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OTAE] NMEPBHL
NIPEABAPUTEJbHBIE TOHATHSL.

I. AareGpanveckoe 3HAKOHNONOWKEIHKC.

1. YnorpeGaenne 6yxB, a) a8 8HpadeRus o0wux olcms gucea.,
[Mycts MW %kenaeM KPaTKO BHPa3nTh B MIChbMeHHOI ¢opme, YTO nmponase-
IeHHe XBYX YHCEN He HAMEHITCH, €/l MH NOMENAEM MEeCTaMl MHOXHMOC
1 MHouuTesp, Torma, 0003Haure OAHO unciao OykBOH @, Hpyroe OGyk-
BOit b, MM MoxeM HamucaTh pasedctBo: @ X 0=04)a, man, Kopoue:
a@h=ba, ycnoBEBIUICL PA3 HaBCerAa, YTO €CAH Mexay InByMs OykpaMit,
HAMICAHHHMH PAXOM, HE CTOHT HMKAKOIO 3HAKa, TO 3TO 3HAYHT, YTQ MEWIY
HIIMH HOApa3yMeBaeTCs 3HAK yMHOXeHHd. DykBenume oCo3HaueHHs ymo-
TPeOAKI0T, eC WenalT BHPA3NTh, YTO RexOTOpoe CBOHCTBO NPHHAANEAIT
He KaKkHM-HHOYAb OTHENbHHM HHCJaM, @ BCAKHM uHCAaM,

Jns oGozuaueHns yucen ynorpeOasiorcss OOWKHOBEHHO OYKBH JATIH-
cxkoro (nan ¢panuyackoro) aigasura.

6) Jlast coxpaéHro20 BHPANKEHNUST NPABUAQ, HOCPLOCMBOM KOIMOPOLO
MOMCHO pewumsy 300a%y, CXOIHHE 10 YCJIOBHAM, HO PA3HYAMNECH TOIbKO
BEANUIMHONR A2IHHX uYncen.

[Tonoxkuy, HanpuMep, MW peniaeM 3agauy:

rafitn 39, wmena 520.
Toraa paccyxaaen Tak:

< 1
10/0 KaKOro-HiOyAb 4iiC.1a COCTaBIsieT 00 3TOrO 4HCa8, C/1e10BATR/ILHO!

19/y uicna 520 COCT&B.’IHQT __52

3%/y umena 520 coctasasior \< 3=15,6.

100

PeiuB neck0/1bK0 NOAOGHOTO poJa 3313y, MH 3aMEYAeM, 4TO JIT HAXOK-
JCHUA MPOUEHTOBR KAKOro-HuOYAL uHCA2 HOCTATOYHO PA3ACAHTD STO YO0
Ha 100 u pe2ynbTaT YMHOKIITHL HA YHCAO NPOUEHTOB. Peluliy 3a1ayy B TakoM
oluieM suae:

nafltn pY/y wicaa a.
3agauy peliM Tak:

10/, ynea
ly 4HCAQ @ COCTaBAHOT ——- 100’

I 4NCA3 G COCTABASIOT m)\p.
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Ecair upn yucae He CTONT HIKAKOTO TOKa3aTens CTeneHu, TO MOXKHO
noapasyMeBaTh TIpH HEM NOKA3aTeaeM €RUHNUY; HANPHMEp, @ O3HAYAeT TO
*e camoe, 4to 1 al.

PaBeHCTEO ABYyX KAKHX-AHOO BHPaWEHIR 0003HAYAETCH 3HAKOM ==,
a HEepaBEHCTBO 3HAKOM >, KOTOPHLH OCTPHEM yIia ZOMieH OuLTh 0OpauEs
K MedplueMmy upcay. Hanprvep, ecan uanucano:

54-2=7, 6210, 542>>6,
TO 3710 3HaynT: 3-+2 paso 7; 52 meubwe 10; 5-~2 6oibme G.
5. Mopsanox peiicteuil. OrsocuTe1bHO NMOPHIKA, B KOTOPOM HAIO NPO-
H3BOIHTD NEACTBUS, YKA2AHHLIE B A 1TeGDANNECKON BHPAKEHUN, YCIOBHAMCH:
CHAYaNa MPOU3BOAUTL HAeHCTBUN BBICWIETO HOPSIAKA, T. €. BO3BbLIITEHIie
B CTeneHs M H3BJeUeHWE KOpHSA, 3aTeM yMHOXEHHe H paedeHle u,
HaxoHel, CJOKEHHE H BbIYHTAHHUE.

. b
Tak, ecan wamcano Bupakenie: 320 —— ~1~d, TO npu pLuNCAEHUH

€ro Hallo CHaya/la NPON3BECTH BO3BHIUIEHHE B CTENeHb (HHCAO q BO3BHCHTH
B KBAaApar u uncao & B ky6), 3aTeéM yMHOKeRHe 11 AeneHne (3 YMHOWHTH
Ha @® H nonyydeHHHft pesyabrar Ha b; b3 pazzenurs sa ¢) w, HakoHen,

2 b
BHIMHTAHNE U ciaoAaeHHe (3 3ad BhuecTd -~ 1 K pesyabraty npu6asnrs d).

Koraa npuxomitcs mo yc/JAOBHAM 331440 OTCTYNaTbh OT 3ITOFO NMOPHAKA
ZedcTritl, To yrmorpebasimTed ck 06k . CKOOGKI [IOKI3WRAIOT, YTO Aeil-
CTBHSI HAX YICJAAMH, 3aKUOYEHHBIMII B CKOOKII, HaJO DPOH3BECTH paHee
apycux. Hanpusep, sutpamenns:

< 3 _L.7

0—1—7.-2 u(5--7)-2
03Ha4alT He O1HO U TO e, B mepsoM chyyae HYKHO 7 yMHOWMTb Ha 2 1
peaynbTaT npubasuth k¥ 5 (moayuaen 19).Bo Brepom cayuae nano cuavana

CAOKHTE O W 7 1 Pe3ynbTaT YMHOXKHTD HAa 2 (nonydaem 24).
TouyHo Tak &e, ec/Il HAMHCaHO:

(a-1-b)c—d,

TO STO 3HAYNT, HTO CHAYAIA HALO CJAOKUTD @ N P, 3aTeM NOJYYeHHOE UHLTO
¥MHOKHTB HA ¢ 1 B3 TOrO, YTO [OJYYHTCH, BHYeCTh d.

Koria npuxoautcs 3akAioyaTh B CKOOKH Takoe BHPAXEHHE, B KOTOPOM
eCcTb CBON CKOBKI, TO HOBBLIM CKOOKAM IPHIAIOT KAKYIO-HHOGYAb IAPYTyIO
dopmy. Hanpnvep suipamesnue:

a{o — [c 4 (d—e)]}
03HAYaeT, UTO w3 « BHLIYHTAETCA e, MOJAYYEHHA#s Pa3HOCTh CKJIaIHBAETCH
C ¢, MOJNYHYEHHAA CYMMa BHYHTAETCH H3 § H HA 3Ty Pa3HOCTb YMHOKALCTCH &.

Cro6kaM 130T OObBIKHOBEHHO Taklie Ha3paHUfA: Kpyrawe Ckooku (),
KBaZpaTHHE, W J10MaHme, cKOOkH [], ¢urypane ckobxm {}.

Kora B BupaKeHHE BXOAAT HECKOJIBKO CKOGOK, TO OOWYHO CHayala
Mpou3BOIAT IXeHCTRBUA HAI YHCAAMH, 3an1I04EHHBMH B KPyriHe CKOOKH,
3aTeM Had 4YiCJaMH B KBAIAPATHWX CKOOGKAX M, HAaKOHel, B (HIYpHHIX.
[Tpou3sOAf YKalawHHe B C(KOOKAX IeHCTBHSA, Mul YHHUTOA@eM, HAN, Kak
FOBOPAT, PACKpbBaeyM ckoOri. Tak, B Bupamennn:

5.{24 —2.{101-2.(6 —2)— 3.(3—2)]}



CHaYaTa PacKpHIBAEM KpYT/be CKOOKH:
5.{24 —2.{10+-2.4 —3.3}}.
3atem packphHiBaeM kBaapatHoe CkoOkm: 5.{24 — 2.9},
Haxoneu, packpwBaeM ¢nrypapie ckofxu: 5-6=230.
Ynpaxcuenus.

1. CTOpOI{a KDAAPATA PABHA @ METPOB; BHPARNUTHL €70 TepUMETD, 33TEM IAQIIAXD.

2. Ecan pebpo xy6a paBHO 7t CAHTHMETPOB, TO HaK BHIPA3ATCH €0 MOBEPXHOCTD,
ero o6réu?

3. ¥ npaMOYronbHHKa OCHOBAHHE PABHO X METPOB, a BHICOTA HAa d METPOB
KOpoke ocHOBAlHA. BhIpaaHTb Cro Iyowaab.

4. Hekoropoe aByznauHOC YMCIO COAEPHKHT X ACCATKOB, y NPOCTHIX €XHHHIL
CKOILKO BCeXx €IHHHIL B STOM HHCIeD

3. B Tpéx3HaunoM yucae HMeeTCR @ coTen, & ACCATKOB ® ¢ MPOCTHIX €XARHUL.
Kaxo# %opmynuﬁ MOIKHO BHPa3iTh BCE YHCIO eMLitHHIY, COAEPIKALIEecsH B 3TOM YHC.1e2

6. MemlaHo 2 COpTa 4al0: Nepsoro Copra B3ATO & KHJIOrDAMMOB, BTOPOro
b kuaorpammon. KuiorpamM Rnepmoro copra cToHT m pydaeit, BTOoporo copra n
py6acit. BpipasuTb HeHy OZHOrO KHJOFpaMMa CMECH.

7. Ykazats nocpeacTBOM 3HAKOB, APHHATHIX B anrefpe: 1) cymMMy ¥BaapartoB
YHCel X M y, 2) KBaapaT CyMMbl 3THX Xe uHces, 3) NPOI3BEICHHE KBaApPaTos
9THX Hucen; 4) KRALPAT npou3dpenieHUn HX; 5) NpoulpeAeHHE CyMMbl uncea @ W b wa
HX P23HOCTh, 6) YacTHOe OT NefeHHs CyMMbl HHCea m U 72 Ha KX pa3HocTs (nocaen-
HEee BhIPa3uTb ABOAKHM MYyTEM, T. €. NOCPedCTBOM 3H4KA-,:“ H MOCPEACTBOM YEPThI),

8. BuiuncanTs caeaywoluue Bhipawenuud opy a =20, b=8 n c=3:

D@4b)c; 2y a - be; 3) (a +£).a—b;
H@+o @~ 5 @toe 6 Il

9. HanHcaTbh BHIDaKEHHC, KOTOPOS NOAYYHTCH, €CJTH B INPOH3BEAeHHH 3ab
BMECTO @ NOACTABHTb CYMMY X -} J M BMECTO & — pa3sHOCTh ¥ — Y.

Hcropuyeckne CBeJcHHS.

ArefSpa mPoOUCXOIUT OT CAOBA ,anbikeGp“. STHM CIOBOM HAYHEANOCH 3ariaBe
MaTEMATHYECKUI'0 COYRHEHHA, HanucanHoro yuéuwM AabxBapusamn (IX s.). Cioso
»AnbxBapusMu® (,113 Xope3ma“) ykassiBaeT Ha NPOHCXQKIeHHe yudHoro ua Xopesna
(6oiB,  XHBa), HuHe Y36exckolh CCP, CounHenue A/MbXBapH3IMH NOA H23BAHHEM
~AdbpKeSp H anbMykaGana®“ H3laraet clOCOGH pPelleHHs YPaBHEeHHH. 3HAUeHHE Cao-
BA ,aire6pa® 6yner HOHTHO NOCHe H3YHEHHd T1aBHl 00 YpasleHHAX.

Byksn ans o6o3nauenyd YHcen B Bnepsble hpanuysckuli moTeMatuk Bueta
5 1391 r. [Tocse Hero 0co6eHHO UIHPOKO MOAL30OBAACH GYKBEHHBIMH 0603IaUCHAAMI
3unaMeHuTH# dpanHny3ckuli punocod v matematuk Pene 1 ex ap 1(1596—1630rr.).

3uaxy, ynorpebaseMuié B HaCTOAIEE BpeMa B asrcépe, BBEAGHBl PAas3AHYHBIMH
MaTeMaTHKaMy B pasnoe ppeMa. Ilpexiae naa obosnavenus nekicrBuft ynorpeSasm
flenoe CrOoBO MAH Zame ¢pa3dy. [IpaxTudeckan moTpeSHOCTL B 60J€e GHCTPHX Bbi-
YHCJIEHHAX NPHBOIHAA K NOMBITKAM COKPallleHHS OTI1eNbHbX Haubonee ynorpedii-
TEAbHBIX CJAOB, IOK2, HAKOHEU, 3TH CJOBa HJIH HX COKPALLEHHs He 3aMeHMIlCh Cle-
LIATbH LIMH 3HAKAMH, YKaXeM BpeMs I0ABEHNA Hanbonee YIOTPESHTENLHbIX 3HAKOB.

3HAKH CICXKEHHR H BLIYNTAHHA , + * H . — “ BBEeNEHH ObL1H HEeMEUKHM MaTe-
MatTHkOM Buamanowm B 1489r. Jfo Hero ewté OH# BCTPEYAXOTCH B PYKOMHIAX
BETHKOI'0 HTaJbSHCKOro XVIokHHUKa JleoHap1o 1a BunHun

HAas o603Baveling pabeHCTRA BBLIEH 6bLT (B 1537 1) anravickny areGpadcTom
PexopaoM 3Hak , = *, .60, — KaK DHCAJT OH,— HUKAKHE JBa ONpelIMeTa He
MOPYVT 6bITh 60J€E PasHBIMIf, HYeM QB¢ Napd TIeIbHbIe JTHYAH OIHHIKOEOH ITWHM Y.
Xoyroh anraniickni marevatux XeppuoTr €1 sHakyM , > w , < (8
1631 r.) H TOYKY Kak 3HAK YMHOMKEHH:H.

3xaMeHUTHIM HeMenKHM MaTeMarnkoM Jlefi6uuue M (1694r) Bncpsuc BBe-
a8H 3HaK , ;¥ 149 0503HaYeHlf e TeHHA, KOTOPOe DaHbllle ero 0603Hayaloch deprolf,

7



Crofikn (), [ 1n : } BCTPETAIOTCA BIE[BHE B TPV IAX (I1aMaHICKhCI O MATEMATHKA
Mupapa (1629 r).

He Bce 3TH 3HAKH CPaly BXOAHMAH BO BCeoblece ymoTpe6Giaenue, Hekorophie
MaTeMATHKH NPOMOAKAIN €U N0Ib30BATLCH YAaCTHYHO CTapbIMH OGO3HAYEHHSMIL.
AIreGpaHyeCcKY0 CHMBOJIHKY B €€ HACTOfLLEM BHIE MONHO CUHTATh OKOHYATEILHO
ycTaHoBuBileiics admb K KoHuy XVIII croaerus. OrpoMHoe BausHue oOKasaan
B 3TOM OTHOWIEHHH COYHIIEHHA BEAHKOIro aHramfickoro yuéuoro Mcaaka Hbpio-
ToHa (1642—1727 rr.).

1. CBoiicTBa TEPBBIX YeTHIPEX apuPMeTHYECKHX
AEeHCTBAUIL.

HaroMuuM nspecTunie yke H3 apHpMeTHKu raapHeiilune cBOHCTBA Aed-
<TBitd CHOXKCHIIA, BHYNTAHIA, YMHOKEHHA H JeJdeHusl, TAK KiaK S3THMH CBOH-
ArBaMil NMpHA&TCA 4Y4ACTO MOAL3OBATHEH W B aqarcope.

6. Caoxenne. a) CyMma He H3MeHSIeTCH OT IepecraHOBi(H CaraeMaix
(rlepeMecTHTeNbHLE 3akoH Caowenis). Tak:

348=843 542-L4=215Ld4—s]245.
Boo6uie:
— . — i ]
a-f-b=bta;a+tb-tc+t...=btatct . .. —ctatb}....
Psix Touex nokasuiBaeT, UTO 4ICJ0 CIAT3eMbX MOKET Obllb I fo/1ee TPéxX.

6) CyMMa HECKOJIbKHX CIIaraeMbix HE M3MEHUTCH, €CJH KaKue-HHuOyIb
H3 HHX 3aMeHHTh UX CYMMoO# (CodeTaTeJNbHHH 3akoM caokeHns). Tak:

3+5+7:3+(5+7):3+ 12==15;
4 L7 114+64+5=7+4+5)+(11+4+6)=7-}9-17=233.

Loodure:

atbtc=at(bF+c)=b-"t(atc) n 1 n

MHoraa 3TOT 33KOH BBIPMKAKT TaK: cJaraempie MOKHO COeXNHATH
B KaKWe YTOMHO FpYIMbI.

8) YraGbt npH6aBHTb K KaKOMY-AM00 4HCJHY CYMMY HECKOABKUX YH-
ceJ, MOXHO HpHGABHTH OTHEJbHO KaXJoe ¢jaaraeMoe OJHO 3a IEpYraM.
Tak:

5-[{.(7.—1—3):(5—%7)—{—-3: 124-3=15.
Boo6uie:
at(p4ctd4- ... )=a 1 b-c

7. Boiuuranue. a) UroObl BblYe:Th U3 KAKOrO-HMOyAb UUCHA CYMMY
HEeCKOJLKMX 4YHCeN, MOM¥HO BbIYeCTb OTAeJbHO KaX[0e chaaraemoe
ONHO 3a HApyruM. Tax:

20— (5+8)=(20 —5) —8=15—8=7.

Boodmie:

a—Gb-t+c+d+.. . )=a—-b—c—d—...

6) Y106l npuGaBUTb pPa3dHOCTh [ABYX YHce1, MOXHO HpUGaBuTHL

yMeHbIIaeMO€ U 3aTeM BhIUECTh BbluHTaeMoe. Tak:

B (Il —3) =84 11 —5=14.

-_{—d-f—.. .

Boo6e:
et (h—cy=a-Lb—c.-



B} Ura6bl BRiYECTh PA3HOCTH, MOXHO CHAYaJga OpuGABUTH BbiduTae-
MOe W 3areM BblUecTb YMeHbltaemoe. Tak:

18— (9—5)=18+}5—9=14.
Boo6ine:
a—(b—ec)y=a-t-c—0.
8. YmHoxenue. J4) Ilpoussefenne He HM3MEHHTCH OT NepecTaHOBKH
COMHOXHTeNel (mepeMecTHTENbHHIT 3aKoH yMHOxeHs). Tak:

4.5=3-4; 3-2-5—2-3-5=5.3.2.
Boo6ute:
ab—=ba; abc...="ac... =cha...

6) MpousseneHue HECKOJbKMX COMHOXHTENEH He HW3MEHHTCS, ecJu
Kakue-Hu6ylb N3 HUX 3aMCHMTb HX INPOH3BedeHHeM (COYeTdrC/abHbIH
3aKOH yMHOxeHns). Tak:

7-3-53=0-(3-7)==3-21 =103,
BooGue:
abe=a (bc) =10 («uc) n 1. 1.

B) UTO6K! YMHOWUTE KaKkoe-Ju60 YMCJI0 HA Opou3BeleHNe HeCKOMbKUX
COMHOXKHTeNel, MOXKHO YMHOXHTb 3TO YHLJIO HA NEPBbId COMHOXKHUTEb,
NOJIYYeHHBIH pe3yahTAT YMHOMUTD HA BTOPOl COMHOWHTENL U T. . Tak:

3.(5-4)=(3-5)-4=15.4=60.
Booouie:
a(bed...)={|(ab) c] d}...

T) YTo6b YMHOWWTH NPOU3BEAEHHE HECKOJNBKHX COMHOMWUTeNeil Ha
KaKoe-Ju60 4uCeJ0, MOXHO YMHOXHTB HA 3TO YUCJIO OXMH K3 COMHO-
XHUTedeHd, OcTaBuMB Apyrde Ge3 uaMeHeHusd. Tak:

(3:2-5)-3==(3.3)+2.5=23.(2.3).5 =3.2.(5.3).

Boodwe:
(abc...ym==(am) bc...=—=a (bm)c... u T. n.

2) Yro6Gpl YMHOXHTD CYMMY Ha Kaxkoe-Ju6o UYHCAO, MOWHO KaK-
A€ CJaraeMoe YMHOXHTb Ha 3TO MHCNO H HNOXydeHHblE pe3yabTaThl
CAoWuTh. Tak:

(>3+43)-7=5-7-+3.7.

Boobme:

(atb+c+ ... ) m=am—+tbmtcm—+ ...

B CILTY RepeMEeCTHTLIbHOrO 3aKOHa YMHOWEHHSA 3TO WMe CBOHCTBO MOKHO
BbIPA3UTh TaK: 9TO6BI YMHOXHUTH KaxKoe-1nf0o YHCHO HA CYMMY HECKO0.b-
KHX YHACEJ, MOXKHO YMHOXHTb 3TO YUCJO HA KaXKAOe caaraeMoe OT-
JeJIBHO H DONYYCHHbIC pe3yJibTaThl CAOXHTh. Tak:

5-(446)=5-415-6.
Bootiue:

migt-bt-ct .. y=ma—+-mhtmet..J



310 CBOACTBO HA3WBACTCH PACAPEOCAUMEALHbLN 3AKOHOM YMHOKEHNS,
TaK KAK YMHOWEHNe, NPON3BOANMOE HAl CyMMmofi, pacnpede.isemcs Ha
KaXa0e CJ3araeMoe B OTAeAbHOCTH.

e) Pacnpenenntenbuuii 3aKOH MOXHO DPUMEHSTL M K paaHocTH. Tax:

{8—5)4=8.4-—5-4; 7.(9—6)=7-9—7.6.

Boo6uwe:

(a—b)c=ac—E&c;, a(hp—c)=ab-—ac,

T. €. 9TO0B YMHEOXHTHL PA3HOCTh HAa KaKoe-IH60 YHCJIO, MOXKHO YMHO-
WUTH HA 3TO YUCAO OTHENbLHO YMeHblaeMoe n BHIYHTAEMOE H H3 mep-
BOro pesyaAbLTIara BoiYeCcTs BTOPOft; YTOGBI YMHOXHMTD KAKOE-AHGO
YHCJO Ha PasHoCTh, MOWHO 3TO YHCJIO YMHOXHUTH OTIeJbHO HA YMEHb-
lmaemMoe H BBIYHTaeMOe H B3 HepPBOre pe3ynbraTra BhIUecTb BTOPOIl.

9, Keaeuue. a) Yto6m pa3jgenuts cymmy Ha Kaxkoe-nub6o HHCIO,
MOMHO PA3XENHUThL HA 3TO YUCIAO KAKIAOE CRAraemMoe OTASNALHO W IO~
JYUYEHHBIZ PE3YJbTATH CJAOKNTL:

3041245 30 5 2
—3———~_3+3'-{—.§:10+4-}-13—.
BooSize:
ad-btct... _«a b e,

m m m +om !

6) Uro6ul pasjeanTh pa3HOCTh Ha Kaxkoe-an6Go YHCAO, MOKHO pa3-
deAuTh AR 9TO0 YHCJAO0 OTOENbHO YMenbliaeMoe M BLIYHTAaeMOe H H3
IIepBOro pe3yJhTara BeIYecTbh BTOpOli:

20-—8 20 8 3
= 4—12.
BooGiwe:

a—b__ a b

m m m
8) Utobul pa3slenurs Npoi3Benenue HECKONLKAX COMHONKuTeNel na
xaxoe-1ubo YHCJA0, MOKHO PA3TEIATL HA 3TO UYUCIAO OAHUH H3 COMHO-
)KHTeJIEH, OCTaBHB npyrue 6e3 H3MeHeHH:
(40-12.8):4 =10.12.8 =40.3-8 = 40. 17
Boodue:
(@bc...)m=(a:m)bc...=a(b:m)c... n 1. A
r) Yro6bl pasneanrs kakoe-yiAbo y4cio Ha npouaneneuue HeCKOJb=
KHMX COMHOMXHUTeJel, MOXKHO pa3iesnTh 3TO YHCAO HA NepBhifi COMHOMH~
Telb, HOJYYEHLbli pe3yJabTar pa3iesuTs HA BTOPOH COMHONMHTENb
4 T. A
120:(2-5.3) ==[(120:2):5]:3 =(60:5):3=12:3=

Booduie:

a:(bed. .. y=[(a:b):c]:d... u 7. 1.
) Vxakem eme cirenyioulee CBOHCTRO JeJEHHA;
Ecan ReaumMne U XeJlHTedb YMHOWHM (HJI¥ pas3fieNdM) HA OAHO H
TO e 4YHCI0, TO YACTHOE HE I3MEHUTCH.
TTosicHiM 3TO CBORCTEO Ha CILAVIOWNX ABYX npiuMepax:

1) 3.:»&«

0



CMHOKHM I€anMoe I IeUIHTe1b, MONOKHM, HA 5; TOTX2 UOAYYHM ROBOE
qacTHOE:

8-5
(8-5):(3-5) =22,
- 8
KOTOpO@ TI0 COKpalieHHn Ipobi Ha 3 HacT npexHee 4acTHoe 5
3 3.6 <

3
A5 T=15

YMHOMKIM ZeJuMOC 1 ACMIITe b, MOJOMHM, HA

3 2\.(5 2
75 7)

KOTOpOe, COTIAcHO INPaRHJaM YMHOKEHIS n melenns JApo0cH, paBHO.
-2

3.2 5:2__3.2.(6:T) __3.2:6-7
1767 413G §71.52

, TOr1a MNONydnM Ho-

<~

BO€ 4aCTHOC!

)

o

S

 an 3.6
YTO pO COKpauleHHn Ha 2 1 Ha 7 14€T npexkHee yacTHoe i3

Boo6uie, kaxue Ob yncaa a, b 11 m Hn 6wn, scerxa (am):(bm) =a:5,
4YTO MOWHQO HANNCath o Tak:
am - a
T b

FCo1H 9acTHOE HE W3MeHfeTcsl OT YMHOXENNg IOeAuMOTO W Jennrens
Ha OIHO If TO XK€ YIICTO, TO OHO HE HU3MEHACTCd H OT ACACHHA JEAHMOIO
H AeAHTeNS HA ONHO N TO K€ YHCAO, TaKk Kak JIeJeHIE Ha Kakoe-HHOyIb
YICI0 PABHOCHILHO YMHOXKEHNIO Ha 06parHoe unciIo.

10. Ilpumenenne csoiicte peHcTBHil. YKa3zawHWMH CBOHcTBaMH peil-
CTBHII MOWHO HACTO MOAB30BATLCS 111 npeobpa3oBaHuns ajre6Gpanyecknx
BRIDAKCHIH; HaIpuMep:

a) a-l-v+a-+2--b-+ a-} 8. loap3aysach CoYETATCILHLIM CBOMCTBOM
CTOKEHHS, CTPVIMIpYyeM CldraeMbie Tak:

(a4-a-4a)+- (64 86) - (2 8).

DTy cyMMy KOpode MOMHO Hanucarh Tak:
(@-3)4-(b-2)-L 10,
4T0O, DOJIB3YACH NCPEMECTHTCILHLIM CBOHCTBOM YMHOMEHHS, MOXHO mepe-

niucaTb Tak:
3a 254 10.

6) a - (b--a). Urodu k uncay a npudasuth cymMy (b-}-a), MoxHo
K ¢ npuGaeutb & u 3atem ewd a; noayund @-+b-4a. Crpynmipyem
CTaraeMsle TaK:

(a— «)=-b.
1y CyMMY MOAKHO Hanicarb KOopode TaK:
a-2--b, wam dg-i-bh

B} @-(3x%a). HTo6u yMHOKATH YHC.ID 2 HA Npon3BeleHde 3x3@, MOKHO
g VMHO&HTH Ha 3, IOJyYeHHB!l Pe3yabTal YMHOKHTE Ha x? M T. X.
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[Tonyamy @3x%. 3o nponseexenne Mowdo Hammcats: 3a%x?, nocrasue
OykBH B a/i(haBUTHOM NOPAAKE, @ C:10B0M MHOKHTEADb BrEpell.

r) (-é— ax)-lO. Yrobw yMuoxuTs mponsseactne na 10, MOxHO yMno-

1
wntb Ha 10 onu KaxoH-anGyds coMHOKITEND, YMHONMM = Ha 10; Toraa

nonyumy 2ax,
1) (a+x+1)-3. Cornacio pacmpefemMTe/nbHOMY CBOHCTBY yMHOwe-

HHAL TOMYHHM; '
(@:8)+(2:8)-(13)

4TO MOKHO HAHCATH TaK:
3o 3x-L3.

9ab
¢) = Yrobu pasnemrte npoussexenue Jab wa 3, moxuo pasmennts

Ha & oM counownuTens 9; pasmems, monyun 3ab.

Ynpasnenus,

YRpOCTHTD CREAVIOUIHE BbIPaXeHud, OObACHHB, Kakmit cBOMCTRaMA ReRctanit
NIPHAOZUTCA M0Ab30BATBCA B KAKNOM MpHMEpe:

0. a+btabta £+ 10+(12—0)13
i 84-a(b—9)+a s+ @+
12, m+4-(n—m), S%abxabxx.
13, (092 (Fee)s
14, (x+3)-5; T(x+p+2)
15, (22480 —4c).4; (10a:0):2,
16, (72¢ — 18y):5; (20a° 3):(50.).
g = b 15ax Sa
T T



OTOEJ BTOPOM.

OTHOCHUTEJbHBIE YUCJA U LENCTBUY
HAJL HUMU.

I. MlonaTne o BeAUUUHAX, KOTOpPbIE MOKHO MOHKMATH
B ABYX NPOTHBONOJOXHBIX CMbICIAX.

11. 32paua 1. TepMomeTp B moaHoyb noxasusan 2°, a B noazess 5°, Ha
CKO/IbKO TP21YCOB H KaK H3MEHHJIACh TEMITEPATYPa OT NOAYHOUH A0 BOIyAHs?

B 370 3a1aue yc10BHA BHPAXeHH HEAOCTaTOYHO MOJHO: HAMO eulé yKa-
3aTh: 2° Tenaa wan 2° x0/101a NOKA3LIBA/ TEPMOMETP B NOAHOUD; NOAOCHHE
K€ YKa3dHHs JOMKHB OBITh CHENAHH H OTHOCHTE/BHO TEMIepaTypu 8 ioi-
menb. Eci, Hanpusep, W B MOAHOYbL W B MOJIEHb TEPMOMETP YKa3uiBas
Tens0, TO TEMIEpPaTypa 3a STOT NPOMEKYTOK BPEMEHH MOBHICIVACH OT 2°
1o 5°, 3HauuT, noBucHAack Ha 3% ecan e B NMOJHOYL TEPMOMETP YKa-
ausan 2° xonoaa (hmke 0°), a B noxzeds 5° tenaa (ssiue 0°), 70 Tem-
neparypa noBbicriaack Ha 2-F-5, T. e. wa 7° u T. I

B 3710H 331a4e peyb IIET O BeJHYHHE, KOTOPYIO MOXHO OTCYMTHIBATH
B HBYX [MPOTHBOMOJOKHMX HAMPABJIEHHSAX: UHCIO TPAIyCOB TeMmnepaTypul
MOXHO OTCYHTHIBATH BBEPX OT Hy/eBOH 4epTH TEPMOMETPA H BHH3 OT Hed,
Hpunsito Temmepatypy Buwme 0° (Temno) cunTaTh MOJOKHTEALHON H 000-
3Ha4aTbh YHCIOM TPAAYCOB CO 3HAKOM -I-, a TemnepaTypy Hmxe 0° (xonox)
CYNTaTh OTPHILATE/IbHOK H 0003HaYaTh YHC/IOM TPAAYCOB CO 3HAKOM — (e
OyleT HelopasyMeHns, €CJn nepsoe uucao Gparh cosceM Oe3 gHaka).

Bhipasnm Teneps Haury 3agauy mPHMEPHO TAK: TEPMOMETp B MOAHOYB
nokasnBal — 2°, a B noagets - 5°, Ha ckoapko rpaayco 1 KaK H3MeHI-
nach TemimepaTypa OT MmoJaysoun Ao foayass? B takom Bmme 3azasa noay-
4aeT BMOJHE ONPEAEAEHHHI OTBET: TemnepaTypa NOBWCHAACH Ha 23,
T. e, Ha 7°.

3agaua 2. Koraa ckopsiii noesn OxTa0psekoii #e/e3noil xoporn (coe1u-
usouret MockBy ¢ Jlennnrpazon) naxoanacs ma paccrostun 100 xa ot
cranuun Bonoroe (37a cTaHHA ACKHT NpHGIH3KTEABHO MOCPENNHE MEXKAy
Mockgo# u JleHnHrpasoM), TOTAA MOYTOBWH Moe3n 3TOH AoporH Oua Ha
pacctosieni 00 k4¢ o1 boaororo. Ha xaxom paccTosiun Haxonuiuch Toria
3TH ABA nmoe3la Apyr OT Ipyra?

B Taxom BHIE 3Ta 3aada MNPEACTABJAAETCH He BIOJAHE ONPeLeSEHHO:
B HEH He CKa3aHO, HAXOMHIHCH JIM MOe3fa no OXHy ctopoHy or Bosororo,
HanpuMep B CTOPOHY MO HANpaB/ieunio K JIeHHHrpady, HIH Xe OHH Obiau
no pasunie CTOpoHn oT Boaororo. Ecan nepsoe, TO paccrosmme meway
noesgami 6wso, oyesuano, 100—50, 1, e. 50 x4, a ecan Bropoe, TO
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ey

910 paccTossne O6mmo 10050, 1. e. 130 auz. 3uaunT, A% TOTO 4TOGH
5Ta 3axava Gria ONPere/NEHHOM, He10CTATOYHO 3a.1aTh BEJNYITHY PaCCTOSHHH
noesxos oT Boaororo, HO enif HYXHO YKa3aTh, B KaKOM HanpdBAEHHH STH
paCCTOSHIA HAZO CUNTaTh 0T Dosororo.

Mur nvieeV 3a€Ch OMATH MPHMEP BEANYIHG, B KOTOPOH, Kpove eé pasvepa,
MOKHO paccMaTPliBaTh eme sanpasaenuc. OIHO I TO ke paccTossie
(nanpumep, 100 xa) oT noesa no Bonororo MoweT ObTh B3ATO B OJHOM
Hanpag;IeHnn (HanpuMep, K Mockse) H B JPyrodM, npoTHBONONOXKHOM mep-
somy (x Jleuwnrpazy). OGeikHoBeHnEe apH)METHYECKHE YKC/Ia TTOKA3HBAI0T
TOABKO BENHYHHY PACCTOSHES T HIYeTO He TOBOPST HaM O HAUPaBICHIH,
B KOTOPOM STO pAacCTOSHIE B3HTO.

B nannow cayuae mpumitocs Onl K WiCHY, YKa3HRAOWIEMY PaccTosHHe,
OPHCOGAMHATD YKasawhe Hanpasienis, nampuMep 100 pa k Mockee, 50 ey
K Jlenngrpaay n T. n. Toasko Toraa 3aasua CTaHOBHTCA BHOJHE oOfnpele-
JEHHOH.

YKasanusa HanpaBJeHifl MOXHO BHINOMHNTh TaK:

Hazopém kaxoe-HuOVIL 0aHO N3 ABYyX Haupasiaeund ORTSGPLOKOH A0-
porn (HanpuMep, Hanpasacmic oT Jlennurpaza k Mockse) N10A0¥HT e b-
#HE M, a4 NPOTHEONQIOWHGe Hanpasaenue (or MockBr K JleHusrpaay)
OTPHIATEAbUIHM, CO0ODPAR3IHO ITOMY PAECCTOSINA, CHITIEMHE B 10.10-
WITENLHOM HBanpas/ieHul, CyleM HU2HBAThL NOJNOXUTEALHNMI pac-
CTOAHURMHA, 8 PACCTORHIGE, CHHTACMLE B OTPHUATRILHOM HANDPARIEHMNIL,
SyNeM cyuTaTh OTpuLaTe A kb ML ITepeoie GyaeM Bupamath unciavu
co srakoM |- (110c) nas poBce 6€3 3HAKA, a4 BTOPHIC SIICANI CO 3HAKOM-—
{Munyc).

Tak, ecuau noest naxoanrcst B Mecre, orcrosutem na 100 x4 ot Bo-
JOrore fo sanparieny x Mockse, To Mw Oyiaem ToBOpNTE, YTO €yo pac-
crossne ot Boaororo pasno -~ 100 ra (wau npocto 100 ru); ecir xe noeas
HOXOAMTCH, NONOXHM, Ha 50 xa or Doaororo no sanpasaentio x Jicumnn-
rpagy, TO MBI CKameM, 4TO e€ro paccrosHie or Boxororo pasxo — 50 x..
3ech 3HAKH - H — , KOHEYHO, He 000IHAYAIOT JICIHICTBHA CAOWECHNS 1 BRIYH-
Tauud, a TOALKO CAYKAT yCAOBHO WA 0003uavyenid Hanpas/eHnH.

+100
ﬁ?fﬁfﬁn ‘/.:E)Q\W/'/—_ ~\\\\“ Mockea
_no'tn. T cn'op. TEmmm
Bonoroe
Yepr. 1.

Buwpasum Tenepes namy 3agady Tak: koriaa ckoptaii nocan Oxrabprcexo
JKeJe3H0H ZOPOTH HAKOAWNRCE OT Bonororo Ha paccrosint -t~ 100 x4z (uau
npocro 100 x4), Torza nmouToBHIl noe3x oToH moporin 6un or Boaororo
Ha paceToduni — D0 xaz. Kak pennro 6u10 TOCAA paccTOsiHIE MeKLY STHMH
noesaamMn? Teneps 3u144a BHPAWEHA BNOJNHE TOHHO H OTBET HA Hed
nany4yaeTcs onpeneasnusiA (cM. epr. 1, HA KOTOPOM CTPCAKA YKa3wBaeT
NCA0KHTEIbROE HANpag/icHIle ACOPOri); 10e34a HAXORILICh HA PACCTORHHH
100-L-50, 7. e. 130 xu.
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12. Ipyrue BeJAYHHBI, KOTOpbIE MONHO NOHAMATE B JABYX HpoTA-
BOOONOMKHBX CMBCJAZX. KpO.\Ie BE/JHYHH, YKAa3aHHHX B HDCILIYIIHX
3373494xX, MHOTHC HIpYyTHE T4KWK2 MOIYT GuiTh paccMATIpHBiACMbN B IABYX
NPOTHRONOIOKHAX CMuCAdX. Taxkosw, Hanpnmep:

J0XGA B NPOTHBOMONOKHOM CMBIC.Te GVAET Pachol

BBIKI phII » » .  HPORIpHLI
aopudRIbL » » » »  YOBITOK
HMyIIECTBO ” . , JA0I HT I

Ecai 10X04, BHUTPRILI, 0piGulIb, HMYLIECTBO ¥ T. Il YCAOBMMCH CYHTalb
BETHUHHAMH [IOJIOXKUTENLHLIMA U BHPAXATh UX YHCNAMH CO BHAKOM —- {(#an
6e3 3uaka), TO PACXOA, HpolNrphi, YOLITOK, ZOJIT H T, [, MPUHATO CYNTATH
BEANYIHAMH TOFO e pOJa, HO OTPHIATEILHBLIMH H BLIPAKATH HX YIC/AAMH CO
3HaKOM — ; TOTJA MOXHO TOBOPHTb, YTO PACXOA €CTb OTPHUATEAbHLIH IOXOX,
NPOHTPHIL €CTh OTPHUATEAbHBI BUATpLi ¥ T. A. [1pn TakoM cornamenny no-
HATHBI Oy Ay T, HAPHMEP, TAKHE CTIOBECHHE BhIPAXEHHS: XIHILHOE TORAPHLIE-
CTEO NOJYYUNO SOXOAA ¢ KBapTHp: B ausape—-~200 pyC.,sderpane-|-150py6.,
B mapte —50 pyQ. (3raunt, 8 MapTe noayuunacs yburox 50 py6.); nan taxne:
y cTapmero 6parta mMyuiecrsa Onio #a 500 py0., y cpennero #a 300 pyS., ay
Maanweno ua — 500 py6.(suaunt, y maasmero Gpara Oua goar s 500 pyd.).

Hapsiiy € yKa2aHHBIMH BeIH'TITHAMH CYLIEeCTRYET MHOFO APYTHX, B KOTOPHIX
HeAb3a yKa3aTh ,HANpaBIeHHd®; HAnNpUMep, Helb3fg MOHHMAaTbh B OBYX Npo-
THBONOIONHLLK CMBbICIaX TaKHe BeMHUMHHE, KaK OOBEM, MAOMIAAL W ApyTie.

m%c’;'reubuue uncna. HYircna, nayvaesmne B apudmerixe, Caywar
1A BLIpAWEHHA TaKuX BEAHYHH, HANpPaBAeHIle KOTOPHIX e paccMaTpuBaeT-
cd (HanpuMep, KOrAd XOTHT 3HaTh TOJAbKO PasMep Kakoro-andyab pacctod-
HIA, a He HanpapleHne, no KOTOPOMY OHO OTCYHTHBaeTcs). Yncna e,
paccMaTpuBaemMwe B aarefpe, CNywaT A8 BLIPaXeHHS pa3Mepa BeInuuH
M ux Hanpaenerud. g 9TOro BeaHYHHY, MOHHMAEMYI) B KaKOM-HHGYIb
OMHOM CMhICT€, BHIPAXAIOT YHCJIOM € MPEAUIeCTBYIOUUIM €My 3HaKoM —-,
a Ty Xe BEJIHUHHY, [OHHMAeMyI0 B HPOTHBOMOJOXKHOM CMBIC/IE, BRIPAWKAIOT
YUCJOM € HPEAIIECTBYIOILHM €My 3HAKOM —.

Yucno co 3nakoM nmoc () (KOTOpPHH, BIPOuEM, NPHHATO OMyCKaTh
HA3LIBACTCH NOAONCUNICAbHBLAL, YIIC/I0 €O 3HAKOM MHHYC (—) Ha3hBAETCA OMl-

1
puyamessiein, Tak, 410, 4 5-, - 0,3 —noaoxurensuse yicna, a — 8,

—-;7-, ~—3,25 — orpuuarensuvie yucna. K unenaM npucoesunsior em@ 0
{Hynb), HE OTHOCS €r0 HH K MNOJOKUTE/ALHAM, HH K OTPHUATE/ALHHM. Bu-
paxenng |0, — 0 i npocto 0 cynTalOTCA PABHOCHABHBIMH.

Yneaa nOACAHTEAbHLIC, OTPHUATE/AbHME H HYJAb HA3WBAIOTCH BOOSLLE
OMHOCUMEABIEL M YHCTAMU.

A6couoTHOH BeMUHMHON WOJIONHTENLHOTO YHCAA HASHLIBASTCH CaMO
370 gucao. AGcomoTHoll BenUNHON OTPULATEALHOTO SHCJIA HASHBACTCH
OPOTHBORONOKHOE €MY HOJOKUTENbHOS YHCA0. AGCOMIOTHAA BEAHYHKA
HYJIs1 ecTh HY b, AGCO.TIOTHAS BEAMYIIHA Yicaa @ o6u3HadaeTcs: |a|. Hanpu-
mep: |-H7l= 7; |4 1|=1; |—l|= +4-1; |—5]== 15; [0]=0.

Hpa OTHOCHTEABHHX YHC/AA CYHTAIOTCH PASHAMI, €CAN Y HUX OJHHA-
KOBH a6COMAIOTHLIE BEAHYHHH H 3HAKIL

14. U306panenne gucaa Ha gvcaopoii ocu. OTpeskom npsmoti (vepT, 2)
Ha3WBACTCH YacTh KaxOM-HHOYAb NPAMOM JIHHHI, OrpaillyeHHAT C OOEHX
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CTOPOH, HANpHMep C OAHOH CTOPOHBI TOYKOR 1, a ¢ apvicl — ruykuil B,
B Kawaoy oOTpeske MOXHO pa3IHyaTh’ BO-NEPBHTX, LTTHHY €r0, BO-ETOPHX,
HampaBJ/EeHIe, KOTOpOe AJg JaHHOTO oTpezka Vo#eT OuTb gposxoe. Hui-
IDHMEP, BO BIATOM HAMH OTPE3Ke MOXHO Pa3/HyaTh HANpaBieHHe HAH OT
104KH A K Touke B, mnma, Haobopor, of B k A. Ecan Mu pacematpmsaey
H34THH OTpe30k B Hampa/aeHHH OT A K B, 10 Touky A Mu 6yieMm Ha3wBaTb
Haya.10M OTPE3KA, a TOUKY B — ero KoHUIOM.
._A 8 C RONOULNID 13KIX OTPE3KOB MH Hd-
LISIHO  MOKEM N300pakaTb OTHOCHTEIb-
Yepr. 2. HBE WIC1d CIeTyIomIN  odpazoM. Boab-
MEM  KaKylo-HnSyab NPSMYIO (RANPUMEP, TOPISUHTAABHYIO) H  yCJOBIMCH,
hdKoe W3 ABYX HanpasJeHuii 3TOH npsiMofi  CYIITATL  MOJOMHTEbHBI M
(uept. 3). Ilpusew, HaopHvep, HAMPaB/IeHIe cAe€BA HAauUPaBo (YKA3aHHOC
CTPEJKOH) 32 NOJOKNTENbHOC, TOrAa NMPOTHBONOJOWKHOE HANPaBIEHHE —
CNPaBa HA.1e€BO — MBI GyAeM C4HTATh OTPHUATEAbHLIM. Jla1ee, mpuMeM Kaxou-
HHOYJb OTPE30K @ (H300paKEHHLH HA yepTewe) 3a emHiuy JuniHo. [lycis
rernepes KAHO Kakoe-auSyAb MOA0KUTEIbHOE 4IC/I0, Hanpuvep -+ 5,4, Bosb-
MEM Ha Hamel NMpaMOil NPOH3BOMLHYIO TOUKY A 1 mpuMeM ed 3a navalo
OTPE3KOB; 3aTeM N3 3TOH TOYKH OTJIOKHYW BUPaABe 5.4 enunuum AL,
pasibx «. Toraa moaydusm oTpesok AB, ATIHA KOTOporo pasna 9,4
eANHHLL 1 HanpasieHie no1oxurenasHoe. KoHew B 3T10oro oTpeska nsobpa-
3T HAM HACASIHO Yncao -~ 5,4, Bo3puéw Temeph OTPHUATEIBHOE HIICAO,
vanpumep — 4. UTo6u 113006pa3HTh Cro HATIAKHO, OIJIOKHM OT TOii ihe
TO4KH A BaeBO 4 exuHNuEl Aauuu. Torma noaydim otpesok AC, amiHa
KOTOpOro pasHa - eAHHIUAM, & LANpapJCHIC OTpHLKTEeAbHOE; kKonel C
3TOr0 OTpe3xa H3006pasifT 4HCI0 —-1,

—

Q 4 L A N ] L 1 B

~4 «3 =2 -l 0 +1 +2 +3 +4 545.4
Yepr. 3.

Mo¥%HO mnpencTaBiTh cede, UTO BCE OTHGCHTEAbHLIR YICAA H30GpAXKEeH
NOXOGHHM O6pa3oV, KaK KOHUB HalpasieHHHIX OTPE3KNB, OTIOKEHHBIX Ha
OIHOI N TOH we TPAMOIl OT QAHOI Il TOH e €€ TOYKH A, NPHHATOH 34
Ha4ya 10 orpeaxkoB. Torma #a Tol yactn NPsiMOH, KOTOPAs PaclONOKEHA
sanpaBo OT A, H300pa3aTCA TOYKAMII [OJOWKHTENbHHS WICA2, a4 HA HACTH
npaMoil, pacnoaowenHod BaeBo OT A, #300pa2ATCH OTPHUATEABHBE YHCI.
YHcno Hyab n3o0paxkaetcd na 3Tofl npsmoi touxoit A. Takaa npamus
YaCT0 HA3MBACTCA HUCAOB0LL APAMON WIAN HUCA080U OCHIO.

Tax kak HanpaBiaeHlie OTPE3KOB, KOHIUK XOTOPHIX 11300paialoT 4incaa
CO 3HAKOM -k, DPOTIIBONO/OKHO HANPABICHHIO OTPE3KQE, H30OPAWAIOILHX
MHCJAA CO 3HAKOM —, TO I CaMbie 3TH 3HAKH HPHHSITO HA3HIBATh ZDOIMUEO-
nosoxcHN MU 3Hakamn. Beskue aea 4nena, xak —+ 3 u — 3, -{-—‘é‘ﬂ-—,—;
4 T. H., Y KOTOPbIX 3HAKH IMPOTHROMONOKHH, A abCOJIOTHHE BEJHYHHN
OAHHAKOBH, HA3BIBAIOTCH NPOMUBONOAONCHHME HUCAAME.

PaccMoTpuM ieneph, KAK  LpON3BOAATCH pasiiyHule  AeilciBus  Haj
CIMHOCRMEIBRUWANNL UCAAMY.
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. Chomtenne OTHOCHTEJAbHBIX uMCeJ.

15. 3apaua. Kooneparnsuoe TOBapHULECTBO NO YN0 NPHOHAN B SHBApE
a py6neit u n ¢denpane b pyGaet. Cxoavko npiuluin NOAYYHRQ TOBapHLLe-
CTEO 3a ABA Mecsupa?

