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§ 1. HATYPAJIBHBIE UHCJIA

1.1. Harypaabnubie uncna W AelicTEHA C HHMH

Yucna 1, 2, 3, 4,5, 6, ... Ha3biBaT HATYPAAbHBIMH HAH UEALIMH
NONOMHTEALHBMMH duciaaMi. Hyab He CUKTAKOT HATYPAJbLHHIM
YUCJOM,

CyMMa H nNpovu3BejeHHE HATYPaJbHHX 4YHCEJa HBAAKTCH Ha-
TYPaNbHBIMH YHCRAMH,

Haupuwmep, 345=38, 3.-5=15.

Pa3HoeTh HATYPAJBHBIX 4HCEA ABJAETCA HATYPAABLHBIM YHCAOM
TOMLKO B TOM CAy4ae, ecii yMeHbliaeMoe GoJbIle BHMHUTAEMOTO.

Hanpumep, 8 —5=3.

Ecnu yMeHbllaeMoe MeHbLie WJAH PABHO BBIUKTAEMOMY, TO pai-
HOCT: HATYPAALHEIX 4Yucesd He SBAAETCH HATYPAJAbHLIM UYHCAOM.

YacTHoe ABYX HaTypaJbHLIX YHCEN TaKKe He BCerga fiBRfercd
HAaTYpanbHHM 4ucAoM. Ecau mnpu jeneHHH OZHOro HATYpPAALHOro
YUCAA HA APYroe B UACTHOM MOJYy4YaeTcsl HATYpPaRbHOE YHCAO, TO TO-
BOPAT, YTO NEPBOE YUCEHO JEJHMTCH HA BTOPOE HALENo.

Hanpumep, 6 aeantea Ha 3 Haueno, a 7 He AeJHTcA Ha 3 Haneno.
C/I0BO «Haueno» B 3TOM NpennoXkenuu obnuno onyckaioT. I'oeopsr,
uTo 6 penuTcs Ha 3, a 7 He pesiuTcsd Ha 3.

HaTypanbunie uncaa NpuHATO 0603HAYATE MAJAKRIMHE RATHHCKAMH
OykBamu: a, b, ¢, ..., p, @, ...

Kaxgoe HatypaibHOe YhcAC g Aenurcd Ha | u camo Ha ceba:

pil=p, pip=1.
I

1°. KakHe 4Hc/ia HaabiBalOT HaTypadbHuiMu? SeageTcss AM
0 HaTypaNibHBIM YHCAOM?
2°, KakuMm 4HCAOM SBJASICTCH CYMMa HATYPaJbHBX yHcen?



3°.
4°,
5°.
6°.

7°
8°,

90

B KaKOM clyyae pPAa3HOCTb HATYPAJbHMX UHCEA €CThb HATY-
pafibHoe YHCIQ?

Kakoe uHeso NoJydaeTcA [PH YMHOMKEHHH HATYPAJbHBIX
yHcea?

Bcerna N BLIMONHHMO ReseHHe HaTYyPadabHBIX uYMCeN Ha-
uenao?

Ha kakne naTypajbHble 9HCAA AGAHTCH N1060€ HATYPAABHOE
yHcao?

Henarcs nd Haueno na 7 unmcaa: 12, 27, 42, 126?
CoopmynnpyfitTe npH3Hax NeJHMOCTH Ha:

a) 10, 6) 5; B) 2; r) 3; a) 9.
Hensarce a4 Haueno Ha 15 umcna: 30, 105, 215, 360?

10. Jensarcs au Hanenao Ha 18 yucaa: 189, 262, 456, 1998, 19997

11°,

Kakne u3z uucen 3124, 3582, 3528, 31212 penATcA Ha 47

12. Henatca AW Haueno Ha 45 yucna: 243, 900, 954, 5553, 365657
13°. Kakue u3 uncen 5425, 3630, 3650, 31275 menstcs Ha 257

14.
15.

16.

17*%.
18*,

19.

Bbiuucaure (14—15):

a) 73264+359;  6) 5321—0985; ) 424.27;
r) 15795:39; 1) 732-254 —8145:45+ 314253,
a) 329.759+4329.41; 6) 724928 —724. 128;
B) 398-801 — 308; r) 854.399} 854,

OO6DBACHATE, He BBINOJIHAA BCeX BLIYHCJACHHA, MoueMy:

a) 357-8284-357-936 peautcs na 357,

6) 425.723 —315-723 neawntcs na 3; Ha 5; Ha 15,
HarypasbRoe uncio N JAeMHTCA HA HATYPAJbLHOE UYHMCAO
p{p>>1). Jokaxure, uto N41 He nenwrcs Ha p.
Boinucanu nepebie 99 HatypanbHbIX ubcea: 1, 2, ..., 99. 3ana-
Thie CTEPJIH H NOJYYHJIU OCPOMHOE YHCAO.

a) CKOMBKO paz B 3aNHCH 2TOr0 YHCAA BCTPeYAeTC Kaxaan

ungpa?
6) Heawtca aAu 310 uncao Ha 9?
[IpoussefeHHe NepBLIX A HATYPaAbHBIX 4HCes 0GO3HAYANT

n! 4 uMTAT «3H (GaKTOpPHAA»:
al=1.2.3....-(n—1)-n

Ha ckonbko nyaen okanumpaered:

a) 10, 6) boY, B} 1001?

1.2. Crenenn uncaa

[1pn yMHOKeHHH yHcaa caMoro Ha cefst HECKOJNBKO Pa3 npume-
HAWT COKpauleHHoe oboaHaudeHHe.

[TpoHsBenenue yeTbipex MHOMHTENEH, KAXKAbIA H3 KOTOPHWX pa-
BEH YHCAY 5, HasblBAIOT YeTBepTofl cTeneHbio uncha 5 u 0603HauaoT

50 1. e
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TIpH 3TOM 4HCAO 5 HA3WBAIOT OCHOBAHHEM CTEleHH, a YHCI0 4 — no-

KazaTenReM CTEMeHH.
BooSule, k-H CTENEHBIO MHCIA P HA3BIBAIOT [IPOM3BEACHHE B MHO-

JATedel, KamIbil H3 KOTOpPMX pasen p:
k— - - -
p'=p-p-...-p (k>1).
k paa

HucA0 p HA3BIBAKT GCHOSARUEM CTENneM t, a YHCHo k — noxasare-

AeM CTenex.
Upcho p B nepsod crenequ HAaN0 NOHUMATHL KaK CaMo YHCAO p,

T. €. .
p=p
nanpumep, 5' =5.

.HEFKO BHAETL, UTO BEprl CJIBJI)’IOI.IJ.HE paBeHCTBaI
22-32=2-2-3-3=(2-3)-(2-3)=62,
51.6'=5.6=30".

3TH paBeHCTBA NOLTBEPKAAT CNPABEANHBOCTb CJAEAYIOLWErO
c8oficTea cTelleHed:

1) flponiBenenue crenened ¢ OMHHM H TEM XKe NOKA3ATENEM PaB-
HO CTENEHH C TeM XK€ MOKAa3ATENeM H OCHOBAHHEM, PABHBIM NMPOH3Be-
AeHHI0 OCHOBaHHIL:

P'q'=(p-q).

BepHbl Tak»e paBeHcTBa:
3.3*=(3-3)-(3-3.3.3)=3.3.3-3.3.3=35=32+4,
5.5°=5.(5-5-5)=5.5.5.5=5*=5!1%

3TH paBeHCTBA MNOATBEPXKAAKT CIPAaBEAJHBOCTb C/AEAYIOUIETO
CBOHCTBA cTeneHeh:
2} MpousBegenne cTeneHell ¢ OAHHM H TEM e OCHOBAHHMEM eCTh

CTENEHb ¢ TEM Xe OCHOBAHHEM H [0KA3ATENEM, PABHBIM CYMMe MOKA«
saTenel 3THX CcTeneHed, T. e.

pn.pm___pn+m'
HakoHeu, paccMOTpPUM paBeHCTRA:
(73)2=73-73=(7-7-7)-(7-7-7)=7-7-7-7-7-7=75=73'2,
(21 =2%.2*.2=(2.2.2.2).(2.2-2.2)-(2-2-2.2)=
=2.2.2.2.2.2.2.2.2.2.2.2=22=943
9TH paBeHCTBA NOATBEPXKAAWT CNPABefJIHBOCTE CJERYIOLLEro
CBOUCTBA CTEMeHeH;

J) CTeneHb CTEMEHU YHCAA PABHA CTENMEHA 3TOrO YHCAA ¢ MOKA3a-
TeJeM, PaBHbLIM TMIPOH3BeJAeHHIO MoKasaTedNeldl aTHX cTeneHen, T. e.

(P =p"".



20°.

21°,
22°,

23°.
24°,
25.

26.

27,

28.
29,

30°,

31,

32°,

33.

Uto nHa3biBaloT k-l CTEAeHbIO YHCAA p? Haszobute nokasa-
Tesqb H OCHOBAHME CTeNeHH B 3allHcH pt.

UeMy paBHaA nmeppasi CTeneHb YHcaa?

UeMmy pagHQ NPOH3BejeHHe CTeNeHeR ¢ OAHHM H TeM Xe 10-
Kasatenem? [lpHBeAHTE nMpumepnl.

Yemy paBao ApOU3BeAeHHE CTETNEHel YHCE ¢ OAHHM H TeM
Ke ocHoBasMeM? [IpuBeauTe mpHMepsl.

Uemy paBeH TIOKa3aTeqb CTEMEHH NPH BO3BEAEHHH CTeleHH
uyhgcaa B crenens? [IpuBenute npuMepn.

3anumnTe NPOU3BEACHHE B BHIE CTEICHH, HA30BHTE OCHOBA-
HHE M [0Ka3aTedb CTeleHH:

a) 2.2.-2; 6) 5-5-5-5-5.5; 8) 10-10-10-10;
ry 3.3.3.3; n) 7-7; ¢) 8-8-8.
BriusciuTe:

a) 2% 6) 5% B) 3%

r) 4% 1) 2% e) 99,

BepHo AH paBeHCTBO:

a) 2.3 =(2-3)% 6) 7'°.8°=(7.8)!

B) (2-5)=2*.5% ry 27.5"=(2-5)"?

JannumTe npou3pejiesde B BHAe cTeneHH dHcaa 10

a) 2.5; 6) 2-2.5-5; B) 2-2.2.2.5.5.5.5; r) 25.5%

Ha kaKoe HaMMeHblIee YHCJIO HANO YMHOXKHTL AaHHOE, 4TO-

OBl pe3yAbTaT MOXKHO ObJIO 3daNHCaTh B BHAE CTelleHH YHC-
xa 10:

a) % 6) 5; B) 2.5% r}y 22.5;
n) 2*.5% e) 2%.5% x) 20; 3) 50;
u) 250; K) 80; a) 25; M) 16?
BepHO JIH paBeHCTBO:

a) 28.25=25 6) 5%-5°=5°%

g) 27.2=2% r) 3*.3°.3=3"%
3anumwnTe NpoM3BeficHHE B BHAE CTENeHM:

a) 2*.2% 6) 3°.3% B) 47.4%

r) 5.5 a) 6-6% e) 2°.2%.9;

x) 3.30.3%  3) 4-45.4;  u) 5.5%.5%

BepHo sin paBeHCTBO:

a) (PP=2  6) (3P=3"

B) (FP=8% 1) (5)=5%

Hcnoassys ceoiicTee 3) cTeneHefi, 3amHIIATE B BUAE CTe-
NeHu;

a) (2% 6) (3*); B) (37)%
r) (6%% 1) (10, e) (7O



1.3. MpocThie H cocraBHbie uHCHA

TIpoCTBLIM YHCAOM HA3BIBAIOT HATYPAJbHOE YUCAO, KOTOPOE GOMb-
we 1 H NeAHTCA TOALBKC Ha 1 W Ha cebsa.
[1puBeaem nepsble 15 MPOCTBIX YHCeN:

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

Bce nmpocThie YHCJ@ BLINMCATH HEBO3MOMHO, TAK KakK HX Gecko-
HeyHo MHOro. JIio6o# CNHCOK [IPOCTHIX YHCES MOXKHO TOTIORHUTH eule
OAHHM MPOCTHIM YUCJOM, OTJHYHLIM OT 3THUX uMcen. DToT GakT Z0Ka-
3an Apesnerpevecknit yueneiit Sekana (11 . ao H. 32.). OH paccyx-
Jan Tak.

JokazareabeTso.® [TycTe NpoCTEIX YHCE KOHEUHOE WHCAO
H HauGojbllee H3 HHX B

2,357 ..,p
CoOCTABHM HOBOE YHCJIO:
N=2.3-5.7-...-p.

7o uncao Sodblre MOGOro W3 TPOCTEIX UHCEA, H OHO NeAHTCH Ha
A6oe H3 HHX. YBeauunum uncao N Ha 1. Tloayuenaoe uucno
N1 ne peadTcsd HH Ha OAHO M3 udced 2, 3, 5, ..., p U OOHTOMY fB-
JIACTCA POCTHIM YHCAOM, GOABIIHM P, YTO NPOTHBOPEUHT MPEANOO-
JKEeHHK0, UYTO p — HauGoabluee npocToe YHCAO. CReoBATENbHO, HAH-
fojblilee MPOCTOE YHCJAQ He CYLIECTBYeT.

Hrak, Kaxpoe npocroe YHC/IO NEAHTCA TOJABKO Ha | W caMo Ha
ceba.

HenpocTeie HaTypanbHble dnedsa, 6oJblHe |, HA3BIBAIOT cOCTAB-
HbIMH.

[MpuBesem cocTaBHHE UHCAA, MeHbIHe 25:

4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24,

Kaxaoe coctaBHoe 4HCIO AedHTcA Ha 1, Ha ce6A H eme xora Gbl
HAa OJIHO HATYPaJbHOE YHCAOD,

[IpHRATO CUHTATH, YTO €ANHULA He ABJIASTCH HH ITPOCTBIM, HH CO-
CTABHbLIM YHCJAOM.

TakuM of6pazoM, MHOKECTBEO BCeX HATYPAAbABIX YWHCEA COCTOHT
H3 OPOCTRIX YHCEJ, COCTABHBLIX YMCEN H €IHHHUL,

34°. Kakoe 4HC/I0 HA3LIBAIOT TPOCTEIM; COCTABHHIM?

35°. Slpasierca Au | NpoCcTHIM YHCAOM; COCTAaBHBIM?

36°. Kakue #3 uyucen ABAAIOTCH IMPOCTHIMH, KAKHE — COCTAB-
HBIMH!
a) 9, 12, 14, 17, 28, 37, 47, 69, 517;
6) 41, 57, 1121, 793?

37. fdeasnorca M npocteiMA  uHcaa: 1 000011, 2012 345,
P11 {1E 1112



38, BuinuwpTte nepeble 25 mpocThIX 4HCes B MOpPAAKe BO3pac-
TaHud.

39. BrinHIHTe BCE COCTABHBIE UMCIA, He OpeBuiliarmue 50, 8
Mopfifike BO3PacTaHMA.

40. JogaxuTe, 4To 2 — eHHCTBEHHOe UYETHOE NPOCTOE HHCJO.

41. 3anuwute uncaa 48 u 96 B BHAe pazHOCTH KBAZpaTOB ABYX
MPOCTHIX YHCEJ.

42. MOXHO /MW DIPOCTOE YUCJAQ 3aMHCATh B BHAE CYMMBL:

a) OBYX UYeTHBIX UHCeJ, 6) IBYX HevYeTHBIX YHCed,
B) 4eTHOTO M HEYETHOTO UHCEN?

43. Bemuxuit MaTeMaTHK Jleonapa Ditnep Hawen GpopMyay npo-
croro uncaa P=n’*—n-+441, npy NOACTAHOBKE B KOTOPYIO
BMecTO #1 Jwoboro uucaa ot | o 40 nmoayuaerca mpocroe
yucno (npoaepsre).

44. Hokaxure, qro HafzeTcs TaKoe HATYpaJbHOE YHCIAO #, AAA
KOTOporo ni°—n-+41 ABASETCA COCTABHBIM UHCIOM.

45% a) JoxamuTe, 1To OHHO M3 TpeX COCeAHHX HEUeTHBIX wHCed
aesaurca Ha 3.

6) Hasmectho, uto p, p+2, p+4 — npocroie uncna. Hafian-
Te p. Jlokaxure, 4To EpPYruX p He CYIIeCTBYeT.

1.4, JeJuTeAH HATYPAJbHOrO YMCIA

JeanteneM AaHHOTC HATYpPaJbLHOPO UNCAA HA3LIBAOT HATYPANb-
HOe 4YHCAO, HA KOTOpOe AeduTcs (Haneno) AaHHOE YMCIo,

H3 storo onpeneseRHs ciaefyeT, 4TO [POCTOE HHCIAO p HUMeeT
TOJNBKO ABa geAuTednst | U p, a COCTaBHOE YUTIO 1, KPOMe Renurened
| u n, umeer eme no kpafHell Mepe OXHH AeNHTeNb.

Tak, aenutenamu uncaa 13 apagorca ynucaa 1 v 13, neantensMu
yvena 4 asnaoTrcea uncaa 1, 2, 4, DeauwtensMmu uncaa 12 asasorces
yueqa 1, 2, 3, 4, 6, 12.

Ecnu penntedb — NPOCTOE YHCAO, TO €FO HA3bIBAOT NPOCTHIM
geantenem. Tak, uncao 13 umeer ofuH npocroit geaunrens 13, yucao
4 — opuH mpocTol aenntens 2, a yucao 12 — ABa npocTeiX penunte-
as 2 1 3.

Kaxkaoe naTypaJibHoe COCTABHOE YHCAO MOXKHO OPEACTABHTL KaK
NpPOH3BeLeHHE CTeneded pasJHUHbIX €r0 MPOCTHIX AeNHTesel, Ha-
npumep:

28 =2%.7,
22=2.11,
81=3",

100=2%.5%

[pappie 4acTn 3THX PaBEHCTB HA3LIBAIOT PANOKEHHIMH HA NPO-
CTHE MHOXHTENH YHCes, 3a0HCAHHbLIX B JeBHX 4aCTHX.

Taknm o6pasoM, pasJoXKHTL AAHHOE HATYPAILHOE YHCAO HA MPO-
CTHIE MHOXKHTENH — 3T0 3HAYHT NPEACTABHTL €0 KaK NPOM3BeleHHe

8



pasiHiHBIX €F0 NPOCTHX AeAHTENeH, B3ATHX B COOTBETCTBYIOWKX
CTENEHRX,

CnpaBenjuBo clelylliee yTBepXKIeHHe, Ha3blBaeMoe OCHOBHOR
TeOPEeMOH apHPMETHKH:

Kaxaoe HATYPANABHOE UYHCAO MOXKHO pazJoXKHTh HAa NPOCTHE
MHOMKHTEJH, T. €, NPEACTABHTh €r0 B BHAE NPOH3BEACHHSA Pa3JTHUHBIX
eFro NPOCTBIX AEANTENEH, B3STHIX B COOTBETCTBYIOIIHX CTENEHAX,
TaKoe PasfoXKeHHe ¢IHHCTBEHHO AN KaXKJAOr0 HATYPaJAbHOro YHC-
Ja, T. €. ¥ HET0 HET APYTHX MPOCTHIX ACAHTEAEH H ero mpocTbie ae-
JATEJH HEAB3A 3AMHCATH B KPYTHX CTENEHAX.

IMokaxeM Ha NpUMepe, KAK pa3NaraloTci Ha MPOCTHIE MHOMHTE-
JIH HATYpaJbHble YHCHA.

Hpumep. Paznoxum ueno 90 Ha mpoctble MHOMUTENH.

90 mesuTCA Ha NPOCTOe YHCAO 2, MO3TOMY

90=2-.45.

45 we menuTcst Ha 2, HO AGAMTCH Ha NPOCTOE YHCAC 3, TOITOMY
45=3-15.

156 penntca Ha 3, nosToMy
15=3.5.

Tak kak & — npocroe yuc/o, To TpPoOUECE OTHICKAHHR NPOCTHIX Ae-
JAHTeNeH 3aKOHUEH.

ATtot mpouece yrobuo samucathk Tak: 90

45

18

5

1

(= RV R Y

Hrak, nonydaeM paBeHCTBO
90=2.3.3.5=2.3%5.

[Mparana wacTe 3Toro paBeHCTBA eCTh PA3AOKEHHE HA TNPOCThie
MHOXHTe U yucaa 90.

B panbuefinieMm Hac GYyAyT HHTEpPeCOBATh HaTypajbHbie 4ucaa,
KOTOphle He MMEWT APYrHX NPOCTHIX AejuTesed, xpoMe 2 u 5.

PasbacHum, 4To MOHWMaeTcA MoA CJAOBAMH! «AaHHOe HaTypaJb-
HOe 4HCJA0 m He WMeeT APYNHX NPOCTHX HedanTeled, Kpome 2 u H»,

Bo-nepBuX, m MoXeT GHWThH CTeneHbi0 YHcaa 2, T. €. PABHATHCSA
ONHOMY H3 HHCeN:

2; 2=4; 2°=38; 2'=16; 2°=32; ...

Bo-Brophix, m MoxeT GbiTb CTEMEHbIO YHCAA D, T. €. PaBHATHCA

OAHOMY H3 YHCeJ:

5; 5°=25; 5°=125; 5'=625; ...
B-tperbux, m MoxeT GLITb MPOM3BENEHHEM HEKOTOPOH CTENeHH

uHcaa 2 Ha HEKOTOPYIO cTeneHb uncaa 5. [lpuMepaMu Takux uuced
ABAAIOTCA YMCJA:



22.52=100,
2°.52 =200,
2.5=280.
Haxouneu, m moxer GuTb efuHHUel (m=1). Bear eguunna He
HMeeT TPOCTHIX Jeautenedt.

]
46°. Uto Ha3nBalOT Ae/HTeNeM HAaTypaJtbHOro uncaa? Hasoeure
AeJqHTenad yucaa 12,
47°, Uro Ha3BIBAIOT NMPOCTHIM AefHTeNAeM HATYPAJAbHOTO 4HCJIA?

Ha3zoBute nmpocThle aenuTenu umcaa 12,

48. Hafizute BCE ASAHTENN YHCAA:
a) 17 6) 45; B) 113; r) 476, a) 32,

49. Hahnute BCe MpOCTHE NeANTENH YHCAA:
a) 19; 6) 54, B) 112; r) 232.

50, HarmuwuTe NaTe HATYPAAbHBIX 4HCEJ, HE HMEWLAX APYTHX
HpoOCTHX AenuTenedi, KpoMe 2 1 5, U MATH HATYPAABLHBIX YH-
ceqi, He o0AaAaiux ITHM CBOHCTBOM.

51. a) IlpuBesuTe npuMepH HATYPAaJdbHLIX UHCEJ, HMEIOILHX fde-
autead 2 1 5; 3 v 4. Kakue menuTeAd HMewT BHIGpaHHHe
HATypaJibHble YHCAE, KPOME YKA3aHHBIX?
6) IpuBeanTe NpHMeEpHl HATYPAAbHLIX YHCEN, HMEIOIMX Ae-
JHTeNN TOJbKO 2 n b

52, Haiiante Bce genurenm uucen: 2, 6, 12, 28, 48, 100.

53. Haitaure Bce MpoCTRIE AeNHTENH UMCEN;

a)y 4,9, 15, 10, 24;
6) 46, 50, 58, 99, 128;
B) 196, 254, 400, 625, 10 000.

54. Hanuwute nATh HATYPANLHBIX YHCEJ, HE UMENOWMX APYrHX
NpocThix penauTenei, kpome 2 u 5.

55. PasnoxuTe Ha npocTbie MHOXKHTEAM 4HCAA. 3anmuuIMTeE OT-
BeT B BHAE NPOU3BeACHHS cTeneHefi MPOCTHIX uMCed.

Hanpumep: 56=2.28=2.2.14=2.2.2.7=22.7
MJlH 561 2 56=2.7.
28| 2
14 2
717
1
a) 16, 18, 26; 6) 35, 48, 72;
B) 144, 210, 800; r) 216, 343, 384,

A) 1024, 1728, 1575; €) 9225, 1001, 1739.

58. Ckoapko umces ot 1 mo 100:
a) genutca Ha 2,
6) nenurca Ha B
B) JleauTcs Ha 2 ¥ Ha b,
r) He peautcs Ha 2 M Ha 57
57*. Crosbko uncen ot 1 no 100 He penutcs HA HA 2, HA Ha 3?
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§ 2. PALHUOHAJ/JBHBIE YUCJA

2.1. O0pikHOoBeHHble ApoOH. KoHedHbie
DECATHYHbIE ApoGH

MonokHTENbHEIM PAlHOHAABHBIM YHCAOM HA3WMBAKT HWHCAD, KO-
TOpOE MOXET ObTh 3aNHCAHO B BAAE %, rae p u § — HaTypaJdbHHe

uncaa.
[MoaoxuTenbHOe PAUHOHAJIBHOE YHCJIO HA3WIBAIT TaKxe 0ObK-
HOBEHHOH Noaoxureabnod Apobbio WIH npocto apoGuwe. Uuncao p
HA3LIBAKT YHCTHTEAEM JPoGH, 4 YHCJIO § — ee 3HAMEHATEJEM.
MTpume .e:h:l()ﬁei’{'E S, 87T
pimepbt APOLEH: = 3» 156 3" 1T° 5 °

Jiw6oe naTypasdbHOe 4HMCJIO p MOKHO 3anHcaTe B Buae Apobu
P p
T (P=T)-

Do n. 2.6 Mel 6yneM pacCMATPHBATE NOJOKHTEAbHEIE ApobH {No-
NOKHTEIbHbIE PAUHOHANbHBIE YHCJIA), HO IS KPATKOCTH MpHJara-
TeJbHOE «NOJNOXHTE/BHBIR» GYAEM OMyCKaTb, NMOAPA3YMEBAas ero.

Onasa nw06oro HATYPaJLHOrQ 4YUCId 72 COPABENJMBO PaBEHCTBO,
Ha3bIBAEMOE OCHOBHBIM CBOHCTBOM ApoGN:

p_pn |
g qn (1)
7 35 10 17 a5
Hampumep, =1z, 2=+, 3 =15-

MoxXHo cKa3aTh, T J1eBaA ¥ Npasaf YacTd paBeHcTna (1) asaa-
I0TCA PA3HLIMH 3ANMCHAMH OJHOTO M TOTO JKe MOJOMHTENbHOTO Da-
LHOHAJBHOrO qHCa.

Ecan uMcaa p U ¢ He HMel0T ofLHX NPOCTLIX AEGAHTENEH, TO

. 2
apobe £ paspiBaoT BecokpaTMoi. Hanpumep, 3 ~—— HecoKkpaTuMas

Apobb, a %—— COKpPATUMAA.

Ecau p<Zgq, To Apo6b HaswpawT npasuabioi. Ecam pZ=gq, 10
4
Apofb Ha3biraloT HenpaeuabHoi. Hanpumep, 3 — UPABWIbHAR Apobtb,

9 8
4 g W g - HeNpaBuJbHbEe APOGH.

Ecau 3HameHnaTenb ¢ apobu % pasen 10 nan 100, naa 1000, uan
10000, ..., T. e. eciu g ecTh HekoTOpasA cTeneHb 4Hcaa 10, To o6LIk-

HOBEHHYK Npobb -g- MOXHO 3aMUCATE B BHAE KOHeUHOA AECATHWHOM
Apobu,
Hanpumep, ofnikHoBeHHBIE Hpo6H
a7 12437 234
T0' 1607 1000 T 100 00O



3aMHCHBAIOTCA COOTBETCTBEHHO B BHAE CASAYWUIHX KOHEUHHX Aecs-
THUYHLIX Apobeii:

0,3, 0,07, 12,437; 0,00234.

Kaxay #3 3TUX KOHEUHBIX AecATHYHbIX Apobeil HasklBalOT Aeca-
THUHLIM pa3oXeHHeM COOTBeTCTBYIOILEH OOBIKHOBEHHON APOGH.
[Ipy 3rom DNHYT paBeHCTBa

3 LT naeg. 12437 o234
*|—0-‘=0,3. 1—00—0,07, W——l?,437, m—0,00234

H TOBOPAT, uTo /laHHLIE O0bIKHOBEHHBIE APOGH pa3noXeHH B KOHed-
HBle AeCATHUHbIe Apoln.

Hano uMeTh B BHAY, YTO, HANpHMED, % H 0,07 ecTb pazneie 060-

3HAYEHHA OZHOro # TOro xe uucaa, [lepsoe — B Bune 0GbIKHOBEHHOR
apoby, a BTOpoe — B BHIE KOHEUHOH AeCATHYHOH ApobH.
OueBHAHO TaKKe, YTO BCAKAA KOHEYHad JecATHYHAs Apolb Mo-

#eT OplTe 33NMCAHA B BHAS OOBIKHOBEHHOH Apolu %, TAe p — HaTy-
parsHoe u#cno, a g — Hekotopas creneds dHeaa 10. Hanmpuwep,

30122 __ iz
3,0122= Tk 0,00012= R

Urak, ecqn 3HaMeHaTeJb ¢ 00bKHOBEHHOH ApOGH % €CTh HeHOTO-

pas creneRb wucaa 10, To ata apobb MoXeT GHTH pa3NokKeHa B Ko-
HEUHYI0 RECATHUHYKW Apobb.

BepHo W oGpaTHoe yTBepXAeHHE: KOHeYHAd AECATH4HAA Apobb
NPeACTaBAAET cO00H gecATHRHOE pashoKeHHe 00bIKHOBEHHOH Apo6n,
3HAMEHATENb KOTOPOH ecTb HeHOTOpas cTeneHs 4kcaa 10

OrMetum, uto a060e HATYPAJdLHOE UHCIO MOMHO 3aNHCATh B BH-
Ae KOHeyHoH gecaThyHo#i apobu, HampHmep:

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

Ha npakTHke TakiMM o00o03HA4YeHHAIMH TNOAb3YHTCH UIHPOKO,
Ecsin, HanpyuMep, B pesyabTaTe H3MepeHUH, KOTOPhIe MPOU3BOAHIIRCH
C TOYHOCTBIO A0 CAHTHMeTpa, moayuwnoch 3 M, To nHwyT 3,00 M,
noayepKHBas STHM, YTO MOJYUEHHBIH Pe3y/JbTAT BLIYMCAEH C TOUHO-
cThio a0 | cautumerpa (0,01 m).

]
58°. Uro Ha3btB2IOT MOJOXKHTEABHBIM pPAUHOHANMLHBIM HYHCAOM
(apobbio)?
59°. Kak HazpBalT 4HCAa p 4 § B 3amnucu Apobx %?
60°. Kakylo ApoGb HA3BIBAOT HECOKPATHMOH?
61. MoxHO MM HaTypaJbHOE YHCJ/C 3alUCaTh B BHAe OGBIKHO-

BeHHO# ApoGH mM KoHeuHOHA gecATH4HoH apobu? [lpusenn-
T€ TNpPHMEpHI.
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62°. B ueM 3akA10uaeTCA OCHOBHOE CBOHCTBO ApOGH?

63

. MoxHo AH 3anHcaTh KOHEWHYKX) JecATHYHYW 1polb B

BHIE %? [lpuBeanTe MpuMmephl.

64. Kakyo apole Ha3bIBAKT NPaBHAbHON; HenpaBuabHoi? J1pu-

BeIHTEe MPHMEPEL

65. PaaioxHTe 4HMCAHTENb H 3HAMeHaTeNb APOGH HA NpOCThE

66.

67*

68

69,

70.

MHOXHTENH M COKpaTHTE ,ﬂ,pOGb, eC/AH BO3MOXHO!

12 48 105 24
a) 3z} 6) To5 ; B) 135 r) 355
56 225 123 i
1) o0} €) 300 ) 315 3) 133
Cokpartute apobe (66—67):
2) 16 6) 20 5) 1240 " 1024
24 1000 ° 10000 " 3456 °
) 315 o) 50 . ) 890 ) T
) 250 1470 ’ 616 ° 3) 1326
H)ﬁ- K)E- n)ﬂ- ) R
260 * 672 " 540 ° 2121 °
88 77 123
- 3) 59 6) 5> B3y
0 %5 ) 212 123 123
259 ° A) g7 €) 77
. [IpoBepbTe, ABASeTCH A ApoGb HecOKpaTHMOI:
(3 62 94 125
a) 37 6) 31 )58+ r) 355>
17 63 196 27
n) 15 ®) 31 )15 8 o
765 396 199 1999
M) Torr } K) Zo1 5 ) 555 ) M) 3660 -

3anumure nauHbie Apofu B BHAE KOHEUHBIX AECATHUHLIX
ApoGeidl (1. e. pasaoxuTe ApobGH B AeCATHYHbLIE), H IPOUUTAEH-
TE€ MOJYYEHHBIE NeCATHUHbIE APOGH:
717 23
‘a) ﬁ » 1_00 s ﬁ‘
6) 53 178 37481
€000 ' 10 ' 10000’
8) 2t 73 1276
10,000 * 10 000 000 ° 10 000 '
ry 483 7269 5676
100 100 * 10 °
3annliuTe ZAHHHE KOHeUHble AECATHUHbEe ApoGuH B BHAe
00blKHOBEHHBIX jpobei:
a) 0,1, 021, L5
6) 12,3; 0,007, 123,05;
B) 0.4; 0,12; 0,125;
ry 1,25, 3,75, 4,625
a) 0,037, 2,503, 0,710.




2.2, PaaaomxeHHe oGuKHOBeHHoH apobn
B KOHEUHYK jecATHMHY Apolb

KoHeuynnsle gecAATHUHbie APOOH BCerjd MOXKHO 3amHCcaTbh B BHJE
0GbIKHOBEHHBIX Hecoxpafrumux apobefi. Hanpumep,

_ 3__3.
0,375= 1000 =3
_672 168 I68
6.72= |oo 25 T '
13- 5 13
0,065 = 1000 5.99  gR.g8’
0034_ 17.2 17

:000 e 5.’
17,0=-—1-.

3aMeTHM, YTO NOCAe COKpaIueHHd APOGel NOMAYUUJIHCH 3HAMEHd-
TeAH, KOTOPble He HMelT APYTHX MPOCTHIX defutenell, KpoMe 2 u 5.
M3 3THX OPHMEPCB BHIHO, YTO €CJAH KOHEYHYI0 ACCATHYAYIO

ApoGb 3anHcaTh B BALE OGLIKHOBEHHOH HecokpaTHmol zpobn %, TO

ee 3HAMEHATE]b § He MMEET APYIHX NpPOCTHX AeadTeneil, Kpome
2 n 5.

3To yTBEepXKAeHHe AOKAa3biBaeTCA H B o0lieM Chaydae.

BepHo n o6paTHoe yTBepXKAeHHE: eCIH 3HAMEHATE]bL § Hecokpa-

THMOR Apodn % HE HMEET APYrdX MPOCTLIX AeAHTeNeH, Kpome 2 n 5,

TO 3Ta Apobb pasnaraerca B xoﬂeqnym AecATHYHYI0 Apobb.
4 4.2
Hanpumep, T=Fs— 10 =0,8.
B 5TOM npuMepe YMCJAMTENb H 3HAMEHATENb APOGH MBI YMHOMXMH-
MM Ha 2, YToBH MONAY4HTh B 3HaMeHaTene 10.

AHaMoOrHYHO NOCTYNAaEM H B CAEAYIOUINX Apusmepax:
501 _ 501-2 _ 1002

500 — 5003 — 000 — 002

3  3.25 75

70 =025 — 1000 — 079
17 170

7= ="2=17,0.

Jns paznoKeHHS B KOHEUHYO JeCATHYHYIO Npo6b 0OBIKHOBEHHOH
HECOKPATHMOH ApoGNH, 3HaMeHaTeAb KOTOPOW He HMeeT APYTHX Mpo-
CTHIX jeJHTesel, KpoMe 2 W D, cymecTByeT Asa cnocoba.

OnHH H3 HHX GbLT PACCMOTPEH Bbillle, OH CBOJHTCR K YMHOMXEHHIO

YHCJNTENS H 3HAMeHaTeNR Apobu % HAa COOTBETCTBYIOULYIO CTENeHb

yucsa 2 WaM yuesaa 5, uToObpl B 3HAMEHATeNe NOJYyYunach CTENeHhb
yucna 10.

BTOprM cnocoGoM RBASETCA H3BECTHHIR cnocol neMeHHs 4YHCAH-
14



TeJA HA 3HaMeHaTeNt yroakoM. Hanpumep, oGpaTum 3TuM cniocoBoM

ApOSy o=

B AeCATHYHYIO Apobh:

3140
30 10,075

__300
280
7200
200

0

CaeloBaTeqbHO,

3
E=0’075'

Hdo cux nmop paccMarpHBaauch AeCATHYHbe Apo0H, HashiBaeMbie
KOHEYHBIMH AecaTHEHbIMR APoGAMA. KX Tak HA3LIBAIOT NMOTOMY, YTO
B 3alHCH MOCAe 3aNATOR CTOHT KOHeuHoe YHCAo UNDD.

B nanvHefiuiem npugercsl paccMaTpuBaTh H OecKoHedyHble JecH-
THYHBle Jpofu. B ux 3anHcu nocae 3anaToil OGecKOHEUHO MHOrQ

uHdp.

|
71°, Kakue aefuTesH J0MKeH MMeTb 3HaMeHaTeaAb oGBIKHOBeH-

72°,
73.

74,

75.

76.

77.

ROH HecoKpaTHMoO#H Apo6H, UToGb OHA pasfaranace B KOHed-
HYI0 JecATHUHY® Apobe? [IpuBenurte mpumepsl.

KaxnMH cnoco6aMu MOXHO pasioXuTb OGBIKHOBEHHYIO
ApoSb B gecATHuHYw? [IpuseauTe mpuMepsl.

Kakne npocThie MHOXHTENH COAEPKUT 3HAMEHATENb APOGH:

b L. 1, i
a)as 6)@» B)g» F)ﬂ’
i, b
a) 123’ e) 755 K) 5555 3) 625
Haﬁ,ﬂ.HTe HECOKPHTI‘IMHE ,ﬂ,pOGH, paBHb[e AJdAHHBIM:
g) 24 15 2. 6) 94 8
50’ 20" 30 100’100'1000'

3anumwute pecATHUHYID Apolh B BHJe OOLIKHOBEHHOR Heco-
KpaTHMOB ApoGHu:

a) 0,4; 6) 0,12 8) 0,125;

r) 1,2; n) 0,45; e) 0,0018.

3anuwuTe ApoSk B BHAe APOGH, Y KOTOPOH 3HaAMeHaTeAs AB-
JAeTCd CTenennio 4ucaa 10:

1 1 3 L
a) 3; G)Is B)g: F)E’
1 9 _ 7
DR 9 w3 8o
Pazsoxure aanHble OGHKHOBEHHble ApOGH B AECATHYHBIE
I 4 24
ABYMS crocobaMu: <5 £. Ig -



78. PaasioxuTe Dannble IpoOH B ARCATHUHBIE ¢ MOMOLLBIO Jene-
HHSL YTOJKOM:

773 48 6 3 17 28
A5 BT ) %00 0 1@
3 7 6 7 3 9.

B) 7 %6 ) N33 5"
3 12 17 23 783 324
A) 55 75 T00 ¢ % 5 B
) 625 860 33l B4 624
125" 400 ° 60 ° 256 ' 400 ' 120 °

79°. BoaMOXHO JH pasfoXeHdHe AaHHOH ApobH B KOHEUYHYIO
AeCATHUHYIO Apobb:

L 6 . 7
V7 O Bggs
12 120 12
—_ —_ -—
r] 56’ ) 38 ¥ e) 96'

2.3. MNepHoanueckne pecATHYHLIE APobGH

Ha uanoxesnoro B npeablayilieM NYHKTE CAeAYET, 4TO BCAKanA

HecoxpaTHMan leOGb L;— pasfaraercd B KOHEYHYK JeCATHYUHYN)

Apo6b TOrpa M TOJNBKO TOTAA, KOTHA ee 3HAMEHaTelb § He HMeeT
ApPYTHX TPOCTHX DednTenedi, Kpome 2 n b.

TloaTomy, ec/iH 3HAMeHATeNb HeCOKpATHMON ApoGH % UMeeT Npo-

CTOR JejiuTesb, OTJAHYHEIA OT 2 1 5, To 3Ta ApoSb He pasnaraerca B
KOHEYHYI) NeCcATHYHYI Apolb, H, NPUMeHHB K Hed crnocol AesieHHA
YroJKOM, Heflbafd NOJYYHTh KOHEUHYID AeCATHUHYIO Apobb.

7
fTpumep 1. TlycTb Aauo unCaAo 7 310 HecokpaThmad Apolsb, H ee

3HAMEHATE/Ib UMEET NPOCTOH AeNuTeAs 3, T. . Ae/UTeNb, OTIHYHLIH

7
ot 2 u 5. [losToMy uucao g 3@BEJIOMO He PAa3Naraercs B KOHEUHYIo

JecATHYHYI0 Apobb. Y GelHMCH B 5TOM, pasle/HE YHCAKTENb AAHHCH
ApoBH Ha 3HAMeHATeJb YTOJKOM:

7 19
_70 ‘ 0.777...
63
70
63
70

63
70

Ha xaxpoMm srane 3THX BEIMHCJEHHD MOJMYYAETCA OJHH H TOT Xe
OCTaToK 7, a B 4aCTHOM OJHa H Ta e uHppa 7.
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[Tpouecc 3TOT GecKoHedHHA (He ¥MeeT Konna). OH NMPUBOAMT K
BLIPAKEHHIO

0,777...,

rre TOUKH 03HadaloT, uTo nudpa 7 nepHoanuecku NOBTOpPAeTCH Gec-
KOHEUHO MHOTIO Pa3s, T. . Ha A1060M MecTe (paapsie) Mocie 3aMATOH
g 3TOM BBIPAXEHHH CTOHT OjHa ¥ Ta Xe uudpa 7.

Bripamenue ,777... Ha3niBaT Beckodeunoi nepHoaHueckoil ae-
caTuaHoll Apobuo uiH npocTo nepuogndeckofi gpobnio. Ero sanuce-
palor cieayiomuM o6pasom; 0,{(7) u YRTAWOT: HYJb DeAbX H CeMb B
nepucge. Lndpy (7) HasuBawT nepHogzoM apobu 0,(7).

7
T0BOPAT, UTO YHCHO 5 NPEACTABACHO B BUAE NepuOAKUECKOH Apo-
7
6u 0,(7) uam uro uncao g PA3/0XKeHo B MePHOANTECKY10 Apobh 0,(7).
[lIpn 3TOM DHIDYT:

w0~

=0,777...=0,(7).

Boipaxenus % H 0,(7) ApanioTcA pa3HbIMH 0G03HAYUEHHAMH Of-

HOT'C W TOrG e YHCAA B BHAE oGbIKHOBeHHOR apobn % H B BHie me-
pHoagHuecKoi apobn 0,(7).

2
MTpunep 2. [IpoGp o5 HECOKPATHMAsR, W €e 3HAMEHATeAb HMeeT

NPOCTHIE AeNUTENH, OTAHUHbIE OT 2 U 5, 003TOMY e HeCATHYHOE Pa3-
JOMeHHe He MOXKeT OpiTh KOHEUHHIM.
B camom jgene,
2 199
20 10,0202...
200
2.

[Tpouecc mefleHHR UMCANTENS Ha 3HAMeHATeNb YIOJKOM 371ech
Geckoneunkldl. OB NMPHBOAHT K BHIPAXKEHHI

0,0202...,

rIe TOYKH O03HAYAKT, 4To rpynna ungp (02) nepuognieckn noeropi-
ercd HecKOHEuHO MHOTO pa3. 3T0 BHpaxeHMe TAKXe HA3IKBAWOT Me-
puognueckoii apobbio. Ero sanncwBator Tak: 0,(02) u uwuraior: nyas
HeJbX H HyJab ABa B mepuoje. [pynay uupp (02) naseBawt nepuo-
aom apobu 0,(02).

2 "
FOBOPHT, 4YTQO YHCAO ) npesctTaBiMO B BHAE NMEPHOIHUECKON APO-

6u 0,{02) uin ero MOXHO pasznoXHTb B NEPHOIHYECKYH Apobb
0,(02). Tlpy atoMm mHwyT:

2
%= 0,0202... _ 0!(02)‘



[Mpumensas crnocob AesieHHA YIOJNKOM, NOAYUYHM ClAedylOLHe pa-
BEHCTBA:

) 4=0,1717...=0,(17)

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

101

3) W-O,IIQQQ...-O,II(Q).

[lpaBbie uacTH HTHX PABEHCTB YHTAIOTCA TaK:

1) HyAB UEABIX H CEMHZALATL B NEepHOIE;

2) Tpu UenAbIX, OAHA AeCATAd M ceMb B TIEPHOAE;

3) Hydb LeAbX, OAHHHAAUATHE COTHIX M JBA B NepHofie.

B 3THX npuUMepax HecoKpaTHMbie APOOH, 3HAMeHaTedd KOTO-
PHX HMEWT MPOCThie QeNHTeNH, oTaAHYHbE 0T 2 ¥ O, OLIH NpeicTaR-
JIeHbl B BHJE NEPHOAHYECKHX Apobeii.

BepHo H ofulee yTBepXAeHHE: eC/H NPUMEHHTH MPABUIO Aene-

HHA «YrOJAKOM» K J1000H HecokpaTuMok ApoGH %, y KoTopoi 3HaMe-

HATENb HMEET MPOCTLIE ACIAUTENH, OTAHYHHIE OT 2 H 5, TO MOJYUYHTCH
GecKoHeyHas nepuomHueckas Apodb.

Ilpunuceipan X KoHewHoH AecaTHUHOH ApoGu GecKoHEYHO MHOrO
Hysaefi, Mbl TaKXe TpespallaeM ee B GeCKOHEUHYIO MEPHOLHYECKYIO
Apotb ¢ nepuoaom 0.

Hanpumep,

27 =97,0=27,000 ... =27,(0);
0,354=0,354000 ... =0,354(0).

CnenosatenbHo, a06oe UeI0e YHCJAO U JOGYI0 KOHEUHYI) ACCHTHY-
HYI0 ApoOb MOXHO CYHTATE YACTHBIM CAYYaeM GeCKOHeuHOH NepHo-
OHYEeCKOH AeCATHYHOH ApoGH.

Takum oO6pazoMm, CMpaBeAJIHBO, YTBEPKASHHE: BCAKOE MOJONH-

TEABHOC PALHAOHAABHOE YACAD % pa3anaraercsi B GCCKOHeqHle nepuo-

AHYECKYI0 AECATHUHYIO APobb.

BepHo n oGpaTHOoe yTBepXkAeHHe: Nioban nepHopHuecKas apobb
€CTh AECATHUHOE Pa3OMEHHE HEKOTOPOro NMOJMKHTEALHOrO palno-
HAJALHOTO YHCAA %.

O6a st yTBepZAeHus OyayT oOGOCHOBAHE B CJeAYIOLWEM
MyHKTe.

80°, B kakom cayuae HecoKpaTUMas o0bIKHOBEHHAA Apobb He pas-
NMAraeTc B KOHEYHYK AECATHUHYIO ApPOOB?

81°, Kakum crniocoboM pasnaraerca Jo6ad oObKHOBEHHAA Apob B
JeCATHYHYIO?

82. Kaxue pecsituunnie ApoGH MOFYT MOJYUHTLCS MPU AEJNEHHH
YTOJKOM UHCAHTENS 06GLIKHOBEHHOH APOGH HAa 3HAMeHaTeNb?
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83. Kak y3HaTh, pa3naraercs oGbiknopednas Apo0b B KOHEUHYIO
HAH Xe B OecKoHeunyto AecATM4HyH ApoGe? Ilpusennte
HpHMepHI.

84, Kak MOXHO 3a[1HCATh KOHEYHYIO AECATHYHYK APOOL HAH HATY-
pafbHOe YHCAO B BHAe OecKoHeuHOH AeCHTHUHOH Apobu?
IlpupesyTe mpuMeph.

85. HamuwuTe nmepuoauueckue ApoGH, pasHble OBGBIKHOBEHHBIM

ApofaM:
i 2 12 24 36 4 45
a)g’ §| ?’ 12» 6)%» 4_3' ?’ 'é'ga

7 5 2

y20 15 5 17, 75 2,
9' 9’79’

r)E
417 377 21° 427 g9°

13 25 71 42 122 12 5
ﬂ)@s@;@:@s e)@.ggg,@.
86. IlonGepurte o6LIKHOBEHHYI0 ApOGb, PaBHYI0 NEPHOAHYECKOR
Apobu;
a) 0,(8) 6) 0,(4); ) 0,(13)

Py 0437), a) 0427),  e) 0,(125).

87*, Onpepenute uUdpy coToro pa3psia nocae zanaroll B 3anucu
nepuoanyeckoit ApoGu:

a) 0,(3) 6) 0,(25) B) 0,(123)
r} 0,5(3) ) 5,2(13) e) 7,2(bl1).

2.4% [epnoanuHOCTE JECATHUHOTO
paznomeHns obGbKHOBeHHOR ApoGn

3anaauM NPOH3BOMLHOE NMOJOKHTENLHOE PAaUHOHANBHOE YHCHO B
BHIE HECOKPATHMON ApPOGH —‘;—. IlokaxeM, YTO ecaAH PasAEANTH UHC-

JHTENB APoOH HAa 3HAMEHATEA:L YrOJIKOM, TO B YACTHOM NOJAYYHM JH-
6o Koneunoe, arGo GeckoHeuHoe NepHOJHYECKOE €€ JECATHYHOE pa3-
JNOMEHNE.

Myl yXe 3HaeM, Koraa MOMeT MOAYYHTLCA KOHEUHOE JeciTHYHO?
paanoxenue. Jaa 3Toro g Ke L0NKHO MMeTh APYTHX TPOCTHIX AeH-
Tesel, kpome 2 u 5. B ocTanbHBIX cAyuaax MoXeT ObITh TONLKO Gec-
KOHEYHOE JAECATHYHOE Pa3/0MEHHe, KOTOPOe ABJASETCH MEpHOAHYE-
CKHM,

fTpumep 1. TlycTb Hajo HAHTH AECATHUHOE Das3/ioKeHHe Heco-

1372
KpaTHMOA apobu =



Bynem menutb 1372 na 65 yroakom:

1372 | 65
130 | 21,1076923076...
——— * &
79 % *
—_ *
65
» (70
65
* % lioo
7455
l45l0
T390
_[solo
585
[15l0
130
_[2dlo
195
(233 00
455

3zech OnHON 3Be3n04YKON OTMeUeH TOT 3Tall BRIYHCJEHMH, Korga
cHeceHa nochaeansn uudpa nenumoro. HonyvwaeMmuie nochie 3TOro
OCTATKH 3aKAHUCHEI B HPHMOYI‘OJ'IBHI‘IKH. Mbl BHOKMM, UYTO OCTATKH,
OTMeueHHble IBYMSA H TPEMA 3BE3A0YKAMH, PaBHBI Mexay coboli. 3To
MoKasulBaeT, 4TO MPOUECC ASMCHHA HOCHT MePUONHUECKHA XAPaKTep
M MPHBOAMT K GecKoHeuHoll NepHoaHYeCKOH AecATHYHOH ApolH, T. e

1372
132 —21,1(076923).

TO, YTO ACCATHUYHOEC DA3NOXKEHHE ,u.poﬁn -l'g;—2 AQIXHO OBITH Gec-

KOHEUYHBbIM MEepHOAMUECKHM, MOXHO OOBACHUTHL MHAue,
Hannaa npo6b HecoKpaTHMas, H ee 3HaMeHaTe b 65 uMeeT rpo-

CTOH Aeautenb 13, orauunwuil or 2 n 5. CregoBaTtenbno, AecATHUHOE
1372

Pa3OKEHHe YUCHA —— HE MOXKET 6blTb KOHEYHBIM, T. €. BOSHHKAID-

LIHe TpH NeNeHHH OCTATKH MOJOKHTENbHb (He PABHB! RYJIO) Ha JIO-

GoM stame Aedenusi. B To ke BpeMsi KaABH OCTATOK MeHblle 65,

T. €. OH paBeH oaHomy u3 uhcena 1, 2, 3, ..., 63, 64. Ho Toraa, ecau

Mbl GYII,EM paccMaTpHBaTb NoApsl OCTATKH, HAYUHHAA ¢ OTMEYEHHOTo
20



o[HOH 3BE3J0YKOH, TO CPeAH NepBHX 65 H3 HMX OBH3ATEABLHO AOJK-
HBl HAalTRCh ABA PaBHBIX MeXAy co60A. DT0 B NOKa3LIBAET, YTC MBI
KOJKHB TIOJYYHTh B YACTHOM MEPHOAHYECKYK ApO6Bh.

DTH paccyXAeHHS OPOBOJAATCA AJA JA060A HecoKpaTHMoH ApobH
%, 3HAMeHATENb KOTOPoH g uMeeT XoTd Obl OZlHH NMPOCTOH NeNHUTelb,
orAnuHbid oT 2 u B.

Ecau peantTb p HAa ¢ YroAKOM, TO HACTYTHT TAKOH 3Tan, KOrAa
undpel AesdnMero G6yayT cHecensl. Ecan paceMmoTpers moapag Bce
BO3HHKAIOWHe, HAUHHAA C 3TOMC MOMEHTA, § OCTATKOB (BCE OHH no-
JONKRTEAbHB H KaXAblH H3 HHX MeHbUIe §), TO CPeAW HHX BCeraa
OKaXeTcql ABa PaBHbIX MeXay cobofl, 4 3T0 H TOKAa3LIBAET, Y4TO NPO-
uece AefenHs GecKoHeuHbIH TepHOAMUYECKHH,

HUtaK, Ao0Ka3aHO, 4TO BCAKOE [OJOKHTENAbHOE PALMOHANLHOE

YHCAO % pa3naraercy B 6CCKOHC‘IH)’IO NEPHOAHYECCKY IO JECATHYHYH)

Apodb.

HanomurM, 4T0 KOHeYyHYId HecATHYHYK ApPoOb MEI TOXE HA3hl-
BaeM MNEPHOAHYecKoH Apobbio (¢ nepuogom 0).

Bepuo v ofpaTHoe yTBepXKACHRe: BCAKAA NEPHOAHUYecKad Apobn
eCTh JECATHUHOE Pa3NOKEHHE HEKOTOPOro NOJOMKHTENbHOTO PALHO-
HAALHOro 4HCHA.

Huxe na NpHMepax Mbl MOKAXKEeM, KAaK MOXHO HaxXOAHMTE 3TO
q9UCTIo.

flpumep 2. 3annwmem nepunognveckyio ApoGe 0,(8) B Bume oGBIK-
HOBEHHOH ApOOH.

Hanas aroro o6ozHauuMm Hckomylo Apo6e uyepes x. Torna cnpases-
JIHBO PAaBEHCTBO

x=0,8). (1)
¥Muoxan sto pasedcTBo Ha 10, moayunm:
10x=8,(8), (2)

uir 10x=8-+0,(8).

Bolunras paeeHcteo (1) u3 paeeHcTBa (2), HaX0ARM, 4TO
10x— x=28§,
OTKyAa
y=3
=3

8
HPHMQHHB K ,Ilp()ﬁl{ n criocod nedieHHA YTOJKOM, NOJAYYHM, UTO

3Ta Apo6b AeficTBATENBHO paBHa nepuolHyeckod apobu 0,(8).
flpusep 3. 3anumem nepuoanueckyld Apobe 2.35(7) B BHAe
O0OBIKHOBEeHHOH Apo6H.
O603HauRM HCKOMYI poOb Yepes X, TOrAA CIpPaBefJINBO paBeH-

C
8o £=2,35(7).
2]



Ywmuoxasn s1o paseHctBo Ha 100 v na 1000, noayunm, yro copa-
BEelJIKBLL PABEHCTBA:

100x=235,(7), (3)

1000x=2357(7). (4)

Bbiuntasi paBeHcTBO {3) H3 paeencrsa (4), HAaX0AMM, YTo
1000x — 100x=2357 — 235,
OTKYZAA

_ 2357235 _ 2122

x 900 900

2122
900
3Ta ApoOp LeACTBHTENBHO paBHa nepuojuueckoft apotu 2,35(7).
flpumep 4. 3annweM nepHognudeckyw Apo6n 0,(0108) B BuAge
oObIKHOBEHHOA Apo0u.
O603HaYBM HCKOMYIO Apolb uepe3 x:

x=0,(0108).
¥MHOXHM 3T0 pasBeHctBO Ha 10 000:
10 000x=108,{0108).

BrldHTasi nmepBoe paBeHCTBO H3 BTOPOrO, NOAYYHM:
10 000x-— x=108 -0,

ITpumenns kK apobu citoco6 AeSeHHSA YTOJNKOM, NOAYIHUM, YTO

OTKYHa
_108—0_ 108
9599 9999 *
Adasnorayno paccyxjias, MOJY4YHM, 4TO
240)=20"2 04, 239)=25-B 04
CaeposaredbHo,

2,4 =2,4(0)=2,3(9).
AHaJ’[Ol"H'-lHO NOKA3BBAETCH, UTO
7.95=7,25(0)=7,24(9),
0,031 =0,031(0)=0,030(9),
12,3018 = 12,3018(0) = 12,3017(9).

Takum o6pazom, J0WEYH0 NepHOAHYECKYl Apobs ¢ nepuopom G
BCerja MOXKHO 3aMeHHThb COOTBRETCTBYIOINEH KOHewHOH DecATHYHoR
apobbio.

3ameuanne [lps neneHHH YHCAHTENA HA 3HAMEHATE]b YroJ-
KOM HEeCHATHYHOE PA3JNOXKEHHE ¢ NepHoAcM 9 MOAYYMTHLCHA HE MOXKET,
03TOMY 0GEIYHO He pACCMATPUBAIOT MepHoAMUYecKHe ApoGH ¢ nepHo-
aoMm 9.
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R
88°. Kakue oGuixHOBeHHbIE [DOGH pa3AaraloTcs B MepHoLiAYeCcKHe
apo6u ¢ nepuonom 0?
89°. CKoAbKO UKD COOPKUT MepHOM, AeCATHUHOTO Pa3JIOIKEHHA

O0GLIKHOBEHHOH Apo6H 7?

90. ITokaxure Ha NpUMepe, KaK NepHoAUYecKas 1polb ¢ NepHOROM
9 npeBpamaeTcd B KOHEYHYIO AECATHUHYIW ApOGb.

91. 3anuwuTe nepuopudeckue ApoOH B BHIAE OOBIKHOBEHHBIX
ppobeit:
a) 1,(0); 0,(3); 0(7);
6) 0,1(2): 1,12(3); 7,5(4);
) 0,(12); 1,0(12); 8,7(21);
r) 23,5(0); 23,5(1) 23,5(13); 23,5(127).

92. Hafizure necatHunoe pa3ioxeHHe OOGBIKHOBEHHOR HpOGH:

4 17 . 689 5
a) g 6) 35 B) 1950 ° 0 15 -
93. Haiinure nepnoanyeckyno Apode, paBHYIO AaHHOH 0GLIKHOBEHHOMH
apobu:
7 1
B)E, 6) lg, 5)7, I‘)W;
5, 17 8
Ny S g

2.5. JecaTHuHoe pPa3oNeHHe
PALUKHOHAABHBIX 4HCEN

Ecav nepen HaTypajibHBM YMCJIOM NOCTABHTH 3HZK «-» (nawc),
TO TNOAYYHM paBHOe emy wucao. flosTomy, manpumep, nuwyT

2= 42, + 100=100.

[TocTaBuB e NepeR HATYpPaJbHBIM UMC/IOM 3HAK «—>» (MHHYC),
NOAYYHM [POTHBOMONONHOE €My OTPULATENbHOE YHCIO, HA3bIBAEMOE
LUeJLM OTpHLATe bHbBIM uucaoM. Hanpumep, urcaa

-2, —9, —123

— Uefible OTPHUATENbHBIE,
Hartypaneusie unchia, uefible OTPHUATERAbHBIE YHCAA H MHCAD
HYJib 00pasyloT MHOXKECTBO LeJblX 4HCed.
OTMETHM, YTO CYMMd, PA3HOCTbL H NMPOK3BeIeHHe LeJuX YHCeN —
BCEraa Uenoe YHCAD, a8 YACTHOE ABYX LeABX UHCeJ He BCceraa Uesoe.
IMocTaBHe nepen obbiKHOBeHHOH ApoOblo (NMOMOMHTENLHBIM Pa-
UHOHAJALHLIM YHCJIOM), 3HAK «--», MOJAYYHM paBHYIO efl Apob6s. [los-
TOMY, HANpUMeEp, NHILIYT

123 123, , 117 _ 17
m—tom te =
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IMocTaBus nepeld NOMONKHTENbHOA ApobLK 3HAK «—>», MOJAYYHM
MPOTHBOIONOKHYIO €A — OTPHLATENLHYI0 ApoOh, HA3LIBAEMYIO OTPH-
WaTelbHBIM PAUHOHA/BHBIM YHCIOM.

[Mpumepnl OTPHLUATENBHBIX PALHOHANBHBIX YHCEA:

| 7 9
—3r T T T2
3uaK «—», CTOALLWA [epeA OTPULATENbHOH APobbio, MOXHO 3a-
MHCATb HAN B YHCAHTEAb, HAH B 3HaMeHaTenb Apobu. IloatoMy, Ha-
npHMep, AHWIYT:
1 -1, 7 7

3T 3 T2T =2

[Tonoxutenbunle apofH, oTpHLATENbHBIE APOGH H YHCAO HYAb
00pa3yoT MHOKECTBO DAUHOHAJbHMX 4Hced.

Cymma, pasHoCcTb NPpOM3BEeeHAE H YACTHOE PALUOHAbHEIX YHCEN
ABAAIOTCA PalHOHAJbHBIMH YHCJAAMH (Ha HYAb AEAHTE Heabsal).

JlioBoe pauuoRasbHOe YHCAO ModeT OblTh 3d0HCAHO B BUAE %,

rae p H ¢ — Ledwle qucaa H g5=0.

Panee 6bl0 moka3saHo, 4to JAwboe MONOKHTENbHOE PauHOHa/b-
HOe HHMCAQ pa3fiaraercs B MepHOAHYECKYD Apobb.

IMocranun mepen Helt 3HAK «+», DOJAYUHM paBHYK eft Apobn. [To-
3TOMY, HAllpHMep, MHINYT:

237
+ 55006 = 0,00(237)= +0,00(237).

IlocTaBUB Ke Mepel DOMOXKHTEMbLHOR NepHOIHYECKOR Apobbio
3HAK «——», [MOJNYYHM OTPHLATENbHYIO NepHOAHUECKYId Apolb,
HANPHMER:

237

Tlepuonnyeckylo apobb B JeBOH 49acTH 3TOF0 pAaBeHCTBA
Ha3bIBAlOT AECHTHUHBLIM PasfoXKeHHeM 4HCAa, 3aNHCAHHOrO B Opa-
BOH HacTH.

OTMeTHM, UYTO YMCI0 HYJb TaKXKe MoXeT OLITh 3aMHCAHO B
BHJe HYJAeBOH NepHonH4ecKodl apobu:

0=0,(0)== +0,(0)= —0,(0).

HT&K, Kaxao0€e palHOHAABLHOE YHCAO MOXET 6biTb PAa3A0KEHO B
NepHOIHYECKY IO ,Ilpﬂﬁb, & KaKRaf NepHOoIHYCCKAadA ,Ilp()ﬁb e€CTh necd-
THYHOE DPa3NoXKeHHe HEKOTOPOro PAlHOHAALHONQ YHCAA.

94°, a) HsaAerca AH AN6oe LeM0e YHCAC PAILIHOHANLHBIM?
6) HBaserca nu mwoboe pallHOHAMALHOE YUCAO LUedbIM?
95°. B xakom BHIe MOXHO 3aMUcaTh A0G0E pallHOHAJbHOE UNCI0?
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96°.

97°

98.

99,

100.

101°,

102,

103,
104,

Kak cpaBHEBAIOT pallROHAJAbHBIE UHCIA, HAXOAAT HX CYMMY,
Pa3HOCTh, NMPOH3BEACHEE, YAaCTHoe?

a) B pesyabraTe kaxkux neficTBHi ¢ LEALIMR YHCAME BCErZa
AOJMYYAETCA LEeJI0e YHCIO?

6) B pesyabTaTe Kakux ZeHCTBHI ¢ pallHOHAJAbHBIMH YHCIA-
M# BCerfa MoAYYaercs PalHOHANbHOE YHCAOD?

B) Moxer au cyMma (MpouaRefende) JABYX UEABIX YHUCE
OblTb PALHOHAJABHBIM UMCIOM?

r) Moxer JH cymMa (npou3BeZeHue) ABYX pPaliHOHAJbHBIX
yucesa ObiTh LeJbIM UHCAOM?

CpaBHHTe YHCJIa:

5 3 4.
a) - H ——; 6) _E H —"g,
3 . 8 .
B) —'7 H 0, r) 9 H 0’
}1) __5... H _l e) _1.3:. _E
28 7' 24 2’
)K) _ﬁ K _2 3) _ﬂ K _ﬁ
97 98’ a8 99’
H) _l H _l. K) .?. H __2
3 3 7 7’
J'[) _...1. Hu 1 M) i " 3
5 =5 ’ 4 —4°
Beinoanure peitcrein (99—100):
2 8. o Mg 3\ 5 5 Y.
a) _g_s"'ﬁ' 6) 243"‘( 16)’ B) _?_(“1—3)’
_52 s 24 .4, 71 17 |
r) A %) 25'5’ e) z+ors
. 32 64
K) o —— -5 —3e
) 5% ) —g(—82g) W Tk

a) —3,284 1,75

B) 3,17 —(—0,63);

x) —0,35:0,2;
*x} 0,25-(—0,32);

6)—4,8+( —0,48);
r) —0,48.(—0,55)
e) —0,35:0,03;
3) —4,6—32.

a) JIw6oe 4 paUHORANLHOE YHCAO MOXKeT GHITh Pa3/I0XKeHo
B [epHOLHYECKYD Apobb?

6} Jlio6as au nepuoxudeckan ApolGb eCTh 3aNUCh HEKOTOPO-
r¢ pauMOHAJLHOrO ymcAar

JanuwETe MATh OTPUILATEIBHBIX NEPHOSHYECKHX AeCATAUHBIX
Apobei.

3ankwAHTe pauHOHAJbHBE YHC/IA B BHAE NePHOIHYECKHX He-
caTuuHeiXx gpobeft (103—104):

_ 511 i7
Vo7 O Pl D
- O . 1. . .
a) —5: 0 —126  6) 1 —7i 22,
% . 120 57 I N
B12% "m0 ~wlwr 37
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105*, Buipazure B Buie OGbIKHOBEHHOH ApPOCH MEPHOAHYECKYIO

Apobh:

a) —0,3); 6)—1,(2); B) —2(3);
ry —0,17); a) —3,(18); e) —1,(05);
®) 2,(0) 3) —0,0).

§ 3. AEUCTBUTEJIBHBIE YHCJIA

3.1. HppauHoHaabHHE YHCAA

Jlo cux nop Mel paccMaTpHBaAH GecKoHeuHble AeCATHYHbIE MepH-
ofHuecKHe ApoGH, HO CYWECTBYIOT H BecKoHesHHe AecATHUHhIE He-
nepHosHYECKHe ApOGH.

PaccMoTpuM NOJIOXHATENBHYI0 GECKOHEYHYIO AECATHYHYIO Apobb

0,1011011101 114,

B KoTopoH mocJse 3anATOH 3anucaHbl uMpel: eIHHMLA, HYAb, JBE
EAMHHIBI, HYJb, TPH €IHHHLBI, HYJb H T. A. ¥ 5Tofl ApoGu HHKakas
rpynna ukgp He ABAAETCA NEPHOLOM, TO €CTh 3Ta Lpo6b HENepHoAH-
yeckKan. 3To NOKAa3bIBAET, YTO jaHHasA Apobb He MOXeT ObLTh AeCH-
THYHBIM pasfoXKeHHeM Kakoro-NH6o palHOHAaABHOrO ukcaa, Ee nasni-
BAIT WppauHoHalbHbBIM (HepalHOHANBHBIM) YHCAOM,

Bor elle npHMepsl MOMOMHTENbHBIX HPPAUHOHANBHBIX YHCEA —
GecKOHEUYHBIX HEMEpPHOLHYECKHX AEeCATHYHBIX Apobei:

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

¥ nepsoil apo6u nocae zanaToll 3aMACAHBL HHQPBI: HY/b, eAUHHE-
ila, ABA HYJd, eMHHIA, TPH HYJfA, €AHHHLA, YeThlpe HyJAd H T, A.
Y BTOpoi — nocde 3anATol 3amMcaHbl B BO3PacTalOUIEM NOpPALKE
YHCaa HaTypadbHOTO psAaa.

Ecnu nepef uncaaMu NOCTABHTh 3HAK €-4-», TO NOJAYYHM paBHble
HM YHCJAa, HalpuMmep:

0,01001000100001 ... = 4 0,01001000100001...;
17,123456789101112... = 4 17,123456789101112... .

IMoctasus nepen NONOXKHUTENbHOH ApPOOLIO 3HAK «—», DOJAYIHM
APOTHBOMONOXKHYIO el oTpuLlaTeNbHY0 npobs. Hanpumep, Apobu

—0,010010001000041... ,
—17,12345678...

eCTh OTPHLATENbHblE GECKOHEeUHble HeNePHOAHYECKHE APpoOH — OTPH-
HATENbHbIE HPPALHOHAABHBIE YHC/IA.

BooGie, npouseosabnylo GeCKOHEYHYI0 HEMEPHOAUUYECKYK) Aecs-
THYHYI APOGb Ha3bIBAXT HPPALUHOHAJIBHBIM UYHCIOM.

Ecan uppaunnonansnoe uucno 06o3HauuTh GyKBOH, HanpHMeD,

a=10,010010001...,



T0 FOBOPAT, YWTO MNPAaBAA 4acThk 3TOr0 pPAaBeHCTBA €CTh AECHATHUYHOE
pasfioXeHue uucna a.

E—
106°. 3anHILUTEe TPH MOJOXKUTeALHble GeCKOHeUHbe HeMepHoaHYe-
cKHe ApofGu. Kak Ha3blBalOT onpezeaseMble HMH YHCTa?
107. 3anuWwuTe TPH OTPHUATEJABHBIX HPPANHOHAJBHBEIX YHCA.
108°. Kakue H3 ZaHHBIX YHCEN ABARKICTCS palHOHAALHBIMHA, KaKue
HpPAalHOHANbHBIMHU:
a) 0,275, 0,(2); 1,32323232...;
0) 2,7(1828); 3,01234567891011...; 1,15(45)?
109, 3anMiute yeThipe YUCAA, SABIASIOUIHECH 3JEMEHTAMH MHO-
HecTaa:
4) HATYPAJbHBIX UHCEN;
6) NOJOXHTEALHBIX YHCET;
8) OTpHUATENLHBIX YHCeN;
T} UeJbIX YHCEe;
1) pPanHOHANBHBIX YHCeJ;
€) HppauHOHAJAbHEIX YHCEN,;
JK) 4YeTHBIX 4Mcen;
3) MPOCTbIX YHCEJ;
H) HEYETHRIX UHCEJ;
K} uHceJ, GoablIHx 3;
Jl) COCTABHBIX 9HCEdN;
M) UHCEJ, KpaTHLX 3.
110, 3anuinuTe A8a YHCAa, OAHOBPEMEHHO ABAFIOUIHECH:
a) palUOHAJBHBIMH H OTPHUATEALHBIMH;
6) uenbIMM W KDAaTHBIMH 5;
B) LENBIMH U NOJOXKHTEALHBIMY;
r) OpocTHMA H GoablIUMH 50.

3.2. TNousaTHe AeHCTBHTENLHOrD YMCAA

PaunoHaAbHbBle H HPPAUMOHAALHHE YACAA HA3LIBAWT AeACTBH-
TEJALHBIMH 9THCAAMHA.

Takum obpasoM, J060e AeACTBHTEAbHOE YHCAC MOKHO 3ANHCATL
B BHAE OeckoneuHol aecaTnunoi aApobn. Ecan 4ucao pauHoHa bLHOE,
TO APOOL NEPROJAHYECKAS, €CAH YACIO HPPAUHOHANLHOE, TO Apobh
HeneproaHYecKad.

Uucao go sanartoli y nojaokHTeNbHOR GecKOHEYHOH IecHTUUHOM
Apou Ha3bBAWT HeAoH yacToio aToll gpobu. [Tepayo undpy nocae
3anATol y OecKOHeUHoH HecATHYHOH ApoGH Ha3bIBAOT mugpol mep-
BOre pazpaaa 3Toil ApobH, BTOpYIO LHppY Moche 3anaToldl — undpol
BTOpOro paspapa, Tpertblo — URGpoi TpeThero pazpana H T1. A.

Jlng 3andch npoH3aBoAbHOH GeckoHeuHoll necATHYHOH npolu, or-
AHYHCH OT AYJH, NOALIYIOTCA GYKBaMIUL

MycTe DaHa noMoXHTeNbHas OecKOHeuHAas ReCATHYHAs ApPOSL.
Heayio ee uacts o6o3Haulm uepes ay TakuM o6pa3zoM, oy ecTh HyAb
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HJH HaTypaabroe uuchao. Hndpy nepsoro paspana ofozHauuMm yepes
o, nupy BTOPOTO paspaaa — uepes oy, Luppy TpeTbero paspaia —
yepes 6y M T. A. B peayaoTare Halla MOMOMHTENLHAs AecATHUHAd
ApoGb 3amullerca caefylomym obpasom:

Ly O Ry il o a0l

[Tpy aTOM UMCAO 0y WX XOTH OBl 0AHa U3 IAdp o, ¢y, ... OTJAHY-
Hbl 0T Hyaa. MHaue naHHoe uucao Gunao Gbl Hy/eM.

IMocTaBUE Mepel NMONOXKHTENbHOH NECATHYHOH ZPOOBIO 3HAK «—»,
HONYYHM OTPHLATENBHYIO AecATHYHYK Apolb

- (10,(1| ‘12“3... .

Uncaa (Apo6a) 04,0850, ... 1 — g, 0,00; ... HA3HIBAWOT NPOTHBO-
NONOMHBLIMH YHCIAMH.

Ecan 0fHO M3 IPOTHBONOJOXKHEIX YNcen 0603HaYnTL GYKBOR &, TO
aApyroe of03HadaloT 4epes —a.

Ecan ¢ — noaoxuTeabHOE 4HCNO, TO { — @) — OTpHILATENBHOE; eC-
JIH e @ — OTPHIATENbHOe YHCIO, TO ( — 8) — NOMeXKHTeALHoe, HO ec-
an a=0, to v —a=»0.

A6coaoTHOH BeAHUMHOH (MK MOAYAEM) NeACTBHTENBHOTO YHCAA
4 Ha3bIBAWT;

CaMo YHCJAO @, eCH @ — MOJOKHTEJIBHOE YHCIO;

HYJAb, €ClH @ — HYJb;

YHCJAQ0 — &, eCyIH @ — OTPHIATENbEOe YHCIO.

ABconoTHAA BeJHYHHA HefcTBHTeNBHOTO 4HoHa ¢ obo3Hauaer-
cilal. Takum oGpaaowm,

a, ecan a>0,
la]l =1{0, ecan a=0,
—qa, ecan a<<0,

HanpuMep, nycTb

a==0,10110111...,
b= —2,1234567891011...,

¢=0,(0).
Toraa
lal =0,10110111...,
|b] ==2,1234567891011... ,
[e] =0,0).
]

111°, Kakoe uucjao HasbBaloT:
4) palHOHANbHbIM;
6) WppaLMOHANBHBIM;
B} AeHCTBHUTENBHEIM?
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. TO oJ10

112°. Yrto Ha3BIBAIOT Ueqol HacTbio MoJioxuTeAbHold GecKoHeuHoil
Apo6u?

. HO

113°. Uro HaswBawT abconwTHOH BendvydHol NeHCTBUTEABHOTO
qyucaa?

t14°. Kakne uHc/ia Has3LBalOT APOTHUBOMQAOMHBIMH?

t15°. Kak ofo3dauainT uuca0, MPOTHBONOJAOXHOE YHCAY a?

116°. Ecnn uncio 0603HAYHAN — @, TC 3HAYUT JH 3T0, YTO OHO OTPH-

narenbHoe?

117°. a) JlioGoe nH HpPAUMOHAJLHOE YHCAO ABAAETCA HEACTBHU-
TeALHEIM?
6) Kaxzoe AW ZEHCTBHTENLHOE MHCAO HABAASTCS HPpalHo-
HaJbHBIM?

B) Hapectdo, u4TO 75— HHCAO HppalHOHAJNbHOE H  4TO
n 3,14, paawTca a4 aefCTBUTENBHLIMHY YHCaIaMu st 1 3,142
r} CymecTsyeT A1 palMoHaNbHOe YHCAO, 06paliamuieecs B
GecKOHeUHYIO HemepHomuueckys Apoles?

118. a} B xaxoM cayuae BepHO paBEHCTBO:

lal=g; |al|=—a?

6) Hafigute aGeomoTHyr BeaHuudy (MOAYJ/b) yHena:

—2,3) —0,5777.... —12,0(12); 3,17(2); —0,(0).

B} HasoBure uuciao, MPOTHBOIMOJNOKHOE YHCAY:
2,53), —1,(72), —0,12(37).

3.3. CpapHeHHe AeHCTBHTENbHBIX 4HCen

[Tyets 3ajaHm fBe GecKOHeUYHbIE AECATHYHBIE APOGH (cuuTaeM,
YTO OHH He uMewT nepHoa 9).

[1pu cpaBHeHtH GECKOHEYHEIX JECATHYHRIX Apobel clIefyeT pyko-
BOJCTBOBATLCH CACAYIOUAMH TIDABHAAMU.

[Tpasuao |. JIBe GeckoneuHble feciTHUHbIe ApPoGH {T. e. Aefi-
CTBHTEJbHbIE YHCA) PABHL Mexy coboil, eciH OHH HMEIOT OfHHA-
KOBBlE 3HAKH H HX a06COJIIOTHhIE BeMHUYHHb HMEWT OAHHAKOBBHIE LE-
Able YACTH H ONHHAKOBble UH(pPLI COOTBETCTBYIOIHX pazpsioR.

B apyrux cayuaax GecKoHedHble NeCATHYHBIE ApolH He CUHTAIOT-
¢l paBHBIMH.

EauscTBeHHBIM HCKIIOYEHHEM H3 3TOrC APaBHAA SBAAETCA YHC-
J0 0, K0Topoe He H3IMEeHARTCA, eCJH ITOCTABHTL MEPEeN HHM 3HAK «—>»
HAH «—4»:

0=10,000...= —0,000 = +0,000....

HNpasuao 2. Orpuauatenbnas GecKoHeyHas AecATHUHAA ApoGb
Menpwe 0 v MeHple AROOA NOMOKHTEABHOH GecKoHeyHoH AecATHY-
Holi ppofu. Yncao 0 menblle N0GOH MOAOKHUTENLHON AeCATHURON
apobu.

[Tpasuao 3. Ecan uensie 4acTH ABYX HOJOXKHTEABHBIX Aecs-
THYHBIX DpoGed paaHele, T0 Ta npobs Gonblie, y KOTOPOH UeAad
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qyacTh Goublie. A ecyIH [lesble YaCTH ORHHAKOBRIE, TO Haao OOPATHTE-
¢ K HAaHMeHbIIeMy PAa3paRy, AAd KOToporo uH¢pps AaHHBEIX Apobed
paznuuHb. Ta H3 ApoGell Gonblle, y KoTOpol LH(pPa sTOrO pazpasa

Goablle.
Mz aByX oTpPHIATENbABIX AeCATHUHLIX ApoGel Ta Goabllle, y KOTO-

poit abcoNOTHAA BeJHYHHA MeHble,

Ecau zeficTBUTeNbHBE 9HcAA (GecKoHeuHble AeCATHYHEIE APoGH)
a u b paBabl, To THWYT a=>,. Ecan xe g menslle b, TO nHIIYT: 2 << b
Han b>>a. HakoHew, ec/in a He paBHO b, TO MHIIYT: @b,

[Tpumep. Cpasnum uucaa —3,1 u —3,(1).

Tak Kak [—3,11=3,1=3,1000...,
| —3(1)] =3,(1)=3,1111...,
3,1 <341),

TO
_3!l>_3’(1}'

JleHCTBHTENBHO, MOAYAH 3THX 4YHCeR HMEWT OJHHAKORLIE Lefhie
4YacTH H OAHHAaKOBble UH(DDPH NMepBOoro paspsAfa, Ho HHdpa BTOPOro
paspAna mepsoli ApoSH MeHslle uudps BTOPOro paspaia BTOpPO#H
ApoBu, IO3TOMY MOAYJAE NepRofl Apo6H MeHblle MOAYAA BTOpol. Tak
KaK 3TH Apo0H OTPHUATeNbHble, TO [0 NIPaBHAY CPaBHEHHA IONy4a-
€M, 4TO

—3,1>—3,(1)
]
119°. B kakoM cayuae gBa AEACTBHTEJNBHBEIX YACAA ¢ U b paBHbl
(a=0b)?
120°. B xakom cayuae fBa AEHCTBHTEJNbHLIX YHCAA & H b He paB-
HEl (@ b)?
121°, CopMyaupyiiTe npasuia CpaBHeHHA AeHCTBHTENBHOTO YHCTA
C HyJleM.

122°, Kak cpaBHHBa®OT:
a) MOJMICXKHTEeRbHEIE AeHCTEHTe/NbHble YHCMIA;
§) oTpHUAaTedbHble AeHCTBHTENbHLIE UHCRA?
123. Tlyers |al=|b]. B kakom cayuae:
a) a=b; 6) a=b?
124*, B kakoM cayuae:
a) ecq a>b, To M |al > 1bl;
6) ecaim a>>b, To 1 |a|l<b|?
125. 3anuwuTe B ReyOBIBAIOIIEM NOPAJIKE CACAYIOUIHE AEHCTBUTENb-

Hbl€¢ HHCJHaA:

a=3,07), b= 3,{0008);
c=—2,303003000..;  d==3,(007),
e=—023(1); f=—0,231(17).

126. 3anuiuuTe B HeRO3pacTAWILUEM MOPAIKE CACAYIOUIHE ALHCTBY-
TeJbHBlE YHCHa:



127.

128,

129,
130.
131,
t32.
133.

134,

4= —2,(0), b=5,1(01), = —0,00(1),
d=0,001); e=+0,0).

IMokaxure COpaBeATHBOCTD ABOITHOTO HepaBeHCTBA:

a) 0,75757 < 0,(75) << 0,75758;
6) 3,023023 < 3,(023) < 3,023024.

CpaBuuTe NeACTBHTENbLHLIE UHCAA!

a) 2,42424242.. v —2,42424242,

6) b,4444444 .. n 5,0444444

B) 0 u —10,(4) r) 0,(1) u 0(2);

x) 5 HO(l)  e) 0333333 u %;

x) —4,313131... v —4,31311311131...;

3) 0(27) 1 =

Pacnonoxure feficTBUTENBHBIE UHCA B MOPAJIKE BO3PACTAHUS:
a) —0,142536; —2,7); 0,125; 0,1(25);

6) 1,(5); 0,(12); —2,778; —2,(778).

Pacnosoxure udcna B nopsiake yGLIBAHHA:

55 —47(5) 01115 —4,7556; ¢ 0,124.

CpabBHHTE uHCAA:

a) 5 u 5{1 6) 0,(23) n 0,234;

B) 1,2456 u 1,24563; r} 1,2456 u 1(3),

a) 0,545454 n 0,(54); e) 0,(4) n 0,(45).

Bepuo Au nBOfHOEe HepaBEHCTBO:

a) 106,727272<106,(72) << 106,727273,;

6) —0,313131 << —0,(3) =< —0,313132?

Hasa uncen 2(1)u 2,111 ykaxuTe xord Obl 0IHO TaKoe AeACTBH-
TeNbHOe YHCR0, KOTopoe Obijio Obl G0Jblle OZHOTO H3 3THX

qucean H MEHBUIE ApYroro.
CpaBHHTe afCcoNIOTHBIE BEMHYHHEI YHCEJ, NOCTAaBbTE MEXAY

JHCAAMH 3HaK :>, = HJH =.

a) b u 5,001; 6) 2,6 u 2,596;
8) 23 n 2% r) 4,7 w 4,(7);
1) 7 1 0,(142857); &) 3 u 012)

%) _2§ 4 —2,67); 3) —0,000 1 —0,002.

