x-y y
n m m2  n?
P (m—n+m+nJ {nz m? 2)’
x+1 x-1 1
r) (x—-l_ +1+4x) (x-;],
a a? a x8
e
&) 4x-3 4+5x 3+ x— 10x*
3-2x 3+ 2x 4x2-9 °
x° x2-9  3x°+ 81x? 2
. . - : ~ 9
DAY, &) x2—6x+9 x%+ 3x2 x? (= )
2 2 _ 5_ Q.2
6) a a‘-4  a’°-8a : (@%- 4);

a’+ 4a+ 4 a®- 242 a
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m+ 2 1 :
- -3m— 3m;
E) (8 8m + 2m?  4-2m m2~4m+4) ’
1 a+ 2
- -ba — ba;
r) (02 da+4 4-2a 2(2—a)2)
) l+c | 1+ 2¢  de—-2 1
M a= 4c T8 1 4c%+2c+1) 2c+1 (1+2)°°
b+1 4b2+2b+1) 2b+1 1
e) i . : - ]
2 - 4b 8° -1 1+ 2b 4b-2 (2b+ 1)
949. a) —* y x? + 3xy — 2y? |
' x—-2 x+2y 4y? — x*
6) Hr?+ x4+l 2-ax+1
x8-1 x3+1
1 1 1. .1 a m
% ™ a' b b n
- 950. a) ; 6) ; B) ; r) :
1 1 2 - ¢ a m
a- = n+ — —== -4 —
b m a b b n
a+b 1 1 ¢ e+l
a-b 1-m 1+m c—-1 c
i R e K) A
(@ + b)? ) S ¢ '.e=1
- p? 1- 1+m c+1 c
951. Jlokassisaem. HssecTHO, UTO x+% — 1eyioe umcyao. Jloxaxxwu-

Te, 4TO:

1 1
a) x?2 s

6) x% +

meJgoe 4HCJIO.

952. YupocTuTe BhIpaKeHHUe:
2 R | 1 1 1 1 1 1
a) - — =; 6) = - =; — - : - ;
) 179 Y=g B i wid el %l
- 953. IlpeacraBbTe B BHAE PasHOCTH Apolbeii: :
a) L; 6) L; B) ;; r!) _.___.li'
1-2 3-4 x(x+ 1) (x+ 2)(x + 3)
954. Briuuciure:
1 1 1 1
a + + B ]
) 1:2° 2.3 3-4 * N 9-10
1 1 1 1
6 - 4 +
) 1-2 2-3 3-4 99 - 100
B) L L T W .
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955. [lokaseiBaem. [Jokaxxure, YTO OPH JIOOGOM HATYPAILHOM n:
1 1 1 1
a - + Foietr— :
) T273.373.4 T
1 1 1 1
6 + + R
T T T e e v e

¥
2

956. anoc:'ll'n're BMp&}l{Ei—IHe:

Y e GiDELE
6) ——+——31 ., 1
x(x+1) (x+1)(x+2)  (x+2)(x+3)
2 2
B) + ;
x(x+2) (x+2)(x+4)
1 1 1
r)

2G+2) G DGET Y i DET6)

doka3sbiBaem. [Joxaxure Toxaectso (957—958):

Al x 1. 1
957. LGl I Y A S S CrOr
a) (yz I) (yg y x) xX+y

o3 Ger-a) (5
y x y x x x -y
2
1-—-: i = —-m;
B) (m+ l—m) [ m—l)
4ab a b 2ab
= b|: - - =a-b.
£ (a a+b ] (a+b b-a a2—~b2]
m? + 2m 1 m2+n 5n
58. - - : = 5;
238 &) (f-l.mﬁ—rz2 2m+n] 20m? + 10mn n - 2m
6) 5a 5a+3b  25a* . 5a-3b _ ..
5a+3b | 5a-3b 25a%-9b%) 10a + 3b ;
) 20 4 ) a+t4 a> _ a+4,
a?-16 4+a) 8-a 32-8a 8 ’
2 _ 2
r)l[y ny(x+y2+ x+y2J+ =1
x\ x+y (x-yv)* =xy-y x+y
m 1 m 2 m m-—2
) = 3

m—2m+1 1-m m+1 m+1 (m-12 mi-1

e) a _ a-=b), b? N 1 —2_q
b2+ab a?+ab) \a®—ab? a+b b =
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Dokasbisaem (959—960).

- 959. B «Apudpmerurke» Huodanrta (III B.) comepKUTCA MHOIO TOMK-
gectB. JlOKaKuTe ABA M3 HUX, JAaHHbIe B COBPeMEeHHON 3amuCH:

%) 144 304 60 _ _60x%+2520
x* — 60x% + 900 x2-30 x'-60x%+ 900
96 12 12x*+24

6)

x' - 12x°+36 6- x2 xi-12x2+ 36

960. [loxakute ToxaecTBo JI. Ditnepa:
3 3 3 3
a8 + Bb? +(b(2a +b3)) - (a(a + 2&)] _

a® - b a® - b
961. IIpu kakux 3HaueHHUAX OYKB gaHHAadA Apob6b paBHA HYJIIO:
a) X 6) 6m 5) a— 4,
x24+ 2’ m-8’ a+1’
2y -5 3x+ 7, e) 6—9x?

r) s n)

2x - 5" 5+ 4x

Haiinure 3uauenue Beipaxkenus (962—963):
7 3

962. - = 10;
| % sk Tiasip Tme=10
6) 2a—1 22 1 npna=—*1
2a 2a-1 2a- 4a? 2°
x-2 6x - 13) 15 - b5x
963. = . - 3.5;
a) (x2—2x+4 x3+8] S 1 o= B0

—:1 4x + 5 2-x
6 = + : = 0,6;
)(xz—x+1 x3+1] dx_dx+4 PO¥ 0.8

8a® — 27b o o
B) W5+ 2P gap "PR F= BB =g
64a3 + 8b° o
r) @a - b+ 2ab npu a =-0,25; b = 1§'
- Pemure ypaBuenue (964—977):
964. a) x— 11 =1T7; 6) 6 +x=2; B) 12 + x = -6;
r) x+ 13 =5; n) Tx=-14; e) —17x = 51;
K) 6x =T, 8) 2x =-13; n) —x =2.
| 965. a) x+2=1; 6) x -3 =2; B) 2x = 3;
r) -;-x=4; n) 2x+ 5 =2; e) 2x--;::1;

#) 1-x=3; g) 2—x=T:
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967.

968.

970.

971.

972.

- 973.

974.

975.

976.

a) x—5=6; 6) 5+x=3; B) x+T=1T;

r) x - 6=6; a) x + 3 =-6; e) x+12=1T;

xK) 2+ x=-1; 3) x—-3=-3; u) 2x = 4;

K) —5x = 100; a) 3x = 2; M) 11 = b5x;

H) 2x =0; o) —x=1; ) %x:&

a) 3x + 2x = 10; 6) bx + x = 6;

B) 4x — 3x = 5; r) 4x + 2x — x = 10, .

a) 3x—x=8; 0) 2x —3x + 2 =5;

B) 3x - T7T-5x+4x=1; r) 2y-5-12y + 3 + 3y =12,
a) 2x+ (8x + 1) = 4; 6) 2x+5)+(Bx-8)=T;
B) 2x —(x — 1) = 3; r) 2x-3)+(x+1)=13.
a) 3(x - 2)=8; 6) (x+2)4=T,;

B) (2x+1)9=09; r) 5(2-3x)-7=0;

o) 3(x—-5)+8=1T7; e) 6(x—3)+2(x+2)=10;
x) H(x—1)—4(x - 2)=10.

a) 2(x — 3)=6; 6) (x —2)4 = 15;

B) 92x-1)-T-x=0; r)

a)(2x+58)+(B8x+8)=1T; 0)
B) 4+x—-8+((2x-5)=0; 1)

2x+1)9=9;
0,1(1,2x - 2) - 2(0,5 + x) = 0,68;

1 1 1 =
E(x+8)+1§+2(lg—xJ—O,

3(x-3)-5—-(2x-5)4=0.

(2x-3) - (x+1)=1.

a)
6)

B)

2 1 1 y
r) £(0,5x - 3)- 0,2(25- 5x) - 30,5x-3)=0.

a) b(2-8x)-83(2-x)-2Bx-8)+7(2x-8)=0;
6) 0,6(x-0,6)-1-0,8(0,4—-x)=0;
1 1) _
B) ~2(35x—0,3]+:c—~0,3(x-—EJ—O.
2x -3 _ .. S5x+11 _ . Tx-3 _ . 3x+4 _
X _ 9. % 8, 2x _ 5.
a)§—2, ) 0) 4—13, B) 3 15 :
x _ 42, £—1 _ 5, _x+ 2x _ q.
r) == 15, A —5 1; e) 3 3 0;

2x + (x — 3)— 23 — (2 - 3x) = 0;
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- 977.

978.

x x 2x x

s & 28 -—=+=-1=0;
xK) 2”3 22 3) 23 +54

X X x x

——2-—=—=0; =+ ==19.
) = 2 7 0; K) 3 4 3

a) (x+1D(x-1)-(x—-2)(x+3)=0;

6) 2x—-1)(x+2)—(x—-5)(2x+1)=0;

B) 3(x+1)(x+2)=9+(3Bx —4)(x+2);

r) 52x +3)(x+2) - 2(bx — 4)(x—-1)=12.

H 3 nanupyca Axmeca (ox. 2000 2. do H.3.). PemunTe ypaBHeHUe:

1 e . g _}. g — :
a) x+zx =21 6) (x+3x] 3{x+3x) 10;
1 1 2 1 i ;
B) x+-2—x+zx—10, r) x+§x+§x+?x-—37,
) 3x+-1—x+l-lx+lx=1.

3 3 3 9

- Pemure ypaBHeHWe, cuuTas, 4To @, b, ¢, y — AaHHbIe YHCJIA, & X —
' HemssecTHoe (979—982):

- 979.
980.

981.

982.

a) x—a=0; 6) x+a=1; B) x +a = 2b;

r) c+x=a-b; o x+y=2; e) y—3=a + x.
a) 2x =a; 6) ax=1,a#0; B) bx=c¢, b#0;
r) cx=-y, ¢ #0; n) xy=0,5 y#0; e) —ax=0>b, a#0.
a) 6(x —a)="T(x+b); 6) 5(x +b)=3(a - x);

B) alb+x)=38a—-(x—a)b,a+b#0;

r) 2a-(a+b)x=(a—-b)x, a#0;

o) c—(c+a)x=(a-c)x—-(b+ax), a#0;

e) ax-ba-x)=c(b-x)-b(c—x),a+c#0.

a) (x+a)+ (2x — 3a)=a; 6) (2b — 3x) + (x — 5b) = 4x + 6b;
B) (2x — ¢) — (bec — x) = 3c; r) 3x — (a — 2x) = Tx — (x + 3a).

Pemure ypasHeHue, cuuras, 410 a, b, k, m, n, p, ¢, y — KaHHBIE
yucJsia, & X — HEeHW3BECTHOe:

a) ax=3 + b; 6) 2px =gq; B) kx +y=0;

r) 2yx —q = 3; o 2m-nx=1; e) 3a?b — 6abx = ab.

H3s «Apupmemuru» Quogpanma (III e.). Pemuure ypaBHEeHUE
(@+b)x+ (a+ x)b
2 ?
TZle X — HEW3BECTHOe, @ U b — H3BECTHBIe YMCJA.
Onpepennre, IPA KAaKOM YCJIOBHH:
a) ypaBHeHUEe MMeeT eJWHCTBEHHBII KODEeHb;
6) ypaBHeHUE He MMeeT KODHeH;
B) KOpDHEM ypaBHEHHUS fABJIsSETCA Jio0oe YHUCIIO X.

b+ x)a =
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CuCTEMBI IMHENHbIX YPOBHEHMIA

o TekcToBble 3apa4m

~ 987.

Pemure cucremy ypaBHenwmii:

2x+y =5, x-2y=-—
¥ {3x—4y=2; © {3x+4y—17
5 2x-6y =0, r) 3,2x - 1,2y = 2,
x+y=—-4; 0,5x + 0,6y = 1,1;
) 5,1x - 3,8y = 13, e) 4,8x + 2,5y = 23,
P 11,72 - 0,8y = 9; 1,2x - 0,5y = 17T;
x+y+2=0, x-y—z=-2,
K) 2x+y— 2z =4, 3) \x+2y—-3z=1,
3x—y+z=6; 3x—- 2y +z=-5;
3x - 5y = -1,
H) 16x—-3z=12,
2y — 5z = -1.

H3s «Apugppmemuru» Quoganma (III 6.). Pemute cucreMsl s
BCeX BO3MOXKHBIX 3Ha4YeHuit a, b, ¢ u d:

= x+y=a, x+y=a,
x+y=a,
a 4] B

Pemure 3asady, cocTaBUB YUCIOBOE BhIpaKeHHe:

a) Kynneno 3 kr s6nox nmo 30 p. 3a 1 xr u 2,5 Kr rpym, Kuio-
rpaMM KOTOpBIX cTOHT zopoxke Ha 10 p. OmpepenuTe CTOMMOCTH
NOKYIIKH,

6) B nepBou Opuraze 12 pabounx, Bo BTOpoii — B 3 pasa Gosbime,
4eM B IIepBoii, a B TpeThel — Ha 22 pabouyux MeHbIe, YeM B ABYX
nepBuiXx Opurazax Bmecre. Ckonbko paboumx B TpeTwheil Gpurame?
B 6ugone 6 x xBaca. Y3 Hero oranau B 5 pas Goable, yeM ocTa-
Jock. CKONBKO JIUTPOB KBaca OCTAJOCh B OujoHe?

a) Paccroamme mexxay cénamu 18 xm. IlyTHuk npomén B 5 pas 607b-
uie, 9eM ocTagsoch NPoiTH. CKONBKO KMJIOMETPOB OH YiKe Ipomén?
6) Hexro MOACYUTAN, YTO NPOINEAIIAs YacTh CYTOK B 2 pasa
MeHbIIe ocTaBuIeiics. CKOJBKO BpeMeHH MPOIILIO C HAYaja CYTOK?
B) HexTo mopcumras, uro ¢ Hauasa roxa mpouwio B 4 pasa 6osbmre
JHel, 4eM OCTaJoch A0 KOHIIA rofga. B Kakom MecdAne oH BEJ IOJ-
CYETHI?

3adavu anv-Xopesmu (VIII—IX eas.).

a) Haiigure ABa yucia, 3Has, 4TO UX cymMma pasHa 10, a uX OTHO-
meHue — 4.

6) PasnocTs AByX Ymce) paBHA ABYM, & WX OTHOUIEHWE — YHCIY,
obpatTHOMY AByM. Haiigure aTH umcna.
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994.

995.

997.

Bpar u cecTpa KOJIEKIHOHUDPYIOT OTKDPLITKH. ¥ Opara B 2 pasa
GosbIlle OTKPBITOK, YeM y cecTpel, a Bcero y HuUX 60 OTKDBITOK.
CKOJBKO OTKPBITOK Y KaXXAoro?

Cmapunnas 3adava. Tpm mBenm 3apaborand B OJHOM JOMe
21 p. 15 k., npuuém nepsas paborana 4 aua no 10 9 exxeaHEBHO,
BTOpas — 5 nHe#t mo 9 4 m Tpersbs — 7 aHedl mo 8 u. CKOIBKO
MOJIYYUT Kaxkaas U3 3apaGoTaHHOH CyMMBI COOOpPa3HO BPEMEHH,
ynorpebGiéEHOMY Ha padory?