Hannwewm gopmyny mis pewenns stoft samayn. O4eBHIHO, YTO NPHOH/D
sa HBa Mecslla paBHa cyMMe npHOnae#, MOAyHEeHHHX 33 KaXAuA Mecsu
B OTAeAbHOCTH. O603HAYNB HCKOMYIO CyMMy dYepe3d x, noayunm dqopmyny:

x=a-b.

Ho xoonepaTns MOXeT NMOJYYHTh 3a OJMH 113 STHX MecqlleB HIH 1axe
3a 06a He npuUOHLIb, a YOWMTOK. HUTOOGMW MOXHO O6H/IO H B TaKHX ciaydasx
NPHMEHTTH Hamy GopMyay, MH JOJKHN GyneM HOXpa3yMeBaTh nold OyKBaMAx
a i b OTHOCHTeAbHHE YHC/AA, T. €. NOJOXHTENbHHE HIH OTPHUATENbHHE,
CMOTPH 110 TOMY, ObUIH AN [OJIyYCHH 3a AaHHBIH MecsIl NPuGHab HAH yOLTOK.
Taxnm 06p83OM, Mbl JONKHN YMETh CKJAILBATH OTHOCHTE/IbHBIE YHC.A.

16, CaoxkeHne HByX uuces. PasGepém cHauana XBa $acTHHX clyyas
C/OWEHU OTHOCHTENIbHLIX GHCen.

a) CyMma AByX HpOTHBOIOJIOMHMWX dHceJ paBHa HyJaro. Tax:

(434 (—5)=0; (—3) (4 3)=0; (+4,7)4-(—4.7)==0.
Boob6ue:
{4+ a) +(—a)==0.

B camoMm nene, €cJH, HanpiiMep, KOOIEpaTliB MOJYYHJA 33 OXAH MecCHl]
npubHaL, a 32 APYroH CTOABKO ¥e yOnlTka, TO B pPe3y/jbTaTe OH He HMeeT
HH NPHOBLIH, HH YOLITKA.

TouHo Tak ke, €CaH Moea3x npowéa oOT CTaHUHH B KaKOM-Jn60 Ha-
npaBldeHHH O K48, a 3areM B OGPAaTHOM HANPABJICHHH TOKE O KA, TO B
pe3y/bTaTe OH OKA32J)ICH Ha TOM XXe CTAHLUUH M COBCEM He YAA/MACA OT Hed.

6) lIpu6aBuTh K KaKOMy-HHOYAb YHCHY HYJb HAH NPpUGABHTH K HYJIO
KAKOe-HHOYb YHCAO—3HAYKT OCTABUTbL 3TO YHCJIO 6e3 HaMeHeHHA. Taxt

(4-75)4- 0= 4 75; (— 753} 0= — 75;
0+ (--3,5)== 43,5 0 (— 3,5)=— 3,5.

BooGue:
(+a)4+0=-+a; (—e)+0=—a.

B camom nene, ecan, Hanpumep, KOONEpPaTHB HOJNYHYIUl B NMepBhHH MecsU
75 py6. npuluinn Win yOMTKA, @ B APYroi He MOAYYHJ HH OPUOLIH, HH
yOuITKa, TO B pe3y/bTaTe Yy HErO OCTAJAaCh Ta NPHOMLIb M/ TOT YOMWTOXK,
KOTOphe OH NOJAYYIL1 B NEpBHIA Mecsil.

Bepnémen Teneps K sagave mpeanAymiero naparpacda. Mu HanHcaau
o01y0 (pOopMyy IS €€ peilleHHs, HMEeHHO: X ==a -} b.

PaccMoTpHM pasnnyHLIe ClyYaH, KOTOPHE MOTYT BCTPETHTLCS IIPH BaMeHs
OykB @ # b HaHHBLIMH 4IICJdMH.

-t cayuall. 3a rxaxmcoui aecay nosyiena npubwas. Hanpumep,
B nepeuit mecan noaydeso 200 pyG., a Bo Bropoit 150 py6. npuCuiau,

B oTom caywae ¢= 4 200; b= -1-150. Quesmano, 4ro:

x—(+200)+(+150)_ ~+- 850,

. &K xooneﬁxmn Doilyau s%&@ ud:nﬁa 330 py6. npnGuan,
9- A. Ti. Kuconds. Aarebps, w 1 w

«




2-ficnyuaf 3a nancoul mecay nosyyes youmor. Hanpamep, 8 nep-
Bufl Mecaun monydeno 200 py6., a Bo Bropofi 150 py6. yOurka.
B srou caydae g 200, bre= == 150, Ouepunuo, 9ro!

£ == (— 200) -} (— 150) == — 850,

T. &, XOOMEepaTHR MONYuHA 32 1Ba Mecsua 350 pyS. yOwTka,

M3 sTHX npiiMepoB MOXHO CReNaTh TakoHl BWBON:

Y106 CAOKNTL ABA Y4NCJIA C OJIHHAKOBLMH 3HAKAMH, HAAO CACKATH
BX aGCOJIIOTHbIE BeJUYHHBl U HOCTABHTb TOT Ke 3HAK.

3-# cayual, 3a odur mecay nosyieHa npubuab, G 8a Opyeoil
YOumox, nputém npubuau nosyieno Goavuie, wes ySwmra. Hanpnmep,
3a nepsuft Mecsu noayyeno 200 py6. npnGuan, a 3a sropoit 150 py6.
yOuITKa.

B stom cayuae: a== -4 200; b==— 150. Ouesnauo, 4T0 B HrOre
KoonepaTtus noayuua scero 50 py6. npubuau, T. €. -

x = (-4-200) 4~ (— 150) = -}~ 50.

4-f cayuail. 3a odur Mmecay noayyena npubuias, @ sa pyzoli
YOumor, npudém npubunu nosyieno mexsuwe, wem yowmwxa. Hanpumep,
8a nepBuft mecau noayyeno 200 py6. yGurtka, a 3a sropoit 150 pyG.
npHOLIH.

B stom cayvae: a==— 200; b= -} 150. OueBnaxo, HT0 B HTOT®
8a B2 Mecslua KoomepaTuB noay4yiua 50 py6. yOuTKa, T. €.

X == (— 200) - (-} 150) = — 350.

M3 mnocaenHnx AByX NPHMEPOB MOXIIO CAeN3Th ClAeldyioutnft BHBOZA:

Y1066 CAOKMTL ABA YUCHA C Pa3HHIMH 3HAKAMM, HAXO HANWTH pa3-
HOCTH MX 26COJIOTHBIX BeJAWUHMH M MOCTABUTH Neped Hell 3HAK TOrO
yucaa, y Koroporo abcoaiorHas BeanddHa 6GoJbuie.

OT6pocHB 3HaK — NMepes MONOMHTEALHHM YHCIOM, MH MOMEM HAOR-
caufide Bhlie PABEHCTBA HAlMcaTh Kopoude;

200 - (— 150) = 50; — 200 - 150 == — 50.

17. Opyroe BHIpaxeHHe NMPaBUA cAOoXKeHHs. [IBa npasusa croMxeHusd,
yxasauﬂue HaMH, MOXHO 3daMCEHHTh JOBYMs MPYIrdMH ILpaBH/IaMH, OYeEHb
y}IOGHHMH JJIs1 TIpHMEHEeHWs!

a) [IpnGasuTe HOJOXHTEAbHOE YUCAO SHAYUT OPUGABATH €ro aGco-
JIOTHYIO BeAHYHHY. Tak:

(+)4+(+3)=~+410 u (+N4+3=7+3=10;
(— )+ (F3)=—du (—7)4-3=—T7T-+3=—4.
6) Mpu6aBuThs OTPHHATEALHOE YHCAO SHAUAT OTHATHL ero afcoJmor-
gyto Beauuynny. Tak:

Y+ (—10)=—23 7)—10=7 —10=—~8;
((i—ﬁlg—103:-—17ﬂn(zt7))-—10==-—7—10-_—_——17.

STH 0Ba NpaBwJa MOXHO COKPaEHHO BHPAa3HTh TakMMH (G opmy
JaMH ABOHHLX 3HAaKOB:

it =-+06 —A(—a=—a
1



18. Caoxkenne Tpéx m GoJee unced, Cuauana HaXOAAT CYyMMy ABYX
nepBLX CaaraeMmx, K Heft npnCGapasloT TpeTbe CaaraeMoe X T. A. [Mycrs,

sanpuMep, TpeCGyercs HAHTH CyMMy:

(4-8)+(—8) 4 (— 4)+(+3)

KOTOPYIO MOXHO KOpOie HAaNHACaTb Tak:
: 8+ (—5) - (—4)+3.

[TpoM3BOAMM CACKEHHE B TaKOM MOpAAKe:
84-(—5)=3 34(—4)=—1; (=1 3=2.

BnpoyemM, sHeT HaLOOGHOCTH NPHAEPKHBATHCSH TAKOro NOPHIKA, TAK KaK
(KaK MH BckOpe yBIAHM, § 25) craraeMune MOXHO NNepecTaBAdTb M COenH-

HATb B KakHe YroJHO rpynml.

YnpasxHenns.
18 D+ (== (+g)+(+27)-

:9.(_.;_)+( %) (+10) 4 (—2; (104 (— 12
20. (— 5 5); _—5 2, 4 — 3).
25, {i7§i(:3)+(—1)+<+11)

[11. BriukTaHue OTHOCMTEJBLHLIX YHcCed.

19. 3amauya. IIpuGuap ¢abpukn 3a 2 mecsya, sueapb H ¢eBpalsb,
coctasnaa e pyGaefi. Kak seanxka 6nna npuGslib 32 oand ¢espanb, eCiaH
H3BECTHO, 4TO 3a sHBapb ¢abpHka uana b pybaeH UPHOH/IH?

IMpn6Guab 3a ABa Mecslld eCTb CyMMa NpHOH/IeH, HOJyYeHHWX OTXEeAbHO
3a KaxABH Mecsn, NpuyéM npnobl/ib MOXKET BHPAMATHCA HHOIAA YHC/JAOM
NOMOKUTENBHAKM, HHOTAA YHCAOM OTPHUATEABHHM (yOWTOK).

ITosToMmy uckoMas TPHOLIbL 32 (PEBPAIb JNOJKHA OLITh TAKHM IOJOXH-
TeJbHLIM HIH OTPHUATE/bHLIM YUCAOM, KOTOpoe, OyAyyH CROXEHO Mo npa-
BILJIAM CJIOWEHHS] OTHOCHTEJNLHBIX HHCel ¢ NPHOLIBLIO 32 IHBAPh, COCTABHT
B cyMMme npiGuiib 33 06a mecsua. Taxnm o6pa3oM, B Hauled zazade AaHu:
cymMMa @ H OXHO craraemoe P, Tpe6GyeTcs OTHCKATh APyroe cJharaemoe.

Lelicmsne, nocpedcmsost KoMoOpo2o no OAHKHOL CymMe 08YX CAT2AE M X
i OOHOMY U3 IMUX CAAAEMBX HAXOOUMCS OpVzoe Caazaesoe, HaA3b8AeMCR
swiumanuest, GeapasnHuHO, OYAyT JaH AaHH 4ncaa 8pHgMETHYECKHE HIH
OTHOCHTE/IbHbIE; NIPH 3TOM HAHHAA CyYMMa Ha3LIBACTCH V.MEHbUIAeMbLM, HAH-
HOe c/laraeMoe — BWHUMAeMbiA L, 2 HCKOMO® YICA0 — pagHocinsio. VI3 storo
CJelyeT, 4TO NpaBH/JbHOCTb BHYHTAHHA MHl BCETda MOWEM UPOBEPHTH C/O-
WeHHEeM; Halas HCKOMYIO PpAa3HOCTh, C/OKIM €& C BHYHTIEMWM; €C/H
B CyMME€ NOJyYHM yMeHbIaeMOe, TO BHYHTAHHE CHXEJaHO BEpHO.

20. Haxowaeiiie Pa3HOCTH KaK OXHOrO K3 ABYX cJaraembsix. OGo-
3HAYHB HCKOMYIO pasuOCTh B HauleH 3anaue yepe3 X, Mbl MOXKEM HANCaTh:

x=q—ol
2 i9



Hafindm penmuuHy pasHOCTH g — O B C/EAYIOUIMX HACTHRX CAydadx:
a) Ilyets a== -4 1000; b== -{-400. D710 3HAYHT, YTO B HHBape
¢abpuka nana npnbman 400 pyG., a Bcero 3a nBa Mecsua OWI0 NOAYYEHO
npubnum 1000 py6.; ouernaro, ¢eBpass Hnaja Toxe npuGuan B 600 py6.

3HaYHT:
x==(-} 1 000) — (-} 400) = -} 600,

x — 1000 — 400 =600,

npOBEpHH PE3YyALTAT CJAOKECHHEM!:

(-} 600) 4 (- 400) = -} 1 000.

6) Ilycts a= --1000 u b= -} 1000. 3ro 3xauut, 4TO 32 AHBaAPb
¢abpuka nana 1 000 py6. npnbund o 33 HBa Mecsia OpHOH/Ib OCTajach
B TOM e pa3mepe. OuernnHo, yto B ¢erpane ¢abpnka He nana HH NPH-
OH/H, HH yOwTKa. 3HauuT: ¢

x=(~1000) — (-} 1000)=0.
ITposepum caoxeHneM:

(- 1000) 4- 0 = - 1 000.

Enuntanue caenavo npasnabno. Takuum xe paccymxaenuem Hatiném, uto
(— 1000) — (— 1000)==0.

8) a==-}-1000; b= |- 1200, 3ro snayur, 4T0 B suBape ¢abGpuka
nana npubuan 1200 py6., a 332 ABa MecsuUa MOAYHYHJAOCH NPHOBUIH BCETO
1 000 py6. OuesnaHo, 4TO 4acTb gHBapckoH npubuii, HMeuso 200 py6.,
nomsna Ha nokpuTie ¢eBpanbckoro yburtka. Orciona:

x = (= 1000) — (4~ 1 200) = — 200,

WIH, npouie:

HJH, npoiue:
x=1000 — 1200 =— 200.

IIpoBepnM c/0MeHHEM:
(— 200) - (1 200) = -}- 1 000.

r) a= - 1000; b==-—200. 3rto 3Hayut, uto B sHBape (abpuxa
Aana yo6uTok B 200 py6., a B HTOre 3a IBAa MecCslld NOAyYHJIach [PHOHIb
g 1000 pyG. Ouesnano, Ty npubuiap nan ¢esBpaip, KOTOPHH, KpoMe
TOro, HOKPbIN siHEapcknf yo6mTok B 200 py6., T. e. momxeH Obl HaTh
npubuab B 1200 py6. Otcrwoaa:

x == (-} 1000) — (— 200) =~ 1 200, nan x==1 000 —(— 200) ==1200.

TlpoBepuM caomeHHEM:

(-1 200) 4~ (— 200) = -} 1 000.

n) a=— 100; b= -} 800. 3ro 3HayuT, 4TO AHBAPb Hal NPHOHLIbL
p 800 py6., Torma &aK B HTOre 3a .OBa MecAua [MOJYYHJACA YOhTOK
B 100 py6. QueBuaso, 4to ¢eBpaib nan yObITOK, KOTOPHH YHHYTOHKHI
BCI0 fiHBapckylo npubwiip 800 py6., W octajsoch eul ybmtka 100 pyG.,
T. e, Becb ¢eBpanbckudl y6mrok pasen 900 py6. Orcioda:

x == (— 100) —(}-800) =— 900, mam x==— 100 — 800 =5 — 900.
20



TlporepHM CaOXeHHEM :
(— 900) -}- (-} 800) == — 100.

e) a==-—100; b==— 150, 1. e._ sneapp na1 yGutka 130 py6.,
a B MTOre 32 ABAa MeCAlla NOAyYHAoch yburtka 8Bcero 100 py6. 3Buauwr,
YacTh SHRAPCKOrO y6mTKA, HMeHHO 30 py6., Ohnia NOKPWTa TaKOH Xe
derspaibckoit npubuabsio. OTclona:
x == (— 100) — (— 150) == -~ 50.
IposepuM cnowennem:
50 4 (— 150) = — 100.

21. Mpasuao suynTaHAA. [IpHcMaTpHBadch K NPUBEAEHHNM B TpExbL=
nyuieM naparpade apiHMepaM, MH MOKEM 3aMETHTb, YTO B Ka)IOM H3
PACCMOTPEHHBIX HAMH CJ1y4aeB Mbl MOrJH Obl BLIMHTaHHE NAHHOIO HaM YHCIA
3aMeHNTh nNpH6aBleHHeM 9YIIC1a, €My MPOTHBOMOJOXHOTO.

B caMom nene, sosbMméM, Hampumep, caydall a):

(- 1 000) — (-} 400) = - 600.

BumecTo Buiunranns ancna -+ 400 npuGasum unci0, €My NPOTHBONO-

JIOXHOE:
(- 1 000) - (— 400) == -}~ 600.

IMoayunm TOT e pesyabTaT.
Bozbmiém cayua#t r):

(-+1000) — (— 200) =-}- 1 200.
3amenum BounTaHne OpnbapIeHHeM NPOTHRONO/IOMHOIO WHCAA:
(4 1 000) 3 (}-200) ==-{- 1 200.
PesyabTat TOT *XKe.
BoawmiM, nakowen, cayua#t n):
(— 100) — (-} 800) = — 900.
Ho Ttouuo Ttak we:
(— 100) 4- {— 800) = — 900.

To e MOAKHO 10KA3aThb M OTHOCHTENbHO BCEX OCTAABHLIX CAyuaen.

Tamm 06p330.\1, BO BCeX CJayuasixX MH MOXeM BbLIYMHTAaHHe NAAHHOro
YiCAa 3aMEHHTh OpHOABNEHHEeM K YMEHbUIAEMOMY YHCAA, OPOTHROMOIONK-
HOrO BHIYHTAaeMOMY. JIpPYTHMA ci0Bami, HEHCTBHE BHYHTAHHA MH MOXEM
3AMEHNTh JEHCTBIIEM C/IOKEeHHsA, [POH3BOAHTH KOTOPOE Mul yie yMeeM.
OTcloia caelyeT Upasmjo.

Y1o6h1 BHIYECTb KaxKoe-HuOyIAb 9ACAO, JOCTATOXHO K ymedbimae-
MoMYy npuGaBATL YHCJO, NPOTHBONOJIOMKHOE BLIYHTAEMOMY.

22. Popmyas ABoMHbIX 3HAKOB. TaxnM 06pa3oM, COTNACHO NAHHOMY
NpaBLy, BHYNTAHNE WHCAA —}-@ MOKHO 3aMEHHTb NPHOABAEHNEM MPOTH-
BOMOMIOKHOIO YHCAA — @, a BHYATAHIIE YAC/IA — @ MOXHO 3aMEHHTb NpH-
6apneHHeM MPOTHBOMNO/IOWHOrO YHCAA -+ 4; STO MOXKHO BHPA3UTH TAKHMH
dopMynamu nBOHNHHX 3HAKOB:

—(ha=—a —(—a)=+a.
23. Anre6panyacras CyMMa #H pa3HoCcTb. OTHOCHTENBHHE ylICAa HaOT
BO3NMOXHOCTb BCSAKYHO PAIHOCTDL MPEACTABHTD B BHAE CyMMul H, HaoGopor,
n



BCAKYI0 CyMMy u306pasuTh B Bhme pa3nocTH. Hanpnmep, paswocrs 7—3
MOweT OHTb Hammcana Tak: (-}~ 7) -+ (— 3), wan mpowse: 7 -} (— 3); cymma
4 -} 2 MmoxeT GuTh H30Gpaikena TaK: (-}-4) — (—2), nan npowe: 4— (—2).

[Tono6uo stoMmy,” Recsikoe BHpaweHne, MpeacTasnamuiee coboll pam no-
CNeOBAaTENAPHHX C/IOMEHHH 1 BuunTaHHH, MOMET GLITh NPENCTABNICHO B BHAE
cymmul, Hanpumep:

20—-54+3—7=204(—5+3F+(—7)

[TosToMy B anrefpe Bce Cayual CNOXEHHS M BHYHTAHHA OTHOCHTCABHHIX
qHCeN MOWHO OGBeAHHHTH B OIHO ILeHCTBHE, KOTOPOe HA3MWBAIT a@.2elpa-
UYeCKUM CAOIMCEHUEM.

Cymmy, B xoTOpoft cnaraeMue MOryT OblTb GHC/IAMI MONOXKHTENbHLIMH,
OTPHUUATEIBEHHMH M DPaBHHIMH HYJI0, TIPHHSITO HA3WBAaTh aJs2ebpaudecxoil
cymmo0, B OTandie eé oT apupMeTHYeCcKO#t CyMMH, B KOTOpO# Bce caa-
raeMnle — ylic/1a OOLIKHOBCHHEIE (apiipmeTnuyeckne). PaBuniM 06 paszom pa3-
HOCTDb HA3WBAETCA @.22¢fpauieckoli, eci B Hell yMEHbILIAeMOE H BHIYHTae-
MOe — Yuc/l1a OTHOCHTeNBbHHE.

24, CpaBHeHHe OTHOCHTeNLHHIX YHCexX Mo BeanyAHe. Korzxa wmu ro-
popuM, uTo 10 Goabme 7, 9TO 3HA4HT, 4TO pasHocTh 10—7 ecTs ymeao
NONOWHTENbHOE, TOrAa Kak pa3HocTs 7 —10 ecTh unHe/IO oTpuuaTenshoe.
VenopnMca pacnpocTpaHiuTh STO MOHATHE O 60MbUIEM M MEHbLUEM Ha YHC/Ia
OTHOCHTEAbHBLIE, a MMEeHHO: 6yJIeM CUHTATh, YTO OTHOCHTEIBHOE YHCAO &
6oabllle APYroro 0THOCHTENbLHOTO YKCAa & B TOM cayuae, eciu Pa3HOCTh
a—b& ecTs MHCIAO MOJNOXNKHTeABHOE, H @ MeHbule b TOrXa, KOrga paa-
HKOCTh ¢ — b ecTs UMCAO oTpuuareasHoe. Ilpu sToM yc/0BHE MH ZOMKHE
ITPUHIIMATB, YTO:

1. Beakoe monowHTeNLHOE YHeno 6oJbine HYJIR W GoJabule BCaxkoro
oTpHLATeABHOTO YHCAR; Hatpimep, 8 >0 n 8 > — 10, Tak kak o6e pas-
noctH 8 — 0 u 8 — (— 10) — nonownTRALHLE YHCAA.

2. Bcsikoe oTpHilaTeSbHOE YHCJO MeHblle HYJAS H MeHbUle BCAKOTO
NOJIOKATENBHOro uucaa; naupnamep, — 3< 0 n —5<+2, TaK Kax
paanoctn — 5 — 0 n — 5 — (-} 2) — oTpnuaTensswe wyicaa.

3. U3 nByx oTpuuaTtejbHbX yncen 1o Goabuwie, y KoTopore aGco-

JNOTHAY BeJHYHHA MeHblie; Tak, — 5 > — 12, TaK KaK pa3HocTh — 5 —
— (— 12) pasua nonowuteabnoMy wncay —-7.

. n .

$ ! .

Heprt. 4.

Jaa ACHOre MPEACTaBTIeHNA CPARHNTEIbHON BTN OTHOCTITCALULX
YHCCA BCEro Avuiie OOPaTHTLCH K RarAsAHOMY N300paKeninio HX 1a 4ICIo-
poft ocn. BmGpas mpoi3BobHy 10 emHy Anudu @ (Yept. 4), BooGpasuw,
4YTO Ha HeOTPAHNYeHHOH DPAMOH Brpaso oT Kaxofi-HIGyAb €& TouxuH A,
npnAATOf 32 HAYA0, OTAOKEHH OTPC3KH, W300PAWAaIoUHE NMOAOKHTENbHEE
yyecna, a BICBO OT TOM e TOYKH OTNOXEeHW OTPe3KH, H300pawammm:
oTpHuaTeabhnie YHCna. Torna, asurasces no eToft npaAMOA caeBa Hanpamo



(xax yka3wBaer CTpenka Ra uepTexe), MH OyXeM NMOCTOSHHO MEPEXOIANTH
OT yHces MeHbiunx K O0abuINM, & NBHrasch B OGPATHOM HANPaBREHHI,
cnpaBa HaneBo, 6y1eM NOCTOSIHHO MEPEXONNTH OT YHceA GOAbMINX K MEeHbIINM,
HOoyriiMe cnoBamy, B3 ABYX NI0ONX 4YnCcea TO Goablue, KOTOPOE NOMellaeTCs
npasee Ha 4uca0BOfl ocH. Ha 9TOA ot Nerko npoBePHTb CNpaBeITHBOCTD
TONBKO YTO BHICKa3aHHLIX TPEX [OJOXEHHA O CPaBHHTE/bHOH BeHYHHO
OTHOCHTEJBHHX YHCeN.

3ameuwaune. Boiun menaior BHpasuTh, WTO0 & €CTh YHCIO IOIO-
XuTeapHoe, TO numyT @ >0; ecan ke HaAo NoKasaTh, YTO G — OTPHLUAe
TenAbHOE YHCAO, TO NHWYT @< 0.

Yrpaxncrenus,

24. Tosap kynaen 3a & pySieft, a nponan sa b pySrefl. Cxorsko norxyueno
npuGn? Boytcaurs 31y npubutab, ecan a==40 u b==33. Uro osnavaer snecs
oTpsuaTensubnif oTsET?

23, Hekto ememecsuno mnoxayyaer poxoxa m pySaeft, a Tpatut n py6neld.
CKoabKO Yy HEro 0CcTaéTca exemMectyio? BuyucasHTh oTBer ipu m =120 u n=130.
Y10 03HauaeT OTpHUATEALHbHIH OTBET?

B cneaviomnX npsMepax Npou3BeCTH YKasaHuuwe aeflcTpus:

26. "’—-(—-2) ——(—5) (+ 8) — (— 10); (-f-l)—(-—l)

27. a —(—¥b) + — (—n); +"X)—(—

23 JU+(+")—(-—4)°-(+2)+— i

29, BoaucanrbcyMmy @ + 8+ ¢+ d npu a=2, b:—-S,c:-—--lz-, d=— 3

30. Brryncanrs pasvocts m—n npu m=— 10 u n=—=-—15.

31. IMpeacraprth Bupaxexne 10—2—3-47 B Buae cymMMu OTHOCUTENL
HhIX YHcel.

32. Ilpenctaputh cymvy 10 -8 B BHae D23HOCTH OTHOCHTEABHMX HHCel.

IV. [naBueiimive CROHCTBA CHOKEHMS M BBLIUMTAHHS
OTHOCHTEJIbHBIX YHKCeJ.

23. ¥YGeanmcs n:a mprMepax, Y10 Te CROACTBA CJAOMCHNA M BLIMITAHIIN,
KOTOPHhE MH YKa3aln AA8 yncea apngduerndecknx (§ 6, 7), coxpansiorcs
TAKXKE H And unceql OTHOCHTENLHbLIX.

a) TNepemecTuTenbHHRA 3aK0H: CyMMa HE H3MEHAETCH OT WepeMelleHus
caaraemblX. HanpuMep:

(1-20) +(—38) =115 u (— 8) 4 (420} =+ 15;
(— 10)4—(——2)+(+40)—-+28
(4 40) 4 (— 10) 4 (— 2) = -1 28;
{(—2)-+(+40)+(—10)=-+428 n . n.

6) CouveTareabnnl 3a%0H: CYMMa He HW3IMEHHTCHA, echiu KaKde-
BROyNp cAaraeMple Ml 3aMenUM WX CyMMoil.
Tax, OPH BHUNCACHHN CyMMbI

(=494 (=D (H-5) =43
MH MOWeM KakHe-HHSyZb N3 CharaeMux, nanpxmep BETOpPDE U TpeTLe,
BAMEUNTBh WX CyMuMofl, BLYNCIIB c8 IPCABAPHTETLHO: (-} 3) +(— =44 2

Torna Gynem muetb: (— 4) 4 (4-2) 4 (4-5)=-} 8, 1. e. Mu noayunx
Ty e CyMNy, MTO B nnexae.



B) Uro6bnl B KakOMy-RAGYXb HHCJY NPAGABATE CyMMY HECKOJBKAX
cJiaraeMsix, MOXHO K 3TOMY YHCJHY ODpAGABHTH Ka)kioe cjiaraemoe OiHO

3a JApyrum.

Ilycte, Hanpumep, Tpebyerc® K uncay 40 npn6asHTL CyMMy
20 4 (—58)~4 (-} 7), 4TO MOXHO BHPA3UTH TaK:

404-[204-(—5) - (+7)]-
Mut MOoxeM cHavasla BHYHCAHTD npNGaBAAEMYIO0 CYyMMYy:
204 (—5)=20—5=15; 154 (+7)=1547=22
W 3aTeM TONyYeHHOe u4ncao -} 22 npuGaeuth k 40:
40} (4 22)=62.

Ho Bmecto sTOoro My MoxeM k 40 npnfasuTh CHauasia neproe Ciaarae-
mMoe 20, noTOM BTOpOe cJarzevoe — 5 H, HakOHell, TPeThe cjaraemoe -+-7:
40-}20=60; 604 (—5)==55; 55-(+ 7)==62.

OkoHuaTrenibHasg CyMMa OKa3biBaeTCsl Ta e camas.

r) Yro6pl OT Kakoro-HUGyAbh uYHCNA OTHATH CYMMY HECKOJBLKHX CJa-
raeMblX, MOXHO OT 3TOr0 4YHMCJIa OTHATh KAXKAOE CJaraeMmoe OTAeJbHO
OllHO 3a HAPYTHM.

IlycTh, nanpumep, HaM HyHO 113 20 BryecTb cymmy 10 - (—4)4-(—3),
4TO MOKHO BHPA3NTh TaK:

20 —[10 - (—4) -+ (—3)}.
MH MOXeM CHadaJa BHYHC/IANTD BRHYHTAEMYIO CyMMVT
10+(—4)=10—4=6;, 6-}(—3)==6—3=3,

8aTeM noJy4eHHOe 4HCNO OTHATEH OT 20:

20—3==17.
Ho BmecTo 9TOro Mbl MOXKeM OTHsITH OT 20 CHavana neppoe cnaraemoe 10,
NoTOM BTOpOt <JaraemMoe — 4 H, HJKOLICL, TPeTpe ChdrdeMoe —3:

20 —10=10; 10— (—4)=10-+-4=14;
14— (—3)=1443=17.
Mu TIOAYUYHJI TO XK€ caMoe 4Yng/1v, 110 H npedaule.
Tak xe mowHo mOKaszaTh CNPABEeAINBOCTE H OCTA/IbHHX cBOHCTB CaI0-
WEHHT H BHIYHTAHHRA QI8 OTHOCHTEJLHLIX YHCEI.

V. YMHOXCHUE OTHOCHTEJLHBIX 4YuCeJ.

26. 3apaua. Ilo Oxrabpbekoil wenesdoll xopore 18T noeax co cpex-
pefl cKopocThblo ¥ ALK B 4acl). B nonzesp moesa HaxOANTCH HA CTaHLUN
Boaoroe. Fae OyleT HaXxoXHTbCA noe3l 4ep23 f yacos?

Buseiew ¢opyMyay 418 pellenns »Toil 2amaun. Ecan B 1 wac noeaxn
MPOXQIHT ¥ KHJIOMETpPOB, TO B f yacoB OH npoiaér B ¢ pa3 Gosbliee
paccTosnne. 3HAYHT, HCKOMOE DACCTOSHHE X PABHO U, YMHOXKEHHOMY Ha f:

x—=vt.

1y Nzs NpocTOTH BMSacAeRufl M ppexnonarats, wro noesn Hadr »ed npems ¢
0AHOK ® TOH C CKOPOCTBIO, H He APHHHMACMH BO BHEMAHKE OCTIHOBOK HA CTAHIIIN X,

24



Ecau, nanpumep, v==40 u f=—3, TO noe3x HaXOXHTCS HAa PaCCTOAHHH
40.3==120 xx or cranuwn Dbosaoroe.

1o peurenne ge 38T entd TOYHOTO OTBETA HA BONDPOC, MOCTABICHHLIA
B 3a1aye. Mhl He gHAeM, B KAKOM HaNpPABRJEeHHH MH INOMKHH OTCYH-
THIBaTL 3TH 120 ks K Mockse uan Jlenndrpany. Beenenwe oTHOCHTED-
HBIX YHCEJ AaéT HaM BO3MOMKHOCTE TOYHO OTBETHTb HA NMOCTaBJEHHHE BONpoOC.

Ycerosumes ¢yuTaTh NOJOKHTENLHHM HanpamieHne oT JleHuurpaxza
K Mockee. Toraa Bce paccTosHIIf, KOTOPHE MH OyeM OTCYHTLIBATH OT CTaH-
uun boaoroe no HanpaBaeHHIO k Mockee, OyIYT NONOKHTEIbHHMH, a O Ha-
npasienno K Jlenanrpaily — otpuuatensunmia. COOTBETCTBEHHO, CKOPOCTD,
T. €. paccTosiHHe, npoxoanMoe moesmomi B 1 uac, Oyler NOMOKHTENABHOI,
ecan noe3n wieT k Mockee, n oTpHuarensHol, ecnu o HAET Kk JleHuurpany.

Tenepb MH MOXEM HaThb GoJee TOYHHH OTBET HA NOCTaBJIEHHHE BOUPOC.

Ecan noesn mén k Mockse, 3Ha4HT ckOpocTb ero 6uina ~} 40 x4 B Hac,
u 4epe3s 3 waca oH 6yaeT Ha pacctosuin x = ( - 40)-3 =-}- 120 xx or Bo-
nororo, T. e. npoaskHeTcs Ha 120 x.x no HanparieHHIo X Mockse (uepT. 5).

. +120

-———

Renwnrpan -~ ~ Mocusa

-~
- e e ~ ~5
1 —— —

Bonoroe

—————————
Yepr. 5.

Ecan noeam men x Jlenuurpany, TO CKOPOCTh ero Owna —40 xa,
u yepe3 3 uaca ow Gymer HaxomHThCst B (—40) - ( — 40) - ( — 40) =
= — 120 x. or Boaororo, T. e. B 120 x.x no HanpaeieHHio k JleHHH-
rpaay (uepr. 6). K3 sroro Mo 3akaloyaeM, 4TO

x=—(—40):3=-—120.
—-120
Jlennurpan LT TN Mockea
= Bonoreoe —
Yepr. 6.

Teneps Hama dopMyna x = ¢f 1aeT HaMm TOYHHIY OTBeT Ha BOMNpoOC, Tae
Oy .1€T HAXOAHTHCH FI0€3 X, TONLKO ¥ 6y/1eT IPHHHMATE NONOKITETLHLE HAH OT-
PILE TeAbHME 3HAYEHNSI, CMOTPS MO HANTPABICHHIO, B XOTOPOM HOS3)L ABHKETCS.
Ecan, nanpnvep, v=--50 n f==-14, 10 dopmyna naér:
x==(-}50)-(+ 4) =~ 200,
T. e. moesx Gyner Haxomutscs B8 200 xx or Bonororo no uanmpaenenuio

Kk Mockse.
Ecnn 0==—30 n #=-{2, To:

x=(-—30)-(4 2)=— 60,

T. €. moesx OyReT Haxomntecs 8 60 x4 o1 Donororo no wanpapneMuro
x Jlennurpany.
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Kak nasectno u3 apudMeTHKH, yMHOKGANE HA NENOe YHCAO eCTh Mefi
CTBYe, HOCPeICTBOM KOTOPOro OAHO YH A0 (MHOMUMOE) HOBTOPSIETCH CJId-
raeMuiM CTONBKO Pa3, CKOABKO eNUHHL B APYroM ul.:.je (MHOXUTese).
YMHo¥eHHe Ha APo6b ecTh AefcTBHEe, NOCPEACTBOM KOTOPOILO HAXOMHUT A
Takas Apo6L MHOWHMOrO, KAKy10 MHOKHTEAb COCTABJAACT OT eAKUALLL.

H3 npeanayuiel 3anayn BMLHO, YTO 3TH ONpeneseHiiss MPUMEHHMb H
K YMHOXCHHIO OTHOCHTEAbHWIX YHCEM, KOrAda MHOKHTEIDL €CTh NONMOWHTEeNb-

Hoe uncno. Hanpnmep, ymuowaite —35 Ha ~-3 (1111 npocTo Ha 3) suaunt

NOBTOPHT — 5 cnaraemum 3 pasa (nonyums — 15); ymuoxuts O Ha 5

sHaunT moBTOpnTh 0 caaraemmm 5 pa3 (moayyum 0); ymuowHTs — 12 Ha
3 3

-}——4—(1111}1 npoCTO Ha —‘-‘-) sHaHT HaHTH - ot — 12 (monywm —9).

27. YMHoeHHe Ha oTpuulatenabHoe unciao. Mlamerum npeamayuiyw
3anadyy Tak: celyac, B MoialeHb, MOE3A HAXONITCA Ha cTanuwn bonoroe;
rae ox Oun 3 yaca #Ha3an? [hnq peuiedus 331341l M ONSTh AOAMHN Gyaem
YMHOXHTB CKOPOCTb ABIDKEHNS Moe3Xa Ha Bpems nsmxexns. O6e 3anaun
HMEIOT CXOJHLIE YCJAOBUS M OLNHaKosHil cnocob peutennd, HO orTseT OyaeT
pazjiHyeH, CMOTPs MO TOMY, HAET AW peub O Tpéx 4YacaXx KO NOJyAHRA
MAl nocne NONyAHM.

Ecan mu xoTiM, 4TG6H Hama dopmyna x — of Zapana HaM cpasy TOU-
HHIl OTBET BO BCCX CAYYaSX, TOCTYHHIM CReaylOuuIM o6pasowm.

Bynem cunraTe BpeMsg nocie MOJNYILHS BOMOKITEILHHEM, 4 A0 NOMAYyRHA
OTPIIIATEABHLIM, H, COOTBETCTBCHHO 3TOMY, uncno { 6yJeT [ON0OWHTENbHBIM
HAH OTPHUJTEIBHHM, CMOTPS MO TOMY, O KakKOM BpeMeHn HAET peyb. TakuM
06pa3oM, 063 MHOXNTEAR, U H £, MOTYT Tenepb NPHHIMATh NOJOKNITENbHLE
M OTpHLATENBIBIG 3HAYEHIA.

PacemoTrpuM  Bce  €aywan, KOTOPME BO3MONKHL TNpR  peuleHun Hantel
3anayn, mpuueM Beaze OyaeM CuYHTaTh, 4TO N0e3a1 B NOJAEHb H2XOMHTCH
B BoaoroM n nzér co ckopoctoio 40 xa B uac.

Cnaywaf 1-i1. Tloeaa nuét x Mockee; rae on Gyacr yepes 3 waca?

B arom cnydae CKOPOCTb NOAOiGITeNbHa: U==-} 40; speMs TOMXe no-
aowutenvHo: t=--3. 3T0r cyuait G HAMA yiKe paccMOTPeH, H Obll

NoAyYeH OTBEeT:
y x=(+40)-(+3)=+120.
Cnyyatt 2-i1. Tloean naer k Jlennurpany; rue on 6ynet 4epes 3 yaca?

3mech CKOPOCTh OTpHUATENbHA: ©=—=— 40; BpeMa MOJTOXHTENBHO:
t=—=-} 3. 310T C1y4all MW TaKxke yXe paccMaTpusann. Peniedne naér:
x=(—40)-(+3)=—- 120.

Cnyuan 3-. IToean unér x Mockse; rae oy 6wa 3 uaca Hasan?
B 3TOM cayuae CKOPOCTb nonoxnteasna: v=—40, & speMs OTpHua-
TenbHo: f=——3.
OueBHIHO, YTO 3 Haca HA3aA NOE3X HAXOMIICH MEKAY JIeHAHrpaunoM
® cTanimed Bonoroe, B 120 x4 or nocneanedt (uepr. 7).
-120

Renwunrpan -2 Maoxes’
O

Bonaroa

Yepr, 7o



Paccroanne 120 xx waxomurca Bneso or Bonororo, cneaosaTensio,
oHO OTpHuarenbHo. TakuM o6Gpasom:

x = (-} 40)-(— 8) =— 120.

Cnyuaft 4-n. Iloean nuxer k Jlewnnrpanmy; rae ol Guin 8 waca ne3an?

3neck M CKOPOCTb H BDeMA OTPHIATENbHH; ¥==—40 H f=—3,

QuennaHo, uTo 3 vYaca Hasaj moe3X HaxoAMNcA Mexnxy Mocksoft x
cranunelt Bonoroe, B 120 x4 or nocaenue#t (vepr. 8).

- . +120 .
RNenunrpan T~ . Mocxoa

7L
—— — - —— r { -

Bonoroe ..

Yepr. 8

Paccrosuue or Bonororo x Mockee NOJNOXATENLHAO, CAENOBATEABHOL
x =(—40)-(— 3)=-120.

28. NMpaerno ymaoxeunsi. Ecin 64 B npexmnyureft 3anane Mol B3san
pmecTo yncen 40 u 3 kaxue-nuGo apyrie (B ToM 4Hcjae H APOGHHE), TO,
OYEBHAHO, XOJ, HAIIHX PACCyXIeHHH OT ITOro He H3IMEHH/CH OH. Y CTaHOBUM
Terieps oOfliee NPaBHAO AR YMHOXEHUS OTHOCHTENbHHX ymcen.

BuminiueM Bce cilyuad, KOTOPHE BCTPETHAHCH [TPH YMHOXEHHU, B 0606-
MM HX gad mo6GHX diceln:

(4 40)- (4} 3) = 120 unu sooGime: (- @)- (- b)=--ab;
(—40)-(48)=—120 , . (—a)-(+b)=—ab;
(4-40)(—3)=—120 ., . (4a)-(—b)=—ab; .
(—40).(—3)=-+120 . . (—a)-(—b)==-Fab.

Conocragnag STH cayuan APYr ¢ INPYroM, MLl 3ameyaeM, HTO:

1. Ecan o6a coMHOXKHTEAA MEIOT OANHAKOBWE 3HAKH, TO NPOH3BeAEHNe
NOJIOWHTENBHO.

2. Ecnn o6a cOMHOWHTEAS HMEKT [POTHBONQ/JAOKHKE 3HAKH, TO Npo-
H3BEjIeHIe OTPHIIATeAbHO.

3. AGconoTHas eenMHUNHA NPON3IBENEHHS PaBHA UPONIBEJCHAID 80C0-
JIOTHHIX BEJHUHH COMHOXHTEneH.

Otiozna noaydaeM craexylouige obmiee mpagiao:

Y1006l HAUTA MPOH3BENEHHE JBYX OTHOCHTEJbHBIX HHCEN, HAAo Mo-
MHOXKHTb MX a6GCOJIOTHEIE BeJHUHHbI H Npou3BejleHHe B3ATH CO 3Ha-
KOM -}, ecain 062 COMHOXHTEJS MME0T OAMHAKOBble 3HAKW, B CO SHa-
KOM —, eCJW OHY HMelT NPOTHBOMOJOXHBLIE 3HIGKA.

YacTe 9TOro mpaeina, Kacalonmadcs 3HAKOB, ROCHT Ha3Banye npast.iq
anaxos, Ero OOHKHOBERHO BHIPAKAIOT TaK: NPH YMHOXEHHH IBYX YHCes
ONMAEaKOBble 3HAKH NAT ~}-, a pasHme XawT —.

Paccmatprias npinses@inbie NPIMCPH, MOXKHO YCTAHOBHTL €U Clenyro-
uiee nNpagH.I0, KOTODLM ITHOCAA B Zaablrekiies NPHASTCH NOAB3NBATHCA. NP
YMHOXEHHH HA NOJOXHTeJAbHOEe HUCJI0 3HAK MHOKUMOIQ CcOXpaHsAeTcs
(T. €. npoH3BeIeHHNe HMEeT TOT XEe 3HAaK, YTC H MHOXHMOe);, IPH YMHO-
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JeHHA Ha OTpAnaTteJbHOE YACJHO 3HAK MHOXHMOIO HA3MEHSETCA Ha
APOTHBONOMOKHBIH,

3ameTHM ewd, 4TO NPOM3BENEHHE BCErNa PaBHO HY/IO, €CJAH OLHH H3
COMHOXHTE/IEH paBeH HyJIO.

29. IlponsBenenne Tpéx H Gonee uuceJ. 3HAX NPOA3REXEHHA.
Ilycts TpeGyercst BWYHCAHTD NPOH3BEAEHIE:

(+2)(—1)-(43)-(—10)-(—4)-(—5).
Jlns 9T0r0 yMHOXHM NMepROe YHC/AO HA BTOPOE, MOMYYEHHOE NPOU3Re-

HEeHHE YMHOXHWM Ha TpeThe WICI0, BHOBb MOJAYYEHHOE TIpOH3BENEeHHe
YMHOXHM Ha 4eTBEPTOE YNUCAO II T. A.

(+2)(—1)=—2 (—2)-(4+3)=—6; (—6)-(—10)=+60;
(- 60)+(—4) == — 240; (— 240).(— 5) =~} 1200,

Ecnn mepeMHOXAIOTCH TOJABKO OLHH MOJOXHTEABHBIE YHCTAa, TO NPON3-
peneHne noaoxHTenbto. Ho Koraa sce win HEKOTOPHE COMHOMHTENHR OT-
PHUATEABHENE, TO NPOU3BEAEHUE OKAWKETCA MHOJOXKHTEJbHLIM B TOM CAY-
yae, ecJu YHCJO OTPHUATEJBLHBIX COMHOXHATENeH YETHOE, ¥ OTPHUATEb-
HBIM B TOM cCJy4ae, KOrjia YHCJO TaKUX COMHOXHTeJeld HeudétHoe. Tax:

OOMH OTPHUATENLHHH COMHOXKHTENb: IBa OTPHUATENBHHX COMHOKHTENT:
(2 (—D-(F3=—6  (F2)-(—1)-(3)-(— 10)=}-60;
TPA OTPHUATEABHEX COMHOWHTENN:
(+2)-(—1)-(+3)-(—10):(—4)=—240 u 1. 1.

30. Cremenp orpHHaTenpHOro uucia. IlpiMennM npaBmio npexsny-

wero naparpada K YMHOXEHHIO OJNIHAKOBBLIX COMHOXNHTeNeH, T. e. K BO3-

BRIUEHIIO B CTeNeHb.
HakinéM kBaapaT Kaxkoro-HHOylbh OTPHUATENBHOrO YHCAA:

(—3)2=(—3)-(—3)=-}F9; (—TPR=(—T)-(—T)=-}49.
Boo6uze:
(—ar=(—a)-(—a)=-f2?,
T. €. KBaJXpaT OTPHUATEJHLHOTO YHCIA €CTb YHWCJAO HOJOKHTEeJbhHOEe.
Hatingém Tenepp KyO Kakoro-HuOyab OTPHLATENbHOrQ YHCJA:

(—2P=(—2)-(—2)(—2)=—8;

(—6):=(—6)-(—6)-(—6)=— 2186,
Boo6uie:

(—af=(—a)(—a)r(—a)=—a,

1. e. Ky6 OTpHLATEJNLHOrO 4YUCHAa2 eCTh YMCJO OTPHUATeJbHOEe.

Herpyano 3ameTnTtb, 4TO NpPH BO3BLILICHHA OTPHUATEABHOTO YRCJIA
B J06y10 Y4ETHYIO cTENeHb MNOJYy4YaeTcs MOJIOKHTeJAbHOE YKCJA0, TaK Kak
YHCIO OTPHUATEIbHHX MHOWHTENEA B 9ToM caydyae udtHoe (cM. § 29).
Tax:

(—3)¢=(—38)-(—3)-(— 3)-(—3)=-81;

(—20e=(—2)-(—2)(—DA(—2)(—2)-(—2)=+64n 1. x
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IMo TOA e npHYHHe Juo6ax "HeYETHAS CTeNeHh OTPHIATENLHOrO
wWAcJia AaéT BCerna 9GO0 OTpHHATesibHOe. Tak:
(— 8 ==(— 8)-(~—38)-(—3)-(— 3)+(— 8)==— 243;
(— 2 =(—2)-(—2)-(— 2): (— e (—2)(—2) (— 2)==—128n 7. 1
Taxkum oGpasom:
Y&rHas cTeneHb OTPHUATENLHOrO YHCAA €CTh YACIO HOJIOMATEJBHOE,
a HeuéTHaa cTeneHb — YHCJI0 OTpHUATEIbHGE. B YAaCTHOCTH, 3aMe€THM, YTO;
(— 1)2=(— 1)4_—:(— 1)°=. . .=+ 1.
(—1p=(—1p=(—1)=...=—1,
Ynpasxcnenus.

3 (—2(—3) (+D(—=2 (—8(—10.
w(cod) (o3 ceom(=3): (-3)
385. (—1p (=% (=% (=15

36. BuunciuTb BupaseHHe ax?—4-bx-fc¢ npn @=<3, b= —4, c=—5 n
x=4.
37. BLIYHCAHTL TO We BHMpaXeHue UpH @ —= — 3, b=4, c=0 u x==4,

38, 4.0; 5%.0; 0,3-0; — 8 —2—-0; 0.x. 39. (—- %)-(-1—3,5)-(4-2)-(_—;{—) .

V1. lleseHne OTHOCHTCJADbHBIX YMCEJ.