3.4. OcHoBHBble cBoficTBa
AeHCTBHNTEABHBIX YHCEN

B MarTeMaTHKE NPUHATO CUHTATE, YTO CyMMa (pa3ROCTh, MPOHIBE-
JleHHe W YaCTHOE) AEHCTBHTENLHLIX YHCEA €CTh HeACTBUTENbHOE YHC-
JIO H MPUTOM €3HHCTBEHHOE (KpOMe Ctyuasi, KOrAa B YacTHOM AeficT-
BHTEJIbHBIX YHCEN AEJHTENb HYJb — NAeJHTh HAa HYJAb Heansal),
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JelicTBHTENBHEIE YHCAA 00AANAI0T CHCOYIIIMMHE caodcraamy:
1. Jas n06bIX ABYX A€HCTBUTEABHBIX 4MCed & ¥ § HMeeT MecTo
H NPUTOM TOJNBKO OAHO M3 COOTHOLIEHHH:

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

2. Mas A00bX AeRCTBUTEABHBIX YMCeN & U & TaKUX, YTO G < b,
HaHAeTC Takoe ACHCTBUTENbHOE UHCJAO ¢, UTO a<Ic H c<Ibh,
T, & a<lc<b.

3. Ecin a<<h u b<Z¢, To a< ¢ (cBOHCTBO TPAH3HTHBHOCTH Hepa-
BEHCTB).

4. Ecau a<<b, 0o a+c<<b+c¢ pna moboro AeliCTBUTENALHOrO

yucAa ¢.
5 Ecan a<Zb H ¢ — NONOKHTEAbHOE YHCAO, TO d-c<b-cC.

Jas nwoberx geficTBHTENBHBIX 4KMces @&, & U ¢ CIpaBeANHBH pa-
BE&HCTBA:

1) atb=b+ta (ITepemecTHTEABHEIA 3aKOH
CAOKEHHA)

2) (a4 b6)+c=a+(b+c) (CoueTaTeqabHbINl 3aKOH
CNOMEHUR)

3) a-b=h-a; {ITepeMecTHTeAbHBIHI 3aKOH
YMHOKEHUS)

4) (a-b).c=a-{b c) (CoueTaTeqbHbI 3aKOH
YMHOMKEHH )

9) a(b+c)=a-bta-c {PacnpeaenvresnHbliii 32K0H)

6) a+0=a,

7) a+(—a)=0;

8) a-—b=a+(—b})
9) a-l=a

10) a-0=0;

I1) —a=(—1)-a;

12) a-;i—=l {ecan a=0);

13)  a-p=3% (ecam b+0).

Pagencrso 1) mokaswiBaer, 4To ABa AeHCTEHTENBHBIX YUCIA MOX-
HO CKJIaALBIBATH B -THOGOM nopaake,

Pasencteo 2) noxkassiBaet; uyTobel K cymme {a -+ H) npubaenTh £,
MOKHO K @ TpnBaBuTe cyMmy {64 €) — pesyabTaT TOT XKe CaMbiif.
OTMeTHM, 9To Beipaxenue (a+ b)+ ¢ sanncwBawoT u Tak: a+b-+¢,
1. e. nawyt: (a+b)+c=a+b+c.

PaseHcrro 3} nokazslBaeT, YTo ABa AeACTBUTENBHEIX YUCAA MOXK-
HO YMHOXATh B Jawofom HOOpsiKe.

Papencteo 4) nokasnipaeT: 4Tobhl NpPoU3IBEAEHHE -8 YMHOXHTS
Ha ¢, MOXHO @ YMHOXUTE Ha b-c. [THIOYT Takxe:

(ab)e=abc.
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PapeHcTBo H) NMoKaskiBaeT, YTO ECJAH @ YMHOXHTh HA CYMMY
(b c), TO NOAYYHTCA TAKOE JKe YHCAO, KAK eCiH @ YMHOXKHTL Ha b,
3aTeM @ YMHOMXHTL Ha ¢ H NOJYUEHHBIE POU3BeHeHHUS CAOMKHTD.

PaBeHcTBo 6) nokaawbiBaeT, uTo NpuBapaeHHe HyAs K Al06oMy
yacay He MeHfeT NOC/IemHero.

Pasencrso 7) yTBepx/aeT, 4YTO CYMMA NMPOTHBOMOIONKHBIX UHCRN
ecTb YHCJD HYMAb.

Paszuocts @ — b ecTh UHCHO, KOTOpPOE HaNO PUGaBUTE K b, HTOOE
noAyYnTh &. PaBencTBo 8) rOBOPHT O TOM, 4TO 3TO YHCAO MOMKHO 3a-
MHCATb B BHAE CYMMBH & H (—¥&), rae { —b) — uncmo, HpoTHBONO-
J0MHOe uhcay b.

PasenctBo 9) yTBepkiaer, 4TO YMHOMKeHHe AGOre uMcia Ha
eIHHHILY HEe MEHSeT ero.

Pasencreo 10) nokazniBaer, 4To yMHOMXKeHHe JIOGOTO YHCAa Ha
HyJAb HAET HYJb.

PapeHcTBo 11) yTRepaaer, 4T0 YHCAO, TIPOTHBOMONOKHOE YHCIY
@, paBAO NPOHM3BeIeHHI0 @ Ha duciao (—1).

I
Ecan as=0,10 — Ha3biBAIOT YHCAOM, o6paThuiM a. Ouesuiuo,

1
4TO H & eCTh qucno,oﬁpamoe i NO3TOMY o0a 3TH UMcAa HA3LIBaWT

B3aHMHO OGPATHBIMH.
PaeeHcTBe |2} yTBepxnaeT, 4To RPOMIBEAeHHE ABYX B3aHMHO 06-

PaATHEIX HHCea paeHo l.

HacTHoe i;- (b+=0) ecTb uHc/o, KOTOpPOe HAJO YMHOMHTBH Ha b,
yToObl MONYYHTH &.

PapeHcTB0 13) MoKaabiBaeT, 4TO 3TO 4HCA0 PAaBHO IpOH3Bede-
HHIO @ Ha %.

[ToguepkHeM eine pas, YTO AEAMTh HA HYJAb HEJdb3H, NO3TOMY

a u
3AMNHCH H SeccMBICAEHHA AAA Mioboro AeicTBHTENLHOrO 4YHCaad 2, B

TOM unuchae H aaa a==0.

B zaknwuende OTMETHM, YT AaHHoe B 1. 1.2 onpededenue creme-
HH 9YHCJIAa CCTAeTCH B CHJe MIA JOObIX AefCTBHTENBHBIX YHCes.
ChopMmynnpoBaHHble TaM cgoicTaa cTeneneil 4uces MOXKHO BHIpa-
3UTL CAELYICWMM 06pa3oM.

INyets @ u b — AwBble pelicTBUTeABHBIE YHCAA, 3 1 W 7 — NPO-
H3BOJIBHLIE HATYPaJbHHE HUCJA, TOrAA CIPaBeRJHBLl DaBeHCTBA:

am.anzam+u’
(ab)n=an'bu’
(@) =a™.
3amevanne Ha npakrHke xeficTBHTEAbHbIE uncAa (T. e. Gec-
KOHeYHble XecATHYHBiEe RAPOOH) CKAAABIBAIOT, BHIYUTAIT, YMHOXKAE-

0T W peaaT npubanxenno. Jasabwe 6yieT nokasaHo xak 3To ne-
JAeTCH.
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135°.
136°.

137°,

138°,

139°,

140,

141.

142,

143.

ChopMmynupyiite CBOACTBO TPAHZNTHBHOCTH HEPABEHCTE.
CoxpaHHTCH JIH HEPaBEHCTBO, eCau:

4) K O0EUM €ro 4acTAM NpHO2BUTL AeHCTBUTENbHOE UYHCJIO;
6) ofe ero YacTH YMHOMHTb HA DOJOXKHTEAbHOE YHCJO;

B) ofie ero 4acTH YMHBOXHTbL Ha HyJAb HAH OTPHUATEJNBHOE
YHCIIO?

[NpuBegHTe MpUMEPHL.

Cdopmynnpyiite:

a) mepeMecTHTENbHBIH 3aKOH CJA0XEHHS,;

6) nepeMecTHTENLHBIA 3aKOH YMHOMEHHS,;

B) COYETATEALHBIA 3AKOH CJOXKEHHS;

T} COYETATENbHBLIH 3AKOH YMHOMKEHHS,

O) pacnpeie/IUTENbHLIA 3aKOH,

a) YUTto nosyunTcs, eC/IH K uHcay npuGaButh (7

6) UemMy paBHa cyMMa IPOTHUBOMNOJOMKHLIX 4HCEA?

B) MoxHo NH pa3kocTs @ — b 3ankcaTh B BHAE CYMMBI?
r} Uro noAy4uTCs, €CAH YHCAO YMHOXKUTH Ha 1; —1; 07

) Kakoe uuc/o HasHIBAIOT 00paTHEIM K ukcay a (e +=0)?
e) Kakne 4nc/ia HasblBAT B3aHMHO OOpaTHBIMH?

x} Uemy paBHO npoH3BeleHHe JBYX B3aHMHO OGpaTHBHIX
yucen?

a) Urto HasueawT n-fi creneHbld yMcaa a?

6) Yro HaswBawT OCHOBAHHEM CTENeHH?

B) Uro Haswipalor MoKazaTejeM cremeHH?

r) Uemy paBHO npoHaBegeHHe cTemeHel ¢ OMUHAKOBEIMH MO-
KasaTeJdsMu?

n) Uemy paBnOo NpoH3BeNeHHe cTeMeHeH ¢ OAHHAKOBLIMH
OCHOBAHUAMH?

e) Uemy paBeH noxazaTe/b CTeNeHH NpH BO3BENEHHH CTele-
HH YHCJI2 B CTENEHb?

YKaxnaTe Kakoe-n1H00 UHCAO, 3aKTIOUEHHOE MEXAY AaKHBIMH
YHCAAMH & H b;

a) a=23; =24,

6) a=23,2; b=23,(2);

B) a=—3,15; b= —3,14;

r) a= —5(3) b= —5,(21).

Hekto 3agyman uncao, Goabliee a, #o MeHbllee b. Bepuo sn,
ute g<b?

Bepno nu nepasedcrso (142—143):

a) 3,542,729 < 3,6 +2,729;

6) —3.214+0,(4)<c —340,(4)
B) —5,64+32< —5143.(2)

r) 540,1<25,140,10110111...7
a) 3,7.0,8<3,8-0.8;

6) —5,1.0(3)<c —5.0,(3)



B} —4,7(1)-0,6< —4,7-0,5;
r) —3,(8)-0,5< —3,8-0,(5)?
144°. BepHo nM paseHCTBO:
a) 3140(2)=0,2)+33;
6) (—5,14+3,(3)+7=—=514+E,3)+7}
B} (—5,4-(—7)-2=—5,4-((—T7)-2)?
145. Kakumu cpoiicteaMyu apHpMeTHUeCKHX AeAcTBHE BOCNOAB3O-
BAJIHCh NIPH BLIYHCJICHHAX;
a) 26.7:3.-4=25-4.7-3=100-21=2100;
6) 1,5:7=(1405)-7=1-740,6:7=7+43,5=10,5;
2 2 2 2 2 2 4
Briyncante (146—147):;
146. a) 3,(27)-5—3,(27)-4;
6} 5,(21)-745,(21)-3;
B) 3'(5).7!3-_—?!3‘3!(5)!
r) 2,(7)-5,41 -541-2,(7)
a) 13,(13)—13,(13); e} —1:3,(51)

x) 0-5,1234567..; 3) 1.{—5,1234567...);
H) l-—:%; K) 3-%;
a) —3,4-_;34; M) —5-l;

#) 13,301101110...4(—11,101103110...).
6) (5, 9+(—0,(7NM+0.(7)
B) (54-17) 175 1) (—2,(95):5,28) 25z .

3.5. Mpnéanxennn uwncen

Ecau yucno a, mano oTiuyaerca oT YHCAA @, TO NHIOYT:
ana

H TOBOPAT, 4YTO YHCAC ¢ NPpuGIHMKEHHO PABHO HHCAY @, WJH 4TO &,
€CThb MPUOANKeHHe Mucaa &.

3HaKk 2 ecTb 3HaK OpHONHIKEHHOTO PABEHCTBA.

Ecau npu 3ToM a;<<a, T0 &4, Ha3LBAIOT NPUHANKEHNEM @ C Heno-
CTATKOM HJH npu6auxennem a cumay. Ecan xe a,>>a, 10 a, nasn-
BAaWT NpuGanKenHeM @ ¢ H3AOWMTKOM HAH NPHOJAHAKEHHEM g CBepxy.

Ecan cnyuntes, 4To g, =a, TO 4, MOXHO HAa3BaTh Kak NpHBAKKe-
HHEM @ CHH3Y, TaK H CBepXy.

JeficTBHTeNBHLIE UHCA, 3adaBaeMble ODECKOHSUHLIMH AeCATHYHM -
MH HpoGsIMH, NPHOJHXKAIOT KOHEYHbIMH JeCATHYHBIMH ApobaAMHE.
Cama zanuch GeckoHEUHOM IecHTHUHOM APOGH NOACKAa3biBaeT, Kak
5TH npHOAHKeHHs noabupath. PaccMoTpuM npusep.
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Mycres a=2,3(28).

OGoprem 3Ty Apo6b HA UK pe BTOporo paspaaa. [loayuum uuncio
2,32, koropoe MeHbLIe, 4EM 4.

Ecau y yucna 2,32 ypeauunrh uudpy sToporoe paspana Ha l, To
noayuuM uncao 2,33, Goaplliee, 4eM a.

Takum oGpasom,

2,32<a<<2,33.

OTkyaa 2,32 ectb NpHGIHKEHHEe CHH3Y 4HcAa a, a 2,33 ecTb ero
NpHOJHKEHHE CBEDPXY.

MumyTt npx atom: a~2,32, a=2,33 ¥ rosopsr:

2,32 ecTb NpHOIHKEHRNE YHCIA g € TOYHOCTBIO A0 OAHol coToil ¢
HEQOCTATKOM {(CHM3Y);

2,33 ecTb npubGaMKeHHe 4HCId ¢ € TOUHOCTBLIO 10 ofxHo#M coToil
¢ Ha0OmTKOM {CBEpXY).

BMecTo /0B «C TOYHOCTBIO A0 OAHOH COTOH» TOBOPAT elUe «C TO4Y-
HOCTBIO IO eJdHHHIEB BTOPOTC pazpanax.

Tak Kak TpeTbfl LWbpa moche 3anaTol y 4ucaa a Goabwe 5, TO
MOXHO ellle CKasaTb, 4T0 2,33 ecTb NpHOJHXKEeHHe YHMcAa @ € TOYHO-
CTBI0 JO0 OAHOH COTOH ¢ OKpyriacHHeM,

Paccyxnaa aHaJMOCHYHO, MOJYYHM, YTO

2,328 < a < 2,329,
a==2,328, a~=2329,

rae 2,328 ecte npuGauxenne @ ¢ TouHocTeo Ao 0,001 cHUay H B TO
He BpeMfl ¢ OKPYIVIEHHEM;
2,329 ecte npubanxeHue a ¢ tovHocThio Ao 0,001 cmepxy.
[lopoGrpiM obpa3oMm AJA YHCAa

b= —2,3(28)
HMEEM
—2,33<<b<c —2,32
OTtkyaa
bas —2,33, b —2,32,
H TNpH 3TOM

— 2,33 ecte npubanxkenue b ¢ tounocrsrd a0 0,01 cHuzy K B TO
JKe BpeMd ¢ OKPYIJeHHeM;

— 2,32 ectb npubnnxenne & ¢ touHocThio a0 0,01 cmepxy.

OTtMeTHM, 4To 4YeM c GOABLWIMM YHCJAOM pa3paaoB Mel Gygem
6park NpubAnKeHHe LAHHOTO AeHCTBMTEABHOrO YHCAA, TeM GJHXKe
6yzaer 3T0 NpUOAMIKEHHe K CAMOMY UYHCAY.

BBenem nonstHe 3Havauwled uudpbl AeCATHYHOH ApoGH.

3navameii nudpoii pecaTHYHOR XPoGH Ha3LIBAWT ee NepByo
(ceBa HanpaBo) OTJAMYHYIO OT HYJAS UH(PY, 2 TakKe BCE CAEXYIO-
mwue 3a HeH uHpPBHI.

Hanpumep, B uncae 235000 Bce uudppnl 3HauallWe; B yHche
0,302 uwmdpsl, cTomMe nocae 3anATOH, 3HayallMe, B 4HCJIE
0,003004 uudpsl, saupHans ¢ wadpsl 3, 3HavalMe.
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OKPYTANTL YHCJO ¢ TOUHOCTLIO, HANPUMED, 0 TpeTbel 3Havauel
uHppH — 3TO 3HAYUT OKPYTJAUTh €ro A0 TOro paspaia, rae HaXOAHUT-
cfl TPeTb 3Havawasd uudpa, 3aMeHHB chelylouine UHPPhl HYARMHA,
Hanpumep, MpHBeJeHHKE HHKE OKPYTAEHHS MPOH3BELEHEl C TOUHO-
CThIO 10 TpeTbed 3Havawe#t nudpsn

3,7523 2= 3,7500=3,75;
0,010278 25 0,010300=10,0103;
0,035021 ~=0,035000=10,0350;
—0,02339 = — 0,0234;
1,{(73)=1,7373... = 1,74;
0,012345... 22 0,0123;

236 678 2237 000=2,37- 105
235 000 =2 235 000=2,35- 10°,

Tenepb NokaxeM, KaK Hago NPHOGAHKEHHO CKJAAALIBATb, Bhi4H-
TaTh, YMHOXATh H AJNNTH deHcTBUTeALHbIe UUCAA.

Cymma (pa3HocTh, NPOH3BeeHHe, YACTHOR ) KBYX UHCE] CHMTAET-
ca npuBamxenHo paBnoi cymme (pPasHOCTH, NPOH3BEAEHHIO, YACTHO-
MY) HX NPHONHIKEHHBIX AHAYEHMA.

Urofbl NpapuibHO NPUOAUIKEHHO CKAAALIBEATh, BBIYHTATh, YMHO-
KaTh H A/MUTbL YHCAA, HAAO NMPABWILHO HX OKPYTAATH. Kak sTo ne-
JiaTh, Mbt NOACHUM Ha NMpHMepax.

Yr1o6b! BHIMHCAHTL NPHGAHKEHHO CYMMY (pa3HOCTbL) ABYX 4HCEJ,
HAL0 OKPYIJAHTb 3TH YHCAA € OAHHAKOBOH TOUHOCTLIO, HANPHMEp A0
OJAHON COTOH, 3aTeM CAOMHTL (BBIMECTh) NMOAYYEHHBIE NPHOJHKEHHS.

[MTpumep [. Haligem npuBauKeHHO CYMMy M Pa3sHOCTh 4HCeN
a—=23,1834567 1 b= —4,2375, oKpyTIHE NX € TOYHOCTHI® A0 OJHOH
COTOH.

Peuredue Oxkpyrads 3TH 9HCAA C TOYHOCTBIO A0 ONHOH COTOH,
HaxoaMuM, uTo a~23,18, b~ —4,24. OTKyaa M noayyaeM oOTBeT:

a+b=1894; a—bz2742

OTMeTHM, YTO aHAJOTHIHO BHIIIOAHAWT CJACKEHHE M BLIYHTAHHE
UHces, OKPYTACHHBIX ¢ TOYHOCTBIO A0 OZHOA AZecATol, oAHOR ThicAd-
HOMH, A0 AECATKE, N0 THICSYH H T. A

CdopmynnupyeM npaBanc npuGAHKeHHOr0 YMHOMKEHHS H Aede-
HUSl YHCeN, OKPYIVIeHHBIX ¢ TOYHOCTLID A0 TpeTheil aHauawel ungpn
(aHanorHuHO BHINOJAHAKT NPHOJHIKEHHOE YMHOXKEHHE H IeJIeHHe 9H-
CeJl, OKPYIAEHHBIX ¢ TOYHOCTBIO A0 MepBoll, BTOpOH H T. A. 3Ha4Yawled
UHBPbI ).

Y1066 BLIMUCAUTL NMPHEANKEHHO Npon3BeAchHe (YacTHOe) ABYX
4HCeJ, HALO0 OKPYIAHTh 3TH HHCAA € TOUHOCTLIO A0 OANHOHA H Tol Ke
JHavawed LAdpLl, HanpEMep N0 TpeTbed 3Hauawed uudphl, nepe-
MHOXKATE (pa3fejaTh) mNoJydeHHble NPHOJAHKEHHAI H pPeayabLTaT
OKPYFAWTb A0 Tol ke (TpeTheil) snauameld undpbl.

fTpumep 2. Tlyctes a=135,78665, b=0,0068751.

a b

Briuncaum a-b, 33 npHGJUIKEHHO, OKPYIVIRA 4HCAa @ H b C
TOUHOCTBK N0 TpeThed 3Hauawmed oudpw.
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Pemeune QKpyraup ¢ TOYHOCTBIO A0 TpeTbell 3sHauauel nud-
pbl, HMeeM:

ars 136, b~20,00688, Torpa

a-b~2136-0,00688 =0,93568 = 0,936;

o, 136 _ 13000000 _ 19767 4..2 19800,

3~ 000688 688
%m"%‘;@=0,00005058... ~ 0,0000506.

OtBeT a-b=:0,936, %z 19 800, %z 0,0000506.

3amevanne ToudHocTe BbluHCAeHHH HAXOAMTCA B IPOTHBOpe-
4yHH ¢ npocToToll BhIUHC/AeHHH. Dosbluaa ToYHOCTH CBA3aHa ¢ yno-
TpebieHneM Godbllero KoJxuecTBa DHPp, MeHbtIasg — TpeSyeT
MEeHBIUEro KOMHYecTBa UHPp.

Yem ¢ GoablIMM KOAHYeCTBOM ULAGP OpaTh npAbIHKEHHA ABYX
qHced, TeM GaHxe Oyaer cyMMa {pa3sHOCThb, 1POH3BejeHHe, YACTHOE)
THX [PHGAHMKEHHH K CyMMe (pasHOCTH, NPOM3BENEHHI0, YACTHOMY)
ITHX YHCEJ,

Hanpumep, nycts nano ducho a=1,445 1 Tpebyercd BHIYHCJHUTD
ero KBajpar.

Ecan okpyrJauM Yncio H pesyJbsTaT 20 NepBoll 3Havallel UHPpH,
10 noayuHM a’az1-1=1, 4To OT/NH4AaeTCcA OT TOMHOTO pe3yanTaTa
(2,088025) npumepuo Ha 52%.

Ec/H OKpYTrAHM YHCAO A Pe3yJbLTAT Ro BTOpoi 3Havalleli UHPPH,
TO noAyuum a 2= 1,4+ 1,4=1,96 22,0, uTo oTNHYAETCA OT TOYHOrO pe-
ayawTaTa npumepHo Ha 4,2%.

Ecjan xe OKpPYIVIHTh 4HCAO H pe3yAbTaT A0 Tperhefl 3nauamed
uAdpe, To noayunm g~ 1,45-1,45=2,102522,10, uro oTAH4YaeTcH
OT TOYHOro pesyanTaTa Menblle yem na 0,6%.

148°. Kak unTaercd 3anuch a==g,?

149°. a)} Kakumu uncaamyu npulanxanT AelcTBHTeNbHbBIE UkCAa?
6) Kak noayuuts Gogee TouHble npHGAHKeHHA AelicTBHTE-
HOr'o yHCAa?
8) Kakne uudphe Ha3LIBAIOT 3HAYAUIHMH B 3allHCH UHCJIa B
BHAE JAECATHYHOH poOH?
ry Uro 3HayHMT OKPYrJHTh UNC/A0 A0 BTOpoll 3Hayamed
undpet?

150, Hafiante npHGAHKeHHe 4HCAA g C HELOCTATKOM:
a) a=0,(2) ¢ Tounocteio ao 0,001;
6) a=1,234567891011... ¢ TouHocTsio Ao 0,01;
B) a=12,0(1) ¢ Tounocteio mo 0,l.

151. Hailiante npuGAHxeHHe 4HCAA @ ¢ H3OBITKOM!

a) a= —0,(3) ¢c TOYHOCTLIO RO eJHHHLE TPETREro paapfia
(nocae sansaroft),

6) a= —1,2777... ¢ TOYHOCTBLIO [0 €JHHHUBI BTOPOro pas-
pAAA;
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152,

153.

154,
155.

156,

157.
158.

159,

160.
161%,

B) a= —12,0(0]) ¢ TOMHOCTBIO A0 eMHHULI IEpBOro pas-
psaaa.

Haigute nprbGadxeHde uncaa ¢ toudHocersio Ao 0,01
a) 127,(023)% 6) 0,1(27),

B) — 1,34(8); r) —0,56789101112....
¥KaxHuTe 3HaAYawHe UHGPLl UyHcaa:

a) 3,52, 6) 0,352; B) 0,03520,

r) 7,405; a) 4,203, e) 0,005;

®) 0,420; 3) 7,0003; 1) 10,0050;

K) 6,700, a) 0,00067; M) 0,0100,

Okpyranre uncao 10399301 no cembpmof; wectol; nsaToH;
yeTBepTOH; TpeThedt 3Havamiedr uudpb.

Boiyncante npulAKMeHHO CyMMY, OKPYIJIHB AaHHBIE YHCAA
¢ TouHocThK A0 0,1;

a) 3,288+4-0,123;

6) — 1,236 4 2,555;

B) 0,100100010... + 0,238;

r) 2,7(3)4 3.(42).

BrluKcaHTe NPHOJIHNKEHHO PA3HOCTL, OKPYIJIMB NaRHble 4HC-
Aa ¢ ToyrocThio go 0,01:

a) 1,4545—1,238; 6) 2,1641 —3,1145;

B) 7—0,(3); r) 1,(45)—1.2;

Buinosnute sanainda 1656—156, oxpyrane fagxbie 8 HAX YHCaa
¢ toudocteio no 0,001.

BriuncauTe nprEJMHKEHRO TIPOU3BedeRHe, OKPYIJHB AaHHbIE
yHCcAAa ¢ TOMHOCTbIO A0 BTOpPORA 3HayameH nudpoi:

a) 2,35.3,254; 6) —4,3205-2,503;
B) 3-2,(1); r) 0,56-0,(3)
gy 0,(1)-0,(2), e) 12,(45)-10(1).

Briukcaure npHOJHKEHHO YacTHOE, OKPYLJHB JAaHHbIe UHCIa
€ TOYHOCThIO /10 BTOPOH 3Havamled UHGPLL

a) 3,57:0,259; 6) —3,28:40,12;
B) 12:0,(1); r) 0,(2):2;
1) 4,(2):1,(3); e) 45,6(12):10,(2).

Buinonnnte 3ananns 158—159, oKpyr/HE faEHLE B HHX YRCAa
A0 TpeThell 3Havawed Unudpeol.

Hanbl uncna a=5,(1) n 6=2,123456.... Cymma a+5b aa-
KJAOUeHA MeXny LejibiMH ukcaaMd 54+-2=7 u 64+3=9

7T<<a+4b<9.

3pectk udcaa b U 2 npHONHMKEHHS 4YHCeN @ H b ¢ Tou-
HOCTHIO 10 | CHH3Y, a yneaa 6 B 3 NPUOTHKEHUs YHCeNn @ U
b ¢ TouHocTei0 A0 1 cBepxy.

[Toayunte Gosiee TOUHBIE IPAHHUB AJAA CyMMbl a-+b,
Hailga NpHOGAHMEHHR a¢ H b C TOYROCTBID HO:
a) 0,1; 6) 0,01; 8) 0,001.
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162, Huuna okpyxkrocTH C BhiuHcasercst no dopmMyne
C=2nR,

rae R — pajgnyc OKPYKHOCTH, & — HPpPaLHOHAJIBHOE YHCIO,
pasnoe 3,1415926 ... . Onpeaennrte rpandusl gas C npu 3a-
AaHHoM paavyce 4,15 M ¢ TOuHOCTBIO HO:

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

3.6. Jamea orpeska

PaccMOTPHM HECKOJBKO MPHMEPOB H3MepeHHs AJHHBI OTPe3ka.
3a eaHHAYHBIA OTPe30K {eAHHHUY AAHHBI) Bo3bMeM 1 am (puc. 1).
O6paTHTe BHHMaHHe: PHCYHKH 1—D5 naunnl B Macwrabe 1:2.

fTpumep 1. Otpesok AB, WzoOpameHBnlll Ha pHCYHKe 2, HMeeT
aauey 2 aMm. To ectb Ha oTpeske AB ykaaabiBaercss TOYHO
2 am. Humyr AB=2 am.

fipumep 2. Ha pucynke 3 B orpeske AB ykaaaeiBaerca 2 AM C
HEKOTOPBM OCTATKOM, MeHblIMM | AM. B 3ToM cilyyae roopst, 4To
aawua AB mpuGAHKeHHO paBHa 2 1M € TOUHOCTbIO A0 | AM ¢ Hemo-
CTaTKoM M mumyr AB=2 am,

Maciwrat 1:2

A B
Puc. 3

Tpumep 3. Ha pucynke 4 B otpezke AB ykaagwBaerca 2 AM ¢
OCTATKOM, B KOTOPOM COOEPKHTCA TOYHO | cM. B 3ToM cayuae mu-
wytr AB=2,1 am,
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flpumep 4. Ha pncydke & B oTpeske AB yknagpiBaetcd 2 aM c
OCTATKOM, B KOTOPOM COAepXuTCd [ CM W 0CTATOK, MeHbHH | CM.
B sToM cAydae AJuHHA otpeska AB npubGnumxenno pasua 2,1 am
¢ toudocThio Ao 0,1 am ¢ Hemocratkom: AB~~2,1 oM.

Macuumat1:2
AB=2,10m

A ™
Puc. 4
AB=2,10m

A 7 B
Puc. §

fTpusmep 5. BEcitu B npuMepe 4 BO BTOPOM OCTATKE YKJIaAbIBAETCH
TOUHO 4 MM, To AB=2,14 am.

flpumep 6. Echn B npiMepe 4 BO BTOPOM OCTaTKe YKJaAblBaeTCH
4 MM C OCTaTKOM, MeHbIIHM | MM, TO T'OBOPAT, 4TO AJMHRa AB npu-
Snuxendo pasHa 2,14 gm ¢ TouHocThlo ac 0,01 AM ¢ HemocTaTKOM:
AB==214 am.

Tak xe, Kag B npumepax 1 — 6, MOXHO H3MEPAThL AJUHH OTpe3-
KoB a060it Apyrodl enuHuued aawab: | cm, 1 o, 1 KM, ...

flpumep 7. Ecau AB=10,2305, 10 3T0 3HAUHT, UTO ANHHA OTpe3Ka
AB MeHblle IJHHB EAHHUYHOTO OTpe3Ka (eAHHHUH AAUHE), B AB
yraaapiaercd 0,2 3TOf eAHHULE] C OCTATKOM, B KOTOPOM COAEPIKHUT-
ca 0,03 eguuuiibl C OCTATKOM, B KOTOPOM B CBOW OUepedb yKJagblBa-
erca TouHo 0,0005 eamuHLBbL

Ecnu npu usmepenns AaHHoro oTpe3aka AB npH noMomn aagar-
HOW €AHHHIB AJTHHBL, €€ JeCATBIX, COTBIX, THICIIHBIX W T. A. O0Jael Ha
JAHOGOM 3TANE H3MEPEHUS BO3HHKAeT OCTATOK, TO AAHHA AB npu no-
MOILM KOHEeuHOH APoOU MOXKeT GbITh BhIPAXKEHA TONBKO TIPHGIHIKEH-
Ho. Touno e pinHa orpe3aka AB Beipaxaercsa GeCKOHEUHON fecATHY-
Hoil apofnio;

AB=CL0,U.1G2(13G4... . (1)
ToBopnTt, uto oTpeaok AB uMmeer LJIHHY
0= (g, @ Opllylly...;
ajlecb @ — 4YHCJO, BepaxeHHoe Apo6nw (1), rme
0ty — MpuGIMKeHHasA AMHHA oTpe3ka AB ¢ TouHOCThIO N0 | ¢ Heno-
CTATKOM;

Uy, 0, — NpUBIHKEeHHasi AJiuHa oTpeska AB ¢ TouHocTbio Ao 0,1 ¢
HEAOCTATKOM;
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U, %, 0o — NPUOAAKEHHAA HAHHA oTpe3ka AB ¢ Tounocthd A0
0,01 ¢ HexOCTATKOM H T. A.

fTpusmep 8 Ecan AB=3,(07)=23,070707..., 10

3 — npubau:xkeHHasa RJHHA 0TPe3ka AB ¢ TOUHOCTBIO A0 | ¢ He-

ROCTATKOM;
3,0 — npubauxenHana AaHHa oTpeaka AB ¢ ToyHocteio o 0,1 ¢
HeAOCTATKOM;
3,07 — npnbBauxeHHasn AaHHa oTpe3dka AB ¢ TouHocTblo g0 0,01 ¢
HEeA0CTATKOM;

3,070 — npubanxeHHasa HLiauHa otpeska AB ¢ TowHOCTBIO A0
0,001 ¢ HepoCTATKOM H T. A.

7
Otmerum, uro 3,(07)=3 9" lNo3sToMy maHHOe UHCJA0 MOXKHO pac-
CMATPHBATb KaK JJIHHY OTPE3Ka, B KOTODOM YKNAZBIBAETCA 3 eHHH-

7
U (TPA CXHHHYHMIX OTPE3KA) H Cllle &= AMHHIML

HtaK, nycTh 3aaaH eJHHAYHBLIH OTPe30K, TOFAA IPOH3BOALALIA
orpesok AB uMeer AfHHY, PABHYK HEKOTOPOMY MOJOMHTEIBHOMY
ynchy a. Beprno u ofpatHoe yTBePKASHHE: eclH 3azaHo awoboe no-
JIOKHUTENBHOR THCIO &, TO MOKHO YKa3aTh 0Tpe3ok AB, AiuHa KOTO-
pOro paBHa 3ITOMY UHCHY.

Ha npakTHke, uToGB HAYePTHTh C MOMOINLIO JHHEHKH STOT OTpe-
30k AB, Bocnosb3oBaMHCh OBl ero NPpUEGARXKEeHNAoH NIHHOHK, 3a ZaHHOH
aecaTHuHOH Apobbio. Hampumep, npunaan 6w, uto A8~ 3,07, Benn
O0bIYHBIE H3MepHTeAbHble MpUOGOPEl MPHCROCOG/EHH K ZecATHYHOH
CHCTEMe CYHCJAeHUH — eRHHHLA AJIHHE gejantca Ha 10, 100, 1000, ...
paBHBIX yacTeh.

|
163°. JanHa oTpeska paBHa
O =y, 0 Colbs... .
Uro ofoaHauawT 4epes:
a) o, 6) g0 ; B) Qg0 07

164. Hdan kBagpat co ¢cTopoHo#i 1 cM. BepHo au, uTo cyuecrsyer
aAeHCTBHTeNbHOE YHCJO, BLIpafalolee AJAHHY NHAroHaJH
3TOFO KBajparta?

165, Onpenenute HAa rAas AJAHHY H HPHHY CTPAHHLUBI TETPASH
{B canTamerpax). Haillgure npu nomoniw JuHe#kdH npubau-
JKeHHe NJHHH H HIHPHHBI CTPAHHULI TETpPajH {C HeNOCTAT-
KOM)} ¢ TOYHOCTBIO A0 1; ¢ Tounoctsio a0 0,1, mpaHuMas 3a
eXHHHLY H3MepeHHsa | cM.

166. Onpenennite Ha Tia3 pa3Mepbl KPHIUKH mapTH (cToMa) B
canTuMerpax. [lpoBepbTe CBOW raazomep, OOpefeSiHB NIPH
MOMOI(H JHHEHKH NpHOAHXeHue (C HeNOCTATKOM) AJAHHB H
HIMPHHBl KPBIMIKH NapTh {CTOAA} ¢ TOUHOCTbIO 10 | oM.

167. C kako#i tounocrsio (0,001; 0,01; 0,1; 1; 1000) Bm Basanch
6bl H3MEPUTD ANHHY YAHIE, €CAH €IHHHIIA H3MEPEHHA | M?
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168. Ha pHucynke 6 nzoGpaxenn otpesku A8 u CD. Ilpunnmas
3a eAMHHLY H3MepeHus oTpezok CD), uaMepbTe Ha raa3 oT-
pe3ok AB ¢ TouHocThio Jo 1 ¢ wWepocraTkom. IlpoBepsTe
CBOH rJasoMep ¢ [MOMOUELIY JHHEHRKH.

A B
e |
C D
Puc, 6

3.7. KoopaHHaTHas och

3ananvM NpsMylo, Ha KOTOpoH BHIGPAHO HAaNpaBAeHHe, Ha3biBae-
MOE NOJOXHTENBHBIM, U BbiOpaHa TouKa O, HasbiBaeMan HawaAbHOH
Toukoi. 3afaiuM ellle OTPE30K, AJHHY KOTOPOre MpHMeM 32 €LHHH-
1y — eAHHHYHBLIH OTpesokK.

lMpsimyso, Ha KoTopoll BLMOpaHL HAYAALHAN TOMKA, NOJOMKHTENL-
HOC HANPABAEHHE H EAHHHYHWA OTPEe30K, HAIMBAKWT KOOPAHHATHOR
0CEIO.

Ha pHcyHke 7 KoopaAHHaTHas OCh HAPHCOBAHA FOPU3OHTANLHO,
C NOJIOXKHTENbHEIM HAMpaBNeHHEM, HAYIWHM BpaBo oT Touku O. Ho,
BooGuie roBOPS, KOOPAHHATHAA OCh MOXKeT OBITB PacloNOXKeHa Bep-
THKAABHO MAY ellle KAK-HHOYIb, H NMONONKHTENBHOE HATIPaBJeHHE HA
Hel moxer ObiTh BRIOpAHO TAaK, KAK 3TO yA0OGHee B KaXXAOM c/yuae.

A o B
} } i $ 1 t } } 1 t -
0 1 x
Pue. 7

Havanbhas Touka O AeAWT KOOPAHMHATHYI0 OCh Ha 1Ba Jyua.
Oaun 13 HEX, BAYRIME OT TOMKH O B NOJOXKHTENbHOM HANDABJIEHHH,
HAZ3BIBAETCA TMONONKMTEALHBIM, APYro# — OTPHLATENbBHBIM.

Kaxao0#l Touke KOOpAHHATHOR OCH MOCTABHM B COOTBETCTBHE JEi-
CTEHTEABHOE YHCJO X MO CAEAVIOLIEeMY NPaBUAY.

Hayaannofi Touke O mnocTaBuM B COOTBETCTBHE YHCJICO HYJB
(x=0); Touke A, ecsiu oHa HAXOOHTCA Ha BOJOXHTENBHOM Ayue, Mo-
CTABHM B COOTBETCTBHE UYHCJ0 X, paBuoe [AJHHe ortpeaka (A
(x=0A); Touke A, ecaiH OHa HAXOAWUTCS Ha OTPHUATENBLHOM JYyue,
NOCTABAM B COOTBETCTBHE OTPHUATENBHOE YHC/IO X, paBHOEe AJHHE
otpeska OA, B3aTOoll co 3HaKoM «—» {x= — OA)

OnpeneneHHylo TakuM 05pa3oM KOODAMHATHYK OChb HA3kIBAIOT
KoOOpOHHATHOH OCRID X HJAHM KOPOTKO — ockl0 x. [Inwyr taxxe:
och Ogx.

Yueno x, COracHO yKa3aHHOMY MpaBHJAY, COOTBETCTBYIOLIEE MPO-
H3BOJBHON TOMKE OCH X, HA3BIBAOT KOOPAHHATOH 3TOH TOMKH.
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BrpoueM, B 3THX Ha3BaHuAX GYKBa ¥ MOXeT ObiTh 3aMeHeHa JII0-
Goit apyroli GyKkeoli, Hanpumep OYKBaMH ¥, 2, {, ..., H TOr/la TOBOPAT
off ocH §, OCH 2, oCH { H T. .

CorJacHo yKalaHHOMY NpaBMiy:

t. Kaxaoi TOUKE OCH X COOTBETCTBYET AcHCTBHTENbLHOE YHCAD —
KoopiHHATa 3TOH TOMKK;

2. Jipe pasauunme ToukH A B B ocH x HMeIOT pa3nble KOOPAHHA-
TH X, H Xz

3. Kaxaoe neiicTBuTeNbHOEe YHCAO €CTh KOOPAHHATA HEKOTOPOH
TOUKH OCH X,

Hraue rosopa, yCTaHOBA2HO B3aHMHOOAHO3HAYHOE COOTBETCTBUE
Mexay ToukaMH ocH Ox U HefCTRHTENBHBIMH YHCJAAMH.

Toury O Ha3BIBAIOT ellle HAYANOM KOOPAHHATHOH OCH X.

[MonoxuTeNbHblH Ay HA3BIBAOT NOACKHTEALHOH KOOPAHHATHOIN
noayocblo, a OTPHLATEABHEI JYY HA3bBaKT oTpHUATEALHOH Koop-
AHHATHOR NOAYOCHIO.

Jlnas KpaTKOCTH TOYMKY, HMEIOLLYI0 KOOPAHHATY X, HAa3biBAWT TOY-

KOA Xx.
Hanpumep, Ha pucyike 7 Touky A HaseBalOT Toukodl (—2), a

TouKy B — Toukoii 2.

3amMeuanse B mMaagwmkx kjJaccax BBOAMAOCH IOHSITHE KOOp-
avHatHed ocd. Ho Tam paccMaTpHBaaAHCh TOJNBKO PauUMOHAJbHBle
TOUKM Koopnuuamoﬁ OCH, T. €. TOYKH, HMEHUHE PAalMOHAJbHBIE KO-
OpAMHATHl X, H NpaMas BBIA «AbIpABaA» — ez HMppauHoOHAJNBHBIX
tToueK. OnHAKO KOOPIHMHATA X MPOH3BOJBHOH TOMKM KOOPAMHATHOH
OCH ecTb, BooOlie roBopA, NeACTBUTENLHOS YHC/Q, T. €. OHO MOKET
ObITh KaK pallHOHaNbHBIM, TaK H UPPalLlACHANEHKM. JTOT BONPOC H
bl BBIICHEH BHIIIE Ha OCHOBAHHU 00lero NOHATHS AJHHEBl OTPE3Ka,
BBEJEHHOTO B mpeabiayllem nyHkTe. Temepb KooOpAWHAaTHAA oCh [e-
pecrana ObiTh <IBIPABOH» — KaXKAoH ee TOUKe COOTBeTCTBYeT Jeli-
CTBUTEALHOE YHCJIO.

169. HauepTHTe B TeTpalM KOOPAHHATHYID OCb C €AHHHYHELIM OT-
pe3skoM B 2 KAeTKH. YKaxHTe Ha 3ToH OCH 4Hcaa:

a) 2; 3; 4; 5; 6) —1; —2; —3; —4;
B)l-i 3.4.5, 6.7
2, 2! 2! 2‘ 2’ 2’ 2'
r) L.z, _ 8, _ 4 5.6, 7
3' T g T g T3 T T3 TR

170, Hayeprute B Terpaad KOOPAUHATHYIO OCb C €IMHHUHBIM OT-
peakoM B 10 xiertok. ¥KakuTe Ha 3T0# OCH uMcha:
a) 0,1; 0,2; 0,3, 0,4; 0,5, 0.6, 0,7; 0,8, 0.9;
6) —0,1; —0,2;, —0,3; —04;, —0,5;, —0,6; —0,7;, —0,8;

—09.

171, HavyepTuTe KOOPAMHATHYID OCh H VKAXHTE HA Hell [AaHHBbIE
yyuc/a, BHOpaR yaoOHbIH eHHHYANA OTPE30K N MONOXeHHe
Havaaa KoopauHaTHo#l ocu:
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1.6 2 2 .2 ,1
a)-s*,g|g,§*.13,lﬁ;
6) —1.2; —%; —1

1.1, A VO T
B)I’ i‘ 0s75s Et ﬁi
2. . 3. . 5. 15
r)—lg, _'2’25‘_1?’_1’75’_lﬁ’ 16'
172. ¥KkaxuTe Ha KOOPAHHATHOH OCH 4HCJA:
a} 1026; 1027; 1029, 6) —784; —786; —790;
B} 300; 400; 600; r} —100; —200; — 250,

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

AOIIOJIHEHHS K TJIABE 1

1. JieaumMocTs uHcen

Mpuanakn peammoctH. B 5—06 knaccax yxe HMayuaiaHch HEKOTO-
phle TPH3HAKH AENUMOCTH HATypaiabHbX uuces. COopaBedfiMBOCTb
3THX OPH3HAKOB A0KA3bLIBANACh HAa KOHKPeTHbX mpeMepax. Teneps
MPUIHAKH [EJAHMOCTH HATYDAALHEIX YUCEN MOXHO A0Ka3aTh B 06-
1meM Buje.

CHauana NOKaKEM YTBEpKAeHHe, KOTOpPoe NoHafobuTcsa aadee.

Teopema 1. Ecau xamdoe us narypasbusix wuces a u b de-
AUTCH HOQ HATYPAALHOE HUCAQ C, TO UX CYMMOA Y PAHOCTL JeARTCR
Ha c.

JokasaTedAbcTBO. Tak KaK KaXA0e U3 HATYPAJbHLIX YHCEN
@ M b IeNHTCA HA HATYPAJLHOE UHCIO ¢, TO CYLIECTBYIOT HaTypasb-
Hble yHCJia M K A, TakHe, uyto a=cm H b=cn. Ho Toroa cyMmy u
pPa3HOCTL 4Mcesa a W b MOMHO 3anucaTth Tak:

a+b=cm+t-cn=c{m-+n),
a—b=cm—can=c(m—n).

510 03HAYAET, YTO CYMMa K Pa3HOCTbL HATYPAALHBIX YHCEA @ H D
IendaTcd HA HATypaibHOe YHCAO C.

HanomuuM, uTo Kaxa0€ MHOFO3HAWHOE YHC/O MOXMHO 3amHCaTh
B BHAE CYMMb! PaspsjHbiX ClaraeMblx:

a=ua,a,—= 10a,+a, (a,7=0) — 0A8 ABY3HAUHOTO 4HCAA,
a=4aya,a,= 10%a,+ 10a,+ 2, (a,70) — AAA TPEX3HAYHOTO uUMCAa,
a = mag,ap=10°a,+ 10Pay+ 10a, 4+ a, (a; 70) — AA9 uyeThpexaHayHOTO,

a=a,.abg,=10"a,+ ...+ 10a,+a, (a,#0), (1)
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rAe Kaxaaa u3 uudp ag, @y, ¢, ... MOKET OLITh paBHA OAHOH H3 AecA-
TH uudp 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, HO uudpa crapulero paspasa a,

He MOXeT 6biTh HyJieM. 3aMuch ad,...d,4; eCTh YCJAOBHAS 3aNMCh Npa-
Bo# wactu papeHcTBa (1)

lMpusnaky AeAMMOCTH HATYPajbMbIX YHCEN MOXHO JA0Ka3aTh,
NOJAb3yACh PA3NOKEHHEM HATYPAAbHOro YHCJAA Ha Pas3paiHble Chaa-
raeMble 1 Teopemoil 1, Jlokaxem npusMmak geJHMOcTH Ha 9.

Teopewma 2. Ecau cymnma yudp ay+a ...+ a, wcaa a,..a,4,
Jeaurcs Ha 9, 10 & camo wucre Jeaurcs wa 9.

JokazateaberBo. Jas onpefpencHHOCTR HAOKaXKeM 3TOT
NMPH3HAK JAeJIHMOCTH AnA =56, T. e. AAA CeMH3HAYHOrO YHCAa:

a=ag..0.0,6,= 10+ ...+ 10%a,+ 10a, + a,.

OTMeTHM, UTO NpHBeIeNHOe HUXKE A0KA3aTeNLCTBO COXPAHSET CH-
Ay NpH A06OM APYroM KoauuecTBe UM(pP uMcAa 4.

lpexnae Bcero 3sameruM, uto 10=941, 10°=9941,
10°=99941, ..., 10°=999999 1} I, nosToMy HUHMC/O @ MOXKHO 3aIH-
caTh TakK:

a=ay+(94+1)a,+(994+1)a,+ (9994 1) a; 4 (99994 1} a,+
(99999 1 1) ag+ (999999 + 1) ag=
—(9a, + 994, 4 999a,+ 9999z, 4 999992, + 9999994,) +

+(@+ a4+ a+as+ a4 a5+ ag). (2)

Tak kak Ka)kaoe cjaraeMoe CyMMBl B IepBBIX CKOOKaX nefHTCH
Ha 9, To no TeopeMe | H Bea cymMma fenutea Ha 9. Ecan cymma Bo
BTOPHIX cKoOKax Aesautcsl Ha 9, To mo Teopeme 1 H BcA cymMa,
T. €. YHcn0 &, AeauTcd Ha 9. A 310 W TpeboBaNOCH NOKA3aTh,

BepHo U 08paTHO® YTBepKAGHHE: 2CAU HIUCAO @A,...010) OLAUTCR KA
9, ro u cymma e2o yudp ay+a,+ ...+ a, deaurca na 9.

3710 yTBEepXKAeHHE TaK¥e AoKaxkeM anaa n=~6.

H3 papencrea (2) cneayer paBeRCTBO

aot+a,+as+ a3+ a,+ as+ ag=a—(9g, + 992, 4+ 999¢; +
+ 99994, 4 99999a, -} 9999994, ).

Taxk Kak yHCa0 @ H CyMMa B ckoBKAX AensaTcd Ha 9, TO HA OCHO-
BAHHHU TeopeMbl | M WX pas3nocTb, T. €. YNCI0 (Gp+a,+ a,+ a3+
+a,+ a;+ag), neantea na 9, 4ro H TpeboBaNOCh [0KA3ATh.

Aaroputm Esxanaa. PaccmoTpum cnocod HAXOXAEHHS HaHOOMb-
mero ofmero aeauteds (HOJ) raTypanibHBIX uMcen a u b.

TycTe aanbpl HaTypaabHble yHcna ¢ U b, aZzb. Ecan a peaurcs
Ha b, T. e. a=nb, 0o HOJ (a, &)=5.

Ecau e a He aenuTcs Haueno Ha b, TO pasaenuM g Ha b ¢
OCTATKOM:

a=nmb+r, (1)
rie 7, W ry — HaTypaJabHble uncaa u O0<Ir <<bh,
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Tenepb pa3fgesHM ¢ ocTaTKoM b Ha r:
b=nyr\+r,,

rae M, — HATYpadbHOE UYHCJIO, a Fy — Lefoe YHCHAO, TaKoe, UTO
OCrg<<ry.

Ecau r,=0, To b=nr,r, H UMCIO r| ABFAETCA LeSHTEAEM UHCAS b,
a B cHAy paseHctsa (1) m mesureseM uHcaa . 3HAUMT, 4HChO £ —
obmuil nennrenn uncen a H b. Tak Kax JqioGoll oOWHA AeanTERD YH-
ces @ H b ABnsferca B cHuay panencrsa (1) neanrteneMm yHcaa r, T
HOA (a, b)=r,.

Ecnu ry>>0, TO pasaenuM ¢ OCTATKOM fy HA Fy H IPOLOAKHM 3TOT
npolecc, NoKa Ha k-M ware He MOJYYHTCH CHCTEMa PaBEHCTB

a=mb-tr,
b=nyr\+-ry,
=ty r, (2)

T 3=y _Th_ot oo
Fp_a=Mply_ 1,

T. e. MOKa He MoJydyutes ocraTok r,=0. 310 06sn3aTeNBHO CAYUHT-
CH, MMOTOMY YTO Fy, Fo vy £y — HATYPAJbHBlE UHCHA H I\ 2> Fy > ... >
> T

[TpocmatpuBas uenouky pasencrs (2) CHA3Y BBepX, HAXOZAUM, YTO
ry—) ecTh 06K feanrens uncen & B b. Boaewe Toro, ecin npocMar-
PHBATb UENOYKY paBeHCTB (2) cBepXy BHH3, TO OKaXKeTcd, 4TO JIO-
Ooli OoGWHI AenHTeAb @& H b ABJAETCA JeHTENEM YHCIA I_),
T. e. HOd (a, b)=r,_,

IlpoBedeHHBLIA npouecc M HA3LIBAeTCA aJaroputvoM EBkJHAA,

Ecan okaxercsa, uto r,_ =1, T. e. HOM (a, #)=1, To uncna a n
b He BynyT umeth ofiulero npocroro Aeantensn. B atom cnyuae roso-
PAT, YTO YACAA @ W b B3aHMHO OPOCTHIE.

Hrak, HOJI (a, b) paBeH nocieaHeMy, OTJHYHOMY OT HYJIfi OCTAT-
Ky B anaroputme EBKnunzaa.

PaccmoTpum npuMeHende anroputMa EBKARAa 3745 HaTypanb-
HbLIX YHCEN Ha [pUMepax.

fpumep 1. Boruncaum HOM (133, 56).

INpumennm aaroputv EBksnpa:

133 =562 21,
56=21.24 14,

21 =14-1+7,
14=7.2.

HOZ (133, 56)=7.

— —
n—w

s %0
2
56 (21
2

._.l..p.
| B

Cnpasa nokasaHa sanuch
MoCAeA0BATENLHOrO AeeHHd

'i--i—-

[=1 =

N
—
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Tpumep 2. Boruncaum HOJ (83, 90).
[pumensm anropurm EBkanpa:

W
=
_lm
]

90=83-147, 83
83=7-1146, 83 7
7=6-141, 7 T
6=1-6. lg
HOM (83, 90)=1. 7%
6 1

6 | L

6 1

0

ChaepopateasHo, HOM (83, 90)=1, 1. e. uncna 83 » 90 B3aumuo
MNpoCTHE.

HanGoapwnii oOwnA aesutens M HanMeHbllee obmee KpaTHoe,
Jna naxoxaeHus HanGoasuiero o6Ulero AEAHTENS ABYX HATYypaJib-
HBIX YHCEN MOMKHO BOCNOJB3OBATLCA OCHOBHOH TeopeMod apudmMeTy-
KH, T. €. PA3J0XHTb 3TH YHCJAA HA MPOCTHIE MHOXHTEIH H BHYHCAWTh
Mpou3BeJenne BCEX UX OOLMUX NPOCTHIX AednTefeH.

fTpumep ! Beiuncaum HOM (90, 84).

Tak kak 90=2-3%.5, 84=22.3.7, to HOJl (90, 84)=2.3=6.

Mu paccMoTpedn H Apyrod cnocof HaxoKReHHA Havboabliero
oflero AesIHTeNa — C NOMOLILK anaroputma EBkAuaa. IToT BTOpOH
cnocof He TpeGyeT NpeABapPHTEALHOr( Pa3JIOMEHHA YHCEA Ha MHO-
JKHTEJIH, 4 3TC OYeHb BAXHO, TaK KakK ANA GOJbIINX Yucen pasnoxe-
HYe Ha MHOXHTeNH fIBAfeTcA BecbMa TPYIHOH 3aaaveil,

Jnsn HaxoxpeHus HauMeHnbilero obmero kpathoro HOK neyx
HATYpaJbHBIX YHCEJ TaKKe MOXHO BOCNOJL30BATBHCS OCHOBHOH Teo-
peMoil apHdMeTHKH.

fIpumep 2. Boiuncaum HOK (90, 84).

Tax xaxk 90=2.3%.5, 84=2%.3.7, o HOK (90, 84)=2%.3%.5X
X 7=1260.

Hana vaxowpenns HOK nByx HATYpaNbHBIX UHCEN MOKHO BOC-
NO/b30BATHCH CJAEAYIOUHM PABEHCTBOM:

HOK (&, b)-HOA (a, b)=a-b.

Hoxaxem cHauana 3t paeedctso. Ilycte HOM (a, b)=4d, Toraa
a=m-d, b=n-d, rpe m ¥ n— B3aHMHO NpocTeie uucaa. Toraa
HOK (a, b)=m-n-d v

HOK (a, »)-HOQ (g, by=(m-n-d)-d=(m-d}-(n-d)=ua-b,
4YTo H TpeBoBafoch OOKa3aTh.

Boruncinm HOK (90, 84), pasnenus npouspeseHre wucesn 90 u
84 Ha ux HauBoablumi oSWHA AeauTeab 6:

HOK (90, 84)=90-84:6=1260.
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TTpusep 3. Beiuucnium HOK (83, 90).

Kak ©Owao nokasamo sBeime, HOZM (83, 90)=1, Toraa
HOK (83, 90)=283-90:1=7470.

JleneHne ¢ OCTATKOM UeanX Yucen. PasnenuTs ¢ 0CTATKOM Leaoe
YHCJI0 @ HA OTJHUHOE OT HYJA LENOE YUCA0 H — 3HAYHT HalTH TakHe
ueqble 4Mcaa g H r, UTo

a=b.-g+r (1)

OCr<Clol. (2}

Uucno ¢ HA3HIBAKOT YACTHBIM (MJH HEMONHBIM YAaCTHHIM), YHCAO
r — octaTKOM, Takum o6pazoMm, B 5TOM ONpeiefeHHH N0Apa3yMena-
eTcAl, YTO OCTATOK F — UHCJAQ HEOTPHUATENLHOe,

Ecnn r=0, TO TOBOPAT, YTO ¢ AeJHTCA Ha b Hauemo.

Tlpn a=0 ycnoeuamM {1} u (2} ynosnersopatot g=r=>0. [Tosto-
My panbwe GyaeM cuAtath, uTo aF0 a b0

Jna HaTypa/ibHEIX 4uces a U b NaHHOe onpejefieHHe HHYEM He
OT/IHYAETCH OT ONpeleseHUS JEJNEHHA C OCTATKOM HATYPAJbHLIX UH-
ceq, Kotopoe Gpuio gano B 5 wnacce. Ecan xe a unn b (uan n a,
W b) OTpHUATEALHM, TO HAlUTH ¢ ¥ r, YAOBACTBOPAKUIHE YCAOBHAM
(1) ¥ (2), MOXHO, ACTIOAB3YA leJeHHE ¢ OCTATKOM HaTYPaJibHLIX uH-
cea. [loxaxem, Kax 3To Jenaercd, HA NprUMepax.

MTpumep I Paspennm ¢ octatkom {—23) na 5.
CHayana pasgefHuM C 0CTATKOM Moayse Yncaa ( —23) Ha Monynb
yucaa o

23=5-443.
Orcona caepyer, uTo
—23=5-(—4)-3. (3)
Tak kak ocTaToxk B paseHcTee (3) DoJAKeH YIOBJETBOPHATE Hepa-
BEHCTBAM
O r<5,
TO mepenulleM paBeHCTBO (3) caeaywiunM obpasom:
~23=5.-(—4)—3=5.(—4)—54+2=5:(—4)+5-(—1)42=
=5.(—5)+2.
CaeloBaTeqbHO,
—23=5.{—5)Y+2,
T. e. HENOoJHCe 4acTHoe ecTh { —§), a ocraTok ecrn 2.
fipunep 2. Pazpennm ¢ ocratkoM 41 Ha (—7).
Tak kax 41=7:5+6, To
41=(—=7)-(—3)+56,
T. e. g=—05, r=6.
[Tpumep 3. Pazpenam ¢ ocrarkoM (— 189) na (—3).
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Tak kak 189=3.63, 10
— 183 =(—3).63,

T. . g=63, r=0.

HeneHue ¢ OCTATKOM UEABIX THCEA NMPHMeHSeTCA AAS peuieHus
MHOTRX 3anadu.

3anaya. HaATh Bce mesible YHC/a, KOTOPEIC NIPH AeAeHHH Ha 3
JAI0T OCTAaTOK 2, a MpH AefieHWH Ha 2 aafoTr octatok 1.

Pewedne Bce uenasie ukcaa, KOTOphie NPH JeAeHUH Ha 3 ZaiOT
OCTATOK 2, MOXHO 3aMBCATh B BHje a=3m+ 2, rae m — Awboe Le-
Jaoe yucao. M3 yucen euga a=3m -+ 2 sniGepeM Te, KOTOpPLIE TIPK Ae-
JeHHH Ha 2 pawT octaToK L. fcHo, uro aTo GyayT 4ucaa a, cooTBeT-
CTBYIOIIKE HEYeTHHM m, T. e. m=2n-+1, rae n— Awboe wedoe
YHCNO.

TaruM 06pazoM, YCIOBHIO 3a0auUk YAOBAETBOPAIOT JMHLIL YHCAA
Bula a=3(2rn+4 1)+ 2=6n+405, rae n — noboe neoe YRCAO.

Oreer. 6145, rae n — awboe UeNoe YUCAO.

3ameuanune. Huorpa okasbiBaeTcss yAOOGHBIM BMECTO
a=6n+5, rae n — awboe neaoe uucno, nHcatsy a=6{—1, rge { —
JI0G0E nefioe YHCI0, HO CaelyeT UMEeTs B BUAY, uTo — | He siBAeTcA
OCTATKOM MPH ASAEHKH HENOTO YHCAA & Ha 6, TAK KaK oCcTaToK r NpH
Jenesuu aAi0GOro neioro yuchaa Ha 6 JOJXeH YIOBAETBOPATL Hepa-
BeHcTBaM 0<Ir<6.

R
173. [loKaxHTe MPH3HAK AEAUMOCTH':

a) YRCAO @ =G,...00,8, ASANTCH Ha 2, ecau YHCAO g, AEAUT-
¢ Ha 2;

6) YHCNO @ =@,...0Q &y ASANTCH HA 5, eCAU YHCAO gy AEAUT-
cst Ha ;

B} HHCNO 8=a,...qy@3; LeAuTcs Ha 10, ecau uucao a,=0,

r) 4HCI0 &=4a,...0sq Gy ACAHTCA HA 4, ecnH uncho aq,a, ae-
JHUTCHA Ha 4,

A) YHCIO A= Q,..0sq 3y AEAUTCH Ha 25, ecll UKCAO a,a, ne-
JAHTCA Ha 25,

e) HHCAO Z==a,...Qs1,&; AENAUTCA HA 3, ecAH cymma ero uudp
a+a,+ ... +a, aeautcs Ha 3.

174*, JlokaXKTe NpH3HAK AEAUMOCTH: YACAO &= d...q 0y AEJRTCH
Ha 11, ecanm cymma ay—a,ta,—a;+a,—a; AeasTcs
Ha 11.

175%. Tpuaymalite ¥ AOKAXKHTE NPHIHAK NeJKMOCTH:
a) Ha 125; G) Ha 8.

176. llokaxuTte ofpaTHOe YTBEPKAeHHe NS KaXKAOTO NpH3HAKA
AeNRMOCTH.

! Ans onpemexennoctd gas n==5 nan n—=6.
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177. Betuncanre HOIH u HOK uncea:

a) 231 n 217, 6) 639 n 221;
B) 237 n 215; r) 242 u 642,
1) 679 u 485; e) 1998 u 111;
K} 999 u 666; 3) 1999 u 2000;
n) 25 n 27.

178. HokaXHTe, uTo MPOU3BEACHHE;
4} ABYX NOCAEN0BATE/bHBIX ULJEIX 4YHCeA AeauTcs Ha 2
6) Tpex MOCAENOBATeJbHBIX UEABIX uyce] Jeautcsa Ha b,
B} YeThipex NOCAeA0BATEABHEX LAY YAcea AeJATCH Ha 24,

179. Hafaure Bce uesble uucaa, KOTOpHE MpHU AedAeHHH Ha 4,
Ha 3, Ha 2 mawT B ocTaTke |.

180. HafianTe Bce neanie yHcaa, KOTOpbte NpH AefieHHH Ha 4 na-
I0T B OCTaTke 3, MPH Ae/NeHHH Ha 3 [AOT B OCTaTKe 2, npH
JeJIEHHH Ha 2 pawT B ocTatke 1,

2. HcropuueckHe cBeaeHHR

3anonro no Hamed 3psl NOTPeGHOCTH CHeTa NMPHBENH YelOBEKa
K MORATHIO HatypanabHoro yuchaa. I[locrenedaio Mmatematukn Bapusmo-
ta, Erunra, Knras, ['peunn eme 10 HOBOH 5Pbt 3aJ0MHJAH OCHOBBI
HayKH — TEODHH UYHCeJ, H3yualowe CBOHCTBA HATYPAaAbHBIX YHCE,
B YAaCTHOCTH BOMNPOCH. paclpefeneHns NMPOCTHIX YHCea CPelH HaTy-
PAJMBHbBIX.

B Poccun u B Coserckom Comsze xpynHellIHMH ApeicTaBUTe/A-
MM TeopHu uuceqa Goin JI. Biaep, I1. JI. Uebeiwes 1 U. M. Buno-
rpajos,

Boabwmoii BKAAA B TEODHW UYHCE BHeC BeaHUYARIIHA MAaTeMaTHK
Jleonapa Biiaep (1707—1783). Cospemennnkn cunraau JI. Dilnepa
o0ILHM YyuHTEeAeM MaTeMaTHKOB BTOpod nonoBubbl XVIII Beka, Ho
OH GBI TaKHe BEIOAWIIHMCA MeXaHHKOM H usukom. [To npoucxox-
AeHuio Disiep OblA WBeAnapueM, ogHako Goaee 30 aeT OH MPOXKHA
B Poccuu, rae ero uadpann akageMukom — useHom [letepByprekoit

1. 1. YeSriwes H. M. Bunorpanos
ol



AkageMun Hayk. CBOH OCHOBHbIE HaY4Hble PaboTh Jilep Hanucan
B [lerep6ypre. O Tak onHuchiBaeT poab PoccHl B cBoem TBROpUECTBE:
«Ero xopoaesckoe BeanyecTpo (Ppuapnx I1) HepaBHo MeHs cnpamn-
BaJj, Tfe 1 HIY4YWA TO, 4TO 3Haw? §I, corsacHo HCTHHe, OTBETHJI, 4TO
Bcem 06s3aH MoeMmy fpebwBaHHK B IletepOyprckoit ArkapeMmuu
Hayk».

JI. Dinep nanucan yuebuux «IlosHoe BBenenune B aareGpy», mo
ofpasny KOTOpore B AajdbHeAlleM MHCAAHChH APYTHe Y4YeGHHKH
anareGphbi.

B npouinoM BeKe MHOrHe 3afayH TeOPHH 4Hced OblAH peLleHbl
BEAHKHM DPYCCKHM yuenbiM akagemukoM [lagmyrnem JlbBoBHYEM
UetninesniM {1821—1894). On BHec Gonbliol BKAAA M B ApPYrUe Ha-
NpaBJACHHAS MaTeMaTHKH, a TaKXe MeXaHHKH, B TEOPHK BEPOATHO-
cTell, TEODHI0 MEXAHH3IMOB, TEOPHIO (hYHKUMHA U T. A.

B XX Bexe KpynHeHIIHM MpPeACTaBHTEJNEM TEOPHH YHced Gbla co-
BETCKHH MaTeMaTHK akafemkrk HMpan Mareeesuu Bunorpanos
(1891 —1983), mupektop wMmartematuueckoro MHcTuTyTa Axagemuu
Hayk CCCP,

IMpuBeneM NpHMEpPHl OTAEAbHBIX DEINEHHBIX H HEpeIIeHHbIX NMpob-
JIeM B TEOPHU 4HHCed.

Tl. JI. UeSbiues nmoxaszad, uto cpedu HATYPALbHbLX 4UCEA OT R
do 2n (n>1) umeerca xoTa 6vi 00HO npocTOE HUCAO.

H. M. Burorpazop aoxa3an AMA ROCTATOYHO GOJBIIAX YACEN
npodaemy lonbpbaxa, ccrapabwywes HepewenHol 200 qaet: swoboe
HeyweTHoe 4ucao, Goavuiee 5, ecTs cymma Tpex npocreix duces, Of-
Hako ANs BceX HeYeTHBIX uHcen npobuiema [onbalaxa Ao cHx nop He
penieHa.

o cHux nop He NOATBepKAEHO TaKKe BBICKA3bIBAHHe JiJepa
{npoGaema Diinepa) xKamdoe uernoe uucro, Goreuwee 4, MONHO
npedcTaguTy KAK CYMMY O08YX RPOCTHIX HUCER.

MaTtemMaTHKOB LaBHO yXXe 3aH¥MaeT cheiyiomui sonpoc. IlycTe
N — nartypanbHoe 4Hca0, a 4 (N) — KOARQECTBO NPOCTHX YHCEN, He
npepbiwarimnx N. Hajgo BoamoxHo TouHee oueHHTH 4Hcao a (N).
CyllecTBeHHH BXAan B petieHHe 3Toro sonpoca eHec [1. JI. Yebu-
wes.

B cBA3n ¢ HeoOXOAWMOCTBIO H3IMEPAThb PA3HUHBIE BEJHYHHB —
JJIHHEIL, TA0WAaAH, 06beMbl, MacCchl H Ap., HAPAAY C HATYPAJbHBIMH
YHCTaMK BO3HHKAH APOGHBIE WJAKN MOMOKHTENbHBIE PAULHOHAABHBIE
ypcena. JpoGrbie yHesa HCMoAb30BAAHCE MATEMATHKAMH elle K0 HO-
Bofi sph. Pe3yibTaTBl NpakTHYeCKHX HaMepeHHR ofbIKHOBEHHO Aa-
I0TCA PALMOHANBHEIMH UHCAAMH, BBIPAKAKIHMH TIPHOAHKEHHO R3-
MepAeMyK BeJHUHHY. [IpH 3TOM WHPOKO YNOTPeGAFIOT KOHEUHble
JecATHYHBIE APOOH.

IMo-euavmMomy, BrepBble AecATHYNble ApobfH nossuanck B Kurae
K CBA3AHO 3TQ C AeCATHYHOH cHCTeMOR Mep, KOTopasa cylLlecTBOBAJa
B Kutae eute Bo Il Beke fo H. 3.

B 1427 roay camapkaHIACKHil MAaTeMATHK H aCTPOHOM JMeMuIua
H6H Macyn anb-Kamu nofpoGHO onHcaJ cHETEMY AeCATHYHBIX ApoO-
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Gefi u meiicTBuil nan uuMu. B Espomne necAtuunsie npobu crajn H3-
pecTHhl uepe3 100 ¢ AumEHM AeT moche aToro, 6AaroJapa, raaBHLIM
o6pa3oM, TPyAaMm HHAepAaHACKOro WHxeHepa u ydeHoro C. Cre-
BHHA.

B pycckoii auTepaType yueHHe o LeCATHUHBIX APOGsX GLINO Brep-
pule K3/A0XKeHo B «Apudmernke» Jleoutna dPuaunnoenua Maruuuko-
ro (1669—1739) — nepeoM pyccKOM NeyaTHoM yueBHHKe Mo MaTe-
marike (1703 r.).

Jecaruunsie apobu, 6aarogaps npocToll 3ambcH U CXOAHLIMH €
HATYPa/NbHbLIMM YHC/AAMH [paBHAAMH AeHCTBHH, [IONYYHJK WWHPOKOE
pacnpocTpaneHHe B NPAKTHYECKHX PacyeTax.

JpeBHHe TpeKH 33 HECKOJbKO CTOJIETHH A0 HOBOH 3pel obHapy-
KHJIH, YTO HApAALY ¢ PALNOHAALHBIMH OTPE3KaMH, T. €. OTPe3KaMH,
UMEIOIHMH ANKHBI, BbipAaKaeMble PAUNHOHANBHBIMH UHCIAMH, HMe-
IOTCA TAKxKe HepaLHOHA/NBHBIE OTPE3KH, AJTUHBI KOTOPLIX BEIPAXKAI0T-
cd pPalMOHAALHLIMH YHCAAMH TOJABKO npubauxkenHo. s TouHoro
Bhipax<eHHA TpebyeTcA BBelleHHe HOBBIX unceda. ['pexwn, Hampumep,
yMein JOKa3biBaTh, YTO Juasonars K8Aopara co croponoli daunst |
HE BOILPANCAETCR PAUUORANADHOIM HUCAOM,

Xol HX paccyXAeHHH Gbl1 NIPHMEPHO TaKOB.

TpeanonoxuM NPOTHBHOE, YTO [JAHHA AHATOHA/NH €CThb PAaLHO-

HaNbHOE YHCIO 2 , TAC 2 _ HECOKpATHMAanA }1p06b. Tak kak naowanp

kpagpata ACMN, nocrpoennoro Hva guaronaaun AC xBagpatra ABCD,
paBHa ABYM IJomaaam keaapata ABCD, To (%)2=2, T. €. % =2

Tak xak Jepafi 4acTh 3TOrC PABEHCTBA eCTb HECOKpATHMAA
ApoGb, a nMpaBas — HaTypaJAbHOEe YHCAQ, TO 9TO PaBEHCTBO HEBO3-
MoxH0. CieaoBatesbHO, Halle NPEANOAOXKEHHE HeBEPHO, H MO3TOMY
AJIHHA AHATOHANH He BHPAXaeTcsA pauHoHaababIM YHcaoM. OHa BhI-
paxkaeTrcss HppPaLUHOHAJNbHBIM YHC/IOM,

Takum oOpa3oM, Npx peleHUH MaTeMaTHYeCKHX 3a4a4 ¢TaaH [o-
ABJAThCA MPPalUHOHAJbHLE (HepallHoHa/bHble) YHcaa. TaKHMH, Ha-
[IpHEMep, ABAAIOTCHA YHC/IA, KBaApaTH KoTopbix pasxsl 2, 3, 17. [Ipn-
MEpPbl TAKHX YHCEN 3HAJ, a MOXeT ObITh, H BnepsBbie HX OTKphiA I1n-
tdarop — 3HaMeHUTHIA rpeyeckuii Matematnk VI Beka Zo H. 3.

BaxHyio poss B MaTeMaTHKe HTpaeT YHCI0, PaBHOE OTHOLIEHHO
AJTHHBI OKPYIXHOCTH K ee AHaMerpy. OGo3nauesne 9TOTo 4yHcha rpe-
yeckoli Gykpoit n {«nu») noayuuno 8 XVIII B. mupokoe pacnpoctpa-
HeHue mocse pabot JI. DAnepa. Yuennie BHUMCASAAR NPUGIHKEHHO
3HZUEHHE 7 ¢ PA3HON TOYHOCTBIO. TaK,BeJHKHH rpeyeckHil MaTeMma-
TEK H MexaHHK Apxumex (IIl B. ao H. 3.) AOKa3an HepaBeHcTBa

1] 1

1
OT rpeueckoro cA0Ba OKPYAHOCTD, HAUMHAKWETOCA ¢ GYKBH L.



A. anp-Kawn peipaznna npHGAHIXKEHHOE 3HAUeHHe N LISCTHRECH-
THPUYHOA ApoObIo

o~ ORI AN 8 29 44
512 3°8720744 (3+E+W+W)'

Ho toanvxo B XVIIl Bere Ovino noKa3aHo, YTo YHCAO 7 Hp-
palnHoHaAbHOE,

B mateMaTtuke noaro croana npobjema o6 ofiueM onpefeseHHH
YHCeN, KOTOphie BHIpaXKaaH Gbl AMHHB IPOH3BOBHLIX OTPe3KOB. JTa
npofSAeMa A0 KOHUA Obta pelieHa TOJNLKO B TPOLIAOM CTOJETHH.
BrisicHHAOCh, 4TO, HATIPHMEP, B KAYECTBE TAKHX YHCEN MOXXHO B3AThH
decATHURbIE APOGH. JAHHA NPOH3BOALHOTO OTpPe3Ka BbipamKaercs
AecATHYHOH ApoObKe, BooGLe ropops, Geckoneunol. Bepno u o6par-
Hoe YTBepXKaAeHHe: J06aa AecaTHuHaa JApobb (B ToM uuciae Gecko-
HeYnafl) eCcTh AJAHHA HeKOTOPOro OTpe3Ka.

JAnna orpesxa TecHO CBA3aHA ¢ MOHATHEM KOOPAMHATHOH OCH.

Eme go I1-—1I BE. D0 H. 3. KuTafiCKMe yueHBIE HCIIOABLIOBAAH OT-
pHUATeNbRbIE YACAA AJAA OGO3HAUEHHS NPOTHBOMOJOMKHBIX COCTOA-
HHA: Han{uHe — OTCYTCTBHE, HMMYLIECTBO — AOJT, TNPHXOJ —— pac-
XOH H T. A

OTpHiaTeabHble YHCIA HCTIONL3OBAMH U HHAUACKUE MAaTEMATHKH
B VII eeke H. 3.

B Eppone nepBoiM K NOHATHKY OTPHUATENLHOIQ YMUCAA NPHLUIEN
ATAAbAHCKHA MarematHk Jleonapao [Ilusanckuin {(@uGonavuu) B
XIII peke H. 3. Koraa npu peueHdH ypaBHeHHH y Hero NOAYYaJHCh
OTPHIlaTE/AbHbIE OTBETbl, OH OOBACHAJ HX KakK JOJT.

Ho MHOTO BEKOB OTPHLATENbHEIE YHCAA CYHTANUCH YEM-TO HALy-
MaHHBIM H MaJo OpaMeHAJdHch B MaTeMarTrke. lllapokoe pacmpo-
CTPaHeHHE OHH MOJYMHJIH IOCJAE TOro, Kak GuJia NMOHATA BAXKHOCTh
BBeJeHHA B MaTeMaTHKY KoopAHHaTHoH ocH. Beab xoopauHaTHanA
OCb HMeeT jJBa HANPaBAeHHA, N03TOMY Bce ee TOYKH Heqab3A npel-
CTaBATb TOJNbKO MOMOXKHTEAbHLIMH YHCJAAMH — HYKHBI H OTpULA-
TeJAbHLIE,

Kaxpas Touka KoopAaHATHON OCH MMeeT KOOpAHHATY — AefcT-
BUTENbHOE YHCAO (OHO MOXKeT ObITh, C OJHOH CTOPOHBLI, PALlHOHA/D-
HBIM HJM HPpPALHOHAJBHBIM, ¢ APYrofl CTOPCHBL — MOJCKHTENbHEIM,
Hy/JeM WJH OTPALATENbHLIM), KaXAaoe AeHCTBHTENbHOE YHCJO eCcThb
KOOPAHHATA HEKOTOPOH TOUKH KOODAMHATHOH OCH.

3. 3apanus Ang NoBTOpEHHA

181. OnpeaeavTe, Kakofi 3aKOHOMEPHOCTH MNOJYHHAKTCH MOC/Ae-
DOBATEALHOCTH YUCEJ, ¥ HAMMIIHTE CJeAYILee YHCAO A
KaKao#l H3 HHX:

a) l; 2; 4; 8 16; 32; 64: G6)2; 4, 6; 8 10; 12; 14;
B) 5; 10; 15; 20; 25; 30; r)y1; 4,710, 13; 16; 19;
ayl; 1; 2,3, 5 8 13: 21; e) 40; 38; 36, 34; ..;

x) 70; 64; 58; 52; ...; 3)2, 3,6, 7,10, 11; ..

) 10; 11; 15; 16; 20; 21; ... .
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182,

183.

184,

185.

186.

187.

188.

189,

190.

Boinoanure geneHHe:

a) 37 600:4, 6) 9840:60; B) 864-800:3800;
ry 3276:21, n) 28 728:63; e) 50904:72;
%) 10 489:17; 3) 51 414:66; M) 598 424:76;
K) 18 952:412; ay 51 211:617,; M) 41 702:719.

Onpepenute NopafoK AeHCTBHMHA, HallAUTe 3HAYCHHEe BhIpa-
JKEeHHA:

a) 672:42421-39;

G) 989:43—912:48;

B) {720 —695)-(975:25);

r} (1094 839):(312 —233);

a) 65254:79—75563:97;

e} 37 115:654 72 675:85;

x) 407.-720—350.503—43 272:72;

3) 564-702—164-756 1 148-916— 48 762:86;
u) 8694 :(4096— (14584 2316)),

K) 18 072:(6013 — 23-65).

BuiuHcnute Hanbonee npocThbiM crnocoboM:

a) 756 —79+4+79; 6) 21343954 187;

B) 25.178-4; ry 8-53.125.
Buiuncaute:

a) 68.-484-68.52; 6) 59-37459.63;

B) 87.204-87.71; r) 17-73—63-17;

a) 382-400— 500-382; e) 756-3504 756650,
x) 3562.18:9; 3) 748.36:18;

u} 126.96:32; K) 172.256:128.

IlpepcraBeTe uYHCAOBOE BbIpaXKEHHE B BHAE NPOH3BENCHMA
BO3MOXKHO GoJibllero YHcAa MHOMXHTeNeH, OTAMYHBIX OT I:
a) 40-24; 6} 12.25; B) 164.125; ry 112.147.
Onpegenunte, ABJAITCA JAH JAHHLIE YHCAA [POCTBIMH HJH

COCTaBHBIMA:
a) 89, 123, 279, 6) 335, 642, 601.

Onpegenute nopaaok AeAcTBHH, NPOYNTANTE JaHHOE BbIPa-
KeHue, HafiauTe ero 3HaUeHHE:

a) (2°; 6) (2°); B) (3'—2°); r) (3'—2%%

3anumure B BHAE CTelleRH uducna 1O

a} 10; 6} 100; B) 1000; r} 1000 000;

) 1000 000 000 000,

€} 4MCcAo, 3aMMCAHHOE EAMHHMUER ¢ TPHALATBI) HYJAMH.

ﬂaHHble YHCAE 3aNHHINTE B BUAE MNPOH3IBEAEHHHA cTelleHel
I[TPpOCTHIX YHULeA:

a) 64, 128, 200; 6) 144, 256, 333;

By 346, 125, 512, ) 1728, 10000, 4096;

n) 250 000, 75 000 000, 120 000 000.
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191,

192,

193.

194.

195.

1986,

197.

198.

a) Kakolt ungpodl He MOXKeT OKAHUUBATHCH KBAAPAT HATY-
pPajabHOIO 4YHCAA?

6) B kakux caydasx KBaJpaT HaTYpPasJbHOrO YUCAA ABAAET-
CSl YeTHBIM YUCAOM?

B) KakuMiu LHbpaMu oKaHTHBAWOTCH KYyOb MOCAENOBATEN b~
HBIX HATYPAJAbHBX Ynce? B kakoh nocneaosaresbLHOCTH M0-
BTOPHIOTCA 3TH UHGPBE?

a) PaccraBbTe 3HaKM apHMeTHUeCKHX AelCTBHA Mexay
unppama oT 1 1o 9 Tak, yrobbl B peayAbTaTe NOJAYUHIAOCH
BhIpaKeHHe, aHadeHue Kotoporo pasao 100. Uudpu mon-
¥HBH PacrnofaraThC MO MOPSAKY, FepecTaBAATh X HE pas-
pelnaercAd. B KauyecTBRe KOMIMOHeHTA [AelCTBHA MOXKHO
UCHOAB30BaTL KaK OTAeABLHYI0O UMDY, TAK H HECKOJABKO pA-
JOM CTOAIMUX.

6) B ycaoBue 3anadHHs a) BHeCHTe OrPaHHUEHHe — MOMHO
MoAb30BATECA TOJBKO 3HAKAMH CAOMEHHS H BBIYHTAHUA.
8) Pemmure aHa/torxuryo sajavy B caydae, ecld UHGPHI
pacrnofoxedsl «fno yGbiBaHuio»: oT 9 ao 1.

Uucaa 6, 18, 30, 42 npencrasere B BHIE CYMMBI CreneHed
yueaa 2.

JlonuwuTte K yHeay 378 capasa Takue Tpu UHGPbI, 4TOGHI
AQJy4YeHHOe IUeCTHIHAYWHOE YHCA0 Aeiunock Ha 6, 7 u Q.

HazoepuTe ¥ ykamuTe HA KOOpPAMHATHOHA OCH YHCJO, NPOTH-

BOMOAOXKHOE yucay: 2; —5; 0; 1; —3.
Briyucaure:

a) 3—2; 6) —3—2;

B) —645; r) 2—7;

i) 5—2—3; e) 4+1—8;

K) —2—245; a) —4—1-—5;

n) —44+5+42; K)442—9—1;
Ay 2—5—641; M) —3—5—44T7,;

H) —1—1—6—4; o) —2+6—4—5+7.

Hahaute ynchao, eciH:

a) B 4 pasza Gonbliee uucio paeHo 36;
6) B 2 pa3za MeHbllee 4HCJIO paBHO 8;
B) na 17 Goabmee 4HcAo paBHo 45;

r) ia 15 MeHbuee uncio papHo 46;
a) B b pas Gogbliee YHCJIO PaBHO 79
e) da 9 MeHbllee YHCAO paBHO 4;

*) Ha 18 Gosasluee uncao pasHo 67;
3) B 7 pa3 MeHbluee 4HCNO paBko |

Kakoe uuncsao cnepyet:

a) eoiecth u3 20, yro6bl monyquTh 12;
6) yBeJH4HTE Ha 15, yToObl AodyuHTh 19;
B) YMeHbLHTb HA 42, uTo6b MOAYuuTH 32;



199,

200,

201,

202,

203.