3a gBe kHuru samjgatruwiau 150 p. Ompejgenure CTOMMOCTE KaiK-
ol KHUTH, eCJH M3BeCTHO, 4TO ojHa u3 Hux Ha 40 p. memesnie.

a) Cymma aByx uuces pasHa 106, a ux passocTh paBHa 42. Haii-
AHTe YHCJIA.
6) Cymma asyx umcen pasHa 201, a ux pasHocTh pasHa 99. Haii-
AUTE YHCJIA.

a) Oxgso ymcyao Goasmme apyroro Ha 56. CymMma 3THX uuces pas-
Ha 420. Haiigure umcaa.
6) Oxuo uyuciao mMeHsblne Apyroro Ha 105. Cymma aTuX 4uces paB-
Ha 203. Haiigure uucaa.

a) Ha nepsoit moske B 2 pasa Goablle KHUI, YeM Ha BTOPO#, HO
Ha 23 KHUIM MeHbIIe, YyeM Ha JBYX Ioigkax BMmecTe. CKOJBKO
KHUT HA Kaskao# moyke?

6) B cy66oTry MarasmH npojas B 3 pasa Gonbpmie KoHdper, ueM
B NATHHUIY, HO Ha 50 Kr mennmme, 4yeM 3a o6a atTu nHA. CKOIBKO
KHMJIOIDAMMOB KOH(ET IpoJaHO B KaMKABIM U3 9THX JHEH?

a) Cymma AByX 4mces, OQHO M3 KOTOPHIX Ha 5 GoJblne Apyroro,
pasHa 19. Haigure atu yucia.

6) Cymma aByX 4mces, OAHO M3 KOTOPBIX Ha 5 MeHbIIe Apyroro,
pasaa 19. Halizure aTu umucia.

B) CyMma ABYX 4mceJ, OAHO U3 KOTOPHIX B 5 pas Gosble Apyroro,
pasua 19. Haliaure st uuciua.

r) Cymma ABYX 4yucCeJl, OJHO M3 KOTOPBIX B 5 pa3 MeHbIle Jpyro-
ro, pasaa 19. Hajigure st qucia.

3adauu C. A. Pavuncrozol. a) JIpa Manb4uKa AI'PAj¥ B INAITKH,
Yepes HECKOJBKO MUHYT Ha [OCKe OCTAJIOCH NYCTHIX UEPHBIX KJe-
TOK BTpoe 0OoJIbllle, YeM 3aHATHIX IIAIIKAMH, & Y OJHOI'0 MaJbuu-
Ka Ha 2 mamKu 0ojblle, yeM y apyroro. CKOJBKO IIallleK ocTa-
JIOCh ¥ Kaxxjaoro?

6) Hous TKasa oxHa 4 AHsA 10 3 aApIIMHA B JleHb, HO IIOTOM CTaja
TKATh U MaTh — [0 5 apiuuH B JeHb. Korja Ux TKaHBA CTAJO IO-
pOBHY, OHH mpexparwiaun pabory. CKOJIBKO apmIMH OHM COTKAaJIH
BABOEM?

B) S1 BceM CBOMM yYeHUMKAaM J[aJl OPEXOB MOPOBHY. YeTBepo U3 HUX
chenu 1o 12 opexos, 1 TOTAA Y 9TUX YETBEPHIX OCTAJIOCH CTOJBKO

! Cenpcxuit yaurens C. A. Paumnckuit (1838-—1902) usobpaxkén Ha Kap-
. rure H. II. Borzanosa-Benbsckoro «Yerusiil cuér» (c. 254).



OPEeXOB, CKOJIBKO IOJYYHJ OT MEHA Ka'XKAblid u3 HUX. [I0 CKOJBKY
OpexoB A paszgaBaj?

r) HexTo umesn 5 mereit u gand UM NpAHUKOB noposHY. Tpoe us Hux
CBEeJIA II0 D NPAHUKOB, M TOTZA V BCEX TPOHX OCTAJOCH CTOJBKO
NIPAHUKOB, CKOJBKO YV ABYX OCTalbHBIX. CKOJBKO BCEX IIPAHUKOB
posmaHo?

n) Ecau ¥k moum peHsram npubasutb 4 p., v MeHsI OyAeT CTOJBKO
}Ke, CKOJIBKO y Mmoero Opara. Ecam K MOMM JeHbraM HpHOABHTH
55 p., y meHs Oyzer B 4 pasa Gosblie, yeM y Moero Opara. CKOJBKO
OeHer y Kaxgoro?



= 255

3anaEMa A MOBTOPEeHMA
T S R R T T IATI

1000.

~1001.

1002.

1003.

1004.

1005.

1 006‘

1007.

1008.

Uuwem undopmauuio. Mcnonedya yueGHUK, CIPABOYHYIO JIM-
Teparypy u VUHTepHeT, nmoaroroskTe coobmenue o C. A. Paunn-
ckoM U ero kEure «1001 sagava AaA yMCTBEHHOrO CUeTa».

CKOpoCTh TeYeHHs pPeKH 2,5 KM/4. 3a CKOJBKO YacoB KaTep,
HMeOIIui cOGCTBeHHYIO cKopocTh 20 KM/4, IPONJIBIBET PACCTOS-
HUe Mexay npucranamu 12,6 kM Tyza m o6paTHO?

CropocTh JIOAKHM TI0 TedeHUIO0 12 KM/4, & IPOTHUB TEYEHUS
9 km/u. KakoBa CKOpDOCTH TeUeHHS DPEeKHM M COOCTBEHHasl CKO-
POCTh JIOAKU?

a) Paccroanue, paBHOe 42 KM, JIOAKA IIPONJbIBAET II0 TEUYEHUIO
3a 1,4 4, a mpoTus Teuenus 3a 1,6 u. KakoBa CKOpPOCTE TeueHUA
pexu U coOCTBEHHAs CKOPOCTH JIOOKU?

6) PaccrosHpme Mek1y NPUCTAHAMHU, PaBHOe 42 KM, TEILIOXOJ
OPOXOAMT MO TedeHHWO 3a 1,2 4, a NPOTUB TeueHus 3a 1,4 4.
3a CKOJIBKO YacOB 3TO PACCTOSHUE MPOILIBIBYT MJIOTHI?

Cmapunnaa 3adava. Hekto, OTOpaBidaAchk B JIABKY, B3I C CO-
60it 10 p. Ecau 6b1 OH mM3HEpIKaj eIllé JYeTBepTh TeX JeHer, Ko-
TOpbIE ¥ HEro OCTAJUCH ITOCJe IIOKYIIKH, TO Y HEero OT B3ATHIX
¢ coboit meHer ocranoch 66l TOMBKO 75 K. CKOJIBKO OH M3aepxan?

JIauHuUK NpULIEa OT Aady Ha CTAHIIUIO 3a 13 MMH J0 oTXOoJa mo-
eana. Ecom 6561 0H Ha KaM /bl KUJIOMETp TpaTua Ha 3 MUH 60Jb-
e, TO MpuImeés 6l 3a 1 MUH 0 oTHpaBieHudA noesxa. lanexko iu
OT CTAHIIMH >KHBET JaYHHK?

Cmapunnas 3adayva. Ecnu npeanooKUTh, YTO JOIIags GexuT
BTpOE MeJlJIeHHee 10e3/1a KeJIe3HOM Aoporu, To oHa Oyaer oT Hero
OTCTAaBATh HA OJHY BepcTy KakAble 3 muH. OnpenenuTe CKOPOCTH
noeszia. BeIpazuTre OTBET B KHJIOMETPAX B 4ac ¢ TOYHOCTBIO [0 Je-
careix. (1 Bepcra = 1,067 KM.)

Ot Mockssl 0 Kypeka 537 km. 113 Mockser B Kypck BeIIIesn Imo-
e3]; co cKkopocThio 60 kMm/4. Yepes 6 4, B 20 u 55 MuH, Ha npoMe-
JKYTOYHOM CTAHIMM IEPBLIH I0e3] BCTPETHJICA C IIOe3J0M, BBI-
menmum u3 Kypecka B Mocksy B 17 u 55 mue. Onpepenure,
¢ KaKOM CKOpPOCTHIO ABHI'AJICA [0 BCTPEUYH BTOPOH moOe3n.

K npuesny HayaJbHHKA HA CTAHI[MIO OOBIYHO MPUCHIIAIOT MAalllu-
Hy. Ilpuexas oH ogHa)KILl HA 4Yac paHbIIe, IOINEN IIeIIKOM M,
BCTPETHB IIOCJAHHYIO 38 HUM MAIIWUHY, IPUOGELI ¢ Hell Ha MeCcTO
Ha 10 MmuH paHbIIe 0OBIYHOIO CPOKa. BO CKOJBKO pa3 CKOPOCTH
MAaIIuHbl 0OJBIIE CKOPOCTH HAYAIBHHKA?

a) Haiigure % ot unucyia 324.

6) Haitgure uucio, % KOTOpPOro paBHBI 324.

B) Kaxymo uacts uucaa 450 cocrasiaser yucio 1807
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~ . 1011.

- 1014.

- 1015.

1016.

-~ 1017.

- 1018.

a) Haiiaure uncno, ~§— KOTOpPOTr'O PABHBEI g or 600.

6) Haiigure uncno, 0,6 xoroporo pasusl 0,1 ot 120.

a) Hai#igure 0,13 gucaa 400.
6) Haitaure amcio, 0,3 Koroporo pasubr 999.

a) Haiimure 13% wywuciua 40.
6) Haiinure uncao, 12% xoroporo paBHEI 24,
B) Cxoxbko nmpoueHTOB uncaa 480 cocraBaser yucio 3607

2
a) Yucao 250 ymenpmure Ha 5 TOro WHCIa.

6) Ywucao 300 ysenuusTe HA I45 BTOr0 YHCJIA.

1 "
a) Ywucio yMeHBIIWIM HA 9 aroro uncyaa u noayuuan 80. Hakigu-

TE YHUCJIO. 3
6) Yucao yBenwumian Ha 7 OTOTO WHCJa U HONYIHIH 500. Haii-

AHUTEe YHUCIO.

Cymma 12 000 p. ysenmumiace Ha BKiaaze B OaHke Ha 5%.
Kakas cymma nonyuuiaacs?

3
B mamewm riacce 30 yuamuxcsa. B npomuiom rogy 5 KJacca y4H-

Juch Ha «4» u «5». B aToM rogy 4mciao pedAT, KOTOPHIE yUaTcs
1
Ha «4» 1 «5», YBeIHUUHIIOCH HA e CKonbKO pebAT Tenepk ydarcs

Ha «4» U «5»?

a) Yepes mepByio TpyOy Gacceitm HanonHserca 3a 12 4, yepes
BTOPYIO TPyOy — 3a 24 4. 3a CKOJIBKO 4acoB DacceilH HANOJHUT-
cA uyepes obe 3TU TPYyOBI?

6) IlepBas Gpuraza MoO:KeT BBINOJHWTHL 3azaHue 3a 36 ameit,
a BTOpas — 3a 45 nHel. 3a CKOJNBKO AHeH ABe OpuUrajbl BBINOJI-
HAT 3agaHue, paboras smecre?

a) JIBa BesnocuIegucTa OLHOBPEMEHHO OTIPABUJIKACH HABCTPEUY
ApyTr Apyry u3 AByX céi. IlepBrlil mor Obl mpoexaTh pacCcTOAHUE
mexay cénamu 3a 30 MuH, Bropoit — 3a 45 muH. Yepes CKOJBKO
MHHYT OHH BCTPETATCA?

6) Ilemexon MOKeT MPOWTH pAaCCTOSHHE MEMXKIAY ABYMSA CEIaMM
3a 6 4, a BeJIOCHIIEAUCT MOMKET MPOeXaTh ATO PACCTOAHNE 3a 3 4.
Yepes CKOJBKO YACOB OHH BCTPETSATCS, €CJHM OTIPABATCHA OJHO-
BPEMEHHO M3 3THX CEJ HaBCTpedy APYr Apyry?

OxuH MacTep MOKeT BBIINOJHHUTHL 3aKas 3a 2,4 4, a Apyrom —
3a 4 4. 3a CKOJIBKO YaCOB OHH BBINOJHAT 3aKa3 IIPH COBMECTHOM
pabore?
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1019. MnMeromuxcsa Ha CKJAe MaTePHaloB XBATHT A paboTsl IepBO-
ro nexa Ha 30 gHeil mam BTOpOro uexa Ha 42 gua. XBATHUT JHU
VMMEIOIIUXCA HA CKJIaJe MATEePHAaJIOB IJjs padoThl ABYX I€XOB
B TeueHHe 18 nHei?

1020. IlepBas OGpurazna, paboras OTAENIBHO, MOXKET BEIIOJHUTEH 3aJaHKE
3a 3 AHA, a BMeCTe cO Bropou 6puramoit — 3a 2 gHs. 3a CKOJABKO
IHeil Bropas Opurajga MOKeT BBINIOJHHTHL TO »Ke 3azaHue, pabo-
Tasg OTHEJBHO?

1021. 3adava [J.IIoiiu. Tom wmoxeT BHIOONHMATE pabory 3a 3 4,
Jdrk — 3a 4 u, a 'appu — 3a 6 4. 3a Kakoe BpeMs OHH MOIYT
BBINIOJIHUTE BTy paboTy, nenasi eé BMecTe (IpeAIONAraeTcs IIPH
9TOM, YTO OHHM He MeINaloT APYT Apyry)?

1022. Paszgenure 4KMCJI0 @ B OTHOIIEHWH 2 : 3, ecau:
a) a=200; 06) a=355.

~1023. Pasnenure uncao 777 B OTHOLIEHHHU ™M : N, €CJIHU:
a) m=3,n=4; 6) m=6, n=1.

1024. J[Be ceCTPH! KOJIEKIMOHUPYIOT OTKPBITKH. ¥ CTAPIIEH CecTpbl
B n pa3 0oJbIIe OTKPBITOK, YeM y MJIAJAIIeH, a BCero y HUX m oT-
KPBITOK. CKOJIBKO OTKPBITOK Y KaXIOMH, €CJIu:

a) n=3, m=280; 6) n=4, m=395?

1025. B marasue npuBesdsnu m Kr ap6ysoB um asiHb. Macca ap0Oy3os
6blm1a B n pas Oonbine Maccehl AbIHB. KakKoBa Macca IBIHb, €CJIH
m =600, n=3?

~1026. a) Baca pemmun B 3 pasa Gonsmie 3azau, dem Ilers, a Ilers pe-
mun Ha 12 szamauy meHbme, ueM Bacsi. CKOJBKO 3a7a4 pemIu
KaIbIn?

6) Bepa BeIyumsa B n pas MeHbIIe CTHXOTBOpeHuit, uem Iloas,
a Ilons Beiyumna mHa 6 cTuxorBOpeHmit Goabmie, yeMm Bepa,
CKOJIBKO CTHXOTBOPEHMM BBEIYUYHJIA KamJAas [JeBOYKA, eCJIU
n=3; 4, 72

1027. Iloesn mpomeén paccrosaue AB 3a t 94 CO CKOPOCTBIO U KM/4.
C xaxoi CKOPOCTHIO JOJMKeH ObLI ObI MATH 1031, YTO0BLI IPUIATH
B B Ha a 4acoB paHbIIle, eCJIH:

a) t=5,v=80,a=1; 6) t=6, v=60, a =27

1028. Hexoropyio paGoTy @ 4Yes0BEK MOrYT BBHINOJHHUTH 3a € AHEH.
3a CKOJIBKO AHeH aTy paboTy MOTYT BBHIIIOJHHUTE b 4ejoBeK, ecJIu:

a) a=12,b=15,¢c=30; 6) a=18, b=20, c =507

1029. Hekoropyio paGoTy @ ueslOBEeK MOTYT BBINOJHUTHL 3a ¢ [JHEI.
3a CKOJBKO JAHel 3Ty paboTy BHIIOJHAT TaKHe »Ke paboTHHKH,
ecsn ux Oygper Ha b yesioBexk mMeHbIne? M3BecTHO, YTO:

a) a=30,b=10,¢c=28; 6) a=42,b=17, ¢ = 30.
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~ 1032.

| 1033.

. 1034.

~-103s5.

| 1036.
-1037.

.1 1038.
. 1039.

' 1040.

o a
Kaxkoii cMmbIica umeer Apo6b 5 EcuH:

a) a — paccrosiHue, b — BpeMs ABHUIKEHHUS;
6) a — paccrosaHue, b — CKOpPOCTH?