31. Onpenenenne. JeneHne OTHOCHTEbHBIX YyHced (kak W apudpmern-
YecKkHMx) ecTb HelicTBHe, MOCPENCTBOM KOTOPOro HO JAAHHOMY UPOM3Be-
IeHHI0O OBYX COMHOXMTeJeil ¥ OZHOMY H3 STHX COMHOXHTENECH OTbi-
CKMBAeTCsl Ipyroi comMuoXxunteab. Tak, pasaenuts - 10 Ha — 2 — 3HauuT
HalTH TakKoOe 4YHCAO X, 4TOOW npoH3BeAeHHe (~— 2)-X PaBHIIOCH 10;
TaxKoe 4HCI0 €CTh — §, TaK Kag mpoisseaenie —SHa — 2 paBHO :t 10,

Ha sToro omnpeaeaeHnus caeiyer, YTO MNPABHAbHOCTb JAE/IEHHA MOXHO
NpOBEPSTb YMHOKEHHEM; €C/IH, YMHOMHB YaCTHOC HA AE/ITENb, MH HO/MyYHM
AENHMOE, TO HeifCTBHE CaenNaHo Bepilo.

32." BoiBoa npasuaa JAedeHus. PaccMoTpium caeldylouine npumeps
JeJEeHHA OTHOCHTEAbHHX UHCEA!

(-+10):(-2)=-5, noromy wuro (- 2)-(-45)=-}10;
(—10):(42)=—05, . » (+2)-(—5)=—10;
(+10):(_2)=_5- » » (_2)‘(—5)=+10.

”3 9THX IPHMEPOB BWBOAHM MNPaBH/O:

Yro6nl pa3fiennTh OAHO uncao (AeJIHMOE) HAa ApYroe (XeJHTRJB),
Halo Pa3fe]dTe aGCOJIOTHYIO BEeJHYHHY JeJHMOro Ha aGCOJIOTHYIO
BeJAUunHY JEJMTE]As W pe3yabTaT B3fThb €O 3Hakom -}, koraa o6a
NaHHbIE YHCJA AMCIOT OXHHAKOBLIE 3HAKH, B CO 3HAKOM ——, KOrZA OHH
HMEIOT pa3Hbie 3HAKH,

Taxum 06pasom, NpaBwio 3HAKOB NPH Ae/CHHH OCTAETCE TO Xe caMmoe,
YTO H NPH yMHOKEHIH,
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83. Cayuam, KOrjga peJuMoe RJH JeJuTelb DaBHbI HYJIO.

a) Ilycts TpeSGyetca paspennts 0 Ha Kakoe-HHOYQb $HCAO, HanpuMmep
usa 10, Dro 3naunT, 4TO TpebyeTcA HAATH TaKoe YO, KOTOPOE HAA0
yMHOWHTD Ha -+ 10, 4TOGH noaysnte 8 nponaseaennn 0. Takoe wucao
ects 0, 1 Tonpko O, tak kak O-(—4 10)==0, a mnpon3spenense kakoro-
anbynb APYroro Ymcia, He Hyias, Ha —}~10 @e wmoxer, OuUeBHHHO, paB-
uersce 0. ITonoGubim odpaaou HAXOIHM:

0:(~—2)==0, nortoMy s10 {—2).0==0;
0:%:0, . . %-0._0 H T IL
3Haunt, ecJad JeJAMOE PaBHO HYJIO, a JNEAHTE/b He paseH HYJIO,
TO YacTHOE AOJIKHO ObiThb HYJb.

6) Ionowum Temeps, uTO Aenntenb 6yaer 0, a neanMoe Kawoe-HHOynh
apyroe uncio, Hanpimep (-}-5):0. 310 3Haunt, uro TpeGyeTcsd HaHTH
TAKOE WICIO, KOTOpOe Haxo yMHOXuTh Ha 0, yto6u moayunts -{-5. Ho
KaKkoe 68l 4YHCIO Mb HH yMHOMMAH Ha 0, MH He NOJyY4HM HIKAKOTO Apy-
roro umncaa, kpome O; 3Haynr, uactdHoe (--5):0 He moxer paBHATHCE
BukakoMy uucay. [Tomo6Ho 9TOMy HEBOSMOMNHH deseHHH:

{—5):0; (-+0,3):0; (—7,26):0 r 1. I

BooGie, echn jenHTelb pPaBeH RYJIO, a JleJIHMO@ He PAaBHO HYJIIO,
TO jeJeHHe HEeBO3MOXHO.

B) BospmMéMm, nakonen, Takoft ciyuall, koraa u Jneiaumoe paguo 0, n
Aenurens pased 0:

0:0=7?

B arOM cily4yae Heé HMeeT CMhICAa FOBOPUTb O WYACTHOM, TaK Kak
BCAKOE HHCJIO, YMHOXEHHOE HAa HyJb, NaET B pe3yJAbLTaTe HY.b.

Hanpumep,

5-0_—.—0; 7.0=0; (—100)-0=0n 1. a.

Bupancemuo YCAOBHAHCH He NIPHOHCHIBATD HHKAKOrO onpenentHHoro

YHCAAGHHOTO 3Haqeﬂu9.
Ynpaxcuenus.

40. (+20):(-1-4) (+20):(—~4); (—20):(4-4) (- 20):(=—4).

a1, (+20):(—2); (—0x):x; (—7x3):(—T). 42, 0:8, O:-;—-; 0:0,3, 0:a.

VII. 'naBHble CBOIICTBA YMHOWEHHMS U [eJIeHus.

34. Y6ennmcs Ha npiMepax, uUTO Te CBOACTBA yMHOWEHHMS M JHejeHnd,
KOTOpHE MH YKa3aidn Iis yucen apupmerHyecknx (§ 8 u 9), coxpausotcs
TAKXKE H A4 4Yice OTHOCHTEbHLIX,

a) IHépemecmuniesvorbili 34K0H; NPOU3BEdEHHE HE H3IMEHAETCA
OpA K3MeHeHKd NOPSAJKA COMHOXHTEACH.

Boapyém cHauana npuUMepe YMHOKEHHS TOJNbBKO ABYX yucen:

(13 (£ D=F10 n (4-2-(5 =10
(—3)(42)=—10 n (4-2)-(—5)=—10;

(=3)- (=450 (=3) (- &) =+gunn
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Bo3bMEM Tenepb npou3BeneHNe, cocToqulee Go/le8 Yem M3 JBYX COMHO-
wnrenelt, aanpumep, Taxoe: (—2).(~—5)-(—- 3). Ab6comoTHas BeAHUMHA
STOro MPOH3BREAECHHA pabHa 2-5.3, suak e OKaXercs —{~ HIH —,
CMOTPR N0 TOMy, YETHO WAL HEYBTHO YHCAO OTPHIATENBHHWX COMHOKHTE-
nefl (B HameMm npuMmepe 3HAK GymeT -}-). Ecam Mu nepectaBuM coMHO-
wuTend, naupumep, tak: (4 3)-(—5)-(—2), TO noayyiuM HOBOE NPOM3-
BefleHHe, Y KOTOpOro alcoNIoTHas BenHYHHA paBHa 3.5.2, a sHak Gyner
- mam —, cmoTpA MO TOMY, YETHO HAH HEYETHO YIICAO OTPHNATENbLHHX
comHowuTtenell, Ho 3:5.2=2.5.3 (no nepeMeCTHTEAbHOMY 38KOHY YyM-
HOxceHns apudMeTHYECKHX dilCes) H YIIC/JI0 OTPHUATEbHLX COMHOXHTeefR
OCTaETCA TO e camoe, YTO H Hpexae. 3HAa4uT, Y OCOHX NPOM3BEAeHHH
aBcomoTHas BeJaHynHa OyNeT OIHA U Ta Xe H 3HaKH oxHHakoBu. [lostomy:

(—2)-(—5)+(-3)=(4-3)-(—5)-(—2).

6) Couemameabroili 3GAKOR: NPpON3BeNeHue HECKONbKHX COMHOMKH-
TeNiell He H3MEHHTCA, ec/H Kakde-jiH00 M3 HHX 3aMeHHM HX Hpou3Be-
AeHreM.

Tak, BMECTO TOTO YTOGH NPOH3BOANTL YMHOXEHHS
(—5)-(4+3)-(—2)
B TOM NOpSIAKE, B KAaKOM HAalNHCaHH COMHOXHTE/H, T. €. TaK:
(—5)«(43) = — 15, (— 15) . (—2) = - 30,
MH MOXEM B3AITH JIoGHe JB3d COMHOWHTeNd, Hanpumep —-3 u — 2, save-

HHTb HX NPOH3BEAEHNEM, T. €, 4YHCAOM — 6, H HOTOM YMHOXKHTbL Ha STO
yncn0 TtpeTHH comHoxuTeab: (—5)-(—6)= —-30. Taxum oGpazom:
(—5)(43)(—2)=(—5)-(+3)-(—2).

B) Uro6Bpl YMHOWUTL KaKoe-HUGYXL YHUCJIO HA NPON3BeleHUEe HECKOJb-
ENX COMHOYXHTe/1eil,MOKHO YMHOKHTL BTO YHCJIO HA NePBLLAICOMHOXKUTES,
noJyuyeHHoe MPOH3BEedeHHe YMHOXKHTL HA BTOPOHl COMHOWHUTEAb M T. I.
U touno Tax xe: yro6Gnl pasiesuTh KaKOe-HUOSYAb YHCJHO HA NPou3Be-
JeHie HeCKOJMLKHEX COMHOXHUTe I8, MOKHO Pa3ieinTh 3TO YHCJAO HA Oep-
BBl COMHOXHUTEJIb, pe3yabTaT-Pa3aeJUTh Ha BTOPON COMHOXUTEIb U T. 1.

Tak, 4r06n ymMHOXHTb —} 10 Ha nponasenenne (— 2)-(--3), Ml MOXex
CHAyaJa BHYHCIHTH STO NPOH3BexeHHe (OHO paBHO — 6) W 3aTeM HAa Hero
yMHOXKHTB ~}- 10 (110myynM — 60); HO MOXeM yMHOKNTb — 10 cHavana Ha
—2 (moayuuMm — 20) B 3aTeM mnonyyeHHoe MNPOH3BeIEHHE YMHOXHIbL HA
~+ 3 (moayuum —€60). Taxum oOpaszom:

(+10)-{—2) (3] =(+10)-(—2)- (1 3). -
BooGue: a(bc) = (a-b)-ec.
PasuniM o6pa3om:

10:[(—2)-(43)] =[10:(—2)]: (+3),

10:[(—2)+(+8)) =10:(—6) =z — 2= 2.

T4dK KakK

[10:(— 2)]:(+ 8) = (—B):(~}8) = — 2.
BooGuie: a:{bc)={(a:b):c,
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lak e MOWRO 00HAPYXHT® CAPABEN/HBOCTD R PACIIPEAGAHTANLHOTO
cBOiCcTBa.

r) Toxaxem ewmd cieaywuiee CBOACTBO Je€lCHW.I. €CHR JejHmoe H
AEJHTENb YMHOXMUM (HJAH Pasfie/InM) H3a OLHO M TO XC 44cio (Kpome
HYJAf), TO YACTHOE He H3MEHHTCH.

__ﬂ
b~ bm
KHX apubdMEeTHYECCKHX YHCeN KaK UEeAHX, TAK H APoOuuix. Teneps
Mh DPOBEPIM, YTO STO PABEHCTBO OCTABTCH BEDHWM N TOrZa, KOTIa BGe HaH
HeKOTOPHE OyKBu @, W m OYIYT 03HA4aTh YHCNA OTHOCHTEAbHMC.

BosbMéM kakoH-unOyab npHMep xenedns, nanpudep 5:0,8, n yMHOKHM
JenanMoe W genutenb, nonaoxkHM, Ha 3. OT 3TOr0 4acTHOE He H3MEHHTCH,
TaK k4K BCce uyHCAa apHOMETHYeCKHe, M [I03TOMY MH MOXKEM HAMUCATL
PaBeHCTRO!

a m
Kax wu Buzenn npexnae (§ 9, 1), paBeHCTBO — == ;— BePHO AJAf BCH-

h] 5-3 13

08083 24"

[lycTs Tenepp B S5TOM paBeHCTBE kakoe-HHOyAb uncAQ OyneT OTpHua-

TeAbHbM; MyCTb, Hanpumep, BMecTo 5 Gyaer —&:
—5__—53__ 15
08 — 083 — T 34°

PaBeHCTBO OCT4/10Ch BEPHLIM, TaK KaK 46GCOJIIOTHHE BeIHUYHHH O6GOHX
YaCcTHLIX HE H3MEHHJIHCh I 003 YACTHbiE — OTPHUATEAbHHE YHCJA,

Tax #e snerko TPOBEPHTDH, YTO PABERCTBO OCTA&TCH BEPHHM H TOrAa,
KOraa BTopoe YCa0 HAIL TPETLE CAeNlaeM orpnuaTeanum. 3Ha‘IHT, KakKkne
Ol NONOWHTENbHbIE IJTH OTPpHLATEJIbHBIE 4HCA3 NOL GyKBﬂMH a, bu m MH

a am .
HH PasyMelH, DaBEHCTBO == — OCTAéTCA BCETAa BEPHBM.

YactHoe HE H3MEHHATCA TaKXe W OT AC/CHUS JENHMOTO H JeJUTens Ka
OAHO M TO e HHCIO, TaK KAK JeJeHHe DIBHOCHWILHO YMHOXEHNIG Ha 06-
paTHOE UHCIO.

3aMeTHM, OIHAKO, YTO YHCIO, HA KOTOPOE MH YMHOWIEM (HAM fe/im)
AENUMOE U IeNHTeNb, He AO0/DKHO OuTb HYJCM, TaKk KaKk B STOM clyuae,
cornacho 1. B) § 33, wacTnoe TepseT CMuCA.

Ynpancnenusn.
43. YGeauTbcs mpoBepkofl, YTO CAEAYIOINHE DaBEHCTBA BEPHHL
(=8 (2= D=2 (= D{— 5 = (- 2)-(— 5)-(—1);

10-(— 8)+(—2)-(+ 5 =10- ((—3) (—— 2)-(+ 9} =10- (—2) ((—3 -(+8
[1%+(—3>+(—-2)l (=N=10-(—=T)F (=3 (—=T)+(— -—) Ok

— _— — ) :—- —0.2. —_
@ —02+ 8) 03=3-03—02.03+ %03,

43. OcHOBHBAACH HA COYETATENLHOM CBOACTBE YMHOMEHHS, KaK BCETO yaoGuee,
BHIYHCAHTD CAEIYIOUIHE IIPOH3BENCHHS:

§-2.3-5-125, 2,5.6.10.5; -3—-8,2-4-10.

45. Mposepurs, 410 4acTHO® 2,5:(—7) He HIVEHHTCH, €CAH MhI YMHOXHM
peauMoe W gendreds Ha 4. To xe, ecid paspeans Ha — 0,73,

aQ



OTAEN TPETHIL

LEJIbIE OJHOYJEHHBIE M MHOTOUNIERHBIE
BbIPAXXEHUS. AJTEBPAMYECKHE JIPOBGU.

I. NpepBapuTebHble NOHATHS.

35. Onuoufed ® MHOTOuNeH. AnreGpanyeckne BHPAKEHNST JeNITCH
Ha ABE FPYNH, CMOTPR 1O TOMy, Kakoe aareGpandeckoe AeHCTBIE B HEX
BRIMIOJMHSAETCA [OCAELHHM.

Anzebpaityecroe cupaxcerue, 8 KOMOPOM NoCaeOHee no nOPAoxy
Oeiicmaue He ecnp CA0MCEHIle UAR BWHUMAHUE, HA3bIBAENCA OOHOYAEHOM.

3HauuT, OXHOUMeH npeacTasaneT coOOH MAN OTAENbHOe HICAO, BRpAKeH-
koe Gykeofi i undpamn, Hanpumep — @, —- 10, nan npon3selesne, Hanpu-

a —
sep ab, (a -+ b)Y ¢, nan yactyoe, HaNpHNep —— , Ml CTeNeHb, Hanpumep o,

HO OJlHOYJIEH He JO0JIHeH IpeAcTasiasnTh co6ofi HH CymMMYy, HA PA3HOCTB.
Ecan npi BRIYUCAEHIH OAHOUY/J€HA MPUHXOAHTCH MPOH3BOIUTDH ne#cTaue
AEJCHHS, TO OIHOY/IEH HA3WBAeTCA OPOGHUIAL, €CIH ¥e HeT, T0 yeauwnm. Tak,

a—b
O/LHOU/IEH — — ecTh NPOCHEH; (X — y) -ab, a (x 4 b)* — uenwe oxHOUNCHH.

Tax kax B Hayane anre0pni Mbl 6YI€M FOBOPHTD TONBKO O LEAHX OAHOUIE-
HAX, TO MJIA KPATKOCTH Mbi GyACM NX HA3HBATh IPOCTO ,OAHOYAEHAME®.
Aazebpauteckoe 8uparcerue, CoCIia8ACHHOE U3 HECKOAbIUX OOHOYAEHOS,
COeQUHERHNX MeH Dy coboll 3HAKAMU - UAU —, HQ3WBGEMCA MHO20-
Yaenor, TaKoBo, HANPHMEp, BLPRAKEHIE:
ab—ad-p?— 104222

c

OTaenbHHE BHIPIAEHNS, OT COCIIHEHHT KOTOPHX 3HAKAMH —- 1M —
MOJY4HJICA MHOTOYACH, HA3WBAKOTCH €ro ¥.2examu. Ynenan MHOTOWIEHA pac-
CMATPHBAIOTCA BMECTE C TeMH 3HAKAMH, KOTOPHE CTOST Mepei HIIMH, Ha-
npuMep, rosopaT: 4ieH —a, wied -+ 6% u 1. x. [lepex nepsuM wiaenow,
ecnd neped HHM HE NOCTABIEHO HIKAKOrO0 3HAKA, HANO NOAPA3YMCBATH
3naK ~}-; Tak, B HaweM npuvmepe mepeuit uneH ecth ab nm - ab.

Bupawenie, cocTcsinee 13 ABYX Y/AEHOB, HA3bIBAGTCH O08YHAEHOM, i3
TPeX — mpéxysenom w T. n. Bcan Bce ynenn MuorousieHa uease, 70 M
CaMBll MHOTOU/EH HA3WBACTCH I{E.ABIH.

36. Koadpopuunent. Ilonowum, naHo nponssemeHie:

adab (— 2),

B KOTOPOM HEKOTOPHE COMHOXNTETN BupamesH indpamn, apyrue — Oyk-
samit. Taxue nponssenenHs Moxio npeq0pa3oBaTh (10.163ysCh COYETATENb-

3 A. 1, Kuceade. Anredpa, w. [ 33



HhNM CBOHCTBOM YMHOXKeHHS), COEXNHHB B OIHY IPYNNY BC@ COMHOXKHTETH,
BhIpaKeHHHe OykBo#t a, B T, A., OOAYYHM:

3+(— 2)-(aa)-b,
4TO MOXKHO HamucaTh kopoye — Ba?b.

Bupaxensnft nudpaMis COMHOXKHTEAb, NOCTaBACHHWH Briepea# OYKBeH~
HHX COMHOWMHTeeR, Ha3uBAeTCA KoIPhpuyuenmorn oqsodnena. Tak, B oaHo-
uleHe -— 6a%h yneno — 6 ectb KoddpHUNEHT.

3ameTnyM, 4t0 ecaAn KOSGPUUUEHT €CThb LENOe NOJOKHTEJALHOE YHLNO,
TO OH O3Havaer, CKO/AbKO Pa3 NOBTOPAETCH CAaraemMum To Oyk-
BEEHHOE BWpaXKeHHe, K KOTOPOMY OH OTHOCHTCH, TaK, 3ab o3nauaer To xe
caMoe, 4To (ab).3, 1. e. oauayaer cymmy ab - ab -} @b. Ecau kosppuunent
€CTh Uefioe OTPHUATCAbHOE YHCAO, TO OH 03H3Yaer, CKOALKO pa3s MOBTO-
PAETCH BHYUTACMHM OYKBEHHOR BhDamenHe, K KOTOPOMY OH OTHO-
CHTCH; Tak, — 3x o3Havaer — X — x — x. Ecan kospodnunent ects apoGs,
TO OH BHpa¥aeT, kKakan aApo6b Gepé&rcsn OT unCACHHOHR BeMHYHHN

2 2
GYKBeHHOro Bupaxenns. Tak, 3 @X O3HAYIET TO Xke, UTO It ax - =, a yMHo-

MITH YUCID ax HAa —.§-——3naqm B3STh %— OT 3TOro uicna.

37. Cpofictsa muorousiena. Besknl MHOrouses mokuo paccMatphsate
Kak anrebpandeckyio cymMmy ero uaenor. Hanpuamep, muorounen 2¢ —b-f-c¢
ccTh cymma 2a-f-(—b)+(—+¢), Tak kak eupaxedne -}-(— b) pasmo-
CHALHO BHpaxeumo -—& n Buipawenne -} (-}-c) o3uauaer TO We, 4TO
H—-c, Besenerpue 9Toro Bce cROACTBA CYMMB OTHOCHTE/BbHKWX 4ncen (§ 25)
NpIHAANEXAT TaKke H MHoroynewmy. HanoMunm ama n3 9tax csoHcTn:

a) MTepemecmumensnbill 3aKONR: YMClentasn BEIHUHHA MHOTOYACHA
He H3MEHAETCHA NpPH MepeMelleHHH ero 4HjaeHos (C X 3HAKaMH).

G) Coswémamenbroii 3AKOH: YUCJEHHAd BEJIHUHHA MHOTO4YJeHa
He H3MeHseTCd, eC/al Kakde-AH60 ero ujeHnl Mbl 3aMenseM HX ajre-
Gpauueckofi cymmohi.

Ykawem ecid caeayioulee C8oHCTBO MHOTOWIEHA!

B) Ecam nepen xawmabiM 9JeHOM MHOrOYJieHa NepeiesiM 3Hak Ha npo-
THBONOJIOXKHKI{, TO YWCJEHHAs BEAWYHHA MHOrouwjieHa H3IMEGHMT TaKke
3HAK HA MPOTHBONOMOKHBLH, 2 a6COMOTHAS BeJIHUHHA eT0 He H3MEHUTCH.

Hanprusmep, uncaeHsas BeanynHa MHOIOY/1€Ha 2a’—ab+b"——‘l? a

opn a=-—4 u b—=-— 3 pagna:

2+(— 47— (= 4) (= 8) - (— 3P — - (— 4 ==

=2.16 —124-9-}-2=32—12-}9-1-2=31,
2 YNC/AeHHAS BEAHYHHA MHOFOU/ACHA -— Qa’—{-—ab——bz+~2-a npH Tex me
aHaseHuax OyKB paBHa:

~2(— 4P (— (=B —(— 8P 5 (— )=
=216 12— 9 =22 324~ 12— 9 — 2==— 31,

Ynpasxcrernus.
46. YnpoCTHTb CJeayoune NpousBeleHHs;
1
1

ax l0xaax; aa(— 0)-bxx (4 2), ab - %m(——z—); S mxy (~— 4) mxyy.
1)



47, TIpencTasute B BHAE CYMM BBIpaseHus: 2a; 3ax; 5a°6; 4(a-1).
48, BpiMuCauTh caeaymrilie OJHOLICHNL:

7a%hc npy a=3, b==2, L’==>:57‘.
9

08a(6-1c) npy a==1, bz»t—s-, ¢ =10,25;
@+ 0Pc upn a=1, b—’:l—g—, ¢ =0,25;
—~ T2y pn x= —2, y=1,

0,52ax2y npu @a==100, x== —3, y= —2.
40, BRUHCIHTL CASAYIOMWHE MHOTOWICHAL!
2¢4 — 43543 ~Tx-}-1 npu x==1; npu x=2;
ax?4-bx—4cnpad 8=3, b= ~ 323, ¢= =5, x=1.
50, Y6eauthcn nosepxoll, uto npu x =2 ana muorouiena: 8 — 2 L 3x — 5
1 — a84-242 — 3¢ -}- 5 RAOT UNCAR, OAHHAKOBHE DO aGCOMNOTHOR BenMyune, HO
IIPOTHBOINONOMKIbE 10 8HAKY.

38. [Ipueenenne MonoGHLIX 9NEeHOB. Y.aews MHO2o%AeHQ, Komopue
OMAGHAIMNCR Opy2 O OPy2a MOALKO KOIPPALUERMAMI UAL COBCEAL HE
OMAUNAIOMCA, HAIBEAIOMCST NOOOSHUMIL.

Hanpusep g Muorouneue

4a— 3x -4~ 0,50 -}- 8x - 3ax — 2x

nepsuifi yaen noaoGeu TpeTbeMy (OHH NOAYSPKHYTW OIHOR 4epToil), BTO-
pofl uneH noaoGeH YeTBEPTOMY H 1IECTOMY (NOAYEPKHYTH XABYMS 4Yep-
TaMmi), a nATHH 4aeH de MeerT noRobHMX,

Ecan B muorouwiexe BcTpeuatoTess nonobHme Mexiy CoOGoR diesn, To
11X MOYHO COELHHNTbB B OOHWH Y/JIeH H3 OCHOBAHHH COYETATEJNbHOro CBOH-
CTBA CAOWKeHnsd. Tak, B NPUBEAEHHOM ceduac npuMepe MH MOXKEM COCHH-
HHTH YjJeHH B TaKHe Irpyansi.

(4a -+ 0,5a) 4+ ( — 3x 4 8x — 2x) ~} 3ax.

Ho ouesnano, uro 4 xakux-unByas uncaa nawoc 0,5 Taxkoro ke
ulcaa cocTanlsiloT 4,53 STOro ke uncaa. 3nauut, 4a -+ 0,5¢==4,5a.
Paanum 06pazon — 3x -t 8x==5x n 3x — 2x == 3x. 3HauuT, MHOro4.1eH

MOMKHO H300pa3uTh Tak:
4,5a - 3x - 3ax.

Coedunerue gcex n0O00CHWNX AexncOy co60il RAEHOB MHOZOUAECH 8 OOUR
YAeH KA3IBBAEMCR Npusedenuess NOOOOHWX HACHOB MHO2044CHA.

3amevauue. [1pa 1og06nmx unena, K03pPHuUNIEHTH KOTOPHX OTIHYA-
10TCA TOJbKO 3HAKaMH, B3AHMHO YHHYTOXAITCH; TAaKOBH, HANPHMEP, Y,1€HH!

2a n —2a wum ——_!)—x’ n —{-—,l;x’.
[Tpumeps.
1. g~ 5mxt = 2mx - 7mx — 8mx —a - 2mx.
2. dax -~} 1° —Tax — 3ax + 20x = — dax -} ¥ ==b? — 4.

8. 4a%® — 3ab - 0,5a%3 -|- 3a% -} Bah = 4,5a%0° - 5ab |- 3a'c.
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InpaxcHenun.
51. adx? -1—3a'-'x€+——a~x3+a-x3
52. 2x — bxy — 8xy — 3,1xy — 0,2xy.
53. ¢ 4 8may® — 4 _;.

53. 5a3 — 7a°b -t Tab® 4- a?b — 2a3 — 8ab® + a3 — 12ab* 4 3a3b.
56. &% — 4axt — 2axd - 20248 4 Daxt — 20218 4 vt — Ta?x3,

mxy®. 54, a — 8mxy? -4 —,1— mxy?.

HcropuueckHe cBepcHHS,

OTpHnaTebHble YHCA BCTPEYAIOTCHS YHE Y FpPEYECKOro MATeMATHKA II HO-
daunrta (8 IV pexe nameH 9pn), HO OH HAZWBAET HX ,HEAOUYCTHMHIMH® If HE
NpuAAET WM 3HAYEHHA NPH pelleHuy 3aj1ay4y. O1HAKO TaM, rae NPUXOAHTCH Hepe-
MHOMXATbh ABA UYHCIA, HMEIOWMHE 3HAK — , OH [OAb3YeTCs NPABHAOM, NO106GHKNM Ha-
wemy mpapnay. OH FOBODHT: ,OTHHMAaeMO€ WHCIO, GYAYYH Y MHOMECHO R QTHHAZE-
Moe, RAéT YHCUIO npnéamneuoe Tax, oH noaydaer: .

(7T—3) (5= =75—72—35-43.2=12

Muaycexuit MaTematik Bpasmarynrta {620 r) naér ymxe noapobumit ne
pedeHb NPaBuA CIONKEHNS H BHYMTAHHT OTHOCHTEAbHHX uyuced., Ilpuseadsm ueko-
TOpHEe H3 HHX.

~CyMMa nnyX MMYUIECTB eCTb IMYIIECTRO®, T. €., nanpxmep -+ 2)-L {4 3)=5.

.CyMMa aBYX A0JroB eCTb Joar%, T. e, (— 2)+(— 3= — 5.

»CYMMa MMYMIECTBA W LOArZ PaBHA HX PA3HOCTH®, T, €. (+ 4+ (—N= —2.

JJoar, BeyHTaeMuli u3 ume CTAHOBHTCSH MMYIIECTBOM, 3 HMYUIECTBO ~— 10.1
ro: 0—(—3=+3, 0—(3+-3d= —3n 1 10

B Espone em@ B 1544 r. matemMatuk Uit P e s Bas3nBaer orpuuatebubie
qHCIa L HesdenBMH“. XX H pap B cBOEM COYMHEHHH Y)XKe MOJb3YeTCsl OTPHUATE Ib-
Hblymu viicaavn (8 1629 r), 1o okonuaTeabHo BREN HX B MaTeMaTeky JlekaprT
(1637 1.), KoTOpbiH M O0DBACHAT CMBICA BN KAK HAanpaBaeillHblX BEIHYMH,
Panbute ans o6osnauenns meficTBiil cnomenuss M BHUNTIHHR YIOTPeSJsLIH NOJ-
HOCTbHIO JaTHHCKHC CJ0Ba plus H minus, KOTOphie 3aTeM [SHRET CoKpalleHd A0 O~
HOH OYKBH p M m C YepPTOH HaBepxy.

II. AnreGpauyeckoe CIOWCHUE B BbIYUTAHME.

39. Caoxenne onnoudeHos. [lycTb Tpe6yeTcs CAOKHTb HECKOJIbLKO
oanounenon: 3a; — 5b; }0,2¢; —7b u ¢
Mx cyaMa BHIPa3HTCH TaK!:
3a - (— 5b) - (- 0,2a) - (— Th) L.
Ho Bupawenns --{(— 3b), -+(--0,2a), 4+ (— 7D} paBHOCHIbHH
BupaxeHuss: — 80, —+-0,2¢ w — Th; nosTony CyMMy HaHHHX OAHOY/E-
HOB MOXHO MEpenscaTb NPOIIe TaK:

3a —5b~-0,2a — 7bt-c,

4YTO HOCJIC HPHBCACHHA HO.ILOGHUX qJ€H0B J4cT.
3,2a — 126 +c.
Hpaea.ﬂo. Yro6nt CHAOKHTL HECKOJLKO OIHONAECHOB, HAINO HANH-~

CaTb KX OIHMH 32 JAPYrHM C HX 3HAKAMH H cllenaTbh NpHBEIeHHe mo~

KOGHBIX YJI€HOB, €CJH OHH €CTh.
40. Caoxenune muorounenoB. [lycts k kakomy-nulynb anreGpauue-
CKOMY BHIDAWEHIIO, KOTOpoe Mbi 0603HaunM oAHOH GYKBOR m, TpeGyertcs
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npubasnte MHOrouleH @ — b-}-c. VICKOMYIO CyMMy MOXHO BHIPa3NuTh TaK:

1
m-(a—0b6-c).
Yro0u npeoﬁpaxnarb 3TO BLIP@WKEHIE, NPHMEM BO BHUMAHNE, YTO MHO-
rouaes @ — b~ ¢ npeacrasaser coboit cymmy a-}-(— b)-}-¢; Ho urobu
HPUGABHTL CYMMy, MOWHO NPHSABHTb KAWI0E ¢JIaraeMoe OAHO 3a APYriIM.

Iostony: '
m-t-(a—b-cy=m-t+ et (—b)+tc.
Ho npuGasuth — O BCE DABHO, YTO BHYECTh H; MO3TOMY:

mt-(@—b~4c)=m—+a—b-4c.

Ipagusao. Yrobpl K KaKOMYy-HHOYILb AJAreGpanyecKoMy BHIPAKEHHIO
npubaBuTh MHOrOWJeH, Haao NpPUAHCATL K ITOMY BHpPaMEHHIO BCe
Yjenbl MHOrouwjeHa OXHH 3a JPYrHM C HX 3HAKAMH # CIeNaTh HpH-
BeNleHHe MOJNOOHLIX YWJIEHOB, €CJH OHH OKAWYTCH.

Ecan mepex neppuiM wieHOM HET 3Haka, TO NoApa3ymeBaeTcd —}-.

Mpumep. 3a% — Sab-- b2+ (4ab — b* |- Ta?).

AarcGpatiueckoe BupaxeHile, KOTOPoe M 0003HA4a/ai, paHbile oaHOH
Gykeoll m, nano B STo npuMepe B Bitae Muorouneua 3a?—>5ab - b2,

ITpnmenss ykasaHHoe upaBinio, Halizém:

3a2 — 5ab - b% - (4ab — b2 3~ Ta*)=
= 3a? — 5ab 4 0* -+ 4ab — b? -} Ta? = 10a? — ab.
3aveyauue. Ecan nauune OA1 CHOWEHHS MHOTOUIEHH COXEPIKAT
noxo6HBE YACHH (KaK B HalleM NPHMEPE), TO CAAraeMme MOXHO [H-
€aTh OXHO NOX IXPYTiM TaK, 4TOOH NOIOOHLIE YWISHH CTOS/H NOX HOLOGHEIMI

3a* — Sab - b?
“+7a? -1~ 4ab — b*
10a* — aqb

Ynpaxcrenus.
Ci0KHTh CACAYIOUIME MHOTOUJEHDI, TIOANMCAB MX APYT MOXA APYyroM (nomo6-
HHle 4iedd MO HOJOGHBIMHU):

57. 2x—y —2)+ v +z— )4 (22— x — ).

58, (343 — 4x? - 2x — 1)} (2¢2 — 3x + 4) 4- (23 — 2+ 4x }-3x2).

59, (4ad — 54 -+ Tab® — 98%) + ( — 2a3+4a2b — ab® — 48%)f (8ab? — 10a2h 4
+ 6a3-} 1003).

41. Briuutaune onHoujgenoB. [lycts TpeGyercs u3 omuvounesa 10ax
BLYECTh OAHOWIeH — 3ax. MckoMan pa3HOCTb BHIPA3NTCR Tak:

10ax — (— 3ax).

BuynTanue unciaa —- Jax, cornacHo mpaswiy 3IToro JeRCTRHA, MOWHO
3aMeHuTh NPHOABIeHHEM 4IIC712, NPOTHRONOIOKHOro 4HcAy — 3ax. Takoe
qucao ects -+ 3ax, nosroumy:

10ax — (— 3ax) = 10ax (-} 3ax) = 10ax -} 3ax = 13ax.

Hpasuso. Y1068 BLYECTh OAKOWICH, HANO NIPUNUCATL €70 K YMEHb~
mMaeMoMy C HPOTHBOMOJIOWHLIM 3HAKOM H cjlenarb IPHBeleHHe NMOR0G-
HBIX 9JIEHOB, €CJH OHH OKaXKYTCH.

42, BuynTanne MHOro4aeHoB. [lycTs u3 kaxoro-HuGyab aireGpanye-
CKOTO BHP@KEHH:, KOTOpoe MH 0603HayuM oXHOR OykeoH m, Tpebyercs
BEMECTh MHOTOWIEH @— 0§ —-C, YTO MOXHO OGO3HRYHTh TaK:

m— (a—b--c).



Has STOro, cOTNACHO MPaBily BHUNTANAA, AOCTATOYHO NPHGABUTD K Mt
HCN0, NPOTHBONONOKHOE YHCAY @ — & -}- ¢. Takoe 4HCQP-eCTh — @ +-b—c

BHAYHT:
m—(@—b4-c)=m-t-(—a--b—c).
IMpuMensis Tenepb NMPaBHIO C/IOXEHHS MHOTOY/IEHOB, MOJYUHM:
m—(@—b-tc)=m—a-tb—ec.

~Ipasusro. Yro6H H3 KaKOro-HAGYAL aIre6pauvdeckoro BbIpawaHHA
BHIYECTb MHOTOYJieH, HAaf0 K 3TOMY BLIPAXEHHIO NPHIHCAThL BCE YJeHbl
BHIYHTAEMOIr0 MHOrO4YJIeHa C NPOTHBONOJOMHBIMH 3HAKAMH H CleNaTk
npHBeleHHe NOAOGHBIX WJEHOB, €CJAH OHH OKAMYTCH.

Sameyanne. Ecan tpeGyercd BuYeCTh H3 OIHOTO MHOTQY.JEHA ApY-
rolf MHOTOYJIEH H B STHX MHOrOYJEHAaX HMEWTCE NOAOGHHC YJeHH,
TO BHYHTaeMbifi MHOTOY/IEH MOXHO [MHCATb NO0A YMCHbUIACMbIM, TEPEMEHUB
SHAKN Y BHYHTAEMOTO MHOTOYJNEH3 Ha NPOTHBONONOKHWE, H TaK, YTOOM
noaobHbBE YICHH CTOMIH nox nonoGuwmu, Hanpumep, BuuHTanue

(Ta® — 2ab 4 b*) —( 502 - 4ab — 2%)
Jydmie BCEro pacnoJOXIITh Tak:
7a? — 2ab - b7
— 5a? — 4ab - 207
22 — 6ab |- 362,

Yrpacnenus.
0. (2p? — 4p - 8) — (p* — 5p — 7).
61, BbiyecTtb l— 2y34-y +bpus 42+ yv2 4 5. |
!
62. Boivects 4t oxt5 w3 pA2—zr+L
63. YnpocTHTh BBIpaMEHHe: /
x=(2a% — 262+ ¢?) — (a® — 263 — ¢?) | (3a? -} 44 — 3c2).

43. PackpbiTHe CKOGOK, mepel KOTOPLIMH CTOAT 3HaK -+ MaH —,

Ilyctp B BupaweHuu

2a 4 (a— 3b+4¢) — (2a — b+ 2¢)
TpebyeTcd PacKpeiThb CKOOKH. 3ro Hajl0 NOHHWATb Tak, 4TO Tpefyercs
HAT1 MHOTOYAGHAMH, CTORUNMY BHYTPH ckoGoK, nponasecTn Te peficTaig,
KOTOpblEe YKa3aHW 3HaKaMi, CTOAUEMH nepel CkoOkaMi. B wauiem npu.
Mepe mepea NEepBHMI CKOOKaMK CTOHT 3HAK —1-, [epel BTOPHIMI 3HAK —,
Tlponasens crowesue ¥ BHYHTAUUC NO AGHHBIM UAMI) MPaBi/iaM, NOAYYIN
BUpameHne 6e3 cro6OoK:
2ata—3b+c—2a+t-b—2c=a—2b—-c.

Taxay o8pa3oM, packpuiBas ckoGKH, Iepek KOTOPHLIMY CTORT 3HaK -,
Mbl He JNOJIKHbBL H3MEHATH 3HAKH BHyTpu cKOO6OK, @ pacKphiBad cKoGxu,
nepeN KOTOPHIMM CTOHT 3HAK —, Mbl HOMHbLI Tepel KAKILIM UHJeHOM,
CTOSIUM BHYTpH CKOOOK, MepeMeHHTL 3HAK HA MPOTHBONOJAOMHbIH.

[ycrs el Tpebyerca packpuiTh CKOOKH B BLIPAWEHHH:

10p — [3p+ (5p — 10) — 4].
Beero yno6Hee pacKphITh CH9a/1a KpyT/IKe CKOOKHA, 2 NOTOM KBAIPATHHE!
10p—[8p+6p—10—4]==10p — 3p — Sp -+ 10-1-4=2p-L- 14.
&



44. 3axknodenne B cKoGKA 4acTH MHOrouaena. Il1a npeobpa3oBanng
MHOTOUY/1eHa [HOraa ObiBaeT MOJIE3HO 3aKMIOUHTH B CKOGKH COBOKYMHOCTH
HCKOTOPHLIX €70 Y/1€HOB, ﬂpﬂ‘iél\l nepen ckoOKaMi HHOr4a *kealaTeabHo NOCTa-
BUTb 3HAaK +, T. e. N300pa3uTb MHOTOYEH B BiAe CYMMB, a HHOTAZ
3HaK —, T. €. H306pa3nTdb MHorowies B BHAe pasHoctu. [lycrts, Hanpu-
Mep, B MHOTOY/]EHE @~ b —c Mul WKenaeM 3aKkJIOUNTH B CKOGKN fBa TMO-
CleAnnX 4aeHa, NOCTaBHB Nepel ckobkamm 3nak -+-. Torma nnmes Tak:

at-b—c=at(b—c),

T. €. BHYTPH CKOGOK OCTaB/fieM Yy KaWJAOro uYjeHa TOT e 3HAK, Kakoi
OH HMea. HTo Takoe npeoGpa3opaHie BepHo, YGeIHMcH, €CNH PaCKpoeM
CckOOKH N0 MPaBHay CJOMEHHS; TOr4a fOAY4YHM CHOBA AaHHWH MHOTOY/EH.

[lycts B TOM e MHOrounese TpehyeTcs 3aKNIOUMHTH B CKOOKH JBA NO-
CAEAHHX Wi1€Ha, MOCTaBIB nepeld cKoOkaMi 3nak —. Toraa wamiuieM Tak:

atb—ec=a—(—b-tc)=a—(c—b),

T. €. BHYTPU CKOGOK Nepel KaWABM YJIEHOM MeHsieM 3HaK Ha NPOTHRO-
noaoxunit, Yto Takoe npeoBpa3osanie Bepuo, yOedirMcs, ecan pacKpoeM
CKOGKH 110 NpaBUAy BHMHTAHINA, TOTAA MNOAYYIM CHOB2 AaHHLIA MHOFOWIEH.

MOXHO If Becbhb MHOrou/leH 3aKAINHTh B CKOOGKH, MOCTABHB nepex
¢ko6KaMH 3HaK -~ HaH 3Hak —. Hanpumep, muorounes @+ b—c moxuo
HamIcaTh Tak:

S (atb—c), wm —(—a—b-4-c).

Ynpaxrnenus.

PackpriTe ckofKi ¥ yNpoOCTHTD:

6% £+ [x— (v —y)f m—ln—[m (m—n)]{m).

65. a +b—c—la-—(b-—-c)]—[a+(b—c —{a — ).

66 (327 — 4v%) — (22 — 2xy — v’)+[2x2+2xy +(— 4xy) 352

. B muorodaene a — b —c-td:
a) SI'IK.‘HO‘HlTb B CKOSKH TPH NOCAEIHHX 4J1etia, NOCTaBHB nepen ckoSkaMu 3HaK—;

6) 3aKJO4HTh B CKOOKH ABa NOC/AEAHHX 4/1€{13, NOCTABHB nepen cKoOKaMH Jllﬂl(+;
B) 33KJI0MHTD B CKOOKH ABa CPpCAHHX H1eHd, NOCTasHB nepea CKOOKAME 3HAK=—

HI. Auare6panueckoe yMHOXeEHHe.

45, Ymuowenue oxHouwieHoB. a) [lycTs wazo ymiHowmTh a% HA a3,
4T0 MOXKHO O0603HaYNTe Tak: @®-ai, uwam noapobGree: (aaa)-(aa). 3aecw
APOH3BEACHHE 4aQ YMHOKAETCH Ha Apyroe npoussenedne aeq. Ho, 4tobu
YMHOXHTb KaKO€-HuOYNb 4YHCA0 HA NPON3BCACHHE, MOXKHO YMHOXHTb 3TO
HMCNO HA NEpBH COMHOXITENb, NOMAYUYeHHHH pe3yabTarT yMHOMHUTbD Ha
Bropofi comuoxiTeasr n 1. A. [lostomy:

at.a? = (aaa)-aa,

yTo MOXeT OnTh Ham™ucano u Ge3 cxoBox, Tak kKax nopsunok neficTRus
ocTa€rca H 663 ckuOuk TakoH ke, KakoH ykasaH CkoOKaMu:

a®-a? = eaaaa == a®.

Mwu suanM, WTo mMokasaTenb CTENEHH NPOM3BEACHWA DABEN CyMME no-
Ka3aTenel crencHeR coMuoxuTeIef,



[
BospMém ewd mpuMep: x* ymuoxuM Ha x%. Paccykaas Tak ke, Kag
K B NPEABAYLIEM Clydae, INOay4YHM:
X%t = (xxx) - (xxxx) = xX0XXX8 = X",
Boo6ure, nponspenenie a™ Ha a® Gyaer:
Q™. gl = gmn
3uaunT, NpOH3BENCHNE CTeneHeH ONHONO I TOrO K€ wila PaBHO Ta-
KOH cTenewn 3Toro yncna, y KOTOpOH N0Ka3aTelk ecTh CymMa nokasare-
Jefl mepeMHOKaeMBIX crenened. 310 BHPAWAKT KOpPoYe TaK:
Ilps ymHoMeHnH cTemeHeit ONHOIO M TOI0 e YHCAA NOKA3aTeNH
cTeneHedl CKJAaIMBAIOTCH,
Taknx obpasom:
mAamE==m’; x¥x=uxt; yiyyd =y,
6) Hycrb Hamo yMHOXHTS:
3ax?.(— Sabx).

Tax kax onmounes —- Sabx ecTh Npol3BeNeHIe, TO KOCTATOYHO YMHO-
KHTh MHOXNMOE HA MepPRHIl COMHOXHTEIh — 5, pe3yibTaT YMHOXKHTB Ha
BTOPOH COMHOXHTENb @ M T. H. 3HAYNT:

3ax?.( — babx)=—3ax?-(—5).abx.

B arom NPOI3BETNEHUIN, NONb3YIACh COYETATEIbHBIM CBOHCTBOM YMHOXe-
HHd, CrpynnapyeM COMUOKHTE/NH B TaKHE CDYINIH:

(+38)-(—5)- (aa)-d (7).
ITponasens yMmHOweHie B Kawmold rpymme, moaydns: — 15a2bx3,

Ipasuno. UTo6E YMHOXKHTH OJHOYNEH HA ONHOUYJEH, HANO mepe-
MHOXKMTb HX K03GduUHMeHTsl, CAOXKATH HOKA3aTeldd OXMHAKOBEIX GYKB,
a2 Te GYKBBI, KOTOpbie BXONAT TOJbLKO BO MHOGKHMOE WM TOJLKO BO
MHOKHTE]b, IEePeHECTH B NPOH3Be/leHHe C HX NMOKA3aTessAMH.

Mpumeps.
1. 0,7a%-(3atx?yty=2,1a"x%)?. 2, —3 5::3\!-(-:1 x"\-———g!ﬁ
. ’ v y - ,V- * yH ) 4 /'—‘ 8 'y-

46. Kpanpar u Ky6 omnoudena. MM 3HaeM, 4TO BO3BHICHTb B KBai-
paT naH B ky® Kaxoe-1mGo 4HCAO — 3HAYHT B3ATH €rO COMHOXHTEAEM ZBa
1A TPH pasa; HanpHMep:

112=11.11 =121; (_1%)’=(_ 1%) : (__1 _%):2_:_;
$=4.4-4=64; (—5)*=(—5)+(—5)-(—5)=—125.

Ilpumenny STo OonpencaeHNE K BO3BHIUIEHHIO B KBAZPaT I Ky§ weaHX
0.1HOY/ICHOB.
1. Mycts TpeGyercs poaBbCHT: @t B xpampar mam B Ky6. Cornacmo
OnpeLeNeHHIo:
(a4)2==ad.at: (2% ==at-ateah

10



prmeﬂnn MPaBHAO YMHOXEHIS OXHOYIEHOB, NOAYUHM.

(@)r=a"; (a!)®=aql
Toyno Tak we:
(a%)? == ab; (a3)® =a®.
Boo6ue:

_ (am);’:am.am ::(13”'; (am)t‘,:_.am.am,am_.____aﬁm,

T. €. 4yTo6bl BO3BBHICHTD B KBaJApaTr uJd B Ky6 cTeneHb, Hago COOT-
BETCTBEHHO YMHOXHTb Ha JBAa WIH HA TPA NOKA3aTesb CTENEHM.
Tak:
(4P =—=44=236; (2*)® =20=64 n 1. 1.

2. Tyctb TpeGyercd BO3BHICHUTL B KBaApaT il B ky0 mNpoH3BeleHne
abc. Coraacuo onpeaencHHIo:

(abe)? == (abc) - (abc); (abe)® == (abc)- (abc)« (abc).
Tlpumenss CBOHCTBA YMHOXEHIIH, NOAYHIIM:

(ahc)? = abcabc = (aa)-(hb) - (ccy = a®bc;
(abc)d = abcabcabe — (aaa) - (bbb) - (ccc) = a3h3c8,

T. e, 4yTOGH BO3BLICHTH IIPOW3BeNeHWe B KBAJAPaT WJIH B Ky6, Hauo
BO3BLICHTH B 3Ty £TeneHb xammi’a COMHOXUTENAb OTACNLHO B peay.ru,-
TAThl l'lepeMHO)KHTb.
Tak:
(2-3.5)2=2%.3%-5"=4.9.25 =900;
(2:3)°=23.3>=8.27 =216.

3. Mycte Ternepb TpeOyeTcs BO3BHCHTb B KBaAPaT NN B Ky6 o1HO-
qned — 4a>pct. [IpiMedsist TOABKO 4TO BHBEACHHME MpaBiaa, OyaeMm HMETb:

(— 403hc4)? = (— 4)2+(a®)?- (b)2+ (c*)? = 16ab>c?;
(— 4a%bch)3 = (— 4)3- (a3)3+ (b)3- (c4)3 = — 64a%3c12,

Ipasuaa, 1. Yro6pl BO3BLICATL B KBANPAT HEJbI OAHOUNEH, HANO
BO3BLICHTb B KBaZpaT KodddALKEeHT oXHOYNeHA, a NOKa3zarteaud Gyks
YMHOXKHTB HA [Ba.