204,

T) YMHOXHUTL Ha 4, uT06B NOAY4YHTH 56,
i) paspeaurt Ha 24, uroSel noaAyuuTh 2;
e) Beitects uz 106, uto6wl mosyyuts 87;
*) yBeaHuHTh B 6 paz, utolm moayuuth 96;
3) yMeHblIHTE B 4 pasa, 4ToGbl MOAYYHTH 7
u) Apubapure K 17, uroGw moayuuts 767

Hafinure 4Hc/o, ecnu oHo:

a) yBeJuueHHOE Ha 5, paBHo 12;

6) ymesblleHHoe Ha 10, paBHo 40,
B} yBeAuueHHoe B 2 pasa, pasuo 16;
r) ymMeHblleHHoe B 5 pas, paBHO 3;
1) yBeanueHHoe HA 21, paBHo 13;
€} yMeHblueHHoe B 3 pasa, paeHo T;
X) yMeHblIeHHOoe Ha 8, paBHo —9;
3) yeenuuedHoe B 8 pas, paBHo b.

3anumure;

a) CyMMy 4YHCJAa 5 W YHCAA, NPOTHBONOJOKHOTO 4;
6) cyMMy Y#cia, NPOTHBONOAOKHOTO 5, u uncna —4;

B) CYMMY YHCJAA, NPOTHBONOMOGXKHOTO YHCAY —2, U YHCAA,

NPOTUBOMOAOKHOTG 5,
r) passocTh vuces 2 u 7;

o) pasHocTh uwWcaa 6 W udcAa, APOTHBOMOJOXHOrO —3;

e) npouaBefeHue yHcen —2 u 4,
®K) yacTHoe yucen 6 u —3;
3) npoHaBegeHHe yHcea —1 uw —2

Hafiaure 3HaueHue BhIpaXeHHS:
a) | —2|4|~1[; 6) [7]—1—11l;
B) 16—7]; ry 7— [ —5—67].
Hoxaxure, 4To:
a) LTI _ 1717 17,

262525~ 2525 25°

313131 _ 3131 _ 31

6) 7o7 676 75T 75

Buiuucaare (203—209):

L, 1 1,5 3,4
a) 3+ 6) =43 B) gt+5;
1, 2 7, 4 2 4
9 8 6 2. .
a) T ) 77 8) I—3;
ni2—1; n127—2; e 193-%,
3 1 Pt 4 2
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3 1, .
205. a) 203—167, 6) 3-—=; B) 23—

6
r) 10—;—3; ) %—%; ) 3%—2%;
®) 105—82; 3 43—13 w743
moald 0% Wi
r) Ty 0 3.2 e) £-6:
x) 3145 3) 0.7 M) 4-2 .
207. 2) 422 6) 2 - SESEY
r) 52 1237 o) 1525,
) 221135 3) 10155 07534
208. a) %:%; 0) %:%, 8) %:ég,
r %:6—2; ) %:2, e) %:3,
%) 1052 ) 7513 n) 15:8;
k) 10:21; n) 32:34; M) 18:71;
)l%:ll, 0)2%:3%.
209. a) (4-§-+5-;-)-6; 6) (4*1-;--2)-%;
B) 65-75~256% 323353l

210. Hafinute HecoKpaTHMY ApoOb, Kotopad oT npuGasieHus
K YHCJUTENI0 3HaMeHaTensl (NpH 3TOM 3HamMeHATeNb He H3-
MEHAETCH) YBeNUYHTCS B 3 pasa.

211. Mpouuraiite uncaa: 0,5; 1,24; 12,245; 0,0027.

212. CpasuuTe udcAa:
a) 0,526471 u 0,524671;
6) 2,076812 n 2,076813;
B) 0,247459 n 0,347459;
r) 7,127586 u 7,1278.

Briuncaure (213—216):

213. a) 0,54 0,345; 6) 1,340,416;
B) 4,24 1,304; r) 12,440,012,



214.

215.

216,

217,

218.

219.

1) 1,47—0,84; e) 5,12 —2,0904;
x) 6,45-—0,079; 3) 15,2—2,0904,

a) 8,5-10; 6) 0,68-10; B) 0,9-100;
r) 1,8-1000; 1) 0.7-4; e) 76.1,75;
x) 49-0,3; 3) 0,87.5; 1) 0,15-400.
a) 25.10; 6) 32,9-100; 8) 0,54-10;
r} 1,4-1000; n) 1,2-4; e) 50,4-8;
) 056 4 3) 8,425.5; n) 91,8-0,27.
1 1_ 1.5

B) (1—0,15):17; r} (1,6—~0,7)-100;
a) 454057, e) 1,64 1,4:0,2;

.1 . 11y,
®) 3:3—04 3) (3+75):05
He Boimonnas BBIYHCJAEHHUI, CpaBHHTe 3HaYeHHd YUCAOBBHIX

BbIpaXeHu:

a) 2.0,3 u 2:0.3% 6) 10:3 u 10-3;

B) 10:(—2) n 10:(—2) r) 10—(—2) n 104(—2).
Briuucanre (218—222):

a) 2,3+(4,5—27,5):2,3; 6
B) (0,4—0454124)-5:35 r

a) (2,5—5,2).0,4;

6) (36,5-54+0,6):0,1;
8) (3,5-24,8+1,2):0,1;

. . 17
r) 3,6.(68,1.?,5—SE+2 50)+4 23

220. 3) 15'2( $2,5— ) 1,25;
6) (3%— -1-2-+23)-(2,448:1,2);

221,

5 1
B) (5_-1 05) 2
r) %-(0,216.0,2——0,12-10);
1) (2,4-0,5_2:%):0,1;
e) (2.4-1,3—4,05:0,5):20;
7 1
x) 0,3—4,2:(2,25-1§.3—).

3
11 2 4 2, 7.
a) 33" 6) 775" B) —-§+'§'.
7 1
) %—E: 11)2—3%; e} 45—5;



1 2 1 1 1 5
3)35—75, 3) “81—23, H)S?_YE,
K) 32—241, n) 74—34; M) 8,12—4 L.
3 | | 4
) 1,1—7E. 0) 43—5,75, ) 23—87
{(11—-9,5):0,003 0.45—0,225 .
222. ((4,05—3,65)-20 - 13.625:(2,5+0,125))'62'455'

223*, H3 cBopruxa sadauw Oasn eumnasui XIX s

Boiudcanre;
a) (625-375)-08 | (26+075):335
(4—2,75):6.35 (#0—3828)-5 '
6) IH2D01 _ (445-22):08
(35—15):05  (0.833F0,077)-30 °
03:(15—07) , (0.2—0,15):0,001 . .
B) (0,5-(0,47-;-0,53)"' (4.7—3.9)-10 )'26'92'
0 26-( 3:(02—0,1) |, (34,06—3381)-4 )
‘\25-08+1,2) T 6,84:(2857—25.15) )"

224*, Haz cBopruxa sadaw Oan eumnasui XiX s
3

4542 E).(17'—15,5) s

(3,6—0,63):(3,24-8,68) 0,36

a) ¥MHROXbTE

1
. LO9—=020-1 2 (118148,19)-0,02
0,1 - + 11.2 1
(189—|6£)—§ 9:11.28
’ 20,9
(a —7——6.]5454‘.‘)-1 3 (3 54 1,375):0,5
55 217 8
6) Caoxnre: ] H—— Z ;
(0A~0,16):¢ 21:(3%—2.3)
B) Pasneanre
| 13 %+l2% %+3,611.“ 6
7546833+ .5, (6)F e — ——425 ua
1,9166.. —3
1
(6—4a5):0003 (030815

H4CTHOe OT JenaenHs Ha

(305—2,65)-20 (1,884-2,12}-0,125

62,05.
Boluncaure (225—226):
225°. a) 25.7-8; 6) 13-12.25;
1 1, | |l &
B) 2'§+3°E. T) ?'7—56,

n) 78:3. %-2%); e) (75400-%)-0.04.



226°. a) 12,6 (67)— 12,5(67); 6) 6,7 (89)-0;
B) 4,51(2):1; r) 0:0,0(654).
227. Joxa)xute, 4TO eCJH:
a) a<b H ¢ — UACRO OTpUlATeNbHOE, TO ac > be;
6) O<<a<<h, To a’<b%;
B) a<b<0, 10 a®> 4.
228. BriyHcUTe KBAAPAT 4MCAa:
Osl: »dy y l' l' l'
a) 1,2; 0,02 5)2,4,13,0,
229, Boiuucaute Ky6 yHesaa:
ay 0,1; L,1; 0,002; 6) '

:3;2

| —
pof —

3anuinte (230—231):
230. a) kpagpart uucna 1,5;
6) yapoennoe uncao 0,3;
1 .
"é"
r) nmpouaseleHde uHcen 2,14 u 3l;

B) CyMMy uucen 2 u

A) CyMMy KBazpara 4ucaa b M kyfa uyHcha 0,1;
e) kpaapaT cyMmmn uHcea 0,4 u 7.

231. a) kBaapar uMcaa —2;
6) yasoesHoe uuciao 0,4;

2

B} mpousBeleHne uucen —1,2 —%
1

T) CYMMy 4HCEJ —3 H — 5,

) kBaapat uucaa —0,2;
e) ky6 uncna —b.

232. Buiupcaure:
a) 0,6% 1,19% 12,1% 0,007%

o G @ 6 ()
o (135 (13 (23)% (53)

CpaBHuTe 3HaYeHHA W4HMCMOBBIX BEIpaXKeHun (233—234):

233. a) 3 n 2% 6) 2° u 5%
B) 0,52 u 0,4% r) 1,12 n 2,1%

a) (%)2 H (%)2; e) (l %)3 u 2,4%
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234.

235.

236.

237.

238.

239,

%) 052 u 0,5% 9 (3w (3);
W) (—03F 1 (—04P &) (—2) u (—3).

D@ @ o) ()

0 (=0 (2 0 (-3 (-,
0 (~(-3) = (-4
9 (=33 « (3

x) 13~5(13—5(13) ) n &

1 132 132
3) E'((?g) —310(3) )—1 ul.
3anuuute BhIpaxKeHH B8 MOpAAKe BO3PACTAHMA HX 3HA-

YeHMit:
a) (—0,5% —16,1 u 4; 6) (—5); 0,1l n 2,1%

1 2
8) 8-(—5); 8-(—%); 8:(—%).
Briuncaure (236—237):
a) (—20% (=25 (—2% (—2)% (—2), 0%
6) —3% (=705 0% (1) —1%
B) (—D)!'—(—1)'% P (=1 — (= 1P — 1)}
1) (—2P —(—3)% e) (—1P+(—1P+ (=1

a) 3-(—2)% c) —4.{—3)%
B) —(—3) ) —(—2)%
1 —(=03); e) ~(—0.5)%
®) —3-(—4)% 3) —3-(—3)%
W (=5P(—3): 0 (—F
ay (—3% M) (— 1),

H) (— 14+ (—1*"", rne & — nenoe uncho.
3anuuiHTe DaHHOE YHC/AOBOE BhpaXieHHe B BHIe KBAaapara
HEKOTOPOroe YHcAa:

a) 32.2; 6) 8.2 B) 4%.4; r) 3*.4%
3anumure:

a) lO2 B BHOe MPOH3BeIEHHA NBYX KBalpaTos;
6) 12° B Buge npousBelenHs ABYX KyGoa;

8) 3‘ B BUAE KBAJPATa;

r) 3" B Buxe xy6a;

R) 7' B BuAe kBaxpara;

e) 4° B BHIe nmpouzBelcHMA KBaApPaTa H Kyba;
K) 67 B BUIe npoW3BeldeHMA KBaJpaTa M Kyfa.



240,

241.

242,

243.

244.

245*,

2486,

247*%,

248,

249,

250.

CpaBHHTe JHAYEHHA YHCJAOBEIX BblpaH(eHHI.:lZ
a) 5'%.5' y (3-5)'%  6) 8% u 79,

B) 21 n 28°% r) 63%¥ y g%
) 9 u 275 e) 8% u 4
x) 25% u 125% 3) 8 n 16°
BoiuncaHTE:

a) 25%.45 6) 5%.27,

[Touemy mpH Bo3BeleHHH B KBajpaT HecOKpaTHMOA ApoGH
(co 3HaMeHaTeneM, OTAHYHBIM OT |) He MOMeT MOAYYMThCA
nenoe 9vHcao?

HOHEMY IIpH BO3BEAEHHH B KBajpAaT Hecoxpammoﬁ le06H
HE MOXEeT NMOAYUMTBCA COKpaTHMan jlpOﬁb?

B Kakux cayvanx [pH BO3BefeHHH TNOJOKUTENLHOIO YHCA
B cTeneds k(k>>1) nonyvyaerca umcao, Gofbiliee HaHHOCO,
a B KaKMX CAYYasiX MOJAYyuaercsl UHCA0, MeHblllee ZAaHHOTO?
HafApurte HauMeHbIlee HATYPANLHOE UHCAO, NAI0MIEE MPHA Ae-
NeHHR:

a) Ha 2 ocraTox I; 6) Ha 3 — ocraTok 2;
B) na 4 — ocratoK 3; r} Ha 5 — ocraTtok 4;
n) aa 6 — octaToK B e) Ha 7 — octarok 6;
XK) HA 8 — ocTarok 7; 3) Ha 9 — ocrarok §;

#) ra 10— ocratok 9.
Caeayommue AeficCTBHTENLHBIE YHCIA PACHCJONKHTE B MOPAA-
Ke BO3pacTaHus: 1%; —0,21212121..; L,112; —0,(2); IILI,
L), —0,(21); —0.2

a) Kakoeo Haufoabliee ReHCTBHTENbHOE YHCJIO, MeHbUIee
0,9, B HecATHUHYIO 3alHCh KOTOPOro He BXOHMT uugpa 9?
6) CywecTeyeT JH HaHMeHbiliee YHCAO, Gosbluee 1?

B) Kakoeo HanMeHbllee AeHCTBHTeNLHOe YHcao, Goabluee
3,6, B 6eCKOHeUHYI0 QeCATHYRYIO 3aMHCh KOTOPOro He BXOAAT
uugpper O; 1; 22

a) ¥Ykaxure 00slKHOBeHRYW HOpoBb CO 3HaMeHaTejeM 7,
Soasmyw 0,5, #o meunumryip 0,6

6) ¥YKaxuTe Bce 00bIKHOBeRABIE JIpo6H cO 3HaMenaTenem 13,
Goabwue 0,4, Ho Mensmne 0,6. Ckonpko Takux apoGeii?

YKamHuTe 23 KOOPAHHATHOH OCH C €JHHHUHBIM OTPE3KOM
nnuuoﬁ 10 ¢cM yucaa:

1 1 i 3 7
a) I;

7L
’2’4'8’|0'4’10’ 4’
6) 1; 0,5 0,1; 09; 0,35.
YKamee Ha KOOpAMHATHOH OCH 4HCAA:
a)2 4.1, 1.5,
» 2 , 4 ‘ 8 » 8 1
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255,

64

251,

252,

253.

2564,

256,

[ U S
6) E. 1_0’ '2'6v E’
8) 0,1; 0,4, 0,9; 1,2; 0,35, 1,25; 0,95;
r) —1; —0,1; —0,5, —0,8 —1,2;, —0,75

3 1 3 1
o —3 —lgi —1 T3 T Tl

BrifpaE eAMHHUHBIH OTPe30K, YKaXHTe HA KOOPIAWHATHOH
OCH 4HCAA;

a) —3758 1 —3760); 6) 2,125 u 2,127,

YraxuTe Ha 310H XKe KOOPAHHATHOH OCH KaKoe-aHGo vHC-
Jg0, GoJsibiee ORHONO H3 YKa3aHHBIX YHCEA H MeEHbIEe
Lpyroro.

Hzo6paskuTe KOOPAMHATHYI} OCh BEPTHKAJBHO C ROJNOMH-
TeJAbHOH MOJYOCchio, HaNpaBJdeHHON BBEPX. YKaXKATe Ha Heh
yucaa:

ay 1; 2; 3; 4 6) 0,5, 0.7, 1,2; 1,3;

B) —1; —2; —3; —4; ry —03; —0,5; —0,9; —1,2.
B mexapTtoBoii chucTeme koopAuHAT xOy:

a) OTMeThTe TPH TOYKH, HMeloIHe abcuncey 2, onpeaenute
HX OpAMHATH H 3aNUIIATE KOOPAHHATH 3THX TOUEK;

6) oTMeTbTE TPH TOMKH, HMEIOILHE OPAHAATY — 3, ONpefent-
Te HX alCLHCCH H 3aNHIlHTEe KOOPAMUHATBI STHX TOYEK,

B) OTMeTBTE TPH TOUKH, HMeluHe abeuMccy 0, onpenennte
HX OPJIHHATHL M 3ATMIIHTE KOOPAWHATH STHX TOUYEK;

r) oTMeTbTe TPH TOMKH, HMeloue opAunary {0, onpenenure
HX aGCUHCCH H 3alHIIHTE KOOPAHHATH 3THX TOUEK.
[MTocTpoiiTe Ha KOOPAWHATHOH NAOCKOCTH TOMKU:

a) A{l; 3), B(1; 8), C(1. —2), D(1; 0,

6) A(—~2; 2), B(—2; —2), C(—3; —1), D(—1; —3)
B) A(0,5, —2), B(0; 0,5), C(—1,5; 0), D(0; —2,5);
r)A(—25; —05), B(—1,5 1,5), C(L5 —1,5), D(25; 0.5).

a) Ilocrpoiite 3amknytryw acomahyiw ABCDMNK, ecam
A(—2;2), B(—25; 2), C(—05; 3), D(L,5; 2), M(1; 2),
N{l; —05), K(—2; 0,5).

6) IMoctpoire nomanyw ABCDEFKND, ecnin A {—2,5; 1,5),
B(—4; 1,5), C(—25; 4,5), D(—2,5; 0,5), E{—5,5 0,5),
F(—45 —05), K(—2;, —05), N{(—1,0b), D(—2,5 0,5).
Ha koopanuaTHOl NJAOCKOCTH OTMETbTE BCE TOUKM:

a) abCUHCCH KOTOPHIX Goabme 1]

6) opAMHATEl KOTOpHMX Menbine —3;

B) a0CUHCCHl KOTOPHIX YHOBJIETBOPSIOT HEPABEHCTBY X5 — 2
) OPAHHATH KOTOPHIX YAOBJETBOPHIOT HepaBEHCTBY 432 3;
1) aGCUMCCH! KOTOPBIX YAOBJETBOPSIOT HEPABEHCTBY — | < X< 3.
€) OPAHHATEL! KOTOPBIX YAOBJIETBOPAIOT HEPABEHCTBY — 5 < y=<<l.



257. 3anuunTe KOOPAMHATH TOWEK, H300paKeHHbIX:
a) Ha pHCYHKe 8; 6) ma pucyHke 9.

0
-1 1

: -
X

Puc. § Puc. 9

258. OTMeThTe Ha KOOPAHMHATHOA IJIOCKOCTH BCe TOUKH!
a} abcuMcchl KOTOPHIX PaBHH 2;
6) OpAMHATHL KOTOPHIX PpaBHE —4;
B) abcuucch KOTOphIX paBHHl 0;
r} OpAHHATHEL KOTOpPHMX pashm 0;
A) aGCUHCCH M OPAMHATH KOTOPHX PABHHI.

259, OTMeTbTE Ha KOOPAHHATHOH IJOCKOCTH TOMKH {X; §), KOOp-
AHHATBI KOTOPBIX YAOBACTBODAKT YCHAOBHAM.
a) x=3, y=>2; 6) x<<—2, y=—4;
B) 0<<x<<5, y>4; r) x<<0, —2<y<4;
a) —l<<x<<3, 0<Zy<I5;
e) —3<x<], —2<Ty=<l.

260. HMao6pasute Ha KOODAHHATHOH OCH ¢ eJHHHYHLIM OTPE3KOM
anunofi 15 cM npubamxkenns uncaa 0, (5): 0,5; 0,55; 0,555; ...

261°, Ha onHO@ yawke BecOB JEXHT MakeT ¢ KOHPETaMH H THpH
B 100 r, a Ha Opyrofi uailKke ypaBHOBEIIHBAIOWAA HX THPH
5 0,5 kr. Kakoga Macca nmakera ¢ KondeTamu?

262. CocTaBbTe uMCT0B0€ Bbipa)eHHe AJA PpeWeHUsd 3afauw:
a) Kynaeno 3 kr 2640k 10 5 p. 3a | Kr u 2,5 Kr rpym, KoTo-
phie cTOAT popoxe Ha 1 p. 3a 1 xr. Onpeneante cTOUMOCTD
IOKYTKH.

6) Mmeerca 8 kymiop no 10 p. u 3 kynwpw no 5 p. Kynn-
JH 2 Gatona xaeGa no 4 p. CKoJMBEKO IeHer octanock?

B) B nepsoii 6puraze 12 pabounx, Bo 8TOpOHl B 3 pasa Gonb-
ule, ueM B nepBo#l, a B TpeTheii Ha 22 pabounx Menbile, yeM
B IBYX TIepBbIX OpHragax BMecTe. CKOAbKO paGounX B TPeTh-
eit Gpurape?

3 Huxonbckmit, 7 xka. 65



263.

264,

265.

266.

267.

268,

269,

3adauu are-Xopeamu (ox. 787—850).

a) Hahaute nsa uMcaa, 3Had, 4To MX cymma pasHa |0,
4 WX OTHoWeHne — 4.

6) Pa3zHocTh ABYX 4YHCeN paBHA JARYM, a MX OTHOLeHWe —
yueny, obparaomy nsyM. Hahgnate 3Th uncna.

a) Paccrosinne mexay cenamu 18 k. IyTHuk npowen B
5 pas Gosbile, YeM ocTagoch Mpo#TH. CKOMbKO KHAOMETpPOB
OH yXe npowea?

6) HekTo moacuutaa, uto Npowealas 4acTs CYTOK B 2 pasa
MeHbwe ocTaelwelicA. CKOABKO BpeMeHH Mpolao ¢ Hadana
CYTOK?

B) HekTo noncuwran, uro ¢ Hayajsa ropa npowac B 4 pa-
3a Godbine AHed, yeM ocranock A0 KoHla Topa. B kakoM me-
cAue OH BeJ NOACYETHI?

BpaT ¥ cecTpa KOJNMEKLUHOHUPYIOT OTKPHITKY. ¥ Oparta B
2 pasa GoJsbllle OTKPHITOK, YeM Y CeCTphbl, a BCero y HuX
60 oTkpeIToK. CKONbKO OTKPRITOK Y Kaxaore?

a) IIpa GpaTa KOAJEKUHOHUPYKWT MapKu. ¥ crapwerc Gpara
B 3 pa3a Gonblle Mapok, YeM y MJalllero, a BCeTo y HMX m
MapoK. CKOALKO MapoK y Kamjoro?

CocrapbTe GopMyny OAA NOJAYUYEHHA OTBeTa M HaWgMTe ero
apun m=100, 120, 160.

6) Hpa 6pata KOMNEKIHOHUPYIOT MapKH. ¥ cTapwero Gparta
B n pa3 GoJsblle MapoK, 4YeM Yy MJajilllero, a BCerc y
HHx 150 Mapok. CKONLKO Mapok y Kamaoro?

CocraesTe dopMyny Aasn HOAYUYEHHA OTBETAa W HAWAMTE ero
npu n=2, 4, 5

JlBe cecTphl KOMTEKUHOHHPYIOT OTKPHITKH. ¥ crapuedi cecr-
pEL B 72 pa3 GoJblie OTKPLITOK, 4eM ¥ MAanuwed, a BCero y
HHX m OTKPpbiTOK. CKOABKO OTKPBITOK Y KaXKJoH?
CocraBbre GopMyay AAA TOAYYEHHH OTBETa W HaAAUTE
ero npu:

a) n=3, m=280; 6) n=4, m=395.

B wmarasun npusesin m kr ap6y3oB w anins, Macca apOy-
30B Oblma B n pa3 Oojbwe Macen Akieb. Kakosa macca
AbIHbL?

a) Peurnte sapauy gas m=0600, n=3.

6) IlopGepure Apyrue Takve HAUEHHN M H 1, UTOOLI OTBET
BbIPaXKaJacd HaTypasdbHbiM YHUCJIOM.

a) Baca pewnsi g 3 pa3a Goavwe 3agau, yem Ilers, a Tlers
pewnn Ha 12 3agau medbwe, yvem Baca. CKonbKo 3afay pe-
UIHJ KaXani?

6) Bepa Boiyunna B # pa3 MeHblUe CTHXOTBODEHH], ueM
Iloas, a Tlons Belyuuna Ha 6 cTuxorBopenufi Gosbwe, yeM
Bepa. CkoAbKO CTUXOTBOPEHHII Bhlyuusaa Kaxpaas?
PewnTe zapauy gna a=3, 4, 7.



270.

271.

272.

273.

274,

275.

276.

2717,

278.

279.

a) Boea pewna B n pa3 MeHbllle 3agau, 4yeM ToJf, KOTophil
peurnn na m 3ajnay Godblle, yem Bosa. CKoNbLKO 3ajay pe-
WIHA KX AP

CocrtasbTe QOpMyay IJf pelleHHA 3aiau#.

6) [onGepure Takne 3HAYEHUS M ¥ n, YToGbl OTBET B 3ajaye
NYHKTA a) BRIPAXKAJCH LENbIM YHCIOM.

a) Ha nepsoit nonke B 2 pa3a Gosbine KHAT, 4eM Ha BTODOT,
HO Ha 23 KHWMH MeHbLIE, YeM Ha JABYX MOJKaX BMecCTe.
CKONBKO KHHr Ha Kaxuaoh mnoake?

6) B cy660ory marasud npojan B 3 pasa Goable Konder,
yeM B OATHHLY, RO Ha 50 Kr MeHbuie, yeM 3a o6a 5T# AHA.
CKOﬂIﬁbKO KHJIOTPAMMOB KOH(ET NpoaaH0 B KaKAbH H3 3THX
JAHei?

a) CymMa JBYX SHceJ, OJHO ¥3 KOTOpHIX Ha 5 Goabuie apy-
roro, pasra 19. Hafipute stu uucna.

6) CymMa ABYX YHCes, OAHO ¥3 KOTOPBIX Ha 5 MeHblIe Apy-
roro, paeda [9. Haklipure ste uucna,

B) CyMMa ABYX uMces, OAHO M3 KOTOPHIX B 5 pas Goabue
npyrore, paBHa 19. Hafigure 3tu uyucna.

r) CymMMa ABYX yHCeN, OAHO #3 KOTOPLIX B D pa3 MeHbIUE
apyroro, paeHa |9. Halaare 3TH uHcna.

3a aBe KHATH 3anaatuas 15 p. Onpeneante CTOHMOCTb KaXK-
A0# KHHTH, eCIH H3BECTHO, UTO OfHA M3 HHX Ha 4 p. JelleBJe
Apyroh.

3adana C. A. Pawuncrcozo. [Ipa Manbunka wrpafi¥ B LIawl-
KH. Yepes HECKOABKO MHHYT Ha AOCKE 0CTaA0Ch MYCTHIX KJe-
TOK BTpoe Goblie, YeM 3aHATHIX WAILKaM#, 4 Y OAHOTO
MaJbpYMKa Ha 2 Wallky Goablue, YyeM y Apyroro. CKoAbKo
[IaWeK OCTajJoCh ¥ Kamaoro?

CkopocTb Tetdenns peku 2,5 kM/u. 3a CKONMLKO YACOB KaTep,
HMefonnii cobcTEeHRY 0 cKopocTh 20 KM/4, mponabiBeT pac-
CTORHHME Mexay NpHcrausmH 12,6 kKM Tyaa ® obpaTHo?

CKOpoCTb A0AKH MO TedeHHI0 12 kM/4, a MPOTHB TeueHMs
9 kM/4. KakoBa cKopocTb TeUeHHA pekH M COOCTBEHHAH CKO-
pOCTb JIORKH?

Paccrosnrue, pasHoe 42 KM, JOAKA NPOILILIBAET [0 TEUEHHIO
3a 1,4 4, a nporuB Teuenus 3a 1,6 u. Kaxkosa cKopocTh Teue-
HAS PEKH # COOCTBEHHA CKOPOCTL JIOAKH?

PaccTosnne Mexay NpuCTaHAMH, paBHoe 42 KM, TellloXoi
NPOXOAMT MO TedeHHio 3a 1,2 4, a NpPOTHB TedeHus 3a
1,4 4. 3a CKOJIKO 4aACOB 3TO PACCTOSHHE NPOMNALIBYT NJAOTHI?

[Ba nmeurexopa BBHILJIA H3 ABYX IIYHKTOB OJHOBPEMEHHO Ha-
BCTPEYY APYT APYFY €O CKOPOCTAMH 4 KM/4 # 5 kM/u. Uepes
CKOJIBKO YacOB OHH BCTPETATCHA, €CAM PacCTOsHHE MEXAY

MyHKTAMH PaBHO S KM?
67



280.

281,

282%,

283,

284,

285,

286*,

CoctaBbTe HOPMYAY AMA peuleHHs 3a1aud H HaAAHTe OTBeT,

ecnu:
a) §=27, 6)$=72; B)S=4,b.

JBa nemexoaa BbIULIH H3 ONHOMO NYHKTA OAHOBPEMEHHO B
OMHOM HafpaBJeHHH CO CKOPOCTAMM 4,5 KM/4 u 6 km /4. Ka-
Koe paccroaHue GYAeT MeXAy HHMH uepe3 f 4?
Cocraebre GpopMyny Ans pelleHHA 3aZa4H N HallluTe OTRET,
ecJTH:

a) =2, 06)t=32, g) =24

Wz ropona A Bbiexala rpy3oBas MallHHa CO CKOPOCTBHIO
60 km/u, Uepes { u Benen 3a Hell U3 TOTO XXe TOPOAA Bbiexa-
Jla JerkoBas MauinHa co ckopocThio 80 km/4. Uepes ckoJb-
KO YacoB JETKOBAA MAUIMHA JOTMOHUT FPY30RYHO?
CocTaBbTe QOPMYJY MJIA pellends 3a0aYd U HAWAHTE OTBET,
ecan:

a) t=2 6)t=205; B} =34

Hs ropoaa A sriexan aBToGyc co ckopocTbio 60 km/u. Uepea
{ 4 Bcaes 3a HHM M3 TOpPoRa B Bbiexana jerkosas MaLHHA
co ckopocThio 80 KM/u. Uepe3d CKOMbKO 4aCOB JE€TKOBAA Ma-
IUYHA JOTOHHT ABTODYC, €CAH PACCTOAHHE MeX(AYy TOPOAaMH
pPaBHO S KM? .

CocTaBbTe (opMyJTy A/ Pellenysi 3aAa4H 1 HaHUTE OTBET,

ecau:
a) i=2, §=20; 6) (=25, S=I5.

Jauuuk mpuruwien oT Kaux HA CTaHUKML 3a 13 MHH 10 oTx0da
noeana. Ecau Gul OH HA KaXAbl# KUAOMETP TPATHI HA 3 MHH
Goablle, To nprwen 6wl 32 | MHH A0 ero ornpasaends. [la-
JeKD JH OT CTAHIHH YHBET JAYHHK?

Crapunnas sadava. Ecan npeanosioxuTsb, uro acwags Ge-
KHT BTPOE MelJleHHee Noes/a JKenesHol 1opork, To ona 6y-
JeT OT Hero oTcTaBaTh HA OAHY BEPCTY KaXKAHe 3 MHH.
Onpenennrte ckopocTh noesna. BripaatTe 0TBET B KHJAOMET-
Pax B 4ac ¢ TORHOCTbIO A0 AecHAThX. (1 BepcTa~2 1,067 Kkm.)

Ot Mockesl a0 Kypcka 537 kM. M3 Mockew B Kypcx BbI-
wen noesp co ckopoctbio 60 km/u. Yepes 6 4, B 20 u
55 MuUH, Ha NpOMEXYTOUHOR CTaHIUM TIepBHIA Noead BCTpe-
THJICS ¢ Moe3now, Bewesmum #3 Kypcka B Mockey B 17 u
55 wmuu. Onpefenute, ¢ KaKo#l CKOPOCTbIO ABHIAJCH A0
BCTPEUH BTOPOH moesn?

K npresny HadafbHMKA HA CTRHUHIO OGBIYHO TIPHCHAAIOT
Mmawmney. [IpHexan oR OAHAXABL Ha uYac paHblie, MOWEN
NewKoM #, BCTPETHB NOCAAHHYI0 33 HAM MAUIHHY, OpHOHII
¢ Helt HA mecto Ha |0 MHH panbwe ofsuHoro cpoka. Bo
CKOJIbKO Pa3 CKOPOCTb MallMHB! GOAbINE CKOPOCTH Hawanb-
HUKa?



287.

288.

289,

290,

291.

292,

293,

294,

295.

296.

297,

Paageaute 4HCA0 @ B OTHOWeEnMn 2:3, ecau:

a) a=200; 6) a=355.

Paapenure uucsao 777 B OTHOLIEHHH mM:A.

Coctaebre dopMysbl A pelleHHs 3aJaul M HalIHTe OTBe-
Thl, €CJH:

a) m=3, n=4, 6) m=6, n=1.

Crapunnas 3adasa. TpH WBen 3apaboTain B OXHOM AOME
21 p. 15 K., npHyeM nepeas pabotana 4 gas no 10 4 exe-
AHEBHO, Bropas b AHell 1o 9 u u TpeThst 7 anedt mo 8 wu.
CKOJIbKO NOJYYHT KamAas H3 3apaloTaHHON CyMMbl CO06-
PasHO BpeMeHH, ynorpeGaeHHOMY Ha paboty?

a) Hatinute % OT uMcaa 324.

6) Halinure uncno 3 KOTOpOro paBHbl 324.

t
4
B) Kakylo wacte uucna 450 cocrasaser uucao 1807

a) Haftnute uncao KOTOPOro PaBHbI % ot 600.

iy
6) Haiignte uncao, 0,6 koroporo pasuel 0,1 ot 120.
a) Hadgure 0,13 uncaa 400.

6) Haiiarre uncao, 0,3 koroporo pasns 999,

a) Haipure 13% umcaa 40.
6) Halizure uncao, 12% xotoporo pasun 24.
B) CKoabKko nmponeHToB uncaa 480 cocrasmaaer wuciao 3607

2
a) Uucao 250 yMmeRbwuTe Ha 3 97TOro uHcha.

6) Yucao 300 ypeauunte Ha 14—5 3TOTO YHCAA.

1
a) Uucno yMeHbUIHAH Ha g OTOr0 uMCAZ W NOSY4IH
80. Ha#ignre uncao,
6) Umcao yeeaduran Ha

500. Hafipute uuchao.

a} Cymma 12 000 p. yBeanunaacs ua Braane B 6anke Ha 5%.
Kakad cyMMa MofyuyHJaach?

6) 3apnnata pabornnka coctaBraa 650 p. C 3Tol cyMMEI
yaepxauo: 1% B nencuonnnt goua v 12% ocratka — mno-
goxoxHbi Hagor. Ckodabko py6aed TNOAYUYHT paboOTHHK?

ITOr0 4YMeaa H MOOJYYHJIH

~1| o

B nawem knacce 30 yuawnxca. B npowaom rony% Kaacca
YUHJIHCh HA «4» W «B». B 3TOM rogy uuchao peb#T, KOTOphie
yuatest Ha «4» u «5», yBeNHYHAOCh HA = . CKOALKO pelsAT
Tenepb yuaTcsl Ha «4» M «H»?
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298,

299.

300.

301.

302,

303,

304.

305.

Crapunnan sedava. Hekro, oTnpaBasach B RaBKY, B3I ¢
coGoio 10 p. Ecan 6B 0H H3AepKan emne YeTBREPTh TeX JeHer,
KOTOPHIE ¥ HETO OCTAJAUCH MOCAE MOKYNKH, TO ¥ HEro OT B3fA-
TEIX ¢ co6010 AeHer ocTaaock Ghl ToAbKO 75 K. CKOAbKO OH
Haaepxan?

1

Jloxoa npeanpusaTus B (espase GuA Ha 3 Goablie, 4eM B

1
AHBape, a B MapTe Ha & Goanile, yeM B pespane. B kakom
Mecqdle NPHPOCT HOX0Aa Obla Gosblue?

[MpeanpuaTHe MMeeT ONMHAKOBEBIN AaA AHBapA u QeBpasn
NJA3H BHITYCKA NPOAYKUKK. [lnaH Gun NepeBbiMOJHEH Ha
9% B simBape u Ha 11% B ¢eppane. Ha ckoabKo MpoLeHTOB
6blsl NEepeBBUIOAHEH [J1dH BBITYCKA MPOAYKHHH JBYX
Mecsines?

a) Yepes nepeyio TpyGy Gacceild Hanmosnaerca 3a 12 4, ye-
pes BTOpylo TpyOy — 3a 24 u. 3a cKoawKO 4acoB Gaccelin
HAMOJAHHTCA 4Yepe3 obe 5TH TpyGo?
6) [Neppas 6purana MoXKeT BLIIOAHHUTHL 3aAaHKe 3a 36 pnei,
a Bropasi — 3a 45 nHeil. 3a ckoabKO AHeH ABe GpHUrajbl Bhi-
NONHAT 3ajaHKue, paBotas BmecTe?

a) Hea BenocHmegucTa OAHOBpEMEHHO OTMPABHIHCE Ha-
BCTpeuy Apyr Apyry us asyx cea. [lepsuifi Mor Gwl npoexathb
pacctoaHHe Mexay ceaamy 3a 30 MuH, BTOpod — 32 45 MHH.
Yepes CKOABKO MHHYT OHH BCTPETATCA?

6) IMewexon MoXeT NMPOHTH paccTOSIHWE MeXAy ABYMA ce-
JaMH 3a 6 4, a BENOCHNEAMCT MOXeT NpoexaTh 3TC pac-
cTosinue 3a 3 u. Uepes CKOABKO YacoB OHY BCTPETATCH, eCIH
OTNPABATCH OAHOBPEMEHHO M3 3THX Cejl HaBCTpeuy ApYT

apyry?

Onue MacTep MOXET BRINOAHMTL 3aka3 3a 2,4 4, a Apyroi
3a 4 4. 3a CKONLKO 4acOB OHK BHMNOJHSAT 3aKa3 MPH Co-
BMecTHOH paGote?

HMeroniuxcs maTepranos XBatut Aaa paboThl NEPBOro Lexa
Ha 30 gHe#l wauW BTOpOro Hexa Ha 42 aHa. XBaTHT AU HTHX
MaTepuaJos Ans paBoThl ABYX 1UexoB B Teuenue 18 aueir?

[Tepraa Gpurana, pafioran oTAeAbHO, MOXeT BbiO/JHHThL 3a-
AaHue 3a 3 OHA, a BMecTe CO BTOpO#A Gpurajiof — 3a 2 ang,
3a ckonbko AHeRl OfHA BTopad GpHTralAa MOXeT BEIMOJMHUTEH
TO e 3zajaHue?



(a1b) |= AJWEBP AMMECKME
BbP AYKEHMA

§ 4. OOZHOUYNMEHDI

4.1. Yncaombie BRIpAKEHHS

Ilp¥ peweH#ds MHOrKX 3aaay NPHXOANTCA HAl 3aJaHHBIMH YHC-
JaMH TIPOM3BOAHTE apHPMeTHYeCcKHe JeHCTBHA: CJAOMEHHe, BbiUKWTa-
HHe, YMHOMeHHe H Aenenve. Ho vacTo, mpexpe 4yem D0BROAHMTHL A0
KOHIIA KaM[0€ H3 3THX AeHCTBHHA, yno0HO aapaHee yKa3aTb NOPALOK
(uaad), cleays KOTQPOMY HaJ0 OPOH3IBOAHTL 2TH AeHCTBHA. JTOT
J4H CBOJAHTCA K TOMY, YTO NO JAHHBIM 3aa4M ¢ INOMOLILK YHCEN,
3HAKOB AEHCTBHH H CKOGOK COCTABAAETCH YHCAOBOE BbIPAXKEHHE.

[lpusenem nipumepsi YHCAOBRIX BHPAXKEHWH:

3 1\ 5 3
(z-3) =657

(937 —811):634- 22 _2.(7—24:2);

g3y 32
(39—15);2 +ﬁ'

Ecil B YHCAOBOM BhIpaKeHWH BHITIOAHWTL BCEC YKA3aHHBIE B HEM
,ElEﬁCTBHﬂ, TO B pe3yabTaTe 00JAyYnM AeHCTBHTEALHO® UHCAO, opo Ko-
Topoe rOBOPAT, 4YTO OHO pPAaBHO AAHHOMY YHCJIOBOMY BbLIipAXKEHHIO.

Tak mepeoe YHCAOBOE BHparKeHHe PABHO 2, BTOPO@ PaBHO TOXe
2, Tpetbe e papho 0. [TosToMy nuwyT:

3 1\ 5 3 .

(%) —G—9=2

(937 —811):634- 222 9.7 - 2:2)=2
.03 3-22_

(39— 15): 2 + 22 =0.

HogyepkueM, 4TO uuc/ioBoe BHIpAXKEHHE ONpeAeAseT, KaKue
ApHPMEeTHUECKHE AEACTBHS M B KaKOM TOpPSAKE Halo TIPOH3BECTH
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Haj JaHHBIMZE uYdcaamH, CkoOKH NOMOTAalT YCTAHOBHTH NOPALOK
JAefcTBHi.

[Ipu sTOoM, KOHEdHO, IPEANONATaLTCH, YTO BCe AeHCTBHA BO3MOXK-
HO ocylecTBaTh. [Toacuum 3TH caosa. Becerna BosmoXxHo nponaBe-
CTH CJIOMeHH#e, BHIYHTAHHE M YMHOMeHHe Jo8eX 4yHcea. A BOT je-
JHTE OJHO YHCAOC HA APYTroe MOXHO, TOJNBKO €CJH eNHTEAD He paBeH
HYJ0: HA HYJb IeAHTH Helb3A. ECAM B laHHOM BLIpaKeHHH HA HeKo-
TOPOM 3Tamne BHUHCACHHH TpeGyeTca AeAMTb Ha HYAB, TO 3TO BhIpa-
JKEeHUEe He HMEeT CMbicaa.

Hanpimep, Bhipaxenus

0,37 — 3140172 | 35,079

1,54 (2—5):2" %—0,(3)

He UMelT CMbICAa, MOTOMY YTO NPH BLUIOJHEHHH YKAa3aHHLIX B HHX
Jeficteufi TpeGyeTcad HeAHTh HA HYAb.

JaMeTHM, YTO MHCA0BOE Bbipa’KeHde MOXKET COCTOATE #3 OLHOTO
uhcaa.

|
306°. Kakoe uncaoBoe BhipaXKeHHe MMEET CMBICH; HE HMEET CMBICIA?
307, Moxer nu YHCAOBOE BhIpAXKEHHE COCTOAThE M3 OJIHOTO YHCAA?
308, Ha#tnute wHcHo, paBHOe AAHHOMY YHMCAOBOMY BHIpaXKeHHIO:

a) 2:(—65+35)

6) (3,5-24-5%-:7'5)-5;

8) 3(5%——6%);

r) (—12§):3%+ 13,5:4,5;

1) 6(—1.25)+(—):(—13);
e) (4,3—51“—5)-4%—2,5-2.

309. YcranoBuTe, Kak#e U3 CIAYIOUIUX BEIPAKEHNH HMEIOT CMBICH
H Kakde He UMeloT. [lna uMmeomux cMbICT HARANTE 4HCAA,
KOTOPBIM OHH paBHBbL

1
4 +54—0.26)
3 ] 2 5 2%,
0,0(23)— 0,1 '(_5+7 32 3)’

[ 1 .25 V4.
6) 3?"“?(75'? 14)7,
3.(4)+6%

_.l_:(12i—8§§? -(2%—1%).

7 11
55—2 T_O’S

a)
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310. CoctaBbTe uHCI0BOE BhipakeHue, pasxoe 100; 0,2; —4.
311. MmeeT /in cMbIca naHHOE YHCAOBOE BhipaX(eHUe:

2y 810 6) 7.8 _
624—312.2 —564—35.1233
2.4:3 34-14
» - i) » ;
B) 06—18:3° r)

—1,8—3%-(—2)
312, 3anuuwnTe;
a) KBaapaT uncaa —2;
6) yRBoeHHoe uucao 12;
B) Ky6 uncaa 0,5;
r) yTpoeHHoe uHcao 5
A) YABOEHHBIl KBaApAT uHcnaa 2;
e) yTpoeHHuIt ky6 uyHchaa —I;
X) npoH3sefeHde uHcen —b5 M 4;
3) yABOGHHOE MpOH3BepeHHe 4Hcea 7 H 2
®) MpoM3BeAeHHe YUCAA 4 W YABOGHHOTO YHcJsa 6;
K) NpOH3BeJieHHe YHcaa —D W KBajpaTa umcaa 3.

4.2, BYKBEHHbIC BbIpAXKEHHA

Eciin B WNCA0OBOM BhipaKeHHH HEKOTOpPBbe (HMJM BCe) BXOAHmMMHE
B HEro ¥MMcjaa 3aMeRHT: GYKBaMH (pa3Hble WHCAAa — pasubiMn Gyk-
BAMH), TO MNOAYYHTCA GYKBEHHOE BhIpaXeHHe.
Hanie Bcero HCMOJNB3YWT OYKBH JATHHCKOTO aAdasuta.
flpumep I. EciR B 4HCAOBOM BLIpaMeHUH
543
2
3aAMEHHUTD UMCAo & 6ykBoH @, uncao 3 Gykeo# b M uucsio 2 6yksoii ¢,
TO NMOJAYYHUM GYKBEHHOE BBIpaXXeHHe
atb
— -
Hpumep 2. EcAn B 1HCADBOM BHIpAMKEHHH
(5—3)+(5—-2)
5—1
3aMeHNTb uncA0 5 Oyksofl x¥ M yucno 3 GyKBol ¥, TO MOAyuuM GyK-
BEHHOE BhIpaXKeHHe
(x—9)+(x—2)

x—1
Bor eme npusepst GYKBEHHBIX BbIpaeHHH:

at+(—a)—(a+3), x+(y+2) %' jtg .

BykeeHHOe Bbipa)KeHHE MOXeT COCTOSATb U M3 OAHOM GYKBH, HA-
npumep:
a, ¢, i, x.
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BykBeHnHble BblpaXKeHHs HA3BIBAIOT ele aAredpandecKHMy Bpipa-
HMEHHAMW, OTAEJbHBIE YHCHA TaKXKe HA3bIBAWT anreGpanHuecKHMU
BLIP A KEHHAMH,

Ecnu aApa paHHbIX afire6paduecKUX BbIpaeHHs COSAHMHHTL 3HA-
KOM CJIOMKEHHUA, BBIYHTAHUA, YMHOKEHHA WA JRAEHHH, TO NOJAYUHM
CHOBA aarefpanyecKoe BbipaxeHHe, KOTOPOe HA3bIBAETCH COOTBETCT-
BEHHO cymMmoOfl, PA3HOCTbIO, npouzsedenuesm WAN HACTHOIM OaHHDIX
arzebpauteckux svipaxenwi. BopoueM, ne Ifisi BCAKUX ABYX Bhipa-
KEeHHH MOXKHO ONpefefiHTh YACTHOR. ITO CBA3AHO ¢ HeseHueM Ha (),
¢ UeM Mbl paccKa)keM MO3[Hee.

Hanpumep, cyMMa, pa3HOCTb, OPOH3BEAEHHE H RACTHOE ABYX aJ-
reSpanuyecKux BhIDaKeHHH

a4+l n a—b

€CTh, B CBONW} OYEPELADL, anreﬁpauqecxne BBIpaXKEeHHS, HMEWIUHE COOT-
BETCTBEHHO BHA!

(a4 1)+(a—b),
(@a+1)—(a—b),
(a+1)(a—b),

(a+1):{a—5) uan

af1
a—b "

3Hak yMHOXeHHH vacTo omyckawTt. Hanpumep, nponssepenne
{a+1)-(z—b) 3anucHBAIOT H Tak:

(g4 ){a—20).
]
313°. Yro naznBaor GykBeHHbIM BhipaxenuneMm? [lpuBennTe npn-
MEpHI.

314°, Moxer A4 OyKBeHHOE BHIpajKeHHe COCTOATh U3 0AHOK GYKBLI?

315°, MoXHO /M HA3BIBATD UHCIO aArelpaHvYecKHM BolipaKeHueM?

316°. YTo Ha3BIBAIOT CYMMO, PAa3HOCTEIO, IPOH3BEIeHNEM, TACTHLIM
OBYX HaHHBIX ahireGpanueckux Boipaxenuii? [Ipuseaure
HpHMEDHIL.

317°. MoxHo /N OMYCKaThL 3HAK YMHOXEHHUS [IPH 3AMHCH POU3BE/E-
HUs anreGpaniyecKHX Belpamenuir?

318. a) B uncioBoM BEIpaXKEHHH —-—-—2755__513 3aMeHHTe Yucao 5 Oyk-
Boit 2. 3anuwuTe nosyueHHoe BHIPa)KeHHe.
6) B uncnosom Boipakenun 4-(6+3 —6)—6+(4-3—4) samennure
uncno 4 6ykBo# @, yucao 6 — Gyksoft &. 3anuwnte noay-
ueHHoe anrefpaHyecKoe BbipaeHHe.

319. Hanumute anrefpauveckoe BEIPAXKEHHE, ¢ MOMOLILI0 KOTOPOTO
BHIMUCAAETCS!
a) nyTh Npd paBHOMEPHOM JBUXEHHH, €CJIH CKOPOCTh JBH-
Kyunlerocsi TeAa v, BpeMs IBHIKeHHR
6) maowagb NPAMOYTOJNBHHKA JJHHBLI &, WHPHHBL b,
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B) NepHMETP NPAMOYTOABHHKA IJAMHLI B, WHPHHB f;
r) AAHHA OKDYMHOCTH palHyca r;
A) nJaomaak Kpyra paguyca R;
e) of'beM NPAMOYroAbHOTO Napasiefcnanesra ¢ AJHHON pe-
Gep a, b, c.

320. HanuwuTe cyMMy, pa3HOCTh, IPOH3BEJEHAE H YACTHOE ABYX
anreGpandecknx Buipamednd: {(a+6) n (3—¢).

321. AnrefpauvecKoe BrIpaskeHue 2n, rae n — awofoe HaTypassHOe
HHCAO, 3aAaeT HATYDaJbHBIe YHCHAA, AeadAwHnecs Ha 2 (4eT-
Hele yueaa). Hannwnre aarebpaudecKoe BepaKeHHe, 3aaa-
ouee:
a) Uesble YyHcHAa, AeasuidHecs Haueno Ha b;
6) HaTypaabHble YHCJIA, heAsimMecd HAa 5 ¢ ocTaTkoM 3.

4.3. NMouaTHe oAHOUNEHA

OaHOuNEHOM HAZLIBAWOT anrefpanyecKkoe BuipaXeHHe, ABAAIME-
ecd nponasejenneM GyxB u ukcen. ITH GYKBbl H 4HCAA HasbiBalOT
MHOMKHTEJAMH AAHHOrO OJHOYJNEHA.

HanpuMep, aarefpanyeckoe Bbipa)XeHHe

3abc

eCTh OLHOWJIEH; €r0 MHOMHTENAMH ABAAKTCA YHCAO 3 H OYKBH a,
b, ¢

3aMeTHM, YTC MPH 3aHCH 3TOTO OAHOUJECHA ONYHIeHB 3HAKH YM-
HOXEHMA,

Bor ete npumepst 0JHOUNEHOB:

x(—=3)-y-1-x, l-a-(—1)-b, “'O'b'(_%)'a'

3aeck (pH 3aMNNCH OAHOUNEHOB 3HAKH YMHOXEHHA HE OnyileHbl.
Yucno uau oany GyKBY TAK¥e Ha3kBawT OJHOUYAEHOM.

Hanpumep, aAre6panueckie Bupamedns a, b, ¢, |, %, 0 — oxno-
YJeHbl.

Yucno 0 nasusaT HYJEBbBIM OJHOYJEHOM.

ChopMynupyeM HekoTOpble CBOACTBZ OXHOYJEHOB.

Caoficrgo 1. Jira onHouAeHA CYHTAIOT PABHLIMH, €CJIH OHM OTAH-
YaTea APYr OT APYra JHMb NMOPALKOM MHOMHTEJeH.

JAf 3amHcH paBeHCTBA ABYX OAHOYJEHOB HCIONB3YKT 3HAK pa-
BencTsa. [loAyueHHOE pAaBEHCTBO Ha3blBaOT anrebpanyeckum papen-
CTROM.

JBa opHounena a3bc u 3cba paBHBI, TaK KAK OHH OTAMYAKTCA
JHWE NOPAAKOM MHOXKHKTesell, 103TOMY NHIWYT aarefpanyeckoe pa-
BEeHCTBO

a3bc=3cba. (N

Huxe peub Gyner naTu Toubko 06 aAreGpanuyeckux papeHCTBaX,
X0TA caoBo «aarefpanyeckoe» 4acTo OYAET ONYCKAThCA.
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OTMeTHM, UTO paBeHCTBO (1) W HAXKEe paccMaTpHUBaeMLle paBeH-
CTBa OJHOYEHOB MPEBpallaldTCA B BepHble YHCJAOBLIE PaBEHCTBA,
€CJIH B HUX 3aMeHuThL OYKBL wuciaMu. Beaw Torna, HanpHMep, B Je-
Boil yactu papsencTBa (1} 6yner HanHcaHO [POH3BEIeHHe uKces, a B
npaBoil TO Xe POH3BEAEHUE, HO C NepecTaBJCHHLIMU MHOXHTENRA-
Mi. A poH3BeeHHe YHCeN He 3aBHCHT OT NOPAAKA er0 MHOMXKHUTe e,

Korpa roeopaT, 4To B paBeHCTBE OYKBLI 3AMEHAKT YHCAAMU, TO
HMelOT B BHAY, 4TO OlHA M Ta e Oykea, rie Obl OHa HHU HAXOARAACH
B PABEHCTBE, 3aMEHAETCA OAHHM H TEM K& YHCJAOM,.

Ceoiictgo 2. Jira 0AHOYAEHA CUHTAIOT PABHLIMM, €CAH OJHMH H3
HHX TOAYYEH H3 APYroro 3aMeHol HEHOTOPHIX €ro YHCAOBLIX MHOXKH-
TeJed MX TIpOH3BeNEHHEM, HanpHMep:

a-7-(—3)-b=a-(—21)-b,
£-2-4.5-3-1.a=c8b3a.

Ceoiicteo 5. OaHOUNEH CUHTAIOT PABHLIM HYJIO, €CAH CPeAH €To
MHOMHTENEH €CThb YHENO0 HYAb, HallpAMeEp:

a{—1)-6-0.c=0,
0-3-¢c-6=0.

QUHOUNEH, CPEH MHOXKHTENEH KOTOPOro eCTh YHCHAO HYJib, ABASA-
eTcA HYAeBbiM ofHoYAeHOM. OCTaAbHblE 0OJAHOYJEHE HA3LIBAKT He-
HYJEEbIMH,

Csoiicteo 4. JIBa 0JHOUAeHA CYHTAKT PaBHBLIMH, €CAH OAHH Ha
HUX TNOAYYEH H3 APYTroro ONYCKAHWHEM MHOXMTeAd 1, Hampumep:

a-l-b.-c=abe,
|-abd=abd.

322°. Yrto nazmpaoT ofHouneHoMm? [lpupeante npumeph.

323°. UTto Ha3blBalOT MHOXHTENAMH ofHoudeHa? [IpuBennTe npu-
MepbE.

324°, fsnserca au oaHouMeHOM uncao; Gykea?

325°. Uro Ha3wBalOT HyNeBbiM ofHoudeHoM? [IpuBenuTe npuMep:,

326. Ilpusepute npuMeph anreGpaUvecKUX PABEHCTB OAHOUJEHOB,

327. Ecau B anrefpanyvyeckoM paBeHCTBE, MOJYUaOIIEMCA IPH Mepe-
CTAaHOBKE MHOXKHTeJeH oJHOouNeHa, OYKBBl 3aMeHUTb YHCAa-
MH, TO MOAYYHTCH JIH BepHOe uKcJjoBoe pabencTeo? [Ipuee-
LHTe TIpHMEpbE.

328. flBnseTcs MM OLHOYJEHOM Bblpa’keHHe:

a) a; 6) a-+b; B} ba;
b
r) b2c; 5 —5p )<
®) 2y, 3) Ta—3  w) — 1,(26);
K) (@a—b)3; J) %axy; M) O?
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329. HasoBuTe uMcaoBbie ¥ GYKBEHHbIe MHOMHTEAM OAHOUJICHA:

a) a%; 6) 0,6xy; B) c%;
T} bdc; oy x{— Dy e) a;
) Skb; 3) 0,2laxy.

330, HamuwuTe Bee ojHOUMEHB!, MOAYYAIIMIHECA H3MEHEHMEeM Mo-
PAAKa MHOMHTeNeH oaHouAeHa:
a) 3ab; 6) d{—2) 3¢ B) x7yz.
331. ¥npocTyute 3anuchk OnHOYAEHA:
a) Oab; 6} xy0z; B} lkpx; r) ablm;
a) a5b(—3)c(—8) o) ﬁx%y(—% 2.

4.4. MpouaseaeHHE OAHOYAEHOB

Npouseegenne oaHOYNEHOB PABHO OAHOYAEHY, MHOKHTEAAMH KO-
TOpOroe ABJAAMTCH BCC MHOMHTEAH AAHHLIX OAHOUYJICHOB,

Hanpumep, npouspenenne opHousieHa a3 Ha onHouneH bca ecThb
oAHOYJEeHn a3bca, YTO 3alHCHBAIOT B BHAE aJAreOGpaHveckoro
paBeHCTBA

a3-bea=albca.

IMpousBenenne £ 0QHHAKOBBIX OJHOYNEHOR, KAXKIKIH H3 KOTOPBIX
ecTb d, KpaTKo 0603Ha4aloT a* u naswipaloT R-i crenenbio a. Yucao
k£ Ha3LIBAOT NOKA3aTeNeM CTENEHHK, a OYKBY @ — OCHOBAHHKEM CTene-
H4. Hanpumep, nHwyT:

aa=a’
aaa=a’,
aaaa—=a'

H FOBOPAT COOTBETCTBEHHO, 4TO

Npou3BeJcHYE @ HA @ PABHO & BO BTOPOH CTENEHH, HJIH @ B KBaR-
pare;

NpPOH3BeieHHe TpeX MHOXHTeNeH, KAaXJbi N3 KOTOPHIX €CTh &,
paBHo @ B TpeThell creneHYu, AW a B KyOe;

MpPOH3BEleHYE METHIPEX MHOXMHUTeAel, KaXKAblH ¥3 KOTOPHX €CTh
a, paBHO @ B YeTBEpPTOH CTenmeHH M T. A.

Muwyr Takxe:

ad=a

H FOBOPAT, YTO & B NEPBOH CTENEHH pABHO A,
Ecan m u n — HaTypaJibukle qyMcAa, TO BBITIONHAITCA PABEHCTBRA:

am_an=am+n, (1)
{ab)y'=a"-b", (2)
(a"y=a™ (3)
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PasedcetBo (1) 03Havaer, 4T0 MPH YMHOMKEHHU CTefleHelt OAHOM
M To# jKe OyKBB [OKA3ATeNH CTeNeHe# CKAARBIBAIOT, 4 OCHOBAHHE
OCTABASAKT IPEXHHM.

PaseHcTBo (2) 03HaUa€T, YTO NIPH BO3BEAEHHH B CTENE€Hb NPOM3-
pefeHHs OYKB HAZO BO3BECTH B 3TY CTeNneHb Kaxayw OykBy H pe-
3¥JALTATH MEPEMHOMNKHTD.

PapeHcTBo (3) 03Ha4aeT, uTO NpPU BO3BENEHHM CTeneHH GYKBLI B
cTefeHb HALO B3ATh [OKA3ATENEM CTENEHH IIPOM3BEeNeHHe TI0Ka3aTe-
Jefi cTemeHed, 4 OCHOBAHHE OCTABHTH NPEXHUM.

CrnpapepuBocth pasedcts (1), (2) n (3) noarsepxgaerca ciaeny-
IOWHMH NpUMEDAMY.

da’=aan-aa=aanaa=a°=a**t?

a'a*=a-aaa=aaaa=a‘=a'"?

(abY=ab-ab=aa-bb=a’t’,

(&Y =a* a’-a’=agaaaa=a’=da*".

Jlna ynpoilleHHs 3anACH OAHO4IEHA OXHHAKOBbIE GYKBEI 3aMeHs-
0T COOTBETCTBYIOUIHMH CreneHAMH 5THX Oyke. Hanpumep, mumyr:

(—3)aaab=(—3)d%.

ChopmyaupyeM eule TpU CBOACTBA OZHOUJIEHOB.

Ceodicreo 5. J1lpa 0AHOYNEHA CUHTAIOT PABHLIMH, ECAH OAHH H3
HHX NOJYYEH H3 APYroro 3ameHOR NpOoH3BeACHHS MHOXKHTEACH, KaX-
Abil H3 KOTOPBIX €CTh OflHA M Ta We GyxBa, COOTBeTCTBYIOWNEH CTe-
neHbio 3TOH OYKBM, Hanpumep:

5a’bab’®=5a%bh*, 2a°baaldb’=2a3p°.

Caolicrao 6. Eciiu nepej, 0AHOYAEHOM NOCTABHTbL 3HAK MJIOC, TO
NONYYHTCH OAHOUJEH, PABHLIA HCXOJHOMY, HATIPHMED:

+ abe=abe,
+(—7)yab=(—T7)ab.

Ceodicrao 7. Ecan nepej OAHOYACHOM MOCTABHTh 3HAK MHHYC, TO
NOJAYYHTCS O[HOYJAEH, PABHLIA HCXOAHOMY, YMHOMKEHHOMY HA YKCAO

(—1), sanpumep:
—ab=(—1)ab,
—(—7Nab=(—1)(—T7)ab.

[Tons3ysce cpoiicTBOoM 7, MoAydYaeM paBeHCTBA:
—(—T7ab)y=(— 1 ((— 1)7ab)=(— 1) (—1)Tab="Tab,
—(—a})=(—1(—1)a=a.

OpHousMen u Takol Xe OZHOUNEH, HO CO 3HAKOM MHHYC [epej
HUM HAa3BIBAIOT NMPOTHBONOJOCKHLIMH ofHOWwAeHamH. Hanpumep, oa-
nounenol 3a’bc 1 — 3a’bc — npoTHBONONOKHBIE ORHOUNEHE. HT06k!
MOAYYUTL OAUH M3 APYTOTO, HYXKHO Iepel APYrHM IOCTaBMTH 3HAK
MHHYC, WJIH, UTO BCe PAaBHO, YMHOXHTH erc Ha wucag — 1.

Hanpumep, oaHousenst @ # —a, TaK Xe Kak —g 0 —(—a) —
NPOTHBOIIOJIOX HEIE OLHOUJEHBI.
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A

332°.
333°.

334°.
335°.
336°.

337.

338,

339,

340.

341.

342,

343.

344,

345.

UeMmy paeHa nepsas cTeneHs OYKBbi 4?

IMo KakoMy mpaBuay:

4) YMHROKAKT CTEMEHH OAHOH W TOH e OVKBEHL,
) BO3BOAAT B CTeneHb Ipov3Bejenve OYKB;

B) cTeneHk OYKBR BO3BOIAT B CTEMeHbL?
Chopmyanpyite cBoRcTBAa OLHOYJEROB.

Kakue ofHOWNEHBI HAZBIBAWT TPOTHBOMOJOKHRIMA?
Kakve ofgHounenn paBhet 0?7

3anuwure BCE ONHOUJIEHDI, FIONYYA0IHeCs U3MEHEHHEM OpAL-
Ka MHQXHTeJeHW OJHOUAeHAd:

a) ah; 6) ab3; B) 2akb; r)y a{—2)bec.
ynpOCTHTe 3aNUCE OJHOUJAERA:

a} Oab; 6} lkpx, B} +xy; ry (—1)ab.
3anuiivre CAHOUJER, MPOTHBONOAOXKHBIH NARROMY:

a) b6ab; 6) (—3)be; B) Bkep,

r o a) —k& e) O

X) 2,5; a) — 18abx.

3anuuute NPOH3BENEHHE OJHOWIEHOB B BHAE CTEMEHH, HA30BH-
T¢ OCHOBAHHE ¥ NOKA34ATeNb CTEMEeHH:

a) bbbk, 6) aaaaa; B) cccocee, r) kkkkkkERkE.

YnpocTuTe 3anHch OAHOUJIEHA, UCMONb3YR CTeNeHb:

a) aba; G) kpppkp; B) 3abab;

r} 7xxyyyyx, 1) ababa; ¢) 3a2a3a;

x) ada’; 3) a’a’a’.

YNpocTHTe 3aMUCh OJIHOW/IEHA, HCNOJB3YS CBOACTRO CTENMEHH:
a) da’; 6) b'b; B) k%K%

r) £x2% e} k'n’kn?

1) asbazé
x) 289505 3) 3a'%°a''p’.
HafinHte omHou/ieH, pPaBHbli NPOM3BEIEHHIO ONHOYNEROB

(343—346):

a) 3ab-2a; 6) 8bc3-b0é

) 9ce’.bice; r) 7e’k-6e k;

n) 4ap®-5a’p; e) 6kp-7k%p

K) 3a’be-babe; 3) 4bc’e-6b’ce;

u) 7¢c%ek-5ce'k; K) Ge2k5p-893€f;

n) 4R34k pt Y M) 9pilyt-4piey.

a) H1pk®-4p%; 6) 15:%%-8x'y:

B) 3a(—6)a’h; r) (—4)02-(—T7) be*

1) (—5) c’k - 5ck®; —TYR*(—9) kp®
K) (—5) 2 8ple’; 3 (25x2_:}-(£6()x2 J_ g

ortevit o (Cfre(-Him
B) 2 ck?-Z ok ) 1§k3p2-(—1%)kp2;
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346.

347.

348.

349,

350.

D(-sreiten (- 2)ar (-1

x) (—l—) 2x3( )ax 3) (—2%)ac2-1§ac.

a) ( ——) ath-5b%-(—2)ack  6) 3ce- 17ek®-26%;
B) 5% 7ce’( —6)- be’; r) (—5) e’k?-6e8p;
i) 7k*p-5px-5k:%; e) 2px>-8x-12y;
x) 12ak%. (—.'i)lm2 2azx; 3) 132k 58y - ayf.
[IpeacraBbTe AaHHYIO CTeNeHb B BHAE [POH3BeleHHSA:
a}) (Jf!f')2 6) (ab)’ B} (2x)%
r) (3y)4 n) (2050) e) (3muk)
x) (13xy2) 3) (17cd)
BoaeegiTe B cTeneHb:
a) (a*); 6) (¥ B) (2a),
r) (36 A) (46;)2 e) (5ab)’;
K) (Tab*) 3) (9b%C): 1) (3c%h),
K) (2a°%°); ) (; 2)2; M) (% aﬂ)z;
1 2 1 3 1 2

) (—1<¢c%); o) (—1=ée); 1=ab};

( 12)3 ( 3‘3) m (17ab)
p) (—gr5).

[IpeacraBbTe AaHHBIH OAHOUAEH B BHAE KBaApaTa APYroro
OAHOUJIEHA:

a) 25a% 6) 494% B) 166

r) 8ie% n) 64k% e) = 9 P°,

x) 2 % a'%% 3) 2 % 57y,

TIpeactaBbTe NaHHLIE OAHOYAEH B BHAe KyGa Apyroro os-
HOWJIeHA:

a) 8a% 6) 27b3 B) 125c

r) 216e% a) ——-a % e) 125 b2

x) l5%a'8p9; 3) 255 lo = b,

351. 3annwure B Tabanue npousseneﬂna OJIHOUYJIEHOB, CTOSALLHX
B BepXHell cTpoke H JaeBoM croabue:
6ab 3b%c 4c%p? 8a's’ 5b%°
3ab
4b¢*
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352, 3annunre:
a) nponapefeHMe KyGa g Ha KBajapat b,
6) npousBeseHHe KBaApaTa & Ha yJABOeHHOe b
B) npouspeieHne KyGa @ Ha YTPOeHHbIA KBaapaT b;
r) yABoeHHoe TNPOM3BeAeHHe KBaapaTa @ Ha Ky6 a.
353. 3anuwuTe B TaGAHIE NIPOH3BEJCHAE OJHOUNEHOB, CTOALLHX B
BepxHell CTPOKe H JeBOM cToabue:

5 75 12a° llax

4q
12ab
10ab®

4.5. CranaaptHhii BHA ofHOuNEHA

I'oBopAT, uTCc HeHyJeBOH OJHOUYAEH, COfepKallMil OYKBEI, HMeeT
CTAHAAPTHBIA BHJ, €CJIH OH HMEeT TOJbKC OJHH YHCAOBOH MHOMXH-
TeJb, 3aMHCAHHBIA HAa NEPBOM MECTE, a KaXJjas ero 6YKBa yuyacTBY-
€T B €0 3alliCH JiHdlb 0JAHH pa3 B BHAEC HEKOTOPOI.:I €e CTeNgHH, IIpHU
9TOM OYKBbl 3aITACARBl B TOpAfKe ajadaBuTa,

Yucaosoli MHOXKATENE HEHYJEBOIC OJHOMJIEHA, COIEPXKALIEero
OYKBEI H HMEIOILEro CTAHAAPTHHIR BUA, HA3HBAKWT KospdHUHEHTOM
o HOUNEHA.

Hanpumep, HeHyseBbe OJHOWIEHDI

1
(—12) ad’c, gx‘yz, (—1)a’
HMeIOT cTaRAapTHHIE BHA. VX Koad¢PHUHeRTH COOTBETCTBEHHO paB-
HBl yHcaaM —12, 3 — 1.
Ecnu HeHY/JeBO# OAHOUJEH HMEeT TOJNbKO GYKBEHHLIE MHOXKHTE-

JH, TO CUHTAWT, uTO ere KoadduuuneHr pased 1.
HanprMep, onHowneHb!

a, ab, X'y

ABJAIOTCA OAHOUNEeHAMH cTargaprHoro suaa. Kospduuunent kaxno-
ro U3 HUX pabBed 1.

Ecau xosd¢unuent HeHy/eBoro OJHOUIEHa CTAHAAPTHOTO BHAA
eCTh OTPHIUATENABHOE YHCJIO, TO TAKOH OQHOUIEH 3ATIHCHIBAIOT elle H
TaK! CHayaJa NUIIETCA 3HAK MHHYC, MOTOM abCOMIOTHAA BEJAHYAHA
KosbhduLHenTa, a 3aTeM OyKBeHHbe MHOXHTeAH. Hanpumep, creny-
0ilHe OAHOUWIEHBl

4
—3 P —a%t
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4
CYHTAKTCA OAHOWICHAMH CTAHAAPTHOrO BHAA! — o — Kosppuumnent

nepeoro M3 HHX, — 1 — Koagpduuueur eroporo. Ilpn stom nuwwyr:
4 4
(__3_) = _Exa;yz’ — a3 =(—1) a2’

JloGoe neficTRHTENBHOE UHCIAO CYHTAETCA OJHOUJEHOM, 3alHCaH-
HeM B cTangaptHoM Buie. Hampumep, ducia 3, —1, 5 aeadaiorca
OJHOY/JIEHAMH CTAHZAPTHOrC BHAA.

CranpapTHeiii B HYyJeBOro ogHounexa ectb 0.

Corefgywuie OQHOYMEHB! 3aNMHCAHLI He B CTAHAADTHOM BHJE:

3a®2be, (—1)ba’d®, 7a'ba’®®, 0.a%°

Jw6oi ogHOUIEH MOXKHO MPUBECTH K CTAHZAPTHOMY BHUAY, MOJb-
3ydch ceoiictBamMu |—7. Huave roeopd, ans Jio6oro ofnousnesa
Ha#geTcAa OZHOYJEH CTaHAAPTHOrC BHAA, KOTOPOMY OH paBen.

PaccMoTpuM NpHMepbl NPHBEASHHA OAHOWIEHOR K CTAHAAPTHOMY
BHLY.

Hpumep 1.
Pa’(—1) c3ab®4c? =( — 12) a®b°c*= — 12a°b°c°.

[lpon3aeefeHHe BCceX YHCAOBBIX MHOXKHTeNed 3fech paBHo — 12,
310 KoabPUUHEHT ofHORMeHa. CTaBUM ero Bnepean Oyxe. [IpowusBe-
HeHue crenenell b pasHo H’.5°=0% npousBeaeHHe cTenmeHed
¢ paBHO ¢-¢” =% ApoM3BeJeHHE CTeNeHell a paBHo a*-a=a’. Pacno-
JaaraeM GyKBH 4, b, ¢ B IOpAAKe NATHHCKOro andaenra. B utore no-
Jy4aem MepBoe PABEHCTRBO. 3aTeM, HCMOAB3YS COMALIEHHE O 3aMHCH
OAHOUJIEHA € OTPHUATENbHLIM KO3G@dHUKEHTOM, THIIEM BTOpOe pa-
BEHCTBO.

Hpumep 2.
a*560¢c=0.

370 HyJeBOH OZHOUNEH, TOTOMY YTO CPEAH €r0 MHOXHTeNeH HMe-
etca wucyo 0. Ero cranmaprueiit Bug ectb uncao 0.

Crenenbio HEHYJNEBOro OAHOMJEHA HA3BIBAETCA CYMMa MOKa3aTe-
Jell cteneneil Bcex ero GykB.

Hanpumep, omnounen 3a’b — TpeTbell ctenenn, ofHOUNEH 3¢ —
nepsoil cremen. CTenenb ofHOYNeHa a’2ba paBHA YeTHIPeM.

[lo onpefencHHIo, ACHCTBHTENbHOE, OTAHYHOE OT HYJA HHCAO CHH-
TAETCH OAHOWJIEHOM HYJIEBOH CTENEHH.

Hanpumep, onnouneHsl

—5 7 —03 17—6

UMEKT cTenens 0.
YHCNO HYAL — HYAECBOH OJHOUJIEH — 3T0 eAHHCTBEHHLIA OAMO-
YJeH, CTeNedb KOTOPOro He onpelefeHa.
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354°.
355°.
356°.
357°.
358°.

359.

360,

361,

362,

363.

Kaxkofi oiRoY/eH RA3BIBAIOT OAHOWICHOM CTAHAAPTHOTO BUAA?
Uro RrasbieaioT KO3(QUUHEHTOM OAHOUJEHA?

Kakoe cTaHpapTHbIH BHA HYJeBOro oOHOUJEHA?

Jlio6olt K opHOUAeH MOXKHO TIPHBECTH K CTAHLAPTHOMY BHAY?
UTo Ra3bIBAIOT CTENEHKLI) OAHOUJEHa?

Yxaxure KosgALHEHT ONHOUEHA, 3a[IHCAHHOrO B CTAHLAPT-
HOM BHJe:

a) i0a; 6) 15a’h; B) 1276°¢%
r) a; n) ce; e) (—8) &'k
*) (—16) kp; 3) 20p°%%, H) —5y
K) —ac

Ha3soBuTe 0QHOUACHE! CTAHAAPTHOrO BUAA, OTIPeJeNHTE HX KO-
3¢ PHLACHTH U CTENEHH; YKaXKHTe 0ZHOUMEHBl, OTAKHUAIOUIHE-
cA TOJAbKO KosddHUHeHTAMH.

a) l—l—a' 6) b; B} —&

r) 4ab 1} —2a; e) 2('}“!)2

x) 10a%c; 3) 76, n) 5ba’c;

K) 3a’be; 1)y —64la; M) 8,3bq;
3 45

H) 3b8; 0) 2—5b; n 15p%

p) 244

[pHBeanTe ONHOUIEH K CTaHAAPTHOMY BHAY:

a) (—2) b3, 6) 4a8;

B) (— 2) bb 4 r) 3a%a’8;

n) px® !7 e) 16x‘§;33x2y,

x) (— b“ —4), 3) 3e2k3(—4) ek

3anm.un're

a) npouspeicHHe KBajaparta a4 U b

6) npoH3BeneHHe KyGa g ¥ yABOeHHoro b;

B) yABOeHHOe TpCH3BejleHHe g M KBajapaTa b,

r) CyMMy KBajpaToB @ H b;

4) KBagpat cyMMbl & H b;

€) Npou3BeAeHUe KBajpaTa @ H KBajpata b;

K) cymmy kyGoB g v b;

3) npounzsegenre b ¥ kyfa a.

[NpuBeauTe OAHOYAECH K CTAHAZAPTHOMY BHAY, RaHAHTe €ro Ko-
3¢ PHUHEHT H CTENEeHb:

a) 3achd;, 6) dcab; B) { — 1} aché;

r) cdab; a) ﬁxy(— 1) yza? e) (—%) xy* (0,3Yz1
®) ba; 3) 7x0y; ") —%;

K) 0.



4.6. MopoGHEie DAHOYNEHH

Henyaespie 0JHOUMEHB CTAHAAPTHOrO BHAA HA3bIBAIOT NOAOOHEI-
MH, €CJTH OHH PABHEB HJIH €CJH OHH OTJHYAITCA AHUbL CBOHMH K03d-
PHUHEHTAMH.

Hanpumep, onnousenst 3ab u S5ab nogobhbl, TaK KaK OHH OTIHYA-
IOTCHA JIMIIb CBOHMH KOo3dhuLHeHTaMH.

Yro6bl ¥3HATE, NOAOOHLL JIH AdHHbIE OAHOUAEHDB], HX HEA0 NpPHBE-
CTH K CTEHAZPTHOMY BHIY.

BoiacHum, nogoGubl an ogHouteHnl abab® u baab®.

IIpuBeseM HX K CTZHAAPTHOMY BHIY:

abab®*=a» u baab®=a.

Onnounedb NOAOGHL, MOTOMY YTO NOC/AE NPUBEAEHHUS HX K CTaH-
AapTHOMY BHAY BHAHO, MTO OHM PaBHbI.
OaHouaeH b
—3a%c u a®(—2)b3c=—6a’bc
TaKXe MOJACGHDI, IOTOMY YTO NOCJEe NPHBENEHNS NX K CTAHIAPTHOMY

BHAY BHAHO, YTO OHH OTJAHYAWTCA JAHIB KOSCIJC]}HLLHBHT&MH.
Cpe,im 0AHOYJNEHOB

a®, b, a® 1, 3a%b, 3ab®

HeT MOJOGHBIX — JIOOLIE ABA M3 HMX HEe NOAOOHLI.

[lo onpeneAeHtio, CYMM2 NOAOOHBIX OJHOYNEHOR PABHA OAHOUJE-
HY, NOXO0OKOMY K2XKIOMY H3 HHX, ¢ KOIQPHUHEHTOM, PABHBIM CYMMe
AanHbX Ko3ddmuHerToR. Ecny cymMma KosddHuMeHTOB pasHa Hyal,
TO H CYMM& OJHOYJIEHOB PaBHa HYJMW.

Hanpumep:

306+ 2% — (3 +2) a’b =52’
282 4 (—2) Pyt =(2—2) £y? =0-£y* =0,
7xyz+ 3xyz +{(—5) xyz=(7+34(—3)) xyz=>5xyz.

[To onpepenennio, pasnocTe ABYX N0AOGHBIX OJHOYJEHOB paBKa
OAHOUNEHY, MOACGHOMY KaKAOMY M3 HHX, ¢ KOI(QHUHEHTOM, pas-
HBIM PasHOCTH KO3 dHUHERTOB YMEHRIIAEMOrD H BHIUATAEMOrO. Ec-

JIA Pa3HOCTb KO3GQUUHEHTOB paBHa HYAIO, TO H PA3HOCTb OAHOUME-
HOB PaBHE HYJK.
Hanpumep:

2abc’ —Tabe? =(2—7) abc® =(—5) abc®= —5abc?,

1 1 Loy 1
5“—3“=(5—§)“—E“'
3ac—3ac=(3—3)ac=0ac=0.

PazuocTs ABYX NOA0GHRIX 0JHOUYIEHOB MOKHO 32AMEHHThL CYMMOf
YMEHLILAEMOr0O W OJHOWJIEHA, NPOTHBOMOJOKHOIO BHIYHTAEMOMY,

84



Hanpumep, Tak Kak

Tab—3ab=(7—3)ab—=4ab,
Tab+4-(—3ab)=(74(—3)) ab=1ab,
T0
Tab—3ab="Tab4( —3ab).
3aMeHy CYMMBI MOAOGHBIX OAHOUYJNEHOB OJHOUWIEHOM, PaBHLEM
370N CYMMe, HA3BIBAIOT NPHBEICHHEM NOA0GHBIX.
fIpumeps. UpHBEACHUA NMOAOGHBIX OLHOUYNEHOB:
! i 1 to1 1 4 6 , 3 1
sa—getga=(z—7t+3)e=(5—H+w)e=me
2 6 4 2 6 4
7xy—7xy+7xy=(7—7+?) xy=0xy=0.

OTMeTUM, UTO 3TH paBeHCTBA, €CAH B HHX 3aMeHHTb GYKBI:I HYHC-
JIaMH, NpPespallaTCcA B BEpPHBIE YHCAOBEIE paBeHCTBA HA OCHOBAHHH
paAcCnpeicAHTEARROIQO 3aKOHa AJAA YHCEN.

|

364°, KakHe 0IHOUAEHBI Ha3LIBAWT MOJAOCHBIMU?Y

365°. Kak ckaaamBawT (BRIYHTAIOT) NoA0GHBIE ONHOUYJEHBI?

366. INpuBenuTe NnpuMepbl PABHON HYJK CYMMBI {Pa3HOCTH) N0A06-
HBIX OJ[HOUJIEHOB,

367. Kak pa3HoCTb ABYX NMOAOBGHBIX OLHOUMEHOB 3aMEHHTb CYMMOH
IBYX APYTHX OAHOYACHOB?

368°. Kak npusecTH nogoCHuie OAHOUMECHEL?

369. Ecau B anrefpanyeckoM pageHCTBe, NoJAyuawouwleMcd NpH npu-
BeAeHHH NOLOCHBIX OJHOUIEHOB, 3AMeHUTh GYKBbI YHCAAMH,
TO MOAYUYHTCH JIM BepHoe YHCAOBOe paBeHcTBO! [louemy?
[TpuBeaure npumepsi.
Cpenn OLHOUAEHOB HalanTe rlOllOﬁHble (370—371):

370. a) azbc 2abca a’be, —3bca’;
6) a®b, —aba’, —3a%60, Taiba

371, 20%; 3a*b%;, 4a%h; 80a*b% o°b; — a'b?; a; 6px, —c;, (—5)a’h;

6a'h, —4pix.
372, Haﬁnn’re OHOYJIEH, PABHBI CyMMe MOAOGHBIX OJHOUYJIEHOB:
a) 2x+3x; 6} 3m45m;
B) at+4a+a; r)y 36+b640b;
a) 2a+4a+6a e) dab+ab-+ 12ab;

x) 174° +13a +lla 3) 150’6 + 14a’6 + 7a’b;
u) 43ce’ J-(—17) ce -J—llce
K) 25b2c2+( 27) B2 +-TH°c” 2

373. Hafinure ognouaed, paBHbu‘—‘l Pa3HOCTH NOAOGHBIX OAHOUMEHOB:

a) 7x—2x; 6} a—3a;

8) 10a— 18a; r) —4b—28b;
a) 3bc— 176c; e} mk—2mk;
x) 28a°—17a%; 3) 4b%c— 12b°;

u) 17a°6* —9%a’s’; K) 246°c® —(—17) b7°,
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374. Halipure cyMMy noaoGHBIX OLHOUJEHOB!
a) a2bc+2abcai—(—3bca2)
6) (—aba®)+ Ta*ba+ a’b;
8) 7a?+(— 3a%)+(—4a%)

375. Hafigure pa3HocTe NOZoGHBIX OJHOUIEHOS:
a) 3abc—7abc; 6) 9a°6® —9a’h%
B) 5a —6a; r} 7a—a.

376. Ipueeante MopoGHBIE UJeHBI:
a) 18a%6 —4a’b+ 6a’b;
6) 6a*? +7a%0? +(— ) a®p?,
B) 46%c* 4 86% ' — 14b°c
r) che5+4c29 16c%%
a) 2,la%e—1,6a%¢+1, 5ae
e) 646a*k+2 140’k — 8,6a'k;
x{)518 *43,22a%p° — 2,4a%p
) 7 l4axf-|—4 36ax>— 12 Saf

§ 5. MHOI'OYJIEHDBI

5.1. MouaTHe MHOrouneHa

MHOroYAEHOM Ha3biBAOT CYMMY oiHouaeHoB. OAHOYNEHH, BXO-
JAlHE B 3TY CYMMY, HA3BLIBAIOT YAEHAMH MHOTOYJEHA.