ITemexos TPOIIEN pPACCTOSHME S KM CO CKOPOCTBIO U KM/4.
CKOJIBKO 3TO 3aHAJO BPEMEHH B yacax; B MHHyTax?

JIIBa memrexoja BBIILJIHN M3 ABYX IYHKTOB OZHOBPEMEHHO HaBCTpe-
4y APYT APYTY CO CKOpocTAMH 4 KM/4 1 5 KM/4. Yepes CKOIBKO
YACOB OHM BCTPETSITCSI, €CJAU PACCTOAHHE MeKIYy NYHKTAMH DaB-
HO S KM7

IIBa memexoxa OTHPABJISIOTCA OJHOBPEMEHHO M3 OJHOTO OYHKTAa
B TNPOTHUBOIOJIOHBIX HaIlpaBlIeHHAX. VX CKOpoCTHM X KM/4 M
Y KM/4.

a) Kakoe paccrosaue Oyzer Me;xAy neiexogaMu depes 2 u?

6) ‘-I‘?pea CKOJIBKO YacoOB pAacCTOAHUE MeXAy memiexonxamu 6yaer
S KM

IIa mermexoja BBIILIA OLHOBPEMEHHO HaBCTPeUy IPYT APYTY
U3 IBYX NYHKTOB, VAaJéHHBIX Ha paccrosiiue s kM. Ckopoctn
IeIexof0B X KM/4 U y KM/4. Yepe3d CKOJIBKO YacOB OHH BCTDE-
TATCA?

JIBa moe3zia OMHOBPEMEHHO BBIIILIN U3 OJAHOI'O IYHKTA B IIPOTHBO-
TOJIOMKHBIX HAIPABJIEHUSX, W uYeped 2 94 pPACCTOSHHE MEXJy
HuMH 651510 8 KM. CKOpocTh ofHOro moeszxa v KM/4. Onpexnenure
CKOpPOCTH JPYyroro.

IBa moesma OJHOBPEMEHHO BBHIILIA M3 OLHOTO IYHKTA B OJHOM
HAIIPaBJIEHUU U yepe3 3 U PACCTOSTHHE MEMKJy HHMH OBLIO $ KM.
CropocTs ofHOro noeszia v km/4. OnpegenuTre CKOpPOCTh APYyroro,
ecJ M3BECTHO, UYTO OHA:

a) Gossie v; 06) meHbIIe V.

3adava Apuabxamuer (V—VI e6.). IBa cBeTHJia HAXOAATCA Ha
JaHHOM PAaccTOsiHUHU d APYT OT Apyra, ABMMKYTCH OJHO K APYTOMY
¢ JaHHBIMU cKopocTAMH X u Y. OmpegenuTe TOYKY HUX BCTPEUU
(T. e. paccTossHME OT MecTa BCTPeUYH [0 IIepPBOHAYAJBLHOTO II0JIO-
JKEeHHUA CBEeTHJI).

CKOpOCTh KaTepa II0 TeYEeHUIO PeKH X KM/4Y, MIPOTUB TEYEHUST —
y kM/4, KaxkoBa CKOPOCTH Te4YEHHMs PEKH MU COOCTBEHHAdA CKO-
pocth KaTepa?

doxa3sbiBaem. JJoxaxure, YTO CyMMa CKOPOCTH KaTrepa IO Te-
YEeHUIO PEKHM U ero CKOPOCTH IIPOTHB TeYeHWUs eCTh yABOEHHAH
cobcTBeHHass CKOPOCTh KaTepa.

Karep mpomeés § KM IO TeYEeHHIO PeKH 3a X 4, a IIPOTUB Tedye-
HusA — 3a y 4. KakoBa CKOpPOCTH Te4eHUs peKu?
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1"1041. U3 ropoga BBILIEJ IENMIEXOJ CO CKOPOCTBIO 4 KM/4, uepes t U

BCJIeJl 3a HMM BBIIIEJ BTOPOH HeNIeXoJ CO CKOPOCThIO b KM/d.
Hepes CKOJIBKO 4acoOB IIOCJe CBOEr'0 BBIXOJAa BTOPOI Ienrexos Ho-
TOHHUT IIePBOTO, €CJIH:

a) a=95,b=6,t=3; 6) a=4,b=6, t=4?

| 1042. IToesx u3 nyHKTa A B yHKT B 1IEJ ¢ 4 CO CKOPOCTHLIO U KM/4. 3a

CKOJIBKO YacOB OH NPOUAET paccTogHue AB, YyBeJIUYUB CKOPOCTH
Ha a KM/4, ecJIm:
a) t=3,v=60,a=30; 06) t=4,v="T5, a=257

| 1043. JIBa nemexoja BBIIJIX U3 OJHOIO IYHKTa OZHOBPEMEHHO B OJHOM

HalpasBJIeHUH CO CKopocTamu 4,5 KM/u u 6 km/u. Kakoe paccros-
HUe OyZeT MeXAy HUMHU yepes ¢ U, eCJIH:
a) t=2; 6) t=3,2; B) t=2,4?

~——-1044. 3 ropona A Belexajyia rpy30oBas MalIdHa CO CKOPOCThIO 60 KM/4.

Yepes t 4 Bcnen 3a HeM W3 TOTO JKe ropoja BhIeXaJa JIErKoBas
MammuHa co ckopocThio 80 KM/u. Yepes CKOJBKO YacOB JIErKOBasdg
MamIuHa JOTOHUT IPY30BYIO, €CJIH:
a) t=2; 06) t=2,5; B) t=3,4?

‘. 1045. Cmapunnasa 3adava. Bapociomy pabOTHHKY ILIATAT B Hele-

JIO @ p., a MalbuuKy — Ha b p. meHbire. CKoabKo 3apabora-
JIX OHHM BMeECTe, eCJH IepBBI# paboTas a Hejgeslb, & BTOPOM —
b Hepgens, mpu:

a) a=5,b=3; 6) a=6, b=4?

| 1046. Cmapunnas 3adava. Kynen kynun b nygos Tosapa 3a c p.,

a mpojay KaxAblil nyzn 3a a p. CKonbKo npubslIN OH IOJYYHII,
ecJIu:

a)a=3,b=20,c=50; 6)a=0,84, b=25, c=18,6?

| 1047. Iloe3x 3a t 4 npoxXoauT s KM. Kakoil myTh mpomén 6l moesy 3a

TO K€ BpeMs IIPU CKOPOCTH, OOoJIbINel TIepBOHAYAIBHON Ha @ KM/,
ecyu:

a)a=10, s=210, t=3; ©6)a=20, s=240, t =4?

| 11 1048. HexTo 3aHAJ AeHer. Yepes MecAL, OH BEPHYJI a P., elé dyepes3 Me-

caln — b p., BRIILIATHEB 3a 2 MecAra s Bcell cymmel. CKOMBKO ge-

Her OH eIlé OCTAJICA JOJKeH, eCJH:
a) a=50,b=40,n=5; 6) a=80,b=30,n="77

1049. Hexoropyio paborTy @ uesoBeK MOryT BBIIOJHHUTEL 3a ¢ AHEH.
CKOJIbKO uesIOBEK MOTYT BBINIOJHUTH Ty Xe pabory 3a d mHeil,
ecJu:

a) a=15,¢c=12,d=18; 6) a=24, ¢c=27,d =187
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. 1051.

1053.

 1054.

'351055.

. 1056.

1057.

- 1060.

~1061.

HEROTODYIO paﬁoTy a 4YeJiOBeK MOI'YT BBINOJHHUTE 3a C JIHBI‘:I.
CKONBKO YEJI0BEK eIllNé HaAO IPUIJIACHTL, YTOObl BRIOOJHUTE 3TY
paboty Ha d jmHe# paHbIe, eCJIH:

a) a=12,¢=14,d=2; 6) a=28, c=30,d=9?

CmapunHas 3adaua. IlonoBuHy HeKOTOPOH paboTEI @ YeJOBEK
COBEPIIUIN B ¢ JHEH, [ocje 4ero AJA OKOHYAaHHMsSA 9TOoM paborsl
K HUM IpUOBLIO eijé b JenoBeK, paboTaBHIMX ¢ TAKHUM e ycle-
X0M, Kak # mepsble. CKOJBKO BpeMeHHU AauIach Bca pabora?

KosoHHa conpaT NNMHON § KM JBHIKETCA CO CKOPOCTHIO X KM/Y.
13 KOoHIla KOTOHHEI B €€ HAYAJIO OTHPABHJICS CEePKAHT CO CKOPO-
CTBIO I KM/4, BaTeM C TOH K€ CKOPOCTBIO OH BO3BPATHJICH B KO-
Hell KoJoHHBI. CKOJBKO BpPEeMEHM 3aTpPaTHJ CepKaHT Ha OyTh
Tyna u ofpatHo, eciu:

a) s=0,45, x=4,y=5; ©6) s=0,55, x=5, y=67

JlBa nyTHHKa BBINLIN OJHOBPEMEHHO HABCTpedy ApPYT APYry #3
roponos A u B u BcTperuinch Yepes a yacoB. Eié yepes b gacos
NepBbIA OYTHUK npuinén B ropos B. Uepes CKOJIBKO YacoB IIOcjIe
BCTPEYH BTOPOU IIYTHHUK MPUAET B ropox A, eciu:

a) a=38,b=2; 6) a=2, b=3?

JBa nyTHUKA BBIIIIA ONHOBPEMEHHO HaBCTPeUy APYT APYry u3
ropoZioB A u B 1 BCTPEeTHJIHNCH Yepesd a yacoB. Emé uepes3 b gacos
nepBeIii npumén B ropoy B. CKOJbKO BpeMeHU BTOPOH IyTHHK
mén ua ropoga B B ropox A, ecnu:

a) a=2,b=1; 6) a=4, b=8?

Ha pacnpojake ToBapoB UeHBI OyAyT cHUKEHBI Ha 25% . Croib-
KO OyZeT CTOUTHL TOBap, IeHa KOTOPOro ceudac a p., eciu:

a) a=50; 6) a=1207?
CKONBKO NPOLEeHTOB YHCaa d cocTaBadgeT 4YHCIIO b, ecJIH;
a) a=40, b=50; 6) a=>50, b=40?

VBennubTe yucia0 @ Ha p% , YMEHbIIATE YHUCIO @ Ha p% , eciam:
a) a=40, p=10; 6) a =50, p=>50.

Veenuuste unciao a Ha p% . [lonydyeHHOE UMCIO yBEIHYbTE elne
pas Ha p%, ecau:

a) a =400, p=20; 6) a= 200, p=30.

Toprosel mojiy4u/ TOBApP IO OITOBOH IleHE @ P., VBEJIUYHUI IEHY
Ha 20% . Jla OpoBepKHM OH YMEHBIIMU HOBYIO IeHy Ha 20% mu
yAUBUJICH, TAK KaK He MMOJYYHJ NpeskHero peayiabrara. [lonsxen
JIM TIOJIYUHTHCSH IPEKHUN pes3yiabTaT?

VBenuubTe HOJIOKHTENbHOe Yncyo a Ha p% . IlonyuerHoe uuciao
ymenbmute Ha p% . IHonyuurca au cHoBa ducyao a? Ilouemy?

Ha ckonbko mponeHToB 4ucao a Goxapine yucnaa b, ecim:
a) a=50, b=40; 6) a =80, b =407
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1062.

1063.

1064.

1065.

1066.

1067.

1068.

1070.

1071.

1072.

1073.

1074.

ToproBel, KymmJ TOBap 3a a p., IpojaJ ero zopoxe — 3a b p.
KakoBa npHOBLIL TOProsia B HPOLEHTAX, €CJIH:

a) a=8,b=10; 6) a=6, b="17,2?

Toprosen kynuy ToBap 3a a p., IPOJAJ ero gemiesje — 3a b p.
KaxoB yOBITOK TOProBLia B IIPOLEHTAX, €CIH:

a) a=8,b=7; 6) a=6, b=5,1?

Bank mHauuciaser p% Ha BJIOMKEHHYI0O CYMMY eXXeMecsS4HO.
Ha ck0JIBKO MPOLEHTOB YBeJIHUYUTCA cyMMa 3a rog? OTBeT OKpyr-
JATE N0 HEeNbIX C HEeJOCTATKOM, €CJIH:

a)p=4; 06)p=35.

Ha cKOJIBKO IPOIEHTOB 4YHCJI0 b MEHbIe YHUCIa @, eCJIH:

a) a=>50, b=40; 6) a=80, b=40?

Yucno yBenuuuygu Ha p% . Bo CKOJIBKO pas3 yBeJIWUYHIIH YHCIIO,
ecnn:

a) p=50; 6) p=100?

YucJIO YBEJIWYHIHA B 7L pa3. Ha CKOJBKO NMPOLEHTOB YBEIHYHIHN
YHUCJIO, eCJIH:

ayn=1,3; 6) n=37?

Yepes mepryio TpyOy OGacceilH HAMOJHAETCS 34 @ UacoB, uepes
BTOPYIO TpyOy — 3a b uacoB, uepes obe TpyOsI — 3a x 4acos.
a) Kaxoe paBeHcTBO cBsi3biBaeT a, b u x?

6) Bripasure x uepes a u b.

B) Brrpasute a uepes x u b.

Jepes nepByio TpyOy GacceiiH HANOJNHSAETCHS 34 @ 4YacoB, 4yepes
BTOPYIO TpyOy — 3a b 4acoB, yepe3 TPeTEBIO TPyOy — 3a ¢ 4acoB.
3a CKOJIBKO 4acoB 6acceiiH HAIOJHUTCHA Yeped TPH TPYOLI IPH UX
coBMecTHOM pabore?

Bax HanosHAIOT TpH TPYOBI: Yepea IepByIO TPyOy — 3a @ 4acos,
yepe3 BTOPYIO TpyOdy — 3a b uacos, a uepe3 Bce Tpu TPYObBI —
3a X YacoB. 3a CKOJIBKO 4acOoB 6aK HAIOJHHTCA 4Yepe3 TPEThIO
Tpy6y?

Cmapunnas 3adava. A u B BMecTe MOryT BBIIOJHHTHL HEKOTO-
pyvio pabory 3a a gHeit, A u B — 3a b gHeili, B u B — 3a ¢ gHeu.
3a cKoNbKO nHeit A, B u B nopo3Hb BRIIOTHUIA Okl 3Ty pabory?

Papgosoii CrenaHoB nmoumcTuy 0ax KapToImIKH 3a 4 4, U Yy HEro
20% Bceil KAPTOLIKH YIILJIO B OYUCTKH. 34 CKOJBKO YaCOB OH Ha-
YUCTHUT TAaKOH ke (mo macce) 6ax KapTOLIKH?

Panopoi#t KysHenor Haumcrna 6ak KapTOLIKM 3a 4 4, M Yy HEro
20% BCel KAPTOUWIKM YIIJIO B OYHMCTKH. 3a CKOJBKO YaCOB OH IIO-
YHCTHUT Tako# ke (mo macce) HaK KapTOmIKu?

Psanosoit CMUDHOB MOJKeT IMOYHMCTHUTHL 0OAK KapTOIIKH 3a 3 4,
a HA4YHCTHUT TaKoH ke (mo macce) 6ak xapromxu 3a 4 4. CKOIbKO
NPOIEHTOB KAPTOIMIKW HAET Y HETO B OYHCTKH?
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Papgosoit IBaHOB MOJKET HOYMCTHUTH KOTEJI KapTomIKu 3a 44,
a pszosoit Ilerpos — 3a 6 4. ¥ pagosoro Usanosa 10% xaprom-
KU UIAET B OUMCTKH, a y paposoro IlerpoBa — 15%. OgHak b1
OHM CEeJIM BMECTE YHCTHUTH KOTEJ KapTomKu. CKOJIBKO IPOIEHTOB
KapTOIIKYU YHAET B OYMCTKU IIPU COBMECTHOH pabore?