2. Yto6bl BO3BbICHTH B KyG6 Ieabiit ONHOYJIEH, HAaXO BO3BLICHTH
B Ky6 x03dPuieHT 01HOYNECHA, A NOKA3ATead OYKB YMHOXKUTH HA TPH.

47. YMHOKeRHe MHOIOYJeHA HA ofHoudeH. [lycts mano yMHOXHTD
MHOTOY/EH a—{-—b—c Ha Kakoe-HHOyap anrefpairdeckoe BbipawedHe, Ha-
npHMep Ha OJHOYNeH, KOTOPWH MH 0603HaunM OxHOR GykBoH m:

(@a1+b—cj-m.
TpnMensst pacnpeneauTeNbHB! 3aKOH YMHOMEHHS, MH TOTYYHM:
(a}-b—c)-m=am-} bm—cm.

MMpasuso. 9106pl YyMHOWATL MHOTOWIEH HA OJHOUIEH, HYWHHO
YMHOXATL H3a 3TOT OIHOWIEH KAWIHH 4ien MHOroujeHa B HoJydeH-
HbI¢ DPOU3IBENCHHA CIO0WKHTb,

A



Tak KaK NPOH3BENEHHE HE HAMEHSIETCH OT TMepPeCTAHOBKU COMHOWUTENCH,
TO STO MPaBHAO TPHMEHHMO TAKKE H K YMHOWKEHIHO OIHOYAEHA HA MHOrO-
wied. Takum obpasom: m(a-b&— c)=ma3-mb— me.

IlIpumepw.
1. (3x2— 2ax -} 5a%) - ( — 4ax).

3necs YMHOXEHNC 4YJ€HOB MHOrO4Y/Je€Ha Ha nanHnf onHouwned Hano
NPOH3BOAHTL MO I[TPaBHTY YMHOMEHHR] OLHOYACHOB, MNPHHHMAaN BO BHHMaHHE
TaKk¥e 1 MPaBHIO 3HAKOB! OAHHAKORBRLIE 3HAKH NPH YMHOXEHIH JaloT +,
d pa3Hne 3HaKH IOaloT -—.

YMHOKaeM OTAENBHO KAXABMN unen MHOTOWMeHa Ha OXHOYJAeH — 4ax;

(3x%) (— 4ax) = — 12ax3; (— 2ax)(— dax)== | 8a%x?;
(4 5a?) (— 4ax)=— 20a8x.

Tenepb, CNOKUB NOAYYEHHHE PE3YJAbLTATH, MOJTYYaeM, YTO
(3x? — 2ax -} 5a%) +(— dax) = — 12ax8 -}- 8a"x* — 20a8x.
2. (a®?—ab - 5% (3a) = a? (3a) — (ah) (3a) }- 2 (3a) =
== 3a% — 3a% -}- 3ab3.

3. (Tx"-}--a— ax — 0,3) (2,18%x) == (Tx3) (2,1a%x) -
J1- (% ax) (2,1a%¢) — 0,3 (2,10%x) = 14,7a%x3 |- 1,57503x3 — 0,63a%%.
4. 2a (3a —4ax -} 71)- x’)_z 6a? — Ba®x }- ax?.

48. YmHOMXeHAe MHOrouneHa Ha MHoOrodned. IlycTe Hal0 YMHOXHTH
NHOTOYAEH @ ~}~b-—C HA MHOrOYAEH M -—— 7, YTO MOXHO 3anHcaTb TaK:

(@} b—c)(m—n).

PaccmarprBas mMuowwutenb (m— n7) KaK ORHO 4ncno (Kak ogHousaeH),
NPHMEHHM MPaBIJIO yMHOXEHNS MHOTOYNEHA HA OJdHOYeH:

(a-db—c)(m—n)=a(m—n)3-b(m—n)—c(m—-—n).

Kawam#i unen moayueHHOro MHOTOMAEHA NpencTaBaseT cofoft nponsse-
JeHHe oaHouNeHa na mHoroused. [lpnmenas onaTe npeanayuiee npasuao,

HOVTY HIIMS
y (am — an) -} (bm — bny — (cm — cn).

PackpuiB CKOOKH 10 NpaBuAy CHOWEHME 1 BHYNTaHHSA, OKOHYATENBHO
Haitaéa
@+b—c)y(m—n)=am— an - bm— bn— cm-+-cn.

Ilpasuso. Uto6bl YMHONKHUTL MHOMOYJEH HA MHOrOYJAeH, HAaNO
YMHOKHTB KaXIbiil UJileH NepBOro MHOrO4JeHa HA KaXAbLIA 4JeH BTO-
POro MHOFOYJeHA H [oJydYeHHbie MPOH3BeXEHHS CI0XKHUThb.

KoHedHO, mpH yMHOXKEHHH W/IEHOB NEPBOr0 MHOTOY/NEHA HA YIEHK BTO-
POro MHOTOWIEHA HYWHO PYKOBOACTBOBATBHCH NPABHAMH 31#aKOB: OAHHA-
KOBHE 3HaKH JAKOT ~~, Pa3HLle 3HAKH —.
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Hanpivep:
(@® — Sab + b* — 3) (a® — 3ab? |- b3).

YMHOXHM CHAUaJ2 BCE YIEHB MHOXHMOTO Ha NCPBHHA UNeH MHROKATENR:
(a® — 5ab -} b* — 38) a® = a® — Satdb 1-a3h* — 34°.
3areM YMHOXKHM BCe Y/IEHH MHOXHMOTO Ha BTOpOﬂ Y/eH MHOKHTENnn:
(a%-— 5ab-}- b2 — 3) (— 3ab?) = — 3a®? -} 15a%b3 — 3ab* -|- 9ab?,
Jlaiee yMHOMHM Ha TPeTHH WIeH MHOXHTENS:
(@® — 5ab - b2 — 3) (- b%) == a?b® — Sabt-}- b5 — 36°.

Hakonew, crowum Bce nofydewHnie MNpON3ReneHus 1 CLENaeM mpHse-
ZeHlle MoI0GHHX YACHOB; OKOHYaTefbHmH pe3ynbrar Gynmert:

ab — 5ath — 2a3h3 — 3a® -}- 16a%p® — 8abt -} 9ab? |- b5 — 347,
Mpumepn.
1. (a—b) (m—-n——p)--{zm—bm-—arz—{—bn——ap—{-bp.

2. (% —3° )(x—ry)—-x — Xy X7y — yR
3. (3an - 2n%— 403) (n®— San) = 3a/zv -} 20t — 4a*n? — 154022 —
— 10213 2063 = — Tan® - 2n* — 19a%7* - 20a%n.
4. (20 — 3)?=(26" — 3) (2a® — 3)==(2a?)® — 3(2a?) —- (2a3) 34 9=
\ == 44% — 6a? — 6@* -}~ 9 == 4at — 12a2% - 9.
. Ynpaxcrnernus. . 5
68, (5a75%) (3abe); (i’- ax3) (-‘.— axS) i
60. (03abx) (27a%x3);  (Ta%be) (3ab%3) (., . aSb)
70, (-7- m.vzya)’; %2,
71, (0,Lxmysy; (-1,— m?ny")3 .

72. (3a¥ — 203 {- ¢} 2ab.
73. (5a — 4a%b 4- 3a%6® — Tatd™ Sab.
74. (a -} b—¢)(m — ny; (2a — b)(3a + b9).

73. (a -+ -é— b) (2a — b); (A Fxy 4y (x— ).

76, (8 — xv -+ ) (x + v}

77. (2x 4 3y) B — Zy); v=0p3Lyr4y 1)

49, PacnosoxeHHbL 1HOrowIeH. PacnonoxnTs MHOTOUNEH MO CTeneHsM
'kakoll-uuOyab GyKBH—3HaYHT HAMICATh €ro WieHW B T4KOH nocjenosatelb-
HOCTH, 4TOOH n0oKazaTenH STOH GykBE YBE/HHHBAAMCH HJAH YMEHbIIZANCH
OT nepsoro 4iaexa K mnocaeademy. Tak, muorounen 1--2x— 3a% — x®
pacnonoKeH N0 BO3PACTAIOUINM cTeneHAM Oykew x. Tor ke MHOTO=
YaeH OyneT PacnofoKeH Mo yOuBaluiiM cTenenAaM OykBu x, ecd
YeHH €ro HanWleM B o0patHoM nopsaxe: — x% - 3x3o-2x--1.

Byksa, no koropo# pacnonowen MHOrOMACH, HA3WBACTCH 2.1a8KHOlf €rO
GyksOH. YacH, coaefwaulifh raasHyio OyKBY € HaHd0nBUIAM HOKazatencM,
HA3HBACTCS BHCHINA HAEKO.L MHOTOWICHZ; YICH, COA¢pWauuil riasHyio
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GyKBY € HAMMGHLIUNM TIOKa3aTeJeM HAN He coxepwkauiu#l e€ BoBce, Ha3H-
BRETCA HUIMWUM FAE€HOM MHOTOU/JCHA.
50. YMHOXeHnHe PACIIOAOKEHHBIX MHOTOUJIEHOB BCEro yno6Hee MnpoH3-
BOAWTH Tax, Kak OyAeT yKasaHo Ha CNEAYIOLIEM NpHMepe.
Yuuowuth 3x ~— 5 - 7x? — x¥ na 2 — 8x%4-x.
Pacnonoxus 06a MHorodnesa no yOHBAIOUIM CTeeHsdIM GyKBN X, DHUIYT
NHOXHTEAb NOJ MHOMHMHIN H NOJA HHM NPOBOAAT YEPTY:
— 3} 7x2-L3x—5
—8x2 4 x-}2
848 — 56x% — 248 |- 40x2
— xtd 7x° 3x?— 5x
— 2x31-14x21-6x—10
. Bx8 —57x% — 1943 4-57x2 4 x— 10.

Yuuoxaior Bce uneHn MHOWHMOrO Ha NEpPBWHA u4aeH MHOXHTens (Ha
— 8x2) u noay4yeHsoe npoH3BeeHHe NHINYT N04 HePTOH. YMHOXAIOT 3aTeM
BCe YeHH MHOXHMOrO Ha BTOpPOfi w1eH MHOXHTenR (Ha--x) n nonyyennoe
BTOPOE NPOU3BEACHHE MHINYT MOX NEPBHM TaK, YTOOM NONOOHHE YaeHM
Haxoanauch nok nonobuwmit. Tak ke nocrynalor B nanee. [lox nocaemnnm
npon3peseHieM NMPOBOAST YepTy, NOX KOTOPOH NMHUIYT MOJAHOe Mponsseje-
Hue, CKJAAALBAR BCE OTAGMbHLIE IPOH3RENAGHNS.

MoxHo 063 MHOrOW/IEHa PacnoNOKHTb I MO BO3PaCTaIOUUIM CTEOEHAM
¥ 33TeM NPOI3BOINTD YMHOXKEHIIe B TOM NMOPANKe, KAk 6uI0 cefiuac yKa3aHo.

51. Boicunil 4 vu3wni Yaeust npoussesenus. Ha paccmorpenus npeaw-
Jyulero npumepa Cnemyer:

Boicsft 4eH NpoH3BeleHAs PaBeH NPOH3BENCHNIO BLICHICrO YJjacHA
MHOMHMOro HA BolcIMA wjeH MHOWHTeRd.

Hu3puil 4iaen nmponssenenus pageH NPOH3BEIEHHI0O HU3UIEr0 4YJeHa
MHOKHMOTO HQ HH3UIMA YjleH MHOXHTeNs. '

Taxk kax Bce ocTanbuuie uieHH MpoH3BemeHns CyIyT HMeTh TIOKa3aTellb
npu raasHof 6yxBe MEHBbIUHHA, yeM BLICUINA u/leH, 1 B TO e BpeMA 60.ib-
minf, yeM HH3UIMA YaeH, TO BHCUINA B HI3WHH YAeHH NPON3BEAEHHS He
MOTYT HMETb NOAOOHHX UYNEHOB.

Octanbsbie 4yleHH NPON3BENEHHA MOrYT NOAYYHTbCA OT COeNHHEeHHS
HECKOAbKHX NOAOGHBIX 41eHOB B 0ANH. MokeT maxe cyynTbes, 4TO B NPOH3-
BeneHHH, Nocae NPHBeIeHHA NOLOOHNX YICHOB, BCE WIEHB YHIYTOXKAMOTCS,
KpoMe BHICLICTO Hl HH3IUEro, KAk STO BHAHO HA CJAEAYIOLIEM MpHMEpe:

x¥+4-ax®-}-a*x? a8 L at .

X —a
X3+ axt -+ a®x? 4 a%x® - atx
—axt —a?x8 — a%x2 — gtx — o
x\'I — a5 _-—-_x5_,.a5'

62. Yu~a) ynexoB nprnssenenud. [TycTs 8o MHOXIMOM Gy1eT 5 4ieHOB,
a BO MaoXHTene 3 uneHa. YMHOKHB KakIHH uyied MHOKHMOrO Ha meprHit
yeH MHOKHTENA, Mbl MOAYYHM O Y/IEHOB MPOH3BENECHHSA;' YMHOKHB 31TeM
KAXKAHH 4NeH MHOXUMOrO Ha BTOPOR YAeH MHOWHTEIR, MY [MOIYYHM emé,
D unexHon MPOU3BEIEHHA H T. X.; 3HAYHT, BCEX WYJIEHOB B ITPOH3BEIAEHHH
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okawerca 5.3, T. e. 15. Boo6wie, ynaca0 uieHOB Npou3eelleHHs 10 MpH-
ReJeHus B HEM NOJXOGHBLIX UJEHOB PABHO NPOH3REJEHI0 YHCAA HJEHOB ~
MHOXUMOTO HA YHCIO YJREHOB MHOXHTeJd.

Tax kak BeICIUME W HNI3UIHA Y/eHH [PON3BEACHHS He MOryT HMeTbh cele
MONOGHKBIX Y/IeHoB, d ECe Mpoyne y1eHbl MOLYT YHHYTOXKATbCH, TO YHCJIO
SJI€HOB NMPON3BEACHHA HDBYX HJIM HECKOJbKHX MHOTOY/IEHOB HOCJ¢ OpH-
BelleHUd B HEM NONLOOGHLIX HAEHOB HE MOXET ObiTh MeHbllle ABYX.

Ynpaxcnenua,

78. PacronoknTe cneayomie MHOFOU.IEHR O YOWBAIOUHM CTeNeHIM GYKBH X B
clenath HX yMHOKeHHe: 24x 4 6x3 4 x3+4-60 u 12x 6x3 4 12 4 1%

79. (B — b — 1) (ad 22— 1)

80, (43 — uxt 4 a2x3 — ate +atx — a’) (x - a).

53. Hexoropsie hopvyan yMHOXeHHA ABY4NeHOB. ITone3HO sanovMHITE
caenyouvie (GopMyan YyMHOMCHHA IBYY/ACHOB.

a) (a4 by =(a-}-b)(a-}-b)=a*+}ab-}ab-}-b*=a? 4 2ab 4 b2,
Hunpm«ep'
2= (1047)2=102+42-10.7 - 7°=100 4 140 -} 49 == 289,

Taus oGpazoMm, KBAAPAT CYMMBI ABYX uucesn PaBeH KBAAPATY Nep-
BOT0 YMC.I1A MAIOC YINBOeHHOe HpOM3BeleHHe MepBOrO YHCJA HA BTOpoe
HJIlOC KBRIPAT BTOPOTr0 HHCJAd.

6) (a == b)? = (a — b) (a — b) = a®—ab —ab -~ b* = a* —2ab 4 b2,
Hanpnuep‘ /
192= (20 — 1)2 =202 — 2.20-1 -} 12==400 — 40 - 1 == 361,

Taruy o6pazoy, KBaApaT PA3HOCTH ABYX HHCed paBeH KBaApaTy Hep-
BOI0 YHCJA MUHYC YBOEHHOE NPOW3BEJeHHe LEepBOre HHCJQ HA BTOpOR
IVIIOC KBAaxXpaT BTOPOro HucJaa.

B) Tax xak pa3nocTb AByX 4licena u soolule a1reGpandeCcKHX BhpakeHnit
MOWKeT GuTh NpelcTasiena 8 Bule anrebpandeckolt cymuu, 1O 063 npefu-
AyUUIX NPaBHA2 MOXKHO COEAHHHUThL B OJHO H BHPa3NTh TakK:

KBaxpar apyuJsicHa paBeH KBAApaTy HepBOro YjeHa NAC yIBOCHHOe
npou3ssejleHHe HEPBOro YyjeHa Ha BTopOH MJOC KBAAPAT BTOPOrO 4lexa.

HyxHO TOAbKO NOMENTL, YTO KaXALA 4YieH BO3BLILAEMOro B KBAAPAT
JABY4/J¢H3 ROMKEeH OWTh B3T C €0 3HAKOM.

~

Hanpumep:
1. (2ab—c?)2=(2ab)? 1 2 (2ab) (—c?) |- (— %) = 44262 —4abc? -1 ¢4,
2. (—m--3m3)=(— 1)1)3-{—2 (— ) (3n8) 4 (3n8)3 =m* — 6enn®-{-9n8,
r) (a4 b)(a—b)=a2-}-ab— ab — b3==a?— D2,
Hanpuwmep:

2515 == (20 -+ 5)+ (20 — 5) == 203 — 52 == 400 — 25 == 375,

Takns 06pazonm, HpoR3BedeHNe CYMMHB BBYX YHCEA HA HX DPAHOCTH
PABHO Pa3HOCTH KBajpaToB 3THX HHCeN.
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54. Npumenenne 9tAX dopmya. Ilprn noMouyt yKa3aHHWX ¢opuya
MOMHO {IHOrAd OPOH3IBOANTD YMHOMEHUe MHOrOW:fHUB npowle, Yeu ofbnik-
HOBGHHLWM [Ty TeM.

MpaMepw.

1. (4a=—1)2——(4a8)2—2(4a") 14 13=164% — 8a?J- 1.
2, { j:y)(y—.x)—-(y—{-x ——x)———yz—-x’
3. ( D=y =l ) F o)l — 51 =
= (e f 1) = Y =t L 25 T 1y,
4. g—b4-)at-b—o)=]a— (6 —)] [a+(b—c)]__
== @% aue (O = )3 == ¥ ~ (02 — bc—}—c’)__.a’-—bz—}-zbc—-c'.

Ynpascrenusa.

L (@417 (1 +2a% (x+_’7)’.
82, (3a® 413 (0,1 mx -} 550, .
8. (5a—2%  (x—2af 302 ~ _:‘2_)

84. Mo ’IszﬂCb q)opuynawx aas (@ 4 b v (@ — b, HafiTH crenyOUIRe KBaapaTh:
101%; 9972, 96%, 572, 723, 6§92,

85, (2m — 3n, (3a2x — day); ( 0,247 — %)n

1 1 2
86. = A—35x ], 0,250 — 0,2¢P.

87. (@ 4 1) (@ — 1); (22 4 5) (2a — 5).

88, (25— 3) (3 4 2x); (@ + 1) (1 — &),

Halitn coxpait@HBby NyTEM c'u’:;ylouwe NpoOu3BEeNEHUA:
8. (2 Dix+x—1) (12 4+ v Qx - y) 24 — y).
90. jn+n—-pym+tnpr  lat+0+o)la~=+o)

556. Ky6 cymmut ¥ ky6 paanoctd AByX uHces. K dopmysam ymuo-
KEHNS ABYuJeHOB HOGaBHM eutd cleayioulne ase:

a) (@40 ==(a1-0)? (a-+b)==(a?-}-2ab }-b*) (n +4- b) =
-—-—a“-{—2a3b-{-—ab’-—{-—a“b+2ab'—l-b”-—~a-‘+3tz~b+ 3ab? - b3,

T, e. Ky6 CyMMH 7iBYX YHces paBed Ky6Gy nMepBOro ukcja Naec yTPOeHHoe
NpoKH3BeAEHHE KBAAPATA NEPBOro YHCAA HA BTOpPOE NJIOC yTPOeHHOe Npo-
H3BejcHHe AEPBOro YACAA 44 KBaApaT BTOporo nawc Ky6 BToporo yxc.aa.

Hanpuwsep:

112== (104 1)2==10% }-3.10%-1 3.10-13 - 13 ==
==10004- 300430 4~ 1 == 1 331;

€) (@ — b)* = (a — b)Y (a — b) == (a® — 2ab - b*) (a — b) =
= a3 — 2alb -|- ab? — a?h -} 2ab? — b¥ = @*—3atb--3a6°—b",

7. e. Ky6 pa3HoCTH IBYX UKce paBeH Ky6y nepBoro ancia MUHYC yTpQeH-
HOe TIpoN3BeieHHe KBAJAPATA NEPROTO URCAA HA BTOPOE MAICC YTPOeHHOE
npoK3BeAeHEE NePBOro YUCAa HA KBRAPAT BTOPOSO MHHYC KYy(0 BTOporo
SHCIT .
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Manpumep:
299 ez (30 o 13 == 308 e 3030701 fn 3230412 s [ Qo
———27000-——3700+90—-1—-24389

Ecan BO3bMEM YJeHW BO3BHLIAEMOro B KyG AByuleHa ¢ HX SHaKamu,
T0 00d UPeMLAYULIX TPABHAZ Mbl MOXEM COCAMHHTL B OLHO:

Ky6 nByusena pased kKy6y nepeoro 4jaeHa mic yYpoeHHOe tpou3se-~
JleHHe KBajpaTa HepBOro 4JeHa Ha B8TOPOH MAIOC YTPOEHHGE NpoH3BeLe~
Hite NEepBOro 4JeHa Ra KBajpaT BTOpPoro miwc Ky6 BTOporo u4aeHa.

Hanpumep:

(2@ — 3b)® = (22)8 -}~ 3 (2a)* (— 3b) -+ 3 (2a) (— 3b)2 -} (— b3 =
== 8g% — 36a2h -} S4ah® — 2745,
Ynpaocnenun,
91. @+4-1% (a—- 1)";3 (2x +3r;: (5 4 3%

9. (—Em—-2) (Tp-{--;;—q); (5 — 3x

IV AarcGpanucckoe nacaeHue.

66, HNenenue optouaeroB. a) llycth TpebyeTcsa pa3aenuTs:

a’:al,

Tak kak Ae’nMoe JOMKHO PABUSTLCR AEHTCNIO, YMHOXEHHOMY Ha
YACTHOE, 2 MPH YMHOXEHNUN MOKa3aTeNr OINHAKOBWX GYKER CKNAAWBAIOTCH,
TO B HCKOMOM 4aCTHOM NOKa3aTteneM OYKBW @ NOAKHO GHTh TaKoe §ucno,
KOTOpOe, cnowennoe ¢ 2, ¢octasaseT 5; Takoe 4ic10 pasHY PA3HOCTA H—2.

3uaunt:
as a’ aﬁ"‘: — a3
ITonoGuo stomy Halném:
xx¥=x; yliy=y ur u

3HaunT, 4acTHOE OT AENEHHs CTeneHeld 0AUOro i TOFO KE YHAIA PABHO
TaKOR cTencHn 3Toro 4ucaa, y KotopoH nokasarenb eCTh Pa3HOCTb OT Bhi-
YHTAHHA H3 MOKA33aTeAd AeJIHMOTO NOKa3dtTeas jgennredid. 370 BRIPaKAioT
KOpOYC TaK: NPH JIeJIeHHH ¢TeneHell OJlHOrO B TOro Xe YHCAA HOKa3areib

OéauTens BbiYUTAaeTCcd U3 MOKA3aTens AeJuMOro.

6) IMycrb aawo pa3nennTs:

12a%%x:4a2b°.

Coraacuo omnpenencHRIO ASNEHNS YacTHOe, OyAyun YMHOKEHO Ha Jenn-
T€ab, NOAKHO COCTaBuTb aeaimoe. [loatomy y umckomoro vacTHoro xosgdue
UHEHT fomKeR OmTb 12:4, 1. e. 3; nokasatenb y GykBW G MOAYYHTCH Bhis
YHTAHNEM 3 NOKa3aTens STOH OykBhi B AEAHMOM [OKA3aTeNs TOH e GyKBH
B nennTene; Gykea b cosceM ue BOHAET B wacTHoe, a GyxBa X nepefiadr
B 44aCTHOE CO CBOHM MOKa3aTeseM.

Taxkum o6pasom: 12a8b3x:4a3h? = 3ax.

[Tposepxaredax.-4a2h?==12a3b°r.

fTpasy20. YTOGH pa3ienTh ONHOUNEH HA ONHOUJNEH, HANO K03 (hdu-
IHEHT AeAUMOro pa3aeanTs Ha KO3 GHUKEeHT AesnTeast, M3 ODOKa3are-
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Jgefi 6yKB JEJHMOTO EbIYECTh INMOKA3ITRNA Tex e GYKB peaHTel]a R
nepedecTd B dyactHoe 6e3 M3MeHEHMS NOKasaresed Te OGYKBH feam-
MOro, KOTOpBIX HET B HejHTede.

[ITpumepun.

1. 3méntx: 4minx — % nmus.

2, —axty?: [ — % axy? ) =-- g xSy
3. 0,8ax":(— 0,02ax)==—40x""",

57. Hyxaepoit moxkazartesns. Ecan npu nenesun crenedefi OIHOTO It
TOrO e 4iiCNa [OKa3aTe.Ib AC/ANTeAd OKAXeTCs paBHhIM NOKasaTenio ne-
JIIMOTO, TO 4YacTHOE NOMhHO paBustbes |; Hanpumep a3:e3==1, notoMy
yto @®=a3.1. YcaoBumcs npon3BOINTE BRYHTAHNE MOKa3aTesel 11 B 9TOM
C/yyae; TOTAA B YAaCTHOM Mbl MOJy4HM OYKBY ¢ HYJE€BHM I0OKa3aTenem:
a®:a®=—a* %t =—=q° Koie4yno, 3T0T noxazarenp HC TIMEET TOrO 3IHAVEHIH,
KOTOPOC MBI MPIABANN MOKA3aTensM paHee, TaK KaK HEenb3sd MOBTOPHTH
yicno comuHowiTenem O paz. Mu ycroBumcs noa Bmpaxenuem af
pasyMeThb 4acTHOEe OT HeNeHNs OANHAKOBHX CTeneHeft
6yKBbl @ H TAaK KAK STO HaCTHOE paBHO 1, TO mu Oyaem npnunmath a0 3a 1.

58. Ilpu3naky HEBO3MOMKHOCTH JeJNeHH oaHoudenoB. Ecaim gact-
HOe OT OEeNeHHs LEeNHX ONHOYICHOB HE MOXeT OhTb BHIPAXECHO TOYHO
uensM COHOWIEHOM, 10 TFOBOPAT, YTO TaKOC MACJeHIie HEeBO3MOXKHO,
Heneune OAHOWIEHOB HEBDSMOXKHO B ABYX CIy4asx:

a) Korga B nenutene ectb GykBbl, KOTOpbIX HeT B jHejumMoMm. Hanpn-
Mep, Heab3s pasnennte 4ab® Ha 2ax, Tak Kax BCAKN Uenwil OLHOYTEH,
YMHOXEHHHH Ha 2ax, BacT nponspelerne, coiepiamee Oyksy X, a B
HauieM JZennMOM TakoH OyKBH COBCEM HeT.

6) Korma noxasatesp KaxkoH-au60o GYKBH B flesiuTesne GoJblie 1o0-
Kasartens Toll ke Gyksbl B Jeaumom. Hanpumep, nenernne 10a2h?:5ab3
HEDO3MOXHO, TAaK KaK KaKoli 66 1lensi OLHOY/IeH Mul HII HAMNCAJH B Y4CTHOM,
oH, Gyayun yMHOWE!U Ha AeAnTeab, AACT B TIPOH3BEAEeHHN ONHOYJIEH, Co-
mepxauyuft 6yKBy £ c nokasaTteleM He Menbule 3, TOCAA KIK B IeJMMOM
3Ta OyKBa BXOINT € MOka3aTenem 2.

Korna oann o1HOunes He JAeARTCR HA JApPyroil, TO 4acTHOe MOXeT
GuiTh 0603HAYEHO (IPI NOMOILH 3HAKOBR Lelekild; TaK, 4acTHOe OT Jgese-
HHua 4a Ha 5D MOXHO 3alNCaTh:

= 4
4a:5b, nm =

5k °
Ynpaicnenun.
93. 8abxty:4a%x?; 3ax?:( — Sax).
o4, aSb:< - %a%); 12amb3: 4ab.

59. eneunne MHOrouwjeHa Ha ogHoWdeH. Ilycth Tpe6yercs pasnennThb
MHOTOWIEH @-'-b— ¢ Ha KakoH-unbGyAb OAHOYNEH, KOTOPHH Mb 0603Ha-
ynM onuo#t Oyksoli m:

(@4-b—c):m, wm g—j—-%:i .



Muoroungn g-1-b—¢ ecTh aireGpanyeckas cyMmua, a 4TOOW pasae.
THTh aireOpaHvyecKyK CYMMYy Ha KaxXOe-HHOYIb d4IICNO, MOXHO pPasldeauTh
Ha 3TO YN0 Kaxaoe caaraemoe otnensso. [lostomy:

at+b—c a b c

m m m m’
B 3Tou MOXKHO yOeANTBCA H NPOBEPKOH: yMHOXHB MHOTOYIEH
a ; b

¢
- = -—-- Ha JIeINTeNb M1, MM MONYYNM Jenumoe a-l-b—c.
m

ITpasuao. Uto6hl pa3ieNATh MHOrO4YJIeH HAa ONHOYJEH, HAaXo pa3l-
NeJuTh Ha 3TOT OAHOUNEH KAKALIH 4YJeH MHOroujieHa ¥ HOJdyYeHHbie
YACTHBIE CIOXHUTH.

flpusepsn.
1. (202 — 8a® — a):da =50 — 2a — %
a
2. (4x%—2x--10):2r=2x— 1 4.
1 s " 1 = 1
5 (3 x3—0,3x~+l ):Qx-_—_-—‘;—x—-(),lo—}—-z—;—z.
Ynpancnenus.

, .. 3
(4a2d 4 Gab® — 12a%°): T ab.
96. (36a%x5 — 24a7x1 +4a4x3) 4a2xn.
97. (3aly — 6ay® +- 3a2y3 — 3a2y4):3a’y
60, lenéuue onqHoYNEHA H MHoqu.neH. [lyctb, HampuMep, TpeGyercs
OZHOWIEH @ pa3AeidTh Ha MuorOuned &-c—d. YacTHoe OT Takoro
AeslcHHs He MOMeET OBITh BHIPAXKEHO HH [eIbM OJHOUJNEHOM, HH IeJb
MHOLOYWJIEHOM, TaK KAaK ecJH AOMyCTHM, Y4TO YaCTHOE PAaBRHO KaKOMY-HHOYIbL
11€/10My OLHOYJEHY I LeJIOMYy MHOCOY/IeHY, TO, BLINOJHHB yMHOXEHUE
3TOrO YACTHOrO Ha MHOTOYNEH b —-¢ — d, noAyuynnn Obl TOXE MHOTOYJeH,
a He oxHouten (§ 45, 47). Yacthoe oT penenns a Ha b—}-¢—d 06o3Ha-
YyaeTCcs 3HAKAMI JE/IeHHA TaK:
a
a:(b—4-¢— Hm —— .
( + d) btc—d
61. Heaenrne muorousieH2 Ha MHOrouded. HactHoe OT neneHns MHOro-
UMeHa HA MHOTOWIEH TO/MbKO B pPeiKHX Cny4asx MOWHO BbIPa3nTh B BuAe
neaoro Muorounena. Hanpumep:

(@®+4-2ab-{-b*)i(a-b)=a-{-b,
& - 22h -} b2 = (a - b).

Boo6Guie ke 1noaoOHbe 49aCTHHZ MOXHO OGO3HAaYHTDH 3HAKOM Jene-
nus. Hanpuvep, uacTHoe oT genenns @ —b-L-c nHa d — e Bupa3urcs TaK:

1‘:1-—-_[17;—1——5 nmm (e—b-4-c)i(d—e).

62. Jenenve pacnojiOXEHHBIX MHOrOwIeHoB. Yactyoe ynasdTcs HHO-
ria BLPa3luTe B BilAe LEAOTC MHOCOHNEHA. HOK&)KCM, KaK 9TO C,&eﬂaTb,
H2 CaeaylouieM npuMepe.

(6x? — 19x2 4 17x - 6xt —4) (1 — dx - 3x9).

4 A. M. Kucenes. Anreipa, 4. I a9

TaK KakK /



Harumién 06a ff6tautena 6 YOLBAONNM CTEMEHsM GYKBH X ¥ -pac-
NOJOMHKM AE/ICHHE TAK, KaK OHO Pacno.ijraeTcsl NMPH JeleHnd LEensX YHcen:
Bxt — 19x3+5x'~’—.—,{~17x — 4[3x3 —5x~4-1

' — 6x% - 1043 — 247 2x7—3x —4

1.t ocratok . . ... —9x%-+ 3x34-17x — 4

—49x9 — 15524 3x
2-B OCTATOK « 4 v v v v 0o . — 12x3 4+ 20x — 4
4 1252 — 20x 44

3-#t ocTaTox . ... ... ... ee .. 00

IIpexnonoxiM, YTO ICKOMOE YAaCcTHOE DABHO KAKOMY-HHGYXb MHOTO-
Y/EHY M YTO WIEHL STOTO MHOTOYIEHZ DPACNONIOMEHH TOXe Mo yORBAIOUHM
creneHaM GYKBEI X,

Henumoe HOMKHO PaBHSTHCA NPON3BEHEHNI0 MennTens Ha vactaoe. Mz,
YMHOXEHHS DACIIOJOXKEHHRIX MHOTOY/eHOB H3BECTHO, HYTO BHICMNH unen
IIPON3BENSHII paBeH NPOH3BEAEHHIO BHICUIErO YleHa MHOXHMOTO HAa BHKC-
uruit unen MEOXHTeNd. B nennmom uictunit ynew ecTh mepmuit, B gemitets
JI 4aCTHOM BHICIIHE YJIeHH TOwe repsble. Haunt, 1-if unen nenmmoro (6x?)
ZOMieH GpITh nponaBexeniieM 1-ro wiena penurenst (3.%) na 1-if wnen yacr-
Horo. Orcrona caenyeT: 4To6u Haiita 1-if yaeH 4aCTHOTrO, IOCTATOYHO pa3-
aeauTh 1-# wien xemmoro Ha 1-it unenw menntens. Pasgenns, naxoznm 1-#
yaed yactioro 2x3. Ilmwem ero mom yeproli B 4acTHOM.

YMHOXHM BCe YJEHH meauteias Ha 1-f uned yacTHOro W mNonAyveHHOe
NPOH3BENEHHE BHYTEM H3 AesHMOro. s STOro HamilueM €ro IoJ Ae/HMbld
TaK, YTOOM NOLOOHHBIE YJCHH CTORJH NOA MOACOGHHMH, M y BCEX 4YJEHOB
BHIYHTAEMOrO MepeMEHNM 3hak# Ha obpartime. IlonyynM nocie BhuHTaHns
1-#t octaTok. Ecimi Obl STOT OCTAaTOK OKa3ancsd PaBHbLIM HYJIO, TO STO 3Ha-
4110 O, YTO B YACTHOM HHMKaKIX LPYTINX YJEHOB, KpoMe Halinenxoro 1-ro,
HET, T. €. YTO YacTHOe ecThb OXHCYJIeH. Ecan xe, kak B Haulem npHsepe,
1-ii ocrarox He eCTb Hyab, TO OyIeM Haibille PacCy¥narb Tak:

JleanMoe ecTh MPOH3BEeREHHE BCEX YJ/ICHOB NENHTENS Ha KAKILIH 4ieH
YyacTHOro. MH BLIUMH H3 Je/NMOr0 TpOH3BeNeHHe BceX YJeHOB HeNITend
Ha 1-fl yieH yacTHOro; CJIenoBaTe]bHO, B 1-M OoraTke 3aKJII093eTCH IPOH3-
BeleHIEe BCeX YIeHOB HenuTens Ha 2-#, Ha 3-H H Cjaeldylolile Y/eHH yacT-
Horo. Bucmnit wieH B ocraTke ecth 1-H#; Bulcwinit wien gemurens Toxe 1-i;
BRICIUHE YleH B 4acTHOM (He cuutas 1-ro) ecth 2-f unen. 3uaunt, 1-H wieu
octatka (— 9x3) JomikeH PABHATHCH MpON3BeNEHHIO 1-TO yjneHa npequTeas
Ha 2-# uaeH yacrroro. OTcroxa 3ak/rouaeM: uTo6u HaHTH 2-8 uieH YacTHOro,
AOCTATOUHO pasaeauTb 1-# unen 1-ro ocratkaua 1-# unen menurtens. Pas-
JennB, HaxoauMm 2-H wujaeH vyactHoro — 3x. ITumem ero B uacTHOM.

¥muoxuM Ha 2-# uieH 4acTHOro BCe WieHH AeAHTENd H IONyyYyeHHOe
Apon3BeneHne BudTeM #3 1-ro ocrarka. Ilonyynm 2-f ocrarok. Ecan ator
OCTaTOK PaBEH HyJIO, TO JE/eHHe OKOHUEHO; €CIH e, KaK B HaleM [pH-
Mepe, 2-H oCcTaToK He paBeH HyMo, TO OyxeM pacCykiaaTbh Tak:

2-# 0CTAaTOK €CTb MPON3BENEHIIE BCeX WieHoB nenurens Ha 3-#, Ha 4-i
H CJIeAYIOUHE Y IeHH YaCTHOrO. Tak xax 113 3THX YAEHOB YaCTHOI'O BBICIUNGY
ecTh 3-i#t, TO, nonoGHo npeaniayuiemMy, 3-H dled 4acTHOro Halndy, ecmn 1-f
YieH 2-U0 QeTATKA pasAe/aiiM na 1-# uiaen geantena. Pasneius, saxoquy — 4.
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YMHOKHB Ha — 4 BCE 4ieHb AGTHTENT H BLIYTH NPON3BEALHIIE N3 OCTATKA,
noayursm 3-A OCTaTOK. B HauieM NpHMepe 3TOT OCTATOK OKAa3alcs Hyneé;
$TO T[OKa3HWBAaeT, YTO B YAaCTHOM JAPYTHX WIeHOB, KpPOoMe HaRZEHHHX,
He MOWeT 6uiTh. Ecau Gut 3-## octatoK 61 He O, 70 HAI0 OHIO Ou
Ae UTh MepRHil 4ieH 910ro OCTAaTKa Ha 1-H yjed JennTeld; OT 9TOro
no;yuuacd Ool 4-H yiend 4acTHOTO M T. A.

Moxno ObVI0 Gul PaciioJOXIITh AEAHMOe H AEAHTENL [0 BO3PACTANLLIM
cTenesHsM OXHON u ToH we OyKBLI M 3aTCM NOCTYynaTh TaX, Kak ceiuac
GLN0 ¢Ka3aHO; NpH 9TOM NPHWIOCH Obl OCHOBLIBATHCH Ha TOM, UTO HIH3-
il YieH NPOI3BEASHNS PaBeH NPOMIRGACHUIO HH3LIETO HZEeHA MHOKIIMOrO
Ha HH3MIUHA Y/aed MHOKHTEeNd.

llpnMepn. a) 28x*— 13ax3 = 26a2x3-{- 15a3x (7x? -} 2ex — 5a?
. — Bax®4-20a%c? 4x% = 3ax
— 2laxt — Ga’x? 4 135a8x
. Galx? — 15a3¢
! 0

Mui 3nech ve nucanu nponagegenuft 1-ro 4aena denurtens Ha 1-fi, mna
2- 1 T. 4. YAEHA YacTHOro, NOTOMY MTO 9TH NPOH3BEACHHA BCErAa PaBHH
TeM Y.1eHaM, IIOR KOTOPLMI OHM MOAMHCHIBAKOTCH, H TP BWYHTAHHI BCEraa
B3aHMHO YHIYTOXKAIOTIA. OO0LIKHOBEHHO Tax M JenaloT.

6y x8—ad |x—a g) xt—at|x—a

. fax?|xt-|-ax-{-a* -+ ax3] x84 ax¥4-adx |- ad
axt—a® ax¥ — gt

» +ax . —-adx?
a’y —a a*x? — at

. +ad . —-adx

o0 atx —at

- o
0

TlonobuuM 06pa30oM MOMHO Takke yGemauThesd, 4TO PasHOCTH x¥ — af,
X% —ab, ... u BooGue x™ — a™ menarcs Ge3 OCTATKA HA Pa3HdOCTh X — 4,
T. €. 4YTO PA3HOCThL ONHHAKOBHIX CTeHedHei ABYX 4YHCeJ ReJHTCA Ha
pasnocTh 3THX yncea Ge3 ocraTka.

63. IlpH3HaKR HEBO3MOXKHOCTH JeJeHHAA MHOroujeHoB., [enenue
MHOTOWIGHZ Ha MHOrOWIEH HeTh3fl BGNIOIHNTh B CASAYIOLLEX CAYyYasX:

a) Ecar moxasatenb riasHoit GyKBal B BLICUIEM uJjeHe [1eJHAMOro
MeHbille moxasarteas ToOH e OYKBW B BhiCHIEM YJEHE HeJHTensd, INo-
TOMY YTO TOIZAa HEAb3s1 NOAYYIITh BHCIIETO WIEHA YaCTHOTO.

6) Ecuan nokasaTesib raasHofi 6yKBbl B HH3WEM WIeHE IeJAMOro
MeHblle DOKA34TeJsl TOH ke OGYyKBb B HU3IIEM uJjeHe nexyrteas, HO-
TOMY 4TO TOrZa HE1b3f NOAYYHTh HIZWEro WISHA YacTHOTrO.

B) Ecan nokaszarean riasHoR Oyxksbl B BRICIUEM H HH3LIEM uYjnenax Je-
JIHMOT'O HE MEHbIUE COOTBETCTBEHHO Nnokasateaed 3Toit OYyKkBW B BLICIUEM 1T
HII3LEeM 4jleHax JAesTe s, TO e Heab3s CKAa3aTh, YTOOH ge’leHHe OO0
BOJMOKHO. B 3TOM cayuae, 4T0OH CyZlTh O BO3MOKHOCTH H.IH HCBO3MOM-
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HOCTH A€ACHNSA, HAAO0 TNPICTYMITh K BLIITIOJAHEHIIO CaMOro AeficTeug U npo-
AOMJKATD €ro 10 TEX NOop, NOKAa OKGHYATECJAbHO He y6emmc9 B BO3MOXHO-
CTH H/IH HEBO3MOXKHOCTII NOJYYHTbL 4HalTiice B BHAE MilOro4/eHd.

Ynpaxncnennan.
98, (x2 — 3x— 4):( 1); 2 e ¢ 2):(y — 2).
99, (6x3-4- 2—31:3 i_*a;x)):(2x— |(,)V g 0 )
100. (3ax5 — 15a2x4 - 6alx3): (¥2 — Sax -+ 2a?).
101, (x8 — af);(x8 4 axt 4- a?x2? 4 a*x? -} atx - ).

V. Pa3aoxeHric Ha MHOMHTCJIH.

64. lipensapuTencHoe 3arieyaune. [ogops o6 aireGpanyeckoM aene-
RHH, MH YKa3wBaJiH, YTO B HEKOTOPHX CJAY4Y4anX 4YacTHOC MOXHO TOJIBKO
OGO3HAaUHTE 3HAKOM Henenus. [lonyyaemwe npin 370M BLIpakeHHs, Bpoae
a 2x 2—4x-}-y?
b3 x+y
dpobasu.

Mu BCKOpe yBIINM, 4TO anreGpanveckiie ApoGH, noao0HO apipMeTH-
YECKHM, MOryT ObiThb HHOTAZ YUPOWEHH MOCPEACTBOM CcoKpauleHHs,
T. €. MOCPEACTBOM I€/CHHA AEAHMOr0 H JEJHTEN HA HX oOHe MHOXH-
TE/H, eC/IH TaKOBHe OKaxyTcs. Jas Toro 4robm Takoe COKpauileHHe BO3-
MOXHO OuWJIO NPOH3BOANTbL 6€3 3aTPyRHEHHHA, HANO HAYYHTbCR pa3nararb
aare6panyeckile BhpaXKeHus Ha MuOWuTean (MoXoGHO ToMy Kak B apud-
MeTHKE IAsi cokpamenns apobelt Haao yMeTh Pa3narath UeAHEe 4lciaa na
COCTaB/AIOUIHE HX MHOXHTEAH).

66. Paznomenue neanix ogHOUAeHOB. Bo3nmEm xakoH-wHGynp ueswi
oaunounen, Hanpumep 6228, Tak kax os npeacrasaser coboii npoussenenne,
TO IO ONHOMY €ro BHAY CPa3y NOXHKO Pa3/OKHTb €ro Ha COCTasasiouuie
muoxurenu. Tak:

TAKHX: H T.Il,, IPHHATO Ha3LIBATH a.aze6pau-tecn'11.uu

6a%20° = 2.3 (aa) (bbb) = 2-3aabbb.

Coeaundsa STU COMHOXKHTENN B KakHe-HIOYIb rpynnn (noab3yqace coye-
TaTeJbHHM CBOMICTBOM YMHOWEHHf), Mbl MOXEM IUIf 3TOTO OLHOW/IEHA YKa-
3aTh Pa3HoO6pa3HHE Pa3IoKeHnst, Hanpumep:

6a2b8 = (6a) (ab®) = (2a%0) (3b%) == (3ab?) (2ab) n T. n.

66. PaznoxeHne MHOTOYARHOB. YkaweM npocrefiime chyuas, koraa

MHOTOUYJICH MOXeT OuTb Pa3noken Ha MHOXHTCI,

a) Tak kax
(@4-b—c)ym=anm-bm—cm,

TO H HaoGOopOT:

) am~-bm —cm=(a-+b—c)m.

Taxum 0Gpa3oM, ecam BCe uJeHs MHOrouJena cojaepixkar oGmai
MHOXHTIEIb, TO €r0 MOXHO BBIHECTH 32 CKOGKHM.

Hanpumep:

1. x®— 242} 3x=—x (x% — 2x -}-3).

2. 16a% — 4a%= 4a?*(4 — a).

3. 5Sm(x —1)+43n(x —1)=(x— 1)(5m - 3n).

6) Tak kak

(@4 b)(@a — b)y=a®— b,

o
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TO H HA080poT:
a? — b =(a -} b)(a —b).

TaxnM oGpa3oM, eCAK ABYyUJieH OpeAcTaBaner coGol kBaapaT OLHOrO
yicsa 6e3 KBajgpara ApPYroro 4HcJaa, TO €ro MOXKHO 3aMEHUTb HPOH3-
BeleHHeM CYMMBbl 3THX 4HCEeJl HAa HX Pa3HOCTb.

Hanpirvep:

1o 82— 4 = — 7= (x -} 2) (x — 2).
2. ¥ —1=y'—1Z=(y +l (v — 1)

3. 9a2-—-3=(3(1)3—-( (3a+ )( a—%—).
4. 25x% — 0,01 =(5x)2— 0,12=(5x 4 0,1) (5x —0,1).
5. mt — npt=(m?)? — (n?)? = (m> -} n?) (M2 — n?) =
= (m* - n2y (m—~n) (m — n).
6. x? —(x—1pP=[r+x—D][x —(x—1)]=
={(x4+x—1)(t —x+)=2x—1,
8) Tak kax
(a4 b)‘-’:a"—'rbab—{— b u (@ — by¥=a* — 2ab— b°,
TO 3 Hao6opoT:
" . a3+20b+b3=(a+b)i=(a—}—b)(a+b)
a*—20b--b*=(a —b)*=(a ~—0b)(@a—10b).
3naunrt, ecnu TpéxuneH upeacTasiader cobGolt cymMMy kBampatToB
KaKuX-HHOYAbL JABYX 4YHCEH, YBEJHUEGHHYI0 HIH YMeHbUIenHyr ia

yaeoéusHoe Ipon3seenue 9THX HHCEJ, TO €ro MOXHO 3aAMEHNTL KBajgpa-
TOM CYMMbLI HJH pA3HOCTH 3ITHUX HHCe.N.

Npn .\leglf.
1. a®--2a-1-1
Tax war
=12 n 2a=2.4-1, 10 2>+ 2--1=(a-+1)%
2. x4 —4x2
Baech xt=(x%*)7, 4=27 n 4x*=2x2-2; uosromy:

.x‘—}-4——4x3——(x3—2)'~'
Moo Takke Hanuzath, 4To x4 4 — 4% — (2 — x3)?, Tak kax aByyienw

v —2 n 2— x2 Oyayun BOJBbluIEHhI B KB4apaT, ZZI0T TPEXYACHM, OT.1ii-
1I0ULIECH TOBKO NOPHAKOM W/JISHOB!

(*—2) =t —4x?4-4; (2 —xF)P=4 —4x?-x'
3. —x-1-25x2-10,01.
3nechb ecTb aBa kBaaparta: 25x2=(5x)* u 0,01 =0,1%. YamoeHHoe
upoun3dseaedne uncea dx u 0,1 cocraenser 2-5x- O 1:=x. Tak kax 8

1aHHOM TpExunese 054 KBA1PaTa CTOAT CO 3HAKOM-}-, 3@ YIBOGHHOS mpo-
if3seaenye (T. €. X) CO 3HAaKOM —, TO

— X 25x7+4 0,01 =23 —x--0,01 = (5x —0,1)* = (0,1 — dx )%
4. ——x-‘J—-yz—,—.,x)n
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Buinecem anak —3a ckobku: — (x24 y? — 2xy). TpExanen, cromuuit
B CKOBKaX, OuUEBHRRO, eCTb (X -— y)2. 3nauwuT:

—_— xz-—y3+ 2xy == (X3 +y2._. 2xy)—___—-__(x_y)2=_(y-—x)7.

r) HBoraa WMBOTOueH MOWRO PAa3NOKHTL HA MHOXHMTENAH NmMocCpe xCT-
BOM COENHHEHNN er0o YNEHOB B HEKOTOPHE TPYNAM.