Hpumepm

a) a; +2ab+b2— MHOTOUIeH, a?, 2ab, b* — ero uiensl;

6) a 3+ 5% — muorounen, a®, b — ero 4jleHbl;

B) ga 24 (—2b)4(—b*) — mnorounen, %a, —2b, — b — ero
YJIeHBI.
Muorounes %a2+(—2b)+(—b2) MPHHATO elle 3anNHChIBATh Tak:

LI T
3
310 BbIpaXKeHHEe TaKKe Ha3blBaloT MHOrOWIEHOM, HeCMOTPS Ha
TO, UTO B €ro 3alHCH y4acTBYeT 3HaK MuHyc. Hano uMets B BHAY, uTo,
HA3bIBaf NaHHOE BbIpaKeHWe MHOrOUYSeHOM, CHMTAIOT, YTO €ro BTO-
poli 4wien ects { —26), a TpeTu# ecrnb (—b)
B cuay sToro coritamieHus paBHbl MHOrOUJEHH

F@H(—2)H(—8) w La =25

ﬂ.ﬂﬂ 3JanHCH paBCHCTBA ABYX MHOTOYNEHOB yno*rpeﬁ.nﬂm'r 3HaK

paBeHCTEA. l'lo.nytleﬂﬂoe PABEHCTBO HA3BIBAKT a.nreﬁpanqecxﬂm pa-
BEHCTBOM. HOSTOM)’ HMeEEeT MeCTo a.nreﬁpauqecxoe paBEHCTBO

2@ (= 2b)+(— b= a®— 26— b*. (1)
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IMopoGHBIM 0GpazoM nuu.tyT'

£ — +(—4),
(— & )‘H— ) — =
Jlanee Mbl 6yaeM FOBOPHTb TONLKO 06 afireGpaHuecKHX PaBEHCT-
pax, XOTSl CAOBO «aire6panueckoe» GyIeM 4acTO OMYCKATh.
OHOUNEH TAKXKE HA3LIBAIOT MHOrOUJIEHOM.
MMo3TOMY BbIpaeH#a
a®, —2ab, %, ——g, 0, a
MOMHO paccMaTPHBaTh He TOABKO KaK OJHOUMEHB, HO H KaK MHOIO-
uJieHbl.
YHCA0 BYAb HA3LIBAKT HYJNEBHIM MHOTOWJEHOM,

377°. Uto Ha3bIBAIOT MHOMOUIEHOM; TneHAMH MHorouwiena? Tlpuse-
JATE MPHMED MHOTOUJIEHA M YKAMKUTE BCE €ro UJeHhl.

378°. Moxuo Au cuuTaTh oaHousieH MHorodYieHoM? UTo Takoe Hyde-
BOH MHOTOYJEH?

379°, MoXHO NH cuMTaTb 4HCA0 2,{3) MHorouaenom?

380°. [IpuBeanTe npHMepHl anreSpauYecKHX PaBeHCTB MHOTO-

YJAEHOB,
381°. HazopuTe ujieHnl Mnoroqneua
a) a+b+c 6) a’+ab+ b%

B) @ —2mzr+b2 r) X*—3243x—1.

382. BeInWlIKNTe BCe YJeHBI MHOTOUMEHE:

a) 2x*—3xy-—xy -+ 7y, 6) —xX —x"—25 3y
383. 3annwnTe MHOFOYNEH, UJEHAMH KOTOPOTO ABJAAKOTCA OLHO-

YJIeHbI:

a)a # ¢ 6) 2x m ;

B) 2a, ° u (—2) r) £, 05y (—x) u (—5xy).
384. Janumure BoipaKeHHe B BHIe CYMMbL:

aya—b; 6) 2a—3

B) —xy—y r) 20,5y
385. ABageTcd AM MHOTOUWJIEHOM BbIpaXKeHHE:

a) 2a—17.2; 6) X —3x+4; B) %—4;

3m
r) l—n

; n) 7,823 e) 07

5.2. CeoiicTea MHOTOuUJIEHOB

MHorousieHsl npeoGpa3syioT No onpefefeHHblM NpPaBHiaM, KOTo-
Phi¢ HA3BIBAKT CBOHCTBAMH MHOMOYJAEHOB.

Caolicteo 1. YaeHn MHoTOUJEHA MOMKHO MEHATH MECTAMM.

Huaue ropopa, JBa MHOTOUJEHA CYHTAIOT PABHLEIMH, €CAH OHH OT-
JARYAOTCA APYT OT APYra JAvUib NOPAAKOM HX UYNEHOB,
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Hanpumep, uMeroT MecTo caefyouide ajareGpaHuecKue paseH-
CTBAa:

2a2b+3ab2—3ab2+2a2b
— b= — Btk (1)
x2—x+l_l—x+x2— —x+ 241,

Caoiicrao 2. lpnGasaeHne K MHOTOUJEHY HYAR (HyJeBoro MHo-
rOuJeHa) He M3IMEHAET €ro.
HMuaue rosopsi, 1BA MHOFOWJIeHa CUHTAIOT PaBHBIMH, €CJAH OAHH
M3 HHX M0JYYeH H3 ApYToro npuGaBAeHHEM YHCAA HYJb.
Hanpumep,
a*+(—ad)+0=0a"+(—2a’;
0+ abc=abc; (2)
2a—3b4+0—c=2a—3b—c.

Coodicteo 3. B mHorousede MOXHO NPMBOAHTL NOJoGHbIE YAEHDI.

Hnaue rosops, ABa MHOTOUYJIEHA CUNTAIOTCA PABHLIMU, ECAH OAHH
H3 HHUX [I0Jy4eH U3 APYrore 3aMenodl NofoGHBEIX YAEHOB HX CYMMOR.

Hanpumep,

a) a2+ab ab+ o’ =a’+ lab+4+(—1)ab+ b*=

=a +(l+(z—l ab+b2—a +0-ab+b6°=

=a +0+b

6) a® 2a%+2a¢b2 2«!1—}-1£1i.'72—{73=

=a®4-(—2) a’b+ 2ab” +( — l)a2b+l-ab2—b3z

—a +((~2)+(~—1))a2b+(2+1)ab2

=a*—3a’b + 3ab

Mpbl nopuepkHyaH O,ELHOH HJIH ABYMS YepTAMH I8¢ napbl nogch-
HBIX 4A€HOB, 4 3aTeM TUPHBEAH MOACGHBbIE YJASHEL

MHOrOYIEHBl MOXHO YTIPOLATh, NOJB3YACH HX CBOHcTBAMH. Pac-
CMOTPEHHBIE HAMH NPHMEpLl H €CTh YNPOILEHHHA MHOTOUYJCHOB.

OTMETHM, UTO PACCMOTPEHHbIE Bhille aareGpanuecKne paBeHCTBa
NpeBpallaloTCA B BePHBIe YHUCJAOBLHIE PABEHCTBA, €C/H B HUX OYKBHI
saMenHTh unciaMy. Hanpumep, pasedcTea (1) nperpawaloress Tor-
2 B BEPHBIE THCJHOBble PABEHCTBA HA OCHOBAHHH MepPeMeCTHTE/LHO-
ro 3aKOHa ca0KeHHs 4Hces. Pasenctra {2) npespamnanoTcs B Bep-
HBIE YHCJIOBHIE PABEHCTBA MOTOMY, Y4TO OT TNpHGaBaenus uucaa O K
CYMMeE YHCEeJ CYyMMa He H3IMeHSeTcs.

Ewe pas oTMeTHM, UTO KOTLA TOBOPST, YTO B PABEHCTBE GYKEDI
3aMEeHATCA YHCAAMHU, TO HMEWT B BHAY, YTC 04HA H T4 e OYKBa,
rae 6Bl OHA HH HAXOAHAACH B PABEHCTBE, 3aMeHAETCA OJAHHMM H TeM
HKe YHCJAOM.

]
386°, Copmyaupyiite cBoACTBA MHOrGYMNEHOB.

387°. Ecau B aareGpaudecknx paeedctBax (1) n (2) OyKBbl
38MEHUTb YHCTAMH, TO HA OCHOBAHWH KAKHX CBOHCTE uMceN
MOAYy4aTCA BepHBIE YACJAOBbLIE PaBeHCTBA?

as



388°,

389.

390.

391,

392,

KakuMH CBOHCTBAMH MHOCQUAEHOB BOCMOJL3OBAJHCH [pH

YIPOIEHHH MHOTOWIEHA:

a) at+b—a=a—a+bo=0+b=0b,

6) 2x—y+x—3y—5Sx=2x+4x—Bx—y—3y=
=(24+1=5)x—(14+3)y=—2x—4y?

Yapocrute MHorodneH (389—391):

a) 2a45b+47a;

6) 2x+3y+10x

B) 7Ta+b+43a+b;

r) a4+ 7b+4+b+2a;

1) 2x+y+3x+y+4x

e) a+2x+4+5x+42a+49x.

a) 12a+45b—4aqa;

6) 19x— 24y x;

B) 17x—4y+5xc+4y;

r) ba—2y+44a+2y;

a) 40x+ 15y — 40x— 16y,

e) 9¢a—3b+ba—7b—8a;

K) 2b—6y+ b+ Hy—3b;

3) a4+2x+a—13x—2a.

a) LIx—2,7y+4+08x—x+ 3y,

6) 27— 3,16+49a—3,la+ 0,46 —a;

B) %x+%y—2x+1-f;y;
r) 15a—4x—56a+23x+4a;
1) 67,0a—+ b+1 a+2b+250—T7b;

€) +b—Tx—326+23 x+b+06x;

x) xyx—2x°y+2x— 3x,

3) ba’—3a®+ Taba+ 3a® —8a%h.

Pemnre ypaBHeHHe:

a) 3x+42x=10; 6) bx+x=F6;

B) 4x—3x=05; r) 4x+4 2x— x==10.

5.3. MHOrowIeHb CTAHAAPTHOrO BHAA

FOBOPHT, YT0O MHOTQYNEH HMEET CTaH}l.apTl'lHﬁ BHJA, €ClIH BCE elo
HAeHbl 3aNHCaHbBl B CTAHAAPTHOM BHIAE H CpEIH HHX Her noAoGHbLIX,
anBeIleM NPAMEPH MHOMOYWI€eHOB CTAHAAPTHOTO BHAA:

2, a4, a—b, a*42ab+ % ~—a, 0.

TpHMepaMu MHOTOUAEHOB HECTAHAAPTHONO BHAA MOLYT CAYXHTh
CAeAyOUHe MHOTOYNEHLI:

a-a—ba+856,
a3—-2abj—b2—3ab— 11,
3—56+4a,
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Y NEPBOrQ H3 HHX He BCE YJAEHBl 3AITHCAHM B CTAHAAPTHOM BHAE.
Y sroporo ectk noao8HbIe YAeHH — BTOPOH H YETBEPTHIA, H ¥ Tpe-
Thero NMOJOOHHE TNepBbil H BTOpOH uJeHbI,

MHorousen ¢TaHAAPTHOrO BHAA, COCTOAIMA M3 ABYX 4/IEHOB, Ha-
3bIBANOT J8YHACHOM; MHOTOWIEH CTAHAAPTHOMG BHAA, COCTOAMA N3
TPeX YJEHOB, HA3BIBAKT TPEXHACHOM H T. A.

IMpuBeneM npumepsi:

ABYUJICHOR %az—Qb, ab—ed,

TpexuneHoB 3a —26—7, x+ yz —22%

yeThipexuicHoB a+b—c—d, —abc—acd —bed —abd.

HanoMmHEuM, 4To OfHOWIEH TaKKe Ha3HBAalOT MHOTOUJIEHOM, CO-
CTOSIIHM H3 ONHOTC uJeHa.

Jwboii MHOTOUNEH MOKHO NPHBECTH K CTAHAAPTHOMY BHAY.

Jns storo HeoGxoauMo: 1} kaxuabifi ero wieH NpHBeCTH K CTaH-
JapTHOMY BHAY; 2} OpuBecTH NoAoOHBIE UJIEHB.

Hanpuwmep:

a®+ 2aba + b*a+ ba® — 2abb— bb =
=a’+2a’h+ ab’+ a’6 — 2ab* — b3 =

=qa +(2+l)a2b+(l—2)ab2 =
=a 4 3a%h—ab®—

B 5TOM l'IpHI\olepe CHAYAMA BCE YJIeHW NAHHOIO MHOCOUYJIEHA IpH-
BEJH K CTaHILapTHOM)! BHAY, ¥ TIOJIy‘IeHHOE‘O MHOQWICHA MMOAYEDKHY-
AiM ONHOA H JBYMSI UepTAMH ABE Maphl MOJOGHHX YICHOB H Nocae
NpHBECHHUS TIOA0GHBIX YIEHOB MOJMYYHAH MHOTOWIEH CTaHAAPTHOrO
BHAOA.

3ameuanne Ecan mHOrouseH nocae npHBeIeHHs ero K CTaH-
RapTHOMY BHLy ofpawaercd B 0, To OH ABAAETCA HyJeBHIM MHOLO-
4/IEHOM.

Hanpumep, paccMoTpuM MHOPOUJeHb a—a H 3x° — £ —2x%

OHW 3amuCcaHbl He B CTAHAAPTHOM BHAe. [locie MpuBeleHMs K
CTaHLApPTHOMY BHAY OHH ofpatmalotcst B 0

a—a=0

32— 2 — 94 =0.

ChefoBATENbHO, 3TO HYJEBblE MHOrOUYJEHBI.

CTenenbio HEHYNEBOTO MHOIMOMAEHA HA3bIBAIT HaHOOJABUIYIO H3
cTeneHe#l OAHOWMEHOB, BXOAAMIMX B 3TOT MHOrOWIeH, KOria OH MpH-
BeleH K cTAHIAPTHOMY BHAY.

Hanpumep, MHOrouNeH

$a*—20+7

AMeeT cTelleHb ABA, TAK KAK OH 3allHCaH B CTAHTZAPTHOM BHAE, BXO-
ASLUEHE B HEro oAHOWNeHb HMeKT crenend 2, 1 v §, HanBodblias 3

KoTopeix 2,
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Mpnorounes — x’yz— x4+ y° uMeeT cTeneub NATh, TAK KaK OH 3a-
QucaH B CTAHAAPTHOM BHAE H BXOAMILIHe B HelO OAHOYJEHbI HMEWT
crenein 9, 1 u 2. OueBnaHo, ab+ ¢ — mHorousneH BTOPOfi cTemeHn
n abc — MHOTOWIEeH TpeTbel cTemeHH.

MHorounen

2x—>5

uMeeT CTeneHb ofMH. ['0BOPAT ellle, YTO 3TO MHOroUAEH MepBo# CTe-
MeHH OTHOCHTeNbHO X.
AHANOFHUYHO MHOTOWIEH

2a—3b4+7

ecTh MHOTOWJIeH [epBOA CTEMeHH OTHOCHTENBHO a4 W b.

Jll060e AeHcTBUTeNbHOE, OTJHYHOE OT HYJA, YHCAO €CTh MHOTO-
yjieH HyAeBoli ctenenn. Hyab — eaMHCTBEHHEIE MHOrouwieH, CTeleHb
KOTOPOro He ofMpeejeHa.

|

393°. Kakofi MHOrouieH Ha3blBaldT MHOFOY/IEHOM CTaHAAPTHOTO
Buaa? IlpupegHTe npHUMEpH.

394°. Tio6ot AN MHOrOW/JIEH MOMHO TIPHBECTH K CTaHAAPTHOMY

. BHUAY?

395°. Uro naswiBawT ABYYJdeHOM, TpexuaeHoM? TlphBeauTe OpH-
MepHhi.

396°, Uto HyxHO cAenaTh AMA TOro, 4ToOL NpUBECTH MHOrOYAEH
K CTAHKAPTHOMY BHILY?

397°. UTo HAzBIBAIOT CTENEHBK) HEHYJEBOro MHOrouwleHa?

398°, Onpegenena An creneHbh HYJIEBOFQ MHOTOUJIEHa?

399, HMmeeT MM MHOrow/JeH CTAHIAPTHHIA BHA:

a) m—3n+2m; 6) a-26—3a’+ b;
B) 3xy—3yx+1; r) a?+ab+ 62+ ab;
1) £ —2x 4358 —1; e) ba—ah—a’h;

x) %+ ab® — a*b* 4 2bab®?

400. TIpuBenuTe MHOTOUJMEH K CTaHAAPTHOMY BHAY, ONpelesHTe
Ko pHUKREHTH H CTelleHH erc 4JeHoB:

a) b+ b4 actac+ac
6) 2a®—3b+b—Ta®—b;
B) xx+xx+x—2x
r) 2¢°44a*—5a%*+ 542
401, TIpuBeauTe MHOTOUMEH K CTAHAAPTHOMY BHAY, ONpeneuTe
ero CcTemeHs;
a) 4a’h 4 5b*a 4 baa + 3aba;
6) 5a° — Tax’ —2ax*—a’x—ax’;
B) 3ax’—3a’sx+ 2a%x® —Ta*x’ — a’x;
r) 6n° —8p%n + p?n® 4 12n%p7 - 2n%
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a) 7a°—8aba® - 3a*—4b;
e) ¥ —7y+3xyx* +2x—1;
®) ac+ 2abc—T7a*+ 3ca — 3cab.
402. ¥npocTuTe BbIpaKeHHe:
a) 2aa-ta-3a+a’
6) 2x°+3xy —4x-5:%;
B) 4 2x 3272y + 2xy -2y — xy-( —4x),
ry xx-(—2x)—y-3xy+ 7> (—2x)— 44" 2x.
403, Pewure ypaBHeHHe:
a) 3x—x=8§;
6) 2x—3x+2=25
8) 3x—7—bx+4x=1,
r} 2y—b5—12y+3+3y=12.
404. Bmecto 6yke C u D noafepute ogHoudeHR TaK, 4T0Gb BbI-
MOJHANOCH aArefpanueckoe PaBeHCTBO:

a) 2a+4+C+a-+5b=23a48b;

6) 3Ix+C+y+D=I11x+45y,

B) C—2a+4 36— D=10a—4b;
r) C+ D4 x=26x+ 17y

5.4. CymMa H pasHOCTh MHOTOMJEHOB

Cymma MHOTOYJNIE€HOB PABHA MHOIOYNERY, YJIeHAMH KOTOpPOro AB-
JAAKNTCA BCE YAE€HHB AAHHLIX MHOIMNOUYJNEHOB.
Hanpumep, CyMMa ABYX MHOIoOYAeHnoB

a’+4ab w B*+ac
paBHa MHOTOUMEHY

a*+ab+ b+ ac.
310 MOXHO 3aMHCaTh B BHOe anreﬁpauqecxoro pPaBeHCTBA
(a®+ab)+ (B*+ac)=a’+ab+ b+ ac.

PasHocTs ABYX MHOTOU/JEHGE PaBHA MHOIOUJeHY, WIEHAMH KOTO-
poro ABJAKTCA BCE UHYIECHDbI YMEHbLINAEMOr0O H B3ATbIE C NPOTHBO-
NONOKHEIMA 3HAKAMH BCE YJEHBl BLIYHTAEMOrO,

Hanpumep, pasHOCTh ABYX MHOIO4JIEHOB

a®+ab n ¥¥+ac
paBHA MHOTOUJEHY

a4 ab—b" —ac.
HMHaue roBopA, MOXHO HamHcaTb adarebpanueckoe paBeHCTBO

(a4 ab)—(6*+ac)=a’+ab—b*—ac.
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[Nepexof OT JeBOA 4ACTH aarefpanyecKHMX PaBeHCTB
(a®+ab) (6" +ac)=a"4-ab+ 6°4-ac u
(a’Fab)—(*Fac)=a’+ab—b?—ac

K NPaBofl HA3bIBANOT pacKkpbviTuesm cxobok.

ITpu pacKpeITUH CKOGOK NOAB3YIOTCS MpaBHAAMH:

eCaH nepel cKOGKAMH CTOMT 3HAK MIC, TO CKOOKH MOXHO ony-
CTHTh, He MeHSAfl 3HAKH claraeMpiX, 3aKJAOYEHHBX B CKOOKM;

€CaH nepes CKOGKAMH CTOMT 3HAK MHHYC, TO CKOOKH MOMXHO ony-
CTHTh, H3MEHHB 3HAK KaXIOr0o CRAraemMoro, 3akA0YeHHoro B cKobkn,
Ha NPOTHBOROMOKHBIH.

Ecau mepen cko6KaMH HeT HHKAKOro 3HAKa, TO [oJpa3yMeBaer-
CA, YTO CTOHT 3HAK IJOC.

Hanpumep, (a—b)+(d—c)—(x—y)—(z—1{)=

=ag—bt+d—c—x+y—z+t.

[Tepexod oT NpaBoi YACTH 3TOTC PaBeHCTBA K JeBoil HA3biBalOT
3ARAOYCHUEM 8 CKOOKU.

BocnonbsyeMca chaefyRIKUM NMPABHJAOM 3aKJAOYeHHS B CKOOKH:

4TOOH 3aKAIOYHTL MHOrOYJAeH B CKOOKH €O 3HAKOM NIIOC nepej
HHMH, HAJZ0 3AMHCATL B CKOOKAX BCE €rg YXEHbl C TEMH e 3HAKAMM;

4TO0ObH 3AKJIOUHTL MHOTOMIEH B CKOOKH CO 3HAKOM MHHYC Nepep,
HHMM, HAL0 3aNHCATL B CKOOKAX BCe €r0 YJeHbl ¢ MPOTHBONONOKHbI-
MH 3HAKaMH.

Hanpumep: g —b—c+d={(a—b)}+(—c+d),

a—b—c+d={(a—b)—(c—4d).

OTMeTuM, uTo ajnrefpanvyecKHe paBeHCTBA, MOAYyYawlUlHeca fpH
PACKPBITHH CKOOOK M 3aKJI0UeHHNU B CKODKH, TIPH 3aMeHe B HUX OYKB
4HCAaMH o0PAILAIDTCA B BEPHBIE YHCAOBHE PABEHCTBA HA OCHOBAHMM
COYeTaTeNbHOTO 3AKOHA CAOKEHHUA YMCeN K MPpaBHAA YMHOMeHHA UH-
cen Ha — .

L]

405°, CopMyanpyiiTe MpaBHao PacKkpbiTHR CKOGOK.

406°. Kak Hafo 3akayaTe MHOTOWIEeH B CKOOKH?

407°, Bo uto npesBpamaeTc aareGpadvyeckoe paseHCTBo, Noayda-
Kileecd MPU DPacKPbITHH CKOGOK MAM NPH 33KAIOUEHHH B
CKOGKH, €Cli B HeM 3aMeHUTb GyKBbl uHciaaMu? [lpuBeante
MpHMepBI.

408. 3anuiuuTe 3a1aHHe B BHJE YHCJIOBOTQ BBipAaXKEHUA M BbluHC-
JIHTE:
a) npuGaenuts k 0,5 cymmy umcea 1,7 v 1.2;
6) ymeHbluuTh 17 Ha cyMMy uncen 7 u 5
B) cyMmy ukcea 8,3 u 2,7 yBesanumTe Ha 4;
r} 17 yMeHbIMTH Ha pasHocTe uMcen 7 u 5;
a) cymmy yucea 1,8 u 1,7 yMeHbIMTE Ha 2;
e) pa3Hocts ukcea 2,8 u 1,1 yBeanuurs Ha 2,2;
*) pazsocts wucea 20,5 u 10,7 ymenownTs Ha 5,7.
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409.

410.

411,

412.

413.

414,

415,

416,
417.

Boiuncenute HanGoaee NPOCTHIM CIIOCOGOM!:

a) 2134(395+4 187);

6) (41,7+2.8)+ 1,3,

B) (7,1246,3)—1,12;

r) 12,6—(5,4—3,5).

IIpeo6paayiiTe B MHOTOWIEH CTAHAAPTHOTO BHAA:

a) Sa—a; 6) x—6ux;
B) 2a—7a-35; ry 7—4x+2x—1;
a) at+(a+1) e) (x—1}+6;

%) at+b+(a—b) 3) (x—y)+{x—y)

YIpOoCTHTE BbipaXKeHHe:

a) 7a+(2a+436); 6) 9x+4(2y — bx);
B) (Bx+Ta)+4a; r) {(bx—7a)+ ba;
a) (3x—6y)—4x; e} (2a+45b)—7b;

k) 3m—(5n42m), 3) 6p—(5p—3a).

Hafiaute muorodfeH, paBHblit cyMMe MHOIOYAEHOB!
a) 3a u {a+428);

6) 7x n (2—3x);

B) (3—2a) v (—Ba—T7Y);

r) (Bx—y) B (—2x-+4y).

Hafigute MHOrouMeH, paBhbifi pa3sHOCTH MHOTOYJAEHOB;
a}y{a+b) n 4a;

6} 6x u (4—Tx);

B) (4b+2) u (5—b);

r) (2x—7a) n (4a+ x).

Packpofite cKOOKH M YNPOCTHTE MNOJY4Y€HHOE BhipaKeHHe:
a) (58 +3)—(a+b),

6) (3x—1)—(y—2x);

B) (2a+-b)—(a+2b);

r) (x—2y)—(2x—4y).

[IpeoGpasyfiTe BhipaXkeHHe B MHOTOUYJIEH CTaHIapTHOTO
BHIA:

a) (54> —4a)—(2a°+ 5a);

6) (3x—5x°)—(75°—4x);

B) (a+b+c)+(a—b+c)

r) (x—gy+n)+(x—y—n),

) (Ta—3b)y—(ba+3b6)—(a—5b);

e) (Bx—5)4+(Bx—7)—(9x—11);

K) 43x— 19y —(16x— 34y} +(9x—7y);

3} 48a—(2a—2b)—(145—28a)+4 (245 — 18a).
Yrpocthte BuipaxerHe b5 —7a—(8—6a)+(5+a).
[MpeoGpasyfiTe BbipaXieHHe B MHOFOWIEH CTAHAAPTHOrQ
BHJA:

a) (£ +4x) (£ —x+ 1) — (£ —x);

6) (a®+5a*+3a—a)—(a®—3a’+a);



418,

419,

420.

421,

422,

423,

424,

B) (£ —3x+2)—(—2x—3);

r) {abc+1)+4+{— 1 —abe).

Bmecto 6yke M 1 N nonGepure ogHousieHbl Tak, YToObl Bbl-

NOJHANOCH AJirefpauveckoe pPaBeHCTBo:

a) (a+b+c)+(M—N4+c)=4a—2b42c;

6) (7x— N)— (M4 25)=3x—2y;

B) M+ N)—(2a—b)+{a—4b)=ba+T7b

r) (a—M)—(N+78)—(2a+4b)= —DBa—10b.

Ynpocture:

a) (2a% — 106°)—(4a%6 — 126%);

6) (3xy°+Tx%y)—(2xy° —6Xy),

B) 12ab—30bc —3cx—(15bc +9cx):

r) {(10abc—8bex—2lexy)—{( —6abc+ bex — cxy);

) (0,6ab—0,5bc 4+ cx)—(2,66c —0,5ab—cx);

e) (%xzyz—%ab—%azb—l)—(a%—%x’ygﬁ—% ab—i-).

Penrute ypaBHeHue:

a) 2x+(3x+1)=4;

6) (2x+5)+(3x—8)=7;

B) 2x—(x—1)=3;

r) 2x—3)—(x+1)=1.

[Tp# HekoTopbiX MpeoGpas3oBRaHHAX ObLIBAST HEOOXOAHMO H3-

MEHUTL 3HAK, CTOSLIUA Mepek cKoGKaMH, Ha MPOTHBOMOOXK-

Hblit, HanpuMep: (a—b)= —(—a-+-b)= —(b—a).

HMcnonbays $TOT npueM, u3MeHWTe SHAK, CTOAWMH nepen

ABYUJNEHOM:

a) (2a—3b),  6) (x+y)

B) (—a—b) r) (—=7a+3).

Haunl wHoroysnenn:: A=a+b, B=3a—2b, C=a—7b.

Haitpure:

a) A+B4C; 6) A+B—C,

B) A—B—C; ry —A—B—-C.

3akaouuTe TMepBble ABA 4IEHA MHOrOYJeHa B CKOGKH coO

3HAKOM MHHYC INlepel HHMH, a TIOC/eiHHe — B ckobKn co

3HAKOM NJIC nepes HHMU:

a) A—yf+2x—1; 6) 94— 1 — £ —6y;

B) —a*—3a’+4—a; ry —x+yg4+2—4~

Han muorounen a-+-b—c—p. IlpeacraBbTe ero Kak:

4) CYMMY MHOrOYJIEHOB, 4TOObI OJHC M3 cJjaraeMbiX Obl1O

{a-b),

6) pa3sHOCTE MHOTOUYJEHOB, 4TOOB yMeHbllaemoe OLIIO

(a+b);

?g paguocm MHOrOUJMIEHOB, 4TOObLl YyMeHbinaeMoe ObIAO
—c).
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5.5. [IpousBeaeHHe oaHOMNIEHA HA MMOrO4NeH

Mpouseenenne oOZHOYAEHA HA MHOrO4JIEH (ABHO MHOrOYJEHY,
YAeHAMU KOTOPOro SABJSIOTCA TIPOU3BEAEHHS 3TOTO OJAHOYJNEHA HA
KAXABA 4ieH AAHHOTO MHOrOYJeHa.

Hanpumep, nponsseseHde ogHouMeHa 4 Ha MHoOroueH a —b paB-
HO MHOrouseHy ag—ab. 310 2anNHCRIBAIOT B BUAe anrepaudeckoro
paBeHCTBA

ala—b)=aa—ab=a’—ab. (1)

B nocijiegHeM paBeHCTBe Mbl NPHBEAH MHOTOW/IEH K CTAHLApPTHO-

MY BHAY.
Papenctso (1), HanucaHHoe B OOPATHOM Nopsike, HMeeT BHI:
a?—ab=a(a—b) (2)

B nannom cayuae mHorouded a’—ab npeo6pasoBaH B NpPOH3Be-
JleH¥e OfHOUNEeHa @ W MHorouseHa a—b.

[Ipeobpasosaine MHOro4JeHOB B IIPOM3BefeHHEe OAHOYIeHAa |
MHOrOUJIeHa HA3MBAIOT gbiNeceruem 3a ckobru OBGILETO MHOMXHTENN
MHOroU/Iena.

B paneHcrse (2) Mbl BhtHeCHH 3a CKOOKH 0O1MHI MHOXHTEIb (0A-
HOuJIeH) a MHoroudeHa a’— ab.

BoT ewe npuMep BbiHeceHHA 3a CKOOKHM ofwmero MHOXHTENIA:

Hy— 2y =2y (L —y)

Jannbifi MHOTOUNEH H MHOTOYNeH, NONYYeHHM YMHOXKeHHeM ero
Ha 4HCi0 — 1, HAa3bIBAKT MPOTHEONONOXKHBHMH MHOIMOYNEHAMM.
HanpuMep, MHorousexnl

ab—26° v —ab426°

— DNPOTHBOMQJIOXKHBIE MHOFOUTEHH.
Jlerko BHJETh, YTO CYMMa NMPOTHROMOAOKHARX MHOTOUY/IEHOR PaB-
Ha HYJIIO, HANPHMEp:

(ab—26%)4-(—ab+20%)=ab—26*—ab +26°=
=(1—1)ab+{—24+2)6*=0-ab40-6°=0.
Jlerko NPOBEPHTE, UTO PA3IHOCTH asyx MHAOCOHACHOB €CTH CYMMO
HMCHOULAEMOE0 U MROEOUALHA, RPOTHEONOAONHO20 GLHUTAEMOMY.

HakoHel, oTMETHM, 4TO eCAH YHCA0 | YMHOKMTL HA MHOCOMJEH,
TO B [e3yJbTaTe NOJYUHTCH TOT We caMulii maorouned. Hanpumep,

1 (@46 =1-a’+1-6°=a’ 4 b°.

]
425°, Tlo kKakoMy NMpaBHJY YMHOMAIOT OZHOUJIEH HA MHOCO4/eH?
426°. Kakue MHOroufeHH HA3LIBAKT MPOTHBONOAONHBIMH?

427°. Kakum CcBOHCTBOM 006A2al0T NPOTHBOMONOMKHBIE MHOFO-
YJTEHBI?
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428°. Kakum cBONCTBOM 00/ajaeT pasHOCTb MHOTQUJIEHOB?

429. MameHuTCst M MHOTOYJEH, ECAH ero YMHOXKHTb Ha 1?

430. ¥kaxure, Kakue CBOACTBA UHCEN HCNOJL3YIOTCHA HPH YMHO-
JKEHHH MHOTO3HAUHOTO YHCAA HA CRHO3HAYHOE:

123-3=(100+20+3)-3=100-34-20-3+3-3=
— 300+ 60 + 9 = 369?

Hafinure MHOrouMeH, pAaBHLIA MPOUIBENEHHIO ONHOUMEHA Ha
MHoroyies (431—433):
431. a) 3 u (a+b); 6) x n (a—by,
B) {(x+1) u 5 ry(a—b) n x
432. a) (a+3)7; 6) (x—y) 10;
B) a(x—y)k r) a{a+b),
a) (a+b—c)2  e) (a—b)(—6);
Ky x(x—y+c) 3) (a—b) 5a.
433. a) (—2)(x+y);
6) (74 3y— 2y} (—2xy);
B) gab (a®—2a+1);
r) 2a(x+y)
n) (4 2xy+¢*) (— 12x°);
e) 21a%® (a®—4ab®— b2,
¥K) (—abcY(ab+ac+ ko),
3) —ac(a+2c).
434, Ipeo6pa3ayfiTe BbipaXeHHe B MHOTOYJIEH CTAHIAPTHOTQ
BUZA:
a) 2(a+ )44 (a+b);
6) 4(x—y)+7(x—y);
B} 4—2(x+1)
r) 2a—3(b—a)
1) 2(a—b)—3(a+b;
e) a(x—y)—b(x+y)
x) 3a’—a(3a—4b)—2 (b —4a);
3) 2ab(a+2b)— 3ab®(a—4).
435. Pewure ypaBHeHne:
a) 3(x—2)=8§;
6) (x+2)4=T,;
B) (2¢x+4+1)9=9;
r) 5(2—3x)—7=0,
n) 3(x—54+8=17;
e) 6(x—3)+2(x+2)=10;
) b(x—1)—4(x—2)=10.
436. YnpocTuTe BhIpaXeHHe:
a) a(b—e)+b(c—a)+c(a—b),
6) a(b+e—be)y—b(c+a—ac)4c(b—a)
437. Briuncaurte nauGogee OpOCThIM cnocofoMm:
a) 11.-98411.2; 6) 17-8—17-7;
B) 25-656—61-25; r) 19.4504-550-19.
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438,

439.

440,

441.

442,

443,

444,

BrinecuTe 3a ckoGKkH oBIHHA MHOMKHTeE MHOTOWeHA (438—441):

a) 3a-}-3b; 6) 2x— 2y,
8) ba-+10; r) 14—7y;
n) 12x+4 6y e) 3a—98b;
®) bx+5; 3) 4—4a;
u) 12a—3; K) 184 36x;
n) ab+be; M) ax—ay,
1) 2ab—6a; 0) 6x-+48xy;
n) 12abx+ 15a.

a) a®+ab; 6) & —x;
B} a-a’ r) 2xy — &%
a) B®*—b% e) a* 4+ a’b;
x} L+ y 3) 4a®—2a%;

H) 9x* — 12.°54%

a) ax—bx+cx;

6) 8abx—6acy — 10ak;
8) ldacx—2ibcy—Tc;
r) 63xy — 844°+98ay;
1) 1babx— 964+ 12ab;
e) 20ax— 356x—40x°.

a) a®—a*+a* 6) L+ 1X—x;

B} a®44b%a; r) —55%—54%;

1) £yt —xy’+ 1y,

e) 2a’b —6ab* 4 4a%%

K) — 2a%h+ 4ab®—4b°,

Hanuiuwte MHOTOWIEH, MPOTHBOMNOJOKHEIA NaHHOMY:
a) 2a —3bc+24% 6) —3xy’—55 4

B) —3x-4mn—2y, r) 3pg+2p°—34°.
lNoxGepute BMecTo 6ykB M u N onHOUTeHB TaK, YToBH paBeH-
CTBO ObI/I0 BepHBIM:

a) 2-(M—b)=14a—2b;

6) M-(2a- 3b)= —6a—9b;

B) N+(2x—M)=122—18xy;

r) 3a:(N4 M)==15abc— 3ac’.

PewnTe ypaBHEHHe:

a) 2(x—3)=6;

6) (x—2)4=15;

B) 5(2x—1)—T—x=0;

r) 3(x—3)—5—(2x—5)4=0.



5.6. MNMponspeaeHHe MHOroOYAEHOB

MpoxaBeaeHHe JBYX MHOTOY/IEHOB PABHO MHOTOWIEHY, WIEHAMH
KOTOPOre ABJAAIOTCA MPOH3BEACHHA KAMAOro wieHa OJHOTO MHOro-
yJeHa Ha KaXAblid 4JaeH ApYroro MHorouwaeHa.

TakuM oGpa3oM, 4ToOBl HAWTH TPOH3BEIEHHe MHOTOWIEHOB, HAAD
KaX bl YIeH OLHOT0 MHOTOUAEHA YMHOXHTD HA KaXAHH 4ieH 1py-
roro W TMOJYUYEHHBIE OAHOUYJIEHBI CJIOMKHTD.

IMoab3ayAck STHM NPaBHJAOM, HAHAEM MPOH3BefeHUe ABYX MHOTO-
wjieHoB: ¢+ b 1 a—b:

{(a+b)(a—b)y=aatbata(—b)+b(—b)=
=al4ab—ab— b =a*— b (N

B papencrsax (1) noayuyeHHH#H MHOTOU/IEH NPUBEAEH K CTAHAAPT-
HOMY BHIY.

OuepunHO, YTO NPOHIBELEHHE JBYX MHOCOUJNEHOB He 3aBUCHT QT
toro, OyleM JH MBI YMHOMXATh IIepBHIi MHOTOYJNEH HAa BTOpPOH Wix
BTOPOH HA TepBHIH.

Ecnu napo HAlTH MpPOM3BENEHME HECKOJNBKHX MHOFOYJIEHOB, TO
cHaJyalla HaXOAAT NPOM3BEACHHE JIOGLIX ABYX H3 HHX, 3aTeM NOAY-
ueHHBLIH MHOTOYJIEH YMHOXKAIT Ha A1060d TPpeTHH MHOTOWIEH H T. A

Hanpumep:

{(a—b)(2a+b)(3a—2b)=(02a — b2a+ ab— bb}(3a —2b)=

=(2a’—ab—b*)(3a—2b)=
=2a?3a —ab3a— b?3a + 2a (—26)+ ab26 + 6*26=
=6a°—3a%b — 3ab® — 4a°h 4+ 2ab*+ 20° =

=6a®—T7a’b —ab? 4 26°. (2)

Pagencrea (1) H (2), ecar ux zanucate B 06paTHOM NOpAIKe,
HMEIOT BHA;

a’— b =(a+b)(a—"b), (3)
6a°—7a%h —ab? + 20 =(a—b) (20 + b) (3a —2b) (4)

H MOCYT CAYKUTh [IPUMEPAMH PAa3JOXKEHHA MHOTOYIEHA HA MHO-
HKUTENN,

Pa3noMeHHEM MHOrOWICHA HA MHOXHTEAH HA3MBAKIOT €ro npeol-
pa3opaHHe B MPOH3BEAEHHE ABYX MJIH HECKOALEHX MHOTOYJACHOB.

JIw6oll MHOTOUAEH MOMKHO PA3JIOXHTL HA ABA MHOXHTENA, OJAHH
H3 KOTOpPLIX €CTb He paBHOe HY/I0 YMCHO.

flpusepo:

Aty =3 (3 2 +547),
3a2—2ab+b2=5(% aﬂ—g ab+% b“).

310 — pa3go¥eHHe HA MHOXHTCAH, OJHH H3 KOTOPBIX HMEET HY-
JACBYIO CTENEHD, & }lpyroﬁ — Ty Xe& CTeIleHb, UTO H HCXOAHBIE MHOIO-
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yieH. Bonaee MHTEpecHB Pa3/oXeHHNA Ha MHOXKMTENW, Kax/Jblh M3
KOTOPBIX HMeeT cTefleHb, 6onbilyl Ryad. TakHMH ABAAIOTCA pasfo-
xennn (3) n (4).

3amedannd 1. Ecau HyXHO NepeMHOXHTh MHOTOYJAEHEl He-
CTAKAAPTHOrO BHAA, TC €CTECTBEHHO CHAYANA NMPHBECTH MX K CTaH-
AapTHOMY BHAY, 2 NIOTOM YK€ NPHMEHHTh NDABHJIO YMHOMEHHA MHO-
rouneHoe; pesyapTat OyAeT TOT e, HO BHIMHCJAEHHA, KaK APaBUJIO,
JHAYUTENBHO COKpPaATATCH.

Hanpumep:

(@®—ab+ab—b)(2a—b—a)=
=(a’—b){(a—b)=a’—a’b—ab®+ b
2. TlpousBejeHne HYJAEBOTQ MHOTOYJEHA Ha JIOG0H MHOrowsex
eCTh Hy.J"IeBOI':I MHOrMQ4YJICH, HAHpPHMED:
(a—a)(@®+ab+b)=0-(a+ab+ )=
=0-a"4+0-ab40->=04+040=0.

445°. Yemy paBHO nNpoxsBeleHHe ABYX MHOrOYJIeHOB?

446°, 3aBUCHT MM APOM3BelleHUe ABYX MHOrOWIeHOB OT MOpPsiAKa
MHOXKHTEeh?

447°, Tlo KakoMy apaBUAy YMHOXKAWOT TPH (U Gonee) MHOrouseHa?

448°. Yro HazbBAIOT pasNokMeHHeM MHOFOUWIEHA HAa MHOXKHUTE H?

449°. ChegyeT A4 OPUBOANUTE NEePeMHOMAEMBIE MHOTOYJEHBI K
CTAHZAPTHOMY BHAY?

450°, Yemy paBHO NpoH3BefeHHWe MHOIOYJ/IEHOB, OLMH M3 KOTOPLIX

HYNeBo#?
451°, Kak Ha3blpaloT AaHHOE BLIpaXKeHHe:
a) (a+b)2a; 6) 3a’(a—b),
B) (x+9)(x+1) ) (x+29) (5 —p)
R) (m—+n); e) (p—q)?

452, 3anuwyTe IpPOH3BeleHHeE:
a) KBajpata X H CYMMH X X ¥,
) YNBOGHHOTO & U PA3HOCTH &4 H 5
B) CYMMH @ U & ¥ yHcaa 7,
r) pasHocTd 3 W X W OOJOBUHH b
1) KBaapaTa @ ¥ CyMMBbl X H YABOEHHOTO Y;
e) yABOGHHOr0 KBaApaTa & H PasHoCTH O H b;
K) PazHOCTH ¢ H b H MX YNBOSHHON CYMMEL
3) KBaapata d M yTpPOeHHOH pa3HOCTH a M b;
®) KBaaparta pasnoctd @ H b u umcaa 6.

Brinoanute ymHoxeHHe (453—454):

453. a) (a+1)(a+1); 6) (x+1){x42);
B) (24 4)(y+3); r) (a+b)(a+4b);
) {(14+x)(1—x) e) (a—2)(3—a);



454.

455,

456.

457.

458,

X} (x—g) (x+y)

1) (2a+b) (a4 26);

a) (dm+7n)(2n+ 4m),
6) (12a4 &) (3a+ 5b);

B) (2x—34)(2x+3y);

r) (Bm—2n)(3n—bmy,
1) (—a—b)(2a—3bY,
&) (—7x—dy)(—5x+Ty),
x) (a4 b%) (a°+ %)

3) (mn’—m*)(m—1),

W) (26— ) (4 +22°);

k) (x4°+30%) By +2°).

3) (a—b)(a—b)
K) (314 29) (3x+29).

IlpeobpasyiiTe npoM3BeAeHHE MHOTOYJEHOB B MHOrQ4Y4AeH

CTAHAAPTHOTO BHAA:
a) (a+1)(a+1)(a+ 1)

6) (x—1)(x—1)(x—1)

B) (a+8)(a—b)(a+b);

r) (m—an)(m—n)(m+n),

A} (a+b+c)(at1)

e) (a—b—c)(a—1)

x) (x4 D) (P —x+1)

3) (x— D (24 x41);

n) (*+42x—3)(2—3x);

K} (5m®—3mn+n®) (2n—m?),;
a) {a+b+c)la+b—c)

M) (a—b+tcy(a—b—rc)

INpeoGpaszyfiTe npoHzBedcHYe B MHOTO4/eH:

a) —(a+b)latb)
6) —(x—y) (x+y);
B) —(x—y)(x—y),
r) —(2m—n){n—3m),
a) —(5a—2b)(3b+2a);
e) —7(x+8y)(y—3x).

IMoneaysace pucynkom 10, nokaxn-

Te, 4TO

b)(a+b b
(a+b)(at+b)=a-a+a-b+

+b.a+b-b=a*+2ab+ b

Yupoctute BhipaxeHue:
a) (8x—3) (4x+5);

6) 8x—3-4x+5;

B) (4a—3)-2¢—3;

r} 4a—3(2a—3).

{

oLy

Puc. 10
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459.

460,

461.

462,

463,

464,

465.

466.

467.
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IlpeoCGpa3yfiTe MpOH3BCAEHHE B MHOIOYJEH CTaHAapTHOTO

BHAA;
a) (0,1 —x)(x40,1)
6) (1,2—a)(1,2+} a);

B) (%—m) (%m—?u);
r) (%a—% b)(l4a+b);

) {0,058y —2,3x) (y —0,2x);
e) (2,6a-+3b) (0,16 —4a);

x) (%m+3n)(ﬁm—-%n):
3 (13x—9)(250—3 %)

I[oxamu‘re aureﬁpanqecxoe pPaBeHCTRBO:

a) (a+b)(ato)=a’+(b+c)a+ b

6) 26 —11x+ 15=(x—3)(2x—5).

BepHo Jn BHIIONHeHH npeofpazoBaHAN:

a) (2x+3y) (3x—2y) =64 —4xy + 9y — 64> =64+

+ 5xy — 647

6) (xy°+ £%y) (xy+3) = 2y*+ 3x/ + Py 4 34°y?

BuecTo 3Be3JOYKH nonﬁepme OAHQUEH, yToOBl BHINOAHA-
JIOCh anreﬁpauqecxoe paBEHCTRO.

a) (a++*)(a—b)=a’—abtab— b

6) 9—3a—3a+a’=9—++a>

TlpeoGpazyiiTe nNponaBefleHHe MHOTOWIEHOB B MHOroYJieH
CTAHAAPTHOrO BHAA:

a) (a-+ 2b) (2> —2ab -+ 4b%);

6) (a+b+c){at+b—c)

8) (a+2b)(a—28) (a’+ 45%).

PassoxHTe BelpasKeHHe Ha MHOMCHTeNH:
a) 2x- 2y, 6) 6a—3;

8) ax—ab, r) 2a 4 6Gab;

1) @+a; e) 3x%y— xy%;

X) ax+bx+cx; 3) 5a®+ 104+ 15a.

CocTasbTe [1Ba BBHIPajKEHHA, KaKA0e H3 KOTOPLHIX MOXHO
Pa3IOMHTE HA MHOXHTENH BbIHeCeHHeM OGLIEero MHOMKTeNA
2x 3a CKOGKH.

IMpepcrasbTe BHIpaXeHHe B BHJAE NPOHIBEACHMSA:

a) 2a+4b; 6) ba— b, B) 6x—2;

r) yx+42y; a) 3a— 128 e) 7x—2Bxy.

Pasnomure Ha MHOMHTEAN:

a) x(a+b)+ylatb) 6) (at+bya—b(at+b);

B) m(n—3)+2(n—3) ) (x+y)3—a(xty);

1) 2a(1—b8)—3(1—b),  €) a(b+3)—b(3+b),



®) Tx(x4+20)—2 Qu+2x);  3) a(a+b)+(a+b)
M) 25 (x+29)+3y (x+2¢% k) 2x(a— )—(a—1).

468. I1py npeoGpa3zoBanuax OuiBaeT HeoOXOLHMO H3IMEHATL 3Ha-
KH UYJIEHOB MHOrouJieHa Ha NGPOTHBONOJOMHBIE, HaAnpuMep:
(a+b)=(—1)(—a—b)=—(—a—0b), usu
(a—b)=(—1) (—a+b)=—(b—a).

HCI’IOJ’IBS}’H 3TOT MPHeM, pPa3JoMiTe HA MHOXHTEIH

a) a(x—y)}+b(y—xh 6) x(a—b)+y(b—a)
B) 3(m—n)—a(n—m) r} 7Ta(a—b)—5(b—a);
1) a{a—b)4+4(b—a); e) 6{x—1)—x(l—x)

®) p(1—p)—3(p—1), 3) £ {y—3)+7(3—y)

469, Paznoxure BHIPAXKEHHE HA MHOXKHTENH:

ay a(b—1)—{(1 —b), 6) (a+b)+3a(a+b)

B) 2x{a—b)—(b—a) r) 3+a+4a{(d+a);

a} (m—2n)—x(2n—m), ey a—b—x(b—a)

470. PewnTte ypasHeHHe:
a) (2x+4-5)+(3x+8)=7;
6) 2x 4+ (x—3)—23—(2—3x)=0;
B) 44 x—8+4+(2x—5)=0;
ry 2x—3)—(x4+1)=1L

471, Yupocrure BhlipaMKeHHe:
a) (2x— 2a)(3a® —4a+5);
6) (T —2x4+4— ) (2x—x—1);
B) (¥4 3x—2) (255 —x+4);
r} (2m® —7m’+4m)(3—8m+ m?);
1) (2a+1)(3+a)(5a+2);
) (x—3)(2x—1}(7 4 2x);
x) (2m—n)(3n+2m){(m —5n),
3) (p—8g) (4¢—p}{(p+89q).

5.7. LUeante BoipaXKeHus

ll,e.nun BbhipaXKeHHEM HA3LIBAKT TaKOEe a.llreﬁpantlecxoe Bbipa-
HEHHe, B KOTOpOM HECKONAbHO MHOMOWICHOB COEAHHEHM 3HAKAMH
ChoXKeHHA, BBIMHTAHNA H YMHOXKEeHHA.

Hanpumep:

(a+b)(c—d)+(a—b)—(c—d),
—a(b—cP4(d—c)—a’—5,
—(a—b)—cd.
C'-II‘ITﬂIOT, Y1) MHOIOUMEH TakKxKe eCTh Lemoe BhipameHue.

Llenble BBPaKEHWH MOXKHO YOPOLIATb, MOAL3YACL NPaBHAAMH
CJIOMEHHA, BBIYHTAHHA H YMHOXEHHA MHOTOYNEHOB,
Kax caenyer u3 srux npaena, aofoe 1enoe BLIpameHne MOXKHO
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Ipeo6paszoBaTh B MHOTOUMEH CTaHAApTHOre Buia. CheioBaTenbHO,
afoe Lenoe BhIpa’KeHHe PABHO HEKOTOPOMY MHOroYleRy.
PaccMoTpuM npusmep yNPOUIEHHA LeAOr0 BBIPAXKEHHH!

15a°* — (3a’h 4+ a) (5ab —2)=
= 16a%h? — (3a’b5ab —3a’h -2 4 abab—a-2)=
= 15a**— 154°p* 4 62’ — ba’b +2a =

=(15—15) a®p*+ (6 —B5) a’h+ 2a =04 a’b + 2a=a’h + 2a.

472°,
473°.

474°,

475°.

476.

4717.

478.
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YTo Ha3zBlBAOT UeAbLIM BhipaxeHuem? [Ipueenute npuMepw.
fAlensierca JM LeAkIM BHIpAMKEHHEM: a) YHCAO; §) oJHOUNEH;
B) MHOTOUJEH?

Jlo6oe nH nesoe BEIpAKEHHE MOXKHO APEOOPasoBaTL B MHO-
rouJied CTanfapTHOrQ BMAa?

Mosker JH Uesoe BHIpAXKEHHE PABHATBCA HYJAEBOMY MHOIO-
ufeny? [Ipuseaure npumepsl.

Kakne 3 faHHMIX BHIpAXKEHHR ABAAIOTCA LEABIMH:

a) ?(2%_5-24); 6) Tabc;

8) 3xy (224 3b); r) (x—2)(By+4H)— 22
1) (%a’—%ab* Ta—8b% o) 2x(3—x)4+4—8x

YnpocTHTE Bbipaenue:

a) 2(x—1)+3(2—x);

6) 2ab (3—2a)+ 46 (3a—7a%);

B) Tm(m—n)—3n(n+m),

r) (x—2y)-2xy— 28x7y.

IlpeoGpasyiiTe BhIpasenHe B MHOTMOYJEH CTAHA3PTHOTO BH-
0a ¥ ONpelefiHTe €ro CTeneHsb.

Yrofiel H3bemaTe OHOOK CO 3HAKOM NPH BBIYHCACHHH,
HANPHMEpP, CNedyeT BHINOJHMTL Apeo6pa3’cBaHHs TakK:

%
D) G D) — (D) A D= (P 254 24 2)—
—+ ¢ i
— (P +4x+3x4+ 12)=(L+ 324+ ) — (P +7x+12)=
=543+ 2—X—Tx—12= —4x—10.

a) 2x4(x—1)(x+1%
6) 70°—{p+1)(p+2);
8) (a4 2)(a—1)—(a+1)(a—2);
r) (p42)(p— 1)+ (p+3)(p—5);
A} (4—x)(2—x)—(x+2)(1 —x).



¥npocTuTe uesoe BoipaxeHue (479—480):
479. a) (5ab’4 46°%) (3ab® —4a®)— 18a%°,

6) (7X'y* — xy}(— 25" 4 Bxg®) + 1225%;

B) (£ 4+ Py + 2+ %) (x—y)— Ly (x—y);

r) @’ (a®?—b*)—(a* —a’b 4 ab® — b¥) (a + b);

8) 2—(—4s+ 1) (x—1)+2(6x—4)(x+3),

e) 6(x+D(x+D+2(x—1){F+x+1)—2(x+1)

) (x4+2) (£ —=2x+4)—x (x—3) (x4 3);

3) 3(3x—1)(2x+5)—6 (2x— 1) (x+2);

) (£ 4+2) (P +2)—(x—2)(x+2) (£ + 4,

K) 5(a—2)(a+2)— (8a—6)(8a—6)+17.

480. a) (*+ 1) (& + D+ (a—1) (a4 1)—a
6) (£ —1) (& ++ )= (@ =D = 1) (£ —1)
1 g 1 1 3 1 g\
B) (m+—2—) (m —Em—|—T)—-(§m —5m )‘
1 1 2 2 1 3 3\,
£) (Ea—%) (-4—1:1 +ab4-4b )—(Ea —8b )
1) 152%" —(5xy —2) (32 - x);
e} {a+b+c)latb—c)—2ab;
W) (a+2b)(a+c)—{a—2b)(a—r¢c).
481. Hafigure uMcao 4, ecamu:
4) yABOEHHOE uMC/A0 & pasHo 28;
6) yTpoenHoe 4ucao @ pasHo 9;
B) BABOE MeHbliee YHCJI0 paBHO D
r) BoATepo Godbluee 4uciao pasHo 6;
I} BTpoe G0jbliee 4HCJAQ paBHO 2;
€) BTpOoe MeHbllee YHCJAO PaBHO 7.
482, Peliyte ypaBHeHHE;
a) 2(x41)9=9;
6) 0,1(1,2x—2)—2(0,5-x)=0,68;

B) 5 (x+8)+14+2 (1 —é——x)=0;
r) 2(055—3)—02 (2%—-5x)—-%-(0,5x—3)=0.

5.8. Hucaopoe 3HAYEHHE [EJNOrC BRPAKEHHN

PaccmotpuM cHauana nesoe BuHpaXKeHUe, B KOTOPOE BXOAHT ONHA
OvKea:

a’+5a—13. (1)

Ecan BMecro OyKebl ¢ (rxe Obl OHA HH CTOAJIA B 3TOM BhIpaxe-
HHH) NOACTABHTE YHCIO 3, TO MOAYYHM HHCJOBOS BHIDAaKEHHE:

3 45.3—13,



pagHoe l1. 3To uncno 11 Ha3BIBAWT YHCAOBLIM 3HAYEHHEM BHIPANE-
Hug (1) opan a=3.

Uncaosoe 3HaueHHe 3TOTC e Bhlpaxenua npa =0 paeHo
—13, a npy a=—0,1 paeHo —1349 n 1. A.

PaccmoTpam Teneph BhipaxceHue

0.2a+3b—ab4~., @)
B KOTOPOE BXOART ABe GYKEBHI,

Ecan BmecTo GYKBH @, rfie 6Bl OHa HH CTORJia B 5TOM BhIpaxe-
Hud, nofgcrasuts yucio { —0,1), a Bmecto Gykew b, rie 66 oHa HM
CTOANIA B 3TOM BBIPaXKeHHH, NOACTABHTbL YHCAO 2,5, TO NOJAYYNM UYKC-
J0BOE BbIpAaKeHHe

0.2+-(—0.1)+3-25—(—0.1)- 25+,

pasHoe uucay 9,48, IT0 YHC/I0 HA3HIBAIOT YHCAOBBIM 3HAYEHHEM Bbi-
paxenna (2) npn a= —0,1 u =25. TIpy ¢=0 n =0 uncsosoe

7
3HAYCHNE 3TOr'0 BBIpAXKEHHA paBHO —, a MNpH a= —3n b=0 OHO
3
paBHO m H T. H.

AnanoruyHo onpeaeddOTCs YHCAOBHE 3HAYCHHSA UENBIX BLIDAMNKE-
HH#, cofep¥alllyX TPH, deTsipe M Gojee GYKE,
[Tpusep I. Yncaosoe 3HaueHHe BEIPAXKEHUR
I I
Ea—ﬁb-l‘(:(a'l‘b)

npu g==3, b= —35, ¢=0,3 pasHo
1 I 7
53— (—9+03-B+(—-5)N=5;.
flpumep 2. UncioBoe 3HaueHHe BHIPAKEHHA
x—y+t{z—x)+z(t+y)

mpr x=—0,1, y=—3,2, z=1,7, {=23,0 pasuo

l'Io,n.t!epKHeM, yTO0 AAR AOOTO IeJ0rc BbIpaXKeHHA TIPH JI0GHIX
Bh]ﬁpal-ll-lhlx YHCAOBbIX 3HAYCHHAX BXOAAIIHUX B HEro 6)?'1{3 COOTBeTCT-
BYHOULICE THACJAOBOE BLIpAKEHHEe HMeeT CMBICHA, TAK KAaK He COAePMHT
HCJCHHA HA HYJAb.

483°. Uro Ha3BBAIOT UYHC/AOBBIM 3HAYeHHEM LUEJOro BRIPAMKEHHUS
MNpd JaHHBIX YUCJACBBIX 3HAUEHHAX GyKB?
484, Boiuncsaure 3naueHne Bolpaxenus npa x= — 10,

Hanpumep, ecau x=—2, 10 28 —7x+5=
=2(—2)—7(—2)+56=2447-245=8+144+5=27.
a) 3x—§; 6) 32 44x+1;

B) £ +2x° 4822+ x.
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485.

Boiuscaure 3HaueHHe BBIPAXKeHHA Npd a=—1, b=2,
c=3:

a) abc; 6) ab’c®;

B) 3a®(bc) r) (2abYe%

n) (a*—b%)—3¢;  €) T(a®— ")+

486. 3anoanute Tadanny:
% 1 3]0 |—1]—5|05]|—%
x—1
©£—1
©—3x
22 —3x47

487,

BEIyMC/IHTE 3HaUeHHE BLIpAXKEHHS:

a) 1%, ecm: x=0,3; x=0,01; x=1,7; x=0,001; x=0,05;
6) @’ npu 3aAaHHBIX 3IHAUEHHAX @. Peay/nbTaThi 3anuuIkTe
8 Tabaunny:

1 1 1
a2
488°. BepHo s, YTO UHCJIOBOE 3HAUEHHE BHPAMEHHA —a OTpHUA-
TeJNbHO NpH JMGLIX YHCAOBBIX 3HAUEHHAX a?
489, Ilpu KaKuX YHCJIOBLIX 3HAYEHHAX @ M & BEPHO PaBEHCTBO!
a) a+b=10 G6) a-b=1,
B) arb=a; rya-b=—1?
490. BoiyncsaHTe 3HaYeRHe BLIPAXKEHHS MPH x=—l%:
a) —x%  6)(—x%  B) —x% 1) (—x)P
491. B Kakux cayyasx O0pH BO3BENICHHH B HATYPAJAbLHYIO CTeNeHb
k{k>1) MOAOXKHUTESLHOTO UHCAA NOAYYHTCH UHHCAO, GOMb-
ee 14HHOTO; MeHbluee NaHHOro?
492, TIpn xak¥X 3HAYEHHSX @ BEPHO PaBeHCTBO:
a) —a’=(—a) 6) —a’=(—a)
B) a*=a"% r) @4+ad=0
493, Buiyscaure nsomans S KBaapaTa cO CTOPOHOH:
a) 3 cm; 6) 5 cM; B) 10 cMm;
r) 0,5 cm; a) 2,1 wm; e} 1,b m,
494. Briyucinte ofvem V kyGa, pe6po KOTOPOTO pasHO:

a) 1 cm; 6) 3 cm; 8) 10 cm;
r) 20 cm; 1) 0,5 m; e) 1,2 m.




495.

496.

497,

498.

499,

Boiurc/anTe 3HaueHHE BbipParKeHHS:
a) (3a2b—5x)(7a—4bx2) npu a=1, b=1, x=1;

6) (2xy°—3a) (4x—5ya®) nupn x=1, y=—1, a=2;

B) (xayz —4xy 8 (3.7  —5xy?2®) npn x=2, y=—1,

r) (a2b26—3b503)(5a3bc +7abc) npn a=—1, b=—1,
=—1.

Peu.lme ypaBHeHHe:

a) 5(2—3x)—32—x)—2(3x—8)+7(2x—8)=0;
6) 06 (x—0,6)—1—0,8(0,4—x)=0;

8) —2(3%x—0,3)+x-0,3 (x—-Tl-ﬁ)=0.
Haiiaure yuciao, ecan ero cyMma ¢ UYHCIOM:

a) Goapmum Ha 1, pasua 19;

6) MeHbllHM Ha 7, paBHa 13;

B) BABOe GoAbmuM, pasHa |8;

r} BTpoe MeHbLIMM, paBHa 48.

BolusicauTe 3HavyeHHe BelpaxenHa (498—499):

a) {(a+b+c)(a®+ 8" npp a=—3, b=—2, c=4;

6) (a+b—c)(a®—b%) npn a=3, b=2, c=—4;

B) (0,1 —x)(0,14+¢){0,1 +2) apu x=2, y=—1, z2=2;
r) (x+0,ly)(0,lx+y)(0,lx+y) npu x==—2, y=1;

0 (5=) (5 (5 oo+t
e) (gp+§q) (§p+5q) (-;-p+§q) npu p=9, g=—1;

X)) (1+x){(x+2)(3+x)(x+4) npy x= -—l;

3) (a—1)(@a+1)(b—1)(b+1) npn a=—3, b= —5;

H) (im—n)(m+n)(n—m)(n+m) npu m=—0,5, n=0,3;
K} (1 —x)(x—2)(3—x){x—4) apn x=2.

a) a®4+5a—13 npu a=—3;

6) 0.20°+36—z a+ npu a=1, b=—2
B) x—g+(z—x)-i—z(t+y) npu x=0, y=—1, 2= —3,

r) 2x4+3y—z+3 npu x=1, y=—1, 2=—1;

1) sa— e b+c(atb) npu a=3, b=—5, c=03;

e} (a—8{(c—d) npu a=1, b=2, c=—3, d=4,



5.9. ToXnecTREHHOE PABEHCTBO LEALIX BLIPAMKEHHR

B§ 441§ b paccMarpuBanuck aarefpanyeckne pagencrsa. Pac-
CMOTPHM OAHO M3 TAKHX PaBeHCTB AJH OAHOUJEHOB:

2aaabb=2ababa. (1)

OHo npeBpallaercs B BePHOE UHC/JOBOE PAaBEHCTBO, €CAH B HeM
3aMeHNTh OyKBbl uncaaMH. Beaws Torna e sepof ero uwactd Oymer
CTOAATb NIPOM3BeAeHKe YNces, a B MPABOH — TO JKe MPOH3BEJEHHE, HO
¢ MepecTaBAeHHbIMH MHOXHTEAAMK, a NPOU3BEJeHHE YUCEea He 3aBU-
CHT OT TIOpPAAKa €T0 MHOMHTeJef.

Koraa rosopsr, 4To B aJrefpaudeckoM paBeHCTBe OYKBHI 3aMe-
HAIOTCH YHCAAMH, TO MMEIOT B BHAY, YTO OJHA W Ta Xe GyKkBa, rae Gl
OHAa HH HaXQ[K/JAaChb B DABEHCTBE, 3aMEHACTCA OAHHM H TEM Xe
YHUCAOM.

Paccmorpum Teneps aareSpanyecKkoe paBeHCTBO [JA MHOTO-
4JIeHOB

kxt+y=y+x (2)

OHO MpeBpalllaeTC? B BEPHOE YHCJAOBOE PABEHCTBO, €CJH B HEM
3aMeHMTb OyKBH uHcsaaMA, Begb Torga B JeBoil yacTH Gyaer CcToATh
CYMMa UHCEJ, 38 B NPaBOH — T2 e CYMMa, HO ¢ AepecTaBJeHHEbIMH
CAaraeMbIMK, 2 CYMMa YHCeJ He 3aBHCHT OT NOPAAKA ee cjaaraeMblx.

Boobuie, eciin NpHPABHATL JAHHBLIH MHOLOWIEH K MHOLOWJEHY,
MORYYEHHOMY H3 JaHHOTO NMePecTAHOBKOH ero wieHoB, TO NOMYYHTCH
anareGpaniecKoe PABEHCTBO MEXLY AAHHLIM H MOJYYEHHhIM MHOTO-
yaesaMu. Ho ec/in TIOACTABHTE B 9T0 paBeHCTBO BMeCTO GYKE JIoObIe
YHCAE, TO NOJYYHTCH BEpHOE YHCAOBOE PABEHCTBO, NOTOMY HTO CYM-
Ma YHCeN He H3MERHTCA, ecAM B Held NepecTaBUTh MecTaMy caarae-
Mble. AHaJOTHYHblE paccyMAeHHS MOKa3wBawT, 4Te anarefipauve-
CKHE paBeHCTBA, NoJyyaeMble MPH MPHBEAECHRKH MOAOGHBIX YJIEHOB,
MPH YMHOXEHHH OAHOU/IEHA Ha MHOTOWIEH, MHOTOYJEHA Ha MHOro-
YA€H H T. A., OPEBPAILAIOTCA B BEPHble YHCAOBBIC PABEHCTBA, eCAH
B HUX 3aMeHHTb OYKBbl YHCAaMH.

PaBeHcTBO MeXIy anreGpanvecKHMH BbIpAXKEHHAMH Ha3biBAIOT
TOMACCTBOM, ECAH OHO NPEBPALAETCH B BEPHOE YHCAOBOE PABEHCTBO
NPpH MOACTAHOBKE B Hero BMecto Gyke Jio0bIX MHCer.

Bce anreGpanueckie paBeHCTBAa MEMAY UENABIMH BRIPANKEHHAMH
€CTh TOMAECTBA.

B wuwactHocTH, paBesctBa (1) m (2) ABAAWTCA TOMKIAECTBAMA,

Hynesrie MHOroUIEHH PABHK HYJ10 TOMAECTEEHHO, T. €. DY JI0-
OBIX YACAOBLIX 3HAUCHHAX BXOASLUMX B HEX OYKB HX UHCJOBOE 3Haue-
HHE eCTb HyJb. TAKHMHU MHOTOUWIEHAMH RBJAAIOTCA, HAMPHMep, MHO-
roYJIeHbI;

a—a,

32— 22

QcraabHble (HeHy.JleBble) MHOTO4J/1€Hbl MOFYT 06pama’rbc9 B HYAR
TONLKO IpH onpede/ieHHbIX UHCAOBBIX 3HAYEHHAX 6YKB, HO He TOXne-
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CTBEHHO, T, €. AAf KaXIOTO HEHYJAEeBOT0 MHOrOWIeHa CYIIECTBYIOT
YHCAOBHE 3HaUeHHs OYKB, IPH KOTOPBIX MHOTOUJEH He ofpamaercs
B Hyab, Bor npuMepn HeHYAEBEIX MHOTOYJ/IEHOR:

a4+ b,
xX—y,
&+ 641
[Mepsbiit Moorouned ¢ b obpaliaercs B HYJb JHWEb AJA YHCJIO-
BBIX 3HaUeHHWi a U b, YI0BJEeTBOPAIOIWAX PaBEHCTBY @ = — b, HO AJd

OCTaJAbLHBIX UHCJAOBBIX 3HAYEHHH @ W b oH He o6pamaeTcs B HYJAb.
BropoR MHOrodfed x—y oGpanaercd B HyAb JHLL 0458 YHCIO-
BBbIX 3HAYEHHA X M Y, YLOBJETBOPAIONHX PABEHCTBY X==y, HO OH He
ofpaimlaeTcd B Hy/Ab [JAA OCTAJAbHbIX HYHCAOBHIX 3HadeHUA X U 4.
Tperut MHorouNeH a’ 4 b°+ | ne o6paulaeTcs B HyAb HH AJIA Ka-
KHX YHCAOBHIX 3HaueHWd a W b.

|

500°, Ure Ha3LIBAWT TOXAECTBOM?

501°. TlpuBeauTe NpPHMEPEl TOXKAECTBEHHO DABHBIX LEABIX BHIpa-
KeHHH.

502°. TlpHpenuTe NpHMEpPH MHOTOYLCHOB, TOMAECTBEHHO DABHLIX
HY10,

503° SBnferca aW TOKAECTBOM adrefpaHyecKkoe PABEHCTBO MeX-
Ay UEeNbIMH BHIPaKEHHAMH?

504, fleaATcA JH cleiyloliHe BHIPajKeHHs TOXKIECTBEHHO paB-
HBIMH (OOBACHHTE TNOYEMY):
a) (x+y) v (g+x);
6) ¢(3xy) n 3exy;
B) (2a+74a) u (3a47),
r) x{(3x—8) n (3£ —8x);
) (3m—2n) u (m—2n-+m);
e) (2x—3) u (3x+5)?

505. SleasioTca AM caepyiolMe PaBeHCTBa TOXKAeCTRaMU (06bAC-
HHTE NOYEMY):
a) 24 x=x+4+2;
6) 2a+b=a—1+4a+6
B) ¥ —x+3=3—x+41%
r) 2(3x—1)=6x—2;
R) x+y—2x4+3y=4y—x,
e) 24— b3} 3b=2a?

506. Joxaxure aareSpaudeckce PaBeHCTHO;
a) a—b= —(b—a);
6) (x—y)(x+ =5 —y"
8) (a+b)(a+b)=a’42ab4b%
ry (a—by(a—b)=a*—-2ab-4b%
n) (m—n)}(m*+mn+n*)=md—n*
&) (m+n)(m'—mn -+ n')=m®+ n’
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X) (p+1){p+ D (p+1)=p"+3p*+3p+1;
) (g—1)(g—1)(g—1)=¢"—34"+3¢ 1.
507*. Haiante MHOrouaeH, paBHbIi NPOHIBENEHHIO:
a) (P+ g+ x4+ ) (x+y+ xy);
6) (2abc —3b%c— 7bc?) (ac — b2c* + 3bc* — BcP);
B) {(m*—mn*— mn—n®)(m—mn—n*+n)
r) (0,1p° —2p’¢—0,5p4* +1,2p°) (8p* — 0,2pg + 5¢°).
508. Mokaxure anreGpanuecKoe paBeHCTBO:
a) (m—n)(2m+3n)(m—"7)+7(2m*+2mn—3nY) =
=m (2m* 4 mn—3n*+7n),
6) (a*6 —b%) (a* — 2b) (a— 3b)+ 3a%6® (a®— 2ab — b) +
+ 2% (a* —ab + 36%)=a’b (a® —b).

§ 6. ®OPMYJIbl COKPAIIEHHOTO YMHOEHUA

6.1. KBaapar cyMMbl

[Mo onpenenenum
(a4 b =(a+b)(a+b).

[Moabaysick NpaBRJAOM YMHOXEHHA MHOTOYJIEHA HA MHOCOYJECH,
noayyaem:

(a+b)2=(a+b)(a—}2-b)=a-a—£—b-a+a-b+b-b=
=a’ 4 2ab+ b° (1)

PapeHcTBa (l) ABNAKOTCA TOXKIOECTBAMH, NOTOMY UTO €CJAH BMECTO
@ W b noacTaBUTE B HHX JioGble Ydchaa, ToO HA OCHOBAaHWNK pacnpepe-
JHTEABHOIO H MepeMeCTHTENbLHONO 3aKOHOB AJA YHCEN HOJYUHM Bep-
Hbleé YHCAOBBRIE pPaBeHCTBA.

PapeHcTBO
(a+bP=a’+2ab+5° (2)

HazblBaloT GOPMYNOH KBaapaTa CYMMBI,

Tak kak B popmyJe (2) MOXKHO CYHTATD, YTO & H & — NPOH3BOJD-
Hble YHCId, TO ee OOLIYHO UHTAIOT TaK KBAAPAT CYMMB ABYX 4yHCEn
PaBeH KBaApaTy TEPBOr0 YHCAA TAKC YABOEHHOE H)OH3IBEAEHHE
AepBOro YHC/A2 Ha BTOPOE TIJIOC KBAAPAT BTOPOIO YHCAA.

DPopMysna KeagpaTa CYMMB 4acTO NPHMEHAETCA A8 YNPOULEHHA
BhIYHCAEHHH, HANpHMep:

512=(50+ 1)*=5042.50 4 12=2601.
dopmyna (2), ecyin ee YHTaTE CApPABa HAJEBO, NOKA3bBaeT, UTO
muorousen a4 2ab -+ b* MoxHo PA3JNIOKHTh HA MHOXHTENH, 3 HMEH-
HO OpefCTABHTE KaK MpOM3BejeHHe ABYX OAHHAKOBBIX MHOMHUTesed

(a4 b).
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509.
510°,

511,

512°,

513.

514.

515.

112

3anpmuTte B npountafite GopMyaAy KBaapara CyMMBL.
Sennerca au dopmyna Keajgpara cCyMMbl Toxaectsom? Ilo-
uemy?

3&HHUJHT€ BbipaKeHne B BHAE TPOH3BENEeHHA:

a) 4% 6) {—3)% B) X%

r) —a% ) (x+9%h o) (a+2)8

x) (5+m)’ 3) (p+9)-

[TpeoGpasyfiTe BbIpaXKeHHe B OXHOMJAEH CTaHAAPTHOIO
BHIA:

a) 2-1; 5)2(—1%);

B) 2aa’b; r) 2(—%,1:)(—4%,\:_1;);

ﬂ.) m2nk2mn3k4: e) p3q4rp2q3r4.’

x) —4a®bc? (——;») abc’ 3) 1 -%—xy33x3y22.

[peo6pasyiiTe BoipaKeHUe B MHOTOM/eH CTARAAPTHOTO BH-

Aa AByMfa cnocoGamp:

a) (m+n), 6) (2+x)5 B) (y+4);

r) (14 pY; 1) (2x+1)5 e) (2+3a),

X) (2m 4 5n), 3) (3x+4y).

Hanpumep:

(2a+3b)*=(2a+3b) (2a+3b) =4a’+ bab + 6ab 4 96° =
=4a’+ 12ab -+ 9%

(2a+43b)°=(2a)*+2.2a36 + (3b)?=4a>+ 12ab+ 95
Henoabsys dopMyay KBazpara cyMMbl, npeofpasyiite Bul-
pa)eHHe B MHOTOUJeH CTAHLAPTHOrO BHAA:

a) (@®+b), 6) (x+ 4%
B) (m*+ n®); r) (PP + ¢
a) (ab+¢y; e) (x+y2);
x®) (3m+n*Y; 3) (24 34%);

H) (3ab®+ 27

[NpeoGpaayiiTe BLIpAXKEHHE B MHOTOWJIEH:

o(ra) 0 ()

B) (m—40.2); r) (1, 1+p)2

n (gatzo): O (3x+ze)s

x) (0 2m+2 lnf 3} (0, 4p-|—0 3¢
W (zab+3¢).



516.
517.

518.

519.

520.

521,

522,

523.

HUcnoabsya pucytok 10 ua c. 101, nokaxuTe popMyay KBai-
paTa CYMMBbI.

[MpumennTe popMyny KBaspaTa CyMMbl ASA BRIYACAEHUA:
a) 41% 6) 91% B) 201%

r} 32% n) 72% e) 3022

Jlioboe HaTypaibHOE UHCAO, OKaHuMBalolieecs uUMPpoi O,
MOXHO 3amkcaTbh B Bufle 10a-+5.

Hanpumep, 25=2.10+45.

JoKkaxHTe, YTO AJAs BHIYHCJAEHHS KBajpaTa TAKOTO YHC-
Jla MOXHO K nponasejeduio a{a-+ 1) npunucats cnpasa 29.
Hanpumep, 25'=625 (2-3=6).
lNpeacTaBbTe MHOroY/ied B BHAE KBafApPATa CYMMBL

24 2xy+ 1% 6) a®44ab44b%
aB; 9mt+%ymn+n2; r) 16p° +40pg+ 2547
n) 42541 e) 9+6a+a*
X) 164 8p 4 p% 3) 4m* 4+ 90’ + 12mn;

n) 42245+ 45 k) a®+2a*0° + 55

Bumecto 6yke C 0 D nopbepATe OLHOUYMEHBl TAK, YTOOLI Bbi-
NOJIHAJAOCE anrefpandyeckoe paBeHCTBO!

a) (a4 CY¥=D42ab+ b%

6) (2x+ CP =41+ 4xy+ 4%

B) (C+3mY=4n*+ 12mn+9m’

r) (C+ DY =9p"430pg+25¢".

[Tpeo6pasyfite BhIpaxceHHe B MHOrOYAEH CTaHAaPTHOTO
BHAA:

a) (a+ by +(a+b)(a—0b),

6) (a+3)+(x+1)4

B) 2{m+1¥+3(m+2);

r) 5(p+gY+3(p+2¢);

n) (2a+ 36y —(3a+26);

e) 2(3x+4)—3(2x+3y);

X)) (m+n) —3(m—n)(2n+m)+(2m+n):;

3) 2(p+39)(¢—p)—(p+24) —2(3¢+p)%

#) (a+ by K) (2544

3anWmWiuTe B BHAe MHOTOUYIeHa BBIpaXeHHe:

a) (a+26)(a+26),  6) (2x+3)

B) (3x+yFX+(x+3u)%5 1) (x+2).

BeIACHUTE, ABAACTCH M MHOTOU/EH KBAAPATOM KAKOT0-AnG0
AByUsIEHA:

a) a’44ac+4c% 6) 1+ +2x;

B) a’c*+2acd+d% ) 9+ 6x+ 2

524. Yacto ucnonbayor npubiuxkennoe papedctso {14 xfa

2214 2x, ecH x AOCTATOUYHO Maso 00 cpaBHeHHwo ¢ 1. fHa-
npumep:

1LOOP = (140,001) =~ 14 0,002=1,002.
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[/]cno.nbayﬂ 3TO I'IpHﬁJlH}KEHH()e paBeHCTBO, BLIUHCAHTE:
a) 1,0002% 6) 1,00001%
8} 1,000003% r) 1,0000004%,

6.2, Kpaapar pa3noctu
QueBUAHE CAEAYOLIHE PABEHCTBA:
(a—b6Y=(a—b)(a—b)=aa—ba—ab-+b'=a’>—2ab+ b,
OTKY/A
{a— by =a’—2ab 4 b°. (1)

3To paBeHCcTBO Ha3biBaloT Qopmysodl Keappata pasnoct. Ha
OCHOBaHHH PACHPele/IUTENABHOTO H ePEeMeCTHTENLHOrC 3aKOHOB AJs
ykcesa paBeHCTBO (1) aeasercs TomaecTeoM. OHO YHTaeTcA Tak:
KBAJAPAT PA3HOCTH ABYX WHCEJ DABEH XBAaJAPaTy NEPBOro YHCAA MH-
HYC YABOCHHOE NPOH3IBEAEHHE MEPBOTO YHCAA Ha BTOPOE NJIOC KBaa-
pPaT BTOPOTO 4YHcaa,

3ta dopMysia TaKXKe YACTO NPHMEHAETCH AAA YMPOUWEHHA Bbl-
YHCMEHHA, HaMpHMep:

49°=(50— 1Y =50 —2.50 4 1 =2401.

®opmyaa (1), ecqin ee uMTaTh CNpaBa HaJeBO, N0KA3LBAET, YTO
MHOrOWIeH a°—2ab-+ b’ MOXHO NpeiCTABHTL KaK NPOHIBELEHHEe
IBYX OLMHAKOBbIX MHOXHTenMed (a— b).

3ameuanue, Popuyay (1) MOXKHO MOAYUHTb KAK CAEACTBHE
dopmyansl (2} npeablAylero nyHKTa, 3aMEHEHB B Hed Bcioay b
Ha —b.

525. 3anuwuTe M npountadre GopMyJTy KBaipaTa PasHOCTH.
526°. dBaserca JH ¢opMysa KBaApara PASHOCTH TOXKIECTBOM?
[Mouemy?
527. TlpeoGpa3yiiTe BrIpaKeHHe B MHOTOUJIEH CTAHIAPTHOTC BHM-
Aa ABYMA cnocoGaMu:
a) (a—bY; 6) (x—3)%; 8) (1—m)
r) (5+p), n) (2a—3Y; e) (4—3y);
x) (3m42n)%  3) (Bp—29)"

528. Hcnoansya dopMyay KBagpaTa CyMMbt HiIH Pa3HOCTH, Npe-
o6pasyifiTe BhIpaXKeHHe B MHOTOWIEH CTAHZAPTHOrO BHAA:

a) (a— b, 6) (X —y):

B) (m’—n")% r) (pt-+ gy
R) (2 +ab); e) (£*—y'z)’
X) (2m—n?); 3} (30 —2¢%)%

u) (4ab’—3ab’y .
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529.

530.
531.

532.

533.

534,

535.

[TIpeoGpa3syliTe BupaxeHdue B MHOTOUYJEH:
— Y 1 2
a) ( mn m), 6) (—§+3b6),
2, 1 2 \2
B) (Ex“—gy“), r) (—I§P2+§4‘):
) (1 Lap— 3a2b)2; e) (Qmanz— 2l mnﬁ)?';
x) {0 la+3a2b)2' 3) (1,2xy+0 712)2
b [ , X . ;
) (— 0,52 40,3x4°)%. Y
Hcnoarays pucynok |1, nokaxu- a
Te GopMyJy KBaZpaTa pa3HOCTH. a-b T

[IpuMenuTe dopMyny KBajpata

PA3HOCTH AAf BBIUMCAECHHS:
a) 49%  6) 89

B) 199% r) 38%

1) 98% &) 1982 o s
[peacTanbTe MHOTOWNEH B BHIE 3
KBanpaTa ABYUJICHA!

a) a’—2ab+ b v

6) 4x°—4xy+ 4%
B) 9m’ +6m+l§ Pue. |t

r) 25 —30c+ 9¢5

1) 16p°—56pq+ 499,

e) lOOa +25b2+ 100ab;

x) ¥ — 629+ 9%

3) 16+9,1:ﬁ 24x"

Joxaxure anrefpanyeckoe paBeHCTBO:

a) (a—bf=(b—a);

6) (—a—ff')z—(a+i':f)2

Bumecto Gyks C v D nogGepare ORHOWICHH TaK, YTOGH BhI-
NOAHMANOCH anreBpavyeckoe PaBeHCTBO:

a) {a—C)l=a>—4a+4;

6) (C—y)’=42—D+ 4"

B) (C— DY =9m*— 12mn+ 4n?,

r) (C+3¢)’=D+24pg+ 94"

[MpeoGpasyiiTe BhlpaXKeHWe B MHOTOYWIEH CTaHIAPTHOL)
BHAA:

a) (m+ny+(m—n);

6) 2(a—1¥+4+3(a—2 ;

B) 5(x—y) 4 (x—2¢),

r) 4(m 2n -—3(3m+ )

1) 3(2a—b)— —28Y5

e) 4(3x+4y)2—7(2x 3y);

X) 2(p—3q7 —4(2p— q)z—(2q 3p)(p+q)

3) 5(n—bmyY—6(2n— m)z—(3m—n)(7m n);

1) (x—g)s K) (2a—b).
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536. 3anuwuTe B BUAE MHOTOYJEHA BHIpaXKeHHe:
a) (x—2¢)4 6) (ab—c), B) (Bxy—2)°.
537. BoiacHuTe, ABAAETCS JH MHOroYJeH KBaJApaToM Kakoro-iau6o

ABYyYJIeHa:
a) a’—4dab+ 4b% 6) x> —4x+4; B) a*—2a’ + 1.