Yucsio yMEeHbIIHIN Ha p% , TOTYYEeHHOE YHUCJIO YMEHBIIWIN eIé
pa3 Ha ¢% . Ha CKOJIBKO IPOLEHTOB YMEHBIIUIM YHCJIO, €CJM:
a) p=20,¢g=20; 6) p=30, g=40?

Tpaga npu cyiuke Tepsaer p% cBoeir macchl. CKOJIBKO ceHa IOJyY-
YUTCA U3 M T CBeXKel TpaBbl, €CJIH:
a) p=80,m=6; 6) p=75, m=28?

Bunorpaz npu cymke Tepser p% cBoeit mMacckl. CKOJIBKO CBe-
JKero BUHOIPANa HYIKHO B3ATH, YTOOBI IOJIYYHUTH 7 KI' H3I0Ma
(cymeéHoro BUHOrpaza), eciau:

a) p=T5,n=3; 6) p=80, n=5?

Ha HexoTOpOM yuYacTKe HOYTH MAIIMHHCT YMEHBIIUJ CKOPOCTH
noe3ga Ha p% . Ha cKOIbKO IIPOIEHTOB YBEJIWYHUTCHA BpeMA IBHU-
JKeHHMA HA 9TOM ydacTre?

fA6noku comep:kat p% BOABI, IOCJE CYIIKH OHH coaep:ar g%
BoAbl., CKOJNBKO CYINEHBIX AOGJOK IIOJYYHTCSA W3 M KI' CBEXXKHX,
ecJIu:

a)p="T0, m=30, g=40; 6)p =65, m=80, g=20?

I'pymu comepskatr p% BOZABI, mOCJie CYIIKKM OHHM cozepxar g%
BOABI. CKOJNIBKO CBEMUX I'DYII HALO B3ATH IJIA INOJYUYEHUS N KI
CYIIEHBIX, €CJIU:

a) p=70, n=36, ¢g=20; 6) p=65, n=35, g=257

A6aoxu, copep:xamue p% BOABI, IPU CYIIKe moTepanau ¢% CBO-
eif macchl. CKOJBLKO MPOLEHTOB BOJABLI COAEPIKAT CYIIEHbIe S0JI0-
KU, €CJIU:

a) p=66, ¢g=60; 6)p=64, g=>55?

Jlo mpocyIIKM BJIAXXHOCTH 3epHAa cocTaBiaaia p%, a mocie mpo-
cymku cocraBuia ¢% . CKONIBKO IIPOIEHTOB IIOTEPAJO 3EePHO
B Macce, ecJiu:

ayp=19, ¢=10; 6)p=23, ¢g=12?

Tpu 6para MoOMeCTHUJH pasHble cyMMbl Ha BkJIajn B 6anke. Ilep-
BBIA IIOMECTHJI @ P. OA p% TOAOBHIX, BTOPO — 2a p. mox %%
rogOBBIX, TpeTUil — % p. mox 2p% ropoBeixX. JlokaskuTe, YTO

yepe3 roj JAOXOALI OpPaTheB OT BIIOXKEHUA JAeHer OyayT oJHHAa-
KOBEIE.
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1085. [[Ba GpaTa nomMecTHJIM Ha 2 roja pasHble CyMMBI Ha BKJIaj B OaH-
ke. IlepBreIit moMecTus a p. noxg p% TromOBBIX, BTOpPO# — 2a p.

nojn %% rogoBbIX. Yell [0XOJ OT BJIOKEHHBIX JeHer OKayKeTcs

GoJsiplle, ecJIU IIO IIPOIIEeCTBHMH KaxJ0TI'0 roja HaA4YHCIATCH IIPO-
IIEHThl HA BCHO CYMMY BRJI&,LI&?

1086. YactHeiii muaBecrop Kynma 200 axkmuii musBecTHON (GHUPMEBI 1O
100 p. sa axnpurio. Korga neHa KaKAo# axKIUM YBeJIHUYUJIACH
Ha p% , OH NpojaJs IOJOBHHY AKIMM. A Korja LeHa KaxIoH
aKIAHK yBeJIWYUIach eilé Ha ¢% , OH MPOJAas OCTAJIbHBIE AKI[UH.
Briunciure npubBLIb, IMOJYUYEHHYI0 YACTHBIM HHBECTOPOM OT
IPOZAaXM BCEX KYILJIEHHBIX UM aAKI[UA.

1087. Ornoy u ceiHy BMecTe 52 roga. IlsaTe ser Tomy Hasaz orern OBIJI
B b pa3 crapiie ceiHa. CKOJBKO JeT Kakaomy?

| 1088. [IsyM TypucTaM HeoOXOAMMO AOEXATh OT MOTEJIS A0 CTAHIIUHU TeX-
HudecKoro obcnysxuBanuda. IlepBeIiii exan co ckopocthio 50 Km/u
M ycIiesl Ha CTAHIIUIO 3a 2 4 0 e€ 3aKphITHUSA. BTopoii, BhleXaBINMi
OJHOBPEMEHHO C IIePBBLIM, €XaJ CO CKOPOCThIO 35 KM/Y U 0mo3aaJl
Ha 1 u. Ha KakoM pacCcTOAHHM OT MOTeJsI HAaXOAUJIACh CTAHIIUS
TeXHHUYECKOT0 O0CHyKUBaHHUA?

| 1089. CmapunHnas 3adava. ]IBoe BbIeXaJTu OJHOBPEMEHHO U3 OJHOI'O

- ropoza B gpyroii. Ilepsriit exan mo 12 BépeT B yac ¥ nmpuexas Ha
MeCTO ABYM#A YacaMU PaHBIIIEe BTOPOro, KOTOPHIH exas mo 9 Béper
B yac. KaxoBo paccrosHme Me:xay ropogamm?

1090. Cmapunnasa 3adaua. Ilpogasaa apuinH CyKHa IO 5 p., TOProsel
noay4dusa 6bI Ha BCéM ocTaTKe 2TOoro cyksa 12 p. npubsiiau. Ilpo-
JaBad ke 110 3 p., OH moayuua 6w 4 p. yoeiTKy. Kak Benuk ocra-
TOK BTOr0 CyKHa M IIOYEM eMy caMoMy oboméscsa apiiuH ero?

-1091. Iloe3n npomiés paccrosHMe OT ONyHKTa A 10 myHKTa B 3a 5 4.
Ha obpaTHOM IIyTH OH YBEJIUUYUJ CKOPOCTh Ha 20 KM/4 U mMpoIé
aTo paccroaHue 3a 4 4. OnpemesnTe CKOPOCTh M0oe3ha Ha IIyTH U3
nyHKTa A B nyHKT B 1 paccrosHue OoT NyHKTa A 10 nyHKTa B.

1092. BesocuneucTt BEIEXAaJ U3 ropojia U eXaJjl [0 Tpacce CO CKOPOCTHIO
12 xm/4. Hepez HeKoTOpOEe BpeMs OH IIPOKOJION IIHHY M OTIIpA-
BHJICA Ha3aj] INEeIIKOM CO cKopocThio 4 KM/4., Kak gasexo ot ro-
polia yexaJl BeJIOCHIEeNHCT, eCJU Ha IIyTh TyAa U oOpaTHO OH 3a-
Tpatua 2,4 4?

1093. BesocuneguCT MOACYMUTAJN, YTO €CJIHM OH IIOEAET CO CKOPOCTBIO
6 xM/4, TO omo3zaeT Ha 1 u; ecyiM IMOeHeT CO CKOPOCThIO 9 KM/4,
TO npueZer Ha 1 4 paHbIIe HaMeueHHOro cpoka. OmpememuTe:
a) yepesa KaKoe BpeMs HAJO INpPUEXaTh;
06) KaKOBO pacCTOAHHE;
B) C KaKOil CKODOCTBIO HAJ0 eXaThb, 4TOObI NPUEXaTh BOBPEMH.
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ToBapHEI moess mIEJI OT CTAHIIAA A [0 cTaHIuA B CO CKOPOCTHIO
60 xM/4, BO3Bpamaca DOPOKHAKOM OT CTaHUIUK B 10 CTaHIINH
A co ckopocteio 80 km/4. Becs nyrs 3ausaa 14 4 (He cuuras Bpe-
MeHu pasrpysku). Kaxoso paccrosaue AB?

Ecin y9eHHKOB, NMPHUIIEIIINX HA IIKOJBHYI) MATEMATHYECKYIO
OJIMMITHAMY, B KJIACCEe MOCAJAUTE N0 OJHOMY 38 KaKAVIO I1apTy, TO
He XBaTUT 11 mapr, a ecau mocajguTk IO ABOE 3a IapTry, TO OCTa-
HercAa emeé 5 cBoOogHBIX mapr. CKONMBKO YYEeHUKOB NIPUIILIO
Ha OJMMIIMAAY U CKOJBKO IapT B KJjacce?

Ecnu xamaslil y4eHHK KJjacca cjacT Ha IMOJNapoK 1o 3 p., TO IIO-
ayuurTcsa Oosbine sannanupoBaHHOoro Ha 10 p. Ecim kasaeii
cpact mo 2,5 p., TO HONYYUTCH MeHBINe 3allTaAHWUPOBAHHOTO Ha
5 p. CKOJIBKO YYEHUKOB B KJacce?

Cmapunnasa 3adava (Kumaii, I1 6.). Coobma nokynaioT GyiiBo-
na. Ecou xamapie cemb cemed BHecyT mo 190 (meHe)XHBIX enu-
HuIL), To HepocraTok pased 330. Ecnum xe xraxasie 9 cemeit BHe-
cyr o 270, To usbmrox paBen 30. CKONBKO ceMeil U CKOJBKO
crout OyiBOI?

Manpuuku cocraBasioT 45% Bcex yuauquxcs B mkosie. iasecTHO,
uto 30% Bcex mansuukoB u 40% Bcex geBouex yuarTcsa 6e3 Tpoek.
CKOJILKO INPOUEHTOB BCEeX ydYalluxcs IIKOJBI yuarcH 6e3 Tpoex?

B HEKOTOpPOM LapCcTBe, B HEKOTOPOM rocyZapcTBe IPaBHTEJIbCTBO
NIPHUHAJIO IIOCTAHOBJIEHHE O 3alpeTe PeKJaMbl CIUPTHEIX HAIHT-
KOB. I9TO mocTaHoBJeHUe noaxep:kano 69% Bcero B3pocaoro Ha-
cejleHusdA, NpuuéM cpenu xeHmuH 94%, a cpenu my:xauH 41%.
OnpegenuTe, KOro B 3TOM LIAPCTBe-rocyAapcTre 6ONbIIe — MYX-
UMH MM KEHINWH U HA CKOJIBKO IPOIEHTOB.

B HexOTOPOM HapcTBe, B HEKOTOPOM T'OCYZAapCTBe IIPABUTEILCTBO
PEIINIO OCYIEeCTBATh OQHY U3 IBYX Mep: NOAHATH 3apIIaTy BCeM
rpaxkaanam Ha 20% Wy NOHUBUTH IeHBI Ha Bce ToBapsl Ha 20%.
a) Kakas U3 AByX Mep BBIMOZHEe IparkIaHaM STOTO rocyjapcTBa?
6) Ha CKOJBKO TNPOIEHTOB IIOBBICHJACE OBl NMOKYIATEJILCKAA
cIIocOGHOCTH TPasK/aH NP OJHOBPEMEHHOM BBEJEHHHU DTUX Mep?

IlosioBHHA HOpPOrHW, COEAUHSIOMIEN ABA TOPHBIX CEJIIEHWUH, IPOXO-
OHUT IO POBHOI MecTHOCTH. ABTOOYC efleT B ropy Bcerja co CKOpo-
crpio 30 KM/4, Ha poBHOM yuactke — 50 KM/4, a IOX ropy co
ckopocThio 60 xMm/u. Haligure paccrosHue MexxJy I'OPHBIMH Ce-
JeHUSAMUY, ecJiM NIyTh TyAa U obpaTHO 6e3 OCTAHOBOK 3aHMMAaeT
poBHO 2 ¥ 15 MuH.

Ilemrexos BeIMeN U3 NYHKTA A B IyHKT B co ckopocTsio 5 KM/4.
Uepes 2,4 u mascTpeuy eMmy u3 nyHkra B B IyHKT A BeIeXas Be-
JOoCHUIIeZUCT co cKopocthio 11 Km/4. HMX BcTpeua HnpoH30IILIa
POBHO HA IIONMYTU MeXAy 9TUMHU NyHKTaMu. KakoBo paccrosamne
MeXxoy NyHEKTaMmu A u B?
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3adaua []. ITouu. IlaTpyIbHBIN CAMOJIET B TUXYIO, 6€3BETPEHHYIO
noroay aexaer 220 MuIb B yac. 3anac TOIJIMBA PACCUYMTAH Ha 4 4
noaéra. Ha Kakoe paccTosHHE MOXKeT YIAJIUTHhCS 3TOT CAMOJIET,
ecJid eMy Heo6X0QHuMO BEDHYTHECA K MECTY BhLJIETa M eCJIH IPOTHB
HaIpaBJeHUs, B KOTOPOM OH TepPBOHAYAJNILHO JIETUT, AyeT BeTep,
CKOpPOCTE KoToporo pasa 20 mMuaam B gac?

IIponuBHOM moxKab Jaua 6 ¥4 ODOAPAJA M HAIOJHHUI HEKOTOPYIO
yacTh OTKPHEITOrO Oacceifna. Ecam OBl HOKIb NpEKpaTHJICH, TO
Hacoc oTkadasa Obl Boxy 3a 2 u. OnpezenuTe, 3a CKOJBKO YacoB
HACOC OTKAadYaeT BOAY M3 0OacceiHa, eclay JOMKAb IPOAOJKaeT
auTh., CuuralTe mpolecchl HamoJlHeHUs OacceiiHa M OTKAYKH
BOJbI PABHOMEPHBIMH.

a) Oxso umcao B 2 pasa Goasmme apyroro. Ecim MeHblIee u3
9THX 4UHCe] YBEJIHWYUTH B 4 pasa, a 60Jblllee YBEJINYUTE B 2 pasa,
To X cymma Oyzer paBua 80. Ha#igure uncia.

6) OpHo uymcao B 3 pasa Goabine apyroro. Ecam ogHO U3 uHces
yBennuuTh B 2 pasa, To cymma craner paBHoit 105. Haiigure uuc-
aa. Cxonpko pemenuit umeer 3agaua? Kax cienyer u3MeHHTH
dopMynupoOBKY 3agaun, dTOOBI permeHue GBLJIO eAUHCTBEHHBIM?

a) OpHo us unces Ha 17 Goabime Apyroro. KEeau MeHbIIee YHUCIIO
YBeJIHMYUTh B 2 pasa, a Oosbimee — Ha 16, TO MX cyMMa cTaHeT
paBHoit 99. Haiigure uncia.

6) Oxeo m3 unucen Ha 15 mensme apyroro. Eciu Gonbinee uymncio
YMEHBIIATH B 3 pasa, TO UX cymMmMma craHeT pasHo# 69. Haiigure
qupcIA.

a) Jlane! aBa yncaa. Eciu nmepeoe YuCa0 YMHOMKUTE Ha 2, TO HO-
aydeHHOe yucio Oyzaer Ha 1 6oablile BTOPOTO; €CIM BTOPOE YHUCIIO
YMHOMKHTE Ha 2, TO moJydeHHOe YHucyo Oyzger Ha 55 Gosbioe mep-
Boro. Halimure uucaa.

6) Jansr aBa umnciaa. Eciu nmepBoe YHCI0 YMHOMKUTE Ha 4, TO 1O-
nyuenHoe yucyo 6yger Ha 10 60Jibille BTOPOTO; €CJAH BTOPOE YHC-
g0 ymenbuiaTh Ha 30, To monyueHHoe umncao Oyper Gonbme mep-
Boro Ha 35. Halinure umcaa.