Hanpnmep:

1. ax--ay-bx by = (ax --ap) 4 (bx 4 by) =

=a(x Y+ b(x 4y =(x+y) (a4 b).

2. 12— 4x—3x24-x2=(12 —4x) — (32?2 — x?) =
=4(3—x)—x2(3—x)=(3 —x) (4 —x?) =(3—x) (2} x) (2—x).
3. m? 4 n*—2mn — pt==(m3+ n?— 2mn) — p? = (m — n)? — p*=

=(m—n-}-p) (m—n—p).

4, 2 — Y+ 6y—9=x1— (P —6y49)=a?—(y—3)?=
=[x+ (=¥ —(p—3)]=(x+-y—3) (x —y+-3).

1) Uuorna GuiBaeT MONE3HO BBECTH BCNOMOTaTeAbHHE YIEHH
HJIB KakoR-#HOylb 4neH Pa3JAOKHTbL HA ABR3 4YJACHA.

Hanpumep:

1. G°— b¥ = @} — a2} -} a2 — b3 == a? (@ — b) ~}- b (4} — §?) ==
=a(a—b)+4b(a+b)(@a—b)=(a—0b)[a?+}-b(atb))=

==(a—b) (a? -}~ ab - 0?%).

2. oL bP=0n"4-a?b 2% -} D=0 (a4 D) — D{a? — H3) =

= (a4 b) [a? — b (@ — b)) = (a |- B) (a* — @b} B?).

3. 2x2-1-3xy L y2=2x2} 2xy -+ xy-}- y* =2x (x4 y)-}

F-y (@) =@ y)(2x - y).

Ynpawcuenun.
102, 2a + 2x; ax 4 av, 4y% — bxy,
103. 4ax—2ay; 6.c2p 4 9xy2,

&4

104. 12226 — 9a2h2 — 6abs;
105. m? — n3;
106. -xz - 4;

X2 — Txy | 430,
1 —a2

402 — y2,

107. -;—x‘ - —é-y‘; 001a8—9;  3a%— 48abs.

108, (x — Y — a?, 9(@420)3—1; at — b+t
109. (£ + YR — (x — y1; 1622 — 4 (x -y

110. x2 — 2xy -2, m2 -+ n? 4 2mn.

111, 2ab +} a? + b3, a? —4ab 4 452,

112 22482416 xt 4+ 14-2x.

113. Sa? — 20a?bH 4 20abl.

114. a? 4-2ab + b2 — ¢, at — b2 — 2be - €,

115. ax+ bx 4+ ay {4 by; ac — ad -} bd — be.

116. a2+ ab —a — b, xz— 3y —3z4 xy.

] +xy —
1T 4mn - sy — 21X — 2my;  8a? — 128 — 18q -}- 27 (ua 3 MHEQHuUTEAR).



V1. Aare6panueckne xpoOGm.

67. Otanume aareGpanmueckoit ApoGu ot apudpmerateckofi. Yacraoe
OT neleHHs NByx anreGpandecKnx BHPaXeHNRA Ka3uBaeTCH a.s2elpansecroil
dpalsro. TakosH, HanpuMmep, BHPAKEHIA: ’
a ad+b 2¢2—x-45
T'ec—d’  xF2
PaccMoTpiM HeEKOTOpHE OCOOGEHHOCTH anreGpauyeckux npofefl.

BoapménM npobb —Z; HalnEM e YICIeHHYIO BeNHYHHY npy a==12 n

b=—4, 3zatem npu a=3 u b=7, nanee mpu a=——20 n b-——SO H,
uaxouel, npu a=0 n b ==3. [loay4um cooTseTcTBENHNO UnCcAa: 3 2

LT
u 0. Takum oGpasom:

YW CJIeHHAA BeauYAHa adrefpangeckofl xpoGu MOXeT GHThH THCAOM I(e-
JNM M ApoGHBIM, HOM0XKHUTEJLHbIM U OTPHURATENLHEIM, 38 TAKKe H HYNEM.

Tax kak @ n & MoryT npHHHMaTb, B 32BHCHMOCTH OT YyC/0BAH 3ajgavyw,
BCEBO3MOXHHE THCAOBHE 3HAYEHHH, TO:

YHCJANTENb W SHaMeHareab anreGpandeckoh Apo6m mMoryT, Kammud
B OTHENABLHOCTH, OblThb HUHCAOM NEJHM W JAPOGHLIM, NMOJOXKHTECILHWM M
oTpuuarenbHNM. Yncanteap ApoGH MOMeT Takke o6pamarsca B HYJdb;
€CJIH Me B HyJb oGpamaercs 3HaMeHaTeJdb, T0 RpoGb TepAET CMLICA
(Tak Kaxk JNenHTH HA HYJH HEAB3A).

Takum ofpasoM, nouaTHe anareGpauieckoR RpoGH wmpe, yem apume-
Tnueckoll. [locnenniolo MOXHO paccMaTpHBATh KaK HacTHHl cay4ah anre6-
papyeckoft apoGu.

68.. OcnoBnoe cBoftctBo Apobm. Tak kak Apo6pr ecrn YacTHOE oOT
JeNCHUA YHCAHTENS HA 3HAMEHATENb; a2 YacTHOE He H3MEHAeTCH OT YMHO-
weHnd (HJAH JeNeHus) AEJHMOTO H JeJHTeAS Ha OLHO I TO e YHCIO
(xpome Hyns/ § 34, r), TO 57O e CBOHCTAO NPUHAMAKUT H APOGH, T. e.
peardAHa JApoGR HE HIMEHHTCH, €CJIH e& YHUCJAHTEeNs B 3HAMEeHaTeNb
YMHOXNAM (MM pasjennM) HA OXHO H TO ke QHCAO (KpoMe Hys).

2

Hanpnmep, ec/TH M YMHOXHM YHC/THTE/D H 3HAMEHATEAD APOGH —73i Ha

)

-——;—, To OyaeM nMeThb: mpewHus npobb

HoBasg Apobb _

10,
21’
[ 4 I7 ) . 28\
(=3)-(=9)]:[5-(-3)]=(+ n): (~&)=
8.45 8.5 2.5
=T8T T 32T 37 2] :
Mbl BHANM, 4TO Be/Mil4iHa JAPOGH OCTAIach LPEWHAAN,

Ilonbaysace 3THv CBOHCTBOM APOGH, MB MOXEM BHIOIHITS Hat aareCpan-
YCCKHMH JIPOGSMHM TakHe e npeo6pa3oBaHHd, Kakue B apudMETHKE yKa3bi-
BAIOTCA I8 ApoGeH apngMeTHYECKHX, T. e. MW MOMKEM COKpaIlaTh, €CTH
BO3MO¥HO, APOOH ¥ NRUBOANTE HX, CCAH HYWKHO, K OJHOMY 3HaAMEHATENIO.
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69. flpuBenenne yJjeHoB ApPOGH K UeJOMY BUAY. ECaH CAyYliTCH, uTo
YacHN JAPOGH CaMH couepkar B cefe apoGH, TO, YMHOXAS IIX HA BROpaH-
HOe Haajexauum obpasoM 4ncao ian na aarebpaldecKoe BhpameHHe, Mbl

N
MO¥cEM OCBOGOANTLCR oOT 3TiHX apoGeit. Hanpumep:

i° 9
1) 55— ; yMuoxis 06a ujena wa 4, monyumm ;;%;
Zn
2)5—; 04 6.
1 n ’ ° » » n <T, ° 2’,1 ;
[
ax —1 ax? — x
3) = T ® » » s X, ” __x__l__"
l—=
Ynpaxcrenus.
IpupecTy wrenn Apoby K uUeAOMY BiIY:
5 2 , |
7* 0,3ab a? m -4—ab 3 W @3 3y — T
118. —_ H - yF . 110, . . . .
g ” 3, 0 26m LR Y a—b
8 6 o 3
1 7 . " )
2-§-(d+b) 3a--.§ (Lt—{-b—f—? !+;—x_z
' ) X .
120. i : T 121. FrEsYEaE — -
X

4 — 1 — —-— a
4 [
70. flepemena 3HakosB y uJjeHoB apoGu. TlepemennTh 3Hak Ha npo-
THBOMOJOXHKH nepen YHCAHTEC/IEM H 3HaMeHaTeNeM APOOH — 3TO BCE& PaBuo,
YTO YMHOXHTb HX Ha ~— 1, OoT 4Yero BeauyuHa Apobn He H3MeHHTCcH. Tak:

—8 —1 = +10

—_— 2 H-—-—2 0:—0 llr—,)-=——5

—4 +4 +2 —2
3ameTHM, 4TO €CAH NepeMeHNM 3HaK nepexn xamm-mtéynb ONHHM 4Yae-
HOM Apo6GH M B TO K€ BPEMs MNepeMeHiM 3HAaK nepes camMolt Apobblo, To

BLJH{.‘!HHE JIPOGH TOWE HE H3MEHNTIA; HanpnMep
— 10 . —10_ o 10
+ 2 —— 5) —9 —_— 51 5.

OTHMA CBOHCTBAMI APOGH MOXKHO HHOLA2 BOCNOJAB3OBATbCH NS HEKOTO-

poro eé npcoGpalonBaHul, HanpuMep
m — n® ___(m—{—n)(m—-n):__(m_i_”).

m? — 2
A—m = (n—m m—n
Ynpacnenus.
[lepeMeHuTb 3Hakd Y YHCAHTEIS H 3JHuMeEHATeNAR npoéeu:
1—x, —3a% 1-—a
122 —% T 27
— a2 — b2 - 2ab 1 —m2
123. b-—-a+ T
124. He usyeuns seJHUHHN Apobel, DOCTaBUTDL 3H2K — nepel KaknofA apobbio;
—3a, S5x* 1—a, a m‘-—rﬂl
6 ' =3 b *2=Xx' a—m"
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71. Cokpamenune npoGeil. AareSpandeckas Ipo6b MoweT ObTh NPH-
BeleHa K 60/ee NPOCTOMY BHAY B TOM CIyvac, KOFLa YHCAHTEAb M 3Ha-
MEHaTeldb COAEPHAT (OlUHE MHOMCHTENH.

[lpumepw.
48ab __4b, 3ah _ 3 160a%b%a?, _4a%d?
60ac ~— 5¢’ Tad T 7a’ 120a3b%¢ 368 °

M3 npHBeA@HHHX OpPHMEPOB BIAHO, HTO

npu coxpamenun xpobell ko3dpPuuveHTH YACAATENR W INAMEHATENSR
coKpamalorca Ha Hx o6muii neautens, a o6mue GyKBeRHbIE MHOXKATEIH
coxkpamaiTca Ha o6uylo cremexs, B KOTOPOl OHH BXOAAT B WHCJARTEND
H B 3HameHaTeJb.

Ecan y apobu uucanTenb HAH 3HaMeHaTeNdb (HIH TOT H JAPYro#) —
MHOTOYNEHH, TO HalO NPEABAPHTENLHO PAINOKHUTH STH MHOTOY/IEHH
Ha MHOXHTENH (Tak, xaxk Oul10 ykazaHo 8 § 66); ecnn s uicae ux oka-
WYTCH ONUHAKOBHIE, TO HA HUX 1APOGL MOXHO COKPATHTL.

ITpumepu.
6x2 4 8xy  Dx (3x+4y)___‘.£r_ .
9xy 1227 3y (Br+4y) 3y’
x2— | __(x+1)(x—1)__x~l___l__(x 1)
2cF277 7 2(xF1) T T2 T 2V

i
(BMECTO JCNAEHHA HA 2 DnNOCTAB1EHO yMHOAEHHEe Ha -,;) .

Ynpaxcuenus.

Coxpatuth ApoGH:

- 7. 2m _ 4a°h 4253
1283, =— 77—, 3 T 550
Tx" 3m?’ 6Gab2’ 112x2y2
126, 12ab. 3atbe’ 48a3x%

* 8ax® 12ab*’ "45axy
127 ab 9xv |, 4a-+8

T atfab’ It —3xy’ 4a—8'

2 — 2
128. & +a; x 3 ; aﬁ+a.
at—a’ xt—9 ' a*—1

129 x(x — 1) . ax+ x| S5at+45at
22— D 1)’ Fbx—ext' Tar— a2
130 (@ FbP {a — b2, 7=

at—b " (I pyp— ()2
72. lpupenenne apobeit k oGulemMy 3HamMenaTearo. a) Boabmén apobn,
Y KOTOPHX 3HAMEHATEAH—GCyKBEHHHE O1HOYEHh; HANPHMEp:
e, ¢ 4
20 ' 3ab’ dab?’
3a ofwnA 3HaMEHATENb HYKHO, O4EBHAHO, B3aTe 30ah2. Jonoaxurte1b-
HHIMH MHOAHTEASMH Toraa Oymyt: 13eb, 100 u 6.

al®® 152 ¥ 108e . L 6d

20 T 30abi’ 3ab T 0alR' 5ab — 3gane’
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Bo3bMEM ewi® mpumep:

a . 3 ., &
i26%¢* 8actaZ’ 18ab’

O6uwuft 3HameHaTenb XOJX¥EH JNEJHTHCA Ha BC€ NAaHHKE 3HAMEHATENH.
CnenoBatensio, HauMeHbIUHM Kko3dbduuHeHTOM 8 obuieM 3HaMeHaTeNe 9B-
ngetTca ofiiee HauMeHplIee KpaTHOe NaHHHX kos(puunentoB. ByxpeHnue
COMHOXHTEJH HONKHH BOHTH B OOWMA 3HaMeHaTenb B TakoH cCTemeHH,
KOTOpPaf Jenunach Obl HA KawIAYIO CTefeHb, KOTOPYIQ STOT MHOXHTENb
HMMeeT B 3HaMeHaTensx. 3HauMT, B JaHHOM mpuMmepe 32 kodpdnuueHt o6-
1Iero 3HaMeHAaTens MH INOMKHH B3ATh o6Guiee HauMeHbluee KPaTHOe HHCen
12, 8 m 18, T. e, 72.

MHuoxuTenp @ nonked GHTL B3AT € noxasareaeM 3, MHOXMTEAb b — ¢
nokasateneM 2 u T. A. O6wuit auamenartens Gymer: 72a8b2céd?.

HonoaunteNbHHMH MHOXHTENAMH Oynyt: 6a®c®d?, 9563 u 4a2bctd?.

S batctar | 3% 275 5c40°0¢'®  90q2cta2

127¢ — T2a%cid?’ Baicidr— T2adcd?’ “18ab . T2a%icdE

W3 9THX npuMEepoOB BUIHO: AN

Yro6m HaliTh oOGmEA 3HAMEHATENL HECKOJBKAX aJre6pandecKux
ApoGell c OAHOYACHHHIMH SHaMeHaTessAMH, NOCTATOYHO B3ATH Oofmee
HaUMeHblnee KpaTHot ko3 duuneHTor 3HameHaTeneR NaHHBLIX HpoGed,
- 3aTev B3ATh GYKBEHHHE MHOXWUTEJIA B HAWBLICIIel CTENeHH, B KOTOpPO#H
OHH BXOIAT B FAHHHE 3HAMEHATENH; IPOH3BENCHHe BCEX STHX MHOMHA-
tenefi m Gyner o6ulMM 3HaveHATeaeM AAHHBIX NpoGeil.

6) Jaree Bo3bMéM apo6H, Yy KOTOPDHX 3HAMEHAaTEJH—MHOTO-
yJeHb; HaupuMmep:

x . v . z
a—b' a+b’ a2 — b2

Pa3nowuM KakaumH 3nameHaTesnb Ha MHOXHTeau. [Tepsue npa we pasna-

rajotcs, a Tpetuit pasch (@ -1 &) (¢—b). Suaunr, oSulum 3HaMcHaTEneM

6ynet a? — b%; nonyunm:
2 axfbx, ¥ ay—by. z
a—b" at—8"' atb T at—b2’ g P
B) Moxer cnyyuThCs, TO HHKaKasg napa ssamenHareaefl ne
AMeeT o6wnx MHOoOXxuTeael. Toraa HALO NOCTYNHTHh Tak, KaK STO
nenaercs B apndMeTHKE, a IIMEHHO! YMHOKATL YHCAHTENb M 3HAMEHATeNb
KawcaoHf npo6u Ha NpoH3BEAEHHE 3HAMeHaTeneH Bcex OcTanbHeX APoGef.

Hanpuwnep:
1. 2. 26, 3¢, a-5n-2p  26.3m.2p 3c-3m-5n r e
*3m’ Ba’ 3p’ """ 3m-dn-Zp' 3a-3m-2p° 2p.3m-5n’ :
10anp | 12bmp | 45rmn
30mnp*® 30map’ 30mnp °
9 a | ala—~b bla+b) e.
fad a—0 " @+b@a—b" @+va—b'

al—ab v
et at =2’




Ynpaxcuenus.
[TpusecTH APOSH K ONHOMY 3HAMEHATENH:

3 4 x v X 4
BL 2. 30 % @ T %
2 3 1. 7x 2 4p2
82 20 % 3% a@r ' GxC
133, 2 Sab . x ¥
* "3a%c ' 4mxty’ 4ab’ 8a%t *
3 a 3x
134. 825" 3x, 553 (npencramn'b 3x apobulo —l—) .
133 x4y X—y . 1 2 3
* Sx—3y' BxF3y' mfi1' m—1" m—1'
136 2 3a | 1 2 1
=21t x—1" k=1 20—1" (x—1)x—1)°
x v . a—b 24 1
137. 28a%b2 ' 2la?’ b ' a—b> at-—b

73. Caowxenne ® Buiuntaune apobeli. Ilo npasuny nejnenus MHOTO-
yjleHa Ha oJHOWIcH (§ 59) M MOKeEM Hamicars:

a+b+c La—b a b
m+m

n m m m

Ynrtag 9TH PABEHCTBA CMPAaR3 HAJMeBO, HAXOMIIM:

1. Yro6H cJa0XKAT> APoGH C ONNHAKOBHIMH 3HAMEHATeNAMH, HAJo
CAOKHTL WX HYHCJAHTEAH H NOX CyMMOH MOXNMHCATH TOT Ke 3HAMEHATENb.

2. Yro6nt BHYecTh ApoGH C ONYHAKOBLIMY 3HAMEHATENAMH, HAXO
BHIYECTD HX YHCJIHTENN H noh PasHOCTbLIO UORAMACATL TOT Ke 3Hame-
HaTCaAb.

Ecu nasdbne In8 CROXKEHHS NN BRYHTAHNA APOGH MMCIOT PasHme
3HAMEHATCA, TO UPEABAPHTEILHO HX CI€AyCT NPHBECTH K OLHOMY 3Hame-
HATETIO.

Hanpumep:
. a¥l r”l ebd adf +-cbf +-ebd
e N R bd
3m22t 5n2°7¢ ___6bm? — 25acn?
2. Toabe — 4ab= =T 202%c

3 r4+1 _ xt43

* Dx 2T et

2¢ —2=2(x—1) | don. wmuox. = x -1
2x3 — 2=2(x2 — 1) =2(x -+ N (x—1) | =

O6uwintt 3nam. 2(x - 1)(x—1)
B pesyabTare BaMHTaHHE MOTy4YHM:
(x4 1= (243 _ 42+l =8 %2V __
2x+Nx=1) — T 2xFhx—1) T Ix+h=0" a1’



Ynpacnenus.

1 1 1 2 5. a—1 2¢+3
1 — Sh = T3 Toy —5— — /.
33 a—*;%tlic x-+dx 2 4
1
139, 1 — — -}- = | #306pasut 6b10 — |.
" +x2 .0 pasuTb 1 apoduio 1 )
— 2(3—x 2t —
uo 1 E-1; 2020 2]
24x  2—x 1+4-6x 140 2ab b a+b
14+2r 1—2x 4a2—1° ':12—b3+a3+ab at —ab’
2= %, ecan pmecto x moactamts —22 2
n—1" m-n "
74. Ymuoweune npoGeft. Yto6m ymuomuts npo6b Ha APOGL, HANO

YMHOXHTD YHACAHNTE/b HA UYACJHTEAb A 3HAMEHATeAb Ra 3HAMEHaTeldb
# IepBOe NPOA3BEACHHE B3ATh YHCJINTE1EeM, @ BTOPOE 3HAMEHaTeaem, T. €.:

a c ac

—_— . — == =, 1

b da bd (D

310 nPaBHNO COBNALAET C NPABHIOM YMHOKEHUR IPHMMETHYECKHX 2pO-

Geit. Ho rak kax 101 Oyksamun MOIYT nOAPa3yMeBaTbCsl HE TOJbKO L he
NMOJIOXKHUTE/bHLE YHCNA, HO M APOCHEE H OTpHUAaTeNbHhE, TO HEOOX0AUMO
NPOBEPHTL STO DPABHAO U Ans RpoGell anreCGpapueckiix, Korjga 4ucaa a,
b, ¢ n d 6yayr kaxkne yromso. [lpeanonoxnm cnavana, yTo Bce STH yHCIA
NONOXHTE/AbHWe H NpoOuue. ITycTs, Hanpiumep:

2 7 S5 9
aq = — b— — . e==-— 1 = —,
3 8 g 1 d=7
MoncrariuM 9TH 4HCAA B paBeHCTBO (1), BWUNHCANM OTIAEABHO ero Je-
BYIO H €rO MpaByl0 YaCTH i, CPABHHB Pe3YJAbTATH, MNONYYHM:

141,

143. Bo uro obparnutcs apobs

5P 3837 AT 6469
a ¢ _ 28 54 2854
5 °d 37693769

(OKOHTaTeNHLHOrO BHYICAEHHS [PONM3BOANTh He Gynewm).
Tenepb Haliaém npasyio 4acTb pasenctsa (1):

ge—=2.5_.25 4, T 9_79,
3 6 36 — 8 i 8§4
ac__ 2.5 79  2.5-8-4
bd~ 36°'84 36-7.9°

Cpasmmaﬁ nonyyeHHue pe3ybTathi, Mhl BILTIM, YTO OHH OAWHAKOBH,
Tak KaK (COrMacHO NEPEMECTHTCNLHOMY S3aKOHY YyMHOXEHHS HEeNnX uicen)
2.8.5.4—2.5-8-4 u 3-7.-6.9=3-.6-7.9. Cnexorare;1bHo, paBen-
creo (1) octaéTc BEpPHHIM H B STOM Cly4dae.

Teneps AonycTHM, 4TO Kawkoe-HHOyAb M3 uncea a, b, ¢ n d caena’iochb

o

orpunareastns. IlycTb, Hampumep, a=— ——"3— (b, ¢ 1 d umewT npexuue
a

3Haqemm). Toraa Ilp06b —l—‘- caenaetcs orpuuarcnbuoﬁ, K BCH JICBAA 4acCTh

papedcrea (1) Takwe GyleT OTPHUATEAbHWM uucaoM. B npaBo#t wacti

nposanejieste ac CI1EJaeTCA OTPHLATENbHHM, H TNOTOMY BCSA NpaBas uacTb

TO:e OYyXeT OTPHLATEIbHLIM YECJAOM. AGCOMIOTHA® XK€ BEIHYNHA y JncBofl
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YacTH m y npapoft yacru ocraneTcd npexngg. 3uaunT, paseHcTBO (1) He
napywnres. Tak e yGeauvcs, yTo paBeHcTBO (1) OCTa&TCH BepHWM H
TOrjia, KOrJa M JApyrie 4icnad COeAaloTCH OTPHUATeThHHMH.

Bed 1o, 4TO Mu ceifuac FOBOPHAN O YacTHOM [puMepe, MOKeT GHTDb
NOBTOPEHO O BCSKOM APYyroM mpusmepe; 3uaunt, pascwcrao (1) BepHo mpn
BCAKHX 3HaueHHsx Gyks a, b, ¢ u d.

75. Ksagpar m xy6 npoGu. [lpumernm mpaBuno ymMHOWeHHR apoGelt
K BO3BHmIEHHI0 ux B kpaapar n xky6. CornacHo npasuay:

al\?2__a a a2 a\3_a a a _a®
)T T b b)—b b e B

Otcwana caeayer:
Yto6W BO3BLICHTH B KBAApaT HJIM KyO aareGpamueckyio Hpobh,
HaNO0 BO3BHICHTb B 9Ty CTeneHb OTAEJbHO YUCJAHTENAbL H 3HAMEHATEJb.
76. Jlenenne npoGeii. UYto6w pa3neants npobp Ha Kpo6b, HARO
YMHOKHTL YHCAHTEAb nepBoil Apo6u HA 3namenaTtess BTOpOH, 3HaMe-
HaTellb NepPBOfl HA YHCJAHTeJlbL BTOPO U NMepBOe HPOH3BeAGHHe B3ATHL
YHCANTeNieM, 2 RTOpOe 3HaMeHaTeJeM, T. e.!
e o
b/d
Yro 370 PaBCHCTBO BEPHO AJIs BCEX 4iiCea a, b, ¢, d, MOXHO yGeanThes
npoctoll nposepxol Aesenna: yMHOXHB YacTHO® Ha Ae/HIC/Ab, Mol noay-
UM Aeaumoe:

ad ¢ adc~ a
be d bed T b
ad a d
77. 3ameqanus. 1) Tak kakx b % ° ¢ » TO OpaBino Aenenns MOKHO

BHCKA234aTh lUHaye:

Yr1o6bl pasneiuTh np&ﬁb #a Apo6b, NOCTATOYHO NEpPBYIO YMHO-
WATH HA OOPATHYWO BTOPOHi.

2) Benkoe nenoe adreGpanyeckOe BLbIPAXEHRE MOKHO  PAcCMaTPHBaTh
Kag HpoGb, Y KOTOPOH yicnuatesnb €CTh STO NENOe BHPAKEHHEe, a 3HaMe-

a 2 3x2
HareseM cay&ut l; nanpumep, a =7 3x ==~ H T MO [TosTomy nas-

Hi4e HaMu MpaBuaa geilcTeuit wan KpPoGAMM MOXKHO NMPHAMEHATHL H K Ta-
KAM CJy4anM, KOTAa Kakoe-nnbGynp H3 HaHHLIX BHIpPAKEHHl ecTs LeJoe,
CTOHT TOAbLKO STO 1enoe 1306pa3nth ApoGbio. Hanpumep:

b o_a.b_ac
e T 1¢T b
)’npaafcueuaén. a1 \ )
X . —n X - 4dx2y? a2 — | Ga
— 2. . 2 L
144. 5278 B T 145. T5mias -45p2g 3 I

. ab \ . daret  4a‘lic?
146. (a +2z +b) (b T+ b) ' 4x¥yizd 3xtyizz’

147. l:"" :4al?,  8ladb2; 22"
am, “Sxiy”

14s. a3+b2,5a?+5b3; (x+ Xy ):(x— xy )

a?—0t" a0 x—v

it



OTAEJ YETBEPTH {1
YPABHEHUSI NEPBOM CTEREHU.

I. Obmue cBoficTBa ypaBHenuii.

78. Papencrsa m ux cBofictBa. [sa yncaa wan IBa aare6panyeckux
BHIPRKEHHR, COCAHHEHHKE MEX Iy CODOR 3HAKOM ==, COCTABASIOT PRBEHCMEO.
Yucaa 9TH HIH BhIPAXCHHA HA3HLIBAIOTCR ¥acmAMml PABEHCTBA; TO, YTO CTOHT

HaTeBO OT 3Haka==, COCTAR/INET A€6YI0 4aCTh, a TO, 4TO CTOHT HAMPARD
OF 3TOFO 3HaKa, COCTaBAAET mpagyo ¥acTb. Hanpuwep, B pasencise:
ata-fa=a-3

7eBas 4aCTh €CTb CyMMa &-}-a-}-a, a npasas — nponsseaenne a-3.

OG60o3Ha4YHB KaKAYI0 4aCThb PaBeHCTBA OaHOR OykBo#, Ml MOXEM rias-
neflinye cBOMCTBA PGBEHCTRA BHIPA3INTL TaK:

a) Ecom a=0»b, To n b__a T. €. YACTH PABEHCTBA MOXKHO MeHdTh
MecTamu.

6) Ecnn a=b n b=c, TO @==¢, T. €. eCJld RBa YHCAAQ PABHE
HOpPO3Hb TPEThEeMYy, TO OHH PaBHHI Mewnay coloil.

8) Ecin g=bum=n, 10 a-+m=b-+nn a—m=b—n,r. e
€CaW K PaBHBIM YHCJAM NPHOABAM HJAH OT PaBHBIX YHCEN BHYTEM
pasHMe YHCIA, TO PABEHCTBO HEe HAPYWATCA.

a b
r) Ecim a=b w m==n, To am==bn n ;7==-» T. € €CAR pas-

Hbie GHCAA YMHOWHM HIAH Pa3fde/IMM HA PaBHbe YHCAL, TO PABEHCTRO
He HapymHTCH.

[Tone3uo o6GpaTHTH BHUMAHWE HA TO, YTO YMHOWEHHE HWAW JHeleHue
o6eux vacrell paBeHCTBRa H2 ~-1 PaBHOCHJABHO IepeMeHe 3HAKOB me-
pel 4acTAMM PaBeHCTBA. Tak, eciH obe yaCTH PaBeHCTBA — X = —0
YMHOXHTb Ha — 1, TO nmoayyuM: x==>5.

79. Tonmecrno. HBa anreGpanyeckHX BHPIKEHNT HALIBAIOTCE MO~
OecmsenHnAlt, €CNNI1 NPH BCAKHX YHUCACHHWX 3HAYCHHAX BXOXFUMIX B HIX
GYKB OHR WMEIOT OAHY W TY Xe uincaeHuylo enynny, Taxosw, sHampusep,
BHPaXEHHS:

ab u ba; a-f-(b-4c) n a--b-}-c

Ecan B xakou-suOyAb paBeHCTBe O0e ero 4YacTH COCTABJAfOT TOXJe-
¢TBEHHWE anreGpauyeckue BHIPOKEHHA, TO TAKOe PABEHCTBO HA3LIBIETCH
moxcodecmeo . TaKoBo, HampHMep PaBEHCTBO:

a5-0c=a4 (0



TOWNECTBOM HA3WBAETCH TaK¥Ke M Takoe paBeHCTBO, B KOTOpOE BXOHST
TONBKO YHCJA, BHpaKeHHwe WigpaMy, ecau o0e €ro YaCTH NO BLIMIONHEHHH
BCex HeHcTBHl, yKadaHHHX B HHX, JN4IOT OAHO H TO XK€ HHCAO, HApAMEp:

(40.5):8=>5%,

80. Ypasuende. [TonoxiuM, MH skejaeM PRIUNTH TaKylo 3alayy: OTWY
40 ner, cudy 17 ner. Yepea cKoabKO JeT orell, GyLer BABOE CTapule ChIHA?

OGwkHOBeHHLIM (apudMeTHYeckHM) NyTEM 3aRavyy pewintb TPYHAHO.
PemmnM e8, npumennB GykBeHHoe oGo3Hadenune. OGO3HaYHM HCKOMOE HHCAO
aer GyxkBoH x. Yepea x ner oruy Gymer 40-}x Jser, a cuHv Gyaer
l7+x aetr. Ilo ycnosmo saiaun 4Yucao Jaetr orua, T. e. {4.-4x),
ZOoMKHO OuTh BaBOE Goiblie 4yNcaa Jer cwHa, T. e. (17-4-x). IJro mum
MOXEM 3alNcarh B BHAE PABEHCTBA:

404 x=2 (174 x).
IMpoBepxoiil yGexnaemcs, 4TO STO PpaBeHCTBO BepHO npn x==06. B
CaMoM JeJ/ie, HIpH STOM 3Ha4eH!IH X Gyler;
40-}-6=2(17-}6); 46==46.

Hpu BcAxoM ApyroM ynciae, KOTOpOe MH NOACTaBHM BMECTO X, paBel-
CTBO HapYIUHTCH,

ST0 paBeHCTBO He/ALSS HA3BATh TOXOECTBOM, TaK KaK OHO BEepHO HE
NpH BCHKHX 3HAYEHHAX BXxoAsuied B Hero Gyksu. Toabko noacraHoska 6
BMeCTO X 00paliaeT STO PaBEHCTBO B TOWAECTBO:

46 =486.
Ecau oGe yacTH paBeHCTBa, cOoiepkauiie QLMY HIH HECKOJbKO Gyks,

AMEIOT OAHHAKOBYIO YHC/EHHYIO BE/HYHHY HE MPH BCAKIX YHC/IGHHBIX 3Ha-
YeHHAX 9THX OyKkB, TO NAHHOe PABEHCTBO HA3LBaeICAd YpaBHeHueM, a
uncaa, o003HayeHHbe STHMH GyKBaMH, HA3WBAIOTCH HEL38eCHKME (duc-
Jnamu) ypasHenns, IOTH 4HCAQ OGHKHOBEHHO OG03HAYAITCA MOCAERHHMH
OykBaMH NaTHHCKOTO aagasura (x, ¥, 2...).

YpapreHusa OblB2IOT € OXHHM HEH3BeCTHHWM, € ABYMf H T. A.

PemwnTsr ypaBHeHmNe —3HauulT HaflTH Te 3HAYCHHS BXONSIULIX
B HEro HEH3BECTHHX, KOTOpue YN OBJNETBOPHIOT YPaBHEHHIO, T. €.
o0palaloT ero B TOXKAESCTBO. IDTH 3HAaueHus HEM3BECTHHX HA3LBAIOTCH
KOPDHSIMU YDaBHRRIS.

YpaBHenue ¢ OXHHM HEH3BECTHHM MOXET HMaThb ONHH KOPE€Hb, JB3 .
KOpHA U 6onee; Halpumep, ypasHenne 3x — 2==13 HMeeT 01HH KOpeHb (5),
ypaBHenne x24-2=3x wumeer nBa kopua (1 u 2), ypapHesue
(x—1){(x—2) (x4 1)==0 mumeer rpu kopuz (1, 21 — 1)) § T. .
Moxer pawe cny4uThbes, 9TO ypasHeHHe COBCeM He hveeT kopud. Takoso,
Hanpumep, ypasHeHne x?=— —4; kaxoe Ou MOJOXKHUTE/JbHOE IIH OTPHLA-
TENbHOE YHCAO Mb HH MOACTABHAH Ha MECTO X, KBaApaT 9TOrO YHC/AA He
MOXET paBHATBLCA OTPHUATENLHOMY 4HCTY.

YpapHenne, BuiBexennoe Bhiue H3 ycaosulfl Haumelt 3anaum, HMeer Ko-
peb 6. Dro u ecTh oTeeT Ha Bonpoc 3anaun. B camom mene, wepes
6 ner oruy Gymer 46 aer, a2 cuny 23 roxa, T. e. BIBOS Meublie.

1) Bemommiy, 910 eai KakoM-AiSyib COMHOWITEI> PaEeH HY.UO, TO 1 NMPONS-
BeleHre PABHO HYai0, ¥ 00pATHQ,
3
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Taknv 06pa3oM, ANA pelieHHs HEKOTOPHX 3alay nole3Ho mnpuberats
K COCTABIGHHI0 YPAaBHEHHH H HayuyHTbCH pelaTtb HX, a A8 STOTO HeQO-
XOJHMO OSHAKOMUTBCA € HEKOTOPHMH OGUIHMH CBOHCTBaMH YypaBHeHHH.
Peurnn ans npumepa npuseaénnoe Bmiue ypasHeHiue:

404 x=2(17T}x).
Packpouu ckOGKH B MPABOH YACTH YPaBHEHHS:
40 - x == 34 - 2.

OtniMEM OT o6eux uyacTedl ypaBHCHHR TO X7 monvwin:
40 =234 1-x.

OtnuMmeM, HakoHel, oT oGeux yactel ypaBHeHHs no 34; nodyum:
6 =—=.x 11, 3uaynt, x=—=0.

Hrax, nocpeacrasom psia npeoGpazoBaHiift HAllero ypaBHEHHR MW [I0-
AY4HIH a8 X 3HadeuHe 6.

IlpuMepHO TaknM 06pasoM, Kak Mel yBUAHM [alee, PeLaioTcs H Apy-
rue ypaBHEHHS,

Ynpaxcnenus.
149, Kakne w3 CieayIOlIKX PABEHCTB MOMHO HA3IBATh TOWKLECTBAMH W KaKle—

YPaBHEeHHAMH;
ft+y=y-+4x: (@ — b+ x)c=ac — be 4 xc;
3 —4=2a+41, 8x41=05x-+7 albc)=abe

Qr=ux-}1, (xy).y = x; a:2b:=-%-:b.

81. PaBnocHibHbIe ypaBHerAs. JIBa ypapHEeHHA Ha3LIBRWTCR PaBHO-
CHUNLHRIMM, €CJIH BCE KOPHH NEpBOro YPABHEHHA CJAYKAT KOPHAMH
BTOPOT0 YpaBHEHHS H, 06PATHO, BCE KOPHH BTOPOT0 ypPaBHEHHS CAYKAT
KOpHAMA nepBoro ypaBHexusn. Hanpumep, aBa ypasnenua:

x?4+2=3x u IJx—2=ux?

PABHOCHABHH, TaK KaK Yy HHX OXHH ¥ Te e KOpHi, umeHndo: 1 u 2; ypas-

HeHnR e
Tx=14 n x*}+-2=<3x

HE PABHOCHAbHH, TdK KaK MEPBOE IIMEET TO/NbKO OJHH KOpeHb 2, Toraa
KaKk BTOpOE, KpOME 9TOro KOpHiA, uMeeT ewd apyrolt kopeub 1.

Korna, pewmas xakoe-auGynb ypaBHEHne, MH COBepilaeM Hal HHM
HEKOTOPHE npeobpa3oBaHud, TO STHMH npecOpa3OBaHHAMHM Mhl SaMEHZEM
JaKnnoe ypasHeHHe moCaenoBaTe/ibHO Apyrumi, Gosee NpOCTHMH, 40 Tex nop,
floKka HE nOJAYYHM YPaBHEHHA CAaMOrO MPOCTOr0 BHAA: X ==@a; TOrfa Mu
TOBOPHM, YTO STO YNCIO @ H €CThb KOpPeHb AaHHoro ypasHeuns, Ho yr-
BEPXKNATh STO GE3OWHGOYHO MBI MOXEM TONbLKO TOrAa, KOrAa y Hac ecth
YBEPEHHOCTb, HYTO BCE YPABHEHHA, MOJAYyYEHHME MPH nPeoGPa3OBAHHAX,
PaBHOCHAbHN AAHHOMY YPaBHEHHIO.

[lpeobpaszosanua, KOTOpHe HAM NPHXOAWTCA COBEpWIATH HAK ypaBHe-
HISIMH, OCHOBAWW K4 JBYX CBOHCTBaXx ypaBHEH)S, KOTODHE Mu cefiiac
PACCMOTPRAM,
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82. INeproe ceofictso ypasreunll, Bosculs xaxoe-HuGyRs ypaBHeHNS,

HAMpUMeD TaxKoe:
x1 4 2 == 3x. (1

[Tonoxnm, 910 X 00enM YacTsiM STOTO YPABHCHAY MH NPROABRIH Kakoe-
HROYOb OAHO M TO XK€ YHCAO M ([ONOKHTENLHOS, OTPHUATENLHOS WIN
Hy/b); TOFda MH IIONYyYHM HOBOE YpaBHeHMe:

x?4+24-m==<3x+m. (2)

JIlokaxeM, 4TO STO ypaBHeHHe paBHOCKIABHO mauHoMmy. Ilas storo amo-
CTATOYHO YOEMMTHCH, BO-MEPBWX, B TOM, YTO BCAKHA kOpeHb ypaBueHHs (1)
yaosaeTsopseT H ypasueumio (2), H, BO-BTOpPWX, OOpaTHO, B TONM, 4TO
Bcakui Kopenb ypaswenus (2) yaosiaeTsopser # ypasuenuio (1)

8) [lyctb ypasnenne.(1) nmeer kaxod-uuGyap kOpenb, Hanpumep x=—=1,
31a 3HAYHT, YTO KOIda B 3TO YpPaBHEHI€ HA MeCTO X noacTasusM 1, TO Bhi-
pakenne x2-|-2 crenaerca paBunM Bupaxenuio 3x (Kawmoe HI STHX
BpaxcenuRt o6patutcs 8 uncno 3). Ho rorna npu x=1 cymmn x3-- 24 m
n 3x -+ m caenaTcs paBHLIMH, TaK KaK €CAH K PaBHHM uyncnaM (3 # 3)
npu6aBHM OLHO R TO Xe YncA0 (m), TO u fony4HM paBHue 4ncna (3 m
u 3 -} m). 3uaunt, kopeub x==1 nomKeH GuTh TaKKE KOPHEM ypaBHe-
unst (2). Ecan ypasnenne (1) mmeeT emd xaxol-HrOyab KopeHb, TO O HEM
MOXNHO CKA3aTh TO Xe caMoe, 4TO ceHuac Minl TOBOPHJIH O KOpHE Xx=—1,
T. €. NTO OH YAOBJAETBOpsieT H ypasHenuio (2). Takum 00pa3oMm, Kawanf
KOpeHb ypasHeuus (1) npuHaanexHT H ypasHeHitio (2). .

6) Honyctum, uto ypaBHenne {2) nmeer Kaxofi-unOyab KOPeHb, HalpH-
Mep x== 2. 3TO 3HYHT, YTO €C/H B ITO ypaBHeHHe HA MECTO X NOACTABHM 2,
10 BHpaxenne x2 - 2 -} m cnenaercs pasHHM Bupawenuio 3x ~}- m (umenno,
KaXAOE H3 STHX Bhipaxeuui” obpaturcs B uncno 6—4m). Ho Ttoraa npu

==2 H BHPAKEHUR x'+2 H 3x cOenaiTCK PaBHLIMH, TAK K3aK €CIH OT
paBHWX 4Hcen (6 m B 6 -}-m) oTHuMEM OZHO H TO Xe uHCIO (M), TO M
NORYYHM PABHBIE YHCAA. HAUHT, X =2 eCTb TaKN(e KOpeHb M ypasHenus (1).
Ecnu 6ul ypaBHenne (2) ameno ewd kako#-uuGyAb xopeHb, TO O HEM MOXHO
Ouisi0 Gl NOBTOPHTHL TO e caMoe, YTo MW cefiyac cxasann o KopHe x=—2,
T. €. 4TO H 3STOT APYro# KopeHs ROMKEH YAOBJAETBOPAThH ypaBHEHHIo (1).
3uauMT, BCcaKHH kopenb ypasuewis (2) Aoaken OniThb B KOpHEM
ypasuenus (1).

Ecnn xe xopua ypaBuenuft (1) o (2) onsm wn Te e, YO ypPaBHEHHS
STH paBHOCHAbHH., CBONACTBO 9TO OTHOCHTCA M K BHMHTAHHIO H3 uvacTelt
YPaBHeHAS OZHOTrO M TOrO Ke 4jiCra, TaK KAK BuMITAHUE KAKOro-uuGyab
4YHCAA PABHOCHALHO NPROGABAEHHIO STOCO YHCAA ¢ MPOTHBOMNOAOKHLIM 3HAKOM.

Taxnn o6pa3zom, ecjiu Kk OGedEM wacTAM ypaBHeuns ApAGasiam uam
H3 HHX BHYTEM OHHO H- TO X€ YHUCJO, TO NOJYYHM HOBOE ypaBneHue,
PABHOCHJALHOE HEPBOMY.

83. Caencreas. M3 9T0r0 CBOACTBA MOXHO BWBECTH C/NEIyIOULHE CAex-
CTBHN, KOTOPHMH Y3aCTO MPHXOMIUTCH NO/TH30OBATHC MPK PeIeHHH ypasueHui,

1. Ynedn ypaBHEHAs MOXHO NepeHOCATb #3 onaHOR ero YactTa a
Apyryio, nepeMeHsB Hepel STUMA 4YjaeHAMH 3naxkd Ha o6Gpatume., Ha-
NpHmMep, NpHGaBHB K OGEHM 4aCTAM yPaBHEHHS

8t x2=7x—2
B AL I Knsenta, Anrebpa, i [ ]

|



90 2, noNyuHM!
84 x3J-2=7x.
Ynen — 2 n3 npasoft wacTH nepewdn B nesyio ¢ OGPATHUM 3HAKOM -
Bu4ta ¥3 mocncamero ypassenus no x3, nonyuus:

8+2ﬂ7x-—"‘..
Ynen -}-x* neperdn n3 neBoft wacTH B mpaByi0 ¢ OSPATHWM 3HAKOM.
2. Ec/R 7iBa ONAHAKOBLIX YJI€HR ¢ ONMHAKOBLIMH 3HAKAMW CTOAT

B PaSHHX WACTAX YPaBHEHAR, TO TaKUE YJCHW MOXHO YHHUTOXKHTb,
Hanpusep, eciu nano ypasnenne

6x-}8=x1-13, .
70, OTHSB OT OC@HX HaCTefl 9TOro ypasxeuus no 3, noayuns; \
6x = x3.
84. Bropoe cBoficTBO ypaBHennil. BosuMEm TO e camoe ypamHeHHe
X2 + 2=—3x (1)

X yMAOXAM Ofe ero wacTn Ha Kaxoe-wuGyNb YHCAO M, NOAOKHTENBHOE
RIA OTPHUATEAbHOG (TONBKO Me HA Hyap). Torfa nosyusus HOBOE ypaBHeHHE:

(x4 2) m==3xm. (2)

YroB OGHMERPYXATH DaBHOCRABHOCTh STHX ABYX ypasHenufl, Oydes
PACCYXNATh COBEPINEHHO TAK We, TAK MH PacCymAand OTHOCHTENbLHO nep-
BOro cBOHCTBa, & MMEHHO! NOKaXeM, BO-NEPBHX, YTO BCAKHA Kopenb ypas-
nenns (1) yAOBNeTBOPSET ypaBHeHHIO (2), H, BO-BTOPHX, 00parTHo;: Begkni
Kopess ypansenss (2) yaopnersopser ypassednio (1).

a) ITycrs yparnenne (1) nMeer kakoA-uHOyAdb KOpeHb, HANpHMEp X == |,
Bro sHayur, 4TO KOrjia B 9TO ypaBHEHHE HA MECTO X MNOACTaBuM 1, TO BH-
pamenne x¥-}2 caensercA pABHWM Bupawenno 383X (xk&xaoe H3 BTHX
paipaKkennft o6pataTcs 8 yncno 8). Ho rorma nipn x==1 u npouasenesns
(x? 4~ 2) mn Bxm cnena0Tcyd paABHLMH, TAK KK €CTH PaBHKe YHcaa (8 u 3)
YMHOXHM HAa OHO M TO K@ WHCAO (m), TO NOAyyHM paBHHe 4ncha (3m
® 3m). 3uaunr, KopeHp x==1 pomken OnTb TaKke H KOPHEM ypaBHe-
Hug (2)., Tak xaK BC@ HTO MOXHO [OBTOPHTD O BCRKOM HHOM KOPHE ypas-
renrs (1), To saknovaeM, wTO BCcEkHA Kopewb ypasuesng (1) mpuuan-
AeXHUT W ypaBrenuio (2).

6) O6parso, nycts ypasueuue (2) nMeer xaxof-uubynb kopeus, HampH-
Mep X == 2, 3T0 3HAYHT, YTO €CIH B STO ypABHEHHE HA MECTO X NOACTABHM 2,
To npoussenenns (x3-}2)m w 3xm cnenalOTCy PaBHNMH (KRKAOE H3 HHX
ofpatutca B yucno 6m). Ho torma npn x==2 n supakenns x*—4-2 u 8x
CHENAIOTCH PABHHMA, TAK KkaK €CAH paBHnie 4qHcas (6m w 6m) painennm
H& OXHO H TO e YHCIO M1, HE PaBHO® HYMO, TO NMONYYHM DaBHLe YHCAA.
3uaunr, XopeHb x =2, Kax H Bcakufl APyrol xopeup ypasuenxns (2), ecTp
TAKKE H KOpeHb ypabHenns (l); nosToMy ypesHeHHs STH PABHOCHALHML,

Ilpeanosowun Tenepb, 4TO HHCAO m, HE KOTOPOE Mu yMHOWanH OCe
WACTH ypaBHeMns, paBHO My aw. Hanpumep, yMHOKHM HA HyAb 4acTH
ypasnesns x?-} 2-—=8x, koTOpO® HMeeT nBa Kopua: 1 ¥ 2; Mm nony-
YHM TOrZa HOBO€ ypaxuemie:

(¥4 2)-0=38x.0.
e



YpaBHeHHIO STOMY YAOBNETBOPAKT He TOAbKO 1 M 3, HO M MPOM3IBOAB.
noe sHadenne x. Tak, noacrasiass Ha MecTo x uKcna 8, 6 w v, ., nonyuHss
(5?4-2)-0e=3.5.0; (6?4 2):02=3.6.0,

 F 0
27.0==15.0; 88:.0=x<18.0,
Ram
=0, 0=0

(Tax xax nmpow3meIeHWe BCAKOTO YHCAZ Ha Hylb €CTb Hyas). 3nauur, or
yMHO)l(EHHSI HA HYb .PABHOCHILHOCTD ypaauemm MOXeT HaprlHTbCSl.

TakuM 06pa3oM, eCau o6e TacTH ypasHeHHWS Mbl YMHOXHM WJA pas-
HeNHM H3a OKHO H TO ¥e 4YHCJAO, He PaBHOE HYJID, TO HOJYYHdM HO-
BOE YPARHRHME, PABHOCHILHOE NepsoMYy.