6.3. BuaeneHue NoJHOFO HBAAPATA
[Tpumep 1. PaccMOTPUM MHOrO4IeH BTOPOH CTeNEHH OTHOCHTENb-
HO X
46x+5.
3TOT MHOrOWAEH MOXHO NPeoGpasoBaTh CAEAYIOUUM OGPazOM:
L4+6x+5=x+2-x-343%—3"4+5=(x4+3)’—4.

Mu npencraruay 6x B BuAe yABOGHHOTO NPOU3BefeHHs x H 3,
NpuGaBHAM K MHOFOWICHY W BBIWIH U3 HErO OJHO U TO Xe uucao 37,
Aajee IpuMenHJAd GOpMYyNy KBaJpaTa CYMMbl A8 AByuilena x-+3.

Hrak, nonyyeHo paBeHCTBO

Z+46x+4+5=(x+3Y—A14,

MoKasbiBaloulee, YTO MHOFOYJEH BTOpoA cTeneHH x>-+46x+45 pasen

CyMMe KBagpaTa ABywieHa (x—+ 3) # uncaa —4. B atoM cayuae ro-

BOPAT, UTO H3 MHoroudeHa x°-+6x-5 BhigeneH nmoanuli KBaapar.
fTpusep 2. PaccMOTPUM MHOTOW/IEH BTOPOR CTENeHH:

£ —8x.
ITpoBenem npeoGpasoBaHus:

P Br=—2 x4+ 42— 2 =(x— 4} — 16.

Mul npeactasusan 8x B BuAE YNBOGHHOro NPOW3BEICHHA X H 4,
npu6aBHAH K MHOTOU/JEHY H BHYJAM U3 HEro ONHO U TO Xe YHCID 42
HakKoHel NpHMeHW/IH GOpMYJy KBajpaTa Pa3HOCTH AAA [By4JeHa
(x—4).

Hrak, noAyueHo paBeHCTBO:

£—8x=(x—4)—186,
NOKa3blBAIOL1EE, YTO MHOTOMAEH BTOPO# cTenenu x> — 8x paBeH cyM-
Me KBaapaTa ABywieHa x—4 u wucna — 16. Hrak, U3 MHorounena
x*—8x BeijeAeH NOJAHBE KBaapart.

Adanoruuno paccyxzas, MOMHO BLIIENHTh MOMHEIH KBaapar u3
J060ro MHOTOYJAeHa BTOPOH CTeMeHH OTHOCHTENBHO X ¢ KO3dhPulH-
EHTOM TIPH X°, paBHBIM |, T. €, 3aNIUCATb STOT MHOTOUYJAEH B BUAE CYM-
MBl KBagpaTta AByuJeHa H uucsaa. [IpuBeneM eiile npuMeps! Bhigeme-
HUS MOJHOrO0 KBaApaTa U3 MHOCOUJAeHA BTOPOH CTEMeHH.

fpumep 3.

Prti=dt+exg+(z) —(3) +=(s+5)+3.
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fHpusnep 4.

P —bx49=2—2-x-34+3—32 4 9=(x—3).

538°, M3 mw060ro JH MHOIOYJ/IEHA BTOPOH cTemeHH ¢ Kosbhduunen-

539.

540,

541.

toM | npu x> MOXHO BELAEJUTH NOJNHBIA KBagpaT?
[IpeactaBbTe BoIpaxeHne B BHIE CTENeHH C NMoKasaTeeM 2

a) 9; 6) 16x% B) 4a’t?;

r) 25p, 1) men®k'" e) 49a*b%:'%
[peacTraBbTe BuIpaXKeHHEe B BUE ABYUAeHa:
a) 4; 6} — 95 B) 2x;

r) —3ux 1) 6a% e) —11bc.

[peactaBbTe BHpPAaKeHHE B BUAE YABOCHHOrO MPOH3BEAEHHS
ABYX BbIpaXKeHHH:

a) 4xy, 6) 6ab; 8) 10m?n;

r) 8pg", a) x e) —3ab;

x) %mn, 3) —0,3pq; ) —2,7¢.

542. TlpuGasbTe K AByudedHy Takol ojHOWIeH, UTOGH [OJAYYeH-
HBfI Tpexuaed ABASAJCA MOJHbLIM KBagpaToM:
a) ©42x 6) a’-4ab; B) m*41;
r) 94 6p; a) 104425, e) 16x° -+ 8xy.
Bbl,ue.rm're MOJHBIA KBagpaT u3 MHorouwieHa (543-—544):
543. a) a +2a+2 6) £— 2x+3
B) m 2_2m—1; r) 4+2¢;+q,
a) x2+6x+l e) a’—4a+1;
x) m ?_6m+9, 3) 16+8p+p’
H) @ —2a, K) +6x
n) m4m41; M) 3+p —p.
544. a) —3a+3+a 6) a —l+5a,
B) m —2—|—11m, r) —q+q -7
n) a -I- a+4; e) x2—§x— ;
XK) m +l 3) 4+ p%
u) X' —5x.

6.4. Pa3HocTh KBaapaTor

Paccmorpum nmpoussenenue

(a+b)(a—0b).

[puMenss npaBuao yMHOXKeHUS MHOTOUNEHOB ¥ MPUBeAs NoA06-

Hbl& uYJIeéHbl, MOJAYUYHM:

(a+b){a—b)y=a*+ba—ab— b =a’— b

Ha ocHoBaunu pacnpeae/IuTeJbHOTO H IEPEMECTUTENLHOTO 3aKO0-
HOB AJIA YHCEeJA 3TH PaBEHCTBAa ABAAWTCA TOXIAECTBaAMH.
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Hrak, nonyyeHo paBeHCTBO:

a’— b’ =(a+b)(a—b), (n

KOTOPOe Ha3blBAloT (popMydoH pasnoctd KeaapartoB. OHo asafercs
TOXKAECTBOM H YHTAETCA TaK: pasHOCTb KBAAPATOB OBYX YHCEN PaB-
Ha NPON3IBEACHHIO CYMMbl STHX HHCEA HA WX PA3HOCTD.

dopmyaa (1) maer pasnoxenne MHorounena a’—b’ Ha MBOXH-

TeJaH.
]
545. 3amuwuTe M npounTaiiTe GPOPMYNy PasHOCTH KBaipaToB.
546°. fBagerca au ToxAeCTBOM GOPMYyNa PazHOCTH KBaAPaTOB?
[Nouemy?
547. [NpeacraBLTe BHIpAXKEHHE B BH,ﬂe KBaApara:
a) 49 6} 121 B) x*
r) a n) 4545 e) 25m2n’;
K) — 4 0% 3) 0,25x% ) 2Tx“qg.
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548.

549.

550,

551.

[IpenscTasnTe BhIpAaXKEHHe B BHAE MHOrOYJAeHa ABYMA CHOCO-
Gammu.

a) (p+q)(p—aq) 6) (a—b)(a+b)

B) (c+d)(d—c) r) (g—x)(x+4h

n) (a—3)(3+ay), e} (2—b)(b+2);

®) (m4+-1)(m—1) 3) (7T—n)(74-n).

YnpocTaTe BhpaXeHHe, HCIOAbL3YA (GOPpMyAy PpaszHOCTH
ksaapatoB. CHaYana NpelCTABbTE BhIpaXKeHHE B BHIE pas-
HOCTH KBAAPATOB, 3aTE€M YNPOCTHTE 3aMHCh CTEHEHH,
Hanpunep: (3a—2b)(3a+2b)= (3a)’— (2b)’=9a’— 4’
a) (x+ 24} (x—2y),

6) (2a+6){2a—b);

B) (3m—n)(3m—+n);

r) (p—79)(7q+p);

n) (2a —3b6) (2a 4 38);

e) (5x+4y) (4y— 5x);

K) (4p—1)(1+4p);

3) (bm +8a)(8n—5m)

W) (4 —T7x}(7Tx+44y);

K) (11a—13b)(11a+13b).

PasJioxKuTe Ha MHOXHTENH MHOTOYJeH:

a) 4a®—1; 6) a b

B) 9x' —4; r) x*—16.

Briuncante, Hcnoaeaya GopMyay pasHOCTH KBAaApaToOB.
Hanpumep: 41-39=(404+1)(40—1)=40°— =
= 1600 — 1 = 1599.
a) 71-69; 6) 82.78; B) 299.301;
r} 498.502; n) 3,01-2,99; e) 10,2:9,8.



552.

5563.

554,

555.

556.

557.

fpencTaBbTe BhHpaXieHHe B BHIE PAIHOCTH KBAAPATOB:
a) £ —1; 6) 4> —4: B) m®—25;

r) 16y —49x% 1) 9p*— 164" e) 36m”— 164,
Pa3/oKHTe MHOTOYJIEH HAa MHOMUTENM:

a) a?—b% 6) y —x2 B) (2x)—l
r) 9— (3m) ) 16—pt e) 25—a.
}K)m—n 3) p®—49; n) 1 —x4

k) a*—b'

Buecto 6yks € v D nopGepHTe OAHOUNEHH T2K, YTOOH Bbl-

NOJHAJAOCH a.nreﬁpanqecxoe PaBEeHCTBO:

a) (2a—C)(2a+b2)— al— b

6) (C+ D) (X —y)=x* —y2

B} (3m— C)(D+2n)—9m —4n%

r) {C+5¢) (5¢+ D)=25¢>— 16p".

YnpocTuTe BhIpaxeHHe:

2) a{a—b)+b(a+b)+(a—b)(atb)

6) (m— (n+m)—(m—n)’+2n%

B) (c—df—{c+d)(d— )+ 2cd;

r) {2a+458)(5a—2b)—3(a+26)(a—2b),

n) (p+6Y — AE@—p)(31p)

&) —(24m) +2(1+m 2o (1= my(m 1)

x) {(x+y) —(x—y);

3) (m—ny —(m+n).

,[loxamn're anreSpaH4yecKkoe pPaBeHCTRBO!
a—b)z’—!—(a—b)(b—l-a) 2a (@ —b);

6) 2{x+5y—2{(b—x)(b+x)= 4x(x+5)

B) 2(8—3)2—4(1—6)(8+1) 6(c—1Y4+8;

r) 3(m—4){(4+m)—3(2—m)*=12(m—5).

Crapunnas sedawa. S Kynuia cTONLKO KOpoGOK C MELIOM,

CKOABLKO OHM0 KycKOB B KopoGire. CecTpa KynHaa Ha 3 ko-

poGKH MeHblle, ueM A, HO B Kaxaoh 6pino Ha 3 Kycka 6oJb-

ile, 4eM B KyIJEHHHX MHONA. ¥ Koro 6oJblle KycKOB H Ha

CKOABKO?

6.5. Cymma xybon

anMeHHH MpaBHAC YMHOXEHUA MHOTOUYNCHOB H NPHBOAA nogo6-
Hble 4JieHbl, HMeeM

(a+b)(a?—ab+)=a*—a’b+ ab’+ ba* — ab® + P =a*4- b

Hra K, JJOK&a3aHo paBeHCTBO

a+ b =(a+b){(a®—ab+b%). (1)

3T0 paBeHCTBO HA3LBAOT dopmyaock cymmm kybos. OHo apaa-
eTCH TOMIAECTBOM.
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Muorounen a’— ab+ b° Ha3HIBAOT HENOAHBIM KBAJPATOM Pa3HO-
ctH a W b,

Popmyay (1) yuTawT Tak: cymma KyGoB ABYX 4Mcea paBHA WpoO-
H3BEAEHHI0 CYMMBI 9THX YHCEJ HA HENOJHBIA KBAJAPAT WX PA3HOCTH.
®opmyna (1) naer pasnokeHue MHoroudeHa a°—+b® Ha MHOXMH-
TEJH.

558,
559.
560°.

561,

562,

563.

564.

3anuiukTe HENOMHHIH KBALpAT PAa3HOCTH @ U b,
3anumute u npouutaiite popmMyay cymMmn KyGoB.
fIBnaerca au ToxAecTtBoM (Qopmysa cyMmMmbl KyGoe? [lo-
qeMy?

3anuuuTe;

a) ky6 a;

§) CYMMY X H

B) pa3HOCTh KBaApaTa & H NPOH3BeACHHUA a U b;

rj noMHEIA KBagpaT Pa3HoCcTH X H ¥,

1) HemoJHBI KBajapaT pasHocTH a U &

e} cymMmMmy KyGoB m H m;

) NpoH3BeldeHHe CYMMHl X H ¢ H DA3HOCTH KBaapaTa H Ky-
6a y.

YKaXXHTe MoJHEE M HeMONHBE KBaAPaThl CYMMBL HJIH Pa3HO-
CTH BBIpaMeHHN:

a) a—5a+25 6) ©+2x+ 1;

B) 9—3m -+’ r) 49—|—l4p—|—g
1) 4B2 4k 41 ¢) 4—da-t4g"
) x2—|—6x+36 3) 9—6y+y%
u) In +n+41.

TpuBenyTe BuIpayKeHHe K BHAY MHOTOYJICHA ABYMA CIIOCO-
GaMH:

a) (m+n) (m?—mn+ n%);

6) (g+p) (7. —pq+ 4%

B) (a+1)(a® —a+}

r) 2+ %) (4—2x+57)

n) (p—4p+16)(p+4);

e} (25—5m+m*) (5+m).
YHpocmTe BHpaH{EHHe

a) (a° —l—l)(a —a +l)

6) (2+n )(n 2n +4)

B) (x4 4°) (£— 5’ + 4');

r) (°+q )(q P4 + 1)
a) (a“b2 2a%b + 2)(2-|—a2t3t)
e) (9n'—3nm4-m )(m+3n)
X) (Bx+y) (I —3xy+4°);

1 +1
?{)) ({iﬂ; ‘ (gxay; + 9a2) (3a+24%);

K) (6p°+24¢°) (49" —10p°¢*4-25p°).



565.

566.

567,

568.

569.

570.

l'lpe,uo:'raBb‘re BbipaXeHHe B BHAE CTCIEHH € [TOKA3ATEICM 3:

a) 125 6) 8 B) 274
r) 645° 1) m f7a e) a®h%
x®) 25 3) = 8 i n) 0,001c5
[IpeacTaBbTe BHIpAXKEHHE B BMAE CyMMBl KyGoB:
a) x3+86 6) 27+a.
B) 14 m" r) P ® 1 64;

n) xﬁ+8y, e) a +27b3
x) 8m®4 n’, 3) 64p°+ g%
n) 8+x5y.
Paanomme ABYUJIEH Ha MHOMHTEJH:
a) m*+n 6) ®+1;

B) b3+8 r) x’+y,

n) p +q » ey m +n15

x) 27a + 5% 3) xaj—ﬁﬂf
n) &+ 1264° K) 8p 2’
lNoaGepAaTe onHOUAeHBl A, B H C TakK, 4To0bl BEINOJHAJIOCH
anreﬁpanqecxoe paseﬂcmo
a) m*4-A=(m+ B)(m*—mn+n);
6) (x+A) (¥ +5x+256)=x"+ B;
B) (2x+3y)(A— B-|~C)—8x"+27y3
r) (4a+3b)(A— B+ C)=064a°+427b".
YhpocTHTe BHIpaXKeHHE:
a) (x+1)(x2—x—|-1)—(zx2—l
6) (a®—b°) (a + 94 (a’+ 8%) (a' — 2i52-|-b“)
) (ot mp(m—Sm O -min -0
1) (°— ) (P°+ ) —(0°— '8+ 4" (' + ).
Jokaxute anreﬁpauqecxoe PaBEHCTRO:
a) (a +U(a—1)=(a?—a+1)(a* —1;
6) m +l— (m+1)+(1 —m)(1 —m"),
B) (a+2)(a® —2a+4)—a(a— 2(3-|—a) 9a¢+ 8;
r) m(m+n)(m—n)—(n+m)(m*—mn+n®)y= —r’(m4-n).

QObACHATE, NOYEMY OHO TaKXKe fABJAACTCH TOMKJECTBOM.

6.6. Paznocth kybos

Hafiiem pasnocts KyGOB OAHOUJEHOB & H b.
[Mpoeensa paccy}xneﬂuﬂ Kak B n. 6.5, noayunm

—b*=(a—b)(a®+ab+b%). (1)

370 paBeHCTBO Ha3bIBAKT GopMyAoi pasHocTn KyGos. OHo ABJA-
TCs TOXAECTBOM. \
Muorouaer a4 ab+ b* Ha3EIBAKT HENOJAHBIM KBAAPATOM CYMME!

a2 " b
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@opmyay (1) yHTaOT Tak: pasHOCTb KyO6oB ABYX HMCEJ PpaBHa
NPOM3BEAEHHI0 PA3HOCTH STHX HHCEA HAa HenoaHbih KBaapaT ux

CYMMBI.
Gopmyaa (1) naer paanoxeHue MHoroulena a’—b° wa MHo-
HHTEJH.
]
571°, 3anuiiUTe HEMOJHbLIE KBaApaT CYMMH & H b.
572. 3anuwnre H npounTaiite QopMysay pasHoCTH KyGoB.
573. Spaserca an TomAecTBOM (HOPMYJNia PasHOCTH KyGop?

574.

575.

576.

577,

578.

579.

122

CocraBbTe PasHoCTs KyGOB BbipamKeHHH:

a)bux 6) ab u a; B) a’ u 3b; r) 2x° u 4y.
3anuuinTe HeMmOMHLI KBAAPAT CYMMbl BHIpaXkKeHMH:

ay m u 4; 6)%Hx2; B) 2a u 3b; ry mcum’.

flensercA MM BblpaxeHHe MOJHBEIM (HEMOJHBIM) KBaAPaTOM
CYMMbl WAH Pa3HOCTH:

a) x2+x+l 6) 4—4x+ 2%

B) a +6ab+9b2 r) 100 — 10x+ 2%
a) - m——'-m+l e) 4p+ 14 4p%

H) 0,25m —mn+n% 3) 4p2+% g —pq?

[MpuBesnTe BHIpaXkeHHe K BHAY MHOrOYdeHa ABYMS CHOCO-
Gamn:

a) (x—g) (x4 xy+ )

6) (b—a)(a’ +5a+25)

B) (2m— 5n)(4m +10mn—4—25n)

r) (7lp+q)(49p —7PQ+¢?) |

R (3 TPt )

e) (0.1a—0,2b)(0,04b2+0,02ab+0,01a2).
¥npocrute Bupameuue

a) (3p—10q)(1004 +3094+9p )

6) (Tm+2n) 4n — Hmn+ 49m®);

B} (ab—3)(a°h —|2—3ab+9)

r) (km—n?) (B'm*+ kmn® + n'),

1) (4y"’—xy+; #) (5 x+2y);
e) (1,214%+0,22pg + 0,04p%) (0,20 — 1,19);
x) (g m+m nk+9n2k2)( m —-Bnk)

3) (l—a —0 5b2)(2 & +3a 3b2+0,25b“).

3anuunTe BHIpa)KEHHe B BHAE CTENEHH ¢ MoKazaTeaeMm 3:
a) —§; 6) —125; B) o

r) —0,008; a) a®c; e) — Py

w) 64mn’, 3) —27,0'5 %, n) — 125a"%%



580. PasnoxHTe ABYWIEH Ha MHOMHTENH:

a) m*—1; 6) p —27q3
8) 1254 84% 1) 64a 1 10008,
a) #*—g5 e) m'Z—64;
x) X — i 3) d®— %)

581. Bmecto 4, B n C noaBepute 0AHOUAGHE TaK, YTOGH BHUTOJ-
HANOCH anredpanqecxoe pPaBeHCTBO:
a) )‘,'3-|-A-.F(Jc-i-f:')(.:r2 4x+ 16);
6) A—8c° _(3a—-B)(C+6ac +4c)
B) B— 125m =(A—5m?) —J—Sam + 25m°);
r) 64m° +A—(4m +C)(16 B4-4a®).
582, YnpocTHTe BhIpaXeHHe:
a) (x—l)(12+x+1)—(1+x)(1-x+12)
6) (a2—3)(a’ + 32’ +9)+-a (1—a) (1 + a)
B) 2.0 2—=p)(P*+20+4)—4(p— 5)(5+p)
r) 78 (24 %) (P —2)—(m — n®) (m + mr 4 %),
583. Hokraxute aﬂredpanqecxoe paseHCTao;
a) (a+b)(a—b){(a® ~—ab+b2)(a +ab+b2}—a
6) (a—1)(a—2)(a’+a+ 1){(a®+2a+4)=a® Qa + 8.

6.7. Kyf cymmm
[o csoficrBy cremenH ¢ HATYpPaJbHBIM NOKa3aTeneM
(a+ b =(a+b)(a+b).

[NpaMennas tenept (bopMyAy KBajpaTa CYMMBI, NPABHJAC YMHO-
KEHHA MHOrOYNEHOB H NPHBOAA MOAOGHLIE YJAEHBI, MOJy4aem

(ﬂ“rb) —‘(a+b)2£a+b)~—(a +2ﬂb+"-’2 Y{a+b)=
=a*+ 2a’h + b’a+a’b 4 2ab* + b*=a+ 3a*h + 3ab* + b°,

HTak, RoxazaHo paBeHCTBO
(a+ 6P =a°+3a’b 4 3ab®+ 1%, (1

KOTOpoe HaasiBalorT GopMyaoii Ky6a cyMMBI B GHTAIOT Tak: Ky6 cym-
Mbl ABYX uHMces pasen KyGy nepBoro HHcAa MJIOC YTPOeHHOE MPOW3-
BEJEHHE KBAAPATA NEPBOro YHCAA HA BTOPOR MJTKOC YTPOEHHOE Mpo-
H3BEIE€HHE NEPBOro YHCAA HA KBaapar BTOPOro niaic Kyl Broporo
YncAa.

(Dopmy.na (1), ecan ee uurarh COpaBa HaJeBo, MOKA3IKIBAET, YTO
mHorouseH a4 3a’b 4 3ab®+ b MOXKHO PA3TOKHTE HA MHOXHTENH,
2 UMEHHO Ha TIPOH3BEAEeHUE TPeX OJHHAXOBHIX MHOXHTeNeH (a -4 b).

L]
584. 3anumHre H npouuraiite GopMyay Kyba CyMMEL
585°, SIBaserca au ToxkpecTBoM topMysaa Ky6a CyMMbt?

586. 3anuKTe:
a) CYMMY a H b;
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587.

588,
589,

590,

591,

6) KBafpaT cyMMBl @ R b;

B) Xy6 CYMMBEI a H b,

r} cymM™my KsBagpaToB g U b

A) cyMMy KyGos a u b;

€) YABOECHHOE NpPOH3BEAeHHEe & K b;

3K) YTPOeHHOe NpoH3BeAeHHe a H b;

3) yTpoeHHoe MPOH3BefeHHe KBanparta ¢ u b;
H) yTpoeHHOe NPOH3BeIeHHMe a M KBanpata &.

3annmnTe BHIpaXKeHWe B BuAe MHorounena (587 —58B):

a) (st ) (x+ 1),

B) (x+2)7 ry (3+y).

a) (a+b); 6) (a44), B) (2a+ 1)

r) (2a+3b)% n) {x432)% e) (264 3).

3anHiuMTe BHIpaXEeHHUE B BHIE CTEUEHH ABYUJeHa, ecsd 3TO
BO3MOXHO;

a) a’+ 2ab+ b

6) a’—2ab+b%

B) a’—ab+ b

r) a4 ab+ b5

1) a®+3a’b 4 3ab®+ b3

e) a®+6a’h+ 12ab*+ 8b*.

BrificHuTe, GBAAETCH JH MHOrQWIEH KyGOM Xakoro-audo
IBYUYJIena;

a) 84’4 12x7y +6xy” +4°;

6) a®+3a®+3a+1;

B) 274276+ 96>+ 1°.

YUpoCTATE BhipakeHHe ABYMA cnocobGamu;

a} (x4 3% —(x+2)%

6) (x+2P—(x+1)%

6.8. Ky6 paadvoctd

Hajfinem ky6 pasHocTH ojHOuUJIeHOB & H b.
Paccyxpan, kak B 0. 6.7, nonyunm

(a— by =(a>—2ab+ 6%) (a — b)=

=a*—2a% + ab® —~ ®b 4+ 2ab’ — PP =a® — 3a’b + 3ab® — b,

T. €. NOJYUHM pAaBeHCTBO

(a—bP=0a*—3a% + 3ab®— b (1)

3T0 paBeHCTBO HA3WMBAOT GopMyniofl Ky6a pasHOCTH H UHTAIOT
TaK: Ky0 paanocTH ABYX 4Hcen paBeH Ky0y NMepBOro 4ucaa MHHYC
yTpOeHHOe NPOH3BEACHAE KBAAPATA MEPBOrO YHCAA HA BTOPOE NAKOC
YTPOEHHOE NPOH3BEJEHHE NEPBOro YHCAA HA KBAAPAT BTOPOTO MHHYC
Ky$ BTOpOre wHchaa.
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[Tepenucas dopmyay (1) B puge

a®—3a’h}-3ab® — ¥ =(a—b),

NOAYYMM DasfoxeHHe MHoroudena a°— 3a’6+3ab®—b® na wmuo-
SKHTEJH.

R

592.
593°.
594,

595,

596.

597.

598,

599.

600,

3anuwnrTte U npountaiite Gpopmyay KyGa pasHOCTH.
SIBAsieTcA M TOXKIAECTBOM ¢(opMyaa Kyba pasHOCTH?
3anuwuTe:

a) pasHocTb a K b;

) KBagpaT pasHOCTH & H b;

B) Pa3HOCTL KBaJApaToR & H b;

r} ky$ pasznocTH a H b;

I) pasHocTh Ky6oB a u b.

3anuuinTe BhipaXKeHne B BHAe MHorouwlena (595--596):

a) (x—y)>; 6) (x— 1)
B) (x—2)}; r) (x—3).

a) (a+b)%: 5) (a—b);
B) (a+2), r) (a—2)}
n) (a+3)% e) (a—3)%
) (@ +d  3) (a—4P
H) (2a+ by, K) (a—2b)%

n) (3a+2b)3 M) (2a—3b)

3anuiuKTe BLIpaMeHHe B BHAE cTeleHH ABYUNeHa, ec/H 3TO
BO3MOXKHO:
a) a -2ab+b2
6) a 2 1-4a+44;
B) a > ~3a+49;
r) a +5a+25
) a +3a +3a}1;
e)a —3a +3a——1
X) a +6a +12a+8
3) a —6a®+12a—8

BuisicHuTe, fBAfIETCA JIM MHOTOUJeH KyBOOM KaKoro-jiuGo
AByuJfeHa:

a) l—3x—zj— 325 — &

6) a®—6a*+12a—8

B) 84° ——36a2b+54ab2—27b3

¥npoctute BeIpaeHue ABYMA CillocobaMH:

a) (x4 1P —(x— 1)
6) (x+2) +(x—2)"

Kak nonyunute popmysny kySa pasnocTH H3 dopmyan kyba
CYMMBI?
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6.9. MpimeHenne hopMya cOXPAWEHHOrO YMHOMEHHR

Al
Popuy (a4 b =a’+2ab+ b7,
(a—bP=a?—2ab4-b*,
a’*—b'=(a+b)(a—b),
a®+ b*=(a+b)(a’—ab4-b*),
a— b =(a—b)(a’+ ab+ b)),
(a+ b =a’+ 32’6+ 3ab® + b°,
(a—b)=a*—3a’b 4 3ab®—b°

HA3bIBAKOT (POPMYAAMH COKPAIEHHOTO YMHOMXEHHA.

OHY 0CTalTCA CIpaBefHBLIMH, €C/1H B HHX BMECTO & H b mnoa-
CTAaBHTh JIOOLIE 1e/AEIe BLIPaXeHHa.

HanpuMep, BHpaXeHnHe

(a+b+4c+dy
MOHO PacCMaTPHBATL KaK KBaApaT CYMMB ABYX LeJNHX BhIpaMe-
Huit (a4 &) B (c+d), nosToMy cupaBefJIHBRl PABEHCTRA:

(a+b+c+df=((a4b)+(c+d)i=
=(a+bf+2(a+b)(c+d)+(c+d)=
=a?+ 2ab+ b* 4 2ac+ 2ad + 2bc + 2bd + - 2cd + d¥ =
=a+ B+ 2+ &+ 2ab 4 2ac + 2ad + 2bc + 2bd 4- 2cd.

TaknM oGpasom, noayvena dopmyna

(a+b+c4df=
=a?+ 62+ 2+ d*4-2ab 4 2ac + 2ad + 2bc + 2bd + 2¢d.

GopMyibl COKPALLEHHOTO YMHOXKEHHS 9acTO NPUMEHAOTCH JLAf
yOpOIIEHHs BLIpaXKeHui, Hanpumep:

(a+D{a—1){a*+a’+ 1)+ (@ —a+ 1) (a4 1)=
=(@— 1)@ +a®+ )+(a+ 1) (@®—a+1)=
="~ 1)+ (&*+ 1)=0a"4 2%

3necb MBIl MOCJAEAOBATENBHO TPHMEHH/IH (QOPMYABI Pa3HOCTH
KBaipaTOB, Pa3HOCTH H cyMMbl KyGoB. OTMeTHM, 4TO POpPMyJBl CO-
KPaUIeHHOro YMHOMXKEHUA NMPUMEHAIOTCA AAA Pas3foMeHHS MHOrouie-
Ha HA MHOXKHTeNH. MB pacckaxeM o6 3TOM B CAENYIOLIEM NMYHKTE.

601. 3anuwHTe HaBecTHble BaM GOPMYJbl COKPANEHHOTO YMHO-
HEHHS.

602°. OcTaHyTcA JiH BEPHBIMH QOPMYJH COKPALIEHHOTO YMHOXe-
HUA, €C/iH B HHX BMeCTO OYKE @, b, ... NQACTABUTEH JNIOGHIE
leJble BhIPaXEeHHd?

603°. Odna wero npHMeHAKTCA (GOPMYJAbl COKPAIIEHHOFO YMHO-
KeHHA?
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604.

605.

606.

607.

608.

609,

610.

611,

3ankwHKTe U ynpocTHTe BRipawenwe A —B—C4 D, ecan:
a) A=Ty, B=xy~|—4x2, C=5bx—uxy, D= —8xy,

6) A=a’+2b, B=3a"—b, C=b—24>, D=2a"—b.
YnpocTHTE BblpaxKeHHe:

a) {a+1¥—2(a+1)41;

6) (m——nf+2n(}m——n)~|—n&

B} (p—q) —2(P’— @) H(P+q)s

r) (x4+29)+2 (£ —447) (29 — 1.

[MpeobpaayiiTe BopaXKeHHE B MHOTOUJIEH ABYMS crocoBaMu:

a) (x+y+2)(x+y—2)

6) (x—y+2)(x—y—2);

B} (x—y+2)(x+y+2);

r) {(x—y—2){x+y—2)

A} (x—y—2)(x+y+2)

e) (—x—y—2}x—y—2).

[TpeoGpasyiite B MHOrouWIeH MPOH3BENCHHE:

a) (a+b4-c+d)(a4b—c—dy,

6 (a—b+tct+d)ya—b—c—d),

B) (at+b—ct+d)(a+b+c+d),

ry (a—b—c+d){a—b+c—d).
[IpeoGpaayiTe Bbipa>dkeHHe B MHOrOWJEH:
a) (14+x)(1—x)(1—2)

6) (a—1)(1+a)(a’4 1)

8) (m+n) (n—m) (m*+ 2);

r) 3—p) (P49 (p+3)

) (x+2) (4~ ) (x—2)

e) (p+qY (p—q);

x) (a—b)(a—b)(a+b)(a+b),

3) (54 m) (m —5) (m—5) (m+5).
[MpeobpasyfiTe BHpaXKeHHEe B MHOTOYJAEH:
a) (a+1)(a+2)(*+4) (@4 1) (a—2) (a—1);
6) (a+b+c)(a+b—c)—2ab;

B) (a—b)(a+b) (¥ +a") (a4 b%;

r) (a+b)3—3ab(a+b%;

n) 3ab(a—b)+(a—b);

e) (@ —2)(a’+2)—(2—a’’.

¥Ynpocrure npoH3BesieHMe:

(24 1224 124 D (24 D+ 122+ 1).
¥npocTuTe BLIpaxeHHe:

a) (5—a)(3—a)—(a—4)

6) (x+3)° 43 (x—2)",

B) 3(2—mP+2(2—m)%

r) 5(2p—3y+2(5—2p);

n) 4(3—>5a)—5(a—3)(2a—3);

e) (a+1P+2(a+1)—3(a~1)(a+1);
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612,

613.

614,
615.

616.

617,

618,

619.

620.
621.

*) 3—2(5—x)(x-—-5)—2(5+x)2’;

3) (x—y—2)(x—y—2z)—{x—y);

W) (x+y+2)(x—y—2)—(x+y—2}(x—y+2)

k) (x+y—2)(x—y+2)—(x+y+2)(x—y—2)
[TpeoBpasyiiTe BhIpaXeHHe B MHKOTOU/EH:

a) 4(l—a)"’+3(a-;1)2; 6) 3(m—2F+5(m+1)
B) (a— by —(a+b), r} (a+ by —(a—b)y;

) 2{x— 1P =3 {x+1)% e) 4(a—2b7—9(2a—b)%
x) 3(2—3myY—3(2—3m)(3m+2);

3) 2(1 —5x¥—2{6x+1)(1—5x).

Hoxaxure aareGpanueckoe papeHctBo (613—615):

a) a3+b3+3ab(a+b;=(a+b)3;
6) a®—3ab(a—b)—b6°=(a—bY.

a) (1 4+ (1 =2 (L 1)=1-—x"%

6) (m—n)(m*+nY(ndm)=m'—n'.

a) (M4 1) (P4 1)=(mn— 14 (n 4 m¥;

6) (&*+ ) (F+d°)=(ac — bd Y +(bc + ad )~

Jokaxure, 4uTo;

a) pa3HOCTb KBAAPATOR ABYX MOCJAEA0BATE/NbHEIX HATYpalb-
HBEIX UHCEJ HABJAETCH HEUETHBIM UHCIOM,;

6) pa3HOCTb KBAADATOB ABYX IIOCJAEA0BATEAbHBIX YETHLIX UH-
cesl feAWTCA Ha 4;

B) Pa3HOCTL KBAAPAaTOB ABYX NOCAECIOBATENbHBIX HEUETHMX
upces HEJAHTCH Ha 8.

a) IokaxHTe, YTo €CAH K MNPOH3BelEeHHIO JBYX HEMABIX NO-
CACNOBATEALHLIX UHCesN NPpubaBHTL Gojibliee M3 HHX, TO
NOJAYYHTCA KBaipaT Goabllero uucsaa.

6) HanmuwuTe cyMMy KBajpaTa PasHoCTH 4 W & H WX yuer-
BePeHHOTO NPOH3BENEHHUS.

B) HanmuwuTe pasHocTk KBaapaTa CyMMsl & U B M MX yuer-
BepPeHHOTO NPOU3BeleHN .

3anuuKuTe BbHIPAKEHHE B BHAE CTENEHHM JABYUJEHa:

a) (a4 b)Y —4dab; 6) (a— by 4 4ab;

B) (x+2¢) —8xy; 1) (x—3y)y+ 122y

3adaua Hon Cunwst. Ecan umcno, Gyayun paszefsedo Ha 9,
naeT B octaTke | uan 8, To KBaApaT 3TOre 4HcAa, AedeHHbIT
Ha 9, naer B ocTtaTke |. Jdokaxure.

3adauqa [Tupazopa. NokamuTe, UTo BeHKOe HeveTHOE HaTy-
paJibHOEe uMCio, Kpome 1, ecTh pasHOCTh JIBYX KBaApaTOB.
3adava Juodanra. JoxaxuTe, yTo TIpoH3BeJeHHe ABYX YH-
cedl, KaX/JI0e W3 KOTOPHIX €CTh CyMMa IABYX KBaApaToB, CaMO
npencraBasieTcs HBYMSI CNOCOGAMH B BHAE CYMMBI JBYX
KBA[PATOB:

(a4 8%) (& + d*)=(ac+ bdy +(bec—ad)
(& + ) (P +dY=(ac —bdY +(bc+ad ).



6.10. Pasnomenne MHOrOWJIEHA HA MHOXHTENH

HanoMruM, 4TO Pas/ioXHTe MHOMGYJIEH Ha MHOKHTEJAH — 3T0
sna4HT npeolipazoBaTh ero B NPOH3BeleHHe ABYX HJIH HECKOJIBKMX
muoKHTeneh.

[lpuBefeM HEKOTOpbe CHNOCOGL PpPasMoMeHHA MHOTOUJEHa
Ha MHOKHTEJH.

I. Buinecenue 3a ckofxu o6uieeo MHOKUTEAR MHO20YAEHA.

[Tpumep 1. Pa3znoxuM Ha MHOMHTEAH MHOTQUJIEH

2ab —3ac-+a’. (1)

Bce wienn Muorouiena (1) pMeoT ofuinit MHOXKuTeAb 4. Brinoca

erc 3a CKoOKM, IOJYYHM Ppas/ioXxeHHe Muorowreda {1} na mno-
HHTEJH:

2ab—3ac+a’=a (2b—3c+a).

2. [Tpumenenue Gopmys COKPALERHO0 HMHONEHUA,

Kak yxke oTmeuasoch, caMi HOpPMYJbl COKPAUIEHHOrO YMHOMXe-
HASl AAIOT PasoXeHHe HA MHOXKHUTENH BaXKHBEIX B MATEMaTHKE MHO-
ro4Ji€HOB,

Yacro, npexae yeM NPUMeHHUTH KaKylo-auGo dopMyny cokpa-
IEHHOTO YMHOMKEeHHA, MHOTOWJIEH Hano npeolpasoBarh.

[Tpumep 2. PaznoxpMm Ha MHOXHTeNH MHOTOUJAEH

49x — 1645, (2)

Tak kak 49x'=(7x%), a 164°=(44")’, To muorounen (2) moxuo
3anMcaTh B BHAE PAIHOCTH KBaApaToB Bhipaxenu#t 7x° u 44° Ipn-
Mensisi 3aTeM GOPMYJY PA3HOCTH KBAAPATOE, NOJYMHM DPA3JNONKEHHE
Muorousnena (2} na MHOKHUTEIN:

495% — 1645 = (T2F — (4P = (T2 +45%) (T2 — 44P).

3. Buifeaenue noanozo xeadpara.

HHorga MHOTOUJIEH MOXHO PA3JIOKNTE HA MHOKHUTE/H, €CJH CHa-
Yyajla BLHIAENHTb [OAHWIA KeBaapaT (cM. n. 6.3.), a 3ateM BOCNONBL3O-
BaThcA GOpMYNcH pPa3HOCTH KBAApaToB.

Hpumep 3.

L2 —8=+2-x 14+ 12— 12—8=(x+1Y—9=
=(x+1P—F=({(x+ 1D+ {(x+1)—3)=(x+4)(x—2).

fTpumep 4.

0 — 1024 9=(V—2.2.54+5°—5+9=
=(2—bf— 16 =(F—5F—4’=
=((F =5)+4) (£ —5)—Hh=(¥— 1) (¥ —9)=
=(x~1) (x4 1) (x—3) (x+3).
4. Tpynnuposra wreno8 MHo2O0YAEHA.

D107 cnocol NpHMEHACTCH Yallie BCero B CONETAHUH CO CIocofoM
BhlHeceHUA 3a cKOOKHW o6ulero MHOMHTeAA.

5 Hukousckuil, 7 ka. 129



flpumep 5. PassioX¥M HZ MHOMMTEJH MHOTOYJIEH
2ax+2ay+ 3bx+ 3by. (3)

pynnapys nepsuid ¥ BTOPOA 4JeHbl, a TaKxke TpeTnll U ueTBep-
Tetfl, MaOTOUseH (3) nepenuiieM B BHAe:
2ax+2ay+3bx 4 3by= (2ax+2ay)+(3bx+3by)
Teneph B ckoGKax 3alHCaHBl MHOTOMJEHL!, KAXABIH U3 KOTOPBIX
HMeeT CBOA 00mUA MHOKHATeNAb. BhlHocA Kamnmﬁ H3 STHX MHOXHTe-
Aell 3a cKOGKH, MOJYUHM:
(2ax+2ay)+(3bx+3by)=2a (x+y)+3b (x+y).

Tenepb, BbIHOCA 32 CKOGKH oGmMHA MHOXKHTeAb (x4 Y), HMeeM:
2a (x+y)+3b(x+y)=(x+y)(2a+3b).

Hrak, MHorousen (3) pasnoxeH HMa MHOMKHTENH:
2ax+ 2ay+ 3bx 4 3by =(x+y) (2a 4+ 3b).

Croco6 IpYNNHPOBKH 9aCTO MPHMEHSETCA TAKKE B COUETAHHM ¢
bopMynaMn COKPAHIEHHOrO YMHOMXKEHHS.
flpusep 6. PasnoxuM Ha MHOXHTENH MHOIOYJEH

a®+at— b — b (4)

[pynnupyda nepsbill n TpeTHit uneHH, a TakKe BTOPOH H YeTBep-
TH# H npHMeras 3aTeM GopMyJH pasHoCTH KYGOB H pa3sHOCTH KBaj-
paToB, MOAYYHM:

a3+a2_b3_b2=(a3_b3)+(a2_b2)=
=(a—b)(a’+ab+b")+(a—b)(a+b).

BriHocs Tenepb 3a cKoOKH oGLWHA MHOMMUTENb (a—b), MONydHM
pasfoxeHHe MHorowiena (4) Ha MHOKHUTEAH!

a4 a’— b b ==(a—b)(a’} ab} b2 F-a+b).

OTMeTHM, uTO ec/H Ghl MBl CFPYNIHPOBAEAH UJeHH MHOTOY/ICHA
{4) kak-anGypb HHade, HAM He YAaJA0Ch Obl Pa3JA0KHAThL €ro Ha MHO-
MHTENK. 3TO TOBOPHT O TOM, YTO cnOcO6 FPYNIHPOBKH — TpPYAHUIL
crocof, TpeGyWIHA onpefeleHHbX HABLIKOB H CMEKAaJKH.

5. HHpumenenue paasusnsix cnocobo8 pasiroNcerus MHO2ZOYAEHA
HQ MHONCUTEAL,

Yacto aAA pa3/ioKeHHd MHOIOY/]eHa Ha MHOXMHTEAH Hajo NpH-
MeHHTL {MoXKeT ObITh, HEOAHOKPATHO) HECKOJBKO H3 PacCMOTPeHHBIX
Bhillie cnocoboB.

fTpumep 7. PazfoXHM Ha MHOKHTENH MHOTouJIeH
a* +a’b+ab®+ 2ab° 4 b (5)

O6neannas Mepehiff M TPeTHH wileHHl, a TAKKe BTOPOH, ueTBep-
Thid W TATBIA, BblHeceM 334 CKOOKH HX o0IIHEé MHOMUTENH:

a* 4 a’b 4 ab®+ 2ab* 4 b =(a* 4 ab®) + (a®b + 2ab®* + b*) =
=a(a®+ )+ b (a®+2ab+ bY).



[TpuMensasa GopMyabl CyMMbl KYOGOB H KBAAPATA CYMMB, NOJY-
gaeM:

a(a®+ 63+ b(a*+2ab+ )=
=a(a+b)(a®—ab+ %)+ b(a+b)

BuiHocA 3a cKOOKH o0my# MHOMHTeAB (a-+b), uMeeMm:

a(a+b)(a*—ab+ b))+ b(at b=
=(a+b)(a(a*—ab+ )+ b(a+b))=
=(a+b)(a®—a’b+ab’+ab+ %)

Hrak, MHOrouAeH (D) passioMeH HZ MHOKHTENH:
at+atb+ab® 4 2ab*+ P =(a+b) (a®* — 2®b + ab®+ ab+ b°).

B 3aKkJ0UeHHe OTMETHM, YTO Pa3/NoMeHHe MHOrOMJIEHAa Ha MHO-
HUTEAU (MBI UMeeM B BHAY MHOMHUTENH, HMEIOHIME CTeneHb, GoJb-
WY1 HYAA) — TPYAHAA, HE BCerAa BRINOAHMMaN 3apnaua. CyumecTsy-
0T MHOFOWIEHEI, KOTOpble BOOOMIE He Pa3daraloTcs HA MHOMMTENH,
HMeIOLilite CTeNeHb Gostite HyAn. Takum, Hanpumep, ABJASETCA MHO-
rowaen a’+4 b

622°, Kakne MeTOb! MOKHO NPUMEHATL AAS PA2JOXKeHHA MHOMO-
4/IeHa Ha MHOXHTEJNH?
623°. PasgoXKTe ABYY/IEH HA MHOMKHTENM:

a) £+ 2x; 6) 42 B) 4—8x%
r) 44-6.% n) 1543x; e) 1424 7x%
x®) —3+412x; 3) 812444

624°, BepHo A BHITIOAHEHO pa3noieHHe MHOTOMJeHA HA MHOMH-
TeJH:
a) 3x—12x%=3x (1 —4x);
6) Sab—L—Ga"ba 2ab (4-|2—3ab’)
B} Bm’n? — 20mn®=5mn® (m* — 4n)?

Ha3soBHTe 06mHA MHOMHTEJNb MHOrOWIEHA H BLIHECHTE €ro
3a cHoOkH (625—626):

625. a ) ax+xb 6) am—ank
+ x¢°% r) ¢ —pq.

n) a‘%c-l—ab"’c{-abc e) X2 — xf 8+ 2yt

) an —4m n— 6mln, a) 6p“q3+8,0’q3— 10,03412
u) a’—4a*+45d% K) 35— 254248

626. a) -——m +2m2—m'
6) = 3 P4 + Pe—rq;
B) gxzy +7x39' +Ex3y3;
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627,

628,

629,

630.

631.

632,

633.

r} 0,2a°6* — 1,2a°b* 4 0,7ab%
a) —0,12mn—1,02m* —0,04m’n;
1
e) 7 7% +0,50°" + 1,1p"¢".
Pa3noxuTe MHOTOYJEH HA MHOMHTENH:
a) 16a’bc® — 12ac®4-28b%c2 — 8abc®,
6) 12x%yz 4+ 18xy°2" — 27x°2° — 24xy*2*,
B) 0,26m’n’k — 0,45m°nk® — 1,5mn’k®— 0,05m°n’k;

r) 1,42:544%2° —2 % x4t — 0223243 % xy° 2%
1) % @b — 1 % ab* 0,302 — 1,1a%°¢".

1 1 1
B wMuorousene 3a2—§az+§a—g BLIHECHTE 33 CKOGKH

YKa3aHHbA MHOXKHTENAD:
l

a) 5 6) %; B w%; ry —2,

BMecto 6ykB C 1 D noaGepute ofHOWNEHW TAK, 4TOORI BhI-
NOJNHSA0CL ajare6paviecKoe paBeHCTBO:

a) 32’ —9a°0* = C (1 — 3abd*),

6) 1MmP+21mPx = C (2mx+ 3m’n®),

B) 6x231/’—D=3x2y (C—5xy%);

r) 4m’n® 4+ C=D (2m* 4+ 3n%).

Hafigure cpefn MHOTOYJICHOB TAKHe, KOTOpble NOCRE PaaJo-
JKEHHA HAa MHOXHTEJH OYAYT HMETh OJHHAKOBLIE MHOXHTE-
JH — OJHOYJIEHbl, COfepkKallne GYKBbI:

6%y — 3747, 38y —6.5%

524 — 10xy> 10x°y* — Bxy°.

[pencrasbTe BhIpasKeHHe B BHAE NPOHM3BEAEHHS:

a) (a+b)yat{a+b)ye=(a+b)(...}

6) (a+b)x—(a+b)y=(a+tb)(...%

B) 2(a+b)+(at+byx=(a+b)(...)

r) x(a+b)—2(a+b)=(a+b)(...)

1) 2x(a+6)+(atby=(a+b)(...)
e) (ab) 3x—2y (a+b)=(a+b)(...).
TlpepcTaBbTe BhipdMeHHe B BHAE NPOH3IBEASHHA:
a) a(m—+n)+(2m+2n),

6) (3x+3y) —(ax+ay);

B} {ma—mb)+(a—b)

r) (ap—aq)—(bp—bg),

R) (3x—6y)—(2y— x);

e) (ax—bx)+(36—3a).

PasfoxiuTe MHOTOU/JCH HA MHOMHUTEAM:
a) a(x+y)+x+4

6) 3I{(m—n)+bm—bn;

B) 2ax—bx+42(b—2a);



634,

635.

636.

637,

638,

639.

640,

641,

r) (mx—2m)—2a+ax;
a) l4x—6y—(Tax—3day),
e) (10ak — 18ab)— 27cb + 15ck.

BhitecHTe 334 CKOOKH OGIMIHA MHOXMTEADL:

a) (x+y)ta(x+y)—2(x+y)=(x4+y) (...}
6) m(a—b)—n(b—a)4(3a—3b)=(a—b) (... %

B) (2m —6n)4(xm—3xn)—y (3n—m)=(m—3n)(...
r) (62— 154)—(5y — 2x)+ (2ax— Say)=(2x—5y) (...
£) (—am—bm)+{3a+3b)—(Fa+ 2b)=(a+b)(...

PasnoxkuTe MHOrouJeH Ha MHOXHTenH (635—638):

a) (x+y)+ (x4 oY +(x+9)%

6) (3a—9b)—(a—3b)Y 4-(12b —4a),

B) ( —2m—8n)—(am+ 4an)+(d&m -+ 20bn);
r} (4x—yP —(y —4x)—(20x — by).

o A

a) 9a°—4; 6) 252 —1;
B) 5 m’— 16n% r} 100a2—0,256%
n) x*—y% e) m°—n"
1 . 8 wo__ 2.
) 21—t 3) 125 a*—0,01%
n) x*—yt
a) 47 —4x+1; 6) 9a°+6a+1;
B) —mf—2m—1; r) 6n—nf—9;
1) =22+ 4% e) 36a*— 12a%% 4 b,
X) %m‘—m2n3+n‘5; 3) 0,01a° 4+ 25b* — a®p%.
a) a®—27; 6) 27481
B) 8m®—n® r) l+ﬂyﬁ;
n) £ —125; e) 64a°4- 8% -
*) %-—m”; 3) 2%+n3;
u) 0,125 —27x",
BulucAHTe, NpeABAPHTENbHO PA3JIOXKHB BbpaXeHHe Ha
MHOXKHTEH:
a) 42— 3% 6) 24— 23%
B) 172—23% r) §7¢—13%
1) 1994271941, ) 372—2.37.7449;

®) 46° 4167 —46-32; 3) 53°4-53-34 417

IMpnaymakte npuMepbl Ha MpHMeHcHHMe (OPMYJ COKpallleH-

HOI'0O YMHOMEHHA MPH BBHIMHCJAEHHAX.

lpecbpazyliTe nannoe Uenoe BHIPaXKeHRe B NPOHU3BEAcHHE

MHOT0YeHoB:
a) (2m+n)(6m+2n)—(m—3n) (8n+ 16m);
6) (x— 1} (4x—6y)+(x+1) {18y — 12x);
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642,

643.

644.

645,

134

B) (2a+1)(6a—15)4+(30—10a)(a—2),

r) 2a{a+42F—3b(a+2);

1) (x—2) (x—3)+(x—2)(x—3);

e) 3m(m+2n)—2n(m-+2ny;

x) (p+3¢Y (p—a)—(p+39) (p—gq).
PasfioxHTe BHIPaXKEHHE H2Z MHOXHTENH, HCTIOAL3YS (DOPMY-
JAbl COKPAMEHHOTO YMHOMEHHS:

a) (a+ by —c%

6) (a—by—o%

B) (x—yP—(x+y);

r(a+by —(x+yy,

n) (2x—yY —(3x—2y4)5

e) (m?—4n)’ —(m>*—2n)%

®) (a+ b6 +2(a+b)+1;

3) (x—2yP+4 (x—29)+4;

1) 9a*—6a(a+1)+(a+1)%

k) 16m*—8m (3—m)+(3—m).
MpescraBbre Uenoe BHpaxkeHne B BHAE NPOHIBENEHHS MHO-
rouneHop {643—644);

a) 2a-+2b+ax+ bx;

6) ax—ay+3x— 3y,

B} m*—mn+am—an,

r) ba45b—ax—bx;

i) ax—ya+x—y;

e) m*—mn—2n+42m;

x) a*+ ba®+ 5a+25;

3) £ — 32432 —Or.

a) 86x—43y+ 2ax— ay;

6) 10by—256x—6ay+ 15ax;

B) &+ xy— xz—yz;

ry m*+2—m—2m®

a) ba’—bab 456’ — Hab;

e) y— 4" — 4’ 4"

%) 04 b%c— b’d — bed,

3) Ly—22x+yix—y2l

PaanoxuTe MHOrOWIeH Ha MHOXHTENH, IPEABAPHTENLHO IPel-
CTABMB OZMH H3 €r0 WIEHOB B BHJIE CYMMbI:
a) 2—3x+2; 6) a’—5a-4;

B) at—6a+5; r) Z*—3x—4;

R} m*—3mn+2n% e) m*—7mn+6n.
Pasz/IoXKHTe MHOTOWIEH Ha MHOXHTEH, NPEABAPUTENBHO Bhifle-
JIUB MOJIHBEIA KBajgpaT:

a) ®+8a+15; 6) x*'44b*

B) ¥ —2xy— 345 r) m*4-7m+10;
a) p*—5p+6; e) 3m’ 4 27m+54;
K) L4x—12; 3) a’4-6a+8;

u) 2F—x—12,



647. BepHo Jiti BHINOMEEHO PASTOKEHHE MHOMOUIEHA HA MEOXKHTENY:
a) a®— 8-} 6a’ +12a+(a +8a+4){a—2),
6) £* 4 2xy 4 §° — xe —yc=(x+y—c) (x+y)?
648. PasnioxcuTe HA MHOMXHTENH MHOMOWIEH:
a) ab+cb+ad +cd
6) a —2ab+b2—c
B) a — 16b%
r) a +2ab+ac+b2+bc
a} 9y ~—6y+l—x2
e) X445 —y*+6y—5.

649*. 3adaua Cogu JKepmen. INoxamure, uTQ NpH Ao6uIX Ha-
TYPaJdbHLIX g% 1 Kaxioe uucdo suna a*+4 ssisercs co-
CTaBHBIM YHCJOM.

650. Pas.nomee MHOFMOYJIEH H3 MHOMHTEAH:
a) ' —3:242;
6) b*’ 2 _4he— b — 41,
B) y ——10y+25 1%
r) {a+bp—a’— b
n) x®—y'.

§ 7. AITEBPAHUYECKHE APOBH

Mmu yxe roeopuisin, 9TO CyMMa, Pa3HOCTb H [POH3BENEHHEe ABYX
MHOrQ4/JIEHOB PaBHE MHOrowleny. Tenepnp paceMoTpum YacTHOE NBYX
MHOIMQ4YJIEHOB.

7.1. Anrefpanueckne apobm u ux csoidicTea

ByneM 0603HaYaTb MHOrOUJIEHE OO/ILINHMHA BYKBAMH JaTHHCKOTO
angasuta A, B, C, D, ... . Aarebpanyeckoii Apobsi0 Ha3bIBAKOT

A
BLIPAXKEHHE & — YACTHOE OT ACJEHHS MHOroujeHa A na nenynesoi
MHuorouiex B.
A

MuHorounen A Ha3BIBAIOT UHCAHTEAEM ajrefpanyecKol npobu 7

a MHorowieH B — ee 3HaMeHaTeneM.
B a -
BIpaXeHHs —r H —5—
refpandeckux npoﬁeﬁ Bamemu YTO B HHCJHTeJe BTOopoli apoGu
CTOMT MHOrouseH a’ — b’ a B 3HaMeHaTese 4HCAQ 3, KOTOPOE MOXKHO
paccMaTpHBaTL Kak MHOTOUAEH,
Ecnun muorounen A ectb uncao o (A=a), a Henysepoli MHoOro-

A
uned B ectb udeao b (B=~5, b+0), To uacTHoe 5 €CTb 2HCAO %:

MOTYT CJAYXKHTb NPHMEpaMH aJf-
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Hanpurmep, ecin A= —5, a B=3, To aare6paunueckan aApobb %

€CTh YHCAOQ —T5

AnreGpanueckue ApoGH 06NafalT CB0HCTBAMIU, BLIPAXKEHHBIME
CAEAYIONIMMH areSpandecKHME PaBEHCTBAMU!

A

T=Av (l)
A _A.C
B=BC (2)
ana apGoro HEHYACBOIO MHOroYjhAcHa C,
4_ -4 A
B=B — =5 @)

Pasencrso (1) o3navaer, uTo eciM MHOTOUNIEH pa3fenuTs HA 1, To
MNOAYYHTCA TOT K€ MHOrow/IeH, T. €. BCAKUE mHorousen 4 MOXKHO

paccMaTpHBATE KaK anreSpaudeckyro Apobb %.
x—2y
-

PaBeHcTBO (2) 03HaYaeT, 4TO €CAH YHCJAHTENb U 3HAMEHATeAb aJ-
reGpanueckoli ApoBH YMHOXHTb HAa OJHH # TOT K€ HeHyJAeBoH MHO-
rouJeH, To NOJYYHTCH paBHaA eil aarefpanueckas Ipobb.

CBoMfcTBO, Bhlpa)KeHHOE PaBEHCTBOM (2), Ha3LIBAIOT OCHOBHBIM
CBORCTBOM aareGpaHyeckoli ApodH.

Hanpumep, x—2y=

[epexoa or apo6u % K Apo6u Ha3bIBAIOT MPHBEJEHHEM

B.C
apoon % K HOBOMY 3HaMeHarteaw B-C.
Hanpumep, npusegeM apobb % K 3HaMeHatemwo 3y, a

x+1
apoby ——

— x 3unamenateqio (x-—1)7.

3/x 3-x  3x

it it v
Vel _ =Dty £l
=1 x—D(x—1) (=1
PapencrBo (2) MoXHO 3anucate B B o6paTHOM nopajke:

A-C A ’
BC=F" (2

Papeucrro (2') ozHauaet, uTo aaredpanyeckyw ApobbL MOXHO co-
KPATHTb Ha HeHyJeBoH MHorouaeH. Hampumep,

244 x(24x) 24« F—1 _ (x=1{x+1) _ x41
3—F  x(3-x) 8—1' (—1F (—D—1) *—1
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A
PaperctBo (3) o3HauaeT, 4TO ecaH F ecTb aareGpanueckad

A
apobb, TO BHIpaXeHHe (_E) TaK¥XKe ecTh afarebpanueckas Apolb,

paBHasd YACTHOMY OT JeJeHMs MHOrousleHa (—A) Ha MHOroujaeH
B wnu mHorownena A ua muorouneH { —B). Hanpumep,

_a—b — —(a—b) —a+b

e—a c—a  ¢—a
HMH
_e—b _a—b _ a—b
t—a —{c—a) —c+a°

3ameyaHnue Ecan Oyxawl, Bxoggumue 8 muorounens 4, B u C,
3AMEHHTb YHUCIAMH, TO 3TH MHOTOUJEHHl CTAHYT YHCJOBLIMM BhBIPa-
JKEHHSIMH, PaBHBLIMK HEKOTOPbIM YHCIAAM &, b H ¢, JAA KOTODHIX aJ-
refpanveckne papedctea (1), (2), (3) npespamaroreca B UHCTOBRIE
paBeHCTBa:

a -
l. T=@ a4 aAwboro uucaa a;
2 % 2:C pam mobuix uncea a, b, ¢ {60, c5=0)
3 —%=_Ta=__—b Ans mobux uMcen a B b (b=£0).

Takum obpaszoM, anreGpaudeckue papeHctea (1), (2), (3) npeepa-
WAKTCA B BeDHble YHCA0BLIe paBeHCTBA MPH 3aMeHe B HAX OYKB uHc-
JaMH ([IPH 5TOM HAA0 HCKJAWYHTL Te 3HAUeHHA OYKB, IIPH KOTODBIX
MHOFOUJIEHBl, CTORLIHE B 3HAMeHaTene, oOpallaloTcs B HYADL).

651°. Uro HazmBaloT anrebpandyecKoi Apo0bio, YHCAHTENEM, 3HAME-
HaTeneM anareGparveckoil Apofu? TlpHBeaHTe NpHMephL.

652°, ChopmyanpyiiTe oCHOBHOE CBOHCTEO anre6panueckol aApobu,

653. flBsasiercs AM pQaHHoe BHpaxXeHHe adreGpaudeckoll Apobuk:

a) 7a; 6) x+u;
x—2ab x 5
B) g r) = —7xy
654. 3anvukTe TpH anreGpanueckie IpobH, HCNOAL3YA JaHHbIE BhI-
paXKeHUs:

a) xy, (a—b), 3mr®;
6) m'—n?, —ab, 4(xX’—y).

655. Ipeo6pasyiiTe Apo6b Tak, uToGbl Neped Npeo6pa3oBaHHOMH
ApoBel CTOAN 3HAK, TIPOTHBONOJOXKHBIA 3HAKY, CTOSILEMY
Neped NaHHOH ApobbIO:

l—a . x—y _a +l
DT O gy Wiy 0

at+b | _ 1 . —a—b | _ —x——y
NV ¥ TEry Moy Y T
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656,

[MpuBennte ApobGH:
5 02 1L 7 1
) 3 T I o W
1 5§ 7 11 3

K 3HaMenartenn 36x%

6) Wy F W T By K ImaMenaTenio 202%y.
Coxkpatnte apobp (657-—658):
4. 8. 45 255
657. a)g, 6) TE B)z—’:;o', )gﬁ’
2a l4a | 8m'n
ﬂ)_s e)m; }K)';y"’ )W:
u) 24a°% | K) 4825y42°
36a7b% ’ 568zt
2{x+y) . at+b
658. a)T. G)ms ;
2{x—1) 3a{a—0b)
8) 5(x—1)° r) 6a (a—bP’
) 4x (x—y) e) 25m®n (a—b)
1652 (x—y) ' 35mnt (a— by’
) 20 (p—q) (P +4°) . ) 8a (a+bf (a—b)
19— (PP +q)’ 18a (a—b) (a+b)
659. [ToaSepuTe oad0uNEeH WK MHOrOUAeH A TaK, uToSHl aaredpau-
YecKoe PABEHCTBO GHLIO BEPHBIM:
a) da _ 2, ) 127y«
6 A’ 48xy = A’
3 (x+y) _ A, ) Tma(x—yf _ mn
12a6 (x+y) 40' 14(x—yf A
CokpaTtHTte apobr (660—664):
x—g 2(&—5) .
2 ; 6 ;
660. a) —x ) 30—a)
—_ 259 (3 —
B) dmnim n); ") Ba b8(3 a) .
2m(n—m) 14ab” {a—3)
2x42y | 3a438 dm—4n
661. a) ~~7—; ) %+ B g
1200 2a—2b 6x+4 6y
) Ga—65 A rewTE €) T3y
ax—bx | ac+be 2
662. a) ex+dx’ 6) me+nc’ ) L4y’
r) ab 1) mn e) ar—bx
a—zab ' m;n—mnz ' xy+a2’
—=p — Xy
X) ap—bp’ ) 2xy 4252



4m’n
663. 2) 3x2a o 6) 6mn’ +8m’n ’
) 3a®+-4ab ) dep— 2
9a%h + 12a6° ’ iy —
) 2mr—6m® | &) 16p*¢* — 2ap?g*
12m’n —dmn?®’ 120°8* —8p7g?
at—bt x—1 mt—n? xm—+xn |
664. a) =73 O) 51 B gai T
£—2x41 aa—n P—m
x) P e} ¥ 2ab+4-a®’ *) (n—m)’
p—rp :c+.t'2 &—2a
3) 7 H) K) T
665. CoctaBrTe apobs, KOTOpaﬂ cokpamianack Obl Ha:
a) 2; 6) dak, B} a+5;

ry —7m; 1) a{x—2y) e) p'—¢".
666. Cokpartarte apobb:

3m 3:1 ) 1—a® |
a) 6) Treg s’

B) xx !/3 r) 207 —2p+2 .
f—g’ o
F—da+4 3+ 6xy+ 35

) FA—1 e} 122— 12 '
m?—n? 20°—24°

}’K) R 3) 4(}2——4132 '
6at—6b® (£—5) (x+9)

") TR K} =g

7.2. NMpuReacHHe anredpanyeckrx apobei
K ofmeMy sHaMeHaTeMio

[Tonb3ysch OCHOBHRIM CBOHCTBOM ApoGH, MOXHO MpPHBECTH K 06-
A C
uieMy 3HaMeHaTealw Jiobuie 1pobe 7 4 5 . [Ipuuem B KauectBe 06-
Wero 3HaMeHaTeNs BCEFAa MOXXHO B3ATh NMPOH3BEICHHE 3HAMeHaTe-
Aeli paHHBIX Apobefi:
Dly ap B¢ _cB
B~ B.D’ D DB’

Hpumep 1. pobu -;l—l ] x;-l-l uMeloT oBIIMA 3HAaMeHaTeAb

(x—1)-{x4+1)=x>—1. TTosToMy
HU ety sl
=1 (=Dt #-1'
=1/ 1 1{x—=1 =x—l
1 (x4 1) (x—1)  A—1
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Ho MoeT cayunThes, 4TO MHoOrouwleHsl B n D umewt obwmi
MHOXUTedb R, 1. e. B=B-R, D=D-R, rae 8, n D| — MHorodse-
Hel. Torpa B KayecTBe 06l1erc 3HaMeHaTesis] MOJKHO B35fTb TNPOH3Be-
Aenue B,-D,-R, KoTOpOE CONEPXKHUT MeHbIlle MHOXHTeMel, 4YeM npo-
ussegensue B0

A A-D, c_ ¢ €-B,

B-R B, D.R "D~ DR _B.DiR’

tof =

, 1
flpumep 2. Ona ppoGeli —— B KauecTBe 0DWLEr) 3Ha-

|
£—1 H {x—17
MeHaTeJisi MOXKHO B37Th NPOU3BeAcHHe 3Hamenaredeit (X — 1) (x—1)
Ho ecan pazioXuTb 3HaMeHaTeAH AaHHBIX Apobeit Ha MHOKHTEMM,
TO BBIACHHTCS, UTO OHH HMEKOT OOWHH MHOXHTENBR X— 1:

X—l=(x—1)(x+41)
(x— 1P =(x—D)-(x—1).

Teneps BHAHO, UTO B KadecTBe ofllero sHaMeHaTesia IBYX HaH-
Heix ApoOeili npolle B3ATh TPOH3BEIEHHE

(x— D x4+ 1) (x—)=(x—1P(x+1).

=1/ 1 x—1 x-=1

2—1_ (x”—l}(x—l)z(x—1)2-(x+1) ;

x+1/ X1
(x—1F  (x—1P-(x+1)"

Huorga pna npuBefeHHA ABYX ApoGeH K ofmeMy 3HaMeHaTe-
JIK) AOCTATOUHO MOMeHATh 3HAK 3HAMeHAaTeAA OJHOH H3 KAHHLIX ApO-
Geit, M3MEeHWB OAHOBPEeMEHHO 3HAK YHCAUTENA HUAH 3HAK camoil
Apobu,

3
flpumep 3. lnsa npusemenusn apobeii T H TS
MEHATeA0 NOMeHAeM 3HAK YUCAUTENN U 3HAMeHaTead eropofl npobu:
X _ —_X
1—x  x—1°

K 06meMy 3Ha-

3aMeTuM, YTO NpH NpHBeAeRUH Apobell K ofwWeMy 3HamenaTenlo
ObiBaeT N0J€3HO PA3NOKHTD HA MHOXKHTEAN 3HAMEHATENH AAHHBIX
ApoGed,

|
667°. a) Bepno au, uto Awlbie ABe anrefpauieckne Kpo6Gu MOMKHO
NPHUBeCcTH K o6WEeMy 3HaMeHaTes i, PABHOMY npou3Bege-
H{IO 3HaMeHaTenell AaHHBIX Apoleii?
6) B kakoMm cayuae ofiinnfi 3HaMeHaTenb ABYX anreGpauue-
CKUX Apofeli cONEPKUT MEHBIIe MHOXHTeRE, 1eM nmpousBe-
neHue 3HameHarenel naununix gpobeir?
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Tlpueenute K ofueMy 3na

MeHaTeaw JpoGu (668—673):

3 6
668. 2) = W 3 6) 2 u 3,
8 5, 2,3
B)EH_—Q, r)5n_7,
2 5. 13 . 6.
a) 3 H 55 e) oY
X) _?.'. H ...E.. 3) ..L H L
9 " /3¢ 57 —10°
3 4 5 1.
AT SATASTE
8 5 7 1
) M M) og M 75
669. 2) = u 6) £ u >
2% 5 . r) 2, 5.
B) T H g 30—
5 7. JLL IR I
2) 3; Mg &) 5 b 7
4 3 I 13
X)W 3) 5 ¥ —ox \
x | X
670. a) —2 8 Ty’ 6) 5+4x x+5"
B) 4x 2—Vx . ) 2x 5
x—1 l—x’ 3x46 x+42°
15 7 e) 3—=x - 5
2) 5o—s ¥ 71> 5—lx 210
x . =1
671. a) 3x—i° 3—x’ ) 24x " £—4"'
3 x| 5x 2
B) T¥6x ¥ Txt3’ 3" 79
X 4 13x x—1
672. a) .17 ¥ mr 6) %7 " o
x—3 Bx | I1+x
B e VG =N
3x x—4 +x x—1
673. a) Eax-t4 H 5x+10° 6) g 0x4 4 e
8) x P " 2 24
9 3x+48# £—27' (x—3) (3—xp’

Jdpo6u ¢ obuMM 3HAMEHATENEM

TawT N¢ NpaBHAaM:

A, C
BTE™

7.3. Apudmernueckne pelicrens
Haj ajareGpanuecKuMH ApoBamu

A C
B H ] CKA2AbIBAIOT ¥ BbiuM-

A+C

L (1)
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=5 )

C
) HMEIT pa3Hble 3HaMeHaTeENMH, TO HX CHa-

4aja NPHBORAT K oblleMy 3HAMEHATEJI0, 8 3aTeM CKJIaAblBAKT AW
BeIYMTAOT No apasHaam (1) u (2)

B KauecTee 00MIEr0 3HAMEHATENS BCErLa MOXKHO B3HTh NpoH3Be-
AeHde B-D, w Torga cjHomeHHe H BHIYHTAaHHe ZealoT No popMyaam:

A
Ecan e n1po6u -

A D+B C ‘
A c A-D—B-C ,
B D~ BD 2)
A c

YMHOMEHHe W aeneHHe apobei 5§ Y 5 TPOH3BOJUTCA 110
NpaBHAAM: Ac_ac @)

B D B.D'

A_C__A-D

B'D”_B-C° 4)

B cayuae nmeneHus npegnonaraercd, uro C (Tak xe Kak B u
D) HenyJaesoii MHOroufJeu.

Hpu;uepbs
x _l4x
D x—l x—l_x—l !
x 2 x—2
2) x—2_x—2=x—2=l’
2 x _ 2{x+2)+x(x—2) _ ¥ +4
) 3t (= (x+2)  £—4’
4) x 3 __x{x+3)—3(x—3)=x2+9
x—3 x+3  (x—3)(x+3) £—9’
5 a—4.a+3_(a—4}(ﬂ+3)_a—4
)a+3 a  (a+3)ya = a ’
6) a——5.a—5= {a—5)-8 _ 8
a+7" 8  (a+7)(a—B) 8+7’
7 x =4/ y s L—xy P (F—xy) 1y
P—F Prmty -5 P—§ P—¢ A5

B npumepax 3) u 4) 3HaMeHaTesH RaHHBIX Zpobeil pasHbie H He
HMewT o6uHX MHOXHTeNeH. B KadecTeBe o6ero aHaMeHaTeqds 3THX
ApoGel B3ATO NPOH3BefeHHe HX 3HameHaTedeil, B npumepe 7) B Ka-
uecTBe 06Ero 3HaMeHaTeNst B3AT MHOTOUMEH X° — °, AeAslHicH Ha
(£ + x5+ ).

3amevyanne. EcAn 3aMeHHTH uuciiaMH OYKBBI, BXoAAllKEe B
MHorousennt A, B, C u D, To OHH CTAHYT YHC/AOBBIMH BHIPAYKEHUSIMA,
paBHBIMA HEKOTOPLIM 4HCAAM &, b, ¢ 0 d. Ecau npu 3ToM okaxercs,
4TQ yHeAa b M d OTAHYHBL OT HYJSA, TO BEPHH YHCJAOBLIE PABEHCTBA:
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a_ ¢ a-d—b6-¢
b d b.d ?
a.c_avc

& d b-d

Ecau, kpoMe uncenr b u d, uHC/IO ¢ OTAMYHO OT HYAsA, TO Gyner
CNpPaBeiJIRBO YHCJIOBOE PABEHCTBO!

a,c _ad
B d  bec

Takum o6pasoM, aarebpauveckume papenctsa (17), (27), (3) »
(4) npeBpaIAIOTCA B BEPHBIE YHCAOBLIE PABEHCTBA NPH 3aMEHE B
nux 6yks uucnamu. [lpr sToM Haao HCKAIOUHTL Te 3HAYeHHA GyKE,
pH KOTOPHIX ofpauiaercs B HyJb XOTA Obl OHH M3 MHOTOUJIEHOB
B u D, a ana pasedctsa (4) Hano HCKNIOUHTR Te 3HaueHHs BYKEB, MpH
KOTOPBIX oGpamaeTcd B HYJb XOTA Gl OAMHM #3 MHOrouseHoB B,
DuC

JoKaxeM cgodcrea, BHTEKAIOUIRe H3 OPABHJ AeACTBHI Hal aJ-
reGpanyecKAMH APOGAMH.

1. Ecan B — neHyaeroli mHorouneH, to
0
i—ﬂ.

JefAcTBHTENABHO, MOKHO 3aMeHHTh B uucauTene O wa 0.B, a
B 3HaMeHaTejne B Ha |- 8. Torna, nonpsyAck OCHOBHBIM CBOACTBOM ad-
re6pauuecknx ApobSefi, MOXHO COKPATHTb NOAYYEHHYIO Apolb HA He-
HynesoA MHoroused B. B peaynbrate noayunm uucro O (Hyaepo#
MHOQOUJIEH )

Hanpumep, Tak Kak 3x—7 HeHyneBoli MHorouJseH, To
0

7 =0
A —A
AHaNOrMuHO, MONB3YACH €lle N PABEHCTBOM — p==-—=, MOXHO
I0KA3dTh, YTO —%:0,
1 11

L o o
Je#icTBHTENBLHO LS L3 S

HCTB " A B AB A B’

A 1
I A A Al 1

.1

HeficTeuTensHo, E_W_T'E_A 5

143



B yacTHocTH, ecan B — uncao, Hanpumep 7, TO

A 1
7=74
A
CnenopatenbHo, APOGL = MOKHO PaccMaTpHBaTb KakK MHO-
1
rouner =-A . Koneno, B 5ToM npiMepe 4HCA0 7 MOXHO 3aMEHHTS
Ha Ai000€e Apyroe He paBHOE HYJIO YHCJO.

A € A c
4. i—3=i+(—3)
A-D+B(—C) _
JeAcTBUTENbHO, = ( D)_"B+ 5= D =
_A—D—B-C_i_E
- 8-D A_B D"
A
5- i—i=0.

u A
HeficTBUTenpHO, =~ Sm=—"=—=0(.
—

674°. Tlo kakuM MpaBdIaM CKAAABIBAIOT, BHIYATAIOT, YMHOMKAKT H
JeAAT anreGpandyeckHe APOGH?
675. ,[loxa)xme paBEHCTBO

A c_A C
a) _*_""F'{" —D ; 6 ztp=3"=p"
Beinonnurte pefictsua (676—681):
2
676. a) 2+1; 6) L2, B) 224,
5m | 3n x, 3x 7@  3a
Tt N g+T i
3
%) 2; ~% 3) p——z—p—a.
677. a) =L 41, 6) ——’_“-
) 2 27 3’
b
S
2 2x—8 | 2a
R e B A
678. a) g~ 11, 6) m_mtt,
B) psl S-gp; r) a-g5_a;3;
2x—y  x—y dm+n _ Sm+t4n
e s S T
1 2 3
679. 2) o+ 6) s+
L
i+4 | 2x x+1  x43
n 4 o) 2EL_xt5
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680. a) a-l-b ate’ 6) —1 x—t’
a+3 —3 m41 d—m
) a+b+a+b’ r) m+n mtn’
25—4  3x+45 e p—1 T—p
1) x-=3 ;—43 ' ) p+1 p+1-
1 1 1
681. a) iil-}-l—xx; 6) x—y_y—x-’
2a da | im—1 m—4
B) a—b b—a’ r) n—m +m—n !
2049 , p+3q . 8a+b 2a—3b
a) a— 2q+2q—p’ e) l—a a—1 "~
682, [MoaGepure oaHounen A Tax, uToGbl PABEHCTBO GbLIO BEPHLIM:
2_A, 6) L2,
) 3=7; ) 5=7"
A 1_ 15,
B) §= _ﬁs F) _E— 2
Gx A
) &  ab ab ’ e} Ty bxf’
22 A | _ A,
X) —% w3 e=y
n) ab _ dabx
2x A
683. ITonGepute uenoe BblpaxeHHE B, u4To6Bl paBEHCTBO GHijO
BEPHLIM:
1 at+b x B
)2="3 ) 3=367m
a__ B | a-—b__ a*—b
B) 3=%ars’ "= ="F
x__ B | m—1_ m—1
ﬂ) ;_ az_a ] ) P - B .
684. ¥npocTuTe BhipaxkeHne:
a) a+3; 6) x—3 B) £ —2x,
r) 2+3; 1) 1++; e) +—;
) Bx—pirs ) To4% W) 2y
) ox—3 e n—2 —%a
[peo6pasyfire B anreGpauueckyo apo6n (685—701):
b 2 4
685. 2) 7+ 6) £—%; ) 21,
4 2 2
r) —m+?”; a 3‘9 2;, e -5:——2—;;
134 6 5
) —+— 3) %—ﬁ’#
. 2_3. 9.
3); ;- 6) T—3° B) —+35

5 9 1
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146

7% ) %3 ) 2w
x 2 a b 12
PRaErE 3 e v
1 | |
687. ) 2+a5% ) et
N L.
m+n n' ny x-:ta-y !
2 3 .
a a £ x|
) a5—2|b+a§|-b ! ) x:y_2x—2y !
m_ 3m P _zZp
") Qm—n n—m’ K) g—2p 2044
X a, a
688. a) e G) g‘f‘g‘;
mt  2m a—1 a
Y=g )~ t15
2x+3 | x—1 a—3 2—a
A) ——+—5— &)~ 15 °
3m—n 4m—3n p—27 2p—q
*) —T3 T :) iz
1 1 1 . .
689. a) ——3-; ) =t B) ;*f*;?‘-
a . m 1 a &
Vw2 NETm YVt
m m 2a ba
690. a) E-}-;’ 6) mnmb’
%2¢—3b , da—5b% xX—y x—2
B) m T ) xy xz
2 3 7 a
691. a) ?—*?‘ 6) P
1 (. 4 3 .
Bt r) PoTA
da 36 m'n Imn
x) Lz xtt €) a'v’c® + a8t
2 3
692. a) —+—: 6y " .
Saa 2a° . ) 3o 6y’
B) ——+—; ¥
) 60°¢  8p'q ") T Tomiw
| 2 7a a
093. ) ozt =3’ 6) i3 " Erre
2m 4n 2p 3q )
B) tmtdn TBmt8n’ ) Top—10g  Top—157 *
1) 2x 3y . e) ¥ X
ax+bx ' ay+ by’ ax—bx ay—by’
3
K ' 3 _ ;
) 28y —=xy | y—2xy ) 3n’n—6mn®  4dmn—2m®



1) 15 _ By . ) 3b _ ba
10p°g—15p%  Opg*—6p ° 2% —8a*®  120%0—3a*

2a 3 . 5 in |
694. a) a®—9 +a——'§’ 6) mtn mi_p'
x 1, 1 ¢
vy v O af—p
0 L b
a+ab+H  F—6"
m*+ 1 .
e) 3 3 s
m—+n 2{m+n)
) £ —2xy t

(e TH=R
3) (p+4)+ 3

i
695. a) 3—— 6) 1—x+y
ay L8t o0 r) =¥ 4,
b ' 2a ?
2 2
Dats—ItE, 2,
4a 21
696. a) 2.Z; 6) ;15 ®) 75
5 , 15¢ bax 3x 7 bax |
ry 222, R) = e) —o—
8 " 16p° 6by By a l4by
8a’y . 3ay 3) 258 35x°%
) 5bx ° 4% 36ab T 2467
697. a) a-=; 6) < :a B) 7-51;
r) ab: % 1) 8a 2"”’, ) 18p° 3% .
a1 2x 2m | 3mn
698. a) 7x a1’ 6) m—n " m—n'
4p p—3 x4ty . xty
8) p—3 27 ° ) g 16a% '
2x4-2y 6 e) 4a | Bab |
) 3 PR i ~ 3a—3b°
—3 3 2p—4 3p—
X) mﬁmn.‘lmf!:%; 3) p3p2 ok p4pqﬁq;
axr—ay <x4cy mk | ka—*k
H) ed  x—gy ) am—an * Im—2n "
a&—b6* 4ab® | (x—yl | x—y
699- a) —2(125 "'""'"a_l_b » ) 3x2y; : 61y2 L)
B) ma—m?  8n £) Za—4 , a'—4
R’ b+1 " (b 1y’
) x-l-y' L—xy | e) 16—m* |, m*4-4m
A x—y 22 22" m—3m = mP—9
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P—g petdt . a?—96% | o+ 3ab |
700. a) T.(P+q}2 6) P—ab  a—b ’
) -3y x+y . r) m?—n? . 4m—4n .
L4xy Gx—by (m4af "~ 3m-3n
m 4 nd 4mn . 2a |, Gab
Ol &) S e
8) m—n | (m—nf r) 4 xy .3x’+3y’ )
m4at T mi—a?’ 62 —6y° L—xy
1) pPF—4q . pPP—854 ) 12111"'-|—6m!:_4:12-1|—2a.!:+.‘!:2
(0+2¢F * 4¢—2pq+4" 8a*—bp*  3a°—6ab
702, ¥Ynopocrdure BbipaXeHHe: a) %; 6) mo_n.

703. Pewnte ypaBHeHHe:
a) 2x:3_0; 6) 5x+11_0;

704, Ilpencraebre a.nreﬁpautlecxylo ApoGbk B BHAE NPOH3BENCHHHA
anrefGpanvyeckux apobGei:

1 1 2

a) 553 6) =5 B) ——1

3. a m__ .

) (x—y¥’ n) a—p’ ¢) m

pP—p’ 2024 2ab
705. [lpeactrapgbTe agareGpanueckyr Apolh B BHIAE MHOMOYJIEHA:

m a 2x

a) 5 6) - B) Ea

5 —1 2x—3

r —?y; ) x3 ; e) x2 ;
£—3x mi—mn-nt (a—1)-3

)K) T H 3) """""""g"""'"" 1 H) _"5_" 3
(r—g)(p+4)

) —5—-
706. Pemnte ypaBHeHHe:

a) 3=2; 6) %:%;

B) 2=5; r) %—_1%;

a) xﬁl:l; e) —x+l+—= ;

x) 5—-%=2; 3) —?+z—1=0;

ni2-Eoo o kike
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7.4. PaliHOHAJLHBIE BHIPAXKEHAd

PauHoHaAbHhIM BHpPAKEHHEM HA3WBAKWT BbipaXkKeHHe, B KOTOPOM
HeCcKOAbKO aareGpandecknx Apobeil coegnHeHb 3HAKaMH apHGMeTH-
yecknx AeicTenit. [1pudeM 510 BepaKende He COACPKHT AeJNEHHA Ha
HyJAeBoll MHOrouJeH.

Aare6panueckan Apobb TakKe ABAfETCS palHOHAJIbHBIM BbIpa-
KEHHeM.

INpusenem npusmeps: paLHOHAABLHBIX BbIpa’KeHHH:

1
542 e (b—!)3+3
_|_ —

(=3 L
b5

MBI HekJal04aeM M3 paccMOTPeHHH, KAK He HMeEWINY¥e CMhicJa,
Bbipa)keHUus, KOTOpble COAEPMKAT AeJieHHE HA HYJNeBOH MHOrQUJIEH.
Hanpumep, sbipakeHHs

1

a+? a y 442442
117 ~¢ 4/ —(y+y)
a a

He HMEIT CMBIC/IA, TaK KaK COAEPIKAT AeJEHHE HA HyJeBo# MHOro-
YJIeH.