IlepBas Opuraja MoOKeT BBINOJHHUTL 3agaHue 3a 06 4y, a BTO-
pass — 3a 112 4y, Macrep paccuuTan, 4To paboTy MOXHO OpraHu-
30BaTh TAaK: CHA4YaJjia HAaJ BHIIIOJHEHEEM 3aJaHus HEeCKOJBKO
AHeH Oyxner paborarhs nepsas Opuraza, a 3arem — BTopasa. Ilpu
9TOM 3azaHue OymeT BelnmoyiHeHO 3a 8 aueil. CKONBKO JHEH NOJHK-
Ha paborars Kakaas Opuraga? Cuuraiire paGouuit feHBs 10 8 4.

Bpar mamén B 2 pasa Goawmie Oeabix rpubGoB, UeM ero cecrpa.
Ecau cectpa mact Opary 1 rpmb, To vy Hero uMx craHeT B 3 pasa
fonpiie, ueM y cecTpbl. CKOIBKO OeabiXx rpuboB HAIIE KA IbIi?

¥V crapuiero Opara B 9 pas Goablle 3HAYKOB, YeM Yy MJIAJMIIEro
opara. Ecau crapmuit 6paT gactT MiajlieMy Bcero 5 3HAUKOB, TO
y crapimero 6parta 6ymet B 4 paza GojibIlle 3HAYKOB, Ye€M y MJal-
urero. CKOJIBKO 3HAYKOB y KaxIoro?
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4111. Bpar u cecTpa 0gHOBpeMeHHO Haya u cOOp MaJMHBI: GpaT cobupa
ATOABI B YETHIPEXJIMTPOBYIO KOP3UHY, & CeCTpPa — B TPEXJIUTPO-
By10. BpaT cobupan siroxsr B 1,5 pasa OwicTpee cecTpbl. B Kaxoii-to
MOMEHT OHM IIOMEHSAJHCH KOP3MHAMM M 3aKOHUYHJIM cOOp Aron
oxHOBpeMeHHO. CKOJIBKO JIUTPOB Aroj codpas Opar 3a Bcé BpeMsA?
Croapko JuTpoB sArox cobpasia cecrpa no obMeHa KOp3MHaMHu?

1112, Orern ¥ CbIH NPUHAJINCHL KOCHTE /[BA COCEAHUX ydyacTka. Korga chbix

S BBIKOCHJI TIOJIOBMHY MEHBIIIEr0 YIacTKa, OHU IIDHCENIA OTAOXHYTh
""" M IOJACYMTANHN, UTO OTell KOCUT B 2 pa3a ObICTpDee ChIHA M YTO eCJIH
[ ] oHM OyayT paboTaTk Tak ke XOpOIIIo, HO IIOMEHAIOTCA yYacTKaMH,

TO 3aKOHUYAT paboTy ogHOBpeMenHO. OnpenennTe IIOMIAAb KaXK-

JOTO yYacTKa, ecJH OAMH M3 HUX O00JbIIe APYroro Ha 1 COTKY.

1113, [leBymka nmomolja K PONHHUKY C ABYMSA KyBIImHaMu. Boga us
POAHHKA TEeKJIa ABYMA CTPYsIMH — OJHAa AaBaja B 3 pasa GoJble
BOAEBI, UeM apyras. [eByIIKa mocTaBuIa OJHOBPEMEHHO JBa KYB-
IIXHA II0Z CTPYH, W, KOrja HaGpajach IIOJIOBHHA MEHBIIEro KyB-
IIUHA, OHA IIOMEHAJa KYBIIMHBI MecTaMH. KaK 3TO HU YAUBH-
TeJBHO, HO KYBIIMHBI HAIIOJHUINCH OGHOBpeMeHHO. Onpenenure
00'bEM KaJ0ro KyBIIIMHA, €CJM BMeCTe OHH BMeInaoT 8 .

~1114. Cmapunnasa 3adaua. Toproser;, uMes COTHIO JMMOHOB, pasjal
HX TPEM PA3HOCUHMKAM, C TEM UTOOEI OHM IPOJABaJIH MX II0 OAHOH
U TOH ’Ke neHe. Bo3dBpaTsachk [OMOM, IEPBEI OTAAET XO3AUHY BEI-
pydyenHsle orT nmpogasku 1 p. 80 K. 1 ocTaBmIHecsa HeIPOAAHHBIMU
4 numoHa, Bropoi orpaér 1 p. 60 k. n 3 1uMoOHa, TpeTHi OTHAET
1p. 20 k. u 1 numon. CKOJNBKO JUMOHOB JaHO OBLIO KaMKIOMY
[T TIPOJAYKU?

- 1115. a) Ecau kK HaTypaJabHOMY YHCIY OPUIIKCATEH CIIpaBa HYJlb, TO OHO
W yBeaunuurca Ha 333. Haiinure aro umeno.
T2 0 6) Ecau B 3anmucH HATYpPAaJBbHOI'O YHCJIa 3a4YePKHYTH IIOCJIEIHIOI
= uudpy 0, To ono ymensiurcss Ha 666. Halinure aTo uucio.

- -1116. a) Ecim K HaTypaasHOMY YHCJIY IpUNNCATH ciipaBa mudpy 6, To
i oHO yBeawmuuTcsa Ha 672. Haiigure aTo 4yucio.
6) Ecau B samucu umcia 3aYepKHYTHL MMOCHENHION nudpy 9, To
oHO ymeHbIIuTCH Ha 612. Hafigure 3T0 4HCIO.

1117. a) Eciu X gasHOMY ABY3HAYHOMY HATYPaJIbHOMY YHCJY IPUIH-

caTh CIIpaBa MJM cJeBa MUdPy 2, TO MONyUYeHHBIe TPEX3HAYHBIE
yucsa Oyayr paBuel. Halinure nBy3HAYHOE YHMCIO.
6) Eciu K sanucy HAaHHOTO MATM3HAYHOTO HATYPAJABHOI'O WHCJIA
NPHUIOKCATH clIipaBa Ludpy 2 1 DoJydeHHOEe TAKUM 00pa3oM 4HCJIO
pasgenuTh Ha YHUCJIO, IOJNYyYEeHHOe K3 NAaHHOTO IPUIHCBIBAHUEM
nudpsl 2 caesa, To moayuurca 3. Hafigure aTo YHCIIO.

| 1118. Crapmuii 6par ckasan miaagmemy: «Jlait MmHe 8 opexoB, Torza
1 V MeHs opexoB Oyaer BaBoe Goiblle, 4yeM y TeOdA». A Miaamgmimi
6par ckaszan crapmemy: «Tbvl gait mue 8 opexos, Torga y Hac 6y-

JeT mopoBHY». CKOJIBKO OPEXOB Y KaXAoro?
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YT06B1 IIPONJLITE HEKOTOPOE DPACCTOSAHWE IIO0 Te4eHHIO, JOAKe
TpebyeTcAa BpeMeHU B 3 pasa MeHbIe, YeM IIPOTHB TeueHHUA. Bo
CKOJIBKO pa3 coOCTBeHHAaA CKOPOCTL JOAKHM OOJIbllle CKOPOCTH Te-
yeHHA?

IInoser mpomnsl 1Mo TeyeHuio ObicTpoi pexku 150 m. Korpa xe
OH TOILJIBLT OPOTHUB TeYEeHHs, TO 3a TAKOe ¥Xe BpeMdA ero CHecJio
TeuerreM Ha 50 M HMKe Mo TedeHHIO. BO CKOJIBKO pas3 CKOPOCTH
TedyeHUsA peKu OOJIbIIe CKOPOCTH IIOBHA?

ITyrHuK BBIIIE] U3 NyYHKTA A B IYHKT B. IlepByio I0NM0OBUHY Bpe-
MeHM, 3aTPA4eHHOr0 MM Ha IIepexol, OH IIEJ CO CKOPOCTBIO
5 KM/4, a4 3aTeM IIOIEN cOo CKOpocThio 4 kM/4. Bropoit myTHHK
BBIIIIEJI M3 MYHKTA A B NYHKT B OZHOBpeMEHHO C NEpPBBIM, HO
OH IIOJIOBHMHY IIYTH IIEJ €O CKOpPOCThIO 4 KM/4, a 3aTeM IIO-
LIEJ CO CKOPOCThIO 5 KM/4. KTO M3 NYyTHMKOB paHbINE ITPHIIENT
B IyHKT B?

a) Bemocunmepucr exas u3 nyHKTa A B NYHKT B CO CKOPOCTBIO
15 kM/4, a Bo3Bpamayca Hasazn co ckopoctbio 10 xm/u. Kakosa
CpefHsA CKOPOCTh BEJIOCHIIEJHCTA HA BCEM ydacTKe?

6) BenocumegucT exaJs cO CKOPOCTBIO 15 KM/4, IOTOM TOYHO Ta-
Koe ke BpeM: co ckopoctsio 10 km/4. KakoBa cpeiHAA CKOPOCTh
BeJIOCUIIEUCTA HAa BCEM ydacTKe?

Jlogka NpOmMJBIIAa IO PEeKe PACCTOAHUE MeXKAy IIPUCTAHAMHU 34
3,5 u, a o6parHo — 3a 2,5 u. Bo Bpems nBuiKeHusd coOCTBeHHASA
CKOpOCTH JIOAKH ObLiIa mocTosaHHa. CKOJBKO BPDEMEHH 3aHAJO GBI
ABUIKEHUE JIOAKH C TOH 3Xe cOOCTBEHHOM CKOPOCTBHIO HA TaKoe ke
paccrosHUe II0 03epy?

Bepronér mpoJsieresn paccrosHue OT OyHKTa A #o nmyHKTa B 3a
66 muH, a 0OpaTHO — 3a 55 MMH. 3a CKOJBKO MHUHYT OH IIpOJe-
Tes OBl paccToAHMe OT nyHKTa A 70 nyHKTa B 1 o6paTHO B Oes-
BETPEHHYIO IOTOAY, €CJH CKOPOCTh BEPTOJIETA, CKOPOCTH BeTpa
A ero HaIpaBJIeHWe IOCTOSHHBI?

CxopocTs BeqocuneaucTa B 3 pasa DoJbIlle CKOPOCTH IIelIexoza.
OHH OAHOBPEMEHHO OTIPABUJNCHL U3 [ABYX TOPOJOB HABCTPEUY
Apyr apyry. Bo ckoabsko pa3s 60Jble BpeMeHH Hocjie BeTpeun 6y-
JIeT B NIYTH NeIIeXo[, YeM BeJOCHIIeIHCT?

JBe crapylIK{ BBILIIN OZHOBPEMEHHO HaBCTPeYy APYI APYry M3
ABYX ropozsoB. OHM BCTPEeTHIMCH B IOJJEHbL M JOCTUIIHM KarKaas
YyKOro ropoja: nmepsas — B 4 4 IIOOOJYyIHH, a BTopasg — B 9 4.
Y3HaliTe, KOrJla OHH BBIIILIN U3 CBOHUX I'OPOJIOB.

Ha popore, coeguHSAIIOIIEeil ABa TOPHBIX CeJeHHS, HET POBHBIX
y4acTKOB. ABTOGYC eneT B ropy Bcerga co ckopocrsio 30 Km/u,
a mog ropy co cxkopocteio 60 km/4. Halinure paccToaHne MexXay
TOPHBIMHU CEJIEHUSAMU, €CJaU OyTh TyHa U 06paTI—I0 6e3 0CTaAaHOBOK
3aHUMaeT POBHO 2 d.
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Ecnu pasfenuTs ABY3HAYHOE YMCJIO HA CymMMmy ero uudp, To
ONoNy4YuTcsa 4yacTHoe 6 m ocrarox 3. Ecam ke pasmeauTs 3TO
4YHCJI0 Ha CyMMy ero mudp, YBEJIHUYEHHYIO HA 2, TO MOJYUYUTCH
yacTHOE 5 u ocraTrok 5. Haliure 5TO ABY3HAYHOE YHCJIO.

Y manpuuka 6b110 75 p. nATH- M gecATHPYOJIEBEIMA MOHETAMM.
Ecnm 0Bl nATHPYOJEBBEIX MOHET OBIJIO CTOJBKO, CKOJBKO HOecs-
THPYOJIEBBIX, & HeCATUPYDONEBBIX — CTOJBKO, CKOJbKO IATHDPYO-
JEBBIX, TO Bcero y Hero okasayochk 661 90 p. Ckoapko ObLIO
Yy MaJbYMUKa B OTAEJBHOCTH HATH- U AECATHPYOJEBBIX MOHET?

B ogHoM Gupone Ha 5 s MoJIOKa OoJjiblie, 4yeM B apyrom. Ecau us
nepsoro 6MA0HA IEPEeNUTH BO BTOPOM 8 1, TO BO BropoM OuaoHe
CTaHET B fABa pasa 0OoJbllle MOJIOKA, YeM OCTAHETCS B IIEPBOM.
CKOJIBKO JUTPOB MOJIOKA B KaxXJoM OupoHe?

CocraBeTe 3amauy, KOTopas pelajiack ObI C IIOMOIIbLIO ypaBHe-
HUA UJIH CUCTEMbl YDABHEHHUMN:

a) 16 —(x+1)=5; 6) 16 —(x-1)=35;
x+y =183, 3x + 5y = 28,

BacceitH 3anoOJHAIT ropsa4yeil ¥ XOJOJHOM BOJOM, TeKyIel u3
aByx kpaHoB. Oba kpama sanonHsitor GacceitH 3a 1 u 20 muH.
Ecnau neperlit kpaH pabGoraer 10 muH, a BTOpoH — 12 MuH, TO

3anoJiHAeTCcA E Gacceiina. 3a Kakxoe BpeM#A 3aloJIHHUT OacceitH

KPaH C XOJOAHOM BOHOM?



W3 6ouxu, comep:kameit 100 x coxa, oriusaror 10 J1 COKa ¥ BIABAIOT
B Heé 10 s Boxsl. Ilepemerras moJydeHHYIO CMeCh, 13 OOUKHM OTIHBA-
for 10 j1 cMecH ¥ onsiTh BiauBaioT B Heé 10 1 Boabl, U Taxk HeJlaloT He-
OfHOKpaTHO. MOKHO JIM B pe3yjbraTe TAKUX onepanuil IOJIYy4YUTH
cMech, comepacamyo 72,9 n coxa?

W3 6ouxu, cogepsxanteir 100 i coxa, oTsmBaoT 1 J COKa ¥ BIUBAIOT
B Heé 1 i Boxsl. IlepeMeriaB MoJIy4eHHYIO cMech, U3 OOYKH OTJIMBA-
oT 1 1 cMecH ¥ ONATH BAMBAIOT B Heé 1 J1 BOAbI, U TAK [eJaloT He-
ofHOKpaTHO. MOMKHO JM B peayJibTaTe TaKUX OIepaluil MOJYYHUTh
cMech, comepxxaimyio 50 n coxa?

a) IIpu kaxom HambonbIIeM HaTypajabHOM umcie n yucao 10! gemur-
caan'? (10l=1-2-3-...-9-10.)

6) IIpu KaKoM HaumMeHbIIEeM HaTypaJabHOM uucie n uucio 10! e xe-
JuATCA Ha n"?

OGBIKHOBEHHYIO Ap0o6b ¢ umcauTesgeM 1 HA3bIBAIOT AJHKBOTHOM
gpobsio. Hanpumep, apobu é, %, ‘11 — aJIUKBOTHBIE APOOH.

a) CKOIbKMMY PasJIMYHLIMH cIIocob6aMu, He YIUTHIBAA MOPANKA CJa-
1

raeMblX, MOYKHO IIPEACTABUTH APOGH § B BuAe CYMMBI ABYX aJIHKBOT-
HBIX Apo0eil, 3HAMEeHaTeJ U KOTOPHIX — pasjiudHBIe umcia?

6) Ilpunymaiite cnocol 3anmucy AJTMKBOTHON Ipobdu B BHUJE CYMMBI
ABYX aJIMKBOTHBIX Apobeir. PaccMoTpuTe ciaydam: 3HaMeHaTeNlb ApO-
61 — IpOCTOe YHCJIO0; 3HAMEeHaTelb APo0M — COCTABHOE YHCJIO.