85. Caencrsuda. K3 sToporo csolcTBa ypaBHeHHH MOXHO BLIBECTH Cle-
ny;oume TPpH CNCNCTBHUSAL

1. Ecam Bce uneun YypaBHeHHa MAmeoT o6mali MHOXATENh, He
PaBHLIl HYJXIO 4 He COAepauinii Hen3BeCTHWIX, TO BCE 4YJeHb ypasHe-
HHA MOXKUO HAa Hero paspeantb. Hanpumep: -

60x — 160 =340 — 40x,
Pazzenns Bce uneun Ha 20, nomydma ypasHenue (Gonee npocroe:
3¢—8=17—2x,

2. Ypaasuenne MOXHO OCBOGOAHTL OT APOOGHBIX YJEHOB, He COXeps
Wamux Heu3BeCTHOE B 3HaMeHaredqe. Hanpumep;

7x—-8 x—85 43

6 -~ 4 ~§6°

[lpubendm Bce uneHm K OOLIEMY 3HAMEHATENIO:
14x—6  dx—15__ 86 14x —6—(3xr—15) 86
12 12 T2 12 j2°

O16pocus o6unfl 3HamenatTens, MW TeM CaMbM yMHOWHM o00€ 9aCTH
YpasHeHMR Ha OQHO H TO XK€ 4HCIO, He paBhoe nymo (na 12); o1 srtoro
NOAYYHM ypaBHeMHE, PaBHOCHABLHOE NaHHOMY:

14x —6 —(3x — 15)=286, unn 14x—6-—8x 4 15 =286,

3. MMepen BceMA 9JEHAMA yPABHEHHHA MOXKHO HNEPEMEHHTHL 3HAKA Ha
TPOTHBOUOJOMHWE, TOTOMY 4TO 3TO BC® pasHo, 4TO ymHOWUTH 00e YacTH
ypasuenun na — 1. Hanpnmep, nponaseas Takoe ymuoxenne yacrelt ypas-
HeoHs — 8 — x¥= — 7 4 2, noayunm: 8 + x21=7 -2,

86. YuHOKe:dHe aan AeJeHne uacTeld ypaBHeHHs HA ONHO B TO We
aareGpanyeckoe suipamenune. Yuorna npuxosurcs nas  npeobpasosanus
ZaHHOTO YPABHEHHSN YMHONKUTH (WAH PA3AENHTb) 06@ €ro 4acTH Ma ONHO
H TO xe anrebpauyeckoe Bhipaxkenue (B cneayowem naparpape Mo YBHANM
stoMy npumep). [lonyuennoe mnocne yMHOKEHHR HOBOE ypasHeHHE AHUIb
TOrda OKAXKETCH PABHOCHALHLIM KAHHOMY, KOTH2 anreGpaHYecKoe Bhipaie-
Hile, Ha KOTOPOE MH yMHOXHM (WAH pa3nennwMm) o6e 4acTH RAHHOTO YpaB-
HEHUS, He PABHO HYJNIO, TAK KAK OT yMHOXEHHS HA HY/Jb PABHOCH.be
HOCTB ypaBheHHA H2pywrdercs,

¥ 67
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87. Ilocroponnae xOpHR. YMHOXATH O6e Y4CTH YpPaBHEHHRE Ma OZHMO
M TO Xe aJxrerau'xecuoe BLIpaX¥eHHe NPHXOAHTCRK TOrda, KOraa Mu peuiges
YPaBHenne, conepwauiee 2xpoCnH, B BHIAMEHATEJR KOTOPHX BXOAHT HEHI-
BecTHOE. [lycTh, HanpuMep, HaRO PEWHTh YpaBHEHRE:

X 2 1 2543
ey tE—w—r—zteE—12p M
OGwnft anamenareab Becex apoGeft ects, oyeBnano, (x — 2)3, Ilpuseadn
BCE WIEHH K STOMY 3HAMERATENI0:
2e 42,
(1—2)’+(X— P (X— 2)’+(x—2)"
OT6POCHM €ero, T. e. NPYrHMA CAOB&MH, YMHOXHM BCE YneHN Ka {x—2)3

4 2=x—2-42x+2,

x?-}-2="3x. (V)]

Ypaerenne 910 mMeer aea kopus: 1 m 2. Ho Mu ne Mowenm pyuaThes
8a TO, 4TO 062 STH KOpHH [OAHN H Q18 NEPBOHAYSABHOIO ypPABHEHHSH, TaK
KaK o0e YacTH STOr0 YPS8BHEHHS HaM MPHILAOCh YMHOXHTb Ha BLIDAKEHHE
{x —2)3, koTopoe npr x==2 o6pawiaeTcs B HyAb, a NPH YMHOKEHHU HA
HY/b PaBHOCHJIBHOCTb YPaBHeHHH MOXET HapyIUHTLCA,

OcratTcs uncnmTaTh nafinensne xopun I B 2 ¢ ueabio onpexennts,
TOAHH AH OHA HE TOJAbKO A8 ypaBHCHHE (2), HO H Ana ypaBHenus (1),
Kopenr x=1 ynoaneraopne‘r ypaaueumo (1)

2.14-2
(- 2)’+(l —22)’ r—2+(1 —22)"

(—W+PD—"7+-P
142=—1-}4, 1. e. 3=3.
Ho npyroft xopens, x =2, ang ypaeHexna (1) He roaurcsd, rax Kak
OpE x=2 OHO TepseT CNLI:
4 2 1 6
ste=vFv
{aenenne Ha HY/Mb HEBO3MOXHO).
Mu BHIZNM, TaxuM 00pa3OM, Y4TO €C/R B NAaHHOM YPABHEHHH HMEIOTCH
, #po0H, 3HAMEHATEsH KOTOPHX COJePMAT HEH3BECTHOR, H Mu 0CBOGOARJHCEH OT
' sTHX 3namenaTenef, yMHOXHB 06¢ YacTA ypaBHEHHs Ha oOulnfl 3naMeHaTesb,
' TO, HAKAA KOPHH MOAYHYEHHOrO YPaBHEHHH, MH AOMKHH ewd NOoACTaHOBKOM
BCNHTATDH HIC LUEALIO ONPEACNHTb, HET /IR CPelH KOPHeA NQCTOPOHHEX.
Paagenus o6e uacTd ypaBHewus Ha anre6paHYecKkoe BLIPaXeHHEe, CO-
Aepiaiiee HEHIBECTHOC, Mhi MOXEM fIOTEPETD HEKOTOPHE KOpHH. .
Hanpuuep, pa3nennB oGe wacTd ypaBHEHHA:
(2x - 3) (x —3)=(3x — 1) (x—3)
Ba X¥— 3, nonyauM HOBOE ypaBHeHHe:
2x-}-3=38x—1,

xoTopoe He OyjaeT PaBHOCHABHO MHBHHOMY, TAK KAK WMEET JHIUb OARH
xopens x==4, TOrla Kak DEPBOE HMEET ABA KOpHE: X==4 u X=3,

T. €,




. YpaBHeHHt ¢ ONHHM HEH3BECTHBIM.

88. Pemenne ypasHeasi mepBofi cTeneHd C ONHAM HEA3BRCTHRIM.
Ha crnepyiomux AByx NpHMepax NOKaxeM CROCOS pemleHns ypasHeHHH
nepBod CTENEeHH ¢ OAHHM HEH3BECTHLIM.

1. PewuTh ypaBuenue:

3x}2(4x—3)=5(x+2)—4.
Packpws CkOOKH, NOAYyHUM!
3x+8x—6=5x-}10—4.

MepexecdM unenw, colepkaliHe HEH3BECTHOE, B JIEBYIO YacTb, & W3-
BECTHHE WIeHH — B NPaByI0 {CM. CAEACTBHE NEPBOro CBOHCTBA ypaBHEHHH):

3x4-8x—5x=10—4-6.
Cnenaem npuselesHe NOROCHWX YJEHOB:
6x=12.

Haxonen, nenum ofe uactm ypasuenns Ha 6 (Ha OCHOBaHMH BTOPOrO
ceofictBa ypasueunit). [Tonyyaem oxonuarensHo:

x==2,

Y1obu yBennTbCs, HE COBEPIMHAH U MH KakoR-1RG0 omuGKH TPR
pelIeHNR ypaBHeHRns, HAIO MPOH3BECTH NpoBepKYy pewenud. s storo
NOACTABHM HalNeHHnR KOpeHb B NAHHOE YPaBHEHRE BMECTO X, TIPOH3BEIEM
yKa3anHLe B ypaBheHHH AefCTBHA, H €CAH ypaBHeHHe MpPEBPATHTCH B TO-
HIECTBO, TO KOPEHb HaAdeH NPapuNbHO. B naumieM clyude MOAyYHM:

3.2-}-2(4.2—3)=5(242)—4,
nau
16=16.
3Ha'tAT, peuieHHe MpasiaAbHO,
2. ‘Pewunrs ypasneuse:
3x—4 | 3x42 Tx—6
5 -+ —X=—— 1.
[MpupoanM BCe uaeuw K obuieMy 3HIMEHATENW, XOTopwh pasen 3C.

15(3x—4)+6(3x+2) S_Q&t_ 5(7:—-6) 80

Yuuomaem Bce unenn ypasuenus na 30 (mm, 4Te TO e, orCpacu-
Bacm O6wiHit 3namMenaTenn):
15 (3x—4)+6 (3x 4 2) —30x =35 (7Tx — 6) — 30.

Tor ke pe3yabTar noaAyYmrJaH OH, eciH OH Cpaldy BCe YAeHW NAHHOTO
30(3x—4)+30(3x+2)
2 5

YPasHEHHA YMHOXIUIH Ha HX oOwufl 3HaMeHarTenn:

— 30x .—__—M-‘z_—s)- — 80-1, nan no coxpawennn: 15 (8x —4) 16 (8x+4-

+ 2) — 30x =5 (7x — 6) — 30.
PackpuiBaed cxoGku:
45x — 60 182412 — 80 ==83x— 830 — 30.



MepeHOCAN WNEHH, COREMKANINEG HERIBECTHOE, B AGAYID WACTH, & NI-
BECTHHO WIeHW — B IIPasylo:

48x 4 18x— 30x — 85x =60 — 12 — 30 —30.
IprBoanM nonoCHue waeHH:
—_—2x==—13,

Hennm ofe wactn Ra kOSOGALAEHT NPH HEUIRECTHOM (MOWHO GLITO

NPEABADHTENbHO YMHOXKHTbL 00€ YacTH Ha — 1, yToOn caendTs HX noAO-
WHTEALHHMH):
X === —12_ 1 =6
-2 2 *

IMponsronnm nposepky:

862 4_}_3'65"*'2—--6=Z£€:-9——1; 7T+4—6=6—1; §=S5.

W3 npuBen®HHHX nNpnMepoB HAXOMAM, 4TO NAd peIlEHHR YPIBHEHNSR
nepsoft cTeneHH € OAHAM HEH3BECTHRIM HANO:

1. OcBoGonnTh ypaBHeHHE OT APOGHBIX WIEHOB,

2. PackphiTh CKOGKH.

3. Ilepenectn wuenbl, COASpKAMAE HEA3BECTHOE, B OJHY HaCTh, a
H3BECTHBHIE WIEHBI— B APYryio.

4. Cnenate npuBefeHHe NONOGHBIX HASHOB,

5. Paageants o6e uacTR ypaBHenns Ha koshdmumenr npe mHend-
BeCTHOM.

Janee Hano NPOH3RECTH NPOBEPKY NPABMABHOCTH HARJEHHOTO PEUICHHSN
OyTéM NOACTAHOBKH €rc B NEPBOHAYalbHOE ypaBHEHHE,

HOHﬁTHO, YTO B 3aBHCHMOCTH OT B#AA yPaBHECHHUA HE BCCIRA NPHXOIHTCS
NPOH3BOAUTL BCE [iTh YKAa3aHHLIX onepaini. .

3ameuyaune, [locse BoimonHenna Has ypaBHeHHEM NepPBLIX HUCTHPEX
onepaiift y Hac OcTa€Tcd B KamUOH wacTH NO OAHOMY YneHy: B aeBoit —
yneH, colepxauiiit HeH3aBecTHOe, B npaBoH — H3BecTHnH unen. B oGuiem
Biize 910 ypaBHEHHe MOWKeT OHTHL npencTasieno B TaxoH dopme:

ax==20,

rie a ® b Moryr OnTh 9YHC/IAME MONOXHTENABNHIMA, OTPHUATEALHHMA AJIH
PaBHLIMH HyJi0, YpaBHeHHe TaKOrO BUI2 HA3WBAETCH HOPMAIbLHWIM BHJIOM
ypasHeHHA Nepsoft CTeneHd ¢ OAHHM HEH3BECTHLIM,

Ynpaocrenna,

Pewurb cieayiomne YpPapReHRM
150, 2x +1=33, 19=44-3y; Ty — 11==24, .
151, 3x 4+ 23=104;, 89=1ly — 10; 38=2- 3.
152, 8x=<x15— 2r; 4x—3=9— 2x 5x+—'—=3-;-.
153, 2,5;-—086—4—{3-07: 294 2x=x (x — N-3
w 341

154, x—-:-.—-—-zo—, —_—r=8 —2x=A4

2v+1 __ Tx 48, H—x 20—-x
I8, = —=—g— ft+—5—=

5] .




Sr—9
136, x-{-—-——54;=ll;——-—————3 . 1
x—9__ 4 X —

19—2x 2v—11
138, 2x — 5 =73 .

159, x__;-_1+23_5—_£=2_4+3

89, MonaTae o cocrapiaennd ypapHennt. C moMouibio ypasHaurll MOXHO
CPaBHHTEJbHO JIErKO pelaTh TAKHE 3alayH, KOTOpue peuwHTb apudmeri-
%ecKHM MyTEM 8SaTPYABHTENBHO HJH Jaxe HeBO3MOXHO, Bcs TpyanocTs
BaX/IOYEETCA B TOM, KaK COCTaBHTb TakOe ypaBHEHHe, pelleHHe KOTOPOro
nano 6u uckoMmuft otBetT. O6uLero cnocofa cocraBnenua ypaBHeHnft yKasats
Henbasl, TAK Kak yC/lOBHS 3a1a4 MOryT OuTh oueub pa3nooGpasnu. Moxho
ARWL YKa3aTh HA HEKOTOPWE OOIIHE NPASMH NMPH COCTaBAEHHH ypaBHeHnit
no MaHHHIM 3ana4n. Boolule e HaAWKH B STOM OTHOMIEHHH AA¥T TOJLKO
npaKTHKA.

lMokaxem nHa mpumepe obune MPHEMH COCTABACHAR ypasHeHnfl,

3anaya. Llkona sakynuaa TOACTHIX H TOHKHX TeTpaneft scero 80 mrryx.
Tonctaa Terpagb cTOMT 35 kom., Tonkas 4 kon. Ckonbko GL/IO KyIueHo
TeX K APYrHx Tertpazefl, ecam ynnadewo 9 py6. 40 kom.?

1. OnpenensneM, KaKyl0 M3 HEH3BECTHHX BEAHYHHE
o6o3HaunTh Yepe3a X.

B nawmefl sanaue npa HEeH3BECTHHX: YHCAO TONCTHX TeTPazefl W yucJio
rouxnx. O6o3naynM dYepe3d x, HANpHMEp, UHCAO ToJACTHX TeTpaaelt, Tak kak
Bcex Terpanefl 80, vo Tonknx Gyner 80 — x.

Yucno toncTex rerpameft x
»  TOHKHX - 80 — x.

2. BupaxaeM MATENSTAYECKHA DDA NOMOULH X M AAHHLX
B Bajavye YyHCcen BCe YCHOBHSA 3aXavH.

B Hamefl 3anave ckasaHo, YTO TOJACTAs TETPaAb CTOUT 33 KOM., & TOH-
xas 4 xon. CnenoBarenbHO, MH MOXEM 3a1aTh BOMPOC, CKOJABKO CTOMJH
RCe KYIJIEHHHE TOJNCThe H TOHKHe TeTpamu (Taxol BONPOC Mbl CTABHM
NnoTOMy, 4TO B 3ajaye JaHA CTOMMOCTh BCex TeTpazelt).

CrouMocTy TONCTHX TeTpalell 35x kom. 4

. TOHKHX - 4 (80 — x) Kon.
OGuiag ctoumocTs Terpameft 9 py6. 40 xon, .

3. CocTannsem ypaBHeHHE.

Tax kak B 3ajaye CKa3aHo, YTO OOLIAR CTOHMOCTb TCTpamefl pamna
9 py6. 40 xon., TO CyMMa CTOHMOCTH TONACTLIX TeTpafel 33X H TOHKHX
4(80—x) nomkna npath kak pas 9 py6. 40 xom.:

85x -1 4 (80 — x) =940,
Pemns »T0 ypasuexne, noayundm aas x qncao 20,
Mut yepe3 x 0803nauANH YHCAO TOACTAX Teipaucd, Cacgosarenuuo, ToA-
crux rerpagel Owno xymaeno 20, a TOHKHX
. 80 — 20 == 60 rerpanef.
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3ameTnM, yTO OOWYHO B 3anaye OhiBaET POBHO CTO/NbLKO AAHHHX, CKOABLKO
HX TpeSyeTcs A COCTABNEHHA ypaBHeHHd. [JoSTOMy, COCTaBHB ypaBsHeHwue,
none3no NOCMOTPETH, OhAN AH HCNOAb30BAHW BCE AaHHbWE 3ajayu, T. €.
BCe MM JA3HHLWE B 3alaue 4iC/a B TOH HAH KHO# (POpMe BOILJIH B ypaBHeHHE.

Ynpaxcuenus.

160. CymMa pByx wincen papHa 2548; nafiTu oTH 9HCAA, €CTH HIBECTHO, YO OAHO
N3 HMX MeHbme Apyroro Ha 148,

161. Cymma Tp&x cnaraemmx pasHa 100; Bropoe caaraemoe 6oabine nepsoro
na 10, a rperbe caaraemoe Goabuie BTOpOro mna 20, Halitn sTH caaraevme,

162, BcaauHk noronser neniexona, KaXOLAMErocH Bnepean nerota 15 xau. Uepes
CKOAbKO 9aCOB BCAZAHHK AOrOHHT NelIexona, eCan Kaxauif wac nepsuﬂ npoesxitaert no
10 kM, a BTOpO# NpPOXOIKT TOALKO MO 4 KMP

163. M3 aABYX cOpTOB 4210 COCTaBAEHA CMeCh B 32 K2, Knorpamy nepporo copra
cTouT 8 pyo6., a eToporo copra 6 py6. 50 kon. CKOALKO KBAOFPaMMOB B3ATO TOrO H
RpPYroro cOpTa, eC/iH KHJIOrpaMM CMeCH CTOHT (6e3 npuGhian u yOnTKa) 7 py6. 10 kon.?

164. Beaocuneancr nmpoexas HEKOTOpOe PACCTONHHE CO CKOPOCTHIO 8 K¢ B Hac.
Bo3BparuTbca OH nomxkeH 66a Apyrofl noporo#, koTopas 6binNa Ha 3KkM AnAHHEE Nep-
BOfl, M XOTH OH, BO3BpaILaACh, €Xan CO CKOPOCThIO 9 KA B uac, OH ynorpebun Bpe-

MeHH Ha 7—2- MEHYY Gonee, Kax paHHHH OHAH o6e AOPOFH?

90. ByxBennbe ypasue#as. Het Hano6HocTH, ¥TOOH HEH3BECTHOE BCEr 1A
of03Hauanoce GyKBOH x: OHO MOxeT OhTh 0603HAYeHO M KakoHt yromuo
apyro#t GyxsoH. Bosbmém, nanpumep, opmyny: -

s=—%—bh,

BHPAXKAIOUWYI0 TJIOUIALb § TPEYroNbHHKA, Y KOTOPOTO OCHOBaHHe PapHO b
AuHeHHBIX €NHHHIL H BHICOTA paBHa /i Taknx we eauHull. Popmyna sra npen-
craBafieT co6O# ypaBHenue, B KOTOPOM Kawxinoe W3 uucen s, b u k Moxer
6uiTh NpHRATO 3a HensBecTnoe. [lycThb, Hanpumep, npennoxena Takan 3anadal
Hall'TH OCHOBaHWe TPEYTOJNBHHKA, Yy KOTOPOTO BHICOTZ paBHa A Kakux-HAGYIb
AHHEHHWX €AHHNLl, 4 nJowWAaNb PaBHA S COOTBETCTBEHHWX KBaAPATHHX €dH-
unt. Toraa B Hamefl opMyse unca0 b NOMKHO CYNTATHCA HEH3BECTHHIM,
a yncna s ¥ h m3mecTHuMH. Koueudo, MH moXeM HEH3BeCTHOE OCHOBaHHE
0603Ha4YHTh OYKBOH X W HAMHCATH ypPABHEHHE TaK:

:=-5hx,
OTHY A&l
! g 23
x-—s.-i-h_-.?s.h——ﬁ.

1
Ho mowuo, He 3aMensis b Ha X, NPAMO H3 ypPaBHEHHS s.-———i-bh onpene-

AHTH b B 3aBHCHMOCTH OT § H A:

s==gbh;  2s==bh; b==3

Boo6lie Ban0 NPABHKHYTHh PENIATL HE TONLKO YN C A € HH W & YDABHEHHK,
B KOTOPHX NaHHLWE YHCNA BHPMKEHH UA(DaMH, & HEH3RECTHO® O06O03HAYEHO
GyxBOoH x, HO H OykpeHHHE® YpPAagBHEHHs, B KOTOPHX XAHHLIE YHCNTA H
memaBecTHOE O003HAYEHH KAKHMW YToano OywBaMy.
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Mpumepw.

1. a4 tx==c; 2. a(x —c)=b(x+d);
, bx=c¢ —a, ax — ac=bx -} bd;
x=-c—-';—‘£. ax — bx=0bd -} ac;
x (@ — b)==bd + ac;
bd 4 ace
xX== .
a—b
v X P 4 1.

3. E——y:b; 4. _II—+T—1'
y—ay=ab; bx+ax=ab;
y(l —a)=—ab; x(b-f-a)=ab;

ab . ab
Y=T1=a- *_a—*-b'
Ynpaxcnenas.

165. (@ 4 £) (6 4 D= (a — x) (} — 1)

166, (r —a)(x 4 b) 4= (x4 a)(x— D).

167. U3 ypasHenus: a +-bx=—4 — 3 (a — x) Hafitu £ B saBUCHMOCTH OTa K b.

168. Mrowans ¢ Tpaneunu, y koTopoil OCHOBAHHR PaBHMW by u by, aBnlcoTa A,
onpeneanerca no ¢popumyae: q=—2-(b1 - by) k. Hafitu orciona A B saBuCHMOCTH OT

g, b u b,

HI. Cucrembl ypaBHenuli neppoil creneHu.

CacreMa AByX ypaBHeHHH C JByMsA HEM3BECTHBLIMH,

91. 3agaua. M3 onmrta HafileHO, 4TO CAATOK B3 cepelpa B MexH BECOM
2
» 148 k2 TepseTr B BOAe Beca 14—3- x2. OnpeneniTb, CKOABKO B HEM cepelpa

H CKONbKO MeIm, eCH H3BECTHO, 4TO B BoAe 21 xz cepebpa Tepser 2 w2, a
O xz mean tepsioT 1 xe.

MNMonoxnM, 4TO B IAHHOM CANTKE COMEPKATCHE cepefpa x xz, a MeAl y K2,
Toraa oavo ypassenue Oyxer:

x4 y==148.

Jrs cocTaBneHRA APYTOTO yPaBHEHHS NPHMEM BO BHIMAaHHe, 4TO ecait
21 xz cepe6Gpa TepseT B BOLe 2 x2 BeCa, TO 9TO 3Ha4uT, uro 1 Kz cepebpa
Tepser B aoxe%xz. Torza x xz AOMKHW TepiTh B BOAE %x xz Beca.
[lonoGuo stomy, ecan 9 x2 Memu TepsIOT B BoAe | x2, TO 9T0 3HaUHT, yTO
1 Kz melH TEpser —;-lcz; CAEA0BATENBHO, ¥ K2 MEAH TEpAIOT -é v xe. [Tostomy

BTOpOoe ypaBHeHHe Oyner:
2 1 2
i x+-§-y=== 14 T
My ponyuman, TakAM OOPA3OM, ABA YPABHEHHS € EBYMS HER3BECTHHMIN
2 1 44
x4y=148 =x V3 x+-g-y-=-3-.
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Bropoe ypacHeHRe MOMHO YRPGCTHTH, OCEOGONHB €ro oT mpofielt. Mg
BTOro yMHMOWHM c0e 4acTH ypapHeHHR Ha 63, nocie Yeio No/y4HM paBHO-

CH/ILHO® ypaBHEHHE!
6x - Ty =924,

Mu nMeeM Tenmeps AB2 ypaBHEHHS:
xty=148 n 6x-}Ty=924,

Mu MoXeM pemHTs STH ABA YPABHEHHA HECKONbKHMH criocobamu. Ha-
MpHMEp, M3 NEePBOTO yPaBHEHHS ONpeleHM X B 3aBHCHMOCTH OT y: .

x==148 — y.

" Tax Kax BO BTOPOM YpaBHCHHH GYKBHW X H y OGO3HAYAIOT TE Xe 9HCAa,
YTO H B N¢pPBOM YP2BHCHHH, TO Mbl MOXEM BO BTOpO€ ypaBHeHHe NOACTa-
BHTb BMECTO X PasHOCThL 148 — y:

6(148 — y) -+ Ty=1924.
PemirM o970 ypaBnenne ¢ OZHHM HeM3BECTHLIM:
888 — 6y} 7y ==924; y==024 — 888 == 36.
Torna: =148 —36=112.

Taxum 06pa3zom, B IaHHOM CAHTKe coxepxuTcs 112 k2 cepeGpa n 36 #2 menn.
92. HopMaabHbiii BAX ypaBHEHUA NepBoll CTENEHH C IBYMA HER3BECT-
HEMH. Bo3pbméM Tako#t mpuMmep ypaBHCHNS € HBYMA HEH3BECTHHIMH:

mu+@—w=%g+m+%u—u

C ueapwo ynpoCTHTHL STO YPaBHEHWE CIenaeM B HEM TOT e psa npeoS-
pasoBaunit, kakofl 6Ha ykasad pasblue Ans ypaBHeHHA ¢ OJHHM HeH3BeCT-
HhiM, 3 HMEHHO!:

1. Packpoem ckolkni

5 15 8
2. OcpoSonnnca OT SHaMeHarenefl, yMHOWHB Bce yjeHd Ha 8!
32x 1 48y — 80=>5x-} 15—|—Gy — 24,

8. IMepewectM HensBECTHWE WIEHM B OIHY YaCTh YPaBHSHMS, 3 HIBECT-
HuE B Jpyryio:
32x-}-48y — 5 — 6y =15 —24-{-80.

4. Cnenaem npueenexue MONCHGHLWEX HASHOB!
27x 442y =71,

Takum 06pa3oM, AaHHOE® VDABHCHHE NMOC/E YKaSaHHHX fipeolpasosannit
OoKa3HBaeTcd TakKoro BuAad, nNpH KOTOPOM B JEBOR 4aCTH YP3BHEHIIN HAXO0-
HATCE TONABKO JIRA 4/JeHa: ONKH € HeH3ReCTHLM X (B mepBOfA cTeneun) v Apy-
roit ¢ Hen3BeCTHWM ¥ (B NEpBON CTeneHn), NpaBa¥ Xe 4YACTb YPaBHEHHN
COCTOHT TOJBKO H3 OJHOTO YJeHa, He colepwanlero HemasecTHux, Kosgdu-
LHEHTH NPH X H 3 MOTYT OWTh MIH 006a NONOKHTEAbHbe (KaK BO B3ATOM
HaMH npHmepe), Haa ofa OTPHLATE/NbHHE (STOY cayyaft, BNpoyeM, MOXKHO
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CRECTR K MPERHAYIIEMY, YMHOXHB RCE YJMEHH ypasHerns na — I), waw oxmn
NOVIOKHTEIbHLIA, 8 APYroft OTpunaTe/bHHA; dieH, CTOSuIHA B npasoft YacTH,
MOXeT OnTb WIH MONOKHTENbPHHM 4YHCIOM (Kak B HacTOsuIEM npaMepe),
AN OTpHUATEALHHM, 8 Takwke HyndM. O6o3nayns Ko3pPHIHEHTH NPH X A Y
GyxBamMu & W b W ujeH, He colepwauit Hen3BeCTHHX, OYKBOR £, MH MOXeEM
ypaBHEHHEe ¢ XByMS HEH3BCCIHLMH NepBOA cCTeneHA B OOlLeM BAAE npex-
CTaBHTH TakK:
ax -+ by==c.

TakoR BwA yparHEHHS HA3WBAETCR NOPMAABHHM BRIOM YDPaBHOHUS mep-
BOMl CTeneHW ¢ JBYMA HEHA3BECTHHIMHA. )

93. Heompenen&€HHOCTL OJHOro ypPaBHEARA C ABYMA HEHSBECTHRIMA.
OllHO ypasieHne C aByMsi HeH3BECTHLIMH uMeeT G2CUHC/IEHHOE MHOXCeCTBO
pewenufl. JleficTBHTENLHO, €CNH A9 ONHOrO KaKOro-HUOymb HEH3BECTHOTO
MW HAa3HAYNM MPOH3BONLHOE YHCAO M ©TO YHCJO NONCTABHM B YDaBHEHRE,
TO TOrxa MW FOJIyYHM YPaBHEHHE C ONHMM BTODHIM HEH3BECTHHM, KOTOpOEe
M MOXHO HaliTW u3 SToTo ypamHennsa. Hasnauns mns mepBoro HeHaBecT-
HOTO KaKOe-HHOyIb RPyroe YHCIO, MW TeM %e NyTEM NONyuYHM NJIs BTOPOro
HEH3BECTHOrO HOBO@ YHCNO W T. I. Takum 006Dpa30oM, MW MOXEM NOAYYHTh
CKOJIBKO YTOXHO petlieHnf.

[Tycrb, Hanprvep, HaM nawa Takas 3azava: HaflTd cTopoxw paenolen-
PEHHOTO TPEYroJibHHKA, NepPUMETP KOTOpOro pased 40 u. O6o3Hauns mamHy
OCHOBaHHA 9TOTO TpeyrofhHHka OykBOf X W AanHy kaxcaoft 3 ero Goko-
BHX CTOpPOH OyKBOH ¥, MH MOXEM HankcaTh ypaBHeHne: x —2y=—=40.

Haanaunm ana x kakoe-unGyinb NpON3BONBHOE uncao, HanpuMep 10,
Torna uatixdm: 104 2y =40, 2y = 30, y == 15. 3nauur, ecnu ocHOBaHHE
Tpeyronbunka GyneT 10 4, To kawnas GOKOBas CTOPOHA €rO LOMKHA GHTH
no 15 . Tenepp Ha3HaUBM OJIA X KaKOe-HHOYIb APYTroe YACIO, HanpuMep 8.
Torma 2y=—32 u y=—=16. Taxnm o6pa3oM, Mn MO¥keM HaHATH CKOAbKO
yroaHo pemeHufl, H, Cne10BaTeJBHO, YP3dBHEHHE W 3313a4Ya OKa3wBAOTCH
HeonpeneatHHbLIMNI. :

94. Cuctema ypasHennil. [[pHHATO TOROPHTH, YTO HECKOALKO YPABHEHN A
ofipa3y1oT CHCTEMy, €CH BO BCEX 9THX ypaBHCHHUAX Kawaas 13 OYKB X, ¥, ...
03HAT3ET ONHO M TO W€ UHCAO Ans Bcex ypaBHeHit. Ecau, nanpumep, asa
ypasnEAnd
S

2¢—85=38y—2;
8x — y==2y-} 21

pPaccMaTPHRAIOTCH TPH TOM YCAOBHH, YTO O6yKBa X O3Ha4YaeT ONIHO W TO We
4HCNO B OGOHMX YPABHEHHSX, PARHHM 06pa3oM ® GykBa y, TO TakHe ypas-
HeHnHR 06pasyioT cHCTeMy. 370 OhBaeT BCHKHA pa3 B TOM chyuae, Koraa
YDaBHEHUR COCTaBJeHH H3 ycnosuii oanofi n TOft xe 3anmaus,

Ykaxem msa cnocoba peireniss CHCTEMI JBYX ypasheunfl nepeofl cre-
neHy ¢ ABYMS HEHN3BECTHLIMIL

95. Cnoco6 NOOCTaLOBKH. JTOT CNIOCCO MH YWE NPHMEHANA panbme,
xorna pemiasH 3anayy O CJHTKe H3 cepelpa W MedH.

Buspmtx Tencps Gonee caoxuufl rpimep:

Bx—5y=ma—16; 10x4 3y==1T,

(O6a ypapneuns npuBeseHd X ROPMANBHOMY BRAY.)



U3 onHoro ypamHeHms, HanpaMep W3 NEPBOro, ONPEHeNRM ONHO KaKoe-
mHGYNb HEM3BECTHOE, HAnmpuMep ¥, B 3aBHCHMOCTH OT JpPYyrOro HEH3RecT-

BOro'):
8x4-16
y=—5—"-

Tax Kax BYOPOE ypaBHEHHE IOMKHO YAOBRJIETBOPHTLCH TEMH e 3Haue-
RRAMH, KaK H neppoe, TO Mb MOKEM NOACTABHTb B HErO BMECTO y Hallner-
HOE BLIPAXEHHE, OTYEro MONYYHM YPABHEHWE C ONHHM HCHU3BECTHHM X!

8x 416
10x-}- 3-——5—— =17.

Pemnm 9TO ypaBHeHnme:

Ax448 .. Lo
10x+——5——-—_ 17; 50x -} 24x-}- 48 =85; x=-5.

Torxa:

8r 416 44-16
y= 45_ = -*; =4,

My worau OH ONPeneNnTbL H3 OLHOrO YPaBHEHHS HEH3Be(THOE X B 3a-
EHCHMOCTH OT ¥ H MO/NyYeHHOE BnpaKeHue MOACTARHTH HA MeCTO X B Apyroe
ypaBHeHHe; TOrna MH 0OMyYHAH Ohl ypaBHEHHE € HEH3BECTHLM Y.

Cnoco6 9T0T 0coOenHo yaoOeHn TOrna, KoOraa Kosg-
¢uunesHT npH KakoM-#AGyaAb Hen3aBecTHoM pasen 1. Torna
BCEro y4lli€ ONpeme/IATh STO HEH3BECTHOE B 3aBHCHMOCTH OT APYroro
MECH3BECTHOrO (He npnAdTca AeauTh Ha kosddnuunent), Hanpumep:

3x—2y=11;
dx-} y=22.

H3 Broporo ypasHeHns HaxodnM: y==22 — 4x,

Torna neppoe ypaBHense AadT:
3x—2(22—4x)=11; 3Bx—44-}8x=11; Illx=44-}11=55;

x=?—?=5; y=22—4.5=2.

IIpasnao. YTo6H pemuTh CHCTEMY ABYX ypaBHeHAA ¢ ABYMA HeH3-
BECTHMMH CIToCOGOM HONCTAHOBKH, HARO ONPEACNIMTL H3 KaKoro-Hubynsp
ypasHeuHs OLHO HEH3IBECTHOE B 32BHCHMOCTH OT APYTOro HeH3BECTHOrO
H NoJay'ueHHOe BbIpaXeRue NMOACTABUTL B ApPYroe ypasHeHue; OT 3TOro
poaydaercd ypaBHeHHe ¢ ORHHM HeH3BecTHLM. Pemns ero, HaxoasT sro
HenspectHoe. [MoncraBus HafineHHOe YHCHO B BHpaweHHWe, BuBeAEHHOE
pabiile 143 0epBOro HeH3BeCTHOrO, HaXOAAT H 9TO APYroe Heu3BeCTHoe.

96. Cnocol aareGpauueckoro caokenns. [Ipeanonoxum cnadana, 4to
B Haunofl cHcTeMme ypashueHHR (NPHBEABHHWX MPEABAPHTENbHO K HOPMajs-
woMy BHIY) kKOShPHUHEHTH NpH KakoM-HHOYAb HEH3BECTHOM, HanpHMep
npu y, OTIMYAlTCH TOJABKO 3HakamH. [lycTh, Hanpumep, HaM Aana CHCTeMa:

Tx—2y=27;
5x - 2y = 83.

) Jlas Busona stofl opuy s MN nepenecan wied — 8y Hanpaso, a unen — 16
HJAICBO; 84TEM PA3A€AnaH O0E YaCTH YPAaBHEHHA N2 5 ¥ NOMEHATH MECTaMH YACTH
ypasneuusd. Hano npuBHKHYTH 3TH HpeoSpasoBaHHN Xe3aTs B yM6,
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My 3HaeN, YTO €CJIH K DaBHHM YNCAaM NPHGABHM (H/IH H3 HHX BHUTEM)
pABHL@ MHC/IA, TO ¥ MOAVYNHW pasHue uncaa. [lostoMy, ecan Mu ca0kHM
(WIH BHYTew) NepHe 4YACTH [NAHHKX ypseueHIA Mex1y coGof, 2 npague
SaCTH MeXay CoGOoft, TO 3HAK == He HAPVINNTCE {9TO BLPAKLIOT KOpOUe TaN:
YPRBHEHHR MOXHO NOYICHAD CKNOANBATH NAR BLYHTATL).

3aMeTHE 'STO, CNOXHM NaHHHE Yp3BHENns; Torga wiend — 2y m -2y
B3AHMHO YHHYTOXATCH, H Mit NOJYYHM ypaBteHHe ¢ OLHHM HCH3BECTHLIM XI

Tx—2y=27
+{ 5x~}-2y=233

12x =60, otkyma x==0.

IMoncTagHB B ONHO WS MAHHBLIX YpaBHEHHHA BMECTO X Hallnennoe mig wero
4Acao0 5, NOAYYX M YypaBHeHne, H3 KOTOPOro HaladM y:

7:5—2y=27; 35—2y=27; 35-—2T=2y; 8=2y; y==4.

Ecan Gu B ypapHeuusx x0sddHINEHTH Hepes HCKMOUAEMEMHI HEHIBECT-
HEIMA OBIIM OANHHAKOBH MO aCcoNOTHOR BeNHUHHE H NO 3HAKY, TO, nepeMe-
HAB flepel BCEMH Y/JICHAMH ONHOrO Kaxkoro-HHGyab ypAaBHEHHS 3HAKH Ra
HOPOTHBOMOMOKHKHE, Mbl MPHARCHH OW 9TOT cay4alt K TONLKO YTO PACCHOTpEH~
nomy. Tax, ecan nana cuctema:

3x — 5y =8;
{ 3x-}-7y=32,

B KOTOpOR nepenx HEH3BECTHHM X B OOOHX YPaBHEHHAX CTOWT OJIMH H TOT
ke xosthduunedr -3, To MH nepemeHiM, MOJIOKHM, B NEPBOM yPABHEHHH
8HAKH H TMPOTHROMONOKHHE (NPYTHMH CNOBAMH, YMHONCM OCe 4YacTH ypaB-
HeHHd HA — 1) H 3aTeMm cCAOXUM ypaBueuus !):

—_ 3x S5y=—8
+ { 7§ = 32
12y= 24, y=2,
8x4T7-2=382; 3x=32—14=18; x=_6,
Bo3bMEN Tenepn CHCTeMY, B KOTOPOH KOS(PRUHEHTH PAIHYHE, HaTIPAMED

TaKyio:
{ 7x -} 6y=129;
—5x+4-8y=10,

Mu MOXeM TOTRa peBapUTENBHO yPaBHATHL a6CONIOTHH E B @ T 1-
9YHHH KOSPPRUHEHTOB NpH KakOM-unOynb OOMOM HEH3BECTHOM, Ha-
npumep npu x, dna 9toro uafiaém kparnoe (nydwe Boer o HauMmetiblliee) YHCEN
7 n 5 (310 Oyzner 35) H yMnoxuM 00e YaCTH KAXKIAOTO YPABNEHHA HA COOT-
BETCTBYIOWHA HONONHHTENbHHHE MHOXATEAb (Kak STO Jenaercs Npd [pu-
BeaeHnA apolelt k¥ Oo6uieMYy 3HAMEHATeNw):

{ 7x-{-6y=29 (na 5); 35x - 30y =145;
— Sx—+8y=10 (1a 7), { — 35x-1-586y = 70,

H TOria STOT Cny4aRl npuBeABTCH K NpennAylueMmy.

1) KoxewHo, mepeMeHHTh SHAKH NEPER BCEMH TICHAMA YPABHEHHUSA HA NPOTHBONO-
AORHHE M 33TEM CIOXHTbH €ro NOYNEHHO ¢ APYrKM ypaBHeHHEeM — 9TO BCé PaBHO,
NTO BHIYECTh €0 DOYAGKHO W3 STOrO ADYFOro ypasHeHH:. .

. 7



fIpasnso. Y106K pemuTh CRCTEMY ABYX YPABHEMEAR ¢ ABYMA HeAs-
BECTHHMA cHocO6oM 8JMreGpantecKoro CJAOXeNns, CHadYana ypaBHRBAOT
B ABHHHX ypasHEeHAAX alco/oTHbIE BEJAHYHHL! KO3(pPRUHEHTOB Hepea
OAHAM H3 JBYX HEHM3BECTHHX R B TOM CJy4dae, KOrAa mepeX STHM HEH3-
BeCTHHM 3HAKH B YPABHEHWAX NAHW ONRHAKOBHE, HEPEMEHAIOT B ONLHOM
B3 ypasHeHnfi 3HaK@ H2 APOTHBOHONOXHLIe. CIOWHB 34TEM ypaBHeHwd,
IOAY4a10T OLHO YPABHEeHRE C OXHHM HeH3BECTHbIM, KOTOPOE H OTIPEACARIoT
H3 9TOro ypasnaeHua. [loxcrapes HaiiZeHHOE WNCHO B OMHO H3 KAHHBIX
ypaBsenuli, HaxoRAT 3aTeM H Apyroe HemspecTHoe. \

97. Cuctema ypasuénuil ¢ GyksenusiMn Ko duunedramu. Huoraa
NPHXOONTCA pPCHIaTh Takylo CHCTeMy ypasueunfl, B koTopoti xoshdninesTol
Bwpaxen Oykpams, [lycTh, Hanpumep, TpeGyeTcs pPOLUITE CHCTEMY:

ax by =¢;
{ ! Yy=¢.

My MoXeM peuntuTh 9Ty cHCTeMy /1I00HM H3 ABYX CMOCOGOB, YKa3aHHuX
NHAMHK LA CHCTeMH C YHCNOBniMH KOSdhduunenTami. Beero npoute 8 aaHHOM
cayuae npiHMeHHTb Cnocob anreSpanyeckoro CAOKeHH, T. e, NOCTYNUTh TakK:
NepeMEeHNTL B ORAHOM M3 yDasHEHHR 3HaKH HA NPOTHBONONONHKE, YDaBHATD
aGCOMIOTHHE BeMNYHKE KOIDHITMEHTOB TEpel OAHHM HEeH3IBCCTHLIM, HANpPH-
Mep mnupex y, H CIOKHTb 00a ypaBHeHnd:

ax4-by= ¢ |V ab’'x-bb'y="b'e
—g'x—=—b'y=m—c' | b — a'bx — bh'y==— P¢’
(ad' — a'b)x==b'c - b¢',

OTKyRa HaxomuM, ecin ab’ — a'b=£=0:

_ be—0b2
T ab—a'b’

TMono6Gumm xe ofipazom naladm y:

ax+by = ¢ |4 ad’x4-a’by = a’c
——g'Xx——b'y=—c|a —ad'x —ab y= —ac
) (¢’b—ab’) = a'¢c—a,
OTKYyNa:
, . ac—ac
Y=at—ar”
Ynpascnenan,

169, PewnTh ¢nocoB0M NOACTalIOBKH CAeAyIOUlHe CHCTEMHW ypaBrennlt

=25 -3 S =3; 3x —by=6,
{d-}-gj&:—-& { 3::*—-2§=7. { ;+4§=—15

170, Caeaywoumue cHCTeuH PEHTb CHOCOBOM AArebpanieckoro CJAOMeHH:

4x 4Ty =5 3x 4 S5y ==20; 5x =8y =19,
{ 5y=6. 2¢— 10y == O, 2% — 2y = 10,

171, Peuistb crenyiouide cHCTeMHN ypaBHeHHR xakdx-RuGyab CnocoboM:
2 — l)(_y—}—2;— X —2) ('7)' 4-5)
Sx—2=2y 4
172, § ex+4-by=0¢; { i:a::my‘.
J=mx,
18



173. Hafltr smadenne @ W b 8 xpywreHs yoxastd OpE ycaomks, wre
p= — 11, ecan x= — 2, H y=1, ecaiH x=2,

174. Kymaeno 8 xz omnoro Tosapa m 19 xz apyroro u sa Bcd samaateso
16 py6. 40 kon.; B apyroft pas no Tem Xe ueHam xynaeno 20 xz nepsoro ToBapa M
16 ka2 Broporo M 3amiayeHo 3a Bc@ 28 py6. 40 kol YsHaTe LEHY KRIOrpaMmMa
K&XA0I'0 TOBapA.

175. Tpect npuo6péa aas nponaxn 65 BesocHneRoB, OOLIKHOBEHKHX H MOTOPHKE.
3a o6niKHOBEHKHWE BeAOCHDEAN OH naarva no 100 py6. sa kaxAnfl, a 3a MOTOpPHLIE IO
400 py6. INpy nponaxe Bcero STOro Tosapa TpetT NoAyyua npnbuan 2980 py6., npuadu
npuOHAL CocTanraana 127, #Ha oOMKHOREHRHLIe BeaocHiuel ¥ 25", H2 MOTOPHHIG.
Ckonbko GLlI0 Tex W APYrHx?

176. Nueuep noKeH TOCTabuTh TenerpadHuie CTOASH MEWIY ABYMS MWECTaMA,
On paccyuTan, 4TO €CIH HOCTABHTE OO OAHOMY CTOA6Yy B KPAAHHX MydKTax M Yepes
Ka¥AaAbie 50 &4 Mewkny 9THMH NYHYTIMH, TO TOrNa y HEro HexsaTHr 2] crToaba.
EciuM We cTasHTb cTON6W uepe3 55 i, To wexsarut roibko ! croaba. Cxoabro.
BCeX CTOABOB H HA KAKOM PACCTOSIHHH OH NOMEKEH HX TOCTEBHTH?

177. [lsa npsMOYrOAbHHWX TPEYroJAbHHKE HMEIOT OIHMHAKORWS TRIOTEHYSH,
¥ nepsor0 TpeyrojuiliKa OAHH KATeT Ha 4 M Kopoue, a apyroi Ha 8 u pauNHes
COOTBETCTBYIOWIHX KaTeTOB APYroro TpeyronnHixa. BLIYMCIHTL STH KaTeTm, ecau
M3BECTHO, YTU UACLUALL NEPBUI'O TPEYT0abkKKa Ha 34 K6. & Goabile NAOWAAKN BTOPOLO,

CrcreMa Tpdx ypasHeuull ¢ TPEMNH HEWABECTHLIME,

98. Hopmaatuslil BHX ypaBHeHAN NEPBOil CTENEHA C TPeMS HEA3IBECT-
Abimi. Ecan B ypasnennd mepsol CTenend € TPOMS HEHSBECTHLIMH X, y
H 2 CmenaTh Te k& NpeoGpe3cBaunun, kKakie Ow/H HaMH pPaHblLie YKA3aHH
AN ypaBHeHHA © OAHMM H RBYMA HEH3BECTHWMHK, TO MW NPHBCAEM ypaB-
HEHH@ K TAKOMY BuAY (Ha3WBaeMOMY HOP M aJ b H K M), IPH KOTOPOM B Jieoit
YACTH YPaBMeHHS HAXORATCA TOAKO TPH W/EHA: OAHH € X, Apyroficy u
TpeTHA C £, 8 B npasofl yacTH OyAST OAHH Y/AQH, HE COAEpPKALHH Heud~-
BECTHUIX,

Taxoro, BanpHMep, ypasHEHHE:

5x—3y—4z==—12.
O6wnft (HopManbHHA) BHX €ro caenylounh:
ax by +-cz=d,
rae a, b, ¢ B d — xakue-HnGynp KaHHWE OTHOCHTE/ILHHE YHCna.

99. HeonpenendHHocTh ABYX H OAHOrO ypaBueHuil ¢ Tpema Hen3BeCT-
HuMH, [lonoxumM, nasHa cucTema ABYX ypaBHeHHH ¢ TPeMd HEH3BeCTHhIMH

Sx—38y—t-2=2; 2x-t|y—z=06.

HaanaynM OQHOMY HEH3BeCTHOMY, HANMDHMEP 2, Kakoe-HHOYIb NPOHIBO/be
HO€ 3HAYeHHe, HOJAOXKHM 1, H NOACTABHUM STO YHCAO HA MECTO #i

5x —3y+4+1=2; S5x—3y=1;
{ 2% y—1==6, 7" ® { 25 y==7.

Mu noayunm, TakuMm o6pasowm, CHCTeMY ABYX YpaBHeHHH C AByMa HeH3-
BeCTHoiMH, Pelunp e& kaxnM-aHuGyab cioco60M, Halaéu:

x==2, ye=al;

BHAMNT, NAHHAA CHCTEMA ¢ TPeMS HERIBECTHLIMH YAOBACTBOPICTCS FPH X —am 2,
79.