PaunoHanbHbie BEIpAXKEHHA MOXKHO YApPOILATh, TOJAB3YAch Apa-
BHJAAMH, KOTOpbIM TNOA4MHeHH ajareGpaudeckue ApoGu. Ilpu stom
HAJ0 Yy4YecTb, HYTO AJIf PALHOHAJABHbLIX BBHIPAXKEHHA TNPHHATH Te
e npapuaa MopAZKa JeficTeull, 4TO # QAR UHCAOBBIX BhIpa-
MeHHH.

flpumep {. ¥YnpocTEM BHIpaXeHHe

1 ab
+2 3
6 3, 3 2a4+-b641"
b+a+ab

CHavana, NpHMeHss NPAaBHJAA CJAOKEHHS adarefpamyeckHX Apo-
Gell, npeobpazyeM UHCAUTENb M 3HAMEHATeNb NepBoll ApobH:

1) 1+§=—+ =4,

6 3 6a+3b4+3
2) $Htag— +ab =
Tenepn paa;le.ﬂnm qncnﬂ're.nb nepeoil 1po6M Ha ee IHaAMeHaTe b
M COKPATHM TNOJYYeHHYI0 ApoOb:
3) a+1 6a+3b+3 (a4 )b (a+D)b )
a ab a-(6a}+364+3) Ga43b43

Paagesum uncautenn Bropod ApolH Ha ee 3HAMEHATEND:

b _ ab . ab
F i Qatbr =g =

149



Tenepb H3 pPe3yJabTaTa TpPeThero HeHCTBUA BLIUTEM pesyanTarT
HEeTBEPTOro JeficTBus:

{at+1) 6 ob __abtb—ab b

9) Ba+36+3 6Gatobt3 6a+3b+3 6atsb+3’
Takum o6Gpa3aoM NOKa3aHo, uTo
1 ab
A S
3  2a4b6+1 6Ga+3643°

6 3
stata
[Tpusep 2. ¥npocTtuM BhipaXKeHHe:
1 1 1 1
(GH7) =9+ +(5—) x5 — =),
BrinonnuM npeofpaaoBaiie «UEMOYKOH» PAaBEHCTB:
D) 1 1 g _
(G+5) =P+ ) +(5—) G+ — )=

=2 Py A+ (P )=
(x+y)(12 xy+y2)L(y x)(xz+xy+y2)

X+ ys LA e i of 2 _2_ 2

Xy + xy Yy xy x
MMpumep 3. ¥Yupoctum Bupan{eﬂne'
+(a+x)2 (a+y)2 (a5 _ (a+y? _
X —xy - W x(x—y) yG—p)
_8 (Jlf—y)-i-(a-i-x)"2 y—(atsfx _
5 (i—)
_ a*x—a?y+ @’y + 2axy + Xy — a’x—2axy — xyf —
xy (x—y)

_Xy—rp _xylx—y)
T xyx—y)  wlx—g)

L]
707°. Yto Ha3bIBAIOT PALKOHAJBLHLIM BLIPAXKeHHEM?
708. KakHe BLIpaXKeHHH HE HMET CMbicaa?

Ynpocture paunonaasHoe Bulpaxenune (709—714):
709. a) (%-l—%-l—%) abe; 6) 5x> (L—i-l-S)'
o (5Hete) T 032 (F+H5+3)

¥

710. a) (“j" ‘:“)-ffay; 6) (a_I

: (l—&);
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o) (M=) o r) (""'%2):("'%)‘
o)) o (D)
% (rims) (Zat i)
3) ‘;—x“%y e x—-y).

(#5) (=)
) (%) (+2)

(4x2——) 2x—-%

=

711. a

712, 2) ZEL_ X +ffxy;
1 1 1
6) m+2+m—2_ 2 ’
32+ 3xy x 3\
B) dxy+6ay ax+ay+2x+2y)’

¢ . & 1
Crerar ek (ca—cd°+ c+d)'

Mo (S o (o)
o (FEE )T 0 GETDSS
Y (zti-—i;:)-y:;‘ o () e
W E-rty) 9 Etete) e
3
714. a) “a:f-az+:b+b2—(a—b);
2
6) et St
715. Kakne H3 BoipaMeHHE He HMeNT CMBIcja:
x—y 7_#@. A+t —2b ! 5
2=’ 24a P (x—5F—F 264107 1 a1
a a
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7.5. UncnoBoe 3HaueHHe
PALHOHAJIBHOFO BLIpaXeHus

PaceMmorpum ansi NpHMepa palMOHAAbHOE BhIpaKeHHE

02+1

(1)

EcaK nogcraBrTh B Here BMecTo GYKBH @ 4HCAO 3, TO MOJYUHM

! +2.3=11. Yucno 11 HazbiBalT YHCAO-

¥+
YHCAOBOES BBIPAXKENHE

3—1
BLIM 3HAUEHHEM HJH NPOCTO 3HAUEHHEM BmpaweHna (1) npu a=3,
Ilpn a= —1 3Hauenue peipaxeuuda {1) pasHo:

TMogo6aniM 06pa3oM MOMHO BHIYHCJIHTE 3HA4EHHE BbipaKeHUs
(1) npn N06bIX 3HAYEHUSAX @, 32 HcKalouennem a=1. Beap npu
@=1 Boipaxcenne (1) He UMEET CMHICAA, TAK KZK CONEPXKHUT AeNeHHE
Ha HYJb:

|+1_|_21

loBopaTt, yro Beipaxenue (1) onpegeseHo AJaa BCeX YHCIOBHLIX
3daueHHH g, Kpome a=1.
B kauecTBe BTOPOro NpHMepa pacCMOTPHM PALIHOHAJNBLHOE BhIpa-
WEeHHe
£ty
- (2)
¥—4

3apanum aea ukcaa, [lepBoe M3 HUX MOACTABHM B BBIpaXKeHHe
(2) BMecTo X, 2 BTOpOe — BMecTo . Ecan npH 3T0M 9nCJ0BOE 3HaYe-
HMe 3HaMeHATeN s OKaXeTcA He PaBHbLIM HYJ0, TO NOJAYUYHUTCA YHCAO-
BO BHIp@)KEHHEe, pPaBHOE HEKOTOPOMY YHCJY. 3TO YUCAO Ha3blBaeTcd
YHCAOBHIM 3HAYEHWEM HJIM NPOCTO 3Ha4eHHeM ApobGu (2) npu 3apan-
HBIX YHCAOBHIX 3HAYEHHAX X H 4. Mbl BHauM, uTe Apobb {2) MMeeT
YHCNOBLIE 3HAYEHHA AAA JIOOLIX 3HAYEHHH X U 4, €CJH TOAbKO OHM
OTJIHYHbL APYT OT ApYyra.

l'osopaTt, uro apodu (2) onpeaenena AfA BCeX YUCJOBLIX 3HAUe-
HHH X H ¥, OTJHYHBIX ApYyr 0T npyra (x=+y).

O6paTuM BHHMAaHHE HA TO, YTO 3HaMeHaTeqab Apobu {2) ecThb He-
HyneBoH MHoroddeH, GAHaKo ero 3HaYeHHe NPH PAaBHBEIX MEXAY CO-
Goit 3navernsx x u y ofpawaerca B HyAb. Ho vMeeTca MHoro nap
YHCAQBRIX 3RaYEHUH X ¥ y, AJS KOTOPHIX 3HaMeHaTeNb He ofpawa-
eTcd B HyJb. Jlna KamIof Taxkol mapbl 3Ta ApoOb HMeeT YUC/AO0BOE
3Hayerne, T. €. onpejeieHa.

IlogoGHubIM obpa3zoM onpeaenaloTcd YHCJAOBble 3HAYEHHA AHOLIX
pPaUUOHANBHEIX BHIPAMeHHH.
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Hanpumep, BHpaKeHHe

onpeleNeH0 A BCeX UHMCMOBWX 3HaueHHH X, § H 2, Kpome
x=y=2=0.
Bripaxenue

olipedesieHO AN BCeX YHCJOBKLIX 3HaueHuh a, b, ¢, d, KpoMe Tex, s
KOTOpRX ¢=d.

A
AnreGpauveckaq gpobb 5 OnpelefeHa AJs BCeX MHCIOBBIX 3HA-
ueHHH BXORALNHX B Hee GYKB, HCKAKWYAA Te, AN KOTOPLIX 3HaMeHa-
TeAs B ofpamaerca B Hyab.
Hanpuamep, apobn
x—y—z—1§
2x—3y
onpeaeneHa AN BCEX MHCAOBBIX 3HAUEHRH X, ¢, Z B {, 338 HCKJIOUEHH-
eM TaKMxX, AAA Korophix 2x—3y=0.

]
716°. UTo HasKBAIOT YACAOBLIM 3HAUECHHEM DAILHOHAABHOTO BLIpa-
KeHHA?
717°. [lpM KaKnx yHCJOBBIX 3HaueHnsAx GyKB anreGpanueckas apobb
He onpejeseHa?

718, 3anoannTte TaGuaHLYy, BBIYHCAHB YHCNOBbIE 3HAueHuA Bbpaxe-
HUfi TIPH AAHHHX 3HAUEHMAX X

x 0 | —2 3 102 | 10° —% 0.6
X
x—1
x+1
2x—3

719. Ilps KaknWX YHCAOBWX 3HAUEHUAX & W & BoipaxeHMe -E-:
a) pPaBHO HYJW, 6) He UMeer CMpIchaa?

720. Tlpn KaKuX YHCIOBLIX 3HAUEHHAX X o0pallaeTca B Hy b aare6-
panveckas Apobb:

2—x | 2x+5 o
B) 373’ r) 351



721. 3annwuTe anre6panueckyio ApoGb, 06PAWAILYIOCA B HYAb

NpH X, paBHOM:

a) 6) —2  B) 0,5; M 5
722. Haiiante 3HavyeHHda Bbipa)keHus npun x=0, x— —2 =25
a) X, 6) 10 B) 2—3x r) x—2
? ! 7x 243x
723. 3anoanvre Tabauny:
a ¢ |—10] 6 | 0o |-t | —5|—-07
b 2 20 —d 7 0 —2 1,4
&
b+a
724, Hafinnte 3HadeHHA BLIPaXKeHHS:
1—2 _ ]
a) -§-_-|_-—- npn x=1,04;
6) = ab npH a=2,5, b—25,
Qm +6mn+n __L — &
B)am—_'_nnpu m==,n 5;
3
r} ap_p npu a= —l , p=—3.
725. YnupocThuTe paunoHaALHOe BhipaKeHdue, HARANUTE erg YMCAO-
BOE 3HAYeHHE:
4 d a a’ A
a) (ﬂ+l = .|_2.-1.|_|)'(a+l ﬂg_l) npH a== —3;
n—1 n41 | n ! _
o) (—i5r) (5—5—) wn =3
726, YKaxHTe 3HaueHHE X, IPH KOTOPOM UHCAOBOE 3HAYEHUE Bbl-
paxeHus:
a) x* GygeT HauMeHbUINM;
1
6) 11 G6yner HAUOOABLINM.
727. Haiiaute uMcaoBoe 3HAYeHHEe PANKOHANLHOrC BbIpa>{KeHHA:
2
—_— = =‘--1 -
( -|-n2) (an—|- - M) a'n npu a=0,02, n 0
728. Tlpn Kakux 3Ha4YeHMAX GYKB ONpefefieHO BhIpa’keHUe:
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729. HaiiauTe, €CJIBE 9TO BO3MOKHO, UKCAOBbLi€ 3HAU€HHA X, ofpa-
wanke aarefpanvyeckyo apoGb B HaTYypPaJdbHOE UHCIO:

12 x+42
a) *F5° 6) P
x+2 £—x
e SR R
730. 3anonnnTe TaGauiy:
a b e a—lL a+b a—b a®— b’
b ) a a+b a—2b
2 1
—1 -3
[
3 0,2
1
0,4 —3

731. IAs KakuX YHCJHOBHIX 3HAueHHH GYKB ONPEeAeseHO DPaLHo-
Ha/IbHOE BhIpaXKeHHe:

3 x
a) = G) ok
) B 0 e
732. Kakue u3z panHelx aareGpauieckHx apofell HE npH KAKHX
YHC/AOBBX 3IHAUEHHAX ¥ He TPHHAMAKT UEabIX 3HAUEHHHA:
1, 1—x, 1 9
' 1+x’ x’+4 £
733. Ilpn KakuX YHCAOBHIX 3HAUeHHAX GYKB AaHHBIe OpolH paB-
HEi HYAK) W NPA KaKKX He onpelefeHHl:
3x  m—38 2p—8 4413,
x—=2' m ' p=3" 2-3a"
734. Hafignre AN KaKHX YHCJAOBBIX 3HaueHHi OykB onpejgeseHo

Bblpax(enue'
a+b xy—5 x—y .
L 6) H—=. ¥,
a) — + ) iy
i
a b
B) —

735. Briuucaure quc.rlosoe 3Ha4YeHHe BLIPAMKEHHH:

a) a+b —|-a-|-— npu a=3, b=4;

b .
6) ?%:‘"2'_“ npu a=—3, b=4;
B) xf_I_; ity npu x=0, y=—3.
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736. ¥YnpocTuTe BRIPAaXKeHHE M BBLIYHCAUTE €ro 3HaYEHHE:

Am? +6mn 4 3n? 2
2T npn m=00, n==;
a) 612 — Bt p 3

202287 1
6) m npu b—0,25, 0—3,

4y 1 ! =0,35, y=7,65
et (f JF_'_x’+2xyr+y2) PR A0, F=109

+ )3 npu x=5,125.

r) x2—|—25
(x—5y

737. Ilpn KaKHX UEABIX 3HAaYEHWAX X 3HaueHHe APOGU — uenoe
uucao? PasGepem pelleHns AJA NepBHIX ABYX CAydYaes, a
OCTa/bHBIE DeLIHTE CaMH.

a)%. Pewenune [lpu x=1, —1, 3, —3 3HaueHue

ApOGH — UeNoe YHCIO.

6) % Pemenue Paaneanum 3x+5 uwa x4+ 1 yroa-
KOM:
_3x45| x+1
3x+43
2
3;_;'_']5=3+xi+|—3uaqeune BHIpaX{eHUA [eJoe YHCIAO
npun x=-—3; —2; 0; 1,
5 3 .
B) *’ r) x—1"
x+2 | 4x49
) x+1° e) x+2

7.6. TompecTBeHHOE PABEHCTBO
PALNOHANBHBIX BHIPAXKEHHH

B nn. 7.1.—7.5. paccmoTpensl aare6panyecKkne paBeHCTBa pa-
UHOHAALHEIX BHpaXkeHu#, BoT ollno M3 Takux anreGpaHuyecKHx pa-
BEHCTB:

a4a+1 __ (@+at1)(a—1) i
a3 (a—-3{a—-1) ()

Jlepas ero yacTe onpeneneHa A8 YHCAOBBIX 3Hauenuil a, orauyg-
HuiX ot 3. [lpasaf ke ero yacTh onpefesieHa JJs YUCAOBBIX 3Ha-
ueHnii g, otanunsix ot 3 u 1. Ho Torna pasencrso (1) onpeneneno
AJIA BCEX YHCJAOBHX 3HAUeHHH d, oTAH4HHWX 0T 3 W 1. Bogee Toro,
AJNS KaMAOre W3 3THX 3HAYeHH# g UMCAOBLIE 3HAYeHHT Jesod H
npaBofi uacted B asre6paHvyeckoM paBencTBe (1) pasHel Mexny
cofod.
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HeficTRHTeNBHO, €C/IH 3aMEHHTE B paBeRcTBe (1) 6YKBY & A106EIM
YHCAOM, OTJAHYHLIM OT 3 U |, TO MOJYUUM BEPHOE YHCJOBOE paBeH-
cTBO: BeAb TOTAA ero JeBaf 4acTh ecTb Apobb, a npaBas — papHan
eii ApoOb, MOAYYEHHAA YMHOXKEHHEM ee YWCJAHTENs W 3HaMeHaTedn
HA OLHO M TO e He paBHOoe HYJI0 uucao. Ho Takne uHca0Bble ADOGH
paBHb].

BoT ewe npumep:

xl2+x13=x 34 2= 2x—5 i (2)
- — (=2 {x—3) (x—2){x—3)

AnreGpanueckoe paBeRcTBo (2) npespamaeTca B BepHOe YHCAO-
BOe PaBEHCTBO AAA BCeX YHCJ/OBBIX 3HAYCHHH X, LJR KOTOPHIX ofpe-
JeqeHHl JieBas W TpaBaf ero yacTd (T. e, AAA X, OTAHYHBIX 0T 2 ¥ 3),
NOTOMY YTO TOrAA4 OHO BHIPAXKAET NPABHAC CJOKEHHS YHC/OBHIX
apoGeft,

PaBeHCTBO OBYX PAUHOHANBLHBIX BLIPAXKEHHH HA3LIBAIOT TOMXARe-
CTBOM HJIH TOXRECTBEHHBIM PABEHCTBOM, €CAH OHO NMpeBpallaeTca B
BepHOE YHCAOBOE PABEHCTRO AJIA BCEX YHCAOBLIX 3HaYeHnl Gyks, pas
KOTOPLIX 064 BTH BBIPAXKEHHA ONpeAeeHbl.

M Bupeas, uto aarebpaunveckue pasencrsa (1) u (2) — roxae-
cTBa. [1ono6HEIMK PACCYKACHHAMH MOXHO YCTAHOBHTh 3TO CBOHCTBO
ajaa awtoro aarebpavueckoro paBeHCTBAE,

Hrax, nw6oe anreGpanueckoe paBeHCTBO eCcTb TOMAECTBO,
T. €& OHO TIPEBPALLACTCH B BEPHOE YHCIOBOE PABEHCTBO AAS BCEX MHC-
JAOBLIX 3HAYEHHH OYKB, AJA KOTOPHX OHO onpegeneHo.

Jamevanune l. OnpeaencHue TOXKAECTBA, IPHBEIEHHOE B 3TOM
MyHKTE, HE MPOTHBOPEYHT DaHee AAHHOMY ONPENENEHHI0 TOXKIECT-
BEHHOTO PAaBEHCTBA BbIPAXKERHH, MOCKOILKY ¥ A060r0 LeI0T0 BbIPa-
KeHHR 00e ero 4acTH ONPelleleHB JAS BCEX UYHCJIOBLIX 3HAUSHHH
GyKB.

3ameganue 2. Ha npakTuke ropopat, HanpuMmep, uTo anrel-
pau;ecx?c,)e pABeHCTBO (2) eCTh TOXAECTBO AN BCEX X, OTAHUHBIX
or 2 n 3.

|

738°, Kakoe paBeHCTBO ABYX PAaUHOHAJbHLIX BEIDAXKEHHA HA3bIBA-
I0T TOXAECTBOM?

739. Ipuseaure npuMep anreGpandyecKoro paBeHCTBA AJSl MHO-
row/eHoB OTROCHTEAbHO 0f4HOH GykBul x. Haa kakux aHaue-
HMI X 3TO PABEHCTBO €CThb TOKAECTBO?

740. IlpuBeanTe npumep aare6paHYEcKOro PaBeHCTBA OTHOCUTE-
JABHO X, MIEBaA Y4CTb KOTOpOTO ONMpefesena AJS BCeX X, OT-
anurbix 0T 0 W 1, a mpapas nnaa Bcex x, OTAMUHbIX ot 0.

741, Tlpu xakux 3HaueHuaXx OyKp DaHHoe afrebpaMyecKkoe paBeH-
CTBO H#BJAAECTCH TOXACCTBOM:
a)at+b=b+a; 6) abtac=a({b+c)

1 L1

a . L1,
B) =3 N %=25
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(s497 . L _X=y
R) S, =%ty €) x—y=="1
mm 2 _ _m4l,
x) m2+l_m’ 3y m m—|—l—m+l,
n) a+b 1 K) —2 b a4 d

at—pt a—b"' a—b a+bh ai—p

§ 8. CTEIIEHb C LEJIbIM TIOKA3ATEJIEM

8.1. NMouaTne creneHH ¢ UeAbM ROKa3zaTejdem

Mgl 3HaeM, UTO CTeneHbl AefiCTBUTENbHOrC YHCAd & C HATYpadb-
HbiM [OKa3zaTeAeM 1 HA3HIBAIOT THCJAC 4", onpeleasieMoe MO Tpa-
BHITY

a"=a-a-..-a.
Sppp— ———
1 pas

[TIpn 210M, eciH n=1, cuuTaeTcA, YTO NPaBasA 4acTb 3TOr0 pa-

BeHCTBa paBHa &

a=a.

B n. 3.4 npuBeaeRr pAL CBOHCTB cTeneHel 4HCea ¢ HATYPAJbHBIM
rokaszaTeJeM, B YacTHOCTH CBOHCTBO YMHOXEHHs CTelleHeH: ecJsH
@ — peficTBUTe/IbHOE YHCJAC, & M H n — HATyPaJpHBIE 4HCHA, TO

am. an=am+n

BbisicHuM Teneps, Kak AEAATCH HATYpa/bHbIe CTENEH# OLHOrO A
TOTO e MHC1a a. [IPH 3TOM TPHAETCH CUHTATH, YTO & OTAHYHO OT HY-
aa (a=0), NOTOMY 4TO Ha Hy/Ab AENHTbL HEJb3A.

[lycte @ — meficTBHTENBHOE, OTJAHYHOE OT HYJS UYHCJAO, a M K
R - HaTypaJbHble uHcaa. PaccMoTpuM uactHoe oT aereHus g™
Ha a“

[TpuMennm k 3Toii qpoBu ocrRoBuoe ceoiicTBo apoGeit. Paccmor-
pum TpH cayuaa: 1) m>n; 2) m<n; 3) m=n.
1} Ecau m>>n, 10

S =ann (1)

Mu npHxoaHMm K npaBHny: ecan uncao a0, m 1 n — HaTypanb-
HBEI® vMcaa U Mm>>n, TO
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2) Iycte Tenepb Oymer m<Zn. Paccmorpum npumep. Ilycrs
m=3, n=>5. Tornpa

Me BHAHM, YTO NpH m-<Zn npaswio | wenpumenumo. OxHako
1 -
eCAH YCAOBHTBCA ApoBb — 0603HAYATL Yepes &~ %, T. €. CYHTATb, 4TO
@

e 1
a 9=?, TO NOMYYAM P3BEHCTBO

a:d®=a?=qa%"",
KOTOpOe MOMHO PacCMATPHBAThL KAaK YacTHLIH cayuail paBenctia (1),
Ho Ge3 orpaHuueHHs m>>n.

BoT ewe npumep:

1 -
Ecau 0603nauuTs Apo6b — yepes 43, TO MOAYUMM DPABEHCTBO
a

a?: all]= a—3= a?— IO’
KOTOPO€ TaKXe MOXHO PACCMATPHMBAThH KaK YaCTHHIA ¢Ayvai paBeH-
ctBa (1), HO Ge3 orpanuHueHus m>>n.

B ofillem ciyuae ecin m<Zn M as=0, T0

am:an=a_m=;=a—(u—m)=am—n.

a” arx—m

m)

3ueck Apobb Lm ofo3Hauena yepes a "~

a.‘l
3) Pacemorpum temepb Tpetuli cayuait m=an. Toraa

ATo paBeHCTBO NOKa3blBaeT, YTO LedecoobpasHo a’ (a+0) cum-

TaTb PaBHHIM €JWHHLE, H TOTAA MOJYYAM PaBEHCTBO
atia"=1=a"=a""",

KOTOpOe TaKXKe MOXHO PacCMaTpHBATh KAK YacTHHIH cAyuali paBen-
ctea (1), HO 6e3 orpaHHueHHs m>>A.

[NpuBenennsie Buillle paccyXXAeHHA NMOKA3HBAIOT, UTO LeAecool-
pPa3Ho BBECTH CJeAyWINHe ABA COTJallleHus:

1. Oas nw00ore AeHCTBATENBHOrO, OTJAHYHOIO OT HYJA YHCAA a M

|
awboro HaTypaAbHOr'o 4HHCAA M HHCNO — YCAROBHMCA o603HauaTh
a

—m

a H NMHCATL

e~ =L (a0).
a



3T0 paBeHCTBO YHMTAIOT TAK: «4 B CTelleHH — /1 PaBHO edHHHIle,
BEeJIeHHOH Ha d B CTENeHnH Mi»,

2. Ias noboro aedcTBUTRABHOro, OTJAMYHOrO OT HYJAA 4YMCaAa g
yCAOBHMCA NOA BbIpaKeHHeM ¢® noHMMaTh 9HcA0 | W mHcaTh:

=1 (a0).

3To paBeHCTEBO YHTAIOT TaK: <& B CTENEHW HYAbL PaBHO €XHHHLE.
Hrak, Teneprs onpeneneHo, uto Takoe a”, rae a=0 1 m — nwo6oe
Lenoe 4ACA0 (MOAOKHTEe/ LHOE, OTPHIATENbHOe HJAA HyAb). HMMeHuo
ecAH a — atoGoe AelcTBHTeNbHOE, OTAHYHOE OT HYAA UHCAO, TO

Q.. @, eCAM m — HaTypaJbHOe 4HuCJIO,
| —
m pa3

¥

a'=41, ecan m=0,

— ¢ W m — HEJ0C OTPHLOAaTENbHOE YHCHO.

an 3TOM YHC/A0 a™ HA3BIBRIOT CTENEHbIO ¢ HeAbiM NOKQ3aresem,
YHCAO @ — OCHOBAHRUEM CTENEHU, UHCIO M — ROKA3ATEALM CTeneHu.
3aMeuaHHe. Bblpa}i{EHl']e 00 CUHTaeTCA JAWIUEHHBIM CMBICAA.

Ecau m — HaTypaabHoOe YNCA0, TO BbipaXKeHue 0~ " TaKXKe cuMTaer-
Cqd AHLNI€HHBIM CMBIC/A, OJHAKO

0"=0.0-....0=0.
P—
m pas
R

742°. 2} Uro nosumalt moxn a°, ecam umcao a0?
6) Uto nonumator nop a7, ecau ynaeno a=0 0 m — Ha-
TYpanbHOe YHCAO?

B) UTo Ha3BIBAOT CTENEHBIO C Le/LIM noxaaaTe.neM?'
r} Mmeer au cMbica Bhipaxenue: 0% 0% 0~

Beluncanre (743—744);
743. a) 5"; 6) (—§)°; B) (_1,2)0; r) (—1),

ot 28
744. a) 23, 6) 7 B) 25 ; r) 7
3lo0 (—0.3) 0,27
) 34 ’ e) 3|{)0 * ) —0 3)5 ) 0’25 *

745. Onpenennte, MMEET JAH CMbICA BhipaMedue. Ecau aa, To Bel-
YHCAHTE ero 3HayeHHe:

a) (0,25-79—3,21 2 . 6) (048-52—4,8.0,52)".
746. 3anuimiHTe B BHOE CTeIEHH C LEABLIM MoKazaTeaeM:

a) 2:2.2,  6) 2825 ) 2
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747.

748,

749.

750.

751.

752.

753*,

754,

756.

756.

1 1

r) 3; 1) 5333° e) 5;

1 1, 3. o3,
}K)E’ S)g, H)2.2,

97 0,55 1\3, 1V
K) &5 1 o5 W (—3):(~3)"

Boiuncnure (747—749):

a) 10% 10% 10% 10% 10% 10~% 1072 107% 1074

6) 2% 2% 2% 2% 21, 20 2- 2-% 2-3% 9—4% 2-°6

B) (—3)% (—3% (=35 (=30 (=35 (—=3)7% (—3)~%
ay 174 —1h (=D (=17, —17h

6) 17% —1% (=1 (—1)% —175%

B) 2% —2% (=24 (—2)7% —272

a) 473 6) 3°; B) 374

r) 7,12% n) 574474 e) (5+4)7"

®) 47570 8) (3157 w) 27044
K) 372—97% a) 42.27% M) 37%:9°%

IlpoBeprTe papeHCTBO:

2 (G) =@ 9@ =G »G) =GR
Hokaxure, wro paa uqHcen az*=0, b#=£0, k— genoro
BEPHO PABEHCTRBO; ok Ry

) =@

CpaeHute (752—753):

a) 5% u (—5)% 6) 5% n 5%
B) (—2) n (—2)% ry —3 u (—=3)
R) (—2)n 274 e) —2t n 274

- 1 y20
a) 19=% y (1_9 :

6) 19992 y (ﬁg)_”m.

CpaBHHTe C HYJIEM:

a) 27% 6) (—2)% B} (—2)7% ry —2%
N2 (=2 w)(=7h 5 =2
3anHulATe B BHOE CTEMNEHHN C UeAbIM MoKazaTeJeM, eCln YUC-
a0 az=0 (766—766):

a) a*-a¥ 6) a‘-a; B) a'®:a%
r) a:a; a) (a'); e) (a%)%;
®) a-b’; 3) at-bt.

a) ab:ab 6) a’:a’ B) a':a;
r) a'?:a'% n) a *:a% e) atta™h

6 Huxoabckaii, 7 ka. 161



—l g8 3) a g u) a’:a’%

-8

X) a
k) a’:d° a)y a=%:a% M) a’:a

8.2. CpoiicTBa cTeneHn ¢ ueabiM MoKazareiem

HYCTI: amnb— NPOH2BOJbHBIE, OTAHYHBIE OT HYJAA DeACTBUTEME-
Hble 4RrCHaa, #1 H ## — TIPOHUSBOJIbHBIE LeAbie YHCAA. Torna copapen-
JAKWBBl CAeayollie paBeHCTBA.

a”-a"=a"t" (1)
a:a"=a" """ (2)
(@")=a™, (3)
{a-b6)"=a™-b™ {4)
-5 0

Papencrso (1) ozHauaeT, uTo npu ymuoxenuy crenexetl odnoeo
4 TO20 He HuCAQ ROKA3ATeAu cTencHeld cRAadu8aioTCA.

PapeHnctBo (2) o3navaet, uto npu deaendi crenenell 00H020 U TO-
20 e 4UCAQ NOKAIQTEAU CTenened 8biauTaOTER; TOYHER, U3 NOKa3a-
TeAf CTEMeHHM YACAHMTEJd BLIYHTAETCH MOKA3aTedb CTEMNEeHH 3HaMe-
HaTeaq.

B cnpaBennuBocTH 3THX YTBepMJIeHHH MoKHO YOeIMTBCA Ha
npumepax. J/Iga rakux npumepa, korna m=3, n=5u m=7, n=10,
GLIAH YKEe paccMOTpeHbl B MPeABIAYILEM MYHKTE,

Bot eme opumepwn (a0 n b%0):

_ 1 1 . ~
1) a 3~a2=—3.a2=_= 1=a 3+2;
o a
-6 -7_ 1 1 1 _ e
2) a”°.a ?=_6'_7=T=‘1 B_ g—8+(-=7)
a a a
I
-3 -3 2
a I S S R 3 (=),
3) ==gT—a =TT
o
5 5 5
a —i a’-a 7 5—([—2}
Hom=g=71 =9~¢ ;
] a?
a 1
5 —_———= _s_ao-“s
) S==

Papencrso (3) o3HauaeT, YTo npu aossedenuy creneny wucaa 6
CTENEHL NOKQIATEAU CTEReHell nepemMRoONaAIOTCA.
[Iprn HaTypasAbHBIX M MW £ 3T0 NPaBHAC XCPOIIO H3BECTHO.
B cnpaBesAdBOCTH e ero MPpH JOOBIX M U /2 MOKHO Y6eauTbCA Ha
chaeflyilux npuMepax {(a=£0):
132 [ 1 f 1
6 a_3 2=(—) =_._=_=_=a—5=a—3-2;
) (@™) z a@ @ a2
7) (a—-})i]: 1 ma[l:a—-}-l);
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8) (a7 =(7) == ==Y
B

PaBeHCTBO (4) o3HayaeT, UTO crenexs npoussedenus deyx wuces
pasna npoussedenuio Tex wce cTeneMefl 3TUX wucea.

PapescTBo (D) 0anavaer, UTO cTenene 4acTHO20 08YX wicea pas-
HG HOQCTHOMY Tex e cTeneHedl aTux wucea.

B cnpaBeasnBocTU 3TUX YTBepXIeHHE MOXHO YOeIHThCA Ha cae-
Aytomnx npumMepax (a0, b=0):

—a__ | 1 _ U 1 3,
9) (a-b) @by =Fr o ba_a 6%
a\? 14,
10) (3) =l=7=%:
a\3 @ a a_a-a-a__a°
i) (3) =55 5=t~
B kamuaoM uz npuMepos i) — 11) Gblau nposefessl Bce HeoOXo-
AuMeie Buiknanku. Ho, mocne toro wak npasusa (1) — (B) 6ymyr

yCBOEHBI, MPOMEXYTOYHBE BHIKAAJKH MOMHO ONYCKaThb, CCHIAAfCh
Ha 3TH npapuna. TakuMm obpazom, ecan as=0 n b=£0, To:

1) a—3. l_:12=.ﬁ,'—34}-2=a.'--l; 2) a—ﬁ.a—7=a—6+(—7):a—13;
3 a® sy -1 4 ol 5—(—2)__ 47
) F—a =a ) an =4a,
5) %=a“‘5=a‘5; 6) (a7 =a"%?=a""%
7) (a—4){)=a—4-0=a{)= 1; 8) (a—’a')—3= a—Q‘(—3)=aﬁ;
—3__ -3 _j-a axe ..
9) (a-b)*=a—b"? 10) (?) =1
ay:  a
m(3) =%
|

757°. a) Tlo KakoMy MPAaBHAY YMHOXAWOT CTENEHH C UEALIMH [10-
Ka3aTeJAMH OJHOTO H TOlO e 4yucaa?
6) Ilo kakomy MpaBHAY AeNAT CTEMEHH C LEABIMH MOKa-
3aTeAAMH OAHOMO H TOTO Ke 4Hcaa?
B) ITo KakoMy npaRHAY BO3BOMSIT B CTeNeHb ¢ LEABM [O-
KaszaTeaeM cTeneHb yHCaa?
r} Ilo xagkoMy NpaBHAY HaXOAAT CTeneHb ¢ LEJABIM MOKA-
3jaTeneM NpOH3BeHeHHA ABYX 4Hcena?
A} Ilo xakoMy 1paBHAY HaXOASAT CTeNeHb ¢ UEABIM MMOKa-
3aTeJIEM YACTHOTO ABYX 4HCeEJ?

758. IIpencraBnTe B BHAE CTENEHH C LEJbIM NOKazaTefeM:
a) a=%.67% 6) 72.273.7.

759. IlpencraBbTe BhIpAXEHMe B BHAE NMPOMU3IBEAEHHA CTeMened:
a) (a’6~ %)% 6) (a” 7)Y B) (a 3p~ %4
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760,

761,

762,

763.

764.

765,

766,

767.

768,

769,

770,

771.

772,

773,

HoxawuTte, 4To ecan ynesio a=0 u m, n, R — ueane yue-
aa, TO:

a) (a-b-c)'=a"-b'-c", 6) a™-a"-a* =gmt T4

B) ((a'")”)kza”""'k,

3anuiuMTe B BHAE CTENEHH C LEIbIM TTOKA3ATRNEM, @CAH YHC-
a0 a0 (761—765):

a) 2°.2% 6) 5-5%
B) 4.42.4; ry 72.7.75
n) 3%.37.3.3; e) 6'-6*-6%-6%
K) 112112 11% 3) 9°.9°.9%.9%.9.
a) as a"; 6) a3-a’; B) a'’.q;
r) a-a’; 1) a-a; e) a-a-a*-a'.
a) 25:2% 6) 37:3% B} 5°:5;
10° 5
F) 1_01 Il) '-5-]3' e) F
a) a’:a% 6) a:a'% B) a°:a;
2" . a2
r} = ) a_ﬂ’ e) -
19% £ 25
a) E H 6) EE’ B) ? r
{ 3)4 m3m5 ) {n-;}z
& mots ok
CpaBHHTe
a) 3* u 4% 6) 2* u 4% B) 10™ u 20'%
£) 100%™ x 2001%%  p) 19992 4 198!,
H[)EJ:[CTaBbTe B BHAE CTENMeHH C OCHOBAHWEM g
a) (a®); o 6) (a*), B) (a%.
MNpencrasbre @™ B BHAE CTENEHH C OCHOBAHHEM:
a) a’% 6) o ) a'.
HPEJICTaBbTe B BHI& KBaI[paTa:
a) a; 6) a”, B) a”.
Pa3jioxuTe Ha ABA MHOMHTENA XOTA Gbl OJHHUM CHOCOBOM:
a) 7'% 6) a% 8) (cdY.
PaznoxuTe Ha TPH MHOMKHUTEAA XOTA Gbl OAHMM criocoGoM:
a) b% 6) 5% B) (ab)*.
Mpeacrapsre a°° (a=0) B BMAE CTENEHH € OCHOBAHHEM:
a)a ¥ 6) a5 B) a'% r)a"? n) a %

BMecTo 3Be3n0YKH 3aNUIIHTE Takoe YHCAO, 4Tofbl paBeH-
CTBO OblI0 BEPHLIM:

a) 3.k =3%  6) 43 % =45 B) 2%. 5k =9%
r) (5%)* =55 n) (4%* =4%; e) 2*.3% =6
x) 441k =4%  3) Pk =3 u) (2-3)*=6°



774. Botuucnure:
a) 0,125°-8%  6) 2°.0,7°.5% B) 0,25%-4%
r) 0,2°-2%-5%  n) 4%:2% e) 12°:6".

8.3. CraupaprTHeiili BHJ 4HCha
Besikoe NOAoOXHTENBHOE YHCIO A MOMKHO 3allHCaTh Tak:
A=a-10% (1)
rI€ YHCIG & YAOBJETBOPSET HepABEHCTBAM
| <Ca<<10,

a k— uenoe wucno. Takyw 3amHch HA3LBAKT 3ANHCHI YHCNIA &
crandaprrion sude. IlokazaTtesb cTenenn & 3Zeck MOMeT OBITb JIHO-
GbIM UEABIM HHCIOM — NOJOKHTENLHBIM, OTPHUATE/LHBIM, HYyJIeM;
queao 0% naswiBaloT nopadkom uucaa A
Hanpumep, 273,005=2,73095-10?, 0,0234—=2,34-1072,
021=21-10"", 6781 =6,781.10%
3,1=3,1.10"

3/ech B ApAaBLX YACTAX PaBEHCTB 3aMHCAHbl 4MCIa B CTAHLAPT-
HoM BuAe. Hanomnuwm, uTo snavawed undpoll uncna Ha3bIBAWOT ee
Nepeyi0 (cAepa HaNpaBo), OTAMYHYIO OT HyAA LH(PY, a TaKxe BCe
caenyomne 3a Heft undpw {(cm. n. 3.5). M3 stux npumepos BHAHO,
4TO A/ NPHBEAEHHA 4HUCJa K CTAHAAPTHOMY BHAY HaAO0 IMepeHeCTH
B HEM 3al'[ﬂTYiO Tdak, yTofel OHA OKAazaaach HEIQCPEACTBCHHO l'lpaBee
nepBoll 3nauaed uucppu W TIOJMyYEHHOE YHCAO0 YMHOXHTh Ha 10%
rae £ nopfupaercaA Tak, 4Tofhbl NpoH3BeneHUe GLIJIO PABHO HAHHOMY
YHCJTY,

Hanpumep, CKOPOCTb CBETA B BaKyyMme pasHa 299792460 wm/c,
uan 2,99792460-10° m/c.

[1pu pelleHWH MHOCHX 3a0ay¥ YHCIAA OKPYTIAKT € TOYHOCTBIO A0
nepBoi, BTOPOH, TpeThedl H T. 4. 3Hauawed undpbl. Uncaa a B 3anu-
cH (1) oKpyrAsIOT ¢ TOYHOCTBIO, KOTOPada HeoOXOZHMA B faHHOH 3a-
lave, H TOraa paeeHcTBo (1) 3aMeHSIOT Ha NpHOJHKEHHOe paBeH-
cTeo, [lpuBeseHHOe Bhille 3HAUEHHE CKOPOCTH CBETa OKPYMJIHM C
TOUHOCTBIO A0 MepBOH, BTOPOH, TpeThed, YETBEPTOH 3Hadalled
undpsoli:

2,99792460- 10° m/c=3-10° m/c,
2,99792460- 10® m/c~3,0-10° m/c,
2,99792460- 10° m/c~3,00-10° m/c,
2,99792460- 10° m/c~2,998-10% m/c.

B n. 3.5 ckaszaHo, YT0 Npu NPUOAHKEHHOM YMHOXEHHH H AeJe-
HHM 4HCEN Hano OKPY[IATh CAMH UYHCAA W Ppe3yibTdT BhIYHCJEHHH
¢ TOYHOCTBLIO 50 OAHOMA u TOA Xe 3Havamel nudpnl. Ecau xe aanu-
CaTh YKCJA B CTAHAAPTHOM BHAE, TO OKPYTJICHHE YHCEN M pe3yabTa-
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Ta BBIMUCJAECHHE C HYXHOH TOUHOCTBLIO TOMBKO YIIPOCTUTCH. DTO BHAHO
H3 CACAYIILEro NpHMEpd.

fTpumep. Ilycts a=42,38(3), £=0,0001276; ¢=3153000. Bu-
aMcAHM: a) a-b; 6) a-c; B) @:c; r) bic, OKPYIVIHB YHCNAA B0 TPeTbed
3Havamel UHGpPHI

3amnuiemM 4HCAA B CTAHAAPTHOM BHJE, OKPYIJIHM MNMEPBLIC MHO-
HHUTEHAH ¢ TOYHOCTLID A0 OHHOﬁ COTOH H BBINOJHUM OTAEeABHO BbIYHC-
JEHHA C MEPBbIMH MHOXKHTEAAMH W C NOPANKAMH, Pe3yJAbTaThbl Bhl-
YHCJAEHHH 3aMWlIeM B CTAHAAPTHOM BHJle M TAaKXKe OKPYIJIKM C TOY-
HOCTLID A0 OZHOH cOToH:

a—42,38(3)=4,238(3)- 10 ~ 4,24 10",
5=0,0001276=1276-10"*~1,28. 10 %
¢=23153000=3,153-10°23,15- 105

a) a-bar(4,24-10')-(1,28-10*)=(4,24-1,28)-(10'- 10~ %)=

=54272-10"%~=5,43.107%

6) a-cn=(4,24-10")-(3,15-10%=(4,24-3,15)-(10"- 10%) =

=13,356-10"=1,3356-10%~ 1,34 . 10%;

B) a:c~2(4,24-10"):(3,15.10%)=(4,24:3,15)-(10': 10%) =

=1,346...- 1073~ 1,35.10~5

r) bicas(1,28-1074):(3,15- 10%)=(1,28:3,15)-(10™*: 10°) =

=0,4063...- 107°=4,063...- 10~ " a2 4,06- 10",

3amMeyaHure B npakTHYeCKHMX pacyeTax Hajo yYHTBIBATh, 4TO
onucaHHble B 1. 3.5 npapniaa AaloT Gojee ToUHble PE3YJLTATHI NIPH
GoJbllieM uHc/e 3HaYamux UAGp (cM. 3aMeuaHue B . 3.5)

]
7756°. a) Hro Ha3elBalOT 3alHCBHIC YHCAa B CTAHAAPTHOM BHOe?

776,

777.

778.

6) JTi6oe JAH NOAOKHTE/ABHOE UHCAO MOXKHO 3aMMcaTh B
CTAHAAPTHOM BHIe?

B) Kak npuBecTH YHC/0 K CTaHAAPTHOMY BHIY, HCMNOAB3YA
ero sHauallHe UHGpPBI?

3anulikTe YHCAO B CTAaHNAPTHOM BHAE, YKaXKHTe TOPSAOK
uHcsaa:

a) 27.4; 6) 3821; B} 0,0011;

r) 290000; o) 0,00013; e) 0,00987;

k) 12345; 3) 980012, u) 9835;

K) 197; 1) 11910; M) 12190.

Hazoente BCe 3Havamke uMdpol uvcsaa B 3ajnanuu 776,
[Tpa KakoM 3HaveHHH N BHIMOJAHAETCA DaBEHCTRO:

a) 60,2-10"=6,02.10%

6) 352-10"=3,52-10"%

B) 740.10"=7,4-10"*%

r) 19800-10"=1,9800- 1075,
n) 0,02-10"=2-107,



e) 0,036-10"=23,6-10%
#) 0,0005-10"=25;
3) 0,000188-10"=1,88-10"%
779. 3anulIATe UYRCAD B CTAHAAPTHOM BHAE!

a) 27,4-10% 6) 382.107% 8) 0,11-10%
r) 290.10~% n) 0,12.107% e) 0,19-107%
x) 0,069-10% 3) 9992 10% u) 0,480-107%
K) 0,0398.10% a) 796-10% M) 9989-10°.

780. Buiuncante:
a) (1,2-10%)-(5-1073); 6) (4-10%)-(1,5-1077);
8) (3,6-10%):(9-107%, r) (5-107%:(2,5-10%);

o) 1280:0,625; e) 0,00016-625000;
2.10°.7,2-10~% 5) 1,25-10~*2.4.10°
*) 1810 10— 13

781. HDaso: @=0,000002646, b==648400000. Buuucnute, OKpyr-
JHKB 4YHCAQ C TOYHOCTbIO A0 TpeTheld 3Hauamed wHbpbI:
a) a-b; 6) a:b, 8) b:a.

782. BepHo JH, uTO:

a) MOPAAOK NpoU3BeleHWs ABYX UHCeJa paBed MpousBele-
HHIO HX TIOPAKKOB;

6) MopALOK YACTHOrO ABYX YHCEJl paBeH 4acTHOMY HX IIO-
pAOKOB?

783. CkopocTh asuxenns 3emnn sokpyr Coanua pasna 3-10° m/c.
3a kakoe BpeMa 3eMan mnpoijer Bokpyr CoaHua nyts
1,8-10% m?

784. CkopocTh 38yka B Bozayxe (npu 0 °C) paBHa 332 m/c. Uepes
CKOJIbKO MHHYT 3BYK AOCTHIHET 06BEKTa, HAXOAALLEroCA HA
paccTodnsn 18592 kM 0T MCTOUHMKA 3BYKA?

8.4. MpeoGpasoBanne pauHOHAJLHEIX
BbIpaMeHuH

Panee yxe npeoGpasoBHBaJHCh DALHOHAJLHBIE (B YAaCTHOCTH,
4HCOBLIE) Boipamennd. B 3ToM nyskTe Gyaer nokasaHo, UTo MHOrIA
3anich TakMx NpeoGpazoBanull ynpoilaeTcs, eCi BOCNOJAb3OBATHCA
CTENEHBI) ¢ UEJBIM NOKA3ATENEM.

Jns xpaTkol 3amuck anreGpandecKnx JApoGeidl MPHHATO npH-
MEeHATb CTeMeHb ¢ OTPHUATeJABHBIM [MoKaaaTeaeM. Harnpuuep,

BMecTo fEl—b}z nanyt (2~ b)~% BMecTo nuwyt (271 437"y

1
1,1
273

1ol KPaTKOH 3aIHCBX MOMXHO NOJAL3OBATRCA NPH Npeobpa3opa-
HHH PalHOHANBHBIX BhIpaKeHAN. PaccMOTPHM HecKoNbKO IPHMEpOB.
[Ipumep 1. JokaxeM papeHCTBO

(@~ =t )(a "+ b7 )=a—p72
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3aMeTHM, UTO B JIEBOA YacTH PaBeRCTBA 3aMHCAHO MPOU3BENCHHe
PAa3HOCTH H CYMMBbl BEIpaxeHHu#i 2~ W ™, KOTOpoe MOXHOC 3alucaTh
KaK Pa3HOCTh KBafpaToOB Tex Xe Bmpan(enuﬁ:

(@ '—b7")-(a7' 6™ )=(a P+ (b7 P =a"—b7",

uyto 4 TpeGoBaNOCk A0KA3aTh.
12 1

Z @'y
£ =,

I
£ »

I cnocoé. [lpeofpaszyeM BelpaxeHHe, HCROAB3YA CBOACTBO
CTeleHH ¢ HATypalbHLIM NoKazareleM, QOpMyaAbl KBajpaTa paslHo-
CTH, PAa3HOCTH KBAJPATOB M IpaBHAZ JeHCTBHA ¢ ajreBpaHYecKuMH

1 2 1 132 1 I 132
boah (@)

IMIprmep 2. ¥npocTum BeIpaXeHHe

LpoGamn A= =
= O ()
1 1 b—s
_ (E_F) @& b_ _ab  (b—a)ab b—a
T IN/L INT 1,17 b4e” (btayab bta’
(E_E)(?LF) A

Il cnoco6. 3aMernm, uto Nocae 3anucH apobeil B Bue creme-
HH ¢ OTPHLATE/bHBIM MOKA3aTeNeM B YHCJAHTENe nam{ou ApoGH mo-
AyYnTCA KBAAPAT PA3HOCTH BblpaXkeHuil a~' u o', a B 3namenare-
Jie¢ — PAa3HOCTb KB2APATOB 3THX Ke BblpaKesHil:

A=a"2—2a_lb_'+b'2= (a='—s 'y =a_'—b_'=
a—2_p2 {a-l_b-ll(a-t_'_b—l) a—i+b--|
1 1 bh—a
@ b __"ab __(b—a)ab b—a
—1 1 b+a (bta)ab bta’
it Ta

Mpumep 3. Boluucaum 3HaueHHe BHIpaXKEHHA

(999" — 1000~ 1) (999~ '+ 1000~ ")
(1000~ "' —999~ 'y

I conoco6. Urobu H30eXKATh [POMO3LKHX BBHIYHCAEHHA C

ApobaMK, uHMewwuMu 3HameHarean 999 u 1000, oGo3naunm
a==999, 6=1000 uw cvavana ynpocTuM OGyKBEeHHOe BhIpaKeHHe:

B=(a"—b“)(a-‘+b“')={a“ e TGO 0 W s o
b—l —l)z a1— —1)2 _a_l—b_l_
1 1 b+ta
_E"'F ab _ (b4a)ab _ bia
—1 1 b—a ab-{b—a) b—a’
T b ab
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Teneps, MoACTaBASA B MOJYYEHHOE BHIPAKEHHE BMECTo g H b

ypcaa 999 u 1000 cooTBeTcTBEHHO, MOJYYHM, UTO HCKOMOE BHIPANE-
10004999 _ 1999 _ 1949

1000—999 |
II cnoco6. O6oanaunM a=999"""' b»=1000""' u cuauasna
ynpocTHM GYKBEHHOE BbIpaXKeHHe:

B— (a—b)(at+b)  (a—b){at+b) atb

(b—a¥f {a—bp  a—b’

Teneps, JIOACTABJSA B NOAYMEHHOE BEIPAXKEHHE BMECTO a H b uuc-
aa 9997 u 1000~' cooTBeTCTBEHAOD, NOAYYHM, UTO HCKOMOE BblpaKe-

HUEe paBHO

I 1 1999
—1 —1 ==
uHe paBio 999 '4-1000_" _ 999 " T00C __ 9991000 __ 1999 _ 1999.
909~ _ 1000~! 1 1 1 1

999 1000  999-1000

3ameuanune Hanomuum, 4to aireSpanuecKkHe paBeHcTBa fAB-
JARIOTCA TOXKJECTBAMH NP TeX 3HAYeHHRX BXOAAIUHX B HUX OYKB,
NPU KOTOPHX MpaBLie H JeBhie YACTH PaBeHCTB HMET cMbica. [1oa-
TOMY B DpHMepe | paBeHCTEO FIBJIﬂeTCFI TOMEECTBOM NpH a==0,

b==0; B npuMepe 2 paBpeHCTBO A_b+ SIBASIETC TOXKAECTBOM TIPH
a+0,5%0, a# b, a% —b; B npumepe 3 paBencTso B=% fBARA-
eTcst ToXaecTBOM mpH a=0, b0, as=b.

L]
785. 3anuwnre Ge3 OTPHLATENBHBIX [OKa3aTesell crenenei:
a) a”'4+875 6) (a+5)%

B) (a—=b57Y)7Y 1) (atah)
786. BriuHcanTe:
a) 5= '4 107" 6) (0,54 1)"% B) (27144
r) (2—27974 a) 3714974 e) (0.241)"Y
x) (472—47%H7  3) (3—37 )72
787. Jlokasure paBeHCTRO:
a) (@' + b6~ V¥=a"2+2a"p "'+ b3
6) (a7 '—b " Y=a —2a "'+ b7}
B) (a'—b Na*ta b+ b6 ) =a" —b"F
e '+ "Yat—a" b b =a" b0
[Tpu KakKHX 3HAYEHHAX @ U b 5TH PABEHCTBA ABJAITCH TOKJE-

CcTBaMH?
788. ¥YnpocTHTe BHIpaXeHHe:
—2_ -2 ~3 4—3
a) a b 1; 6) a I+b .
e~ a” '4+57
_b 3 a—*i-__b—‘l
B ; ry ——— -
) Y 1t ) a—2+b—2
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789. TIpH kakux 3HaueHUsAX ¢ H b BHpaKeHHe:

2) (a43F  (@a—3F . (a+b) ( )
(=37 (a+3)7%’ a+b

pasro 0?

790. YrpocTHTe BbipaiKeHHe:

a 242 "o 52 a 452 .

a) —2_p—2 ' 6) P PRI

B) (a"—bs)5.(aa—b3)'"5' p) az_a—2 T. a2+a—2 —?-
JERY PENE * a2+a—2 * g%emg—? '
1,2 1 1 2,1

) iwty o F WY

S N

& B g a abt B

791. BeluncanTe:
2) 2000 % — 1909 % .
2000242000~ '1999— 4 1999~2 "’
6)

1292347773
122221222~ 1777 47772

JOMNOJIHEHUS K TJIABE 11

1. JdeaumocTh MHOTOWJIECHOR

Heaenue nayeno. B § 7 uactHoe or fgesleHHA MHOrousJeHa A Ha
HenyieBoll MHoroudeH B HazpaHo aiarebpanvecxofi apo6elo. 3peck
6yaeT pacCcMoOTpel JHIbL TOT CAyYaH, KOr4a 3T0 YacTHOE eCTb MHOIO-
YJeH.

Miuorousien A penuTes HAUea0 Ha HEHYJAeBOHR MHorouwied B, eciu
cymecteyeT mHOTouneH C, TakoH, 4to

A=B-C. (1)

OG6BIuHO 31ech CAO0BO LHAUENO» LJIS KPAaTKOCTH ONyCKaioT. Ha-
npumep, mrorounen A ==a’+ 2ab+ b geantca Ha HeHnyAeBo#H MHOTO-
uned B=a-+ b, nockoaeky

a’+42ab+ P =(a+b)(a+b).

B n. 5.6 paBercTBO (1) Ha3BaHO pasnoxmeHHeM MHOroujneHa A B
npouszsegenre AByX MuorouwneHoB B u C. [loatoMy MoxHO cKazaTb
M TaK: Pa3fefUTh Haleso MHorowieH A Ha HeHylepolt MHoroudex
B — aHaumt pPasfioKuTb MHOCOMJNEH As NPOU3BEAEHHE NBYX MHOCO-
YJIEHOB, OAHH H3 KOTOpHIX ecTh B.

GopMyALEl COKPALLEHHOr0 YMHOXEHHA ZAT MPUMepH defeHUs
HEKOTOPHIX MHOrOYJAeHOB Ha HeHyJeBble MHOroudewn a--b m a—b.
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Hanpumep, MHorounen a®-+ 3a’6+ 3ab’+b* aeantca Ha nenyaesoii
MHOTO4AEH @ b, MOCKOMbKY

a®+3a¥+3ab*+ P =(a+b)(a+ b

Muorounen a’—2ab+b° penutcs Ha HenyneBoA MHoroudes
@ — b, MOCKOJLKY

a*—2ab+b'=(a—b)(a—b).

[NokaxeM, 4To cnpaBedNHBO YTBepXAEHHE: MpPH J060M Ha-
TYpalbHOM 7 MHOrouieH a"—»b" peadTcss Ha HeHyJeBOH MHOro-
yieH a—b.

HeficTButenbho, ecan n=1, T0 BLIIOJHACTCA OYeBUAHOE PaBEH-
CTBO

a—b=(a—b) 1.
Ecin n=2 nwau n=3, To BHMNOJHAIOTCA paBEHCTBA

a’—b*=(a—b)(a+b),
@ —b=(a—b)(a’+ ab+ b?),

JO0KasaHHbie B § 6.
PapencrBa

a'— bt =(a—b)(a®*+ a’h+ ab’+ b%),
& — b =(a—b)(a*+ ®b+ a®b*+ ab® 4 bY)

JIETKO A0Ka3aTh YMHOKCHHEM MHOIOUJIEHOB, HAXOAALWUMXCA B NPABLIX
YACTHX 3THX pPaBCHCTB.

BooGue paa awGoro HATYpaJbHOro Hucaa nz= =2 MOXHO A0KE-
34Tb PABEHCTRO

a"—b'=(a—b)(a" '+ a"%F... Fab* " 4" ). (2)

PapercrBo (2) HazeiBaloT GopMyJolf pas3foXeHUs Ha MHOXHTENH
MHOrouaeHa a"—b"

INokakeM, uTo H3 paBeHcTBa (2) ans A1060r0 HATYPAJBLHOTO
n>=z2 BriTeKaeT pPaBEHCTBO

2n—l+b2n—]=(a+b) (a2n—2_a2n—3b+“.__ab2n—3+b2n—2)' (3)
O6oznauum ¢=— —b, toraa &~ '= — ™~ Tlostomy
ol g1 gttt

Pasnoxum npaByo 9acTb 3TOrC PABEHCTEd Ha MHOXHUTENH C IO-
MOIIbIO paBeHcTBa (2):

a* =l =(a—c) (@t a e+ Fad T Y. ()

JamenuB B papencTBe (4) ¢ Ha — b, noAyunAM paBenctBo (3).

Papencreo (3) HaablBaloT popMySI0f Pa3NOKEHHA HA MHOXKHTENH
muorousnena a4 %!

3ameTuM, uTo MHOrouned a* 4 b* He AeduTcs HH Ha a-+ b, Hu
Ha a—b.
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Heaenue ¢ ocrarkom. Hanee Oyjem paccMaTpHBaTh AHIIL MHO-
ro4,/ieHbl OTHOCHTENMBHO X, T. €. MHOrQ4JeHb! BHAA

anxn+an—l'f‘_l+"-+alx+aﬂ’

rae ag, Gy ..., Q,_q, @, — JAHHBIE YHCJIA, Ha3blBaeMble Ko3dPMiH-
€HTAMH MHOrouwneHa, Koa(QUIUEeHT @, HAZLIBAKT KOIGMPHIHEHTOM
TpH cTapuiem WieHe, a Koa¢puiHeHT a; — cBoBoARBIM uneHom, Ec-
JH a,5=0, To cTeneHbd MHOrOYAEHA HA3LIBAIOT CTENEHL €ro CTaplue-
ro 4jeHa.

Hanpumep, kosd@uunentsl Muorounena 5x*+4x*—2x+47 pas-
Hel 5, 4, —2 u 7, Ko3hHMUMEHT NpH CTAaplIeM uleHe paseH 5, CBO-
GoAHbIH uneH papeH 7, cTeneHs MHorowneHa papHa 3. Ecan ece Ko-
5Q¢UIHEeHTHl MHOTOUY/JEHA PaBHEI HYAK, TO 3TOT MHOTOUIEH eCTh
HyJeBOH# MHOTOWAeH (ero CTemeHb He OTperesseTcs).

[lycTe maHul ABa MHOTOYJeHA

A=ax"+a, " '+...F+ax+ap
B=bx"+b, 1" '4...+bx+b

OTHOCHTEABHO X, MpHueM B — HeHyaeBol MHOTOUMEH CTeNeHd m,
T. e. b, 0. Pazpenuts Muorouwies A Ha MHOTOWIEH B € 0CTATKOM —
3HAYAT HAUTH MHOTOUMEHK ¢ ¥ R, TAKUE, UTO BHINOJAHAETCR paBeH-
cteo A= B+ R, npuueM anbo creneHb MHOrQ4wieHa R MeHblue
CTENEHH MHorounena B, nnGo R — nyaepoil MHOrousAeH, MHorouiien
) HA3LIBAKOT YaCTHBEM (HEMOMHbIM YACTHLIM), MHOTOUIEH R — ocTaT-
Kom. Ecad R ecTe HyJaesofi MHOrOYJEH, TO MHOrMOYJIeH A JeJINTCS Ha
HeHYAeBOH MHorouneH B Haueno.

3aMeTuMm, UTO MHOrQUJIEH HYJAEBOH CTENEHH eCTh 4HC/0, He 3aBH-
cauee oT x. JlioGoe uMea0, OTAHYHOE OT HYJAA, MOXKHO pacCMATPHU-

1
BATh KaK AeaHTeAb Al000re MHOro4wieHa. Hanpnmep, qHCIO 7 eCThb

JeinTenb MHoOroudeHa x4 2x+43, notomy uto »#+2x+43=
== (72 + 14x+21).

HeseHne ¢ OCTATKOM MHOroudeHa A Ha HeHyJAeBOH MHOTOWJAeH
B 06bIYAO BLINOAHRAIOT YTOJKOM.
Mpuwmep L. Pasgeaum muorounen x°—8 Ha x—3:

LH0L540x—8|x—3

T —3x 24+3x+9
34 0x
T3P —9x
_ 9x— 8
9x—27
19

Hrak, #—8=(*43x+9(x—3)419. lpu gerenun muoro-
yrena x°—8 Ha [ByWJeH x—3 TNOAYYeHO HENOJHOe UacTHOe
©+43x+9 n ocratok 19.
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flpumep 2. Pazgennm muoroused x°—8 na x—2

L4024 0x—8|x—2

X2 L2544
2x° 4 0x
T o —4x
_4x— 8
x— 8
0

Urak, x* —8=(x*+2x+4)(x—2). Muorousen x*—8 pasgenu-
¢4 Ha X —2 HalleJo, NoJyYeHo YacTHoe x°+ 2x+4 4 ¥ ocTaToK — Hy-
NeBpoH MHOrOMJeH,

Anzopurm Esxauda. Ilycts pasb gBa mdorousdena

A=agx'+a, &' +...+ax+aq,
B=bx"+b, " ... +bx+ by

OTHOCHTEABHO X, npHiem a,7=0, b,70 u nZzm. Haubonbiwnum o6-
KM JeJHTejqeM MHoroujdeHoB A W B HAa3bHIBAOT MHOTOYJIEH HaH-
Godbuied cTeneHd R<{m, Ha KOTOPbIA XeAMTCA W MHOrouJeH A, H
MHorouseH B. HauGoabwiufi oO6mufi genutenr mHorodwnenos A u B
oboanauvalor HOJM (A, B). 3annes HOI (A, B)==1 oaHauaeT TaKkxe,
4T0 HaNGoABIWIHA oBWHA feAHTeAb MHorodaeHoB A U B ectb Muoro-
yjieH HYJAeROH CTeneHH, T. €. J100oe JefCTBUTENbHOE OTJAHYHOE OT HYy-
Jaf uynucao (abad OoTAWYHAS OT HyJs KOHCTaHTa).

Ecan A genutca ua B naneao, 1. e. A=Q- B, o HGJ (A, B)=
=38, Ecau xe A He geautca Ha B Hauenao, To NOBTOPHM paccykiae-
HHA AN MHorouneHoB A H B Kak npu npuMeHeHHH aaroputma EBk-
JHAA ANA HATYPAJLHBIX UHCea & W b, 3amensa a Ha A, b na B. das
3TOr0 pa3fesNHM C OCTaTKoM MHorou/Jed A Ha mHorownes B:

A=Q1'B+R|.

Cfe CTenenb 0CTATKa R, MeHblle CTeMeHH MHorouwnena B (R, ue Mmo-
XeT OblTh HYJEBBHIM MHOrOUJEHOM).
Tenepb pasgenum c ocratkoM B ma Ri:

B==Qy-Ry+ Ry,

rae AHGO CTeNneHb 0CcTaTKa R, MeHbIe CTeNeAH MHOTo4JeHa R, Ju-
6o R, — nynaesoit mHorouwnen, Ecau R; — HyneBoli mHoroused, To
HOQO (A4, B)=R,. Ecan R, -—— HeRy/neBoH MHOrOYJIEH, TO MPCACANKHM
npouecc nocAenoBaTeAbHOro HEACHHA MHOTOYAEHOB € OCTAaTKOM.
3TOT Npolece, KaK U B CAYYAe HATYpaJbHRX UYHCeN, KOHeYeH, TaK
KaK cTeneHu MHorousesor R, Ry, ..., R,_, cTporo y6eBawTt. B pe-
3yabTaTe AefleHHA HA k-M ware NoJIYYHM CUHCTEMY DAaBEHCTB:
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A=Q-B+R,,
B=0Qy R+ Ry,
Ri=0Q4 R+ Ry,
....... (5)
Ry 3= Qs Ri—at+ Rens
L Reo=Q¢ Ry_\-

IIpocmaTpuBan uenouky paseHcTs (5) cHH3Y BBEPX, HAXOMHUM, YTO
R,_, AaBaaerca meautenem muoroudenos A R B. Boasme toro, R,_,
ecTh HarnBoABWNE 00IWHA AeNUTeNs MHOTOYICHOB A 1 B, Tax Kak ec-
JIH IPOCMATPRBATL LIENOYKY PABEHCTB {5) CBepxy BHHU3, TO OKaXKerT-
ca, uro afoil aexuteas A B B asnserca geawntenem R,_,. Caenosa-
teawno, HOJM (A, B)=R,_,.

IlpoBefieHHLIA Dpouecc Ha3LIBAKT aAropRTMoM EBkJAMpa ana
MHOTOYJIEHOB, €r0 HCNOJL3YIOT [AJA HAXOKJAeHHS HahGoAbulerc od-
Were AJRTeNA ABYX MROTQUJIEHOB,

PaccMoTpUM NPKMep KCNONb3OBaRHS aaropurMa EBkanna aas
MHOTOYJIEHOB.,

IlNpumep L. Hafinem HanBGoabmui OBRA AelNTeNh MHOMOUJE-
noB A=x2+354+3x+2 v B=x*+2°+2x+1.

[lpuMmennm anroput™ EBkawuaa:

P4+3543x+2 [ £4H20°+2x+1
T2 4241
L4204+ 2x+1 | P4 x4
T8+ 24 x x+1
L4 x+1
x4 x+1
0
Hckombiit nauwbGoapuinil oSwul geauTenb JAHHBIX MHOCOYJIEHOB

eCTb TOCASARHHE HEPaBHLIM HYMeBOMY MHOIOUJNEHY OCTATOK B aJro-
putme Epkanpa, T. e. HOJ (A, B)=x+x+1.

MMprmep 2. Haiinem nauGoanmnil o6inil geantear MHoroune-
nos A=x*—x—3 n B=x+41.
INpumennm anroprtM Ebkauaa:

X—x—3 [x41

T X4x x—2
_—2x—3
—2x—2
x+1 | —1
E=2t —x—1
0
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Met nonyuuan HOO (A, B)= — |, Ho Toraa HanBoabwnl obwki
AeAlTeNAb MHoroujgehoe A M B ecth n1060e AeACTBHTENBHOE UHCHO.
[punaro nucats, yro HOM (A, B)=1.

792,

793.

794,

795.

796.

797.

798,

799.

Hokaxute QopMyNy pasjomeHHs Ha MHOMHTENH AJ5:
a) a®— b5 6) a®— b5 B) a®+ b5 r) a’ + b

Cokpaturte apoGe:
a3_b3 aS+b3 as_bﬁ
Y 5—F% ) 5——F= B) 5—73
a’—& a—ab+b af— b
245 &+ o+ ab® b
l‘) Py > Il) T o4 ;
a'—b
e) a4+ . ) a—8 ) @427 |
a'— bt P —ab* b’ a—16" a®—3a+9"’
) a®—32 ) a®432 | a) a4 2a°f 4a+8
a—8 ‘5 a +128"° at—16 ’
a4+ 1
u) at—at+a—at1 -
CokpaTtuMa Ju gpoGh:
1999 |, ;1999 1999
) u199?+b199?; ) aggs_l ?
a '+t o' _

PasjlefHTe ¢ OCTATKOM MHOTOYJEH:
a) X*—4x24x+6 na x+ 1, Ha x—2;, HAa x—3;

6) X'+2°+2+6 na L+ x+1;Ha X4 x—1; na x+2;
B) ¥—1{ na ¥*+1; na ¥*—1; na x‘+x3+x2+xlf|- l'f

Hadianre HOHL (A, B), ecan:
a) A= —2x°+42x—1, B=x*—2"+1;
6) A= — 2054+ 2x—1, B=x—1
B) A=x—4'— P 4-285—x, B=X—x'4+1—x
ry A=x'—54 475"~ 3x, B=x—4x+3.
CoxpaTHTre Apobh:
a) L= x43 6) e+ 43x—5
£—2x+3 L4245 7

B) 2—1 . r) 48 .

S+2824 2241 L—4248:—8
Hoxaxure, 4To Apobb HecoxpaTuma:
a) 41 6) “4+9

2417 A1
Haiiaurte muorounen A, AAf KOTOPOTO BepHO PaBEHCTRO:
a) 2 —1=(x"—1)-4; 6) £2—1=(x"41)-4;
B} £ —1=(£—1).4; r) x2—l=(x41)-4;
) ¥ —1=(x—1)-4; e) F¥—32=(x—2)-4;
K) £—64=(x—2)-A; 3) ¥ —128=(x—2)-A.
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2. HcropHuyeckHe CBepeHHs

Aarefpa — 4acTe MaTeMaTHKH, no-
CBAEHHAA H3YUeHHK OYKBEHHHIX BbIpa-
WMeHuit u ypaeHeHH#d. Honroe Bpems an-
refpa OBIN2 YaCThi0 HAYKH O YHCIE —
apupmeturn. CpeaH pa3inuHBIX 3ajad,
KOTOpble CTABHT XH3Hb, MHOTHE pela-
0TCA OAMHAKOBBIMK cnocobamu. Henoae-
3yH BMeCTO uucen GyKBbl, MaTeMaTHKH
HAYUHJUCE PelraTs TakHe 3ajadH B 06-
mem Bune. Ha stom nyrw u ofpasopa-
Aack MATeMaTHUECKAd Hayka — aareH-
pa. O cBA3H apudMeTHKH W anreSpol Be-
JAUKHA aHrauiickAi yuereit M. Heorow
(1643—1727) nucan tak: «Bce gedcTBua
apuPMETHKH CTOML HeOOXOAMMEL B an-

H. Huioton reGpe, 4TO OHH JUL COBMECTHO o6paay-
10T NOAHYIC HAYKY BHIVUCIEHHA»,
3avaTKH afre6pet Golin MaBecTHel B Basuaone, Erunte u pe-
IHH 3afoaro Ao Haweié spu. Coxpaduiaca nanipyc Axmeta
(or. 1700 r. po H. 3.) ¢ pemeHusMu anreGpavdeckux 3agad. ['peue-
ckuii MaTemaTtuk Ouodanr, xkusmuii 8 111 B, B r. Anexcanapuu, na-
NHCaA TPAKTAT «ApHPMETHKa», B KOTOPOM OH CBOGOAHO ofpamancs
C MHHe/HBIMU U APYTHMH YPaBHEHUSAMH, UCTIONBL30BAN GYKBBE H 3Had-
KM AAA 0603HaYeHHH HEHIBECTHBIX H UX cTeneHedl (pHc. 12).

A'A

AKY

KK
Puc. 12

Ma MM, Rony
=
-«

h@

B cpeanne Beka ocoGeRHO aKTHBHO aarefGpa pa3pusaiack B
apaGckux crpaHax m B Cpennedt Aauun. B IX B. yaBekckuit matema-
THK M #CTpoHOM Myxammen anb-XopesMu Hanucas TpyA nol
HaszBatuem <KHura o BOCCTAHOBACHHH M MPOTHBONIOCTABACHHH>, Boc-
CTAHOBAGHHEM OH HA3LBaJ MEPeHOC BLIUHTAEMOro W3 ONHOHA 4acTH
YPaBHEHHA B APYTYI0, Fle OHO CTAHOBUTCH CJAAraeMblM; IPOTHBONO-
cTapieHHeM — cCoOHpaAHHe HEH3BECTHLIX B OAHY YacCTb YPaBHeHHH, a
H3BECTHBIX — B Apyryk. Ilo-apaGCkH choBOo «BOCCTAHOBJAGHHE» —
«anbaxebp». OTclola [POUCXOAHT HA3BaHHWE HAYKH O pelleHHH
ypaBHeHWH — aarefipa.
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Ha nporaeHHH MHOTHX BEKOB pa3BHTHE apH(pMeTHKH H aared-
pbl CHABHO TOPMO3HJOCh H3-338 OTCYTCTBHA YAa4HbiX 0003HaveHHH.
Bea HHX H3J0XKeHHe MaTeMaTHYeCKHX paforT GblI0 FPOMO3AKHM.

Tonbko HayvHasa ¢ XVI cToqeTHd NOCTeNeHHO B MaTEéMAaTHKY Ha-
yaJH BROAUTL 0003HAYEHAH, KOTOPHIE OKa3aauck YAOOHBIMH A48 pa-
GoThl. MHorHe M3 HEX COXPaHHAMCbL A0 HAWMHX AHeH. BaxnpeAuni
pKJaj B paspaboTky anreSpandeckoll CHMBOAKMKH BHec B KoHIle XVI B.
®. Buer (1540—1603). Tloabaysick anareGpaudeckodl CHMBOJHKOM,
BueT ycTaHoBUA eAMHOOGPA3HEIA NpHeM pellleRHs YpaBHeHHU# no 06-
1wHM popMynam, HO ero CHMBOJAHKA ellle Guila gajeKka OT COBpeMeH-
1o#i. B 3T0M nerko y6eiHTbCA, CPaBHEB NpUMep 3aMUCH BBIpaXKeHHA
B OJHOM M3 ero nponasederui (puc. 13) u ero coBpeMeHHYIO 3aMUCh:

. [B cubum 2
Din [ﬁD cubo D.(2-B— D)
8 cubo B4+ D
+ D cubo
Puc. 13

B knure «Bceobmasn apudmernka» HU. Heioton BBOAUT anrefpa-
HuecKHe Apo0H Tak: «3anuch OAHOH M3 ABYX BeAMUHH MOA APYTCH,
HUXe KOTOpOH MeXAy HHMM NpoBejeHa uepra, o603HauaeT 4acTHOE
MAYM e BeJHYUHY, BO3HHKAWIYIO NPH AeJeHHH BepXHeil BeJHYHHBI

a
Ha HuxHow. Tak ... b eCTh B&JAHUYHHA, BOSHHKAKUAR OpH AeNeHHH

ab—bb
a Ha b ... . TouHo Tak ®e Ty 03HAuAeT BeAHUUHY, NOAYHAWILLYIO-

cs npH fenenud ab—bb na a-+x v 1. 3. Benuuunsl Takoro pojia Ha-
3BIBAIOTCA APOOGAMH»,

Cumpoabl a, a°, @* v T. A. BnepBHe BeTpedaloTes ¥ GppaHIy3CKo-
ro yvedoro P. Hekapra (1596—1650). Cumpos a” and npoua3BoabHO-
ro n npeanoxua HU. Hooron.

Mul yxe ormeuann, uto B XVIII B. B Poccun Gonbmoe Bausinue
Ha pacnpocTpaHeHUe MaTeMaTHYECKHX 3HAaHHA oKazana «Apudme-
tuka» JI. ©. Maruuukoro, colepxasuas B cebe, KpoMe apHOMeETHKH,
HeoOX0ANMble AASA NPAKTHYECKHMX TPHJAONKEHHH CBEIEHHS H3 anared-
PH, TPHFOHOMETPHH, FreOMETPHH, ACTPOHOMHE ¥ HaBurauuu. B uact-
HOCTH, B Hell W3NOKEHH NPaBHAA AcHCTBHE HaJd MHOrOUNEHAMH,
MpaBU/ia penieHus JHHEHHBEIX YpaBHeHHHA W T. 1. B nparom uuxuem
Yray THTYAbHOTO JHcTa «Apudmeruru» JI. ®. Marduukoro usolpa-
XeH ApXuMen, ONHpaKWHACA HA AOCKY ¢ HAAMHCHI):

2R+1
3R=2
69+ 3R

+ 4R =2
6g+-1R+2
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3To 3anuch NpHMepa Ha YMHOMXEHHEe MHOIQWIEHOB CTONGHKOM,
Bykso#h R {or aat. Radix — Kopenb) o603HaveHs HeH3IBECTHOE UKC-
Jo, 6yKBO# § — KBajpaT HEHW3BECTHOrO, 3HaK -+ Obll 3HAKOM BbIYH-
TaHHA. B coBpemennbix 0603HaueHHAX TO Ke AeHCTBHE MOXHO 3aMH-
CcaTh TdK:

2x-+4+1

X 34—9
62 +3x

T 4o
6 —1x—9

Kak BHAHO H3 MpHBeAeHHbIX NMPHMEPOB, AATeGpanUEcKan CHMBO-
JIUKa, KOTOPOH, BO3MOXHO, nepeblM noabaoraqcs [uodant B 11 B,
coBepLIeHCTBOBANACh U nocae «Apudpmeruru» JI. &, Marauukoro,

3. 3apaHHa ANA NOBTOPEHHA
800. PasznoxuTe uHCIO Ha MPOCTble MHOMHTEIM:
a) 254, 6) 1276; B) 1654, r) 2048.
801°, CyuwecTBYOT JAH YeTHHIE MPOCTbie uyHcaa?
802. Uto6bl y3HATHL, ABJIAETCS JH UHCAO NPOCTHIM, €ro NEAAT HA

npoctsle wncaa: 2, 3, 5, 7, 11, ... . Ha xakom npoctom uncie
MOXHO MpeKpawaTh UCMBITAHHE /IS UHCAa:
a) 781, 8) 1023; B) 1783, r) 25877
803. Cpasuute uKcaa:
7 5. 18
a) E H E’ 6) ]7 H ?,
1 3 3
B) 3 "3 g M g
2 3. 10 3
MR Y7 nlgs
1 1 2
)K) '—E H 'g'v 3) _13 H 1’(4)’
3 4
H) 7 H g
804. Pacno.nox(me 4HCAa B MOpAJKe BO3pacTaHHA:

a) 7' 251: i(ll’ 175 0(28)
6) 2,(5); 2,5; 2(56),
'

r) _0"(4)" -___ ] __Z';
n) 3,145926;, 2 3(14)
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805. H3o6paszuTe HA KOOPAHHATHOA NMpAMOE wucaa:
a) 11 25 L2 51 —04

ls‘
2. . .
6) 13 1w, — 0,7; —1,1;
B) —3; 02,4,':;.

r) —-0 12; —0 17 —0,1%; —0,13; —0,15;
a) 3 1415926 u —,

a)
e) ﬁ H 1,73205; C 4 D
}K) —-5,(123) H ——5,1(23); } } } T
3) —2,07(7) u —2,(077). 12 20
806. Haiipute KoopaHHATY TOUKH A,
ec/d A — cepeanHa oTpesKa 6)
CD (puc. 14). C A D
807. Haitpure Koopaunaty Touku A —3 } —
{puc. 13). 5 30
808. ¥kaKHTe NPHOAHIKEHHO KOOD-
AHHATY ToukH A (pHc. 16). 8)
C A D
: + S
a) 42 66
A L S Phe. 14
6) a)
14 A 56 7 A 21
+——— i .y t } -
6) 6)
7 A 63 0,1 A4 0,7
——t T { —+ -
2} 8)
-3 A 15 0,2 A 0,3
— } t . -
d) 2}
-42 A 6 0,23 A 0,24
+ l } i + } $ —-
Pne. 15 Prc. 16

809°. a) CylecTBYeT JH MeXAY MHOXECTBOM TO4YeK YHCJIOBOH
OpAMO M MHOXECTBOM JAeHCTBUTEJNBHBIX UHCEN B3aHMHO
OJHO3HAYHOE COOTBETCTBHE?
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810.

811,

812,

813.

814.

815.
816.

817.

6) MNouemy Mexcay MHOMXECTBOM TOUEK YHCJIOBOH HPSAMOR W
MHOXeCTBROM paLlHOH&J'leb]X YHCES Hedlb3dA )’CTaHOBHTb B3a-
HMHO OJHO3HAYHOE COOTBETCTBHE?

8) KaxHe udcaa Hajao A06aBUTh K PauMOHAJbBHBIM, YTOGEI
a1060f TOuKe YUCNOBOH NpAMOR COOTBETCTBOBAJO ONpeje-
JEeHHOE 4Yucao?

BoCCTAHOBHTE BMECTO 3B€3A0YKHM NMPONYULEHHbIC 3HAKH JeH-
CTBHIT

a) 1 #2=2;

6) 1#2+3=2;

B) 1#223x4=2;

r) 1#2%3x425=2;

A1) 1 #2+3x4256=2;

e) | x2%3%4dxbxb627=2

OnpeaeanTe NPaBHIO, U0 KOTOPOMY H3 KaXXA0P0 Mpeabiny-
Lero Yucia NoayvyanT chlefyloulee:

) 1,3,9,927,8:; 6,5, 124

8} 7, 14, 21, 28, 35.

1} Mexay KaKHMH cTENeHAMH YHCA4 2 PACMONCHEHO YUCAO;
a) 6; 6) 13; B) 67;

r) 255; a) 10257

2) Mexay xaxumu crenenaMH uucna 10 pacnonoxeHo
YHCO!

a) 32; 6) 167, B) 3576;

r) 12784; 4) 10000342

Jlia kakux uMcen @ W b BepHO PaBeHCTBO:

a) a+b=10 6) a—b=10

B) a-b=0; r) a-b=>b?

MoxeT W 4HCTD GbiTh:

a) Gosbwe cBoel abCONIOTHOR BeAWMHHbI (PHBEAMTE MpHU-
Mepbl);

6) paBHbIM cBoelf aGcoMIOTHOH BeAHWYHHe {[IpPHWBEAHTE MPH-
MephL);

B) MeHbme cBoeft abconwTHON BeMUUuEel (MpHBeAUTE NpU-
Mepbl)?

Ynpoctute BhipakeHus a+la|l M a— |al, ecau:

a) a0 6) a=0; B) a<<0.

OTMeTbTe Ha KOOPAHHATHOH OCH WHCAA, AJS KOTOPHIX BEPHO
HEpABEHCTRO;

a) x>5; 6) x<X —1; B) x=0;

r) lx]=2 n) x| <2 e) lx| =2

Bbineante na 4HcnoBoi NpAMOR TOYKH X, KOOPAMHATEl KOTO-
PBIX YJAOBJETBOPHAKIT YCJAOBHIO:

a) |xi=3; 6) x| <3; B) |x|>=3.



818.

819.

820.

821.

822,

823.

824.

825°,

826,

827,

PaznoxuTe paHHhbie ApoGH B AeCATHUYHBLIE:

3 5 3 7 13 11,

4’85720 25" 16"
62 255 3 5
SR SB SR AR VRN T
3anuunte AecATHUAbE ApOGH B BHAE OOGbIKHOBEHHBLIX:

0,25; 0,75; 14,05; 0,125; 0,875; 1,0075.

¥Kkaxute uncao, o0paTHoe AaHHOMY UYHCAY:
a) 2 6) %; B) 2 r) 1,3.
Pa3noxATe Ha MNPOCThIE MHOMUTENN YHCIO:
a}) 144; 6) 216; B) 1256; r) 2544.
CokpaTtHre Apobb:

) 108 144 1800
a) 355 6) 255 B) 915 ") 1500 -
Bhiuncaure:

02 ) 003

a) -0;3, 6) 00121 ; ) ;

) 3 2
r) o5 AT e) T

2 3

BMmecTo 3BeznouykH noaBepHTe YHCAO TAK, YTOOBI paBeHCTRO
ObII0 BEPHBIM!

6_%. 28 _ . 12 _3,
a) g=3; ) BT=1¢" ) 33 =%
15 1 64 7 276 o %
—TET T w ﬂ)ﬁ—l;; )m 23.
1 4 2
) T=5 N lg=gi W=7
| _*
K) =12
Boiancaure (825—827):
a)g+g: 6 17—3; ) 1278—2; 1) z—3
1,1 11
—t— l——=
E 3 5 i 5
a) 6) 55— B) 13—T7%:
273 '3

1 1 1 1 Lol
rN2s—5g; 1) 25+3=; e) 1,5:1.

a) 386-13-214.13;
6) 2,78-1,5+l 57,22

B) 73-55—3553

3
11 2 3
r) 3,761 7 —7 37.
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828. CocraBbTe ABa NPHMepa HA BLIYHCAECHHE C HCNOAb3OBAHHEM
BhlHeceHH 33 CKOOKH o6Ilero MHOXKHTeNS.