H3z EI'D. CKOTBKUMH PasjuYHBIMU cIIocofamMy, He YUUTHIBAA IMOPAJ-

1
Ka cjlaraeMsblX, MOMHO IIpencTaBHUTb JIpOﬁB E'g B BUIEe CYMMEI JIEVX

PasaUYHBIX AJUKBOTHBIX Apobeit?
CKOJIBKUMHU pPasindHBIMH criocofaMy, He yUUTHIBas IIOPAAKA ciarae-

MBIX, MOMHO IIPDEeICTaABHTDH ,E[pOﬁB "IIE B BHJle CYMMBEI JBYX aJHKBOT-

HBEIX gpobeil ¢ pasHBIMH 3HAMEHATEIAMU?

HaiimuTe Bce mapbl HATYPAJBHBIX YHCeJ M # 7, YAOBIETBOPAIO-
1 1 1 -
e ypaBHEHHUIO s + o = 12’ ecJi OHO M3 YHCeJ 4YeTHOoe, a Japyroe

HEYETHOe.

VuuTenbs XO4UeT COCTABMTE HECKOJLKO BAPDHAHTOB 3aJadY¥ Ha COB-
MecTHYIO pabory: «llepBas Opuraza MolxeT BBINOJHHUTHL 3aJlaHue 3a
a nHeil, a BTopas — 3a b AHell. 3a CKOJBKO JHEI OHU BBIIOJHAT dTO
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10.

11.

14.

15.

3aflaHue NpPH COBMecTHO# pabore?» IIpu 5TOM OH XOYeT, YTOGHI
B KasXKJOM BapuaHTe OBLI OJMH U TOT € OTBET — «3a 24 IHA».
CKOJIBKO pPas/IMYHBIX BADHAHTOB 3a/lau OH MOXKET COCTABUTb, €CJIH
a>b?

H3s ET'S. Haiinyrest iu X0Ts ObI TPH JeCATU3HAYHBIX HATYPATbHBIX
4ucia, Aeadanuecsa Ha 11, B sanucy KajKAOro M3 KOTOPBIX HCIOJIE-
3oBaHbI Bce nubpsr or 0 g0 9?

HarypanpHoe 4nci10, 3aIIMCAHHOE HECKOJbKUMH eAUHULIAMHU, YMHO-
SKHJIM HA JApYyroe HaTypaJbHOE UHCJO, 3aNMCAHHOE HECKOJIBKHUMU
eaquaunamMu. Kaxkoil mosyuusics pesysibTaT, eciay B 3alIUCH IE€PBOTO
YHCJa M eAWHMWI], a B 3aIUCH BTOPOro 4YHcJa n eguHun (m = n,
2< n<9)? Kakas nudpa 6yAeT NDOBTOPATLCA B CepeAUHE 3aIHCH
npousBefeHua? CKoabKo pas? 100

123444...4321
Hailinure HECOKPATUMYIO APOOGHL E, TaKyi, 4TO P _
q q 12345565...564321
—_—
99

(100 uerBépok B umcauTene u 99 NATEPOK B 3HAMEHATeJe).

H3z EI'S. Haiiaure Bce TPOMKM HATYPaJIbHBIX 4uces] m, n 4 k, yI0B-
JIETBOPAIOIINE YDPABHEHUIO:

a)b-kl=m!-nl

6)Rl=3-ml+6-nl 11=1;21=1-2;nl=1.2....n).

OTm4YHOE OT HYJIA YHUCJIO YBeJIUUUIU Ha p% , IOJyUYeHHBIH pPe3yab-
TaT ymMeHbIINIu Ha ¢%. B pesyibrare CHOBA IOJYYHJIM IIEPBOE
uucyo. Haligure Bce naper HATypaJbHBIX ducel (P; ¢), YAOBJIETBO-
PAOIINE YCIOBHIO 3aJa4H.

Ha okpy’XHOCTH OTMETHJM N TOUYEK, KAXKAYIO COeJIUHMUIM XODHOit
XOTdA OBI ¢ OMHOI M3 APYIUX OTMEeUYeHHBIX Touek. OKasaioch, YTO U3
mepBod TOYKM BBIXOAWUT OAHA XOpAA, M3 BTOPO# — 1BE, ..., U3
(n — 1)-# rouxku BeIXOAUT (N — 1) Xopaa. CKOABKO XOPJA BEIXOAUT
U3 n-# To4Kmu?

Pemnre 3agauy gnsa: a) n=15; ©6) HedéTHRIX n = 3,

Berperunuce n apyseitr. IlepBbIft 1mokaj PYKY OJHOMY M3 ADY-
3ei, BTOPOH — ABYM, TPETHH — TPEM, ..., (n — 1)-H moxman pykKy
(n — 1) gpyry (B n1060it nmape aApyseil He Gojiee OTHOTO PYKOMIOMKa-
TuA). CKONBKO pYyK moskan n-# apyr?

Pemnre 3agauy audA: a) n=6; ©0) yéTHRIX n = 4.




. Pacnonoxure B nopanxe yb6eiBanusa uucia: —16,7; —-17,6; —17,06;
_17176|

PacnoJio;kuTe BHIDAYKEHUS B IOPSAKe BO3PACTAHUA MX 3HAYEHUH.
B oTBeTe YKaKHTe IOCJEHOBATEJIbHOCTh UX HOMEPOB.
| 11 0,9
= - = == = 4) 0,48 - 0,25
1) 2 6 &) 4 3 %) 4 )
Tpu Terpanu u aABe pyuku croaT 24 p. CKOIBKO CTOUT TeTpajk, €CIH
OHa HA 2 p. AelleBJie Py4YKu?
IlycTes TeTpaas cTouT x p. Kakoe ypaBHEHHE COOTBETCTBYET YCJIOBH-
AM 3agaumn’?
1) 3(x—2)+2x=24 2) 8x+2(x+2)=24
3) 3(x+2)+2x=24 4) 3x+ 2(x - 2) =24

Ot ropoza mo mocénka aBTomMo6uab moexas 3a 3 4. Ecau 6bI ero cko-
pocTs GbLIa HA 25 KM/4 BeIlle, OH 3aTpaTHJ ObI Ha 9TOT NyTh Ha 1 4
MeHbIe. YeMy pPaBHO PACCTOAHHE OT ropoja OO HOcEnka?

IIycTs X KM — paccTofHME OT ropoja Ao mocénka. Kaxoe ypaBHeHMe
COOTBETCTBYET YCJIOBMIO 3agaum?

X x_ £_£=
1) Z-%=25 2) 3-3=25

3)£_§=25 4)2_.2:25

= F X " x
T'pynna U3 ABEHAAATH JeTeil ¥ ABOUX B3POCIBIX UAET HA BKCKYPCHUIO
B My3ei. Bapocasiit 6uner crour 200 p. Buner Ansa MIKOIRHKUKA IIPO-
naércsa co cKkuaKoi 50% . CKOIBKO HYIKHO 3alJIaTUTh 38 OHJIeTHl IJIA
Bcewt rpynuei? OrBeT paiite B pybuaax.

Cyrounass HOpMa morpebiaeHusi yriaeBogoB cocrasiaser 280 r. Ilop-
LMA OMJIeTa B cpeHeM comep kT 39 r yriaeBogoB. CKOJIBKO IPHMeED-
HO IPOLEHTOB OT CYTOYHOM HOPMEI IOTPEeOJIeHUA YyIIeBOJOB MOJYUYUT
4YeJIOBEK, CheB IIOPIHI0 oMmJera?

1) ™% 2) 0,7% 3) 14% 4) 0,14%

IInomans Teppuropuu Poccum cocraBaser 1,7 - 107 xm2, a Iepma-
HUE — 3,6 - 10° xM2. Bo cKoaBpKO pas miomanas reppuropun Poccnu
Ooablre momagu teppuropuu I'epmanumn?

1) npumepso B 2,1 pasa 2) nupumepno B 470 pas

3) nmpumepHO B 4,7 pasa 4) npumepHo B 47 pas

B xakom ciyuae npeo6pa3oBaHMe BBIITOJHEHO BEPHO?
1)(4-b)(b+4)=b%2-16
2)-(b-1)(8—-4b)=(1-b)(4b - 3)
HB+1)(B-2b)=3+b— 2p2

4) (b - 4)2=0b%2—-4b + 16
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10.

11.

13.

14.
15.

16.

17.

B xakxom ciyyae BmIpaskeHHe IpeoOpPA30BAHO B TOMKIECTBEHHO
paBHOe?

1) (x-4)2=x2—-4x + 16
2) 2(x—-y)=-2y - 2x
3) (x - y)(y — x) =-x% + 2xy - y?
4) (—x—-3y)2=-2x - 3y
Yemy paBHa IJIOTHOCTH TeJia (B Kr/m?3), ecyiu ero Macca paBHa @ KT,
a ero oosém 700 mm3? 16
a

1) 0,7axr/m®  2) 700axkr/m®  3) —Lxr/M®  4) ;:{r/z@

3a x rpaMMOB Ie4YeHbs 3anaaTuau a p. CocTaBeTe BRIpAMKEHUE IJIA
BBIYMCJICHUA IeHBI OZHOT0 KUJOTpaMMa 3TOro neyeHss (B pyoasax).

1000a ax a 1000 x
D= D0 Vx P
2 1
YuopocTuTe BhIpasKeHHE — — —,
3 =
1 1 1 1
1) —— —= - 4) ——
) 3x 2) 3x 4 3 ) 3x?
2 3
Yuopocture BhIpajKeHHE — — —.
% 5 3x 1llx 19
Ve D I8 A

Pemure ypaBHerue 10 — 2(x + 1) = 5 — 4x.
Pemure ypaBaeHue 4 — 5x =17 — 3(x + 1).

Haiigute 3HAaueHHe BBHIPAXKEHHA ac;b npu a=3,25; b= 2,65;
c=T;B.

& 12,1-10°5
Ha#iaure yacTtHOe

0 1"1—1 03" OTBeT 3anuminTe B BHUJE NEeCATUYHOMN

Apobu.
HailiguTe HaUMeHbIIEE 3HAYCHHE BBIPAYKEHUHA
(8x - 4y — 2)? + (x — 5y + 3)?
M 3HAYEHUA X U Y, IPH KOTOPHIX OHO AOCTHraeTCsd.
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O1serb

§1
18. a) ITudpa 0 BcTpeuaerca 9 pas, ocranbHble nubpsr — no 20 pas. 19. a) Ha
2 mynsa; 6) ma 12 myneit. 26. a) 8; 6) 25; B) 81. 31. a) 27; 6) 37; B) 47; r) 58.
33. a) 2%; 6) 3%; B) 3!4. 44. IIpu n = 41 umeem: n2—n+41 = 412 — 41 + 41 = 412
Jenurca Ha 1, Ha 41, na 41%2. 48.a) 1,17;6) 1,8, 5,9, 15,45; 1) 1, 2, 4, 7, 14,
17, 28, 34, 68, 119, 238, 476. 49. a) 19; 6) 2, 3; B) 2, 7; 1) 2, 29. 56. a) 50;
6) 20; B) 10; r) 90. 57. 33.

§ 2
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6 36" 50° 125" 0 @ 0:(3): 0.(2); 2,4(0); 12,(0). 86. 2) 5 B) 5. 92. &) 0,(4);
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100. a) -1,53; 6) -5,28; ) 3,8; r)0,264; x)-1,75. 105. a) —%; 6) —1-3—;
B) —23; r) —%g-.

§3

118. a) ITpu a > 0; npu a < 0. 123. Ecau a = -b, b # 0. 140. a) 2,35: 6) 3,21;
B) —3,149; 1) -5,22. 141. [la. 146. a) 3,(27); 6) 52,(12); B) 0. 150. a) 0,222;
6) 1,23; B) 12,0. 151. a) —-0,333; 6) -1,27; B) —12,0. 152. a) 127,02; 6) 0,13;
B) -1,35. 153.a) 3, 5, 2; 6)3, 5, 2; B)3, 5, 2, 0; 1)6, 7;: m1, 0, O.
154. 1039,930; 1039,93; 1039,9; 1040; 1040 = 1,04 - 10%, 155. a) 3,4; 6) 1,4.
158.a) 7,9; 6) -11. 161.a) 7,2<a+b< 7,4; 6) 7,28 <a + b < 7,25, 164. J1a.

Jdononsenus k raase 1

177.a) 7Tm 7161; 6) 1 u 141 219; 8) 1 u 50 955; r) 2 u 77 682; 1) 97 u 3395;
e) 111 »m 1998; k) 333 u 1998; 3) 1 u 3 998 000; u) 1 u 675. 179. a) 12n + 1,
rae n — mwoboe nenoe uyucso; 6) 12n + 11, roe n — moboe mesoe YmMCIIO.

§4
183. a) -—li;i; 6) —90; B) -2,5; r) —1; x) —4,5; e) —9. 184. a) Buipaxenue He UMeeT

cMbicaa; 0) ~%; B) % 188. a) 4,2 xm/u. 189. a) 36% . 190.a) 31200 p. 193. a) vt;

150 150n
— H —_—

6) ab; B) 2(k+1t); r) 2nr; ) mRZ%; e) abc. 196. a)
n+1 n+1

MapoK;
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2x + 3y s/ 6) 5a+4b
a+b

cm. 197. a) KM/d4.

a an
6) —— m ——cCcM; B) —— H
b+e b+c n+l n+1

60 , 60 . 199. a) 41’%%; 6) 60x + 40y,

u+v u-v x+y

3ap
200. —= p.;
a) 25 P

100
e) 63k%p%; ) —40pixT; 3) —150xiys. 216. a]l%a3b5; 6]%!3‘0"’; r) —2kipt;

o) -3pix®; e) x3y!; x) a'x"; 3) —4%53—513“0“. 217. a) 2,5a%b3c®; B)—-210b3c%e5;

15 2p2, p) -1 p3x9. 220. a) (5a)%;

49 216

3
6)a-(1+ —P-J p. 214. a) 6a%b; 6) 8b2c*; B) bdc?e?; r) 42¢5k2. 215. 1) —25¢*k3;

) —T2a%k3x3. 219. 1) 2,25¢% 0) -2 %eﬂ; m1
P 1 : 2 ?
6) (7b)%; n) (BkY)?; e) [?P“] 5 K) [lgaﬁxa] ; 3) (lgbﬁgﬁ] . 221. a) (2a)%;

1. ) 1 3 1 3 1 3
6) (3b)%; B) (5¢%)%; r) (6€°)%; m) [5 30] ; €) (—bzy“] ; 7K) [25a6p3] ;3) (1§bzcﬁJ :

5
228. a) —6b; 6) 32a; B) —8b3; i) 12b7c?; 3) —12e3k%. 240. a) 20a2b; 6) 11a®b2.
§5
253. a) 0,9x + 0,3y; 6) 38,1la—2,7b; B) —l—g-x + lgy; r) 10,4a—1,7x. 259. a) 3b;

6) 8x u 4y. 271. 1) 1,1ab — 3be + 2cx; €) %x2y2 = lgazb— %ab— %. 273. a) 5a — 8b;
6) 3a + 6b; B) —3a + 10b; r) —5a + 8b. 281. a) 0; 6) 0. 289. a) 3a; 6) a — b;
B) b; 1) 2b. 294. a) a® + 2a + 1; 6) x? + 3x + 2. 295. a) 20m? + 38mn + 14n?;
6) 36a2 + 63ab + 5b2. 297. a) —a? — 2ab — b?% 0) —x?+ y2. 302. a) la; 6) Aa.
309. a) (x—y)(a—b); 6) (a—b)(x—y); B) (m—n)(3+a). 310. B) (a — b)(2x + 1);
N@a+3)a+1) n0)@m-2n)(x+1) e)(a-b)(x+1). 315.1)2p? -p-1T;
n) 2x% — 5x + 6. 317. 8) 0,5m3 + 0,5m? + 0,125; r) 0. 324. a) He npu a06s1x
3HAYEHUAX a, HAIpHUMep, npu a = 1 pasencTBo —12 = (—1)? HeBepHO; 6) UpH JiiO-

Obix 3HaueHusx a. 328. a) —-13; 6) 45; B) 3,591; r) -1,216; n) —42%—; e) 15%;
) mg; 3) 192; u) —0,0256. 330. Her, ~a =0 mpu a = 0; —a > 0 npu a < 0.