-,



y==8 R z=o 1. [lannm Tenepb HEM3BECTHOMY £ Kaxoe-HAGYXL HHOE 3Haue-
Hie, Hanpusmep £==0, R NOACTARHM OTO 3HAYEHHE B NaHHLE YPABHEHHA:

bx—3y=2; 2x-| y=6.

Mu cHOB2 noAyYHAM cHCTEMY NBYX ypaBHCHHR € HByMU HEA3BECTHHMY.
Pemnp e§ xaxum-uGyan crnocoGom, safiadm:

20 9 4
x.._-l—i—lﬁ, y=2ﬁ.

9
'l_l' [
R z==0, Hasgauns gng z ew® xaxoe-nnOynb (TpETbe) SHA4eHAE, Mu CHOBA
NONyYHM CHCTEMY IBYX YpPasseHHH C JIByMsl HEH3BECTHhIMA, H3 KOTOPOH
HafligM HOBule 3uaveHHd Ans X H Y. Tax kaK Ans z Mul MOXEM HA3HAMATh
CKO/bKQ YFOAHO PA3NHYHHX 3HA4YEHRH, TO W ANE X H Yy MOMEM [OJNYYHTbH
CKOJBKO YTOIHO 3HaUeHHH (COOTBETCTBY IOUIAX B3ATOMY 3HaY€HHIO 2). 3BAYHT,
ZBa yPaBHEHHS C TPeMs HeA3BeCTHLMH BOOOUIE NOAyCKaIOT GecYHCNEHHOe
MHOXECTBO peWeHnH; HNPyTHMH CJIOBaMH, Takas CHCTeMa Reonpeae-
n&Hua,

Ems 66abwas HeonmpenendéHHocTb OyNEeT, €CNH UMeeTCs BCero OJHO
ypaBHeHHe ¢ TPeMR HEH3BeCTHuMH. TOraa MOxHo GyneT AAR KAKHX-HHOyAu
NBYX HEH3BECTHHX HA3HAYHTb IIPOH3BOJIbHHE BHAYEHUS; TPETbE Ke Heus-
BecTHOe HaHA&TcH W3 MAHHOTO YPaBHEHHH, €CNH MOACTABHTb 8 HEro 3ua-
YeHHsl, B3ATHE NPOH3BOABHO A1 LBYX HEH3BECTHHX,

100. Cucrema TpEx ypaBuena#i c Tpemsa HeusBecTHmMu, J[1s Toro
y700H MOXHO OHNO HaflTR onpenendHHHe YHCNEHHWe 3HAYeHHS ANS TPEX
HEH3BECTHHX X, y H 2z, Heo6X0AnMO, YTOOW Ohila 3aM3HA CHCTEMa TPEX
ypasnennfl. Takas cuctema moxer GuTb peulena CrocoGOM NOACTRHODBKH,
a Takke H cnocobom anrcOpandeckoro caowkeHns. Ilokakem npHMeNenne
9THX cMocOG0B HA CAENYIOWIEM MpUMEPE (kaxioe YypaBHEHHE [pPelnBapH-
TENbHO NPHBEACHO K HOPMa/ILHOMY BHAY):

J 3¢ —2yL-52=7;
Tx-}+4y —82=3;
L Sx —3y —4z=—12.

3Hauur, MauHas CHCTEMa YROBACTROpsETCS NpA X = '\;..—.—_—2{1T

101. Cnoco6 moxactauoBku. M3 kakoro-unGynb ypaBHesus, Hanpamep
K3 NEepBOro, ONpeaAe/NHM OAHO HEH3BCCTHOE, HanpHMep X, B 3ABNCHMOCTH
OT ABYX OCTa/MbHHIX HEH3BECTHHIX:
_T174-2y—52
=

Tak kaK 80 BceX ypaBHEHHSX X O3HayaeT OXHO H TO Ke HHCJO, TO
MH MOXeM NOACTaBHTH, HallleHHOe BHpPDAWEHHE HA MECTO X B OCTANBHHeE -
YyPaBHEHNE: \

142y — 52
7. 3 +4y—82z=3,
S-Z—ﬂ‘g—:é—z——.fiy-—4z=—-l2. '
Mu npuxonnm, TakaM 00pa3oM, K CHCTeMe IBYX YypaBHeHHR ¢ asyMs

HenspecTHuMH y 2. Pewius 9Ty cucremy 10 kakoMy-HHOYZb H3 CrOCO-
608, ykasaHdbx panblie, HaAnlm udpc/enHbe 3HaYeHHA WIS y K Zz, B Hawen

X



rnpuMepe 970 GyIyT aHauenns: v==3, r==2; NOACTABHB STH 4ifi.1a B BH-
paieHHe, BHBEAEHHOE HAMH 214 X, HaHaEM H STO HEl3BeCTHOE:

oo TH+23-52
= 3

==1,

Taxny o6pa3on, 1peanOKeHHAA CIHCTEMA HMeeT pelserne: x=—1, y==3,
=2 (B uéM MOWHO y6eaHTbcA MpoBepKOH).

102. Cnoco6 anreGpanueckoro caoxkenust. 13 Tpéx maHHWX ypasHenit
BRO3bMEM Kakne-HnOyab JIR2, HANPUMCD BEpPBOE i BTOPOE, II, YPAaBHAB R HIIX
adconTHHE REAHUNHL KO3GiNIUIEHTOR NCPEen OIHHM HEH3BECTHhIM, HATpH-
Mep mepex 2z, HCKMOHUM 13 HUX 3TO HEH3RECTHOE cHocoboM anreGpanve-
CKOTQ CIIOXeENNs; OT 3TOro f04y4iM ONHO YpaBHCHHE C ABYMA HEH3BeCT-
HBIMII X NI Y. IIOTO»\I BO3LMEN Kal-:"e-ﬂ"ﬁyllb ABa INpyrux YypdaBHeHHs N3
TPEX AAHHLIX, HANPIMEp llepBoe ¥ TpPeTbe (1M BTOPOC 11 TPeTbe), 1l TeM
XKe CnocoloM HCKTIQYHM 113 HIIX TO Xe Hen3BecTHoe, T. ¢. Z; OT 3TOro
noay M el 0140 ypaBHeHie ¢ X n .

1) 3x—2y--562z=7 (na §)

24x — 16y} 402 =256

2) Tx--4y—82z=3 (na J5) 35x--20y—402=15
_ 59x -4y =71

D) 3x—2yt+-52==T7 (na 4) 126 —8y-}-20z= 28
3) dOx—3y—4z=—12 {#a 8) | 25x — 15y —20z2=—60
37x — 23y ——32

Peutnsm noayunswinecs asa ypapienus: x =1, y=—=3. IToncrasum st
1CAa B OAHO M3 TPEX MAHHHX YypaBHeunll, manpimep B nepsoe:

3.1—2.34+52=7;, 52=7T—3-46=10; z=2.

3amevanune. Temir we aByMst cnocoGaMil  Mid  MOXKEM TIPHBECTH
cHcTeMy 4eTwptx ypaBHeHNl ¢ 49CThpPhbMA HEI3BECTHHMH K CcHCTeme TpEx
vpaeHeHu#t ¢ 1peMs HeudBecTunMn (@ 9Ty CHCTEMYy — K CHCTEME MBYX
YpaBHeHHH ¢ nByMs HenapecTHnuMH H T. A.). BoobBiuie cncteMy m ypasHeuuii
C 1 HEH3BECTHHMII Mbl MOWEM 1IpHRECTH K clicTeMe m— 1 ypaBHesnht
C m— 1 HeHW3BeCTHWMH {4 9Ty CHCTEMY — K cHcTeMe m— 2 ypasuenill
C In— 2 HEH3BECTOHLIMH It T, XA.).

Ynpaxcrenun.’

1
2 -— —— —_ )
{ 4y — 3y L92:=0: 2x 45y - 3z 6—4_0‘

178. D¢ 4 5y — 3z = 4 179. 56 — 6y 42z =12,
| Srt6p—2e=18 I
52=42T—7x+y. )
x+2y_ 7.
3t —yt2z=17; 5x46" 9’
180, Sx4-3y — 2z =10, 181. 3y+4__ 8,
Tex-t-4y — 5z =3. x+3y 7"
x4yt z=128

6 A. 1. Kucenis. AnreGpa, u. 1 al



HexoTopnie yacTHLie BAIW CUCTeM YpaBHeHmil.

103. Caydail, Koraa He BCe HeH3IBECTHhIE 'nxon.ﬂr B Kayjaoe M3
JaHHBIX YPaRHeHu}, HanpHaMep:
' 10x — y4-37z=3;
49 —=0x =0;
2y-}-82==6;
3y~-2qw=ng,

B 8TOM CHyuae cHcTeMa petiaercs OwcTpee, 4eM OOHKHOBEHHO, TaK KaK
B HEKOTOPHX YPABHEHHAX YyXe HCKJIIOYeHH Te HAH ADYrHe HKeHaBecCTHhe,
Hago T0AbKO co06pa3iTh, Kakie HeH3BeCTHWE H H3 KaKhX ypapHeHufl cre-
AyeT HCKAIOYKTb, YTOOMW BO3MOXHO Ckop2e NOHTH 1O OAHOTO ypaBHeHus
¢ OAHHM HeHaneCTHHM. B HalleM NpHMepe, HCKAOYHE 2 M3 NEPBOro H TPeThb-
€r0 ypaBHEeHHH M U U3 BTOPOro H WYeTBEPTOro, NOMyYHM ABA ypPaBHeHHd

cxuy

10 e yf-82= 5 que=bGx=a 6
s QY = B2 == —~ 6 e 4 e Gy et e 8
10x — 3y =—1; —b5x—6y=—2.

. 1
Pewns 8ti ypamseHus, Haknom: x=0; ya=a.

Tenepd BCTaBHM STH HKHCAA BO BTOpOE 1 TPETbe YPABHEHHA; Toria
NOJYHHM:

3. 16__1 7
v---:-2- ’ 4 "-'=-§ == T). .
104. Cayuait, koria HedsBecTHble BXOAAT TOJIbKO B BRLe ApoGeii
::«, }L, eeo llyctwm pana, Hanpumep, cHCTEMA:

1 11 5
=%
111 i
Yy o x T z7T6"

Bcero npoue TaxKkyr C}{cremy MQOXHO PpELIHTDb nOCpellCTBOM sredennsy
i 1
BCTTOMOTATEAbHIHX HEH3BEC THHX. ﬂonomm,qro—;:x’.-;:y'

’

1
u —z—zz'. Toraa noay4Hm TaKylo CHCTeMy C HeH3BECTHHME X', ¥y H 2



Pewtp 3Ty cucrevy, Hafutésm:

L1 SR |
—‘:"—2) }'-—,1—3

T. €
Pt 1ty 1
2y T 7T E
Orcloaa OKONYATERABHO HAX0ABM:
x=2, y==l, zeg=3,
BosbméMm euié apyrofi nphmep:
([ 3.2 4 3
| =<'
6 3 1
{ _)“'—'—"-——1-25—

]
JpoGn rE —;— u T. 0. MOXHO pacCMaTpHBaTh KaK MPOH3IBEIA~HNS:

1 1 1 . H ,
3--/‘_-, 2-7u T. a. [TosToMy, ecin moaokmd, 4TO = =% ;—:y H
—E-m":z’, 7O CHCTEMa HIOOPAZHTCR Tak: ’

’ 3x’' -}~ 2y =42 === 13;
6x'—3y'-—-z'—_.=5—!—;
1
[ 7L ’ e D
— 5" A= Ty e 22 22 3,
I3 3THX ypaBHeHHA HAXOAMM:
‘ o ' e B
x ﬂ!z' Jr' _ 2 ’ T ==9;
3HAYHT:
—1—22, -1—4_.--..~!—_ —1=:_—:5;
X y 2 2
OTKYyaa: .
1
=y, ye=2, z==me.

108, Cayuail, korng NoAe3IHO NANHWME YPARHEHHA CAOMMTH, [lycTs
HMeeM CHCTeny:

I x o y=a;
ytz=0;
l X4z,

Chomus Bee ypaeneuhs, Haflaém:

2(x-yt2)=maf-b-fc;

xpypr==ttlite

Buurta us noCae Hero ypaBHEHHA KAKA0€ 13 JAHHHX, TOAYUIIM:
__a—+btc . a+b-+4c a—+4b+
=Tt — =gy y= T —

- 83



Ynpaxcrenns.

| 3x4dy=T4 6,5 .
182, « Tx - 2:=66 -x—_\-_“._['
| 29+ z=2. RN
lx+7_'

2.3 4 1.

4r — 3z u= 10, ;‘+7—?——ﬁ.

184, | S a—dus=h g 34 519

l 3y u=17, " ‘,+2 53

L x4+ 2y 4 3u=25, 4 5o 6

Ty TEEE

186. Kak scero npofte pentHin cucieMy:
7

' x+y+z=29—14—; '

. ,
l x-{-y—z_]S-I,
.t—y+z;-]3%.

187, Tpy nokynateas Kynuau kode, caxhp u vahi, Ilepsnit nokynatean 3a 8 x2
Koge, 10 #2 caxapy u 3 s2 4aio yIL1aThHa 35 pyo6.; BTOpol nokynareab 3a 4 x2 Kode,
" 15 w2 caxapy M O x2 4aw ynaarua 40 py6., a TpetnH nokynarteas i3pacxonosan
82 py6. 80 Kon. Ha nOKYnKy 12 xz wode, 20 w2 caxapy u 10 x2 yaw, Haiitu neny
KIorpaMmMa kode, caxapy K 4aio.

188, HMeeTca TP KYyCKa CNAaBa 13 3010Ta, cepeGpa 1 MENH; KYCKH S3TH COAEPKaT:

1) 5 uacreli sonora, 6 wacteil cepeGpa, 8 uactell Mean;
2) 3 yactn . 5 . 7 . . -~
3) 7 wacted ., 13 . . 18 . .

ITo cKOALKY KHAOrPaMMOB HAl10 B3fTb OT KamAOTO KYCKa, YTOGW GGpasoBaTh
cnaas, B KoTopoM 6ua0 6n 79 xz soaota, 118 x2 cepelpa u 162 e mexn?

Heropuueckne cexenus.

C ypaBHeHHeM My BCTpEHaeMCH yke 8 ray6oko#t apesnocTn y erantad. B na-
nupyce, HanuCaHHOM A XM e C 0 ¥ (32 2000 neT 10 Hawedt 3pw), BCTPeyalOTCA Ypas-
Henuds Nepsoil cTeneHH ¢ OAHHYM HEHSBECTHHIM, NPHUEM STO HEH3BECTHoe 0603Ha-
4a10(b CNOBOM ,Xay*®— Kyua.

Y rpeueckoro mateMatka [{uod anTa (B 1V B, HameH 3ph) Mur HaxoauM
campte pa3noo6pasHHe ypaBHEHHs, B TOM YHCIE H YDaBHEHHA ¢ HECKOJbKHMH He-
H3BECTHBIMH, OAHAaKO OH He naért obuiero ciocoba HX peuienns.

HoioTon naéT yme HECKOJBbKO CNOCOGOB PEUIEHHA CHCTEMH ypaBHeHHH,
B TOM YHCAE H CNOCOO NOACTAHOBKH.

Y papHenuaMH MHOTO BaHHMaNHCh apabckue yuélne, NPHYEM ORK NPH PELICHMH
ypapHeHu#t N0Ab30BaANCh NPaBHAAMH OpHOaBIeHHd K OGEHM 4acTAM YPaBHEHHA M
BLIYHTAHHA U3 HHX OAMHAKOBWX 4ieHoB. llepeoe neficTBue HasmBazochL ,BOCCTa-
HOBIeHHe®, no-apabck# algebre, BTOpOe — _OPOTHBONOAOXKEHHE *— almukabalal,
Ot pepeoro M3 sTHX <J10B (anbke6p) H NPOH3OMAO Ha3paHHe ,aareCpa“.



OTHEJ MATHIN
U3BJEYEHUE KBAJPATHOI'O KOPHSL.

. OcHoBHBIC CBOHCTBA KOpHEH.

106. Onpenenenue kopHs, Kopren BTOpOH cTemeHH (MaH KBaapaTHuM)
H3 YNC/Ma @ Ha3WBAETCA TAaKOE YMC/O, KBAaAPAT KOTOpOro papnserct a. Tak,
KBajpaTHuM Kopenb u3 49 ectb 7, a Takwe n—7, Tak kak 72=49 u
(— 7)7=49. Kopuem TpeTbeit cTenenn (KyGHIHWM) H3 YHCAA @ HA3LBAECTCS
Tagde uncno, Kyd koToporo pasuserca a. Hanpuwep, kyGuunwit xopes
i3 — 125 ectb—5, Tak kaK (—5)2=(—3) (—5) (—5)= —125.

Boo6ine xoprem n-ii cmenerie 43 wucaa G HA3WEGEMCT MAKOE 4uCA0,
n-g cmenews KOmMoOpo20 pasHa a.

Yucso #, 03HAdalOWee, 8 KAKOL cmenenit HAXOOUMCA KODEHb, HA3N-
8QCMCA NOKA3GMENEN KODHA.

Kopeub 0603Ha4aeTcs 3HaKoM vV (3sHak pamMKana, T. e. 3HaK KOPHS).
ITox ropH3oHTaJbHOH YEPTOR ero MIWIYT TO 4HCAO, H3 KOTOPOro KOpeHb
OTHICKHBAETCA (MOAKOPEHHOE YHCNO), & HAX OTBEPCTHEM yriaa CTaBAT no-
Kasatenb kopHd. Tax:

kopend KyOmynuit us 27 ofosHagaercdt . . . . ;3/27;
kopexb naTol creneun n3 32 oGo3navaeres . . >/39.

[lokazarenb KBaupaTHOrO KOPHA NMPUHATO He MICaTh BOBCE; HampHMED,
BMECTO 12/16 nnuyt )/ 16.

Jleticmsue, nocpedcmsos: komopoo OMbCKUBAELMCK KOPEHb, HA3H-
8aemca u3sredenues KOopHs; OHO OOpPaTHO BO3BHIICHHIO B CTENEHb, TaK
KaK MOCPeACTBOM STOr0 ReHCTBHA OTHICKHBAETCH TO, YTO XAHO NPH BO3BHLIE-
HHH (MMEHHO OCHOBaHHe CTeNeHH), @ HaHO TO, YTO NPH BO3BHIIEHHH B CTe-
neHb OTHCKHBAeTCA (MMeHHO cama cTeneub). [1o3TOMy HPaBHABLHOCTD H3BJIE-
YEHAS KOPHH Mbl MOWEM BCErjia NpoBepsTh BO3BHIIEHHEM B CTeNieHb.

Hanpumep, 4TOOW NPOBEPHTb PaBEHCTBO :i’/ 125 =9, xoctatoyHo 5 BO3-
BHCHTL B KyO; NOJY4HB nOAKOpeHHoe wnea0 125, MW 3aknioyaeM, 4ro
YHCA0 5 ecTh NeHCTBHTENbHO KOpeHd KyOmyHmi n3 123,

107. Apudmernyeckuii xopennb. Kopexb na3nBaeTcs apughnemutecxkun,
CCI OH H3BACKACTCA M3 NOAOKNTEJIbHOrO YHC/Z 11 CaM MNpeAacTaBasger
coGoH nomoxutenbhoe uucao. Hanpumep, ZJpudmernuecknH KeazpaTHuit
KopeHb H3 49 ecTh 7, TOraa KaK 4uca0 -—7, KOTOPOe TOXe eCTh KBaX-
paTHufl kopeHb H3 49, Heab3sn Ha3BaTh apH(MeETHYECKHM.

Yxaxen crexymooue apa cBoficTBa apHMETHYECKOTO KOPHS.

4) Ilycrs Tpebyerca wafitu apudmernueckudt ) 49. Taxoit kopens Gy-
aer 7, t1ak Kak 7?==49. 3anagumcs BOMPOCOM, HENb3Z Jil NOJHCKATH
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Kaxoe-HuGyabp IAPyroe NOJOKNTENLHOE UNCI0 X, KOTOpoe Towe OLno Gu

paBHO V49. [Mpeanonowum, wuTo Takoe uHcaAo cyuwecTByer. Toraa oHo
ZOMKHO OwTh nnGo mewbimwe 7, anbo Goabme 7. Ecam nonyctum, urto
x<7, 10 Torma x%< 49 (C yMeHbLIEHHEM MHOXHMOTO H MHOXHTeAS
NPOH3BENEHIIe YMEHBUIAETCH, €CANl COMHOXHTENN TMOMOKHTENbHHE); ecan
We JNORyCTHM, YTO x> 7, TO TOraAa M x2>49. 3HAynT, HHKAKOe no.o-
WHTEIBHOE YHC/0, HH MeHbee 7, Wi 6oJbuiee 7, He MOKET PaBHATLCH V«—}_‘f
TaxnM o6pasom, apudmernyeckuli xopeHr AauHOH cTemeHd W3 RAHHOTO
YHCAA MOMET OHITbL TONLKO ONHH.

K APYroMy 3axkJKUYCHHIO Mbl MNPpHLIAH, e€Can Onl FOBOPHAH HE TOJAbBKO
0 MOMOKHTELHOM SHaueHuw Kopus; Tak, V49 paBed u umcay 7, 1 yncay
— 7 [rak xak n 72=49 u (—7)*=49).

6) Bo3bMéM Kakpux-HHOYIb 1Ba HEPABHWX MOJAGKHTEABHEIX YHC/3, Ha-
npumep 49 n 64. M3 toro, uro 49 <64, Mu MOXKEM 3aKNIO4ATH, YTO H
V 49 <V64 {(ecan TONBKO 3HAKOM V Gynem obo3nauats apupMeTHye-
cknil ksampaTou# wxopens). Jechcrsutensno: 7 < 8. Tlomo6uo sromy ua
TOrO, 4TO 64<125 MH MOXKEM 3aKJIOMHTB, YTO H 3/ 64 < V125, Det-
crautensio: 3/ 64=4 u ,/125...._5 n 4 < 5. BooGuis:

MeHbuieMy NOJIOXHTEJNbHOMY YHCAY COOTBATCTBYET H MEHbIIHE
apapmernyeckull xopenn (Toft we cremens).

108. Aare6panyeckuil kopenn. KopeHb nasnsaetcst aszedpauneckum,
ec/t He TpebyeTcs, HTOOH Off HSBIEKANCA H3 NOMOKHTENBHOrO HHCAA H
yTo6I caM on Oua nojoxuTeabHud. Takum 06pa3oM, eC/iu NOA BbpaKe-
HHaM ,"/ a pazyMeercd ajrebpanvecknil xopexs a-fl CTENEHH, TO 9TO 3Ha-
YHT, YTO HICAO @ MOXeT OuTh I IOJOXKHTEIBHOE, H OTPHUATENBHO® IL
CamMulil KOpeHb MOWeT OWTb I NOJOXHTEAbHEIM, W OTPHUATEIbHLM.

ViaxeMm caenymnoiie YyeTwHpe CBDHACTRA aareCpaHYecKOro KOPHI.

a) Kopeur HeuéTHOfi CTemeHU H3 FOJOWHTEJNBLHOrO MUHCAR €CTe
NOAOWKATENLHOE YHCJIO.

Tak, 13/8 JomkeH OHTb YHCJAOM TNOJOKHTeNbHWM (OH paBen 2), Tak
KaK OTpHILATeNbHOS 4IC/J0, BOIBHINGHHOE B CTENEHb € HEUBTHHIM MOKasa-
1eqev, JaET OTPHUATEALHOR HHCAO.

6) Kopenb HeqETHON CTENEHM WS OTPAUATEALHOIrO YHCAR €CTh OTPR~
HaTeAbHOE HMCAO.

Tax, ?/:8— ROJKEeH OHTb OTPHUATENBHWM ulCcnoM (OH pasen —— 2}
TaKk K8K NOJOWHTE/NbHOE YIC/IO0, BO3BHIUEHHOE B Kakylo O TO Hi OuIo
cTeneHb, AA8T NOMOKHTENbHOE HHCNO, 4 He OTPHUATENBHOe.

B) Kopeus u¥THOHl cremeHW W3 MOJNOMKTEALHOrO UWC/IA AMeeT 1asa
3BaYeHHA ¢ NMPOTHBOMONOMHLIMH 3HAKAMH K C oaMHaxopofft aGconoT-
Holi Beawyunof.

Tak, V+4—+2 H V—l—4~——2 norouy uto (~-2) =4 u
(— 2)* =} 4; Touno Tax we /81 =-3u y/F 81 = — 3, notowy
yro crenenn (3} n (— 3)* paBHw oaHomy H ToMy *e yucay -}-81.

Isofinoe 3uayenHe KOPHA 0603HaYaeTcsi OGHKHOBEHHO TOCTAHOBKOH
ABYX 3HaKo8 nepex aGCOMIOTHOM BETHYHHOH KOPHS; TaK, MUIIYT:

Vi==+2 Vatse=-ta VIxtzx-t3x"
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Hro6u B nanbrefinieM He OroBapHBaTs Kaxaunfl pas, GepiMm A Mul
anrebpanyeckHit nan apudmeTHuyeckHd KopeHb, YCAOBHMCH B CACAYIOLLIEM:

1) B ciyyae uwéTHOH CTeneHH MO BHPAXEHHEM Va, / a u T. 1 GyxeMm
BCErnAa NOAPa3yMeBaTh MOAbK0 apugmemuueckuii kopenn. Tak, V'35 =5;
/81 = 3. 2) Ecau mu Gepéy anreGpanyeckn#t KopeHs, 70 GyAeM CTaBHTb
nepea kopuem ABOHpOH 3Hak. Tak, =V 25=--5; - ‘/81——_—};3

r) Kopenp u&rtHOfi cTemeH#W H3 OTPHOATENLHOrO HHCNA He MOWeT
PABHATHCA HHKAKOMY, HH,.I'IOJIO)KHT&JII:HOM)’, HHU orpnuzue.nbnouy, yucay,
TAK KaKk 1 TO H npyroe nocne BO3BHIIUEHHS B CTEeNeHb ¢ Y&THHIM I10Ka3a-

TeJeM NaéT NONOKNTEAbHOE YHCIO, a8 He oTphuatenssoe. Hampumep, ' —9
ne papeH HH -+ 3, HNI — 3 }I HUKAaKOMy HHOMY YHCAY.

Koperpb u&TnO# cTenmeHn 13 OTPHUATENBHOrO YIIC/IA NPHHATO HA3LIBATH
MHUMBAL HIUCIOM, OCTANBHLIC N€ YHCAA HA3LBAIOTCH BEU{ECINBEHHMAU,
HAR GefiCMmBumesbHot Ml HHCIAMH,

/ .
Ynpaxcrenus. 'lemy pabubl cleiyIOIIHE BhIPAaXKEeHHS:

L 7a
17100; V0,01; 1/ ]% 1 a 190. (V5% (/@)
191, V2T /=0T (/0000 92, /16 V4 YV —ar
-4l zac
109. H3BJeueHne KOPHA W3 NPOH3BeNleHAs, H3 CTENEAH W R3 APOGH.
a) INycre Hano napaeub apupmeTHyecKHt KBaAPaTHWA KOPEHb W3 npo-
nagenenna abc. Ecan 66 TpeGoBanocs Npon3sencHie BO3BLCHTH B KBal-
part, To, Kak MH Bnaemn (§ 46), MOWHO BO3BHCHTD B KBAAPAT KaNAK
COMHOXIITENb OTAENbHO. Tak KaK H3BjJeYyeHHe KOpPHR| eCTh neﬁc-reue, 00-
P48THOE BO3BLIIRECHHIO B CTEII€HDb, TG H3A0 OXHNIATL, YTC H AAd H3BJACYEe-
HHfl KOPHA H3 MPOH3BCACHHS MOXKHO H3BJAGYDL €ro 13 KawWIAOro COMHOXKII-

Teas otAeawHo, T. e. uro Vabe=Va - Vb - V<.

Yro6: y6eInThci B BEPHOCTI STOroO PaBeHCTBA, BO3BHWCHM NPABYIO
9acTh €ro B KBaapar (N0 TeopeMe O CTEMeHH NPOH3BElEeHN:):

Ve Vo -Vepr=Fap.Voyr(Vc).
Ho cornacuo oupezenexinio KOPHI:
Va)y=a, (Voyp=b Fcy=-
CnenoBarte.bHO, (l/t-f Vb_ V;)zzabc.

Ecan we kpaapat npon3BeAeHHS VE VF VZ pareH abe, To sre sua-
YRT, 4TO NPOHSBENEHNHE 3TQ PARHO KBAAPATHOMY KOPHIO H3 abc. [Tono6rostomy:

yabe=ya V5 V<,
(Va VB Ve rp=(ap (VP (/ep=ate

3uagnr, 9T06H A3BACYL APROMETHUECKNH KOPSHL M3 HPONSBENEANS,
MOMHO H3BJICUL 8r0 H3 KAXKNOr0O COMHOWNTENAN OTHEABLNO.

’ 87
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6) Jlerko y6eantocs nposepkoH, qT‘o Creayloulne PascHCTBA BEPHsl.
V at=a?, notomy uro (a%)?=at,
f/;‘z’zx‘, " o (X)I=x1? iy 1. I
3HaunT, 9TO6M H3BJAEYL KOpeHb W3 CTeNeHM, IOKa3aTenb KOTOpol
\,’ AenuTCH Ha NM0Ka3aTelab KOPHA, MOXKHO Pa3fleHTh NOKA3aTeNb CTeNeHH

| Ha noxa3zaTeab KOpHSA.
B) Bepuw 6ynyT Taxke u caeayiowne PaBeHcTBa:

‘/Tg—-“—']/—g"‘— 3 ﬂOTO;»l 4T0 /i)z—.?i —9‘

= yic 4° y (7) = 16’

VE.__“_E_;: 2\s_ 28
27—_;/5?,_3’ » 4 3/~ 3T 27°

Boo6ute: .
— 3/
‘/' V“ ‘V a__Va
v ; ‘v T i"/;
3naynt, 4To6Hl H3BJEUL KOPEeHb H3 Apo6H, MONKHO M3BJICYHL €ro
B3 YUCAMTE]S N 3HAMEHATesnd OTREJALHO.

HanomHum, yTO B 9THX [paBHAdX HPEANOAAracics, 4TO peyb HAET
0 KQPHAX apudMeTHYECKIX.

[Ipnmepn. _

1. V3%t =19 Vat} bs = 3a2t®.

2, ?/W: %/T% vV ad f/;”r_5azx3.

3ameuanne. Ecam uckomMuit kopenn 4@ THOH cTemeHn w npeano-

Jnaracres aare6panyecKnM, TO nepel HAlZGHHWM pe3yiLTaTOM HAKO
noctasitb ABoHHOA 3max —+. Tak:

Vrg—;i =~ 3x3.

Ynpaxcnexas.
193. V'4.9; ‘/ %-0,01-25; Via®® V 9aixiys.
3 g ——— A1 5/ —
194. 3/ 27598, }/l—gax‘ 3/ abe. )

195. Vat; V3, Vas; VaFoy
VRV Tm Y Yt

v +
197. ‘/rfs l/—mm» i/aa- i 1/7-

193, Ve VOSRE l/ Ly

Il. U3Bnedesne KBaApPaTHOrO KOpPHS M3 4RACeJ.

110. INpenpapATeAbANE 3amedannd. a) 1 coxpauteHns peus B SToOft
TAape BMECTO KBaApaTHLft Kopens® Oynevm npocTO rOBOPHTbL ,KOPEHbL.

o3



6) Ecri BO3BHCHM B KBAZPAT YHCAa HAaTypankHoro psna: 1, 2, 3, 4, 5,...,
TO MOJYYNM Takyio Tabamuy KBAAPaToB:

1.4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, ... .

OueBnito, HMEETCS OYEHD MHOIO LebiX YHCEN, KOTOphie B 370H TaGamie
HE HaXOAATCH; N3 TaKHX YIHCCN, KOHEYHO, Heab3f h3Bl1eyb LeInil KopeHb.
TMostomy, ecan 71peGyerca H3BNAEYL KOPEHB W3 KAKOTO-HU(YAb L€10ro

yHCcaa, Hanpumep, TpedGyeTcs HAHTH ]/4082, TO MW YCJIOBHMCA 3TO Tpe-
60BakIC NOHUMATL TAK: H3BJAeub Lenwit kopeHb 13 4082, ecan 310 BO3-
MOXHO, CCAN KE HEbL3H, TO MH ACKHH HafiTh Haunboabuiee nenoe
YHC/O, KBAZPAT KOTOPOro 3akaiodaercss B 4082 (rakoe unciao ectb 63, Tak
Kak 637 = 3969, a 64* =4096).

8) Ecni aadvoe uncio menbviie 100, 10 KopeHs M3 HEro HAXOAUTCH
Mo Tabaiue yMHOWEHIA.

111, HM3Blnedyenne KopHs W3 uHenAoro uuchia, medsuwero 10000, Ho
Goabmero 100, Mycry namo nalitn V4082, Tax kax 570 uncao menbue
10000, to wopenb u3 Hero Menbnie 100. C apyro#f CTOPOHW, AaHHOE
qucao Goabwue 100, 3naunT, Kopedb u3 Hero Goasme 10 (nan pasen 10).
Ho mcsaxoe uucao, xotopoe Goabme 10 (nan pasno 10), wo mensuice 100,
uMeeT aABe Hnpw, ' 3HAYHT, HCKOMHA KOpeHb €CTb CyMMa:

ACCATKH —- emmminnu,
H NO3TOMY KBAaZPAT €0 JOMKEH PABHATLCHA CyMMe:
(accarin)® - 2 (aec.) - (eanu.) - (eminunin)?.

Cymvla 3Td NOJIAKHI 6blTb HaUOOIbILHM KBapaTeM, 3dKOYAN0MmMnMCca
B 4082, Tuik wkak (aecsitkn)® COCTABASAIOT COLHH, TU KBA1paT JICCHTKOB
HAadO0 MCKATbh B cOThnx Aaunoro uyncia. Coren 8 aannow uncae 40 (M Ba-
XOAHM HX 4ICNO, orieans 3ansTof ape undpu copasa). Ho 8 40 3axmo-
4aeTCA HECKOIbKO UeInX KBaiaparos: 36, 23, 16, ... n ap. BoabMés n3 anx
HanGosunnit, 36, w HOuyCTIM, YTO KBaapaT AECSTKOB KOpHA OyneT pasex
MEHHO 3TOMY HanGo/ihlleMy KBAApaty. TOraa 4ic/lo JecATEOB B KOpHe
aomkHo O6nth 6. IMporepnm Teneps, 4TO 9TO BCeraa MOIABO GLITL Tak, T. €.
BCErIA YHUCAO AECATKOB KODHA PaBHO HAWOOAbLUIEMY UeAOMY KOPHIO W3
YACJIA COTeH NOAKOpeHHOro ynucaa. Jefictauteanto, B HalueM npirsepe Yueao
AeCATKOB KOPHA He MOweT 6HTb GoJabwe 6, Tax kak (7 zec.)? =49 coren,
yro npesocxoant 4082, Ho ono ue moxeT GuTh 1 Menblue G, Tak Kak 3 aec.
(¢ emnnnuamn) Menbuie 6 gec., a mexay TeM (6 nec.)> =236 coteH, 4yro
menbuie 4082. A Ttak xak Mu HWeM Hau 60 b W A LeANd KOPEHb, TO MM
He HOXKHH 6paTh IR KOpHA O mec., koraa i 6 Jec. OKa3WBAETCH HEMHOTO.
Hrak, MB Raman yuc/ao AeCATKOB KOPHA, uMeHHo 6. [Tnmem 31y wundpy
HanpaBo OT 3HAaKa =, 3anOMHNB, YTO OHa O3H3"11eT AECATKH KOpHA. Bos-
BHICHB €& B KBaapar, nonyunM 36 coreH. Burinraem stn 36 coTen u3
40 coTeH NOAKOPEHHOro YHCAZ M K OCTafKy [MpIMHCHBAEM 4iciIo 82:

} 40782 =6
36
48"2



B wncne 482 nomxHa comepwathcf CyMma:
2.(6 mec.)-(eann.) -+ (eannuun)?.

IMpoussenenite (6 nec.)«(emnn.) JOMKHO COCTABIATh NECATKH, NOITOMY
VIBOEHHOE MNPON3BelNeHNe JAECATKOB HA €INHNLM HAanoO NCKaTh B AECATKAx
ocTarka, T. ¢. B 48 (MW nony4um 4nc/o ux, oTaenus B octatke 48’2 oany
untdpy cupaea). Yapoesnbie NECHTKH KOPHSE coctaBanoT 12, 3uaynt, ecmn
12 ymHOXHM HA eQHHIIHH KOPHR (KOTOPHE NOKA HEN3RECTHH), TO MH
NONMHB NOAYMNTH uncao, conepxameecs 8 48. IloaToMy mu pasneanm 48
Ha 12, [lna STOro B/eBO OT OCTATKA NPOBOJAHM BePTHKaIbHYIO YEePTY H 3a
Hefl (OTCTYNHB OT YEepTH Ha OAHO MeCTO BJ/eBO, A LeAall, xoropas ceft-
yac OGHapywHTCH) HamnuieM yAROeHHYW NepBywno undpy xopus, T. e. 12,
11 na ned pasnennm 48.

B yvactHom moayunm 4. Onanaxo 3apanee Heb3d pyyathes, HTO Unpy”
4 MOWKHO TNPHHATbL 33 ENNHNUK KOPHA, TAK KaK Mi CeHyac pasaeninu
Ha 12 BC& 4IC/MIO0 AECATKOB OCTaTka, TOTAA KAaK HEKOTOPAad 44aCTh N3 HHUX
MOXET H He MPUHALNRKATD YIBOCHHOMY NPOH3BCIEHII0 RECATKOB HA @ THHHILH,
a BXOIMTD B COCTaB KBanparta eannnm. 11o3Tomy undpa 4 MomeT oxasaTnen
peanka. Hano eé wenwtaTh, Ona, odennano, OyleT FoAHTHCE B TOM
cnayuyae, ecan cymma 2+(6 nec.)-4 - 47 oxawercs He Goabile ocTaTKa 482,
CyMMy STy Mh MOXEM BHUUCIUTDH CpilBy TaKIIM NMPOCTHIM npuémom: 3a gep-
THKa1bHOR uepTolt i yasoenuolt 1ndpe. kopua (x 12) npunucuiraem cnpaga
1ndpy 4 (NO3TOMY-TO Mbl ¥t OTCTYMHAW OT YEPTH HA OAHO MECcTQ) H KHa
HEE e yMHOWHM ToayueHnoe wuciao (124 na 4):

V 40'82 —6
36
124 | 4872
41496

JdeRcTBUTENbHG, NPOBOIST 3TO YMHOKCHIC, M yMHOWaeM 4 Ha 4,
3HAYNT, HAXOAMM KBaapaT €ANui KOpHSI, 3aTeM M ymHowaeMm 12 gecdr-
KOB Ha 4, 3HaUNT, RAXOANM YIBOEHHOE NPON3BeIcHHE MECATKOB KOPHA HA
eAMHIUK. B pe3ynbraTe noiaydaem cpady cymmy Toro u apyroro. floay-
yeHHOe NnpoHaBedeHuHe oka3anocbh 496, 4TO Coabuie ocTaTka 482, 3HauYMT,
undpa 4 seanka. Toriga NCnbTaeM TIKHM e OGPasON C/EAYIOULYIO MElb-
myo ungpy, 3. HOaa storo cotpém undpy 4 1 nponzsegenie 496 n sme-
cro ungpu 4 nocrasum 3 1 ymuoxuM 123 na 3:

1237 43°2
31369
113

Tponsseaexite 360 orazaiocs, vedbiue octaTka 452; 3waunt, uhdpa 3
rOTATCA (CTit OB CIYYUAOCh, 10 1t 3Ta Lidpa BeaHka, Toraa Hado Ou.10
61 HCRWTATD caeayowy Menblnyio undpy, 2). Hammuem ungpy 3 B kophe
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Hanpaso ot undpa necatkos. ITocnennuit octatok 113 nokaswnaeT nabuTOK
AAHHOTO YMHCIA Haa HaHGOAbLUIHM HE/WM KBAAPATOM, JAKAOHAOULINCA B HéM,
Has npoepkH Bo3BbicHM B KBaapaT 63 u k pesyastary npmuaowim 113:

632 = 3969
-+ 113
4082

Tak xax B cymve nOAyyniIoch Jantoe 4ncno 4082, 1o pelicrtsue cilerano
BepHO.

Ilpunmepu.
1. V1225=35 2. V8655=93 3.V 1605=40
9 81 16
65 325 1831 553 8] 05
5'325 3| 549
o 6 -
4, V872=29 5. V6400=80
- 4 64
49[2?3 00
9441
BER

B npumepe ucTBEPTOM Npn xedeHHit 47 AeCATKOB OCTATKa Ha 4 My 1o-
aydaen 8 wacthom 11. Ho tak kax ungpa ennnnu kopus He MOXET OuTh
nBy3HguHumM uiciom 11 man 10, 1o wazo npawo ncnHTaTh uudpy 9.

B npumepe nstoM nocie swYNTanHs §3  mepBoM rpawu kmaapara 8
OCTATOK OKa3wBaeTcRk PpasHuiM ( I clelywllas rpaHb TOWE COCTONT H3
HyneH. IDTO TNOKA3bIBAET, YTO HCKOMHH KOpeHnb COCTONT TOXbKO M3 8 ne-
CATKOB, U TOTOMY H3 MECTQ eJuUHHI[ HAA0 MOCTABHTH HYy/b.

112. Hspaeyense KopHa H3 UETOro 4Hcaa, Goapmero 10 000. [Mycts
TpeGyeTcr HaiiTu V35 782, Tak KaKk NOIKOPEHHOE WYIIC/IO INPEROCXOIXT
10 000, 1O Kopenn u3 wero Gosbure J 10 000==100 mn, CI@AOBATENBHO,
on coctonT A3 3 widp 1in 6o.ree. M3 croaskux 6 undp OH HH COCTORT,
MH MOXEM €0 BCeraa paccMaTpiiBaTh Kak CyMMy TOJAbKO AECATKOB M eIui-
Wi, Ecayt, sanpumep, xopenb oka3aics Ob 482, TO MW MOXEM ero cuim-
TaTh 33 cymMy 48 necatkos ~{-2 eanuwnuw. Torza kBaapar xopua Gyaer
COCTOATb NOMNpexHeMy H3 TPEX caaraembix:

(recatkn)? 4 2-(aec.)- (eaun.) - (eannnum)’.

Teneps MW MOMKEM paccywaaTh COBePLIEHHO TaK e, Kak 11 NpH Ha-
ITRRS

xo&1esyd  } 4082 (B npeamayuiem naparpade). Pasnnua 6yl1eT TOIbxO

T3, HTO I HAXOMIACHIS OeCATKOB KopHa N3 4082 Mu HOMKHW ObLLTH

H3Baeub Kopenb 13 40 # 95TO MOWHO Ona0 caeraTh no tabaiue yMHO#AEe-

HHA; Tenepb e A19 ROIyMeHHA JecATKOB V 337782 nau npunércsa H3BACYD

KopeHb M3 337, 4TO 1O Tab.IHIe YMHOWEHHH BHIOINNTL uenbds, Ho mu



MO¥eM HaHTn VEBTI TeM NPHEMOM, KOTOPHWH Obi1 ONHCAH B NPEARAYILEM
naparpage, Tax Kak 4nciao 357 < 10000:

V35782_189

28 2575_45
8 (224 ii .
369] 3382
9] 3321
) 61

e

HanGonbmuii tennfl kopens w3 337 oxasmpaercs 18. 3Haqu'r BV3 57’82
HONAHO O6uTh 18 nmecsiTkoB.

Yr1o6n HalTH edMHnUH, Haxo u3 J3'57'82 enyectb xsaapar 18 necar-
KOB, /3 YEro JOCTAaTOuHO BuiMecTb kpBaapat 18 n3 357 coTen W K OcTaTKy
cHecTH ABe nocaeasde nudpu noaxkopeHsoro uncaa. OCTAaTOK OT BHIMHTA-
nusg keaipata 18 us 357 y wac ywe ectb: 370 33. 3uawut, ann noay-
YeHHA OCTaTKa OT Bh4HTaHis kBaapata 18 necstikos u3 3'57'82 LOCTATOYHO
K 33 npunucath cnpasa widpu 82,

Janee nocrynaeM Tak, KaKk Mbl NOCTYMAJH [pH HAXOKIAECHHH V4082,
a UMEHHO: BJIEBO OT ocTaTka 3382 npoBOAHM BEPTHKAJBHYIO HepTy H 3a
Hel0 nuueM (OTCTYyNHB OT YepPTH HAa OXHO MECTO) yJBOEHHOEe 4YHcno Haki-
JEeHHHX AecSTKOB KopHA, T. e. 36 (nBawaw 18). B octaTtke oraensem oany
ungpy cnpaea H JeJHM UHCIO AECHTKOB OCTaTka, T. ¢. 338, na 36. B vacr-
HOM nosyyaem 9. DTy undpy UCATHBRAEM, 118 4Yero cd npumucLsaeM
kK 36 cnpaBa u Ha neé we ymuowaenm. [Ipousseaneusie okasanocs 3321,

"yro Meubwe ocrarka. 3Haunt, undpa 9 roanTcd, nuueM e& B KOpHe.

Boo6uie, 4To6nl #3Bledb KBajApaTHblH KOpPeHb H3 KAaKOro yrogxHo
HeAOro 4Yucaa, Halo CHayada H3BJedYb KOpPeHb H3 YHCIA ero COTeH;
ecan 310 yuciao Goaee 100, TO mNpHAETCA HCKATh KOpPEeHb H3 ¥ucaa
COTeH 3THX COTCH, T. €. U3 NeCATKOB ThICAY NAHHOTO UHCAA; €CAH H
310 yucao Gosaee 10 000, npunérca H3BJaeKaTh KOPEHL N3 YHCAA COTEH
AECATKOB TbhiCAY, T. &, M3 MUAJMOHOR HAHHOrO uHCHA, M T. A.

Mpumepn:

1. V87 2'0000:2952 2, ]/3 0326089_—18717
4 : :
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3. YV 9'51'10'56 = 3084 N
9

B nocnennem npumepe, nalias nepeyio umndpy 1 BHYTH KBaapar eg,
nonyyaem B ocratke 0. Cuocum caeayroume 2 ungpu, 51, Oraenns ze-
CATKHM, MWl foAy4aeM 5 Jjec., Toraa Kak naiaeHHas yasoeHnas ungpa
KopHs ecTb 6. 3uaudr, ot aeneuns 5 na 6 mMu noaydaem 0. Crasum
B kopHe 0 Ha BTOPDOM MeCTC N K OCTaTKy CHOCHM crenyiowe 2 widps;

noayyaem 5110, Hanee mpomoaxaeM Kak OGHKHOBEHHO.
4. V81700700 = 900
81
0

B .stoM unpumepe nckoMmit kopeHb COCTOHT TOALKO H3 9 coTeH, u
MOTOMY Ha MECTe UECsITKOB H HA MECTe C€IHHIIR HalOo NOCTABHTL HYJIH,

‘IIpasuso. UtoGul H3Bjieub KBAXPATHLIA KOPeHb U3 NAHHOrO KEAOro
YAc3a, pa3GuUBAOT ero, or RpaBoil pykH K JeBofi, HA rpaHH HO ABe
mH@pe B KDKAOH, KpoMe nepsBoil (KpaHuell a¢BOH), B KOTOpOA Moxer
OnTHL OnHA uAdpa.

Yro6br HaliTH nepsyr0 uM(ppy KOPHSN, HIBJIEKAWT KBAAPATHHNA KO-
pelb H3 nepBoil rpanHH.

Y1066t HaiiTH BTOPYIO HMdDPY, H3 NepBoil rpaHK BLIYUTAIOT KBAX-
PaT neproil UMEGPH KOPHS, K OCTATKY CHOCAT BTOPYIO TPaubj# uMCAO
JEeCATKOB MOAYHYAIOIIEerocs YHCAA NeaNT Ha YABOEGHHYIO HNepBYI0 nBdpy
KOpHS; NMONYYEHHOE ULeJd0e YHCHO MOABEPratoT MCILITAHUIO.

HenntakHe 310 RpOH3BOAKTCA Tak: 3a BepTUKAJBHOM YepToil (HaneBo
OT OCTATKa) NuWyT yABOEHHOE paHee HaLCHHOE YHCJA0 KOPHA H K HeMy
C IpaBof CYOpPOHbI NPUAMCHLIBAIOT HCABITYyeMyl0 uudpy; noayuuBIIeecs
nocae 3ToH NPHIMCKH HHCJIO YMHOXKAIOT Ha MCHbiTyemMylo uugpy. Ecnn
NOCHAe yMHOMEHRUS NOAYUHTCH YUucao, Goabllee OCTATKA, TO HCNLITY eMast
uugpa He roJMICA 4 HARO UCALITATH CAEAYIOULYIO MEHbINYIO UUQDY.

Cnenyiommne UH(PLI KOPHS HAXOARICH O TOMY XKe NpuEMy.