Briuucanre (829—832):
829. 2) 27-35+27-6;
6) 0,41-7 4 —5.2-0,41;
B) (8%—3%)-8;
r) (4—1é+6-}l—):%;
VE RS ENE L4
e) To—42+3;
%) (4%—-12%—2%):2;
3) (6%—9%4—15%):3.
830. a) 15:7.54+0,12:0,04+ 1,69:0,13 4 2:50;
6) 0,35:0,07 4 12:0,3 4-0,2:5 1 721 144;

B) 72:2446:124+45:4540,84:0,021;
r) 0,75:15418:364-24:0,064-0,52:0,13;

2) (1,6_2%+%)-3%—0,25:1,25:
ol a7 17 ]
e) 3,25.334-6,75-(%_234-1,55),
) 12:7 5+ 7,5:124+1:04-(5,1 —3,86);
3) 12:1%+l3,2:ll+(0,7:1%)-(0,276:0,23).
83t. a) (14,05—1%):0,04—13,8-13;
2 .3, .
6) (1,75.3—11.1,25)-6.
B) (2—%-0,8):(0,16:%+0,01);
r) 33. 12+(2,55+2,7):(0,1 —%);

5 8 4 7
1) I & IR
E_l » 23 l 1
21 il
1 1 3 3 1 3 2
—_F—— -+l =1 =42
H()l2+4 4 385+2 it’s
75-3+3-28 Lyss—L7g

7 7



832.

833.

834,

835.

836.

837,

w) (55-5—55:7):3+3 5

K) (?%-23—12—— 16410 .

a) (173,5:15)-63-0,014 —(173,5-63.0,014): 15;
14,7 28 4 1,2 3\, 1.

6)(113 wts— 41)"‘(41 8+T§_m)'?'

50 L1001
) 21 3,04: ——}-2002 Too1 125,125.7,

r)3 (0,1 4+3:10043- mo —3-0,01 —3:10°—3:100;
) (05——+025_— (0,25—%)-%;
e) 0,4+ 08 (5—0,8-3)—5:2%.

CpaBHHTe 3HAYEHHA 4YHCAOBLIX Bb[pa}KeHHﬁ:
a) (—0,2)10° (—1)2-, 6) 1,22 u 1,(4);

8) 2(5) u (3 Ly ) : 1) (—05P-(—5F u —31,(3)
1) 92.(%)5 u 0,333; e) 162.8%.0,25% i 2.
BriupcnuTte:

5 8
(10_ 23— 521)63+002
20 ’
3:0,254204:5

7,625-0,25—%&8:3,6 ! 3 3 ;
36 51154827 2gig—2g
B) — 5.4 r)
3anuminTe npoH3aBegeHHe B BHIE CTEMEHH:
a)2222 6) 2-2.22.2;

B} 3.3%.3 r) 22.2%.9%.92

CpaBHuTe 3HAYEHHA YHCAOBLIX Bblpa)keHud {836—837):

6)

a) (2')Y u 2%
B) (52)4 H 52-4;
a) (2-59 u 10%

K) (3.4 w 3%.4%

3\ &
9 (5) 3
a) 4° n 8%
8) 10% u 20'°:
n) 0,5° n 0,50

6) (3% u 3*%
ry (47 n 47
e) (2-5° n 10%

1\2 12
2 (z) 3
132 ]
K) ( —) 4] 5.
6) 14* u 2'S;
r) 10%° u 90'%;

e) 0,1'" u 0,3%
183
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B38.

839,

840.

841.

842,

843. a

844.

845,

848.

CrnpasefiHBbl JTH PaBEHCTBA (7 H £ — HaTypaJbHbIE YuCaa):

a) (a*y' =(a") 6) nf=4"
BouiyHcauTe:
1\5 1\7
a) (—g) 4% 6) (=3)"(3);
420 . 2]0_254
B) 58 ") To00 000"

a) Ilapcex (eaHHHI@ AJHHBI, MPHHATAA B ACTPOHOMHH) pa-
Ben 30 860 000 000 000 kM. 3anHIWHTE 3TC YHCAO ¢ TOMOIBID
cTeneHu uncaa 10,

6) Ecau pazpezaTh KyGUUECKHH METPp Ha KyOHUECKHE CAHTH-
MeTpbi U MOCTABUTH MUX APYT HA APYTa, TC KAKOH BBLICOTH M-
JAYUHTCA cTOaG?

Mexy eAHHHILAMY 3HEPTHH CYILECTBYET CJELYIOIAA 3aBH-
cuMocth: | gxoyan pasen 107 3pram, a | kunosaTT-uac pa-
gen 3,6-10° nxoynsim. Bmpasute | KusoBaTT-yac B 3prax.
B oagHoMm rpamme Boaml coaepxurtca 3,35-10% mosaekya.
Ckonbko uupp B 3TOM uHcaAe?

Boiusciaute {843-—844):

) 2,1-1004-08.10" 0,8.10°—03.10°
18-10° ’ 1,5-10°

2.3%0_5.31% 6 3:2247.29.52
g° ’ ) (13.8% !
(31543").2° 25.(180.6"— 108-6°) _
(3% 4321024’ 216°—36* ’
(12,4 —4.9%).049 08403
0,5 —0.3° ’ (7.5 —3,1°).0,049 '
14— 152462 19°—2.10.18 4 18?
K} 50— )
12— 13415 0,70 —09°

6)
a)
B)
n)

r)
e)
3)

PaeHbl A OQHOUJNEHK:
a) 3ab-(—2)a n 6a’h;
6) ax’-3a’xy n 3d°5y;

B) % a’be-(—2) ab’c? u % a*b'c’,
r) ——% ax’y’e- ( —2 %) a’xyc® u 1 % ayic??

Hakaute onHOY/MEH, paBHBIH IPOHIBEAEHHIO OILHOYJIEHOB:
a) 3a’b°c-6a’bc;

6) 7bcte’- 146%c%;

B} 8c%e’k-12c%¢k;

r) {—16) e2k4p3-8£2k3£;

1) (— 14} a®bc?- 4ab’c?;

e) 7TRp*x* - ( —23) K p*x%;



847.

848.

849,

850,

851.

852,

2 1
®) 3 P°Y" -2 5 pxy’;
3) (—~-)ace2 l—ace,

u)(— E)aeﬂki’-(— l—gl)agek;

K) (— 1 %) a"kpg--g- ak®p.

BumecTo 3Be3souru nogfepuTe TaKoh oaHouNeH, 4TOOH NOAY-
ynaock BepHoe anrefpaudeckoe papeHcTBO (847—848):

a) 2a’b- + = 144°0%

6) 14ac® » =424a°5

B) * - 176°%* =85,

r) * «1lg%°=88a’e°

1) 23c%%. + =92c%’

e) 56be°. + = 1344b%",

x) 42p%° » =168p%%

3) 14a%c®. » =1824%

a) 4ab®4 12ab’ 4 » =11abd*

6) 12a°0° 4 7a’6°+ » =a’b%

B) 156%* 4+ = 4-2b%c* =220%c%
r) 13c%* 4+ = =0;

1) —128% 4+ « = —¢&%;

e) 13kp—Tkp+ + = 12kp,

®) 3,6p°+ « —2,1px* = 16p4%;
3) 10,229 — 7,629+ » =3,4p:7y.

Ha pucynke 17 kpagpat paaGuT Ha apAMoyroabHHkH. Hai-
AMTE AJAOWAAM TNIPSMOYTOJLHHKOB,

Briyucaute AJHHY OKPYXHOCTH paanyca 2 ¢M ¢ TOYHOCTLIO

A0 BTOpPOro 3Haka nocae 3anatoil.

BelyHcAHTe mjomanb Kpyra pa-
auyca 3 cM ¢ TOYHOCTBIO A0 mep-
BOrQ 3Haka nociae 3angaTod.

Hnausa nytw S npu paeBHOMep-
HOM NpAMOJUREHHOM ABHXM(EHHH
BHIYKCAsIeTCA no dopMynie S=u-f,
rie ¢ — cKopocTh, a f— Bpemsd
OBHMEHUS.

a) Beipasute v uepes S H {. Bu-
yucante v npa S=20 kM, =2y,

=]
2a 2a
o e
-
Puc, 17
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853.

854,

855.

856.

857,

858,

859.

860.

B61.

862.

186

6) Beipazute { uepes S u v. Buuncaute f npu S=1200 m,
v=20 Km/u.

IMaowaar npaMoyronbHUKa S BeluncasetcA 1o dopmyse
S=ab, rae a 0 b — CTOPOHB! 3TOT0 MPAMOYTOJbLHHKA.

a) Boipasnte a uepe3s S v b. Boiuucaute a npu S =400 cm?
u b=02 M,

6) Buipasute b uepes S u a. Boiuucaure b npu S=1,6 km?
Ha=20 M.

a) U3 popmyanl S=umnr’ BhipaskTe n yepes S u r.

6) Uz dopmyan C=2nr pripasute r uepes C u m.
3anuwnTe LAWKY yTH, POUACHHOro aBToOMOOUIEM (ABHXKe-
HUEe CYHTATb PABHOMEPHBIM), €CaH:

a) ckopoctb pasHa 10 m/c, Bpems { c;

6) ckopocTh paBHa v M/c, Bpemsa 5 c.

Jamuwute 06beM MPSMOYroAsHOTC Mapanienenunena, ecin
AJHHB ero pelep:

a)4 cMm, b cm, € oM 6) a cm, b cm, 2 cM.

KakuMm croiicTeom ofjagaer 4icao, 3a1aHHOe BbipaXKeHHeM
{n — HaTypanbHOE uYHCIO)

a) 2nm; 6) 2n4-1; B) 2n—1;

r) 3n; a) 3n+L; e) 3n—1?

3anuwnure anrefpauveckoe BHIpameHHe, KOTOpPoe 3ajaeT:
a) HaTypaJibHble UKCAa, JeqfAlllHecA HALEAO Ha 3,

6) naTypaibHble UHCHA, JalOUiHe DK DeJJeHHH Ha 3 OCTaToK 1,
B) HaTypaJibHble YHCJIA, AAIOUIHE TIPH JeeHHH Ha 3 OCTaTOK 2;
r) HaTypaJbHbiE YHCAa, NeJdllHecs Raneao Ha 7.

ITokamuTe, UTO cyMMa:

a) ABYX YETHbIX YHCEN ECTb YHCJIO UYETHOE;

6) ABYX HEYETHbIX YHCEA €CTh YHCJIO YeTHOE;

B) YETHOrQ M HEYETHOIO 4HCAA €CTh UHCIO HeueTHoe.
[TokaKuTe, YTO CyMMa;

a) Tpex noc/aelOBATeNbRBIX (T. e. UKCeA, CAeAYIOWHX ApPYr
3a jpyroM, Hanpumep 2, 3, 4) ueAbIX uHcea geawTcds Ha 3;
6) NATH NOCAEIOBATEALHBIX UENbIX YHCeN NeJauTcd Ha 5
a} HanuwuTte ueThipe mocnenoBaTesbHBIX UEJBIX HHCAA, [O-
caeaHee u3 Kotopblx (x4 1), 0 HallZuTe HX CyMMYy.

6) Hanuwurte TpH NocAeNOBATENLHLIX LEeJBX YACHKA, NIEpBOe
U3 kotopbuix (2¢—1), u HaliguTe HX CcyMMy.

Sannwure (862—863):

a) IlpouspeaeHne Ky6a a Ha BOCbMYIO CTemeHb &,

6) MHHYC yTpoeHHOe TpOH3Belekkue a Ha Kyl &,

B} MOJOBHHY MPOH3BEAEHUS CeAbMON CTENeHW g W MNATOH
cTeneHu b,

T') CYMMY KBaipaTa & W YTPOeHHoro b;

A} KBaApaT pa3HOCTH & U b;

e} Ky6 pasHocTH a W b.



863,

864.

865.

866,

867.

868.

869.

a) Keagpar x;

) cyMMy KBanparoB x H 4

B) CYMMYy yNBOGRHOre Npow3BefeRWs g W b u ksaapara b;
r) KBaApPat CYMMBl 4 H b;

A) CYMMY KBagpaTa ¢ H YABOEHHOTO IpoH3BeAeHMA & H b;
e) pazHoCTL KBAjpaToOB M H 1,

) TpOU3BelEHHEe CYMMbl X H ¥ M PasHOCTH X H 4,

3) npou3BeacHHe PasHOCTH & U b M KBaapara b.

[Tpusenure MoaoGHBIE UJeHBI:

a) 3a+8a—a; 6) 2x—7x+43x;

B) S5y — 15y —8y; ri —2a—3a-+8a;

Ay b—T7b+3b—0b—20; e} 2x—1lx—2x+13x—Tx;
¥) ab—3ab—ab— ab; 3) —xy——?xy?xy;

") 3m’n—m’n—2m'n; K} —ax’—6ax’—2ax’,
YnpoctuTe BHIpaMeHHeE:

a) 4aab—5ba®> 4 7a*h —aba;

6) 25aa’h® +2a%h-56%— a®b*-8ab—9a°* + Raa?b®,
B% Sﬁiﬁ_(p(—i_qﬁ ) r)) 7a* —(ba*—6m®);

A) X —(x—y)); e) x—((y —x)—yg)
%) (422 5b° (5%;—45*’): (=9=0)
3) (7ab® 4 3b%) (2ab®— 447,

H) (@®+ 3ab—2b%) (2a° —3b);

K) (32 —4x+7)(52— x).

IMoaGepure oanouNeHw A ¥ B Tak, 4ro6H BHIGAHANOCH aj-
re6paHuecKoe paBeHCTBO:

a) 2a%* —4a°b* —=A - (b — 2a);

6) A—4x2y‘=2x’y2g3x—3);

B) 10mn* 4+ A=>5mn*-(B 4+ 3n);

r) (x—2)(x+4+3)=£=+A—2x—B;

n) (a—AY(B—1)=a*—a—ab+0b;

e) (A+BYp+a)=p"+pq+p9+4"

[Ipeo6pasyitte Bblpa)keHHe TakK, 4TOGH M3MEHWJCA 3HaK,
CTOAIINA nepen BHpaXeHHeM:

a) (2x—3). 6) —(m—3n);

B) —(—2p+3¢); ) (—a—2b).

[IpeoGpasyfiTe BhIpa’KeHHE B MHOTOWIEH:
a) (a+b+cf; 6) (x+y—z);
B) (m+n+ k), r) (a—b—c)

n) (p+x+c+4dy; e) (a+m—k—gp
ynpOCTHTe BhIpaXeHHe:

a) (2x4y—32f —(x—2y 4 22)5

6) (m—4n-+452)'—(3m —n—3k)%

B) (4—2p+ ¢V —(3p*—Bg+T7)5

r) (a+bo+4c¥Fa—b—cYF(b—a—cP4(c—a—b)

187



870.

871.

872.

873.

874°.

188

875.

876.

B77.

B78.

TMokaxkure, uTo ecad K UEJOMY YHCAY NMPHOABUTL €ro KBaj-
par, TO NOJYyYeHHAA cyMMma OYAET 4eTHBIM YHCJ/IOM.

Muorounen a*—ab—b+ 86 nmpeacTagbTeé B BHAE CYMMH
ABYX [BYYJEHOB, OMH H3 KOTOPHX & —b.

MHuorousen 3a+ 5ab—2b6°— b npeacragbTe B BUAE Pa3HO-
CTH ABYX MHO[OWJIEHOB, OAHH H3 KOTOPBIX 3a—b.

JlanHoe BBIpaKeHHe IpeACTaBbTEe B BHAE CYMMbI UeThipex
charaeMbix:

a) 2a; 6) 3a—8; B) a’ r) —1.

Bmecrto 3Be3A00uKH MoAGepUTe OAHOUAEH TAK, YTOOHI BEITION-
HAJIOCH adrefpanyeckoe pPaBeHCTBO!

a) 6a+4b= = (3a+2b);

6) 10x— 15y= = (2x—3y),

B) 6x—6= % (1 —x)

1) @ — 7 0= #(8°—4a®).

PaznoxuTe Ha MHOMXHTENH MHOTOYJeH:
a) 4> —9; 6) x*—1;

B) #*—1; r) 2—1;

a) BS—4xt 44, e) 954645541
Boiuncanre:

a) 60°—10% 6) 120° —80%

B) 382 —12% r) 63°—17%

a) 152 —25% e) 192 — 29%

x) 642 —7% 3) 144 —11%

u) 13°—9.25.

Buiudcaute naubonee npocteiM crnocobom:
a) 650 —322_.07.11 +5ﬁ"'—262 .
612 — 36 66°—16° '
109°+160-32—51% | 42°—36
6) 1392 — 112 + 842127’
53 —27° 53°—27° |
31295  682—99° '
r) 77°—69" 77441 1
70°—622 1258 —49 2°
BriuncauTe:
2) (9,126: 0,65+ 0,46)-7,18 - 1,45.28,2
3,457 —0,55° ’
6) 3,06 —2,55% )
0,35-388 — 28,8-(20,56 — 14,501:0,85) *

9 . 1y, 1 3
) (3'56"'16 127,745 =385 — 14

P N7
(|,75.§— 1,75:1 E)' =

B) 3+




879*,

880.

881.

882*,

883.

PasnoxnuTe Boipa’KeHHe H3 MHOMHTEJH:
ay be(b+c)t+ac(c—a)—ab(a+tb),

6) a®b® (b—a)+- 0% (c—b)+ Pa’(a—o);
B) X454 3x—9.

Bmecto A, B u C noabepute oJHou/MeHbl TAK, YTOOH BBINOAHSA-
JoCh anrefpanvyeckoe PaBeHCTBO:

a) 2x2+7x—15—(2x 3 (x+A),

6) (8— 2x)(4—x)—— —16x+32

B) (3a —b)(4b—a %)= —3q* +A— 45
r) (42 +A) =B+ C+0,0145

1) (8a'*—AY' =B —C 40,165
Jlokaxute a.nreﬁpanqecxoe pPaBEHCTBO:

a) %(m+ﬂ)2+—é (m—n)2=m2+n2;

0) (%(m+n))2—(%(m—n))2=mn;
B) {76 —5¢c) (b+42¢c)— b ((Tb 4+ 2c)*— 119¢%)==50c%
r} (3a—2x) (a+3x)—({(a— x) (a®+ 16ax — 162°) — 4°)=8a";
1) ¢(8c+3a) —((8¢ —a) (c+a)+24a’c)= —a’
e) (a4 by —3ab(atb)=a*+ b
x) (x—ygP+3xy (x—y)=2"— 4
3) (b—cP+(c—af+(a—bY=3(a—b)(b—c)(c—a).
PasaoxuTe MHOrOUJEH Ha MHOXKHTENH:
a) m*—bm?’—4m+420; 6) day— 3ay’+ 3xy” — dxy;
B) 4b°x —6x— 245’y + 36y,
r) 2ma+ mb— mc—2na—nb+nc
n) k" k2—20 e} m*—3m+2;
X) yt—y (22+l)+z 3) Fdcd4c—2d242d.
Haliante 3HauyeHHe BbIpaXKeHHA:
a) (3x—2yY —(2x—y)Y npn x=235 y= —1,65;
6) (2m —n)*+(m+2r) npn m=3,2; n=—3,4;
B} (62— 1P —((10a+3)(10a—3)—(8a+ 1Y) npu a—= —0,05;
r) ((B+4Y—(k+ 3V —4(k—3)(2+10) npn k=1375
n) Smn(m+ 5n)— 91> —(4mn® —(m+n) (5m —3n))
npuy m=—02; n:%;
e} (x—2y)(4x—3y)F —(57xy—2y) (282" +9¢")
npu x= —0,5 y=%;
XK) (4a—3bY (b—a)—(9b* — a (4a—5b)")
npu a= —04; b—l
3) (2x—9y)* (x+y)—(y(9y+2 5xy + " (4x+ 1,75y))

npu x=—>5, y=10,
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885%.

886.

887.

888,

889,

890,
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Jokaxute, 4To NpH J060M UEJNOM 7 BhiparkeHue:

a) (n—2P —(n(3+4+(n—3))—10) paeno 2;

6) (5+43nP (4 —n)—n (96 —(3n—1)’) pasno 100,

B) (6n+7)—2(n—3)(6n+7)+(n—3)° kpatHo 5;

r) (2n+7Y—2(2n47)(2n—3)4(2n—3) kpatHo 10.
Horkaxure, yto:

a) KBAIpaT HEYETHOrO HATYPAJLHOro UHC/IA €CTh YHC/IO He-
YETHOEC,

6) npu A=m—1 Bupamenne A+ A4 m sapaserca noa-
HBEIM KBaZpaToM;

B) aas mioGoro uenoro n npoussenewne n{n-41)(2n+41)
JeaHTca Ha 6

I'}) cyMMa ABYX NOC/JEN0BATENAbHBIX HEUETHRIX YHCEN AeAHTCH
Ha 4;

[) Pa3HOCThB KBaapAaTOR JBYX JIOGBLIX HEYeTHLIX YHCed Aae-
JHUTCA Ha 4;

€) KBaapaT HEYETHOrO YMCAA, YMEHbUICHHbI# Ha efHHHLY,
aeauTcda Ha 8;

X) pazHoCTh KYGa HATYpalbHOTO YMCAA H CAMOTO YHCAA Je-
JKTCA Ha 6.

3nag, uto X’ — x (Tle X — UeNoe YHCIO) IeAHTCH Ha 6, JoKaXKH-
Te, uTo BbipaxeHua x —7x, X+ llx, 5&°+ 13x—30 gzensr-
ca Ha 6.

INpu Kaxux 3HaveHUsAX 6YKB 1aHHOE BbipaXieHHe PABHO HYJIO:

a) 35, 6) 2(a+ 1) B) xy;
r) m{n—1) n) (x—3)(x—2) e) (2—y)}y+3)
®) {(x—5)% 3) (m+2)?
IIpn kakux sHmauennsx OykB jgannas aApobb paBHa HYAIO:
x| 6m | a—4
a) 2427 6) m—8"’ B) at+1’
29—5 | 3x47 6—9x
N=7"3 My5s O Fyn’

[pu kaxux 3HaAYEHHAX ¥ AAHHOE BRIPAMKEHHE HIPHHUMAET HaH-
MEHBLIEE 3Ha4EHUe:
a) 1% 6) (x—1); B) (84 £)% r) {(x—1)?
IMpH Kakux 3HAYLHUAX M AaHHOE BEIpAXKeHHe IPHHHMAET HaH-
fonbliee 3HAYEHHE:

L. 5,
a) 6) 5577 °
®paunly3ckuil MaTeMaTHK Anapaen Mapu Jlexaunp npeasno-
KA Takyo GOpMyay npocThiX yuced: p=2x"+ 29. CkoabKo
MPOCTHIX YHCEN AaeT 3Ta (HOPMYJa NPH NOACTAHOBKE B Hee
NocNeNoBATENbHBIX UEABIX 3HAueHMH ¥, HauuHas ¢ — 287
BBIIOJNHHTE BbIUHCJAEHHSA A0 NOAYYEHHA HNEPBOro COCTABHOIQ
Yyucsa.




892,

893.

894.

895%,

896.

897,

8§98,

899,

900,

901,

902.

903.

904*,

905.

M3 dopmyabl NpocTHIX yrcen Jlexanapa MoXHO NONYYHTL HO-
Bble GOPMYJbLI NPOCTHIX YHCEA, AAIOWHE TOT XK€ CIHCOK Mpo-
cThiX uncen. [ToacTasum B Muorounen 2x°+ 29 BMecro x BHI-
paxenue ¥x—1:

2(x— 1P +4+29=2("—2x+1)+29=
=2 —4x+2429=2>—4x+31.
Hoean dopmyna paeT npocThie 4ucaa AAA NOCAEI0BATE]b-
HhIX 3HAUEHHH x, HauuHaa e ¢ — 28 (cm. 3agzauy 891), a
¢ —27.
Honyunrte Takum e cnocoom (HOpMyay MNPOCTHIX UHCEJ
AJI MOCJEN0BATeNbHBIX 3HAMEHH X, HauuHaa c l.

Jokaxute, uTo Npu N106BIX HebIX 3HAYEHUAX @ U B nalineTcd
TaKOe Ue/0e 3HaYeHHe x, 4TO MHoroused ax’+ bx-429 6y-
AT COCTABHBIM UYHCJAOM,

JokaxnTe, ute 117 JOG0re USJI0T0 YACAA X 3HAUEHHE MHO-
TOYJIEHA:
a) ¥*4 x 4eTHoe uwHchoO; 6) x*—x neautca na 3.

JoKaxuTe, uTo NPOH3BEACHHE UYETHIPEX TOCJAEIOBATEABHhIX
HATYPaAbHBIX YuCed, yBejudenHoe Ha 1, €CTb TOUHBI
KEalapar.

Bepro Jin, uTo ecau x uenoe 1 5x-+9 aeantes xa 17, To Beipa-
wenne 10x4 1 Toxe penurcs Ha 177

JLOKaXHTe, 4TO ecIH NPU HEKOTOPLIX LEALX 4 H § BHPAKEHHE
4a —5b aeauntca na 13, ro Bupamenne 8q¢—23bh Toxke pe-
JuTCA Ha 13.

Jokaxute, uto ecan upaxenne 3a+ 46+ 5¢, rae a, b v ¢ — ue-
JIble YHCHa, AeqHTCA Ha 1), To 0 9a4- b6 4-4¢ peanrcd na 1.
Jokaxure, 4To:

a) 7°—7°—7° peautca na 4i;

6) 90 —9% 4. 9% _9% jenmrca ua 41.

JokaXHTe, uTo CyMMa Tpex NMoCAeIoBaTeNbHEIX cTeneuel yuc-
na 2 peauTcs Ha 7.

a) Hokaxure, urto {(n+ I} —n.-nl=nl;

6) epruncaure: HHL—(1-114+2.2143.314 .4+ 10-10!).

¥npoctuTe Bhipaxenue:

a) (x—1}(x+1); 6) (x—1) (£ +x+1)

B) (x— 1) (P4 24 x4 1)

PasioxHTe Ha MHOXHTENH ABYUJEH:

a) ¥—1; 6) F£—1.

);Iioxa}xu're, 4TO eCJIH NPH HEKOTOPBIX UEABIX X H i BBIpaXKEeHHe
+9xy-+y? meaurtca na 11, To u £—y° nenmrca ua 11,

a) Yucna p v ¢ B3aUMHO MpOCThie. BynyT siu B3anMHEO NpoCThI-

mu uucaa (p+¢) 1 pg?
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907.

908.

909,

% HecoKpaTuMa. Dyaer Jau  HecoKpaTHmoi
P2
pt+q

Bumecto A, B u C nonGepHTe Uesble BEPaXKeHNs TaK, YTOOBI pa-
BEHCTBO ObLIO BEPHBLIM, H YIPOCTHTE MOJYUSHHYIO ApOoth:
a) a—l+a-|-l (a—l)(a—l)+(a+l}(a+l}

a1 a—I1 A

m 2m m(5—2m)+2m(3m—l)

dm— +5 am A

B) B C {x—l)(x—l)+3x(x+2)
x+2 x—1 A

r) B C =(p+¢)(p+¢)—2pq.
rP—q p'—q A

YnpocTHTE BBIpaXEHHE!

a) P £—9 3x5-|-81x’
L—6x+9 x~"+3x2

6)

HaP—9);

o a . )
6) a2+4a+4-a3_2a2+ a '(a 4)!
m+2 1 2 ]
B) (8—8m+2m’+4—2m m2—4m+4-) 3m —3m;
2 1 a42 Ng &
r) (a"'—4a+4 4—2a 2(2—a)9) 5a—5a;
) 1 + l+e , 1+42¢ A2 1 i
(2 4 ' B —1 '4.:2+2c+1) 2e+1 (142"
e b+1 .4b’+2b+1 L2641 _ 1
) 2— 4b 86 —1 1+26 /" 46—2  (2b+1¥°

Haiigute 3nauyedue Bl pamxeHHs:

a) x—2  6x—13y 165« pH x==35:
(xﬂ—2x+4 x"+8)'2x“+16 pH X==93,9;

6) ( x—1 +4x+5): 2—x npu x=0,6;

Z—x+1 241 42 —Ax+4

8a°— 278 R 2,
B) m npu a—2,5, b= 1 7

64a*+ 84° _ 7
r) m npH a= —0,25, b= E .
JokaxHure anreﬁpauqecxoe pPaBeHCTBO!

m* 4 2m 1 . m4n Br o,
a) (4m2—n2 2m+n)'20m2+10mn+n—2m_5‘

6) WA LS 250 Sa—3b _
5a+3b ba—3bF 9547 —gpt 10a+3b '

4 a+4 &  at4,
B)( Z—16 4-|-a)'8—a+32—8a__ 8




910,

g911.

912,

913.

I y’—xy)2 ity x+y £ .
03 () Gt
m - m 2  00m
m—2m+1 l—m m+l m+l" (m—1)p
a a—b \ . bz 1L \_a__
€) (b2+ab_a2+ab '(as—abz+ﬂ+b)_? L
TlpecGpasyfite paHHHe ApoGH B cymmy npobeif,
3 —8x+4 3x2_8x+ —3x—8+%.

X X
a) 2%, 6) <57 B)

3
£—2x e) 4y —94° :
12y

m—2
]
mi—1

)

Hanpumep:
1 —2x

3a—8b
r) — By ——
5x3+2x2 x—8 P—Brt+6
X) — =m T x—2
) 12—7x4 22 ) 12m* —9m® 4+ m—6
x—4 ! 3m? '
Cokpatute Apobh:
) 8a’c+ 16abc—4ac®
66— 12abc —24b% '
6) 30m®k — T0mnk —40mk®
56k - 321k — 24mnk ’
) 1Sa’6c — 30a%b’c+ 15ab’c
12a%* — 12a6°c* ’
80n2ntE? — 20mink?
16m°nk® — 64’ i + 64mn’k®

3)

r)

Ynpocrure Boipaxerne (912—914):
a+%

7
a) : 6) — I
“ N

1

b

m a+b 1 1
? — —

[ c41
c—1 ¢
c c—1" o
PSP g P

y £43xy—24 |
a) x— 2y+x+2y+ 44—’

x)

6) BB P x1

_ ¥zl

#—1

7 Huxonbcknii, 7 ka.

£+ 1
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914. a

915.

918,

917.

918.

919,

920,

921%,

194

ba? oo 2a 1447
) (1—af (a—17"’ 6) {a—l)°+(l—a)3'

1
HUapecTHo, uTO x+--ue.noe yHeao. JdokakuaTe, YTO:

a) x2+%; 6) x3+———|1e.noe YKL,

¥NpocTHTe BBIpaXKeHUe:
1 | ) i 1.
R 6) 53
1 1
e T b o
IlpeacraBbTe B BHAE pasHeCTH fApobefi:
1, L
) T3’ ©) 53
B) L : r) 1 .
x(x+1) (x-+2) (x+3)
Briuncaure:

1 1 1 1
) Tptestaattomw:

1 1 1 1
6) 7ot tast -t

1 1 1 1
B)gatsstsst~tomimn-

Hokaxnte, yro npu Aw6om HaTypa.nhHOM n

a) l+23+34+ A o<l

1 1
6) Ta"'ﬁ"'ﬁ""" + @2n—1)-(2a+1) <3
yﬂpOCTHTE BhlpaXeHue:

a) 1 1

et VeI eTD T e et
2 2
D et TG0 GIneTe
B «Apugmerures Juogpanra (Il 8.) conepxHATCA MHOTO TOX-

x(x+1)  (x+1)(x+2)]
ﬁ) i 1 1
B N
) o Tt et
| | i
AeCTB. Iloxan(u're ABda M3 HHX, 1AaHHBIC B cospemeﬂuoﬁ 3a-
NHCH:

a) 144 304 60 6049520
£ — 602 + 900 £—30 £—602-+900"
6) 96 12 122424

A—122436 6—2 A—122436"



922*,

923.

924,

925,
926.

927.

928.

929,

930.

931.

932.

933.

934,

935.

936.

Hoxaxure romdecrso JI. Fiarepa:

b (2a" 4+ 5%\? a (@4 26%\2
a3+b3+( a—p N\ a—r )
3apnuaty B b py6aeit nossichan Ha 40%. KakoBa Tenepn 3ap-
11aTta, echH:
a) b=1500; 6) b=1400?
Ha pacnpoaaxe ToBapoB LeHbl Gynyr cHUXeHB Ha 25%.
CKonbKo OyfleT CTOHTb TOBap, LeHa KOToporo cefiuac a pyo6-
Jed, ecJu:

a} a=>5000, 6) a==12000?

CKOJIbKO TPOIEHTOB YWCAR & COCTABASET YACAO b, €c/u:
a) a=40, b=>50, 6) a=>50, b=40?

YBeanubTe 4uCHo @ HAa p%, YMEHbIIHTE YHCAO ¢ Ha p%, ecau:
a) a=40, p=10; 6} a=50, p=>50.

Ypeanunte uncao @ Ha p%. [losryueHnoe YHCAO yBEIHUbTE ene
pas na p%, ecam:

a) a=400, p=20; 6) a=200, p=230.

ToproBel, noayuua ToBap fo ofToBolH UeHe @ py6aeli, yBeJHUHA
ueHy Ha 20%. dnsa npoBepKH OH YMEHBLINJA HOBYIO LeHY Ha
20% u yaHBUACA, TaK KaK He MOJYYHJ NPeXHEero pesy/abra-
Ta. JoJxeH M NOAYYHTbes fpexHHA pesyabrat?

YBenuubTe NoACKUTERbHCE YHCIO @ HA p%. [losyuennoe uncao
ymennmute Ha p%. [losyuntcs an cHoBa wncio a? [Nouemy?

Ha ckosbKo MpoLeHTOR uHciAo @ 6oablle YHCRa b, ecdu:
a) a=>50, b=40; 6) a==80, b=40?

Toproseu Kynua Toeap 3a a pyGaeil, npogan ero Ropoxe — 3a
b py6aeii. KakoBa mpubHIb TOProBLa B IPOUEHTaX, €CJU:
a) a=8, b=10; 6) a=6, =727

Toproeeu Kynua ToBap 3a @ pybaeit, npopan ero gelwepie —
3a b py6aefi. KakoB y6uITOK TOpProsua B NPOLEHTaX, €Chu:
a) a=8, b=T,; 68) a=6, b=>5,1?

Bank nauucaser p% Ha BAOXKEHRYIO CyMMy exemecadHo. Ha
CKOJILKO TPOLIEHTOB YBeJMHUYHTCH cymMa 3a roar Orteer
OKPYTJIHTEe OO0 UeJABIX C HeAOCTATKOM, €CJIH:

a) p=4; 6) p==_5.

Ha ckoabKo MpPoueHTOB YHCAC b MeHbIIe 4HCsA 4, eCJiH:
a) a=>50, b=4(; 6) a=280, b=40?

Uncao yseauunan na p%. Bo ckosibko pas yBeaMyHan wACIO,
ecaIn;

a)y p=>50; 6) p=100?

Uncao yBeSHUIHAH B 1 pa3. Ha CKOABKO MPOLEHTOB YBEJIHUHIN
YUCIIO, eCIu:

a) n=13; 6) n=3?
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937.

938.

939+,

940*.

941.

942,

943.

944*,

945*.

946>,

947*,

Uucao ¥YMEHBIIHAH HA p%. Bo ckoaeko pa3 YMeHbILHJAH YHCHO,
eCaIn:

a) p=20, 6) p=60?

UKeso yMEHBUIRAY B 72 pa3. Ha cKO/bKO IPOLIERTOB YMEHbLUH-
JAM YHCAO, €CJIH;

a) n=>5; 6) n=2?

MaibuekH cocTaBasaioT 45% Beex yvamuxca B wkoae, Mase-
cTHO, 4To 30% Bcex Manbuukos W 40% Bcex AeBOYEK yHaTCH
6e3 Tpoek. CKOABKO MPOLEHTOB BCEX YUALIMXCH IHKOJABL Y4aT-
ca Gea Tpoek?

B HeKOTOpOM 0 ADCTBE, B HEKOTOPOM FOCYLapCTEE MPaBHTEb-
CTBO MPHHAAO TMOCTAHOBJCHHE O 3ANPETe PEKJAMB CIHPT-
HBIX HANIMTKOB. DTO NocTaroBaeHKe Nofaepxano 69% Bcero
B3POCJOT0 Hace eHus, IpHYeM cpean Kenund 94%, a cpean
Myxune — 41%. OnpefennTte, KOre B 3TOM ILapCTBE-ToCy-
gapcTBe Goablue; MYMKYHMH HAM XKEHIWMH?

Yucao yMeHbWHIK Ha 7%, NOJYUEHHOE THC/IO YMEHbIUUIH elle
paz ua ¢%. Ha cKOABKO NMPOULEHTOB YMEHLINHAH HHCHO,
eCiln;

a) p=20, ¢g=20, 6) p=230, ¢=40?

Tpasa npu cywge repseT p% cBoed Macchl. CKO/IBKO cena 1o-
JYUHTCA M3 M T CBeXell TpaBhl, ec/aH:

a) p==80, m=F6; 6) p=75, m=28?

Bunorpan npu cywxke tepaer p% cpoeit Macchl. CKoAbKO cRe-
Kero BHHOTPaja HYKHO B3ATh, YTOOH MOIYYNTh 1 KT H3KOMA
{cylweHOro BUHOTpaAa), €C/H:

a) p=75, n=3; 6) p==80, n=>5?

Ha HekoTOpOM y4acTKe MyTH MALUMHHCT YMEHbIIHWA CKOPOCTh
noesana Ha p%. Ha CKOABKO NPOLEHTOR YBENHYUTCA Bpema
JABUXKECHHA HA 3TOM Y4YacTKe?

S6m0kH copepxat p% BOAEL, MOCAE CYWIKH OHH COAepXKaT §%
poabl, CKOJBKO CYUIeHbIX A0J0K MOAYUUTCH H3 #it K& CBEKHX,
eCcan;

a) p=70, m=30, ¢=40; 6} p=0656, m==80, ¢=20?

I'pywn coepixat p% BOABL, fOCIe CYLIKH OHH COAepPXaT g%
BOAL. CKOJMbKO CBEXUX TPyl HAafo B3ATb AJHA NOAYYeHUS
f KT CYLUEHBIX, ECJH:

a) p=70, n=36, g=20; 6) p=65, n=35, ¢g=25?
S6aoxn, cogepxaine p% BOAB, Npu cywke norepsad g%
¢Boelt Macchl, CKOMBKO MPOLEHTOB BOAbI COLEPKAT CYLIEHbIE
AGMOKH, eC/H:

a) p==66, ¢==60; 6) p=064, g=>55?



948*,

949%,

950.

951.

952,

953.

954,

955.

956.

957.

Jlo npocymwKA BAaKHOCTL 3epHa cocTaBimaa p%, a mocae
NPOCYWKH cocTaBhiaa ¢%. CKOMBKO MPOLEHTOB MOTEPSAO
3epHO B Macce, eCaH:

a) p=198, g=10; 6) p=23, ¢=12?

B HeKoTOpOM IlapCcTBe, B HEKOTOPOM FOCYIAPCTBE IPABHTEND-
CTBO PEUIW/AO QCYWECTBHTEL OfHY M3 ABYX Mep! MOAHAThL 3ap-
naaty BeeM rpaxaanam Ha 20% uiu MOHM3UTE LEHH Ha BCE
ToBapn Ha 20%.

a) Kakas uz AaByx Mep BHIronHee rpa)jaHaM 3TOro rocy-
AapcTRa?

6) Ha CKOJbKO NpOLEHTOE MOBHCHAACH Obl NOKYNaTeMlb-
Hafg CNocOGHOCTh TPaXMH4H NpPH OAHOBPEMEHHOM BBeIeHHHA
ITHX Mep?

Psjpopoft CTenaHos MOYKUCTHA GaK KapTolLKA 3a 4 4, 1 ¥ Hero
20% Bcell KAPTOWKK yLWAO B OYMCTKH. 34 CKOJBKO 4aCOB OH
Ha4HCTHT Tako#t xe (mo macce) 6ak KapTollku?

Papoeo#t Ky3HeloB HauHeTHn GaK KapTowiky 3a 4 4, U y Hero
20% Bcefl KAPTOLWIKK YIIAO B OYUCTKH. 32 CKOABLKO 4acOB OH
HNOYHCTHT TaKo¥ Xe (no macce) 6aK KapTOLIKH?

Psaposoil CMUPHOB MOXET MOYUCTHTE §aK KapTCLIKH 3a 3 4,
4 HaYHCTHT Takolt (Ke (nmo macce) 6aK KapTowku 3a
4 4. CKOABKO OPOIEHTOB HApPTOWKHM HAET Y HEro B O4H-
CTKH?

Pagosoli HBaHOB MOXET NOYHCTHTL KOTEN KAPTOWKHY 32 4 4,
a pspnosofi [MerpoB —3a 6 u. ¥ pagosoro Hsanosa 10%
KapTOWKH WAET B OYHCTKH, a y pagoeoro [lerpoa — 15%.
OnHaxAbl OHH CeAH BMeCTe YHCTHTb KOTeJ KapTOLIKH.
CKOJ/IBKG TPOIEHTOB KAapPTOLIKH YHAeT B OUMCTKH NPH co-
BMecTHOH paGore?

Crapunnas sadasa. Bapocaomy paGoTHUKY NAATAT B HeAeNI0
a pyGaeli, a mansuuky Ha b pyGaeit Menbwe. CkoMBKO 3apa-
GoTa/n oHU BMecTe, eciin nepebiit paGorana ¢ HeleAb, a BTO-
poil — b Hepesb, ecuu:

a) a=>5, =3, 6) a=06, b=4?

Crapunnas safa4a. Kynen kynua b nyioB Tosapa 3a ¢ pyGaei,
a nponaa kaxaw#h nyn 3a o pybael. Ckosbke MpHOBLAY OH
MONYYHJ, €CJIH;

a) a=3, b=20, ¢=50; 6) a=0,84, b=25, c=186?
Ioesn 3a t 4 npoxoaut S KM. Kakoit nyTs npowen 651 noesn 3a
TQ e BpeMa Ipu ckopocTH, GoAblliedl NepsoHauaAbHOH Ha
@ KM/u4, ecan;

a) a=10, §=210, {=3; 6) a=20, S=240, t=4?
Hekro 3anan feHer. Uepes Mecsll on Bepays g pyGaeh, elte ue-
pe3 Mecsil b py6Gaeit, BHIIATHB 3a 2 Mecana - BCel CYMMEL.

CKOABKO [€HEr OH eille OCTAaJCH JOJAMEH, eC/H:
a) a=>5000, 6=4000, n=5; 6) a==8000, h=3000, n=7?
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958.

959,

960,

961.

962,

963.

964

965,

a
Kako#l cmbicn umeeT apobb 5 ecan

a) a — paccToAHHE, b — BpeMA ABHKEHHSA,
6) a — paccTosiHHe, f — CKOPOCTL?

[Mewexon mpoiuesi paccTOAHME S KM €O CKOPOCTBHIO ¥ KM/y.
CKOJBbKO 3TO 3aHAM0 BpeMe€HH B 4Yacax; B MHHYTaX?

JlBa neurexona oTNpapAsIOTCH OAHOBPEMEHHO H3 OAHOTO NMYHK-
Ta B IJpPOTHBONOJOXKHBIX HanpaBaeusax. Hx cxopocry
X KM/4 Uy KkM/u.

a) Kakoe paccrosine Gyaer MeXRy HHMH idepe3s 2 u?

6) Uepes ¢CKOABKO 4YacOB PAcCTOsiHME MeXAY HHMM Oyner
S km?

JpBa newexona BuIIY OXHOBPEMEHHO HABCTPeYY APYT APYTY
M3 ABYX NYHKTOB, YAAJAeHHHX Ha paccrogime S km. HUx
ckopocTH X kM/u ¥ y kKM/4. Uepes cKoAbKO 4acoB OHM
BCTpETATCA?

IlBa noesna oAHOBpeMEHHO BBHILLIM M3 GJHOIO NYHKTa B NPOTH-
BOTIONOXKHBIX HAMIPABJAEHHAX, H Yepe3 2 4 paccTosiHne Mexay
HUMH GbiA0 S KM. CKOPOCTb OfHOTO noe3sia v km/4. Onpene-
JIHTE CKOPOCTH RPYFOro.

JBa noeaga 0JHOBPEMEHHO BHIUIJIH H3 OJIHOTO YHKTA B GAHOM
HANpapBJeHNH M 4Yepe3 3 4 pacCTOAHAE MeXAy HAMH Gblao
S km. Ckopoctk ogHoro noesga v Km/u. Onpeaeaure cKo-
POCTb APYroro, €C/H H3BeCTHO, YTO OHA!

a} Goabumie v, 6) MeHblIe o.

3adaua Apuabxare: (V—V/I 8a.). [Ipa cBeTHAa HAXOAATCH Ha
MAHHOM pAacCTOAHHH d ApYr OT ApPYyra, ABHXKYTCA OAHO K
APYrOMY C JaHHBIMH CKOPOCTAMH x H y. Onpejpeante Touky
UX BCTPEUH (T. €. paCCTOAHHE OT MECTa BCTPEUH [0 NepBOHA-
YASBHOrO TOJOKEHHS CBETHN).

Hz ropona seiuen neulexol co CKOPOCTBIC @ KM/4, yepea £ 4
BC/JeR 3a HHM Bbiliiel BTOpOH Nemlexod <o CKOPOCTHIO
& kM/u. Uepes CKOMLKO YACOB [10CNE CBOErO BBIXOAA BTOpOH
Neliexof, AOTOHAT [€PBOro, eciH:

a) a=5, b=6, t=3;
6) a=4, b=06, i=4?

IMoean us A B B wen { 4 co CKOPOCTLIO U KM/U, 32 CKOJIBKO 4a-
COB OH Mpoitner paccrosinve AB, eclM yBENTHYHT CKOPOCTb HA
a KM/u, ecnu;

a) t=3, v=60, a=30;
6) t=4, v=75 a=25?



967.

968.

969,

[Toesn npouen paccroanue AB 3a ¢ 4 co0 CKOPOCTLIO T KM/4.
C KaKol cKopoCTbio HONMeH Gbla Gul HATH T0e3[, YTOGBI
npyiiTy B B Ha @ 9YacoB paHblle, echu:

a) t=5, U=80, a=1;

6) t=6, v="60, a=2?

B) l'lop,OepnTe Apyrae 3nayeHua f,vaa, npy# KOTOpLIX OTBET
Bhipax»aeTcd UefbIM 4YHCAOM.

HekoTopyw paory @ uesloBeK MOrYT BBINGJHHTL 32 ¢ AHEH.
3a cKoJabKO fHel 5Ty paGoTy MOTYT BHINOJAHATL & uesio-
BEK, €CJIH:

a}y a=12, b=15, ¢=230;
6) a=18, =20, c=50?

Hekortopyto pabory @ 4yeZoBeK MOrYT BHINOMHATE 33 ¢ AHeH. 3a
CKOMbKO JAHEeH 3Ty paGoTy BBINQJHAT Takue e paGOTHAKH,
ecin ux Gyner Ha b desoBek Mmenbuie? HMasecrtHo, uro:

a) a=30, b=10, c=28;
6) a=42, b=7, c=30.
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§ 9. TUHEWHDbIE YPABHEHUSA
C OAHKUM HEM3BECTHbBIM

9.1. ¥paBHeHHR nepBoR cTeneHH
¢ OAHHM HEH3BeCTHbLIM

ChenylouiHe ypaBHeHHA

bx—3=0,
x+5=0,
—2x—7=0,
3x=0

MOTYT CJAYXKHTE ApUMepany YpaBHeAHH NepBOl CTeNeHH ¢ OJHUM He-
H3BECTHLIM.

Bripamenue, 3aNHcalnoe B ypaBHEHHH CE€BA OT 3HAKA pPaBEHCT-
Ba, HA3LIBAKT JIEBOH UACTHI) YPABHEHHMSN, 4 BLIPAKEHUE, 3aNHCAHHOE
CcnpaBa,—MpaBod 4ACTh0 YPABHEHHS,

Tenepb MOXKHO CKa3aTb, YTO YpaBHeHHeM NepBOH CTeneHH ¢ Of-
HMM HEH3BECTHHIM X Ha3BIBAIOT YpaBHeHWe, JIEBAA YacTh KOTOPOro
€CTh MHOTOYJEH CTAHAAPTHOMO BHWAA MepPBOH CTeNeHH OTHOCHTENRHO
X, @ MpaBag — HyJb.

O6wmKil BHJA ypABHEHEMH NepBON CTEeneHM ¢ OJJHHM HEW3BECTHBLIM
X TaKOB:

Ex4b=0  (k0),

rie £ u b — aapanuble uucaa. Yueno £ HaseiBaoT KospdHuHeRTOM
NpH HEH3BECTHOM B 3TOM YPaBHEHHM, a 4uceao b — cBobogHbiM uae-
HOM 3TOTC YpaBHEHHS.
Tak, B ypaBHEeHHH

5x—3=0
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5 — KO9(PHILHEHT TPH HeH3BeCTHOM, a (—3) — cBOGOAHLIH uaeH,
B ABHEeHHH
P 3x=0

3 — k03P UIHEHT NPH HeHaBecTHOM, a 0 — cBoBoAHLIA ujeH.

KoptieM (MAH pelmleHHEM) YpaBHeHHA Ha3wBalOT TaKoe YHCIO,
MpH NOACTAHOBKE KOTOPOro B ypaBHEHWE BMeCTO X NOJY4aeTCs Bep-
HOe HHCJIOBOE PaBeHCTBO.

PewnTs ypaBHeHHe — 3HAYMHT HAHTH BCe €T0 KOPHH.

Urobnl pelidTh 06liee ypaBHeHHe NepBoH CTelNeHH

x4+ b=0 (k£0), (1)
OyneM paccyxaaTth TaK.
[Ipeanonoxum, 4YTo 4HCAQ X, €CTb KOpeHb ypaBHeHHs (1)
INoacrapnss ero B 370 ypaBHeHHe, MOAYYHM BEPHOE YHCAOBOE Pa-

BEHCTBO kx0+ b—0. (2)

flepeHoca YHcAO b ¢ NPOTHBONMO/IOXKHEIM 3HAKOM B MPaByK 4acThb
paBeRcTBa (2), MOJYYHM BepHOE YHCJAOBOE DABEHCTBO

bxy= —b. (3)

Paagenus o6e wacth pabeHcTBa (3) na k, noaydum, 4ro

&
Y= —7-
ChezoBaTeabHO, paBeHCTBO (2) CMpaBefaHBO A
=_°
=—z-

Mbl mokaaaaH, uTO €c/IH X, — KOpeRb ypaBHeHHA (1), To on pa-
b
BeH uHCay —.

b o
Tenepb Hano NpoBepUTh, YTO YHCAO % AENCTBHTENbEQ KOpEHB

b
ypaBrenus (1). Jlns sToro noacTaBuM —7 B YPaBHeHHe (1) n nony-
YHM BepHOe PABEHCTBO:

k(—3)+0=0.

TeM camMsiM MBI JOKa3aJiH, 4TO ypaBHeHHe (1) HMeeT eIHHCTBEH-
HBIH KOpeHb

Hrak, gas Ttoro, yrofel pemiMTh ypaBHeHHe (1), mago:

1) nepenecTu c¢BOGOAHHA WJMEeH 3TOr¢ ypPaBHEHHA B IIPaByw
YaCTh, H3MEHUB TPH 3TOM 3HAaK Yy YHC/IA b HA NMPOTHBOMOACGKHEIN;

2) pasfesuTh 06e HACTH NONYYEHHOTO YPaBHEHHA Ha KoS¢HIH-
€HT NPH HeH3IBECTHOM.

Torpa wucno, nonyyenHoe B NpaBofl 4acTH MOCAefHErs ypaBHe-
HHfl, ¥ ecTb €AHHCTBeHHEIA KopeHb ypaBHeHHs (1).
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970°.

Yro Ha3biBAWT KOpHEM YpaBHCHHA C OJHHM HEU3BECTHBIM?

971°. Uto 3HAMHT pelIHTh YPaRHeHHe?

972.
973°.
974°,

975.
9786.
971.

978.

979.

980,

981,

982,

202

Kakoe ypaBHeHHe Ha3bIBAIOT ypaBHEHHEM MEPBOA CTENEHH ¢
OAHHM HenaBecTHHIM? [lpuBesuTe NpHMEpH.

CKoAbKO KopHeH HMeeT ypaBHEHHe NepBofl CTENEHH ¢ OAHHM
HeH3BECTHBIM?

B ypasHenun —3x-+5=0 nazoBHTeE:

a} csoGoAHBIA YAeH;

6} K03 PHUHEHT NPH HEH3IBECTHOM,

Kakos o0IWH#A BHA YPaBHeHHA Neppofl cTeneHH ¢ HeH3BeCT-
HbIM X7

HanrmuTe TpH ypaBHeHHA NepPBOM CTeNeHH ¢ OJHAM HeH3Be-
CTHBIM.

flBnseTca NH AaHHOE ypaBHeHHe YpaBHeHUEM Mepeofi cTeneny
¢ ONHHM HEeH3BECTHBIM:

a)y 4x—2=0; 6) 6x=0;

B) 3+ 7x=0; r) O.x=0;

) —2144x=0; e) %x—%=0;

W) dx=—05; 3) (4,7—4—0T)x—1=0;

1) 0. x—6=0; K) 0=T7x—2?

CocTaBbTe ypaBHEHHE [IEPBOH CTEIEHU C OJHHM HEH3BECTHbLIM,

eCNu;
a) k=—3, b="5; 6) k=2, b=0;
B) k=—1lg, b=T; 1) k=g, b=—10;

1) k=30, b=—20;  e) b=T5, k=—8;

K} k=0,(3), b=0; 3) b= —175, k=4,

Kakoe u3 uucen 3; 0; — 1 aAnisercs KopHEM ypaBHEHHA
2x+2=0?

SIsnsieTca AH YHCAO % KODHeM YpaBHeHHA:

a) bx—8=0;, 6) 4x—8=0,

B) 8x—4=0; r 1,3x—0,656=0;

1 ) LI
) 7Tx—3,5=0, €e) Ex—O?

Pemyite ypasHeHue:
a) 3x—7=0; 6) 5x=0,
B) —8x—10=0; ry 4x+15=0.

Usicno ks40. Pewnrte ypapHeHHE:
a) kx—i0=0; 6} kx+23=0,
B) kx+a=0; r) kx—b=0.



9.2, JinHeHinbie YPABHCHHA ¢ OJHHM HCH3BCCTHBIM
Cuenywline ypapHeHUsA

Tx+9=0,
Ix—5+42x—1=2,
4x—~3=3x—4,

0=2x—7—x—1,
6x—3+2x=3x—4—x+1

ABAATCH IMPHMEpaMH JHHeRHBIX ypaBHeHHH ¢ OZHHM HeH3BeCT-
HBIM X.

BooGie, auHelHLIM YypaBHEHHEM C OAHHM HEH3BECTHbIM Ha3niBa-
10T YpABHEHHEe, J¢BAS M [PABAA YACTH KOTOPOro €CTh MHOTOUJEHMH
nepBoil cTeNeHN OTHOCHTENLHO X HAM uncaa. UseHbl MHOMOYAEHOB,
HAXCASLIHXCHA B JIeBOH H [IPaBOH YACTAX ypaBHEHHA, HA3LIBAIOT 4Jae-
HAMM YpPaBHEHHA.

YpaBHuedne kx+ b=0, rue £ 0 & — nioBoule KaHHBIE YHCAA, €CTh
JAHHedHOe YpABHEHHE KAK MPH R, OTAHYHOM OT HY/d, TaK M Npu k&,
pPaBHOM HYJIO.

TpH &, OTAWYHOM OT HYJf, OHO, KAK OTMEUAJIOCH BhIlIe, HA3bIBA-
eTcA TaKXe YpaBHeHHeM NepBoi CTeneHwu.

Takum o6paszoM, YpaBHeHHe NepBOH CTeNeHH ¢ OJHHM HEH3BeCT-
HblM X €CTh YaCTHBIH cayuyall auaefiHoro ypasHeHHA ¢ OAHHM HeH3Be-
CTHBIM X.

PaccMoTpHM JHHefiHOe ypaBHeHHe

kx4 b=0, (1)

rie £ u b — pauHBle wHCHa.
Kak nokazaHo B mnpedblgylleM nyHKTe, ypasHeHde (1) npwu
k=0 nMeer eAWHCTBEHHEA KOpPeHb X5= -5 B cnyvae k=0 ypas-

HeHue (1) umeer BHA: 0.x46=0.

B stom cayuae, ecam b~0, To ypaBHeuue (1) He vmeer Kop-
Heit, a ecan =10, To #06oe AefiCTBHTENbLHOS YHCAO ABAACTCH KOP-
HeM ypaBHenus (1).

Hraxk, nuneiinoe ypapHeHue (1)

1) npu k=20 umMeeT eJHHCTBeHHBIH KOpeHb Xy= —

b

| o

2) npu £=0 u b5=0 He MMeer KopHei,

3) npy k=0 n =0 umeeT GecKOHEUHO MHOTO KopHell — mwofoe
AeficTBUTENBEHOE YHCAQ ABAACTCH €ro KopHaem.

JBa ypaBHeHUs Ha3bIBaIOT PABHOCHALHLIMH, eC/H Nio6ol KopeHb
Nepporo ypasHeHHs ABJAASTCH KOpHEM BTOpOro, a Jio6ol KopeHb BTO-
pore ABASETCH KOPHEM NEpPBOLO.

OTMETHM TPH YTBEPKAECHHA

1) Ecan 00e yacTh ypaBHEHHS YMHOMHTb HAH Pa3Ac/HTL HA oA-
HO ¥ TO XKe OTIHUHOE OT HYJA YHCIIO0, TO MONYYHM YPABHEHHE, PABHO-
CHJ/IBHOE HCXOAHOMY.
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Hanpuuep, YMHOXHB JICBYH) H NPpAaBYK 4YacTH YPABHCHHA

1
x—1=2x—= (n

Ha 7, NOJYUHM YPABHEHHE
Tx—T7T=14x—1, (2)

paBHOCUJEHOE HCXOAHOoMY. [loTOMy YTO ecsiH 4HMCAO X, eCThb KOpeHb
ypasHeHHnd (1}, TO BLINOAHAETCA YHCJOBOE PaBeHCTBO

1
X 1=20— . (3)

¥YMHOXKHB ero Ha 7, NOJYYHM, YTO BLIIOAHAETCA YHCAOBOE pa-
BEHCTEO

Tx,— 7= l4x,—1, (4)

noXasbiBAKWLIEE, 9TO X, €CTh KOopeHb ypaBHeHua (2).

Ecnu ke x; eCTh KOpeHb ypaBHeHHA (2), TO cOpaBeASiHBO YUCHTO-
Boe paBeHcTBO (4). Pazgeans ero Ha 7, IOJYYHM, YTO CNpPABELSHBO
YMCJI0BOE paBeHCcTBO (3), NOKA3RIBAIILEE, UTO X, €CTh KOPEHb YPaB-
Henua {1).

BMecTo Toro yTobnl [OBOPHTDL: YMHOXKHM JEBYI0 M NPaBYK) YacTH
YpaBHEHHS Ha 4YHCJIO k, FOBOPAT. YMHOXKHM ypaBHEHHe Ha UHCI0 &,

2} Ecay nepeHecTH ulleH YPaBHEHHS ¢ NPOTHROMOJCGKHBIM 3HA-
KOM H3 0AHOI YaCTH YPABRHEHHA B APYIYK, TG MOAYYHM YyPARHEHNe,
PABHOCHABHOE HCXOJHOMY.

Hanpumep, ypaBHeHHA

3—2x=D5r+3 (5)
3=5x+3+2x (6)

PaBHOCHJ/IBHEE,

Urofpl noayyurh ypasHeHHe (6), MBI mepeHec/H ¢ NPOTHBOMO-
JOXMHBIM 3HAKOM ujieH —2x ypasHedus (D) u3 neBoll ero sactu B
Npasylo.

loBopaT: nepeHeceM uJeH JaHAOIC YpaBHEeHHA W3 OfHOA ero ua-
CTH B APYrYW, NOAPA3yMeBas, YTO MepeHOCHMbIA YJeH HAajo B3AThb
C TPOTHBOMOMOKHLIM 3HAKOM.

3) Ecau B neBoH HAW Npaeod 9acTH JUHeHHOro ypaBHeHHA MpH-
BECTH Noa00HbIE 4ieHb, TO NONYYHM YpaBHEHHE, PABHOCHAbHOE HC-
XOAHOMY.

Hanpumep, ypasHenus

x+x4+2—1=0
2x+1=0

H

PABHOCHJILHEIL.
CrnpasepanuBocth yrBepxkaenuii 2) u 3} nokaswiBaerca Takxe,
KaK CNpaBeqMUBOCTh YTBEPHOeHHA 1).
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A

983°.

984°.

985°.
986°,

987°.
988.

989.

990,
991.

992.

Kakoe ypaBHelHe Ha3biBAIOT JHHERHLIM YpaBHEHHEM ¢ ONHHM
HeusBecTHeIM? [lpaBeanTe NpUMephl AUHERHBIX YPaBHEHHIL.

Slpaserca AH ypaBHEHHe MepBof CTeneHH JHHEHHbIM ypas-
HeHueM?

Hro HasbiBAaOT uNeHaMM JAHHEHHOro ypaBHeHus?

Kakue ypasnenns HasniBaiT pasHocuabHetMH? TlpuBennte
MpHMEPL PABHOCHABLHBIX YpaBHEHHR.

Kakue yTeepnesuns o paBHOCHALHOCTH JTHHEHHBIX YpaBHeHHH
BAM H3BECTHHI?

Ana kakux sHauewndi £ W b Auneiinoe ypasHenue
kx4b=0;
a) HMeeT eJHHCTBEHHOE PEIIeHHE;

6) He MMeeT peleHHI;
B) HMeeT GECKOHEUHO MHOTO pelIeHHH?

SIBnaerca AH DaHHOE ypaBHeHHe JHHEUHBIM YpaBHEHHEM C Of-
HUM HeH3BECTHLIM:

a) 2x—5=3x—4;

6) 05x—7,3=—4x-6;

B) 0-x=0,

r) ¥ —3x4+4=2242x—3;

B} —10=5x—4;

e) ¥ 43x—5=0;

K) x+y—4=0,

3) 7Tx4+0-y—21=07

HanuwuTte 1Ba mUHefHBIX YpABHEHHS C ONHHM HEH3BECTHBIM.

Kakue u3 uncen 5; 2,3; —8; 7 ABAAIOTCA KOPHAMH YPaBHERHA
7x-+56=—2x— 167

PapHoCHJIbHEL JH ypaBHeHHs:

a) 2x+4+3=0u 2x=—3;

6) 3x—7=4x—3 v 0=(4x—3)—(3x—7);

B) —3dx—7=01n 3x47=0;

r) —2x4+3=0H 2x4+3=0;

a) 3x—74+2x—3=xu 4x—10=0?

9.3. Pewenne NHHeRHBIX ypaBHeRnH
¢ OAHHM HEH3BECTHBLIM

PaccmoTpum npHmepsi.
fipumep 1. Pewmnm ypasHeHHe

3x—542x—1=0. (1)

anBe,[lH nopoGHEE YaeHb B JAeBOH 4acTH 5TOMO ¥paBHEeHHA, NO-

JYYHM ypaBHEHHE

5x—6=0, (2)
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KoTopoe paBHocuibHO ypaBHeHuid (1). Ho ypaBueHue (2) umeer
eIHHCTBEHHBIH KOpEHE:

6
H=F-

CaepoBaTenbto, H ypaBHeHue (1) HMeeT TOT Xe caMbIH elHHCT-
BEHHBLIA KOPEHB:

6
x0='g .

flpumep 2. PewluMm ypabBHeHUe
2x4+8=2x+86. (3)

[lepenecs waensl NpaBoii 4acTH 3TOTO YpaBHeHHS B JCBYIO, MOAY-
YHM YpPaBHEHHE

2x+8—2x—06=0,

paBHOCHJIbHOE ypaBHeHHo (3).
Ilpusens nopoGHble uneHbl, NOAYYHM JHHefiHoOe ypaBHeHHe

0x+2=0, (4)

PABHOCHJBHOE YpaBHeHHIO (3).

YpaBHeHHe (4) He uMeeT KopHelf — HeT YHCAA X, KOTOpOe YAOB-
JeTBOpANO Obl 3TOMY ypasHenuw. C/JeaoBaTe/bHO, H YpaBHeHue
(3) He umeer KopHef.

Npumep 3. Peuwium ypaBHenue
2x4+1=3x+1—x. (5)

[TepeHecA 4jeHHl ero NpaBod YacTH B JEBYK H NpHBeAs mnogob-
Hble WIEHBl, NOAYYHM JHHelHOe ypaBHeHHE

0x+0=0, (6)

paBHocHJILHO® YpaBHeHHIO (D).

YpaehHenue () obpallaerci B BepHoe YHCAOBOE PABEHCTBO NPH
JI060M UHCI0BOM 3HaveHHH x. CliepoBaTe bHO, ypabBHeHue (D) uMeer
OeckoHeuHO MHOro kopHeii: aiofoe AeficTBHTEAbHOE UYHCAO €CThb KO-
peHb ypaBHeHHA (5).

3ameuanue Mbl paccMOTpend npuMepbl JHHEHHLIX YpaBHe-
HHAl ¢ OQHHM HeH3BecTHHIM . JIioGoe TaKoe ypaBHEHUe MCOXHO pe-
WuTh, NepeHecsl BCe WICHBI €T0 NMPaBod YacTH B JIeBYIO M NMpuBend
sareM noaolHule wieHel. B peayawTarte noayuumres:

1) auGo ypaeHeHue meppoll cTeNeHM, KOTOPOE MMEeeT elHHCTBEH-
HBll KOpDEHB;

2) nnbo nuHeliHoe ypaBHewne (x4 0=0, nokasuiBaloluee, 4TO
aofoe AeACTBHTe/NbHOE YHCAO eCTh KOpeHb UCXOOHOTO YpaBHeHHA,

3) au6o nunefiHoe ypaBHeHHe 0-x4b=0 (b50), nokaswBaio-
mee, YTO HCXOAHO® YpaBHeHHe He HMeeT KopHefi.
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N
Moxer an nHHeliHoe YPpaBHeHHe C OAHHM HCH3BECTHBIM HE

993°.

9947,

995°.

996.

997.

998,

999,

1000.

HMeTb KopHe#? [NpuBennTe mpHMephl.

Moxer nH nHHefiHoe YpaBHeHHE C ONHHM HEH3BECTHHIM HMETD

eIHHCTBeHHBIA KopeHb? [lpuBennTe mpuMepbl.

Moxer nu annedinoe YPaBHE€HHe C OAHHM HEH3IBCCTHHIM HMETh

GeckoHeuHO MHOrO KopHeli? TlpuBennte npHMephl.

PewnTte ypaBrenne (996—1003):

a) x+4=9; 6) x+5=5; B) x—8=8§;
r) x42=—4; o)y 7x=10; e) bx=1;
xK) %x=2; 3) 3x=%; u) 12x=0,
K) —3x=0; ay —x=0; M) -—-;-x=0.
3 6 1
a) —7¥=—% 6) —2§x=7;
B} 0,2=05x; r) 1,8x=—10,72;
2 1 _ i
ﬂ\) l§x=2§y e} 3»5x_2§’
k) §=4; 3) %=4.
a) 3x—5=0; 6) Tx—4=0;
B) 7—x=0; r} 5—x=0
n) 18 —10x=0; e) 15 —7x=0;
My x—2x+43=T, 3) 2x—4x—1=2;
H) 3x—b=ux; K) 4x—2=ux;
a x—3=2x+41, M) 3x+2=>5x—7.

a) Tx—34x=4x—94bx;
6) x+5—8x=7+42x—4,;
BY x+02=04x+43.2;
r) 0,5x—3=08—14x

) %—3x=%x—2+x;

|
UL
X X . X X
a) 0-x=3; 6)0.-x=—2;
B) 0-x=0; ry 3x—3x=0;
1) 3x4(2x—1)=10; e) Bx—(3x—1)=3;

K) (3x—2)—(x—1)=10;

3) T—(2x—3)=x—(2—4x);
H) 12x4+4=3(4x—2);

K) 5—3(x+5)=7—(24 3x);
ay —x+3+x=x—(x—3%

M) Bx—44-2x=7(x—3)

H) 6(x—3)=12;
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1001.

1002,

1003,

o) 14=7(x42);
n) 2(x—1)—4=6(x+2),
p) 3(x+1)—5=6(x—2).

a) 3x—5=x—:3; 6) 2;“s=x—3;
x—~3 | x42 1
VA 2_2‘ 2x—3
r) 2x4—3+x-;- =6'+' x;— ]
a) x+3=2x—4; 6) 2x—4=7x+2;
B) x+4=x+2; r) 2x—6=23x;
a) bx="6ux; e) 2x4+5—Tx+42=3;

K) 3x—5=—2x+4+7+5x—1%
3) x—143x—5={(x—b)—(x—3)+(x+1).
ay 7x+2—3x4+10=0;
6) bx—8—(3x—8)=0;
B) 3x—1 —(2x4-5—x)=0;
ry 1,62—28x—(1,72—52x)=0;
a) bx+7—2x—(3—2x+4x)=0;
e) 7—0,2x—(21,28—1,6)=0;
| 1
k) Ex«—3—(2—-3-x =0;

1 2
3) 1 -5-—0,5x—0,4—|—g x=0,

9.4, Pewenne 3aaau ¢ nNOMOIbIO
JHHEHHBIX YpaBHeHHH

PaccMOTpHM pelleHHe CTAPHHHOH 3amauu.

3amaua l. Jlerena crana rycefi, a HABCTPeYY HM NETHT OAHH
rycs H FoBOpUT: «31paBcTBYiiTe, cTO Fyceiil» A Boxak emy u orBeya-
eT: «<Her, Hac ne cto ryceit! BoT ecan 6p1 Hac GBINO eme CTOALKO, Aa
ellle MOACTOJBKO, Aa elle YeTBEPTh CTOJbLKO, Aa Thl, TYCh, TO GLLNO

6p cTO ryced. BoT W paccunTadi-ka, CKOJALKO Hac»,

Pemenune B 3agave Hago y3HaTh, CKOJALKO Tycell B crae.
OGo3HauHM 3TO KOJHYECTBO uepez x. BoxaK ckasan, uto ecad

Oui rycedl Gnno:
gllle CTOMILKO JKe, T. €. ellle X;

€ule IoJCTONbKO Ke, T. e. €ue Ex;

1
elile 4eTBEPTb CTOMBKO XKe, T. €. €We - X,

JIla eile OQME TYCh,
T. € BOXAaK CKasaJ, 4T0 ecqd Gbl ryceil Goio:

x—|—x—|—%x—|—%x—|— 1,

TO HX OGbli0 OBl CTO.
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CaenoBaTesbHO,

x+x—|—% x—l—% x4 1=100.

[Tonyuuaocs AMHellHoe ypaBHeHHe ¢ ORHHM HEH3BECTHLIM.
Pewp 370 ypaBHEHHE, HOAYUHM €NHHCTBEHHKA KODeHb: Xy==36,
a 9TO 03HauaeT, uTo B crae Ouno 36 ryceii.

BoTt

ellle onHa 3anavda.

3anauwa 2. Oruy 50 ner, a cutHy 20. CKOALKO JeT ToMy Ha3aj
orel, 6bl1 B 3 pa3a crapuwe chiHa?

PewenHe O603HaYHM HCKOMOE KOMHUECTBO JET Yepes X, TOTAa
x AeT uazax otiy 6wio (80— x) ser, a cuiny (20— x) aer. Tak kak
B To BpeMms oTell Gbi1 B 3 pasa crapuie ChlHA, TO

50— x==3 (20— x).

[Toayuuaock nugediHoe YpABHEHHE C OLHHM HeH3BecTHHIM. Pemns
ero, HaHOeM eJHHCTBEHHHIH KopeHb: x=25.
CrefoBaTesbHO, ORAThH JeT Hasan oteu OblA cTraplue ChHIHA B

3 pasa.

1004,
1005,

1006.

HakiguTe 1Ba yucaa, cyMMa KOTOpHIX paBHa 86 M 0HO YHCAO
Ha 12 Gonbmwe apyroro.

a) B rpex wxkonax 3230 yuammuxcsa., Bo Bropo# wkose Ha
420 yuyammmxca Oosnlie, YeM B IepBoH, a B TpeTheH Ha
350 yuawuxcsa Gonbpuie, 4eM B [epBoi. CKoOJAbLKO ydaluxcs
B KaXKAoH wWKoJe?

6) Ha tpex nonkax 276 kuur. CKOJIBKO KHHT Ha KaXXAOH
noJKe, eclH Ha BTopoill nodke Ha 16 kHHr Goabiie, yeM Ha
neppoli, a Ha TpeTbed B ABa pa3a GoJblUe KHUI, 4YeM Ha
nepsoii?

B) [lepumerp TpeyroasHuKa pasen 70 cm. Onpeaenure CTo-
pOHBL TPeYFOJNbHHKA, €CJH OepBaf CTOpPOHA B TPH pasa
Godbme sropoll U Ha 7 cM GoJbiue TPeTheH CTOPOHBI,

r) B Tpex nexax sasopa pa6otaror 2400 uenosex. B mepeoM
uexe BABoe Gosbile paGOuHX, 4eM BO BTODOM, @ B TPETheM
Ha 200 paGouynx MeHpine, yeM Bo BTOPOM. CKOJMbKO paGounx
B KamiaoM Lexe?

a) 3a gBa KuaorpaMma 610K M OIHH KHAOCPaMM CJAHB 3a-
aaatual 36 p. CKOMBKO CTOHT OOHH KHiaOTpamMMm fGAOK M
OHH KWJIOTPaMM CJIMB, CH KHAorpaMm sGjaoK Ha 9 p. no-
poXe KHAOrpaMMma caHs?

6) Ot opHoro ropofa R0 APYTOTO NAacCaXHPCKUA noe3s Hier
4 4, a mamunaa 5 u. KakoBa cKopocTh noesia, eciid CKOPOCTb
MalWKUHL MeHblie Ha 10 kM/u?

1007. Hano pasMennts 1 py6abw Ha MoHeTH io 10 v b Koneek, arolH

Beex MoHeT Guisio 26, CKoabko 1o HO BbITE MOHeT nio 10 Ko-
neex?
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1008. Ha ny7b no TeyeHUIc PpeKH Napoxoi 3aTpaTha 3 4, a Ha o6par-
Hbifl nyth 5 4. CKopocTh TeueHns 5 km/u. KakoBa cKopocTh
napoxona B crosdeli Boge?

1009. a) Ha pnifanke oTeu ¢ chiHOM nofimMadn 15 puibok. CKoaAbKo
No#MaJ ChiH, €CAH H3BECTHO, YTO oTell noliMasn GoJblle ChHa
Ha 3 pHGKH?

6) Macca Beapa ¢ sopoll 10 kr. Kakopa Macca Beapa, ecim
M3BECTHO, YTO 0HO Ha 9 Kr Jerde BOAW B HeM?

B) CKOJbKO CTOHT MakeT MOJOKAa, eclid OH A0poXe GaToHa
xgeba Ha 2,3 p., a 3a BCO NOKYNKYy 3annataiau 8,7 p.?

1010. a) INepumerp npaMmoyroapanka pasen 20 cm. Haiaurte ero
OJAHHY H WHPHHY, €CAH OJAMHa Ha 8 cM GodAblie WHPHHH,
6) [Nepumerp npAmoyroabHaKa paren 20 cm. danna B naTs
pa3s Goablle WKMPHHHL. HafiaMre AAHHY H WWHPHHY 3TOTO NpsH-
MOYTOJNBHHKA.

) Haflgute nauny H WLPHUHY NPAMOYIoJIbHHUKA, €CJIH 43Be-
CTHO, YTO IIMPHHA Ha | cM MeHnlle AJMHE, 2 NEPHMETp pa-
pen 20 oM.

1011, a) CymMma nBYX nocileJoBaTeNLHBIX HeTHEIX HHCEA paBHa 38.
Halipute 3TH 4ucaa.

6) CyMma Tpex nocsefoBaTeNbHEIX TeTHEIX YHCes paBHa 18.
Haétpute 3TH 4mchaa.

B) CyMMa IBYX noclefoBATENbHbIX HEYeTHbIX UHCEN PaBHA
24. Hafiaute 3TH uncna.

r) CyMMa Tpex noCaeAoBaTeJbHHMX HEYETHBIX UHCEJ paB-
Ha 21. Hadinate sTa umcna.

1012, a) Tpya maccoit 6,5 T nepeBoansnn Ha Tpex rpysoukax, Ha

NepBOM U BTOpPOM TPY30BHKax Gbuio Ha 0,1 T Goabire, uem
Ha TpeTbeéM, a Ka nepBoM — Ha 1,5 T Goabwe, yeM Ha BTO-
poM. CKOBKO TOHH rpy3a GLlJIo Ha KaXJIOM Irpy30BHKe B OT-
AeNBHOCTH?
6) Ha Tpex noakax cToAT KHurd. Ha nepmofl Ha 4 kuHru
MeHblle, yeM Ha BTOPO#, a Ha TPeThell B ABa pa3a MeHblie,
ueM Ha nepeofl U BTopofl BMmecTe. CKOJABKO KHHUI CTOHT HA
KaKA0A noJike, ecad #€X Bcero 967

§ 10. CHCTEMBI JIMHEMHbBIX YPABHEHUH

10.1. ¥parneHua nepeoil cTeneHu
¢ ABYMS HCH3BECTHLIMH

YpaBHeHue

ax+by+¢c=0, (1)

rac a, b, ¢ — AaHHbl€ YHCAA W XOTH OBl oAHO M3 uHcen 4 HaN b oT-
JHYHO OT HYJAA, @ X H I — HeH3IBECTHBIE, HAIBBAKT YPABHCHHEM
IIC])BOI'i CTCNEHH € ABYMA HEH3IBECTHBIMM X H ¥.
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3To nasBaH@e CBA3ZAHO C TeM, 4TO JEBAA 4acTb YPaBHEHHS
(1) ecThb MHOroOWJeH CTaHAAPTHOIG BMAA MepBOR CTeNeHH OT-
HOCHTEILHO X H ¢.

Unesa @ M b Ha3wBaloT KoagpHUNEHTAMH NPH HEH3BECTHBIX, YHC-
a0 @ — KO3 OHUHEHTOM NPH x, 2 UHCAO & — Ko3hdHLMeHTOM TIPH ¥.

Bripamenus
ax, by, ¢

Ha3blBAKT 4aeHaMH ypasuenwHs (1). [lpu stom uHeao ¢ HaswBaOT
cBo0OdHEIM 4NEHOM.

Mapy uucen {x; §,) HA3LIBAIOT pelleHHeM ypaexenHa (1), ecan
3TH YHCAA YAOBJAECTBOPHAIOT ypabBHeHHIo (1), T. e. ec/An O0pH NOACTa-
HOBKE X BMECTO X H Y, BMECTO y ypaBHeHHe MPeBpalllaeTca B BepHOe

YHCAOBOE DABCHCTBO
ax0-|—by°+0=0.

[TpumepoM ypaBHeHHA NepBoii creneHd ¢ JABYMS HEM3BECTHLIMH
MOXKET CJAYXKHTh ypaBHeHHE

2x—3y+3=0. (2}

B vem a=2, b= —3, c=3, napa uucesa (0; 1) ecTb peweHue
ypaBHeHHA (2). Ho sierko BuaeTh, 4To ypaBHeHHe (2) uMmeer Gecko-
HeYHO MHore peutenuiéi. B camom feqe, €CAM BMECTO X MOACTABHTL
B ypaBHeHHe (2) jaw06oe YHCAO X, TO NOJAYYHM YpPaBHeHHe MepBoM
CTeNneHH ¢ OJHHM HeHM3BeCTHHM 4. Pewup ero, HaflleM HeKOTOpOE
HHCJIO Yy, KOTOPOE BMECTe ¢ 32aAaHHEIM YHCJIOM X, o6pasyer napy uu-
cenl {xg o) — pemieHne ypapHeHus (2).

[Monaras, nanpumep, xp=1, MOJAy4UM ypaBHeHHe ¢ OLHHM HeH3-

BECTHEIM ¥ 9.1 3y+3_0

5 5
Ero pemenue yy=x. CileaoBaTe/bHO, IApa YHCEN (l, 3) eCcTh

peuleHue ypaBHeHHs (2).
Eciau Ji060e UHCI0 Xy NOACTABHTE B ypaBHedne (2) U pelldTs No-
JyHeHHOE ypaBHeHUe MepBofi cTENeHH OTHOCHTENLHO Y.

—3y=—2x,—3,

TO MOAYUYHM:
y=2x+1. (3)

ClleaoBaTeNbHO, KAXKAOMY YHCAY X; COOTBETCTBYET pelleHHe
(%o Yo) ypaBHenus (2), rae y, HAXOAUTCH N0 AAHHOMY X, 1o popmy-
ae (3). Hanpumep, ecin x=0, To u3 dopmyan (3) caeayer, 4To
do=1, v napa uncen (0; 1) ecth pemenue ypasuenusn (2). Ecan xe
Xp=3, T0 U3 ¢opmyas (3) caemyer, uTe y,=3, H napa 4YHCeN
{3; 3) ecty pewenwe ypaBHeHud (2) H T. I.
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MoxHO eme ckazath, 4TO JW060e pelledHe ypaBHeRus (2) ecrtn
napa wHcea (xu; %x0+1), roe x, — Awboe YHCAO.
BooGme, JjgioGoe ypaBHeHHE BHAA
ax+by+c=0 4)

¢ kostd¢HUHeHTaMR g H b, He paBHBIMH HYJA, HMeeT OecKOHedYHo
MHOTO pelieHHil, NOTOMY YTO €r0 MOXHO PEIIHTb OTHOCHTEALHO Y
ApH AOGOM 3aJaHHOM YHC/AOBOM 3MAYEHHH X, H TOTAA NOJYYeHHOe
YHC/IO ¢, BMeCTe ¢ 3ajaHHBIM YHCJAOM X, 06pa3yloT napy 4Hcea
(xy, Yo} — pewreHue ypaBHenus (4). Tak Kak umncen X, GeckoHeqHo
MHOTO, TO H peuteHHA ypaBHeHUs (4) OeCKOHEUHO MHOTO.

Bruipasurs g wepes x H3 3aAaHHOrC YPABHEHHA ¢ ABYMA HeH3Be-
CTHLIMH X H § — 3T0 3HAYHT PellHTE 3T0 YPABHEHHE OTHOCHTEJbHO
¥ npH aw00oM 3aJaHHOM 3HAMEHHH X.

fipumep. Boipazum H3 ypaBHeHHS

2x—by+42=0 (5)

4 uepe3 X H 3ANMHIUEM BCe pelleHHs 3TOro YpaBHeHHs.
Pemenne 3anaaum nponssoasHoe uncao x. [lopcraBHMm ero
B ypabHeHue (D) u #HalfleM H3 NOAYUeHHOro YPaBHeHHWS Y

—5y=—2x—2,
_ —2%—-2
- -5
2
y=3r+3. (6)

dopmyna (6) Beipaxaer y Yepea x us ypasunenns (5). Bee peute-
HHA ypaBHeHHd (D) 3aNHCHIBAIOTCH B BHIE

(x; %x+%).

rie x — awnboe YKCAO.

1013°. a) Kakoe ypaBHeHHe Ha3BIBAIOT ypaBHEHHEM NEPBOR cTene-
#H C ABYMA HeraBecTHRIMH? [lphBefnte npumepw,
6) Uro HazHBaloT pelleHHeM YpabkHewns ax—+4+by-+c=0,
rie & U b He PaBHBH HYJI0 OJHOBPEMEHHO?

1014°, HazoBute uaennl ypaBHenus 5x—2y+ 3 =10, kospdpuumren-
Tl MPH X H Y, CBOGOAHEIN YJAEH.
1015. BripasHTre y uepe3 x H3 ypaBHEHUS:
a) x4+ y=>5; 6) 2x—y=3;
B —3x+42y=T; ry 3x—5y==§;
a) —3,5x+42y=02; e} x—0,3y=0,2,
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1016°.

1017,

1018.
1019,

1020.

1021.

1022.

1023.

flBnseTca M AaHHOe ypaBHeHHe ypaBHeHHeM Nepeoil cTene-
HH ¢ JBYMA HeH3BeCTHLIMH (Ha30BHTe KO3G{HUHeRTH NpH
HeH3BECTHHX M CBOGONHBIN 4aeH):

a) Ix—y+5=0; 6) 2x—5y—1=0;
B) 2x43y—1=0; r) 0-x—by—4=0;
A) dx—4=10; e) Oex+0-y=0;

K) 2y —3x+4=0,

3) x—0.y—3=0?