331. a) a — moboe gucio, b = —a; 6) a — moboe uncio, a # 0, b = ‘—1; B) @ — JIIO-

6oe ameno, b=1; a =0, b — moboe yucno; r) a — moboe yucio, a =0, b= “al'

§6

345. a) (x + y)?%; 6) (a + 2b)?; 3) (2m + 3n)?; u) (x? + y®)2. 347. x) 9Im?; 3) —¢°.
353. a) a% - 2ab%+b*; 6) x®—2x3y+y?; B) m®—2m3n2+ nt. 357. a) (a - b)%;
r) (5 - 3¢)?; &) (22 — 3y)2. 360. x) —11p2 + 5pg + 12¢>; 38) 50m? + 32mn — 20n?;
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un) p?. 365. r) (5p)%; n) (m*n3kP)?; e) (Ta2b3cb)2. 370. a) (2x + 1)? + 4; B) (4dx + 1)2— 2;
x) 2(x+1)2+3; u) 3(x—2)%+4. 378. a) 4899; 6) 6396; B) 89 999; r) 249 996;
n) 8,9999; e) 99,96. 387. YV OGpara Ha 9 KycKoB GoJbIIe, 4eM y CeCTDEL
388.a)4(x+1)(2x+1); B) (8x+2)(5x+4). 389.a) (x+4y) (5x — 2y); B) (3x — y) X
x(Tx = 8y); &) (22 — y)(3x? - y); x) (22 — 2y)(5x2 - 2y). 396. a) 53; B) (3x)3;

3
r) (4y)% &m) (my)?; e) (a?)?; x) (xy?)?; 3) (%p] ; m) (0,1¢2)3, 400. a) x + 1;

6) 2a% B) 4m?-4m+27; r) -2¢5. 411. a) —2; 6) a* — 27; B) —2p° + 12p? + 100;
r) 2n° — 4n° — m?3. 416. a) x® + 3x%y + 3xy? + y?; B) x3 + 6x2 + 12x + 8. 433. a) a2.
Y xasanue. IIpeobpasyiite naHHOe BhIpa)KeHWe B KBaJpAT PasHOCTH a + 1
u 1; 6) m?; B) 4¢%; r) 4x2. 434. a) x® + 2xy + y® - 2z2. 437. a) a® — 17a* + 16;
6) a? + b2 — ¢?; B) a® — b%; 1) a® + b3; n) a® - b?; e) 4a2 — 8. 438, a) —1; 6) 4x2 —
- 6x + 21; B) 5m? — 20m + 20; r) 28p% — 100p + 95; x) 90a% — 75a — 9; e) —2a? +
+ 4a + 6; ) —40x + 3; 8) 22 — 2xz + 2yz; u) —4yz; k) 4yz. 439. a) Ta® - 2a + T;
6) 3m2 — Tm + 17; B) —4ab; r) 4ab; n) —x2 — 10x — 1: e) —-32a2 + 20ab + Tb2.
443. a) (a—b)?. 446. a) 264 -1, Ykasauue. lo6aBbTe MHOKUTEND (2 — 1); 6) 1;
B) 1. 455. a) 4c?(4a%bc — 3ac + Tb? — 2abc?); 6) 3xz(dxy + 6y3z — 9x*25 — 8yiz3).
463. x) (1,5 - ¢?) (1,5 + ¢?); 3)(1,25a°-0,1b) (1,25a° + 0,1b); u) (x — y)(x + y)x
x(x% + y?). 464.B)—(m + 1)% r)—(n - 3)%; n) (x? - y)2. 468. a) 2(2m + n)x
X(-m+13n); 6) 4(8y — 2x)(x + 2); B) 25(a — 3). 477. a) (x — 1) (x + 1)(x2% - 2).
Yrasarnue. 3amenure —3x2 ma —x%2 - 2x% 6) (be—b—c—1)(bc+b+c - 1).
VYxasanue. 3amenure —4bc Ha —2bc — 2bc 1 npeAcTaBbTE MOJYYEHHOE BhIpa-
JKeHHe B BHJe Pa3HOCTH KBAaJDATORE. '

§7
(x-y)?. bm D 4(a+b) b) 2(a b)
488, 1) dxy %) Tn(@-b) ) 2q’ D= 9 494. 7) a®—ab + b?

3 K) x2 +

1 15 14 2x—6 5
+xy +y2. 499. a) —>_ u 3 A H .
Y ) 2 R e M 8% x5 V2c-10 " 22-10
2 .58, Im¥8 o a}@; 6]2—x. 5185, a) 22 +0 .

x—-y a—-b n—m a(a+b)

2 _ 2 _
22a ) 5a° — 4ab o 4x° — xy 517. a) - ; 6) ___ ) 2q + 3;
a’®-bv? (@a-2b)(a+b) (x-y)Cx-y) 12 am’ Pq

2 2 2 o
o™ 2:1; X +12b.518. )m(b+c} 6) a(2b- 5n) )2ab 8b2+4a;
xy mn 3ab? abe bmn bm

2x -3, 6) 7 —3am? o al+ bt s 4b® — 3x? ) 3az* - 3bx®y .
’ mt a% b5x“ : gl o
5 s
mn(3ai n + b¥mb) . 520. a) 1 . 6) 13a } ) 1.5 5 s y2—x
a*btec?® a-1 6(x ) a+b xy(a- b)
m]-—i; o n+1 s o 3+2p - 19 521, a]E»:z+9
xy mn(m — 2n) P (2p - 3q) 6a? (a — 4b) -9

509. a) —1; 6)

6)

e)
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(T INET
)5m On 5) 2x—2‘r) p {5l _e)m2+mn+n2.m 2y .
mi-nt Voxi-4  pi-4F) E-0 2m?+n3) T (x-2y)P
- 2 1 2 2
3%_ 522.&)3m 13; 6) 2y . +b2;r)a +b2:}1) 2b2;
(p+q)(¢® - p®) m-—2 x+y b 2a b-—a
2 i —
)28 595.2)2; 6)-2; 5) 2; 1) 2ab; ) 4. 526, 8) 282=2, g 22—,
a+b 7 3n P a xy
B) 4n § )2(b+1) 531. ) m, 6)+~—a, ,:1) x——, e) x —1,5. 534. a) ab +
m+n’ a+2 3
+ ac + be; 6) 15x2 — 5x + 5; B)—+-‘ﬁ+b r)6x+3—+12x2. 535. a) <
c c? y x
2 —
6)1-2a; 3) -1 1) =3 x) —l; ¢) -0,5; ) ~%; a) 8. 536, a) a+ 1; 5) 32=22,
n b 6b
B) 2%+ . 537. a) 0; 6) 2 ; B) 8x ; r)d_c. 539. a) b; 6) a. 544. a) IIpn
3b m+ 2 4ay d

x = 2; 6) mpu x = —4; B) ipu x = 2; r) npu x = -2,5. 548. a) 0,96; 6) 0,1; B) —4;
r) -10%. 549. a) 6; 6) 0,5. 550. 2. 553. a) IIpu a06BIX 3HAYEHHUAX X, KpOMeE

x = 0; 6) npu a06BIX 3HAYEHMAX X U Y, KpoMe X = y = 0; B) npu a1006BIX 3HAYE-
HHAX M ¥ n, TAKHX, 4to |m|+# |n|. 557. a) 3,5; 6) 3,5. 538. B) -5, -1, 1, 5;
r)-2, 0, 2, 4; x) -2, 0. 565. a) IIpu m06BIX 3HaYeHHAX a U b; B) npu b = 0;
ryupp a # 0 u b # 0; x) npu x # —y.

§8
571. a) 1; 6) 1; 8) 1; 1) 1. 572. a) 2; 6) 1; B) %; r) %i' 573. a) 1; 6) BeIparenue

He uMeer cMuicia. 574. a) 2%; 6) 28; B) 372 r) 3L; nx) 3% e)5l; x) 24
575. a) 10 000; 1000 100; 10; 1; 0,1; 0,01; 0,001; 0,0001; 6) 32; 16; 8; 4; 2;

3;1.1.1. 1. 1., o7.9 -31—ll+—576a)1—-1—1—1—16)1
2°4'8° 16’ 32° 3’9 27
|

-1; 1; 1; -1; B) 1; —4; 4; 1; e 584. a) a!; 6) a'; B) a®; 1) a% n)a’l%
e) a®. 587. a) a®b'%; G6) altb*; B) a'?b?°. 594. a) 3% > 43; 6) 2¢ = 42; B) 1020 > 2010
r) 1002 > 2001°0; x) 19992000 5 19981999, 595, a) (a)’; 6) (a2 =) (a?)?.
596. a) (a%)'% 6) (a%)*’; ) (a'°)°. 600. a) (2% 6) (a%)'"; B) (a')°; r) (@195
x) (a25)72. 605. a) IIpu n = 2; 6) opu n = 10; B) upu n = —6. 606. a) 2,74 - 103;
6) 3,82 - 10°2; B) 1,1 -107. 607.2a) 6 - 102, 6) 6 - 105 =B)4-10% 3)5-10%
608. a) 1,65 - 10% 6) 3,94 - 10-15; 5) 2,54 - 101, 612.a) 2+ 1, 6) 1 .
a b (a+b)?

613. a) 0,3; 6) S; 8) 8. 615. 8) a-! — b-1; 6) a2 — a-'b! + b-2. 616. a) IIpu a # 3
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ua#-3.617. a)a+b;e) ﬂ.ﬁl& a) — 1 ; 6) 1999 : . a) 2a :
b-a b—a 3 998 000 949 494 1-3a
2x% + 6x —-3x(x—1) 4 14
L - ; . 620. a) —; B) -128. 621. a) ==,
Vomza® "9 0 4 %) 1as° ® ST
Jdononsenus K riaase 2
2+ ab+ b? a*+ a®b+ a?b? + ab® + b*
623. a 2 & 6 + b; 5
) a® +a’b + ab? + b3 v ) a® + ab+ b?
a' — a®b + a®b® — ab® + b* 1 a’+2a+ 4
r 3 H + b; ;
)a‘i—aﬁb+a“t;t2—.1133)3+a2b“—ubﬁ+bﬁ ma—b &G m)a3+2a2+4a+8
. a*+2a® + 4a® + 8a + 16 a' —2a®+ 4a®* — 8a + 16
3)a+3; mu) 3 K) > 3
a®+2a+ 4 a® — 2a® + 4a* - 8a® + 16a® — 32a + 64
a) 1 2; M) a + 1. 624, a) [la; 6) ga. 625. a) Yacraoe x? — 5x + 6, ocraTox 0;
a—

yactHOe X2 — 2x — 3, ocrarok 0; uwacrHoe x% — x — 2, ocrarox 0; 6) yacrHOe
x2+ x — 1, ocraTok T; wacrHoe x2 + x + 1, ocrarox 7; wacTHoe x% + x — 2, ocra-
rok 10; B) wacTHOe x, ocraTok —x — 1; wacTHOoe x2, ocraTox x2 — 1; uacTHOe
x—1, ocrarox 0. 626. a) x—-1;6) x — 1; B) x2 — x; r) x? — 4x + 3. 627. a) x + 1;

6) x — 1; B)x—l; r)x+2. 629.2a) x84+ xt+1; 6) x10 — 28 + x0 — x + x2-1;

x+1 x-
B) x104+ x84+ x0 4+ xt+ 22+ 1;r) 10 — 2104+ 2% — x84 27T — 264 25— x + %3 — 22 +
+x-1.630.2) IIppun=-7,-1,1, 7;6) upun=-5,-3,-1,1;B) upun =1, 3.

§9

641.8}%; B)—%. 643. a) Ilpu k#0; 6)opu k=0 uw b=0; B)upu k=0
u b=0. 647. a) la; 6) na; B) ga; r) Her; 1a) aa; e) ga. 649. x) 6; 3) -21—1; u) 0;
k) 0; a) 0; M) 0. 650. a) 1%; 6) —-3; B) 0,04; r) -0,4. 651. u) 2,5; K) g; a) —4;
M) 4,5. 652. a) 6; 6) g; 8) 5; 1) 2; 1) %; e) 7%; x) 28; 3) 7,2. 653. a) Her Kop-

Heil; B) x — moboe umeno; n) 2,2; e) 1; x) 5,5; 3) 1%; Hh) HET KOpHe#; K) HeT

KopHel; i) x — moboe uwmcio. 654. a) 21—11; 6) 2,75; B) 1%; I') HeT KOpHeii.

656. k) 6; 3) 8. 657. a) 5; 6) 2; B) 3; 1) 0; n) 6; e) 2; :x) 3; 3) 1. 658. 49 u 37.
659. a) 820, 1240 u 1170 yuamuxca; 6) 65, 81 u 130 xuur; B) 33, 11 u 26 cm;
r) 1300, 650 u 450 paGounx. 660. a) 65 u 50 p.; 6) 50 xm/u. 663. a) 6 pribok;

6) 0,5 kr. 664.a) 9 u 1 cm; 6) 8% u 1% em; B) 5,5 w 4,5 cm. 665. a) 18 u 20;
6)4,6u8;B)11u13;1r)5, Tu9. 666.a)2,4,0,9u3,2 1;6)30, 34 u 32 xauru.
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§ 10
676.a) y=5-x;6)y=2x-3;8)y=1,6x+3,5;r)y=0,6x-1,6. 677.a) y =
= 4x + 3; 6)y=%x+2; B)y=2-3x. 678.a)x =3y - 2; 6)x=—§y+—§-;

B)x=2y—3.681.a)Ipua=-2,5;6)npu b=25.693.a)[Ippna=2ub=2;
6) upu mwbom a m b= 2. 696. a) (14; 7); 6) (10; -2); B) (2; 6); r) (3; 21).
697. a) (3; 2); 6) (4; 2); B) (5; 3); 1) (1;-1); a) (3; 4); e) (-2; 1); x) (315 7);
3) (2; 1); m) (1; —1); x) (0; —8); 1) (8; —4); m) (=3; 3). 698. a) (2; —3); 6) (7; —13);
s G 1. O\ 9. a1 e 25,23, 1.8
B) (2; 3); 1) (-1; -2); m) (-2; 3); e) (4; -5). 699. a}[ Twiae |} 6)(6, 2]-
700. a) (-5; 4); 6) (0; 1); B) (5; —18); r) (-4; —11). 701. a) (4; -1); 6) (-5; —-1);
B) (0,5; 2,5); 1) (-1;5). 702. a) (-1; 2); 6) (5; —2); B) (7; 18); 1) (2; -1);
1) (0; 3); e) (75 5); =) (7; -2); 3) (5; —6). 708. a) (-2; 2); 6) (2; 3); B) (15 1);

r) (-3; -3). 704. a) [g, 2%); 6) (0; 2). 709. a) Her; 0©) ma; B) HeT; T) Ja.

715. IIpz a = 9,5. 716. Ha. 720. a) (3; 1); 6) (-2; 11); B) (3; 1); 1) (4; -5).
721. a) (x; 0,5 — x), rme x — mwboe wuumcao; 6) (0,5; 0); B) HeT peleHHH;

r) (x; 0,5x — 2), roe x — nwboe uucyo. 723. a) Her pemennii; 6) (15; —II%J;

B) (7; 5); r) (5; —2); n) (%, —%}; e) Het pemeHmid. 725. a) Her pemenuii; 6) (-3; 7);

B) HET pemeBHH; 1) (x; x + 2), rae x — moboe 9UC0; o) HET pemenuii; e) (0; y),
rae y — moboe uucnao; x) (x; y), rae x, y — awobsle yucaa. 726. a) BeckoreuHo
MHOTrO pemreHuii; 6) efMHCTBeHHOE DellleHHe; B) HeT PeIueHHil; I') eAUHCTBEHHOE
pelieHEue; /i) HeT pellleHHi; e) OeCKOHEYHO MHOTO pelleHMi; k) GecCKOHe4YHO
MHOTO pelleHHMH; 3) efMHCTBEHHOE pelleHHe; H) HeT pemeHwmit. 727. a) Ilpu
a=10; 6) upu a=-5. 728. a) Her; 6) ga, a=-2. 729. a) Ilpn a=2; 6) upu
a=6. 730.a) Ha, a=-0,5; 6) mer. 731. a) Ilpu a #-15; 6) upu a #-21.
733. a) (1; 15 1); 6) (15 4; 2); B) (2; 15 3); 1) (3; 2; 1); m) (1; 15 1); e) (2; 03 1);
x)(2;3;-1);3)(3;3;3).734.a) 3 u 7;6) 6 m 15. 735.a) 23 n 17; 6) 4 u 19.
736.a) 11 u 5,5; 6)6 u 18; 8,4 u 25,2. 7T737.a)13 u 6; 6) 50 u 60.