Ecan mocse cHeceHHS rPaHM YUCJI0 AECATKOB NMOJYUUBLIErOCA YWCAA
OKaMeTCA MeEHbIIC REJAHTENR, T. e. MeHbule YABOEHHOR Haliaenuo
YaCTH KOpHA, TO B KOpHe cTaBAT (), CHOCAT CJACAYWOILYIO IrpaHb H
NpoROJXKAIOT AeRicTBHEe najsine. -

113, UYucao undp kopus. M3 paccMoTpeHHs npounecca HaxowAeHNs
KOPHSl c/lelyeT, YTO B KOPHE NOJKHO OBTH CTOABXKO UHGP, CKOALKO
B NOAKOPEHHOM 4HCIe SaxK/jioyaerca rpadefi mo nse umdpm Kawnag
(B J1eBOH rpann MOxeT OubTh M onua nudpa); APYruMH CI0BaMI: €CAH
B NOXKOPEHHOM uMcJie — 4yETHOe gucao uupp, TO B KOopHe nudp Gy-
HJeT B/JBOE€ MEHbINE 9TOr0 YHCAA; ecad e B NONKOPEHHOM 4HHCJe ~—
HeudTHOe uncCj0 uHpp, TO B KOpHe OyneT UADP BABOE MeHblUIe ITOCO
Hey€THOro 4MC/aad, YBEJHYCHHOTO Ha eJHHHILY.

a?



Ynpaxcnenun.
H3Baedh KRAIPATHLIA KOPEHBb U3 CACAVIOMAMA YHCEI:

199. V'289; 14225, V61003, ¥V 552160,

200. V135424; V' 956484, ¥ 57198960,

201. 1768492176; V422220304, 202. ¥ 285970390644,

203, O0bACUHTD, IIOYEMY BCAKOE LEJ0e WMHCAO, OhAaHYNBAKOLEECH HA KaKYIO-
HHOYIb M3 YeTHIpex uugp: 2, 3, 7 » 8, He MoxeT OBITL TOYHBIM hBAAPATOM.

llI. HsBneuenne npuOAHKEHHLIX KBALPATHbIX KOPHEH.

114. lsa cayuan, xornd Heawssst niasaeys tounsll gopenn. ToutnM
KBaApaTHLIM KOpHEM M3 NAHHOrO LEAOro i apoGHOro $1c1a HaznBaeTen
TaKoeé YHCAO0, KBRHPAT KOTOPOro B TOYHOCTH PARHHETCH JAJHHOMY dHCAY.
Ykawem npn3HaKl, 0 KOYOPHM MOWHO HHOtRa CYANTH, 4TO HI Hau-
HOro yHCAA TOuHBM Kopenb Me n3saekaetrcs.

a) Ecan u3 maHHoro U&AOro 4Yicna He K3RNEKaeTCH TOUHKI Henawid Ko-
peHb (MONyYaeTcs MpH H3BMEYEHNH OCTATOK), 10 13 TAKOro 4icAa HeJab3s
HaliTH U OpOOHWM TOUHLIE KOpeHp, Tak Kak Bcaxas Apobb, He pasHad
unesoMy uwucay, Oylyum yMmMHOwena cavMa Ha cebs, aadr B npou3dBeReHHH
Toxe ApoBp, & He Leaot untao.

6) Tax xak xopens u3 npoGn paBeH xopHio H3 yncanTenst, aentHHomy Ha
XopeHb M3 SHaMenAtenst, 10 TOuHufl kopehb 13 HecoKpariMof APobH mHe

MOXET OWTh haitlicH B TOM clyude, ec/it ero Heib3n H3BAGYB HI YHCAHTEAH
4 8 1!
n 3HaMmenareas. Haopusep, 3 apoGett 5 g M g HEAB3R HIBAEUD TOUHA
XOPEHb, TAK K4K B HepnoR fipoGn HOALIH &€ro m3biedb H3 SHaMeHatedd, BO
BTOPOH — 13 HIICJHTEIA H B TPEThEH — HII 113 4HCAWTRN, HY 13 BHAMBHATENA.
HMa Taxknx uyncen, n3 Koropnlx Heas3d Hamiedb KOpehb, MOMHO H3BNE-
KATh npmb ApROANKEHHLE KOPHIL, O KOTOPHX MK OyaeM Cefudac rasopHth.
116. Npubmkdunnh Xopehs € TOMHOCTLID RO 1. TIPHOAHKENHWYW
KBA1paTHLM KOPHEM € TOUHOCTHIO A0 1 53 AaHHOIO uncaa (118A0r0 NIH APOO-
HOrQ — #¢& PABHO) HAWBACTCH TaKOE 1e/108 Y4N1cA0, KOTOpOe YaoBsAeTROpseT
cheayouHM asym tpeGosaundm: 1) kBadpat 5TOr0 YHCAS MeHbUIe JAHHOFO
uHeAE (HAK pased eMmy), HO 2) Keaapa¥ 9TOfo uncia, ysesudentoro Ha 1,
Bonbie A4KHOTO witcaa, JApyrunn crosamn, HpHOAUNCERNNM KBQOPIMNUA
KopKesm © ModKOcHsO 0o | nAINBREMCR HOUDO.1buies e A02 MUca0, K0aGO-
pam Komopoz20 He npesocxodum dankozo yucaa, T. é. TOF Kapeub, KOTOPhHA
MW HaXOAMNH B mpeuuiyiieR rhase., Kopeup 9T0T HasuisaeTc uphSAnkiu-
HEM ¢ TOYHOCTHLIO 0 1, noromy urto anst nNOonydesHg TOYMOSO KOpHS
K STOMY fPHOAHAKEHHOMY KOPHIO HANO 6u10 On noBarHThE emé HexOTopoe
Yucno, MeHsbuiee |, Tk UTO ECIH BMECTO HEHf3IBECTHOLO TOUHOMG KOPHS
ML BO3bMEéM STOT npndiaikexdnil, To caenseM ounlky, MeHbyo 1
Tlonowus, rpeByercs nallty npuGatmménnui KBaAPaTHHA KOPEHb € TOY-
nocrsto 10 | n3 398,74, Toraa, He ofpauigs puMManus na Apods, ha-
BAEKaEeM KOPEHL TOAbKO M3 NEAOrO uMCAA: V365 =19

1
29 295
9 ’26 1

—————

34



[Monydyennwit kopeub 19 6yner nckoMuit, Tak kax
192« 395,74, a 203> 395,74,

MIpasuao. 410661 u3BJeys NPUSAHKEHHHNI KBANPATHH KOpeH:n
¢ TOMHOCTBHYO N0 }, HAno H3BAeYb HaNboabluH Ueablt XOopeus U3 ne-
Jo# 4acTH NAHHOro 4Yucaa.

Halinensnoe no stovy npasuiy uncio ectb npHOAMXKUHHNA KopeHb c
HEeAQCTATKOM, TaK KaK B HEM HEZOCTaeT A0 TOYHOrQ KOPHA HEKOTO-
poro yucaa (Mennwtero 1), Ecan 9T0T KOpedb yseanund #a 1, To noay-
YHM JAPYroe 4HMC/10, B KOTOPOM €CTb HEKOTOPHIi H3GHTOK HaA TOYHWM
KOpHeM M u30biToK 9TOoT Menbiie 1, DTor ysenHvennnit Ha 1 kopenn
MOXKHO Ha3BaTh TOWE NPHOIHKEHHHM KOPHEM C TOYHOCTblo 10 1, HO ¢
N36BTKOM.

116. TIpUGAUIKEHHRA KOPeHb € TOYHOCTHIO no nycu, TpeOyeTca

naittt V/2,35104 ¢ TOuHOCTBIO 1O —1% (c Heaocramom). 310 3HAYHT, 4TO

Tpefyerca HaflTH TaKyio nxecstmiiynyio apolb, KOTOpas cocrossa Om w3
HeAmX E€UHHHI H IeCATHX noJed H KOTOpas yIoB/IeTBOpPA/JIa Ohi ABYyM CJig-
aysows TpeGorannsy: 1) xnanpar 9TO#A ApoGi He npesocxonnt 2,35104,

*TO KBaZPaT 3TOR YyBenH4eHHOH apolu

V735104 =1,5
1

HO 2) ECAH yBEAHYHM €8 Ha -

npensocxoant 2,35104. 10 '

25 13’5

125

10
Uro6w HAfiTH Takylo Apobb, MW cHauzana HARAEM npnbaAnkEHdnmMf xo-
peHb € TOYHOCTBIO A0 1, T. e. u3sieudM KopeHb TOALKO M3 HENOTO
gncaa 2. [loayund 1 (i B ocratke 1) [luwev B xopre uudpy 1 i
cTaBuM nocie neé 3anaryo. Tenepb GyaeM nckars UHdpy Aecatux. Has
9TOro HpHOHCHBAeM K ocTaTKy 1 uudpu 33, cTOsLIME HANMPAaBO OT 3aly-
TOH, ¥ MPONOIKACM }3BAEYEHHE TaK, KaK OyATO Mul H3BIEKAAH KOPEHb
13 wenoro yucna 235. lNoaydenwwyo uudpy 5 mimeM B KOpHe Ha MecTte
AecaTeix. OcTajabhue HuppH nomkopexuoro 4ucna (104) HaM He HywHH.
tiro nonyuennoe uncno 1,5 6yner aeHcTBHTeNbHO UPHOMNKEHHHIN KOPEHD

C TOYHOLTBIO IO BHAHO I3 CACAYIOLLEro: ec.m O MW HAXOIHAH Hal-

mv
Gonpluti NeJHRt hOpeHb N3 233 € TOYHOCTHIO A0 1, TO moayummn Owm 13,

3HA4HUT,
152 << 235, no 162> 235.

Pazaeans Bce stH uucaa ma 100, nonyqnu'
152

105 < 2,353 100>23°
T. €.
1512 . 1612 i}
(1—0) < 2,35; (17)) ~ 2,33,
fan 1,59 < 2,35; 1,62>2,35,



CrezoBaTe bHO,
1.5 < 2,35164; 1,E > 2.851041).

3naynT, wueio 1,5 ecTh Ta JecaTjdHas JpUDb, KOTOPYIO Mid HI3BaaH
5 1
npHGIGKEHHNM KOPHEM € 10MNOSTLIO 10 357+
Hatingém stum npnémom ewd caeaylomne npubank€nsne Kopti ¢ TOY-
HocTbio 0 0,1:

V'57,40=17,5 }030=0,5 170,038 =0,1
40 25 ]

1435 78470 " 25
51725

115
117. Tlpub é 7 CThIO 0 ! o !
17. Mpub6auKEHHBIH KOpPEHL C TOYHO joo 2° jgop ¥ T- A.

1 "
Iycts TpeGyeTes HailTit ¢ TOYBOCTLIO A0 y5g npnbanxénusit 248 ¢ ne-

JIOCTAaTROM. ITO 3Haunt: HaHTH Taky K AeciHTHYHY10 ApolsL, KOTOpas co-
crosina Obl H3 WEeALX, ACCATHX B COTHX AOJAEH I kOTOpas yaoBneTBOpANA
Gu aBy M TpeGoBaHusM: 1) KBanpat et ue nupeBocxoant 248, wo 2) ecan

yBeaHYHUM STy apoGb Ha TO KBalpaz- 3TOH yreanueHHoH apolH mpe-

1

100
pocxoanT 248. Takyio npo6b M HalfiaéM B TakOH mnOCJICAORATENBHOCTH:
cHauana OTLIUIEM Lle]10e YHca0, NoToM uuPy NecsTeix, 3aTem i undpy
cotx. Kopetbs n3 nenoro yucna 6yaer 15 uenuwx. HUroOw nonyunts umdpy
JeCATHX, HAAO, KaK ML BHAEIM, MpHMHCaTh K OcTatky 23 emé 2 undps,

CTORULIE HallpAdBO OT 3alATOM: -

V 27487,0000 == 15,74

e

B namem npuriepe stix uudp HET BORCE, CTaBHM HA3 11X MECTO HYJH.
Tlpnricas ax Kk OCTATKY 1 NPOAOAXKAA AeHCTBHE TaK, KAK 6YATO HAXOAHM
KopeHb H3 uenoro yucaa 24 800, mu nailasm uMdpy mecuarux, 7. Ocradres
HalTu ungpy corwx. [lis 9TOro upHnHcLIBAEM K ocratky 151 em@ 2 wnyns
1 fIpORO/MKAEM H3BAededle, Kak OyaTo Mol HIXOAHM KOpeHb W3 [Eenoro

1) Or npubasiennsn uyucaa 0,00104 nsoliHoM 3HAK 4 ROMKEH HIMERHTLCSR,
oueBHLHO, B 3HaK <, a 3naK > ocTaérca (Tak Kak 0,00104 < 0,01). 4

96 ’



ynena 2 480 000, Tloaywaem 15,74, YTto sto uncio xeficTBHTENHHO €CTh
npré6anxkennnflt kopedr u3 248 ¢ TOYHOCTLIO no-l(l)—o ¢ HEIOCTaTKOM,

BHAHO U3 caenywouiero. Ecan 6w Mu Haxonunu HanGonblunf nenwft kBampar-
Huifl KOpeHs u3 mesnoro umcaa 2480000, To monyunnu O6u 1574; 3HA4uT,

1574 < 2480 000, no 157527>2480000.
Pa3neans Bce smcna na 10000 (= 1002), nonyuum:
15742 15752

197% < 248,0000; 1578 ~ 248,0000,
€.
1574\2 ) 1575\2
(456" <248, 0000; (o5 ) > 248,000,

HK
15,74 =< 248; 15,752 > 248.

Suaunr, 15,74 ecth Ta necuTHYHAas ApoGb, KOTOPYD Mu Ha3Banu

NPHOAHKBHHBIM KOPHEM € HEAOCTATKOM € TOYHOCTBHIO 10 '1(1)—0 n3 248.

Tipumenan STorT NpPutM K HAXOXACHAID NPROANKEHHOrO KOpRS C TOY-
1 I .
HOCTBIO A0 Jr5 s A0 ~ooop T+ A Hafin&M cnenyiowmee:

Mpasaso. Uto6u H3Baeub H3 [AHHOrO WEJOro 9ACJA HJIH H3 HaH-
noli pecatuuHofi Apo6GH mpEGIHKEHHBIA KOpeHL C HELOCTATKOM C TOY-

HOCTBIO IO 75, AO {55 AO f5on B T. M., HAXORST CHaYaja npaban-

xéfﬂuﬁ KOpeHb ¢ HeLOCTAaTKOM ¢ TOYHOCTHIO X0 1, H3BJexkasd KOpPeHb
H3 UeJIoro YEcaa (ecnd ero mer, NMIIYT B KOpHe 0 mneswix),

Hotom waxoaar undpy necarbix. Jlas s10ro ¥ ocrarky mpHNHECL-
BaloT Ape uMdpul WONKOPEHHOro 9HCJR, CTOSOIME HANpaBo OT 3ansaTol
{(ecam Hx HeT, NPEANHCHLIBAIOT K OCTATKY AB3 HYJA), H NPOAO/LKAIOT
H3BJEYEeHRE TaK, KaK STO NEJaeTCR’ NPH H3BJE4YeBHMH KOpHS H3 UEAOro
qucna. IloayuennAylo uadpy DUmyT B KOPHE HA MecTe RecATHIX.

3arem naxonar undpy coTuix. JJs 8TOr0 K OCTaTKy DpHOHCHIBAIOT
cHOBa n86 uRdpH, CTOAmMHE HADPABO OT TeX, KOTOphle OLIAE TOJLKO
970 CHECeHBl, H T. N.

Taxus 006pa3oM, npH H3BNEYEHHH KOPAA M3 LEJOTO YHCNA C AeCATHYHON]
ApoObi0 HARO AENRTL HA IPAHH MO ABe HUQPH B KAWKROHA, HAYHHAR OT
san;l]'roﬁ Kak Baeso (B uesrofl 3acTa yacaa), Tak B BOpaso (apo6Hol Yactn),

PHMEpH,

1. Hafirn Ao-l& kopun: a) V'2; 6) V 0,3.

a) VY 2=1,41 6 V 0,30=0,54
1 25
24/ 10°0 104] 50°0
4 96 4| ©16
281 | 400 T 84
1| 281
T 119

Y A. IL Xuceals, Aaretpa, %. L 07



2. Hapnew»r no TGOI'LW: a) 170,38472; ©6) ]/—3.

,38'47°20 2 3 -—
a) V0864 20 ==0,6202 6 ]/ﬁ_Vm
122 24’7 Vo, 42 85'71'42=10,6546

2 24 4
12402 [ 32000 125 68'3
2| 24804 51625
7196 1304 |6 07°1
4 |5 216
13083] 855 42
6! 785 16
70 26

B nocnennem npHmepe M OGPaTHAH RpoGhL -?Ta ZeCHTHYHYIO, BH-

YiCAHB 8 MecATHYHHX 3HAKOB, 4TOOW OOGpasosaniuck 4 Tpaud, NOTPeGHLI
OJIR HaXOWAeHus 4 NecATHUYHhIX 3HAKOB KOpHA.

3ameuyanne. CyulecTByloT 0COOhie TabNKlW, B KOTOPWX NOMEWCHH
KBaApaTlibie KOPHH (BWYHCAEHHBIE ¢ H3BCCTHOA TOYHOCTLIO) H3 OYEHbh MHO-
rux ynced, Crnocobu nonb3oBaHHs TakinMi TaGNHLAMH OOHKHOBEHHO yKa3H-
BalOTCA B NMPEANCIOBHH K TabaHuam.

118. HUasnreuenue KOpHS #3 OOHKHOBEHHNX ApoGeli. Toynwit kBanpar-
HHfl KOpeHb H3 HecOKpSTHMON APOGH MOKHO HABAGYL AHIIL TOTAA, KOTHA
o6a uwneHa apobu — TouHwe KBaapaTHW (§ 114). B stom caywae mocra-
TOYHO H3BAEYbL KOpeHb H3 qnc.nureml H auameuare:m OTALIbLHO, HAllpHMep:

l/ =3
T Vlﬁ 4"

MpuGamkBuanft KOpeHb M3 OGHLIKHOBEHHOA APOCH ¢ KaKOA-HUGYAL AecH-
THYHOA TOYHOCTBIO fIPOULE BCETO MOXHO HAxXOAHTh, €C/H, NPEABAPHTENBHO
06paTHB  OOLIKHOBEHHYIO Apobb B nbclmu'mylo, BLlYHCAHTD B STOH npoGH
Takoe YHCA0 DECHTHYHLIX 3HAKOB MOtAe 3ansaToM, KOTOpoe G0 GuW BABO @
6OoAblle YHC1a AECHTHYHHX 3HAKOB B HCKOMOM Kopue. [lyctb,Hanpumep,

— .

Hagxo HafiTH ‘/.27 ¢ TounocTeio 10 0,01, T. €. ¢ ABYMS NECHTHURWMA
3 .

aHakaMn gocae sanaroi. Jlag storo obpaTuM 2—7- B JNECATHYHYIO ApOOH

3
¢ 4 HecATHYHKWMH 3HAKaAMH: 2—7—=2,4285... H H3BJEeYEM [PHOJHXKEH-

gt kopess H3 2,4285 ¢ ToudocThio a0 0,01: -
V'2,4285=1,55
1
25| 142 |
ol 1258
305 (1 785
61525
<60




BrpoyeM MOWHO MOCTynaTh X HHave. OGvacnnu 870 Ha caeaymoules
npumepe:

HaAta npnbanxErusfl ﬁ .

Cunenaem 3HaMeHATeNb TOYHWM KBaapaToM. Jlng STOro noCTaTodHo
Onno 6w ymMHOWNTb 00a wiena ApoGH HA 3HaMeaTeab 24; HO B 9TOM MPH-
MEpe MOXHO TNOCTYNHTb HHade. Pasnowum 24 Ha npocTwe MHOMHTEAH:
24==2.2-2.3. M3 sTOro pasnowenus BHAHO, 4TO ecaH 24 YMHOWHTH
Ha 2 H ew@ Ha 3, TO TOrZAa B NPOH3BEAEHIH K&WIOWH [POCTOH MHOXH-
Teap GyneT MOBTOPATLCR 4YETHOE HHCIO pa3 H, CAEQOBATENLHO, 3HAMEHA-
TeJlb CHON3ETCE KBAAPATOM:

1/‘5‘__ l/""r‘ 5T3_VH__YH
0=y 73237 IR el T A S N

Ocraércs BuvucauTh |/ 30 ¢ kakoH-HHOydb TOYHOCTBIO H PE3yAbTAT Pa3-
menutb #a 12, [lpn STOM HAEZO HMeTH B BNAY, YTO OT Ae/NEHHE Ha 12 yMmeHp-
muTca W Apulh, MNOKa3wBaKUlas CTENeHbL TOMHOCTH. Tak, ecan nalngm

1
} 80 ¢ TouHOCTBIO HO [y H PEIYALTAT pasnennm ha 12, 1o nosyumm npu-

5 1 ( .54 53
6amkaHRLI Kopenb H3 ApoGH og € TOYHOCTLIO O 20\ @ UMEHHO: o5 Eﬁ)

Ynpaxcnenusn.
204 YBaoli Y1800l VI3 ao 0,001

205. Y101 zo Ttl)'o‘ V0,8 ro 0,01,

206. V' 0.0081 10 Téﬁ: Y 190968 10 1—3)6.

207. J/ 356 no 1, sarem a0 0,1, nanee no 0,01.

208. Bruncauts 20 0,01 kBanpaTHnii kOpeHb H3 ciexylOmuX XpoGeff, oSpartdn
KAWAYI0 H3 HiX B JECATHYHYIO C QOCTATOMHLIM HHC/IOM JECATMYHLIX SHaKUB;

8 3 7.5 T
711’ 120 250°
209, BuuscanTh KBaAPATHHR xopenb uS Tex we apoSeRl, He oOpawas apobu

B XECATHUHBIG, & CNe12B 3HAMEHATENb TOYHLIM XBaADaTOM.
210, BuluMCAHTb KODPHH:

Vo3, V57T (o6a ro ll())'

: - 1
VI35, V000264 (oda X0 ToT))'

Hcropu:lecuue CBCZCHAEY,

3HakK ]/ 11 o6osHaueHHs QeACTBHE H3BAEYOHHI KOPHA BBEASH B MaTeMaTHKY

Pyaoab¢oum B 1525 r. Panbiie npocTo mHcatd Uesoe CJOBO KOPEHb' (110-da-
T radikx), KoTOpoe saTeM G0 COKPAMEHO RO OAHOR HepBoit Gyksuw, a 9ra

OOCACAHAR [IOCTENEeHHO M IPHHAA3 BHA V -



~— OTHAEJN WECTOMN.
KBAJIPATHOE YPABHEHHME.

119. 3apawa. MotopHas nonka cmycTANAch N0 TEYEHMIO PEKH Ha pac-
crosnne 28 x4 U TOTYAC ¥e BepPHynaCh O6PaTHO; Ha 9TO e mnoTpeGo-
Banoch 7 yac. Halith ckopocTh asmxenns aoaxu B cTosued poxe, ecin
M3BECTHO, YTO BOIA B PEKe ABHMKETCH CO CKOPOCTbIO 3 K4 B yac.

[Iycts cxopocTh nBHMeHHS NOAKH B cTOfuel Bode OyAeT x ki B Hac;
TOra N0 TEYEHHIO PEKH OHA ABHranach 6u co ckopocThio (x—-3) K.x B vac, a

NPOTHB TEYEHHS €O CKOPOCThi0 (X — 3) x4 B yac. Crexosatenbuo, 28 x4

28 28
K. n ——
JIoNKa mpowna B < I3 4aCOB, KOTAA ABHMranach MO TRYEHHIO, ¥ B -—

YacoB, KOrJa BO3BPAlLaNach Has3all.
CornacHo ycnoBHIO 3anaud, MH HMEEM ypaBHEHHe:

28 28
x43 +x -3 7.
OcBoGonne ypaBHenHs OT 3namenaresnefl, nomyumm:

28 (x—3)+ 28 (x+3) =7 (x+3) (x—8),
28 — 84 28x 4 84 =7 (x' —9),

T. €,

AN
56x =7T7x*—63.

Mu nonyuunn ypaBHexne, B KOTOPOM %CTB uneH, comepxammufl Hews-
BECTHOE BO BTODOH CTeneHd, HO HET WY/EHOB, COLEPKAUIHX HEH3BECTHOe
B 060nee BLICOKHX CTenensix. Takoe ypaBHEHHE HA3LIBAETCR YPasHEKUueM
8mopoli cmenenu, usl K8QOpamMHHK., \

Henocpencraennolt nomcranopkoR yOemnaemcsa, 4TO STO- ypaBHeHme
BMeeT KOpHH 9  — ], M3 KOTOpnX OTBETOM Ha BOMPOC 3aMaYH MOMET
CNYKHUTh TONABLKO MEepBH KOPEHb.

BuBeneM ofuiee npaBuno AJA PeILEHHS KBAKPATHHX ypasHeHnH,

120. HopmanpHnii BEA KBaApPaTHOr0O ypaBHeHHN. B KBampaTHOM
ypaBHEHNH (3 TaKxe ® B ypaBueHusx 06ojee BHCOKHX creneHefl) MpHHETO,
nocje YNpoOUleHHS YPaBHEHHR, NEPEHOCHTb BCE €r0 WIeHH B OIHY JEByi0
4acTh, TaK YTO MPaBaf 4acTh ypaBHeHHS nenaetcA pasuoRt wuyao. Tak,
ypaBHEHHe, COCTAB/IEHHOE HAaMH M/Is PeLIeHHA NMpeinayulel 3anauu, nocae
yKA3aHHOTrO MepeHeceHns 4neHos Oyner: )

565 — 7?4 63 =0,
HIAH [oc/ie pacinoNOXeHHs 4IEHOB M0 y6HB&IOl.l1HM CTCIICHAM 6YKBH X
— 742 56x 63 =0,
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Yucna —7, -+ 56 u -}-63 waswsalotcs rosgpPuyuenmamu STOrO
KBaApaTHOrO YpaBHeHMs: M3 HHX uncio —-63 HasuBaeTcs €80600KHM
u1enoM, a uncna — 7 H-}- 56 — nepsus B gmopus KoshpuumeHTaMH (MHI
npeanonaraeM, YTO Y4JeHH YPABHCHHA BCErAa PacMoJIONEHH MO yOLBaIOWHM
creneHsM OGykBnl x). Uricna sTH Moryt OHTh H MOJOXHTENbHHE, H OTPH-
yaTenbHbe, a Takke Hyan (kpome nepsoro koddpHUMEHTa, KOTOPHA HO
Moxer OHTb Hyn8M, Tak KaKk B MPOTHBHOM cJydYae ypaBHedHe ke OO
6u kBaApaTHHM). Ecnn HH oaus H3 Tpex x03¢hPHUHEHTOB HE paBeH HYIIo,
TO ypaBHeHHe Ha3uBaeTca noaHsm. OOGWHA BHL TaKOro ypaBHEeHHs (HOp-
Masbrnli BHR) ecTb crenyloutnit:

ax®fbxfc=0. @40

BameTnM, yTO nepeuift KOSPPHIHEHT @ MBI MOXEM BCEraa CAeJaTs nojo-
WHTE/IbHHM, TIEPEMEHHB B C/lyyae HAMOGHOCTH nepes BCEMH WNE€HAMH 3HAKH
Ha TIPOTHBOMNOJIOXKHHE (IAPYrHMH CJOBaMH, YMHOXHB OO€ 4YacTH ypaBHEHHS
Ba — 1). Tak, npHBeadHHOe BhilIE ypaBHEHHE Mbi MOXEM HAMKCaTbh TakK:

Tx? —56x—63=0.

121, Pemeune HenonHsIiX xkBagpaTtHeix ypasueHunfi. Kpanpatuoe ypas-
HEHUE HA3LBAETCH ReNOAHNM, KOrAa B HEM HeT yjeHa, COAepxallero Xx
B nepsofl cTerMeHH, MAH HeT CBOGOJHOrO 4/1€Ha; RPYTHMH C/IOBAMH, KOTAa
BTOpo#t Ko3ddiunedT b papen HyA IO HIH KOraa cBo6oaHuit wien ¢ pasen 0.
B nepBom ciyuyae ypaBuenne umeeT Bua ax?-}-c=0, Bo BTOpOM ax?-}-
—~+- bx =0 (MOXeT cayunThes, YyTO onHoBpemeHHo H b=0 m ¢=0; Torma
ypasHenne OyaeT Buaa ax2=0). PaccMOTpHM pelieHHe BCEX STHX HENON-
HEX ypasHenuf. ’ a

1. Hemonnoe kBaxparnoe ypaBHeHAe BHgA ax?--c¢==0. Bo3bmdn
TPH CJIEAYIOIGHX MpUMepa:

a) 3x2—27=0. lNepeneca crROGONHLN uneH HaNPaBo, MOAyuuM 3x2=—=27
R, crenosatenbHo, x?==9. 3nayuT, X eCTb KBaAPaTHHH KOPEHb H3 9, T, e,
yuio 3 uan ynero — 3. YorosuMes anakom 0603Ha4aTh apugp-
MeTHYeCKOe 3HaYeHHe KOPHS; TOrAa MK MOXeM Hammcath: x =-+} 9—-}-3.
Takum o6pa3om, Kauuoe ypasHenue nmeer 2 pewenns. O603Hauas oxHO
H3 HHEX X;, @ JPYroe X, Mbl MOXeM STH PEIU€HHH HANHCATh TaK: ’

0, =+V9=+43, 6, —=—V9=—3.

6) 2x*—0,15=0. llepenecs cBOGOAHMIMH uneH, MOMYYHM:
2x2=0,15 u x2=0,075.

x=-110,073.

Hantngu ¥ 0,075 ¢ TounocTeio, MIO/IOWHM, 1O 'I—Z)T) (§ 117);

V/9,07'50 =0,27
4
47 [3570
7 _32'9
21

3HayHT,




Cnenoratensuo, x,==0,27 .., , x,=—0,27 ...
B) 2x2-{-50==0. IlepcHecs 50 Hanpaso, monyuum:

263 =—50; x¥=— 52-(.)_=—25; x=iV— 23.

Tax kak H3 OTPHUATENBHOTO YHCA3 HEJIb3R H3BACYL KBaAPATHOrO
KODHf, TO NaHHOE ypaBHEeHHe He HMeeT pemeHHil (BeuleCcTBEeHHMX).

Taxum 06pa3oM, HemonHoe KBaIPATHOE yDaRHEHWE BHAa 4?3 c=0
BooGuie pemiaercd Tak:

ax’:-—c; x’_.—_:—i; ==i"/ _.5.. -7
a a .

N e
Ecnn Bnipaxenue — — ©€CTBh YHC/IO NOJOXMTeNbHOe (4TO GyneT Toria,

KOTHa YHC/I2 @ A ¢ Pa3HbiX 3HAKOB), TO H3 HEr0 MOXHO W3IB/NEYb KBANPAT-
HHA KOpeHb (TOYHO HIH TPHOAMKEHHO), H TOrAa AJNA X NOAY4YaeM ABa 3Ha-
YeHns ¢ j}J.HHaKOBOﬁ a6coNnioTHON BeAMURHON, HO ONHO NONOKHUTEAbHOE,

Apyroe o

Hoe (4yto Gyser Torjga, KOraa 4yMcjia ¢ H @ OJHHAKOBHX 3HAaKOB), TO ypas-
HEHHE He HMEET BElLEeCTBEHHBIX KopHeH.

2. Hemoanoe xBa;apatrHoe ypaBHeHue BHAA aX? - dx==0. Kak ga-
C¢THHt npumep RO3bMEM ypaBHeHue 2x2 — Tx==0. B neso#t uyacra srtoro
YPABHEHHA BHIHECEM X MHOXHTE/NEM 3a CKOOKH:

x (2x —7)==0.

Tenepn nepas yacTh YpPaBHEeHHH €CTh TNpON3BeleHWe, a MNpaBas papHa
nymio. Ho nmpouspenenne pasrsercs Hynio TOJAbKkO TOrAa, Koraa Kakohi-
HuGyAb H3 COMHONHTEJNEH PaBeH HYJIO; NO3TOMY Halle yparHeHHe yRoBJe-
TBOpPSAETCH TONBKO TOTZA, KOrga MepBulfl COMHOXHTENb X PABEH HYJIO HAH
Koriia BTOPOH COMHOXNTEAb 2x — 7 paBeH HymiO (H Korha, C/I€AOBaTENbHO,

e
pHLATEbHOE. Ecnn we Bupa)ke}me——z eCTh YACNAO OTpRLATENb-

-

x==—7-). 3xayuT, IAHHOE ypaBHEHHE MMEeT J8a peluedHs:

2
\ 7 1 '
x,=0, xz=7=35.

TakuM 06pa3oM, HEro/HOE KBANPaTHOE ypasHenne Buaa ax?-}-bxr==0
pewmaerca Boofuie TaK: ,
ax?*4bx=0; x(ax--b)==0;
)
x,=0; 6x;-}b6=0; xH=—_.
8. Hemoanoe KBaapaThoe ypasHenne BAjpa ax?==0. Taxoe ypase-
HHE HMeeT, OYEeBHAHO, TOJ/IbKO KOpPCHb X == 0.

Ynpaxcnenns. -
211, 352 — 147 =0, -:3- 2 —-3=0; £425=0.
3(x2 =11y 2(x*—60) 4 1 1
212. 5T =% T3 i )
213. 24 = Tx =0; -?—x"-{-x:(); 0,".;3—%;-_—.0_

214, 2=x, 2 —16x=0U; Txat=10; 0,742=0.
215, (x — 2)(x = 3)=0; xa(x4+4=0, 3(r—2)(y +3)=0.
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122. TlpEmMepH pemeHAR NOJAHMX KBaApaTHHX ypaeuenndl, nx
NMepBOro nNpHMepa BO3LMEM TO KBaApPaTHOE ypaBHewHe, KOTOopoe Onlio ¢o-
cTasnexo Aaa 3anauu § 119

7x? —56x—63=0.

Pasnenum Bce ero unenn nHa 7 u nepexecdM csofoaHuf yreH Hampaso:
x?—8x=09.

SanazuMcs TEneph BONMPOCOM, HENALIN MR K asyuneny x® —8x mpm-

Garutb TakOR TpeTHH wieH, yroOw o6pa3oBance TpExuneH, NpencTaBAdIO~

Hi coGoff noauwuf xBaapar. Mol JNerko OTBETHM Ha 9TOT BONPOC, €CJH

H3006pasHM INBy4/eH TaK:
x? —2x-4.

Tenepb sicHO, YTO €cAH STOT HBY4YNEH ROMOMHIM wiaeHoM 43, TO mo-

AY4HM TPEXUNEH:
X — x4 42,/

pasHuft kmaxpaty pasvoctn x— 4. Ho ecan x nesoit vacTn ypasHewna
Mu a06aBum yHcA0 42 (T. e, 16), TOo B Kk NpaBoA YaCTH JOMKHH A00ABHTH
TO We camoe uyucao, ChaenaB STO, MOJyYHM!:

x?—8x-|-16=9+416, 1. e, (x—4)'=23,

Taxum o6pa3aoM, pa3nocTh X — 4 eCTL TaKoe HICNO, KBaApPAT KOTOPOro
paBeH 25; 3HauMT, 9Ta Pa3HOCTb NO/MKHA PABHATLCHA KBAAPATHOMY KOPHIO
H3 25, T. e, yncay 5 uam uwncay —O:

— =z
x—4=+4V2B=-+45 mm xr—4=—)2B5=—35
TNepeneca tenepb wien — 4 B npaByio wacTh, HaflAdM 2Ba peurenns:
x1=44+5=9 rn xy=4—-5=—1,
O6Ga oTu pemenna TORHW AN IaHHOTO YpaBHEeHHs (B 48M MOKHO
y6erurbca nposepxoil), HO INA 3a1a4H, H3 KOTOPOH BHBEABHO ypaBHeHHe,
. OTPHIATE/bHOE pelienne — 1 He FOANTCH, TaK KaK B 3adaye OTHICKuBaeTcA

abconloTHas BEAHYUHA CKOPOCTH, & He ed Hanpasienue.
Ias BTOPOro npiMepa BO3bMEM ypaBHEHHe:

' 3%} 155 —7=0.
Pasnenum Bce unenw Ha 3 H nepewecEM cBoGOAHNR uneH Hanpaso:
T
x3 - Sx = 5-
M3 meyunena x?- 5x Moxkuo caenaTs KBaZpaT CyMMu, ecan ToBasmu

5,3
K HeMy TpeThHR unen (-2-) . pnGaBuB 9TOT 4aen K OOEHM 4acTim ypas-

HEeHHS, [UJYy4YliM]




10
Ortciona BumHO, uTO x+——_—=+ 13 + C7enoBarensHo,

5 103
"""""'”+ 1/12' ===y
BH‘IHCJIHH -l_—o-'g € TOYHOCTBIO, INOJIOKHM, 10 'IIT):

12
‘03_1/858..._29....

CnenoBarenbo,
X =—2,5429...=04..., x,=—25—29...=—754....

123, tbopmyaa wopHeit mpEBeAEHROr0 KBAAPATHOrO ypaBHeRHN.
KsanpatHbe ypapHeHue, y KOTOPOro nepsuft ko3dpduuneHt ects -} 1,
Ha3LBaeTCs NpPpHBEeASLHHMHM ypasnennem. K raxomy BHAY, Kak Mu
BHAENH cellyac Ha npaMepax, ypasHEHHE MOweT ObiTb HPHBEAEHO H B TOM
chayvae, KOraa nepBhili KOSG@HIUHEHT HE 1; CTOHT TO/NBKO BCe YAeHb ypaB-
HEeHHS Pa3jeNHThL Ha STOT kospdHuuuent. B obuwem Buae npuaenénuoe
ypaBHeHHe OOLIKHOBEHHO H300pawmaercs Tak:

234 px4-qg=0. '

Pemnm 910 GykBeHHOG yPaBHEHHE, mpOnenaB Hal HAM Te ke npeob-
pa3oBaiugd, KOTOphLE€ OHAH yKa3ash Ha 4acTHbLIX Np4Ymepax., .

Ilepenectu cBoGoannill Yien B NpaBylo 4acTh:

x4 px=—gq.
Tax xax px_._2x-., , TO, ¥enas NOJAYYHTb B JieBOff 4acTH NOARHfA

xBaapar, NpurGaBuM K obenm wacTaM ypasuesus no (%)’:

O e (8)=—e (3):

Tenepb ypaBHeHHE MOXHO NpPENCTaBHTb TaK:

(= +4) (8] =
OTKYAa HaXOIHM: )

R

GopMyNny STY MOWHO BhICKAa3aTh Tak:

KopeHs npABeaSHHOrO KBaAparTHOro ypaBHeHHS paBed NOJIOBHHe
BTOPOro KO9(Quuneura, B3ATOIO C NPOTHBONONOKHLM 3HAKOM, Wai0C~
MHHYC KOpeHb KBApPAaTELiH H3 KBaAparta :-nou moaosunnl 6e3 cao-

6oadoro aaena. .
dopuyny STy HAZO 3aNOMHKTL H B OYKBEHHOM BLIDaWEHHH H B CAO-

BECHOM,
Mpumepnu: _
1. X3 — x — 6=0. Yrow yparHenne 370 ynonoOHTb OYKBEHHOMY
x4 px --g==0, npeacTasuy ero rak:
B (= Dx 4 (— =0
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Tenepp BHAHO, Y4TO B STOM mnpumepe p==—1 u g=--6; nosTomy:

~3=V ito=3x ) T=3x3
=%—+-g—=-.3; x,=-;—-—-g=—2.
Upoaepka. 3—8—6=0; (—2)—(+2)—6=0.
2. x2—18x+81=0; 3nece p=—18, ¢g=81; nosromy:
r=9+ V81 - 81 =94-0=0.
YpasHenue HMeeT TOALKO ONWH KOPEH®.

8 27 —2x+}5=0;x=14V1—>5=14 ¥V —4. Kopuu munmuue,

Ynpaxcrenas.

216. x2 4 10x 4- 5 =228 — 6x - 53.
217, x* 4 b6x ==27, 28. p—53 r=1s

6 21 5
219. l?x——;=2l. 220. _+x+5 6—

9 X5 4 3x—-l
221. x+2—l—m. 222, 3 5_x 1 -
2x X ~-—d

223. X+ 3 -—5. 224, -x—‘-_—d——"d—'—.

225, {lpw kakoM sHaveunwu!? npousaeneuue 2f — S Hat — 4 parno cymme £ -8?
226, qbaxd — (ai + V3 x 4 ab=0.

124. O6masn c¢opmyaa wxopheit kpaaparHoro ypasueuus. Y paBHeHue
ax®+4 bx 4 c=0 00 paspenesin ero 4neHOB Ha @ NPUBOAUTCH K MOpH-

BeAEHHOMY YPaBHEHHIO: —
b c
2 —_ [
x4 i 4 —=0.

Pemus 910 ypasheune 10 ¢opmyne npHBeIZHHOrO ypaeuedusa, Halasm:

“"—_EE— ]/(za) _Tz“

Buipawesne 9TO MOXHO YyUPOCTHTbL TaK:

] P) b’-—-—4ac
xe=—t /:fa?"‘— _—?&i‘l/ =
_ V ® — dac —-ber-—4ac
- 2ai p) = 23 °

B stom ynpomBuuom snae $HOpMyny MmOJNE3HO 3aNOMHHTDH; €& MONHO
BbICKA3arL TaK:

Kopess moanoro kBanparHOro ypaBHeHAs pases Apo6u, y xoTtopoit
YUCAHTEAb 6CTh BTOPOH KOIPPUUHEHT, B3ATbHI C TPOTHBONOAOKHLM 3Ha~
KOM, NJIOC-MHHYC KOPEHb KBAAPATHLIH H3 KBAAPATA 3TOrO KOIPPHLRHACHTA
Ge3 yueTBepéHHOro npou3dseseHns 0epsoro k03pPuudenta 4a cBo6oxHNHA
yaen, 2 3HaMeHaTeMb eCTb yABOCHHblil uepswmil xo9dPpuudeHT.

Ary ¢opuyny MOXKHO Ha3leaTh O0Owyell, TaKk KaK oOHa rOAMTCR H aad
NPHBEAEHHOrO YPaBHEeHH (€C/H, NOA0KHM, @ ==1) H LIS HeNO/NHbiX KBAAPaT~-
HuX ypasueddfl (ecan, noaoxum, H=0 mau ¢==0).
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125. ¥Ynpoueune obmier copmyns, xorpa koadpunuenr b ecro
q&tHoe uyHcao. Ob6uwas (opmyaa ynpowaercs, ec1d b uéthoe wucno. Tax,
nonoxus b==2k, nadiném:

— 2k + V 4k — 4dac — 26+ V a1k -—ac)
X == E—3 =
2a 2a
_2%k+2VkE —ac__—k+VkE —ae
- 2a - a *

AN

3ra dopmyna oramvyaercs or obweR orcyrcrsHeM UnPOBHX MHOXE-
Tenet 4 u 2. ~

126. Uncno kopreli keanpaTHoro ypastHennsi. Mu BHieNH, 4TO KBaxpaT-
HOE YPaBHEHNE HMEeT HHOrla 1Ba KOPHS, MHOTAA ONMH, HHOTIA HH ONHOrO
(cayuaft muumnix kopueR). Onnako cornacunMch NPHNHCHBATh KBaapar-
HHM ypaBHeHHSM BO Bcex C/MyyasX 183 KOPHA, Pasymes NpR STOM, YTO
KOPHY MOryT OHTb ﬂtorna PaBHHMH, MHOrAa MuuMnmu. [Ipuuusa Ttaxoro
COTNaEeHns COCTOHT B TOM, 4TO (opMysib, BHPIKAIOUIHE MHHMhE KOPHH,
0061an310T TeMH we CBOficTBAMM, Kakue MPHHANNEKAT BEUIECTBEHHHM KOP-
HAM, CTOUT TOMLKO, COBeplIasn ne#ictBHA Hanl MHHMHMﬁ YHC/TAMH, PYKO-
BOAHTHCA MPAaBRHA3IMH, BHBEAECHHWMH I/ BEUIECTBEHHHX YyHcen, npHHHMasn

MPHTOM, YTO (V— a)? = — a. ToyHO TaK ke, KOTAa YPABHEHHE HMEEeT OIHH
KOpEeHb, YCNOBHAHCH CYHTATH, YTO yPaBHEHHE HMEET B3 ONHHAKOBLX KOPHL,

Ynpaxcnenns,

227. 2x* — 3x - 5=0. 228, (2x — 3¢ =8x.
220, 50% —8x-0,24==0. 230, 654 4 118x—55=0,
x 7 1 1

231, (x 3)(1 4)——]2. 232.x+60 _3—;-_—3.233.x+;_a-§—a—.

234. Halfttu Tpu nmocnenosaTenbHHMX Y8THHIX 4KHCA2, YTOOH CyMMa HX Kpaf-
patoB pagHAnach 776

235. MNaomanb NpAMOYroJbHnKa paBHa 48 k8. ca, a mepumeTp ero 28 cu.
HaRtu cropoun.

236. HafiTw CTOPOHH TMPAMOYVIOABHOIO TPEYrofbHHWKA, BHaA, 970 OHH Bupa-
HAOTCH TNEMA MOCNENOBATENBUBIMH ULABIMH YHCAAMH

237. Eci4 MHOTOYTOJbHHK HMEET N CTOPQH, TO YHCAO BCEX €ro muaroHaxeft

1
paBHO -i-n (n — 3). OnpeneanTsb, CKOAbKO CTOPOH NOMKEH HMETb MHOIOYFOAbHHK,

41061 Bcex awaronanell y uero oxasanoch 54.
233. Camonér nponeten no npamMod Anunu 450 x4, TOTHAC X NOBEPHYA Ha3aK K

1o npaMoft MWK BEPHYACA K HA9aAbHOMY MECTY Jepes 57 gac. mocae Hawa’a mo-

aéra. Tyna oH seTes MpOTHB BeTpa, OTTYAa no BeTpy. Kakosa 61>Ima CKOPOCThb STOTO
nerpa?. ©C/H CKOPOCTh ABHXEHHA caMoro camoaéra npH GesseTpu# pasHa 165 xu
B qac

239. Kynaieno weckoabko nratkos sa 60 py6. Ecan 6ul sa 8Ty we cymmy
nAsTKoB GHAO KYNaeHO TPemz 601b1S, TO KaKNAHLA NAaTOK CTOHA O Ha | py6ab
neurenae CHOABKO KYRACHU 0AATKOBP

240 B neprov Kkaacce mkoaw 6mino posnano 240 ancroe OGymard BceM yue-
Hukam noporuv Bo BTOi1CN Kiacce 6BLIO POITAHO Tanoe KE YHCIO AHCTOB OY-
Marn # Takke noporny Kamowmfl yyemuk 3Toro kaacca noayuna Ha ABa AHCTA
Goaee, dem b nenpoM kaacce. [lo ckoabky AHCTOB NOayyHA xawanifi yyennk nep-
BOFD K/aCC3, ECAH BO BTOPUM Kracce 6nao Ha 10 yueHHKOD MEHbIUE, HEM B [ICPBOM?



OTBETHI K YNPAXHEHNAM.
1. 42, 02, 2.6mymb, 3, x(x—d), 4 10x4y. 100aj:10b+¢.

ma 4 nb . . —
O’T_'F_b". 7.X2+y:, (x_}_y)z, x&y! ‘U’)’: (a+b)(a b n' LEU
(m+r):(m —n), 8. 84; 44; 552; 336; 9-;-. 5%. 8 3(x+y)(x—y).

10, 3a}-2b; 134-12==25. 1L 54-ab—4a; a 42¢. 12, n; Sa%txd, 13, 6xyz
2ax. 14, 5x 415 Tx+ Ty 47z, 15. %-{-Zb-—c; Bat, 16, 8x—2y; dax,

17, i;-; 35 48 410, —10; 43,10, — 3, 48 —2. 20, 0 —3 41 2. ~1;
—2% 42 22 42 23.0.@4.b—a; —§ (yburok). 23, m—n; — 10 (zoar).
%. 14 10; 18; 2. 27, a 45, m -1 5x. 28 12. 2. _1_3_ %0, 45, 31. 104

F =2+ (=3)+7 32 10~ (—8), |83 46 —14 480, 34 — 23 ; 0,054,

35 41 — 1, 4-1; =1 86, 27, 37. —27. 38.0; 0; 0; G; 0, ss.al_‘é. (o +5

—5 =8 45 41, —a —5 12 42,0, 0; 0; 0. 43, 44, 45 He TpebyioT OTBOTA,
uo. 10a8x3% — 102243, ——g- aths?;, — 20m2s%y8, 41, a 4@, ax -} ax4-ax,atb+

+ath+ ath 4 atb + a%; (@ 1) (@ + )+ @+ 1) - @4 1). 48.90; }g 422,

— 28, = 936. 40.0, 81, —4 - 50, +1=n —1. 51, abxt4-4 i-a‘x‘.

52 261632y, 59 a 434 mey, B4 a—3 My, 55, dad—Sa%b—1Sat,
56, 1% —7a’x'L7 2z, 58, 4x~’+x’+3x+ll 59, 8a3-11a'b+l4nb' 3.
60,7 40415, 61 4x 4 35—y 1. 62 2 — x5 6B, 42} P
64, x4y, 2m —2n. 63. b— 2c. 66, 442, 67, a—(b+c—d) Qb (=04-d),
a— 40+ d. 68 15a%g % @ 60, 031G ot T S iy,

8a%3x8, 71. O,OIxZMyG;%mﬁnﬂyl 72, 6a% — dabt -} 2abe. 73, 25a% — 200ttt 4-
+ 1545 — 35a84. 74. am 4-bm — cm = an = bn - en; €ad = 3ab 4 2aiR = B8,
7. 2a’-~lib?; B B S T 6yt g,
T8 BF10084 720, 19 BB f 20 m bl 80, A=t
81. a? +2a 4 I; 1+4a+4a2;x‘+x+—l—. 82, 94 4-6a? - 1; 0,0lmixt 4-

Lmd % B BR~Wabd 98— IPaxt-dak ad -3a=+l,
84, 1012 = (1004 1§ == 100¢ 4 21001 4- 1= 10 201; 997 == (1000 — 3P s=.. .=
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