738.a) 3 u 5; 6) 2,5 u 4. 739. a) 28 xm; 6) 42 xm. 740. 80 pgeraneit. 741. 12 u
45 km/4a. 742. 24 u 17 km. 743. 11 u 15 cm. 744. 20 6uxeros mo 100 p. u 10
buneros mo 150 p. 745. Kpecao crour 8000 p., cron — 2000 p. 746. 6 moHer.
748. 40 u 25 M. 749. 500 p. u 300 p. Haxo cuuraTh, 4TO Ka)kaaa Gpuraja sapa-
GaThIBaeT B IeHb OJHY U TY Ke cyMMy (Kaxkaasa 6puraga — csoio). 750. 100 ou-
poxkHEIX # 200 6ymouer. 751. a) 600 1 400; 6) 51 u 33,6. 752. 9, 13 u 16 cm.
754. 41, 53 m 66 cm. 755.42. 757.40 wu 170 pynowmii. 758. 400 r.
759. a) 125 kr; 6) 20, 25, 30 u 35 p.; B) 6, 5, 4, 3, 3, 2 1 1 roa. 760. 60, 45 n
40 opexoB. 761. a) 3 4u; 6) 4 u; B) 5 4. 762. 16, 10 u 10 x.
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JlononHeHus K riaase 3

763. a) x = bn, y=2 - 3n, rae n — moboe nenoe umcao. 765. a) Her; 6) xna.
767. 4 cryna u 3 Tabyperrkn. 768. Kynuiu Bopo6sés, ropaumn u rony6ei uau 15,
10, 15, uau 6, 20, 14. 769. 3agaua umeeT 3 pelleHHA: NETYXOB, KYP ¥ IBIIIAT
6v110 12, 4, 84, unum 8, 11, 81, unu 4, 18, 78. 770. Bagaua umeer 8 pemmeHui:
MYJKYWH, XKeHITHH U AeBymek 6s110 1, 16, 9, uau 2, 14, 10, uxau 3, 12, 11, uan
4,10, 12, nau 5, 8, 13, unu 6, 6, 14, unu 7, 4, 15, uau 8, 2, 16. 771. 3agaua
umeeT 26 pemenwuii: ryceil, yTok ¥ uupKoB 6s1y10 x, 80 — 3x u 2x, rae x — xo6oe
nesnoe gucno, 1 < x < 26 (moxymanu OTHL TPEX BHAOB, moaTomy x # 0). 772, T'y-
celf, yTOK M 4YMpKoOB OwmIO 15, 1, 4. 774. a) (14; 3); 6) (-7; —-5); B) (3; 5);
1) (25 25 2); m) (-3;-9; 0); e)(5; 5;5). 775.a)(2; 1); 6)(3;2); B)(1;1);
r) (2; 1; 0); m) (0; 0; 1); e) (1; 1; 1); ) (1; y; —y), rae y — nwboe UHUCIO;
3) (x; 2; 4 — x), rie x — mwoboe umeso; u) (1; 1; 1); k) (2; 1; -1).

3agaHusa QA MOBTOPEHMA

778. a) 835; 6) 4; B) 975; r) 12; 1) 47; e) 1426; :x) 114 289; 3) 406 945; u) 27;
k)4. 791.6=22+2; 18=2%+ 2. 793. la, uyucno 2. 794. a) 23; 6) 31.
795. a) 2, 3, 7, 8; 6) ecnu camo uucao uérHoe. 796. IlepBoe M3 CEeMH pelIeHMIi:

378 126. 797. 2519. 801. a) 0; 6) 0. 811. k) 4%; x) 2%; ™) 1%; 1) 9;-". 812. a) %;

2 3 125 3 4 3 1 1 3 1
= -3 —_— - -3 - . ~. 813. ’ =3 -3 =;
6)7 B) —; I) ;::)413)45 x-:)38 3) 0 H)8383a)3 6}6 3)41')12
2,

7 396
3 | L 12 8 4 1 2 1
1=; e) 4. 814.a)1=; 6) —; B)1—; r) —; x) —; e) —. 815. a) 58=; 6) =;
11)48) 3)2 }25 B) 27 r)7 n)3 e}7 a) P )3
15

ET N 821. B) 0. 822. B) 4; r) 2. 826. a) 3; 6) -é-; B) 1,8; r) 135.

831. a) $ 835. a) -7,7; 6) —2; 8) 1,7; r) 4,8. 838. a) 0; 6) —0,14. 839. a) 14,4;

8) 33; 1) 15

6) —5,4; B) —38; r) 36,5; a) 20; e) 0,25; x) —62,2; 3) 4,4. 840. a) 6; 6) 0,5;
B) 3,1; r) 32. 842, a) 10%; 6) 0; B) 0,25; r) 4. 847.a) 0; 6) 0; B) 1,4; 1) 2.

849. a) 16; 6) 5,375. 850. a) 0,156. 851. a) 1,05; 6) 0,0115; B) 4,5; r) 0,0003.
862. a) 0,(8); 6) mer; B) 3,6(3). 863. a) a = -b, rne b — mwboe uucyo; 6) a = b,
rae b — noboe uyucno; 8) a = 0, b — no6oe uuecno, b # 0 uau b = 0, a — moboe
gyueso; r)a=1, b — mwoboe uueno, b#0 mwmu b=0, a — nwboe umeyo.
864. a) 2a u 0. 867. a) 8; 6) 4; B) 34. 874. a) 16; 6) 17,5; B) 54. 876. a) 12;
6) 42. 887. ab, 2ab, 4ab, 5ab, 8ab, 10ab. 899. a) 10a; 6) —2x; B) —18y; r) 3a;

) —10b; e) —bx; x) —4ab; 3) =Txy; u) 0; k) —9ax2. 906. a) 2; 6) 5; B) —6; r) -—i.

907. a) 5a2b; 6) 26a°b%; B) pq — p? — g% r) 2a® + 6m?; n) 2y; e) 2x. 911. a) a® +
+ b2 + ¢ + 2ab + 2ac + 2bc. 912. YKaszanue. B 3agaHuAx a) — B) IPUMeHH-
Te hopMysIy pasHocTH KBajparoB. 915. B) ¥ k a3 a H ue. PacemoTpure TpH ciy-
yasg: n=8k, n=8k+1, n=3k -1, roe k — uenoe uucyo. 928. a) (x2+ 1) x
X(x*—2x22+2); B)(x2+x+ 1)(x®-2x2+1). 935.a)91; 6)-46; B) 50 000;
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r) 40 000. 936. a) 66,8; 6) 109; B) 10,8; r) 169; 1) -0,2; e) 8%; ) 0,8; 3) —100.

938. a) 2; 6) 87; B) 1,48; r) 1. 939. a) 12,5; 6) 0,08; 3)3%. 942. a) -g_‘;;

¢ . —
6) -9, 5y 20@=D) \ ImE@rtm) g4 4)3; 6) 2(x2+ 4 B) Bpn
4n dc(a+ b) 4(2n — m) men
3 2
r) 4x2; n) —1; e) —2. 948. a) x2 + 9; 6) i ++24a+ 1; B) -3m; r) —5a; n) 0;
a
c+1

) 0. 950. r) 2=, hii eyl 49 . 962. a) 0,1; 6) 2. 963. a) —0,2;
an + bm m 1

o=
6) 12-1171; B) 10; r) 11. 967. a) 2; 6) 1; B) 5; r) 2. 969. a) 0,6; 6) 2; B) 2; r) 5.

970. a) 4%; 6) -i; 8) 0; 1) 0,2; 1) 8; e) 3; x) 7. 971. a) 6; 6) 5%; 5) 1%; r) 1%.

972. a) -1,2; 6) 42; 5) 3; r) 5. 973. a) -0,5; 6) —1; B) 292, 1) 21 974 5) _9;
3 45 31
6) 1,2; 8)0,1. 975. a) 1,5; 6) —2,2; B) -gi; r) —1%. 976. a) 6; 6) 2%; B) 7,5;
r)-2,45; x)3; e)38; m)12; 3)-2,4. 977.a)5; 6)-1; ) -2; r)-19
4 7 53
978. a) 17,5; 6) 9; B) 5-?—. 979.a)a; 6)1-a;B)2b—a;r)a—-b-c; D) 2-y;
e)y—3-a. 981.a)-6a-Th; 6)32=90, 5 38 . g, gbtc. 4 90
: 8 a+b a a+c
982, a) a; 06) —%'?-; B) 3c; 1) 2a. 983. a) Ecaim a =0, b = -3, To x — n1060e YHCIO;
ecau a =0, b # -3, To ypaBHeHHe He MMeeT KOopHe#H; ecam a # 0, To x = 8+ b.
a
984. a) Ecan a # 2b, To ypaBHeHHe MMeeT eJUHCTBEHHELIH KOpDEHB X = 2bab :
-a
6) ecnu a = 2b, b # 0, To ypaBHeHHe He UMeeT KOpHeil; B) eciu a = 2b, b = 0, To
3a+b a-b
KOpHEeM ypaBHeHHA ABIsAeTcHA Jioboe yumcao x. 986. a) 1 ;T , THe a

u b — no6rle yucna; 6) ecnu ¢ = b, a # c¢d, TO cuUCTEMa He UMEET PEIIeHUH; ecau
c=b, a =cd, To cucrema uMeer pemeHus (x; a — x), rae x — aoboe YHCIO;
ab—bed  bed —ac |,

: ]

ecau ¢ # b, To cHcTeMa MMeeT EeIMHCTBEHHOE DpelleHHe b H b
~C i

B) ecnu ¢ = —b, a # —cd, TO cHCTeMa He UMeeT pelleHHuil; ecau ¢ = —b, a = —cd, TO
cucTeMa uMeeT pemeHus (x; a — x), rae x — Ja00oe YHCI0; ecau ¢ #—b, TO CHCTe-

Ma MMeeT eJUHCTBEHHOe peleHue bea + ab; ac—bed .990.2a)2u8;6)2u4d;
b+c b+c

-2 u —4. 998. a) 3 u 5; 6) 60 apmun; B) 16 opexos; r) 75 nparukos; x) 13 u
17 p. 1000. 1,28 4. 1003. 9 p. 1004. 4 kM. 1005. 32,0 xm/u. 1006. 59 xm/u.
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1007. B 11 pas. 1009. a) 900; 6) 20. 1014. 12 600 p. 1015. 20. 1016. a) 3a
8 4. 1017. a) Yepez 18 mun. 1020. 3a 6 gueir. 1021. 3a 1 a 20 mun. 1024. a) 210
m 70; 6) 316 m 79. 1025. 150 xr. 1026.a) 18 u 6; 6) 3 u 9; 2 u 8; 1 u 7.
1028. a) 3a 24 mus; 6) 3a 45 gueii. 1047. a) 240 xm; 6) 320 km. 1048. a) 360 p.;

6) 660 p. 1049. a) 10; 6) 36. 1052, a) 0,5 u; 6) 0,6 u. 1053. a) 4,5 4; 6) 1% q.
1054. a) 6 u; 6) 6 u. 1055. a) 37,5 p.; 6) 90 p. 1056. a) 125%; 6) 80%.

1057. a) 44; 36; 6) 75; 25. 1058. a) 576; 6) 338. 1061. a) Ha 25%; 6) Ha 100%.
1064. a) Ha 60%; 6) na 79%. 1066.a) B 1,5 pasa; 6) B 2 pasa. 1069. 3a

9% o 1070.8a — %% 4 1071.8a —2%¢ _juest; 2a
ab+bec+ac ab-ax - bx ac + be — ab
—ﬂaneﬁ; 3a ﬂ——m’xeﬁ. 1072.3a 5u. Yxasaunune. Obparure
bc+ab-ac ab+ ac — be

BHUMAaHHKe: novucmue 6ax kapromxu, pagosoit Crenanos xavucmum 80% 6Gaxa
kapromku. 1073.3a 3,2 u. 1074. 25%. 1075. 12% . 1077.a) 1,2 T; 6) 2 1.

1079. Ha légOp %. 1080. a) 15 kr; 6) 35 kr. 1085. [Joxox mepeoro Gpata
-pP

Gospiue, yeM foxox Broporo Gpara. 1086. 200p + 100g + pq. 1087. 12 u 40 rner.
1088. 350 xm. 1089. 72 Bepcrui. 1090. 8 apmua mo 3,5 p. 1091. 80 rm/u;
400 xm. 1092, 7,2 xm. 1093. a) Yepes 5 u; 6) 36 km; B) 7,2 km/4.
1094. 480 kM. 1095. 32 yuenuxa, 21 mapra. 1096. 30 yuenuros. 1097. 126
cemeit, 3750 penexupx egunauin. 1098, 35,5%. 1099. Heummusa Gosablne, yeMm
myxumH, Ha 12%. 1100. a) Bropas wmepa BeirogHee; 6) Ha 50%.
1102. 44 xm. 1103. ITpumepno Ha 436 muns. 1104. Ba 3 u. 1108, 6 u 2 guA.
1109. 4 u 8, 1110. 45 u 5. 1111. 4,2 u 2,4 1. 1112. 4 1 5 coTok. 1113. 3 u 5 x.
1114. 40, 35 u 25 aumonos. 1117.a) 22; 6) 85 714. 1118. 40 u 56 opexos.
1119.B 2 pasa. 1120. B 2 pasa. 1121. Ilepseiii OpuIinéa paHbIIe BTOPOTrO.
1122.a) 12 km/u; 6) 12,5 km/u. 1123. 2y 55 mun. 1124.3a 120 muH.
1126. B 6 u yrpa. 1127. 40 kM. 1128. 75. 1129. 7 naTupybaéesix 1 4 necaru-
py6aésbie moHeTHl. 1132. 3a 4 u.

Banamm Ha HCCJIeaoBaHHE

1. VkasaHaue. BeluncauTe 0010 COKa B 60YKe IMOCIe IePBOH omepanuy (OTJIu-
Bator 10 1 coxa u BaumBaior 10 ;1 BOZEI), TIOCJIe BTOPOM omepanmuu # T. [.
2. Ykasanue. Buipazure uepes n HOJI0 cOKa B ODouke mocie n-ii omepa-
nuu (oramsaor 1 1 coxa m BamsawT 1 a1 Boxer). 3. a) Ilpm n=4; 6) opu
n=>5. 5. [Isyma cnocobamu. 6. Cembio cmocobamu. 8. 10 Bapuantosn. 9. [la.
13. (9900; 99); (4900; 98); (2400; 96); (1900; 95); (1150; 92); (900; 90);
(525; 84); (400; 80); (300; 75); (150; 60); (100; 50); (25; 20). 14. a) 2;

-1 n
6= 1618 B 2.
) 5 a) )2

3amaHud AJd CAMOKOHTPOJA

1.-16,7; -17,06; —-17,6; -17,76. 2. 2), 4), 3), 1). 3. 2). 4. 1). 5. 1600 p. 6. 3).
7. 4). 8. 3). 9. 3). 10. 3). 11. 1). 12. 1). 13. 1). 14. -1,5. 15. -5. 16. 0,08.
17.1,1. 18. 0mpu x=2, y=1.
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