CocTaBbTe ypaBHEeHHe NEPBOl CTeMeHH ¢ ABYMSA HEH3BECT-
HEIMH [0 AAHHBIM &, & U ¢

a) a=>5, b=4, c=-—2;

6) a=0, b=—3, c=4,

B} a=0, =2, c=—1;

rya=—5, b=—1, e=0.

HannmnTe TPH YpaBHEHHAA nepsoﬁ CTeneHd ¢ ABYMA HEH3-
BECTHLIMH.

[Mokaxure, uto napsl uucea (1; —1), (5; —7), (—3; b) se-
JAIOTCA PelleHHAMH ypaBHenusa 3x+42y—1=0.

fABagerca AW pemeHHeM ypaBHenuns 2x—y-+4=0 napa

qHCeN:
a) (I; —2) 6) (0; 4); B) (—2; 1)
r} (3; 4) a) (5; 0) e} (—2; 0)

Hensierca sy napa uscea (1,
ay 2x—3y+5=0;
B) x—y—6=0; ry 7x—3,2y+4=0;
n) x+2y—7=0, e) 0ex—T7y+4+21=0?
Hafiipare Tpu peweHAd ypaBHeHHMA:
a) x+y—5=0, 6) y—5b=0,
B) 2x—y+2=0; r} x43=0.

B chenyiournx ypaBHeHHax Bupaan're y depea x. Hanpunep:
—2y—=-=0
2x — 10y — % —0;
bx — 30y —5=10

J) peweHHeM ypaBHEHHS:
6)—x+y—2=0

—30y——6x—|-5,
5 .
y—_x+_—a‘0
f !
y=3x—§.
a) dx—y+3=0, 6) x—3y+6=0,
B) 3x4y—2=0, ry bx—7y—3=0,

n) 4x—2y+8=0;

x) éx—0,2y+l =0;

e) 0,5x—2y+0,6=0;
3) $+2—2=0.
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1024, Boipaaute x 4cpes y B ypaBHEeHHH:

a) x—3y+2=0; 6) 3x+2y—5=0;
B) —x+2y—3=0; r) —bx—y47=0;
a) 2x—y+4-4=0; e) 2x—%y—4=0;

®) 2y—03y—1=0;  3) > x—3y+4=0.

1025, 3anumnkTe Kakoe-AH00 pellledHe YpaBHeHHA:

a) dx—y—2=0, 6) 3x42y—7=0;
B) x—2y+4=0 r) 5x—3y—2=0.

1026. CocTaBbTe ypaBHeHHe MepBoif CTeNeHH ¢ ABYMS HEH3BECT-
HBIMH H3 YCROBHA:
a) cymMa aByx uucen pasHa 10;
6) 2 1 Moaoka U 3 GaTona xaefa croar 19 pg
B) PyYKa A0OpoXe KapaHfawa Ha 2,7 p,;
r) 1 &kr kode mopoxe 3 Kr xoHder Ha 57 p.

1027. a) Ilpn kakoM a napa uuces (3; —2) aeafercs pelieHuneM
ypaBHeRus 3x—ay—4=0?
6) Ilpu kakoM b napa uucen (—1; —4) AapAnercA peweHn-
eM ypaBHeHud bx—7y—3=0?

1028°, Ckonbko pelleHHA HMeerT ypaBHedHe x—y-+ 1=0?

10.2. Chcrembl ABYX YpaBHeHHH nepBo#
CTEMNeHN ¢ ABYMS HEH3BECTHbIMM

3 a gaua. HaepecTHo, UTO pasHOCTE JeT OpaTa U CeCTPLL paBHa 3,
a cymma paBHa 15. CKoabKko Jjter GpaTy H CKOJBKO JeT cecrpe?

Pewenne Hago HafiTH ABe HeW3BeCcTHbie BEJHUYHHBLI BO3PACT
fipatTa W BO3PACT CECTPLL

Mycrn 6pary x jer, a cectpe y Jer. Taxk Kak pa3HoCcTh JeT GpaTa
H cecTpLl paBHa 3, TO

x—y=3, (1)
H Tak Kak CyMMa Jjer OpaTa W cecTpbl paBHa 15, 10
x+y=15. (2)

HckoMbie uHcta X H y DOMKHBI YACBJIECTBOPATL paBeHCTBAM
(1) n (2).

Ciiep0BaTesbHO, HAIA 337343 CBENACD K ONPEAeIeHHIO napel uu-
CeN X 1 Y, KOTOpble YAO0BACTBOPAIOT ONHOBPEMEHHO PaBeHCTaaM (1) U

(2). B Takux cayuasx rosopaT, uTto gaHa cucTeMa ABYX ypaBHeH#i
C IBYMS HEH3BECTHLIMH X H y:

x—y=3,
x4+ y=15.

Has 5T0f CHCTEMbBI MOXHO NMOJOGPATE Takylo napy uHcen: x=9,
y=0. Cnegosatensno, 6paty 9 ser, cectpe 6 aer.
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B CAelyileM NYHKTE MBI MOKAXKEM, KAK HCKATH PEINERMA TAKHX
CHCTEM.

IlycTs naHBl IBa YPABHEHHS MEPBOH CTENleHH ¢ ABYMA HEH3BECT-
HBIMH X H ¥

ax+by+e=0u ax+by+c,=0. (3}

FoBopAaT, 4To AaHa cHCTEMa ABYX ypaBHeHHH nepBoil cTemeHH c
ABYMA HEH3BECTHBIMH X M ¥, eciM Tpefyerca HaWTH Mapbl HHCER
(X! ¥o), ABAAIOUHECH PELIEHNAMN OAHOBPEMEHHO H IEPBOTO, H BTOPO-
ro ypaBHeHui {3).

OOGbl4HO yPABHEHHA CHCTEMMB 3aMHCHIBAIOT B CTOAOHK OJHO MOX
APYTHM H OOBeNHHANT HX caeea (UrypHoil cKOOGKOM:

{a,x—l—b,y—l—c,=0,
gk + boyt + €, =0.

PemenHem cHcTemnl (4) HAIWMBAKT TAKYW Napy 4ucea (Xq #q),
KOTOPAaA ABJIAETCA PelieHHEeM KaMAore ypaBHeHHS cucTemm {4).

PemiuTb CHCTEMY — 3TO 3HAMHT Ha#iTH BCe ee pemleHHsA HAM 10~
Ka3aTh, YTO HX HerT.

[MpuBeneM npusmepst cHcTeM OBYX YpaBHeHHH NepBoll cTemeHs ¢
ABYMSl HEH3BECTHLIMH:

(4)

25—3y+1=0,
| 5425 +4=0; )
x—y+1=0,
2x—2y+3=0; ©)
2x+y+2=0, 7
| 6x+3y+4-6=0; 0
3x+0y-+1=0,

{2x+y—“520; )
{2x+0y—5=0, 9)
3x+0y+2=0; (

brx4+0y—1=0,
{0x+3y+2=0. (10)

Ecnu B cacreme ypasHenui (4) kospOHUHERTH NPH HEH3BECTHRIX
OTAHYHEL OT RYJA H YAOBJAETBOPAIOT YCAOBHIO @, a,=2b,:b,, TO roso-
PAT, 4TO YPABHEHHA 3TOH CHCTEMB MMET MPpONOPUHOHAJLHLIE KO-
3G GUUHERTH TIPH HEH3BECTHBIX,

Hanpumep, ypaBHenns cucteMil (6) UMeloT nponopuHoHaJbRbEE
KO3hpHIIHEHTEl MPH HEH3IBECTHHIX. YpaBHeHHA cUCTeMbl (7) Takxke
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HMEOT NPOnOpUHOHANbBHEE KO HUMEeHTH NPH HEH3BECTHRIX, GoMee
TOr0, OHH MPONOPUHOHATLHE CBOOCAHEIM uieHaM: 2:6=1:3=2:6,

Ecau B cucteme ypapHenuit (4) koa(pGPuUMeHTH MPH HeH3IBECTHHX
OTAHYHB OT HY/AS H YAOBJAETBOPAIOT YCJAOBHIO &,:dyF= b,1h,, TO roBo-
PAT, YTC YpaBHends (4) HMRIOT HENPONOPUHOHAAbHNE Koz duluen-
Thl NIPH HEeH3BeCTHBIX.

Hanpamep, ypapsendsa cucremsl (5) MUMET HEMpPONOPUHOHANL-
HEle Ko3(pdUoHesThl NPH HEH3IBeCTHHIX.

O6uvHo B ypaBHeHusnX wiensl Ox u 0y onycKamoT, TOTAa CHCTEMBI
(8), (9) u (10) 3anuCEHIBAIOT B TAKOM BHIE;

3x+1=0,

(ortssm ®
2x—5=0,

{3x+2=0; (9)

{5x—l=0, (10)
3y+2=0.

|
1029. Hanumute cucteMy IBYX JNHHEHHEIX ypaBHeHHt ¢ ABYyMHA
HEH3BECTHHIMA,

1030. BrisicHute, seaseTcd Ju napa uucen (—3; 1) pemennem cuc-
TeMBl YpaBHeHHA:

2) {x+y—3=0, 5) {x—y+4=0,
2x—3y—1=0; 3x+4y+5=0.
1031°. Yto Ha3LIBaOT pelleHdeM CHCTeMH ABYX ypaBHeHuMH nepsoll
CTeNeHH ¢ IBYMS HeH3BeCTRHIMH?
1032°. Y1o 3HAYHT pelluTb CHCTEMY YpaBHEHHHA?

1033, IIpuseaute mpuMeprl cCHCTEM ABYX YpaBHeHHi neppol cre-
MeHd ¢ IBYMH HEH3BECTHBIMH, HMeWNHX KO3 HNHEHTE IPH

REH3BECTHBIX!
4} nponopuMoHaJbHbIe; 6) HenmponopuUHOHAJbLHbIE.
1034. Hazosure KosdpduunenTsl 4 CBOOGOAHEIE UJeHB! YpaBHeHHH
CHCTEMBL:
) 2x+43y+1=0, 6) —x+y=0,
A \ax—2y—4=0; —9x—6=0;
—3x—24+47=0, —4x—5=0,
B) r)
2x+5=0; 2y+4+4=0.

1035. CocTaBbTe CUCTEMY ABYX YpaBHEHMH NepBo#l CTENeHH C ABY-
M5 HEM3BeCTHHIMH TO 32AaHHBEIM KO3(pQpHIHEHTaM TIPH HEH3-
BeCTHHIX a, b, @, & 8 CBOBOJHLIM 4lleHaM ¢ H £
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a L/ ¢ a b c,
2 —3 1 1 5 4
—9 | 0 3 | —7
0 —4 -2 —1 0 0
-1 1 —4 0 —35 3
1036, Ilokaxure, uTo napa yuced (l; 2) Apasercs pelleHHeM CH-

CTEMBI;

" {x+y—3=0. 5 [21’5x—12’5=0’
x—y+1=0; T 5=Y
2x+3y—8=0, 0,36x+ 1,6y —3,66=10,

") {4x—y—2=0; r) l%—%+f—2=0.

1037,

1038,

1039,

1040,

1041.

[Tokaxure, uro napa ynces ( —2; 1) He ABAAETCA pelICHHEM
CHCTEMBbL:

) x+y—3=0, 6){Sx—4=0,
N 2x—y+5=0 2x 45y —1=0.
Kakue u3 map wucea (2; 1), (1; 2), {5 —3), (0; 2), (1; 0),
(1; —4) ABAAIOTCA PELIERHEM CHCTEMEL:
3x+y—5=0, 6) {x—2y+4=0,
D\ x—yt1=0; 9%+ 3y —6=0?
flsaserca AW nmapa uucen (—1;, 4) pelleHHeM CHCTeMbl:
1
—_ —_— 3= — 5 _2=0,
o gt o
2x—y+6=0; 9x+ 3y — 10=0;
B]{1‘7—2‘:,&—5:0, = —3y+12=0,
6x+4 2y 1=0; 6x+y+2=0?

Ilpu xaxnx a n & napa uucen (l; 0) ApngeTca peweHneM CH-

CTEMBI:
2) {2x+y=a, 6) 3x—ay=3,
2x+y=1>b?

bx—y=2,
CocTaBbTe CHCTEMY ABYX AMHEHHBIX ypaBHeHul ¢ AByMs He-
H3BECTHEIMM M3 YCAOBHS:
a) cyMMa IBYyX uyMcea pasHa 7, a HMX pasHOCTb pasHa 2;
6) pasnocTb ABYX uMcesa paBHa 12, a ux cyMMa paBua 27.
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10.3. Cnocof noacTaHOBKYK

B 3TOM mHyRKTe paccMaTDHBAITCA CHCTEMBl JABYX YDaBHEHHE
nepeofl CTeneHd ¢ ABYMA HeH3BeCTHBIMH, ¥ KOTODBIX BCe KO3hdn-
HHEHTBEl [PH HEH3BeCTHBIX OTJHYHEL OT HYJAd H Helpolnopuuo-
HaJbHEIL.

Kak ™Mbl yeHiuM B jagabHedniem, jiobad Takdd cHCTeMa HMeer
€AMHCTBEHHOE PelIeHHE,

[Tpumep I. Pellum cHcTeMy ypaBHeHHMA:

{2x—y+4=0, i
Ix4+4y—27=0. ()

IMycTe napa uncen (x, ¥,) ectb pewende cuctemsnl (1). IToacra-
BUB 3TH YACAA B YPaBHeRHA cHCTeMBI (1), NOJAYYHM BepHBbIE YHCJO-
Bble paBeHCTBA:

20—y +4=0,

31y 44y, — 27 =0. 2)

[Toabsysck NepBBIM YHC/AOBBIM PaBEHCTBOM, BbIpasuM Yy de-
pes xg
Yo==2x,+4. (3)

Tenepb BO BTOpPOM UYHCJOBOM PAaBeHCTBe CHCTeMHl (2) 3aMeHUM
QHCAQ Y, PABHEIM €My 4YncaoM 2x;+4, T. €. NOACTABAM BO BTOpOe
YHCJAOBOE PaBeHCTBO 2x;+4 BMecTo Y.

[Tony4nM BepHOE YHCIOBOE PABEHCTBO

3x+4(2x,+4)—27=0,
T. €. MOJAYYHM, YTO MHUCAO X, YAOBJNETBOPAET YPABHEHUID
3r+4(2x+4)—27=0.

Pewus 3To ypaBHeRHe, HafigeM, uto xy= 1. [loacraBnsas HafizeH-
Hoe 3HaueHHe B paBeHcTBO (3), DoAYUHM, uTO Ky==6.

HUraxk, ecan cucrema (1) ameer pemenue {xy 4p), TO
x0=l, y0=6.

[ToacTaBagsa 5TH yHcAa B ypaBHeHHA cHcreMhbl (1), yOexaaemcs,
YTO OHH OeHCTBHTE/NbHO YAOBJAETBOPSAKT 5THM YPABHEHHAM.

CaenoBartenabHo, cHereMa (1) HMeeT enuncTBeHHOe peinenne (1; 6).

3aMeTHM, UTO K 3TOMY Ke pe3y/bTaTy MOXHO NPHHTH, eCJAH BH-
PasuTh Yy Yepes X, U3 BTOPOro paBeHCTBA CUCTEMB (2) H noJyyeHHoe
BblpasKeHHe LJA Y, NOACTABUTb B €PBOE DABEHCTBO 3TOA CHCTEMBI.

MoxHo TakKe B 3THX pPacCyXXIAeHHAX BHIPA3UTh X; uyepes y, U3
KAKOTO-NHG0 YypaBHeHHA cHcTeMbl (2) ¥ TMOAYYeHHOe BHIpaMeHHe
NOACTABHTL B APYroe ypaBHeHHe 5TOH CHCTEMBI,

AHanordunble paccyKAEHHA MOXHO TPOBECTH H BAs A0GOA cH-
CTEMBl YpaBHeRHH BHAA:
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{alx+bly+cl=0! (4)

a,x 4+ boyy + ¢, =0,

eCcSH Y HEe OTAHYHB OT HYJA U HeRPONOPLUMOHATBHB KO3(pHIHEATH
(pH HeH3BecTHHX. (CHCTEMB! ypaBHeHHi ¢ NPONOPLHOHANBHEIMH KO-
a(pQUUHEHTAMH Mbl H3YYHM [1033Ke.)

M3 paccMOTpeHHOro Bhillle BHITEKaeT CAeLYIMHA cnocod pele-
HHA CHCTeMBl (4), Ha3bBAaeMBIfi CROCODOM MOACTAHOBKM.

das Toro utoObl pelInTh CHCTEMY YpdBHEeHMH BHAa (4) ¢ oTaNny-
HbIMH OT HYJAS H HeNpPONOPUHOHANLHEIMH KO03¢pdHIHEHTaMH 1PN Re-
U3BECTHLIX, HAAO:

1) ooHO H3 HEeH3BECTHBIX (HAaMpHMep, y) BHIPA3HTL Yepea Apyroe
HEH3BeCTHOE H3 JKG0Oro ypaBHEeHHA CHCTEMBI;

2) mony4eHdHoe BhIpaKeHHE NOACTABHTbL BMECTC y B APYroe ypas-
HeHHEe CHCTEMBI

3) pewlIHTH NOJAYYEHHOE YpaBHEHHE ¢ OZHHM HEH3BECTHBIM X;

4) noAcTaBUTEL HAaWAeHHOEe 3Ra4YeHHe X, B Qopmyay iniq y, naf-
TH ¥Yo-

[Mapa uncen (X Yy) 1 6YaeT eAHHCTEEHHBHM pelIeHUEM CHCTEMBL.

[Tpusep 2. PelliuM cHcTeMy ypaBHeHHH

4x—by—1=0,
5
{7x-y—|—6=0. ©)
W3 Broporo ypasHeHHs cHcTeMBl (5) BLIpA3HM y 4epe3 xi
y=7x+6 (6)
H NOACTABHM B [epBoe ypaBHeHde 7x-+6 BMecTo y:
4x—5(7x+6)—1=0. (7

Pemus ypaBHenHe (7), Haljem ero eJHMHCTBEHHBIH XOpeHb
x[|= -_ 1.
[loacrasasist x, B paBedcTBo (6), HAXo#HM, uTO
Yo=Tx+6=7-(—1)4+6=—1.

3uaynT, cHcTeMa (D) HMeeT eauHcTBeHnoe pewende (—1; —1).

1042°. Ckosbko peurendil HMeeT cHCTeMa IBYX ypaeHeHui nepsofi
CTEMEHH ¢ ABYyM$ HEH3BECTHHIMH, ecau ee KO3PPHULHEHTHI
TPH HEH3ZBECTHHX OTJHYHEL OT HYJSH H HENPOMOPLUHOHANBHE?

1043. Pewnte crnocofoM NOACTAHOBKH CHCTEMY YpaBHeHHH:

a) {x—2y=0, 5) {x+5y=0,
2x—3y—7=0; 3x+4+T7y—16=0,
y—3x=0, Tx—y=0,

B) {x—2y+10=0; ) {3x—y—|—12=0.
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1044, PemnTe cHcTeMY ypaBHeHHH cnoOcO00M ROACTAHOBKH.
Hanpumep:

x—2y—3=0, (1)
{2x—y—9=0. {(2)

Pewenue.

1) Uz ypapuerns (1) BHpasuM x depes y:
x=2y+43.

2) IToncraeum 2y-+3 BMecTo x B ypaBHeHue (2):
2(2¢+3)—~y—9=0,

3) Haitpem x: x=2-l+3.=5.

OTseT: (5 1)
r—y—1=0, x—y—2=0,
2) {x+'y~—5=0; %) {x+y—6=0,
6) x—y—2=0, = x—2y—3=0,
3x—2y—9=0; bx4y—4=0;
) x+2y—11=0, ) x44y—2==0,
M\ 4x—5y4+8=0; 1 3x4+8y—2=0;
) 2x+4y—90=0, 5) Jx—2y—4=0,
x—3y—10=0; i4+9y—7=0,
0) {3x—4y 7=0, Q) {7x—2y—6~—0,
x+2y+1=0; x4-4y+4-12=0
) {x~—3y~—l2—0’ ) {2x+3y—3—0.
2x 44y =0 x—y+6=0
Pewnure cucremy ypasHeHud (1045—1046):
1045. 5) {5"+y—7=0- 6 [ 25 Fy—1=0
x—3y— 11 =0; 3x+2y+45=0;
{2x+y 7=0, . 3x+y+5=0,
x—2y4-4=0, x—3y—5=0,
1) {x+2y 4=0, & {5x—|—y—15=0,
3x+y+3=0; x—2y4—14=0.
2x—3y+7=0, 3x—3y—5=0,
1046. {3 x+4y—1=0; ®) {6x+8y+ll=0.
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10.4. CnocoG ypaBHHBauKa ko3(dHuHenTOB

Mbl NpofoaKaeM PACCMATPHBATDL CHCTEMBI JABYX YPaBHeHHH Mep-
pofi CTEMEHH ¢ ABYMA HEH3BECTHLIMH, ¥ KOTOPLIX OT/IMYHbLI OT HYJs
M HeNPONOPUHOHAMbHE KO3(duuuedTH NpH HewssecTHuX, Kaxpgad
TaKaa CHCTeMa, KaK 3T0 yxe OoTMedasJocCb, HMeeT EeJHHCTBEHHOe

elieHHe.

KpoMe peunieHnsa Takux cucteM cnocoGoM MOACTAaHOBKH, eCTh €lUle
APYTO# Cnocof, HasbiBaembli crocofoM ypaBHUBaHHA Kos(pOHLHEH-
TOB HJIH CNecoGoM CJI0XKeHHS.

[Tpumep I Peltum cucteMy ypaBHeHHH:

2x+3y+4+1=0,
3x+4y+2=0.
[TpeanonoxuM, 4Te napa uucea (X, Y} €CThb pelICHHE CHCTe-

Mb (1). [logcTaBHB 3TH YKCaa B ypaBHeHHs cucTembl (1), moaydum
BepHbie UHC/JAOBBLIE DABEHCTBE:

2%+ 3¢+ 1 =0,
3xo+ 4y, +2=0.

CiaenaeM B 3THX paBEHCTBAX K03¢¢)HHHQHTH NpH X5 OAHHAKOBBI-
mu, flas sToro YMHOXXHM [I€pBOC pPaBEHCTBO Ha 3, a BTOpoe — Ha 2:

2x,+3y,+1=0,| 3
3x+4y,+2=0.12
[Toay4nM BepHble YHCJIOBblE PaBEHCTBA:

6x,+9y,+3=0,
69+ 840 +4=0.

BriunTan H3 nepBOro paBeHCTBA CHCTEMbl BTOPOE, MOYYHM Bep-
Hoe yHCJ/IOBOe paBeHCTBO Y,— 1 =0, oTkyaa y,=1.

[Moncrasum 370 UKCIO B NepBOe H3 PABEHCTB CHCTeMH (2)

2x,+3-141=0,

(1)

(2)

OTKyda X,= —2.
Takum oGpa3om, ecan cucreMa (1) nmeer pewmenne (xg; i), TO 3T0
MoXeT GbITh JHIb mapa uucen: x,=—2, y,=1.

lNoacTapnaga 3TH 4YHCIa B ypaBHeHHs cucTeMbl (1), yOexkaaemcs,
4TO OHH AeHCTBHTENBHO YACGBJAETBODAIOT 3THM YPaBHEHHAM.

Cuoenosarencno, cucrema (1) uMeeT eIHHCTBEHHOe pelreHuHe
(—2; 1). Mbl NOZCTABUIN YHCAQ | BMECTO ffy B NEPBOE H3 PABEHCTB
(2), Ho peayJbTaT GyHeT TOT Xe, ecsiA MOACTABHThL 3TO YHACAO BO BTO-
poe uz paBeHcTB (2).

B camoMm nmene, Toraa BTOpPOE pPaBEHCTRO 3AMMUIETCH B BHAE
3xp+4-142=0. Orcrona onsarb HaX0AKM, UTO Xy= —2. Mbl cHOBa
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NOAYYHJAH yXKe Haiipenvoe peweHne (—2; 1). BMecTto Toro utoiy
YPaBHHBAaTh B paBeHCTBax (2) koa(GHIRHEHTE NIPH X, MOXHO YPaB-
HHBaTb KO3(QQHUHeHTH NpPH Y, PesyabTat GyfeT TOT Ke caMblf,

Takhe paccyXKaeHH MOXKHO NPOBECTH AR JI0B0H CHCTEMBl BHAa;

a’]x+b!y+cl=0’
agx-i- bgy + 62=0' (3)

ec/IH ¥ Hee OTJHUHBI OT HYJiAl U He [PONOPUUOHAABHEL KO3 UuUKHEH-
Thi MPH HEN3BECTHHIX.

M3 paccMoTpeHHoro Bhillle BhiTeKaeT CAeNYIOWHMA cnocob peule-
HUH cHCTeMBl {3), HaabiRaeMiblli cnocofom ypaBHUBaHHA Ko3dduum-
€HTOB WJH cnocoboM cloMeHHs.

Hns Toro uToGHl pelluTs CHCTEMY YpaBHeHH# BlAa (3) ¢ OTAUTHBI-
M4 OT HYAA U HeNpOMOPUHOHANbLHBIMU KO3 PHUUHEHTAMHU [PH HEHs-
BeCTHhLIX, HAL0:

1) yMHOXeHHeM Ha uHC/a, OTMHUHEIE OT HYJAS, YPABHATh KO3 du-
RHEHTBl NPH JA000M K3 HeW3BECTHBLIX, HANPHEMep OpH X, B ofomx
YPABHEHHAX;

2) BoiuecTs OJHO ypaBHeHHe H3 IPYFOTO;

3) peuINTE NoAyieHHOe YpaBHEHHe ¢ OAHHM HEH3IBECTHhIM I

4) moacTaBHTL HafileHHOe 3HaueHHe Y, B JMioboe ypaBHEeHHE CH-
CTeMBbl, HAATH U3 NOJYYEHHOTD YPABHEHHUA C OJHAM HEH3BECTHBIM €ro
pellieHHe X,

Torpa naiinennan napa uncen (xg; Yo} 1 6yAeT ¢ THHCTBEHHEIM pe-
LICHHEM CHCTeMBbI.

flpumep 2. Pelilnm cnoco6oM CAOMKEHHS CHCTEMY YpaBHEHHEH:

3x+4y+45=0,
2x4+3y+4+1=0.
YMHOXasa NMepBoe ypaBHeHHe 3TOA CUCTEMBl HA 2, 3 BTOpoe — Ha

3 H BhHIYHTAA 3aTEM H3 NIEPBOFO YPABHCHUA BTOpOE, MOJYUHM naHefi-
HO€ YpaBHeHHe C OAHHWM HEH3BECTHLIM Y.

otkyaa y=7. [loacrasnsaa 7 BMECTO § B IEePBOE YPABHEHHE CHCTEMBI
(4), moayuaem

(4)

3x+284+5=0,
oTKyda x= —11.

ChnepoBatesnbHo, chHeteMa (4) HMMeeT eJWHCTBEHHOe peuieHke
(—11; 7).

1047. PellnTe CHCTEMY YypaBHEHHH:
) x+2y—3=0, 5 x—3y+3=0,
2 x+y+1=0; x+y—1=0;
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8) {4x+y—2=0, 5 {x—y—7=0,

3x+y+3=0; 3x—y+1=0.
Hanpumep:
x4+ 3y —3=0
x+y—1=0.
Pewenne 1) x+43y—3=0
T x4y—1=0
i—x43y—y—3—(—1)=0,
20—341=0,
y=1.
2y x+y—1=0,
x+1—1=0,
x=0.
OreeT (0; 1)

3ameuanve, Ecan kosdpHUMEHTH NPN HEN3IBECTHOM
ABAAITCA [POTHBONOAOKHBIMH UYHCJAAMH, TO PaBeHCTBA
yAoGHO He BHIMHTATh, & CKAAABIBATS.
Hanpunmep:
x4+ 2y —3=0,
—x+ 8y —7=0.
PeweHnue. 1) x+24—3=0
—x43y—7=0
r—x+424434y—3—-7=0,
Sy —10=0,
y=2,
2} x42y—3=0,
*+2-2—3=0,

r=—1.

Orteer: {—1; 2).

1048. Petwvte cucTeMy ypaBHeHHH:

) x+3y—1=0, ) x—2y+43=0,
4 —x+4y4+8=0; —x+3y—2=0,
5) {x—y+2=0, 0 2x+y—3=0,
3x+y—4=0; —x—y+4=0.
Hanpumep, pewsum cuctemy cnocoboM ypasHusarus Ko-
agppuyuenros:

x—3y—5=0, [ 2
2x+2y—2=0
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Pewenwe 1) 2x—6y—10=0

2x+42y—2=0
2x—2x—6y—2y—10—(—2)=0,
—8y—104-2=0,

—8y=3_8,

=—1.
2y x—3y—5=0,
£—3(—=1)=5=0,
=2
Oteer (2; —1).

1049. PewHTe cHcTeMy ypaBHeHHER:

2) {x+2y—3=0, 6) {2x+y—8=0,
2x—3y+8=0; 3x+4+4y—7=0;
8) { —b6x4+2y+6=0, = {5x+3y—7=0,
Sx—y—17=0; 2x—y—5=0;
2545y —156=0, 4x—by—3=10,
) {3x+2y—6=0; ¢) {3x—2y—ll=0;
2544y —6=0, bx43y—7=1,
) {3x—2y—25=0; ) {3x—5y—45=0.

1060. Peumure cucreMmy ypaBuenufi cmoco6oM NOACTAHOBKH W CIO-
co60oM YpaBHHBaHHA KO9QPHUIIHEHTOB:

) {4x+5y—2=0, 6) {6x—2y—6=0,
x—3y+8=0; S5x—y—17=1;
2x4+y—3=0, Tx—2y415=0,

) {3x+2y—5-—-0; r) {x—3y—6=0.

1051. Pewmnre cacreMy ypaBHEHEH:
Tx—y+1=0, 9x—3y+4-6=0,

) {2x-|-y——3=0; ) {4x—y+2=0.

10.5. PaBHOCHJBHOCTL YpaBHERHR
H CHCTEM YypaBHEHHA

¥papHeHHe, IEBOH H MPaBOH YACTAMH KOTOPOro ABAAITCA YHCAA
HJKE MHOTOYJEHE MEPBOH CTENeHH OTHOCHTEJNbLHO X H Y, HA3LIBAT
JHHEeAHBLIM YPABHEHHEM C JBYMSA HEH3IBECTHBIMK X H Y.

[Tpusmepnt nuneltEbix ypaBHEHHH:

2x—3y+1=0,
bx—4y=3x—1,
2x—3y=2>5,

3x—y4+1=3x—y—1.
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YneHpl MHOTOUJCHOB, HAXOLAUIHMXCK B JeBOH H IpaBof 4acTaAX
JMHEAHOrC yYpaBHeHHs, HA3BIBAIOT YAEHAMH 3TOT0 YPABHEHHA,

Jlsa ypaBHeHHs Ha3biBalOT PABHOCHAbLHLIMH, ecAn Ja106oe peme-
HHe NEPBOro ypapHeHHA ABJAAETCH pelleHHEM BTOpOro, a Jawboe pe-
weHHe BTOPOTO ABRAETCd peuwleHHeM nepsoro. B uacTHocTH, paBHO-
cHJbHB 1Ba YPABHEHHA, KAaXKIOe M3 KOTOPHIX He HMeeT peHIeHHH.

1} Ecnu o6Ge yacTy ypaBHeHH$t YMHOXKHUTb WJIH Pa3edHTb HA OA-
HO ¥ TO XK€ OTJHUYHO® OT HYAR YHCIO, TO NOAYYHM YPAaBHEHHE, PaBHO-
cHJAbHOE HCXONHOMY.

Hanpuwmep, ypaBHenus

2x—3y+1=0 u 4x—6y+4+2=0
PABHOCHJbHBI.
2) Ecnu nepeHecTH ¢ NPOTHBONONOXKHBIM 3HAKOM UJIeH YpaBHe-
HHSl H3 OJHOH YACTH B APYTYIO, TO MOJYUHM YPABHEHHE, PABHOCH/b-

HO€ HCXOAHOMY.
Hanpumep, ypapHenus

Sr—4y=3x—1 a1 5x—4y—3x+41=0
paBHOCHJABHEL.

3) Ecau B nepoit HAW npaBofi yacTH JAHHEeHHOro YpaBHeHHA OpH-
BecTH Noa0GHbBIEe WieHH, TO NOJYYHATCA YPaBHEHHE, PABHOCHJ/BHOE
HCXOLHOMY.

Hanpumep, ypaBHeHHA

2x—T7+3x—4=y n Sx—1l=y
PABHOCHJbHBI.

JloKa3aTenabCTBO 3THX YTBEPHKACHHA NPOBONMUTCA TaK XKe, Kak
LA AWHefiHOro YPaPHEHHA C OJAHHM HEH3BEeCTHLIM,

Ecau B sn1060M /1RHEAHOM YypABHEHHH NEPEHECTH BCe UjieHbl B Je-
BY10 4acTh H NpHBecTH NofobHble WieHB!, TO OKaXeTCH, YTO OHO paB-
HOCHJAbHO JIMHEHAHOMY YPaBHEHHID

ax+by+e=0, {1)

rie @, & ¥ ¢ — HEKOTOPHIE YHCJIA,

[Ipn 3TOM, ecin XoTs OBl OAHC H3 YHCEN @ MJH B OTAHYHO OT HY-
Jf, ypaBHeHHe (l), Kak yXe rOBOpHAOCh, €CTh YpaBHEHMe [epBof
CTeleH .

Mpeanoaoxum, uto B ypasuennu (1} a=b=10, ¢£0, Toraa ouo
HMeeT BHI;

0-x+4+0-y+c=0

H HWKaKafi napa 4uced (x; y) He YIOBAETBOPAET €My, T. €. YPABHeHHe
(1) He umeer peurenus.

Ecin a=b=¢=0, to ypasueurio (l) yaosaersopsawT nwbbie
napel udcea (x, y).

JBe cHCTeMBl ypaBHEHHH HAZWBAKOT PABHOCHIABHBIMM, €CiH Jii0-
Goe pewenve nepsod CHCTEMbl ABAAETCR peMIEHMEM BTOPOH CHCTe-
Mbl 1 aw6oe pemenve BTOPOH CHCTEMB ABRAETCH pPEMEHHEM NepBoi
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cucTeMbl. B 4acTHoCTH, IBe CHCTEME! DABHOCHJBHB, €C/IH KaXKiaas
H3 HAX He HUMeeT pelleHnd,

OueBH/IHO, YTO €CAH OJIHO K3 YPABHEHHH CHCTEMB 3aMEHUTb ApYy-
TAM, PaBHOCH/IbHLIM €MY YDABHEHHMEM, TO NOjJydeHHAsA cHcTeMa Gy-
ILeT PAaBHOCH/JBHA HCXOTHON.

Tak, Hanpumep, cHcTeMa

2x+y—1=0,

4x4+7y—5=0
pPABHOCHIbHA CHCTEME:

y= _2x+ 1’

4x+7y—5=0.

Huxe nonsTHe paBHOCHJIBHOCTH NPHMEHAETCH [IPH DELIEHHH CH-
CTeM MepBOH CTENEeHA ¢ OTAHYHBIMH OT HYJA H NPONOPIHOHAABHBIMYU
Ko3b(PHUHEHTAMH MPH HEH3IBECTHBIX,

llpumep I. PelluM cucTeMy ypaBHeHHH:

{x+y_l=0$
2x4+2¢+3=0.

KospHUHEHTH NpH HEH3BECTHHIX B 3TOH CHCTEME OTAHUHBI OT
HYJAS W MPONOPUHOHAJIBHEL

Paspenum oGe yacTH BTOpPOro ypaBHeHHA cucTeMbl (2) Ha 2, mo-
JNYYHM CHCTEMY:

(2)

x+y—1=0,

3
x+y+3=0, ©)

paBHOCHABHYIO cHcTeme (2),
[lepenecs ceoGonHbie yAenbl ypaBHeHRE 3TOd CHCTEMBI B HX Npa-
Bbie YACTH, NOJYYHM CAeNYIOIYI0 CHCTEMY:

x+y=1,

4
x+y=_%’ (4)

PABHOCHALAY0 cHcTeMe (3), cAejgoBaTenbHo, H cucreme (2).
QCueBusing, YTO HHKaKad Napa yuced (x; ¥) HE MOXKET YAOBJAETBO-
PATH cUCcTeMe (4), TOTOMY YTO OAHO H TO XKE€ YHCAO X § He MOXKeT

OAHOBPEMEHHO paBHATECA H 1, H# —,

Takum ofpazom, cHcteMa (4) He nMeer pemenuit. Takyo cHeTeMy
HA3HBAOT MPOTHBOPEdHBOM.

flpumep 2. PelluM cuHcTeMY ypaBHeHHH:
x+y+1=0, 5
2x 42y 4+2=0, (5)
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3neck Takke K03 HIHEATH IPH HERIBECTHRIX OTIMYHRL OT HYJIA
M OponopnHOHAJLHE. Bodbuie Toro, 0HW MPOMOPLHORANBHS CBOOO-
HBIM HJIEHAM!
2:1=2:1=2:1.

Paagenum ofe yacTH BTOPOro ypaBHEeHHA CHCTeMHl Ha 2, Moay-
YHM CHCTEMY:

x+y+1=0,
paBHOCH/LHYIO cHcTeMe {5).

OdeBHAHO, YTO MHOXecTBO pewrenui cHcrembl {6) copmapaer ¢
MHOXECTBOM pelleHH OAHOrQ ypaBHeHHA:

x+y4+1=0,
310 ypaBHeHHe HMeeT GeCKOHEUHO MHOTO pelleHH# (x; y), The
x — aboe 4acho, a y= —x—1. TloaToMy BCe pelleHHA CHCTEMEI

(5) nMewor BuA (x; —x— 1), rae x — moGoe YKo,
OTMeTHM, uyTo N06as CHCTEMa ypaBHeHMH BHAA:

g x+by+c =0,

aax+ botf + ¢, =0,
Yy KOTOpPOA Ko3()QHIHeNTHl NPH HEH3BECTHbIX OTAHYHBEI OT HYJAS H
MpONOPUHOHAALHEL, ARGO He HMeeT pelleHAR, ARG0 HMeeT GecKoHed-
HO MHoro pemeHAd. Takne cHcTeMB MOJXKHO pellaTh NojoGHO TOMY,
KaK 3T0 Obli1o caenaHo B npuMepax | u 2. Ho ux MoxHo Takke pe-

warh W crnoco6oM NOACTAHOBKH.
Pewum cucremut {2) n (5) cnoco6oM NMOZCTAHOBKH.

flpumep 3. Pelmrnm cHcTeMy ypapHEHHH:
x+y—1=0,
2x+2y+3=0.

BoipasaMm gy uepes x W3 NepBOTO ypaBHeHHA CHCTEMBI:
y=—x+1
H noacraBHM (—x-+ 1) BMecTo ¥ BO BTOpOe ypaBHeHHe CHUCTEMb:
2x+2(—x+1)+3=0.

IMonyyum ypasuenne Ox+ 5=0, nokasripailliee, UT¢ 1aHHAA CH-
CTeMa He HMeeT pellleHHA.

HTpusep 4. PeminM cHcTeMy ypaBHeHHH:
{ x+y+1=0,
2x42y+2=0.
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BhipasnM y uepes t K3 nepBOr0 ypaBHeHHS CHCTEMBI:
y=—x—1

H noacTaBHEM (—x—1) BMeCTo y BO BTOpOEe YPABHEHHE CHCTEMHI:

2 4+2(—x—1)42=0.

IMonyuum ypaeHeHue Ox-40=0, nokastipawilee, YTO YHCIO ¥,
paBHoe (—x—1), yAOBAeTBOpSeT KaK NepBOMY, TAK H BTOPOMY
YPABHEHMIO CHCTeMEl fpH Alo6hX 3HaueHHax x. ClefoBaTenbHO, BCe
pelleHNs AaHHOA cMcTeMbl HMeIOT BUM: (x; —x— 1), roe x — mwboe
YHCJIO,

1052°. Kakoe ypaBHeHHe HA3LIBAIOT JHHEHHLIM YpaBHEHHEM C ABY-
MfA HEH3BECTHLIMH?

1053°. UTo Ha3nBalOT YJeHAMH JHUHEHHOTO YpaBHEHHA?

1054°. Slmasgerca Au ypaBHeHHe NepBOl cTeneHH ¢ ABYMH HeH3Be-
CTHBIMH JIHHEAHLIM?

1055. TlpuBeante npuMep JHHeliHOTO YpaBHeHHA ¢ JABYMH HEH3Be-
CTHbIMH, He SBAfAIOLILErocAd YpaBHeHHeM [MepBof creneHH.

1056°. Kakne aRra ypaPHeHHS HA3BLIBAIOT PABHOCHALHLIMH?

1057°. CopMynnpyiTe YTBepXKACHHA O PaBHOCHJALHOCTH JHHeH-
HHX YpaBHeHHW.

1058° Kakue aBe cHCTeMbl ypaBHEHHH HA3LIBAIOT PAaBHOCHALHBIMHK?

1059°. ChopMynupyiTe YTBepXIAEHHA © PABHOCHABHOCTH CHCTEM
YpaBHeHHIk.

1060. [Tpn KakoM yCc/NOBHH CHCTeMa IBYX YPaBHeHHH meppoil cre-
TeHH ¢ ABYM#A HEH3BECTHHIMA, ¥ KOTOPOH MpONOpLUHOHAMBHEL
Ko3pPHUHEHTH TIPH HeH3BEeCTHBIX!

a) He HMeeT peLIeHHi;
6) uMeer OeCKOHEUHO MHOrQ pelleHHE?
MoXHO JH peliaTh Takie cHCTEMbI CHOCOGOM MOACTAHOBKH?

1061. PasHocHAbHBEl JH ypaBHEHHS:

a) 2x—2y=xu x—y=0;

6) 3x—bBy=0 u 3Jx=>5y;

B) 3x—642y=0u 2—x—2y=0;
r) x+y—5=0u x=5—y?

1062. HoxkaxHTe, uTO YypaBHEHHA DaBHOCHJLHBIL

a) 2x—3y+y=4x—2 4 x+y=1,
6) 5(x+y)+1=x+3 n 4x+5y—2=0.
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1063. CocTasbTe ypaBHeHHe, paBHOCHAbHOE NAHHOMY:
a) 4x—2+4y=0; 6) bx+44y—2=2x—3y+5;
B) 3x+6y—9=0; r}y x—y—1=0.

1064°, PaBHOCUAbHEl JIH YpaBHEHHs, €CJIH PEUICHHA OLHOTO H3 HHX
ABJIAKTCH pellerdaMi ApYyroro?

1065. PapHOCHABHEL JH CHCTEMBI ypaBHEeHHH:

2) {x—y+3=0, " {x=y—3,
2x+y—4=0 2(y—3)+y—4=0;
3x—y+2=0, Ix—y+2=0,

J -

—x+y—3=0 2x—1=0;
8) 4x—2y—5=0, 4(2—y)—2y-—5=0,
x+y—2=0 r=2—y
r){x+y+l=0’ u y=l_x»
3x—2y—2=0 5x—4=0?

1066. CocTaBbTe ABe CHCTEMBI YPABHCHHHA, PABHOCH/blibIE AAHHOMA:

{4x—2y+5=0, 6) {3x+y—-4=0,
x4 y—2=0;
1067. TIpH KakKoM @ paBHOCH/AbLHBI CHCTeMbl YpaBHeHHI:
ax—y=>5, x—~2=—y,
{x+y=2 {4x—-2y=0?
1068. PapHOCH/BHL JH CHCTEMH YpaBHeHHA:
{x—-2y=—-1, {2x-—y—l=0, " {—3x+y+2=0.
3x+4 2y =75; S5x+y—6=0 S5x—2y—3=0?

10.6. Pewenne cucreM ABYX AHHeAHBIX
YPaBHEHHA C ABYMS HEH3BECTHHIMH

[TycTe gana cHcTeMa ABYX NMHEHHBIX ypaBHeHUH ¢ RBYMS Heus-
BECTHLIMH.

Hepeueca BCE HJjeHbl NpaBbix yacred 3THX ypaBHeHHﬁ B Je€Bhig
HYacTH H IpHBERA nojfoGKbie WaeHbl, NOAYYHM DPABHOCHALHYIO RAHHOH

CHCTeMY BHAA!
a,x+by+c,=0,
axx+ by + ¢, =0,

The a,, &, ¢, 4y b,y €, — HEKOTOpLIE HUHCAA.
Mubl yxe 3HaeM, Kak pellaTb TaKyl0 CHCTEMY, KOTIa BCe KO3{-
PuipesTs NpH ReB3BECTHBIX 4y, b, Gy, by OTAMUHBI OT Hyasl. Mbl 3HA-

(1)
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€M TdKXKe, YTO eCaH K03thpHUHEHRTH NTPH HEU3BECTHBIX HETPOHOPILHg.-
HaJbHLE, TO peHleHHe CHCTeMbl (1) cyllecTByeT H eIMHCTBEHHO; eciy
*e KO3QOPHUHEHTH NPH HEH3BECTHBIX CHCTEME! MPONOPLHOHAMAbLHL],
TO AM6GO pemeHHR GecCKOHeYHO MHOTO, AHGO HET HH OAHOrO PellleHMs,

Ham ocTaercs paccMOTpeTb Te CAYYaH, KOTLAa HEKOTOPHIE KO3¢-.
¢uuMeHTEl TP HEM3BeCTHHIX paBHR Hya1w0. [lokaxem 3To Ha xapak-
TEPHHIX NpHMepax.

fTpumep 1. PeuiuM cHucTeMy ypaBHeHHH:

3x+4+1=0, @
22+ y—5=0.
Bropoe ypasHeHue 3TOft CHCTEMH MMeeT OT/AHYHBIE OT HYJA Ko-
3¢ ¢HIEEeHTH TP HEH3BECTHLIX, 4 NIepBOe YPaBHEHHE HMeeT Koa(dn-
LLHEHT HPH X, OTJAMYHBIN OT HYJHA, H KO3(QGHUHEHT IIpH g, PaBHLIX
RYJI10.
3Ty CHCTEMY mpOILE BCETO PeMINTL MeToAoM NoAcTaHoBKH, Haxo-
OHM M3 NEPBOTO ypaBHEHHA

Xx=——

3

H NOIACTaBHM Ero BO BTOpOEC. nOﬂquM:
1
2(—-3-)+y—5=0,
OTKy A2
2

,5%) €CTh €AHHCTBEHHOE pe-

| —

Taxkum o6pasom, napa yucen (—

HieHHe CHeTeMB! {2).
[Tpumep 2. PepinM cHcTeMy ypaBHEHHH:

Dx—1=20,
{3y—|—2=0. @)

CucreMa (3) ecTh uacTHbi cayuaft cdctems (1), rae
a=>5, b=0, ¢;=—1, a,=0, b;=3, ¢;=2.
EAMHCTBEHHBIM pelleHMeM 3Tofl CHCTEMB SBJsIETCS Mapa 4YHcel
()
flpumep 3. PemluM cHereMy ypaBHeHMIl:
2y+3=0,

4
y+3=0. @



H3 kaxporo ¥YPaBHEHHA CHCTEMDBl IOAYYdEM:

3
y=—3-

Tenepb BCIOMHHM, 4TO cHCTeMy (4) MBI paccMaTpHBaeM Kak
yacTHHA cayuadl cucremut (1), rae a,=0, a,=0. Takum obpazom,
cucreMa (4) moxer GuiTh 3aNMCcaHd Tax:

O.-x+4+2y+43=0,
0-x+y+5=0.

3
3aech ¥ MOXeT ObITh JMIOGLIM YHCAOM, 38 y= —3-
Takum 0o6pa3oM, pemeHUd CHCTeMbl (4) 3alHCHIBAIOTCH B BHIE
3
nap 4Hcen (x; _E)’ rae x — jfoe YACTO.

flpusep 4. PewinMm cucreMy ypasHeani:

x—2=0,
Larams. ®

3Ta cHcTeMa NPOTHBOPEYKBA (He HMeeT pellleHHi), NOTOMY UTO

5
X HE MOXET OAHOBPEMEHHO DABHATECA H 2, H -

Tpumep 5. PemmnMm cucremy ypaBHeHHA:

ax+by+e =0,
0-x+4+0.-44¢,=0.

Ecan ¢;0, To 3Ta cHCTeMa [POTHBOPEYHBA, ITOTOMY YTO HHKa-
Kafd mapa uucena (x; §) He yIOBAETBOPHET BTOPOMY YPaABHEHHIO CHC-
TeMul (6).

Ecan ¢,=0, T0 BTOpOE ypaBHeHHe 06pamaeTcA B BepHOEe paBeH-
cTBo npu Mobux x # y. OcTaercs TOAbKO neppoe ypaBHedue. Qo
yXe paccMaTpHBaJoch. (CaefoBaTeJbHO, Bce PpelIeHHH [epBOro
YPaBHeHHH SBJAAIOTCA pelieHHSAMH CHCTEMBI, 4 KaK pelaTbh OAHO
ypaBHeHHe, Mbl 3HaeM.

3JameuaHne Bce paccMOTpeHHhIe BbIlIe MPHMEpPHl MOXKHO pe-
IKTH METOAOM TOACTAHOBKH.

TTokaeM, Kak 5TO cAenaTh.

Cucrema (2) 6p/ia pellleHa METOAOM TOACTAHOBKH,

Peumiaa nepBoe ypaBHeHHe cHcTeMBl (3} OTHOCHTENBHO X, TIOAY-

(6)

1
UHM: x=§_ Tel‘[epb HAaA0 NMOJAYUeHHOE 3HaueHHe IOJAH X MOACTABHTDE

BO BTOpOe ypamHenHe 5TOH cHcTeMbl. MOXHO CYHTaTbh, YTO BTOpPOE
YPaBHEHHe HMMeeT BHJ:

Ox+3y+2=0,
231



L
H nocae MoACTAHOBKH 5 BMECTO X HOJAYYHAOChL YpaBHeHHe OTHOCH-

3
TeabHO y: 3y+2=0, oTkyna y= —z .
Peman nepeoe ypasueHue cucTeMhbl {4) OTHOCHTeJIBHO ¥, HaXo-
3
aam: y= —z . [loACTaBAsAA 3T0 3HAUCHHE BO BTOPOE ypaBHeHue, No-

3
JAyvaem: 0x+0=0. 3T0 NOKa3bIBaeT, YTO 3HAUEHHE i = —3% YHOB-

AeTBOpAeT 0GOMM ypaBHEHHAM OfHOBpeMeHHo mpu Jio6oM x. Hrak,
BCEBO3MOXHBIE pelleHHA cHeTeMbl {(4) onpeledsloTcd napamu

(x; —%), roe x — Jdoe uHCAO.

Pewan nepsoe ypaBHenue cucTeMmni (5) OTHOCHTeRABHO X H MOfA-
CTapjAs MOMYUYEHHOE 3HAYEHHE 2 BO BTOpOE ypaBHeHHE, NPHXOAHM
K ypaBHennw — |=0, mokasbiBawiueMy, 4T0 cucremMa (D} NpoTH-
BOPEYHBa, '

PaccmoTpuM nepBoe ypaBHeHue cucteMul (6). Ecan b0, 10 ¢
MOKHO Beipa3uTh uepes x. [Noayuum BmpaxeHde BHpa y=Rx-1.
MNoncTaBanaa 3TO BuIpaXeHde BO BTOPOE YpABHEHHE CHCTEMBI, MOAY-
ydM ypasHeHHe Ox-+¢,=0. OHO He uMeer peweHud, ecin c7=0.
Ecau ¢,=0, To Bce pewenns cacremsl (6) amenor sua (x; y), rae
x — awboe uncno, a y=kx-41 (k= —%; =—%

1 1
]

1069°. MoxKeT H cuCTeMa IBYX AHHEHHBIX ypaBHeHUE c ABYMA He-
H3BECTHEIMH He HMETb pEIUeHHH; HMEThb OJHO pPEIISHHE,
HMeTh GeckoHeyHo MHOTe peweHHi? [IpaBenute npuMephi.

1070°. MoxHo au A6yl cHCTeMy ABYX JHHEAHBIX ypaBHeHWH c
JBYMS HEH3BECTHBIMH PEIHTh CMOCOBOM MOOCTAHOBKH?

1071, $lsasercA nM cHCTEMa ypasHeHWA NPOTHROPEUHBOH; HMEW-
mel GeCKOHEYHO MHOTO PeleHHH, MMeIoied eAHWHCTBEHHOe

pelleHueE;
ty=1, x+y=2,
6
2 {x+y=9: ) {x+y=2?
Pemnre cucremy ypasHennii {1072—1073):
1072. a) {x—|—y 4=0; 6) {x: —2;
3x—y—8=0, 3x+2y—2=0,
""l"" r) y: —5_
4x+-4y=2, 2x4y=1,
10
3. {2x+2y—l 6) {2x—y=l;
{x—}—y 3, x—2y=A4,
B) r)
3x4-3y=06; x—4=2y.



1074,

1075.

1076.

1077.

CocTaBbTe CHCTEMY H3 NBYX JHHeHHBIX YPaBHEHHH Tak, uTo-
611 BMecTe ¢ ypaBHenHeM 3x—4y=2 oHa Obia npoTHBOpE-
yHBa; HMeda On GeCKOHeYHO MHOTO pelleHHH.

PewuTe cucremy ypaBHenuit (1076—1077):

x—y=>5, 6) 2x+3y+4=0,
D | — it dy=20; Bx+6y=T;
) 3x—2y=11, ) Sx+46y=13,
B\ 4x—5y=3; Tx4+ 185+ 1=0;
) 7x+46y=15, o 3x44y=35,
U 4x—9y—5=0; —3x—4y=40.
(x=3  y+4_ (5% | ¥ 4
1 _g=l1. *pe L.
5(xt+2)—y=3; 3 t§=%"
(x+3 _ y—2 _ ((x+y x—y
syl 2 7 =% 0 g 3 %
x—1 g4+l . 26—y 3x+2y ]
SRR T 5 5 =%
2x |, ¥ [(x+y 2y o1
| T te=0 z 3’3
2) ix._{_.-‘i e ] 3x oy =0-
3 t3="l |z tT2=0
Yy x—y [ 2x—1 | 3y—2
m’{ o iy S DT
x+3 |, Xx—y 4. 3 3x+1  3y+4+2
+E =1 s ]
2) x+5=56+43x, 6) y+3=2y—14,
x—3=%x+1; 2x4+3=x
0) 3y—4=2—3y, r){x+y=x+y.
—l——3y, x—y+2=0;
| 2x+3y=2x+3y+2,
M x—7g+1=0;
&) 3x+5y="5(x43y)—2 (x+5y),
y—3+x=2x+{x+y—3)

%) {3x+4y+1—(x+9'—2)+(2x+3y+3).
2x=x+(24 x).
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10.7*%. Cucremnt ypasHenuii nepmoil cTeneny
C TPEMS HEH3BECTHbIMR

¥pasHeHHe

ax+by+cz+d=0, (1)

rae @, b, ¢ 1 d — HaHHbIE YHCAA, AIDHYEM XOTA Gbl OAHO H3 yKa-
3aHHBIX YHCEA @, b HAH ¢ He pPaBHO HYJAW, & X, §f U 2 — HEH3BeCT-
HBle, HA3BIBAIOT YPAaBHEHHEM NEPBOH CTeMeHH ¢ TPeMA HEH3BECTHLI-
MH X, 4 H 2.

Tpoliky uncen (xy5 Yo Zp) RAZHIBAIT pelleHHeM YpaBHeHMA (1),
ecaiyl 9TH YMCJd YAOBJETBOPAKT YpaBHeHHIO (1), T. e. ec/iH ApPHU MoA-
CTAHOBKe YHCAA X, BMECTO X, YHCAA Yy, BMECTO g, YACAA 2, BMeCTo 2
ypaBReHHe (1) NpeBpamaeTcsd B BepHOe YHCJAOBOE PaBeHCTBO

axo+ byo+czo+d =0 (2)

AHAaMOTHYHO ONpejeddeTcsi YpaBHeHWe TMepBOH CTemeRH
YeTHIpbMS, MATBLIO H T. I. HEH3BECTHBIMH H €FO DElIeHHE.

IMycTs aaHb TPH YpaBHEHHA NepBOH CTelNEHH ¢ TPeMA HEH3BEeCT-
HBIMH X, § W 2. [OBOPAT, 4TO AaHa CHCTEMA TpeX ypaBHenHii nepsoii
CTeMeHY ¢ TPeMd HeM3BecTHBIMH X, y N 2, ecad TpeGyeTcA HalTH
Tpodku dmces (x; y; 2), ABJAAKILUECH PeLICHHAMY OAHOBPEMEHHO
BCEX Tpex 3TUX ypaBHeHHHA. Takue TPOMKH HA3BIBAIOT peillieHHAMM
JAHHOH CHCTEMBI.

AHaAOTHUHO ONPefeNsieTcs CHCTEMa YeThIpeX, NATH U T. A. Ypap-
HEeHHH NMepBOH CTENEHH ¢ YETHIPLMS, MATLIO H T. A. HEH3BECTHHIMU H
ee pellieHHe,

PeWnTh CHCTEMY YpaBHEHHH — 3TO 3HAMMT HaHTH BCe ee peine-
HHA HAYM A0KA3aTh, HTO WX HET.

Mpl y3¥e U3YYHAH CHCTEMBbl ABYX YPABHEHHH Neppofi CTENeHH ¢
OByMf HeH3BeCTHHIMH. JII06yI0 TAKYIC CHCTEMY MOMHO DEWHATH CHO-
coboM moacTanoBKM. HHixke MBI NpHBOAHM npHMep pelleHUA CHCTe-
MBl TPEX YpaBHeHHH NepBOH CTeNeHH ¢ TpeMs HeHIBeCTHHIMH H TOKa-
KeM, YTO S5TH CHCTEMBl TAKHKe MOKHO peuliath crnocobom noa-
CTAHOBKM.

flpumep. PetlnM cHCcTeMy ypaBHeHHH:
2x—3y+2z2—1=0,
3x—4y—z+42=0, (3)
x—y+2=0.

lNokakeM, KAK MOMKHO PelllUTh 3TY CUCTEMY CNOCOGOM moacTa-

HoBku. M3 rperbero ypasHenun cHcTeMb (3) BeipaXaeM x uepe3
yuz

x=y—z 4)
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W MOACTABASIEM 4 — Z BMECTO X B IlepBOe H BTOpOE YPaBHEHHsI CHCTe-
mbt {3). T[TonyuaeM ypamsHedus:

{2(y—z)—3y+z—1=0,
3(y—2)—4y—=z+2=0,

KOTOpHIE NOCJ€ NpHBENeHHHA NoaoGHLIX YJICHOB 3anHlleM B BHAe

—y—z—1=0, (5)
—y—424+2=0.
Takum 06pa3oM, MeTOLOM MOACTAHOBKH MOXKHO CBECTH pellieHHe
CHCTEMbI TPeX YpaBHEeHHH NePBOH CTENMEeHH C TPeMA HEH3BECTHLIMH X,
§ ¥ Z K DeleHHI0 CHCTEMEI ABYX YPaBHEHHH NePBoHl CTENEHH C ABYMH
HEM3BECTHLIMH Yy M 2.

Peitan cucreMy (5), naxonuM, uto yy= —2, zg=1. Iloacrapass
Z; U Yo B Boipaxenue (4), HaX0AHM, YTO Xg= —3
Hrak, cacrema (3) MMeeT eAHHCTBEHHOE pellcHHE, Xg= —3J,

y0= —2' 20=l.

B o6iueM caydae IpH pelleHHH CHCTEMEl TPex YpaBHeHHi nepsoit
CTeNeHU € TPeMsI HEH3BECTHBLIMH X, ¥ H Z MOXKHO IOCTYNATh TAK XKe,
Kak B 3ToM npHMepe. [lonb3ysack 0AHHM H3 YpPaBHeHHUH CHCTEMBI, Ha-
JAC BBIPA3UTb 0JHO U3 HEH3BECTHBIX, HAMPHMED 2, Yepe3 ocraJbHbe
HeH3BecTHble, BXOASIMKE B [PYrHe ABA YpaBHeHHd. 3aTeM HAano pe-
IHTE NOAYYEHHYIO CHCTEMY ABYX yPaBHeHHH NepPBOH CTemeHH ¢ ABY-
Mfl HEH3BECTHBIMH X H .

Ecnu 3Ta cCHCTEMa HMeeT €IHMHCTBEHHOEC pPeUIEHHE, TO HAX0AHM €¢C
pelleHHe — YHCAS Xy H gy M, [IOJCTABAAA HX B BhIpdKEHHE A 2, Ha-
XOJHM 2o, TPORKA 9HCEN (Xg; Yo; 2o) H GyAeT €HHCTBEHHBIM PEleHH-
eM cHcTeMbl. Ec/in XKe 3Ta cHCTeMa He HMeeT pelUeHHHA, TO H HCXOA-
Haf cCUCTeMa TaKke He MMeeT pewteHnd. HaxoHen, ecan ata cucrema
HMeeT GeCKOHEYHO MHOr0 pelleHHH, TO H HCXOAHAA CHCTEMa HMeeT
GecKOHEeYHO MHOTO pelleHHH.

IMono6ubiM ofpa3zoM pelialoT CACTEMbl YpaBHeHMA nepBol crele-
HM C YeThIpPhMHA, DATLIO U T. 1. HEU3IBECTHBHIMH.

]
1078°, Kakoe ypaBHeHHe HA3BIBAIOT YpaBHeHMeM MepBOH CTeMNeHH
C TpeMs HeH3BeCTHHIMH?

1079°. Uto HAa3biBalOT pelllecHHeM YPABHEHHA NepBoll cTeneHH c
TpeMsi HEMIBECTHHIMH?

1080°. Yro Ha3bIBAIOT PeilleHHEM CHCTEMbl TPEeX ypaBHEHHR ¢ Tpe-
Mf HEH3BECTHBIMH?

1081°. Uro 3HaYHT PeWNTbL CHCTEMY YpPaBHeHHH?

1082°. B yeM 3akanuaeTca cnocol NOACTAHOBKH AJA PEIMeHAR CH-
creMbl Tpex ypaBHEeHHE mepBofl CTENEHH C TPEeM HeH3BeCT-
HBIMH?
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x=1,
a) { 3x+4+2y—32=2,

Sx—y—502=—1,

x=12y,
) §3x—2y—z2=1,

1083. Pewnte cHcTeMy ypapHeHH#:

3y=12,

r+y+2=7,
x—2y+422=-—3;

x+y=>,
r) 1 3x—2y+2=6,

6)

Sx+44y—2z=2§; x—5y+3z=—4,
x+y+2=3, 2x—y+32=7,
,u,)l?x y+z2=2, e} { x+2y—2z=1,
3x—2¢y+2=2; 3x—5by—4z=2;
3x4+2y—5z=17, x+y+2=09,
) {x+y—z— 3) § x—y+2=3,
x—y—2=0 x4 y—2z=3.

10.8. Pemerre 3aaay NpH nNOMOILH CHCTEM
ypaBHeHH#l repBofi cTeneHH

3anaua 1 (crapusnas). Cowancs aBa nacryxa, Mear na
[lerp. MBan ropopur Tlerpy: «OTnaii-xa MHe ofHy OBILLY, TOrAA ¥ Me-
HA 6yleT oBell BABoe Gosbmie, ueM y Tefal> A Iletp emy orsedaer:
«Het! JIyume Tw oTna#h MHe oAHY oBNY, Torga ¥ Hac Gyaer oBeu no-
poBHY!>» CKOABKO Xe OnJIo ¥ KaXKJOoro open?

Pewerne. Tlycts y UsaHa Gulno x oBen, a y Tletpa — y osel.
Ecan 6wl Iletp oraasn HeaHy opHy oBuy, 1o y Iletpa ocranocs Onl
(y— 1) oBeu, a y HBana craao 6wl (x+ 1) osen. Ho rorna y UBana
6o Gl BABoe Goanile osel, yem y Iletpa. Cuneposatensno,

x+1=2(y—1). (1)

Ecau 601 Usan oraaa Ierpy oamy oeuy, 1o y Mpana ocranoch
6 (x— 1) oBeu, a y Ilerpa crano 6ul {y+ 1) opeu. Ho Torma onn
uMesad Gl oBel nopoBHy. CJefoBaTeNBHO,

x—1l=y+41 (2)

B 3agaie Haao HaATH TakKe 3HAYEHHS X H ¥, KOTOPHIE OIHOBpe-
MEHHO YIOBJIETBOPAIOT U ypaBHeHHo (1), W ypasHenuio (2). HpyraMu
CAQBAMHE, HAAO PELINTE CHCTEMY ABYX AMREAHLIX ypaBHeHUH ¢ AByMA
HEH3BECTHLIMA:

{x+1=2wa1y 3)

x—l=gy+41.
PewnM 3Ty cHcTeMy cnoco60M DOACTAHOBKH.
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M3 nepBoro ypasHenHs Bbipa3MM X uepes y:
x=2y—3. (1)

[TopcrapaM 2y —3 BMecTo x BO BTOpPOe YpaBHeHHe cHCTeMbl (3),
NOJYUHM YpaBHeHHe ¢ OZHHM HEH3BECTHBIM ¥:

(2y—3)—1=y+1,

KOTOpOe HMeeT eNHHCTBeRHOe peulenMe: y,=25. [Noacrapnaa y,=>5
B ypasHenHe (4), HaxoauM: x,=7. ClefoBaTebHO, CHCTeMa (3) nme-
eT eAHHCTBEHHOE pelleNHe: Xo=7, Yo=>0.

OTeeT y Heana Ouiao 7 oseny, a y Iletpa — 5 osew,

3anaua 2. M3 nyukta A B nyHKT B BheXaJs BeJIOCHIIEIHCT, a
yepe3 UeTBEPTHh Uaca 3a HMM BhleXaa apToMmoBuancT, Ha nonoBune
nyTH oT A Ao B aBTOMOGHJHCT AorHaN BeJocHneancra. Koraa aero-
MOOHJHCT NPHOBI B IyHKT B, BEJOCHNEAHCTY OCTaJOCh [IPOeXaTh
elte TpeTb nyTH. Kakoe BpeMda 3aTpaTiau Ha 0yThb oT A o B Bedo-
CHIENHCT ¥ aBTOMOOHIKCT, €C/IF H3BECTHO, YTC CKOPOCTH BeJocHIe-
JACTA # aBTOMOOHJIHCTA MMOCTOSAHHBI?

Pewenne O603HaunM uepe3 X MHHYT — BPEMS, 3a KOTOpoe
BENOCHIIEAHCT NpoeaeT nyTh oT A n0 B, a 4epes y MUHYT — BPeMA,
3a KoTopoe aBToMoOHAHCT npoefer nytk or A ao B. Ha nmonoeuny

1
nyTH 0T A 10 B BEeNOCHTIEAUCT 3aTPATHI 3 X MHRYT, a aBTOMOOHIKCT

l
3 Y MHHYT. [o ycnoBdio Ha DOANYTH oT A Ko B OHH HAXOAHJHCH OAHO-

BpeMeHHO, XOTA ABTOMOOHJIMCT Bhiexad Ha lH MHH mozKe. JHAUMT,

1 1

K MoMeHTy npuOHTHA aBTOMOGHAHCTA B OYHKT B BeNOCHTENHCT
HaXoAM/ACA B OBYTH yXKe (y-+ 15) MHHYT ¥ mpoexas 3a 3TO BpeMsH
2 2
3 PaccTosHua ot A mo B, T. e. 3aTpaTHA Ha 3TOT NYTh 3 X MHHYT,
Clle10BaTeNbHO,

y+15=2x (6)

B 3agaue nago RaliTH TaK#e 3HAYEHHA X H ¥, KOTOPLIe OLHOBpe-
MERHO YAOBJIETBODAIOT M ypapHenHio (D), # ypaerennio {6). Jpyrams
CNOBaMH, HAaf0 PELIMTL CHCTEMY JBYX JHHEAHBIX YpaBHeHHH C ABYMA
HEH3BECTHBIMHA:

1 1

§y+15=-§x,
\ (7)

v+ 15=§ x.

YMHOXHM OpaByld H JIEBYH YaCTH NMEPBOr0 YPAaBHEHHA CHCTe-
Mbl (7) Ra 2, a BTOpOro — Ha 3, NMOJYYHM CHCTEMY:
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y+30=x,
{3y+45=2x. )

Pegms 3Ty CHCTeMY, MOJNYYHM eIHHCTBEHHOE pellleHHe: Xy=45,
Ho=19.

OTbBeT Ha nyTh oT A fo B BeAocHANeAMCT 3aTpaTua 45 muHyT,
a aproMoGuanct 15 MuHyT.

3aaaua 3* llikoabuuk 3atpatun 140 p. Ha NOKYNKYy mopTde-
I, aBTOPYYKH H KHHTH. Ecan Gnl noprdens croua B 5 pas gewesae,
apTOpyduka B 2 pasa gewesde, KHHra B 2,5 pasa pemeede, TO Ta xe
noxkynka ctouaa 6ul 40 p. Ecan 6bl mo CpaBHEHMIO ¢ MePBOHAYAJL-
HOM CTOMMOCTbIO NOpTdenb CTOMA B 3 pasa jewiesie, aBTOPYYKa
B 4 pasa HelleBjie, a KHHra B 2 pasa felleB/e, TO 3@ Ty Xe NOKYIKY
WKOJBHAK 3anaaTua 6 50 p. CKoAbKo CTOAT mopTdens, aBTOPYUKa
H Kaura? .

Pewenue [lycts noprene crour x pyGiaedl, aBTopyuka — y
py6aedl, a kaura — 2z pyGunef.

IlepBoe ypaBHeRHe COCTABHM H3 YCJAOBMS, Y4TO MOKYMKAa CTOHT

140 p.
x+y42=140.

BTopoe ypaBHeHHe COCTaBUM H3 YC/IOBHS: eciH 6bl mopTdedab

CTOHJ %x py6aedl, aBTopyuKa %y pyGJeli, KHHTa 2—152 pybaen, To

HNoKynka crouna 6wl 40 p.:
1 1 1
Hakoneu, Tperbe ypaBHeHHWe COCTABHM U3 YCJOBHA: eciu Ol
nopTdenab croua %x pyGaedi, aBTOpyuKa %y py6aef, KHHTa %z py6-
Jef, To nokynka crouga 6w B0 p.:
1 1 1

B 3apave nano nafiTH Takue 3Ha4YeHHA X, ¥ H 2, KOTOpble OAHO-
BpeMeHHO YIOBJETBOPSIOT BCEM TPeM STHM ypabBHeHHAM. JpyrumH
C/IOBAMH, HaJ0 pelUHTh CACTeMY TpeX ypaBHeuuil mepsofi cTemenH
€ TpeMs HeH3BECTHBIMH:

x+y+z2=140,
1 1 1
1 1 1

YMHOXKHM 06¢ wacTu BTOporo ypasHeHus Ha 10, Tperbero — na 12,
NONYHUHM CHCTEMY:
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x4+ y+ z=140,
2x+ 5y +42=400, (10)
4x+4 3y -+ 62=600.
W3 nepBoro ypaBHeHHs cHcTemst (10) Boipasim z Hepes x H 4
=140—x—y (1)

M NOACTaBHM Bhipa)KenHe 140 — x—y BMeCTO 2 BO BTOpOE H TPeThbe
ypaBHeHH: cHcTembt (10), noayunm cACTeMy M3 ABYX yPABHEHHH C
ABYMS HEH3BECTHLIMH:

{2x+5y+4(l40—x—-y)=400, {9
4x+4 3y +6 (140 — x— y)==600. (i2)

Pemng cucremy (12), noayuHm eIWHCTBEHHOE ee peHIeHHE:
x0=90, yo=20.

Morcrasus x,=90, y,=20 B ypasnenue (11), noayuum 2,=30.

Crnenosateasdo, cucrema (9) HMeeT eIHHCTBEHHOE pelleHHe:

X=90, y,=20, z,==30.

OTBeT: noprdeas crona 90 p., apropyuka — 20 p., a Kuura —
30 p.

1084. a) Cymma aByx uucen pasHa 10, a HX pasHocTe paeHa 4.
HafianTe uncaa.

6) CyMma OByxX uHcesn paBHa 21, a HX pa3HocTh paBHa 9.
Hafiante uncaa.

1085. a) OxHo uncao Goasiie apyroro Ha 6. CyMma sTUX uHcen
pasua 40. Hafianre uwhcaa,

6) OaHo uHcao MeHblne Apyroro Ha 15, CymMa sTHX uncen
pasua 23. Hafiante uucaa.

1086. a) OpHo uncao B 2 paza Goanwe apyroro. Ecau menbmee
H3 3THX YHCcen YBeJAWYHTb B 4 paza, a GoJibilee YBENHUATH
B 2 pasa, To ux cymma Oyaer pasna 44. Halinnre sncaa.
6) Oxano uncao B 3 pa3sa 6oJbiue Apyroro. Ecan ogHO W3 YH-
ceJl YBeAWUYHTb B 2 pa3a, To cyMMa craHeT paBHoi 42, Haii-
AATe udcaa. Ckoabko pemendii HMeer 3aaava? Kak caenyer
H3MeHHTb GopMyJNHPOBKY 3ajadH, 4ToOLl pellense ObAO
e HHCTBEHHEIM?

1087. a) OxHo H3 uHcen Ha 7 Goabwe apyroro. Ecan menbwee
YHC/IO YBeAW4HTh B 2 pa3a, a Goabllee HA 6, TO HX cyMMa
craner paBHod 31. Hainute uHcaa.

6) Onno u3 uhcen Ha 10 meneswe apyroro. Ecan Goavuee
YHCJIQ YMEHBINHTh B 3 pa3a, TO HX cyMMa craHeT pasHofi 70.
Ha#igure gucna.

1088. a) Jaww nBa uncna. Ecau nepeoe uncjio yYMHOXKHTE Ha 2, TO

noayueHHoe uHcao 6yaeT HA | Goanile BTOPOro; €Cak BTOpPoOe
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1089,

1090,

1091.

1092,

1093,

1094,

1045.

1096.
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YHCJIQ YMHOXKHMTH Ha 2, To TofyueHnoe 4uciao Oyaer Ha 7
foabile nepsoro. Hahnute wHcha.

6) Jauwe aBa udcha. EcTH nepeoe YHCIO yMHOXHTE Ha 4, To
noaydentoe 4ncao SyaeT ua 6 Boablue BTOPOTO; eCJH BTOpOe
YMEHbLINTbL Ha 3, TO TOJydYeHHoe YHCAO SyfeT MeHblle nep-
Boro ua 1,5. Hafizute uucraa.

a) Mexay mocesKaMH TPOJIONKEHB ABe HOPOFH: TNPOCEnou-
Hasi W Woccelinan. [Ipocenounan mopora Ha 5 KM Kopoue
wocceiHol, a ux obulas aavkHa pasua 61 kxm. Kakosa pauna
IPOCENOYROH AOPOTH?

6) Ot ropoaa no cena BeNyT ABe A0POCH; CPYHTOBAs H ac-
¢ansTHpoBaHHAasA, I'pyRTOBAaA nopora Ra 18 kM AJHHRee ac-
danvTHporaddch. O6man panHa aopor paBHa 66 kM. Kako-
Ba AJIHHA TPYHTOBOH HOporu?

a) Tlaker Monoka Ha 2,3 p. Aopoxe GaToHa XJeba. 3a nBa
G6aToHa W TPH NakeTa MoJoka 3anaathian 22,3 p. Ckodabko
CTONT OaTod XJeBa?

6) KopoGka akpapeabHblX KpacoK CTOHT Ha 2,9 p. nopoxe,
yeM HabGop kapaupaweit. Jecate KopoGOK KpacoK W MAThH
HaGopoe Kapadgawed crosT 83 p. CKONBKCO CTOHT KopoGKa
KpacoK?

HopMa BelpaGoTKM 3a CMeHY Ha HOBOM TOKAPHOM CTaHKe Ha
30 petaneit Goabie, ueM Ha cTapoM. [Ipn 3TOM Ha TATH HoO-
BblX cTaHKaX MoKHO oOpalboTaTh 33 CMeHY CTONBKO XKe fe-
Tanaed, CKOJMILKO 33 TO Xe BpeMsi Ha BOCbMH cTapuiX. Kakosa
HOpMa BbLPpalOTKH HA HOBOM CTaHKe?

Ecau 43 onHOrO NyHKTa OAHOBPEMEHHO H B ONHOM Halpas-
JIEHHH BBIEAYT MOTOLUMKJIHCT H BEJAOCHTIENMCT, TO 4epes 1 u
MOTOUHKAMCT OBroHMT Bedocuneancta Ha 33 kM. Ecan xe
OHH OJHOBPEMEHHO BHIEAYT B MPOTHEOMOJCKHMX HanpasJae-
HHSX, TO 4epe3 | u paccTosinHe MeXAy HHMH GyjleT paBHO
57 kM. MoXHO AN Yy3HATb CKOPOCTH BeJNOCHMEmHCTa H MOTo-
uprkAncta? Ecan Moxuo, To ysuaiite.

HIxkoaeHnky noexann Ha 3Kekypeuw. OOpaTHO OHH BO3BpPA-
[AJIHCE APYTHM IIyTeM, KOTopblH Oblsl Ba 7 KM Kopoue nep-
gorc. KakoBa AJAHRAE KaXJOF¢ MYTH, €CH Bcero B 06a KoHILa
WKOABHAKA npoexanan 41 xm?

B npaMoyronbHHKe, mepuMerp KoToporo 52 cM, pas3HocThb
MJIVH ABYX cTopor papua 4 cM. Hafigute cTopousl npsMo-
yl"OJ'IbHHI{a.

Jdansi kmacca, B KoTopoMm yvatess 30 yUeHUKeB, KYIH-
JH 6uAeThl B TeaTp cToumocTbio mo 10 p. u 15 p. Ckoabko
OBII0 KYTIAEHO OTAENEHO TEX H Apyrux OHMNeToB, eciu MX ob-
Wwasd CTOHMOCTL cocTaBHaa 350 p.?

ikoha npuobpena 4 kpecaa ® 2 croaa, 3an/MaTHB 3a HHX
3600 p. Ecain 6bl Gblno xymaeno 2 kpecsia 1 3 cTona, To BeA
nokKynka cromna 6b1 Ha 1400 p. menbuwe. CxoJbKo cTOAT
KPecao H CTOJA B OTHENbHOCTH?



1097.

1098,

1099,

1100,

1101,

1102,

1103.

1104,

1105,

1106.

1107,

PaccuuTeIB2ACE 328 NOKYNKY, MaAb4HK MOAYYHA CAauH
70 p. kymopamu 1ocToMHCTBOM B 5 p. u 10 p. Beero ol moay-
uun 10 xynwp. CKOMBKO KYNKP AOCTOMHCTBOM 5 . OH mo-
JAYUHA?

JlBy2HauHOe YHCAO B MATH pa3 GoJblle CYMMB CBOMX LHGP.
Ecan nawnoe uncno yBeJHUMTL Ha 9, TO MOJAYUHTCA uHCJHO,
B WIeCTh paz Gosbllee cyMMbl LHGp AaHHOTO uKcia. Hafion-
TE 3TO YHCIO.

CyMMa aABYyX HATypaJbHBIX uHCeJ paBH2 31, a2 pasHocTh
paBHa 5. Haltaure sty yucaa,

JlBa Kycka ofHHaKoBoill TkauH cToAT BMmecte 910 p. Korxa
H3 MepBOro Kycka TpoLadH CTO/bLKO, CKOJbKO Ohliio mepBo-
HavaJbHO BO BTOPOM, & M3 BTOPOrO — MOJOBHHY TOTO, YTO
Gbl10 MepBOHAYaJbHO B NEPBOM, TO OCTATOK NMEPBOro Kycka
oKasaJsca Ha 10 M Goablue ocTaTKa BTOPOro Kycka. CKodib-
KO MeTPOB TKaHH ObJIO B KaMXAOM KycKe, ecaM | M TKaHH
crout 14 p.?

IlBe 6GpHraabl WKOJbHHKOB BO BpeMfA MPOH3BONCTBEHHOMH
NpakTHKH 3apabotann 1170 p. [epeas paGorana 15 auei,
Bropasa — 14 nheit. Ckoabko 3apaGareiBana kaxaaa Opura-
Jda B JeHb, ecau mnepBasa 3a 4 AHA 3apafoTasa Ha
110 p. Goabwe, uem Bropas 3a 3 aus? Kakoe gonyimeHnue He-
OoGXOAMMO CReJAaTh OJA PELIeHHs 3aKauyu?

B uwixoannsiil 6yder zapeann 300 nUpoXHBIX ¥ Gyfouek, ob-
waa Macca KoTopbiX 20 kr. Macca BceX MHUPOMKHHIX Takas
Xe, Kak ¥ Bcex Gynouex. Onpenenure KoJHUECTBO MHPOK-
HBIX H OyJO4eK B OTAEJNBHOCTH, €CJAH Macca HYMPOMKHOTO
100 r, a 6yaouku 50 r. Bee fin padHble, NpUBEAEHHBIE B 3a-
gade, HeoOXOAMMEl OJA pelleHud?

5% onwore uucaa H 4% Apyroro BMecTe COCTABJA-
ot 46, 4% nepporo ukcaa H 5% BTOPOro BMecTe COCTaBJA-
1o 44, HaiiauTe st uHcaa.

20% oanoro uMcaa H 50% Apyroro BMecTe cocTaBaaioT 27,
a 50% nepsoro uucaa ¥ 50% BTOPOro COCTaBAAIOT
42 3. Haijiaute 3TH umcha.

B Tpeyroabuuke Gonblias cTopoia paBHa 16 cM, a pasHOCTh
ABYX Apyrux cropon paBHa 0,4 nxM. Uemy paBHBI CTOpOHBI
TpeyroJabH¥Ka, eciqH ero nepumerp pased 0,38 m?
HadiznTe cTOpoHbl TPEYFOJIBHUKA, €CAH eT0 NepHMeTp paBeH
0,9 M, Gonbllad CTOpPOHA MEHbLIE CYMMbI ABYX APYFHX CTO-
pod Ha 10 cMm, a yTpoeHHas MeHbliIas CTOpoHA HA 2 cM Boab-
[I€ CYMMH ABYX APYFHX CTOPOH.

MNepumerp tpeyronbinka 16 am. Boaswas cTopoHa npessl-
IaeT MEHbIIYIO Ha 25 cM, a YABOeHHaA cpeaHsa (no AauHe)
CTOPOHA MEHBIIE CYMMB! JABYX APYTHX cTOpoH Ha 1 cm. Ha#i-
IHTe CTOPOHBl TPEYTOJNLHHMKA.
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1109.

1110%,

1112,

1113%,

1114%,
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Cymma uudp ABy3HauHoro yuchaa pasHa 6. Ecan undpu
STOTO uWeAa MepecTaBHTh, TO TOAYUHTCA UHCAO,  Co-
CTARAAWEE % nepponavanbiore. HafinHute 3To nBy3HauHoe
UHCAO.

B tpex cocynax 54 s Boawl. Ecan H3 nmepeoro nepesHTh Bo
Bropoil 4 A, To B obonx cocymax SyneT Boawl MOPOBHY, a
ecil M3 TpeTbero cOcyAa NepejuTh BO BTopo# 17 41, To Bo
BTOPOM OKaMeTC B ueThipe pasa GoJblle BOAH, YeM B
TpetbeM. CKOALKO BOABL B Ka)KAoM cocymge?

B rtpex cocynax 36 & Boan. M3 nepBoro cocyna mepesusin
MOJIOBHHY UMeBlIefcA B HeM BOALI BO BTOPO#H COCYH, DOTOM
TPeTh BOLEI, OKa3zaBLIeHcs BO BTOPOM CocyIe,— B TpeTHH H,
HAKOHEL, YeTBEPTh BOAB, 0KAa3aBUICHCH B TPETheM COCYIE,
nepenuas B nepeolfi. Ilocse sTHX nepenuBaHHi BO BCex co-
CYAaX 0Ka3aJ0Ch BOABI NOpoBHY. CKONBKO BoAb GBIAG Iep-
BOHAYaAbHO B KaXJIOM cocyde?

3adava Bxackaper (Hudus, XII 8.). Hekro cxasan apyry:
«flaf mae 100 pynuil, n 1 6yny BrBoe Gorave teGsa». dpyr
oteetud; «Jlait Thi MBe TosbKo 10, 1 A crany B 6 pas Goraue
tefa». CKOMbKO OHAO ¥ KaKAOTO?

Tpa yTeHKa W ueTbipe ryceHka BecsiT 2 xr 500 r, a yerbipe
YTeHKa M TpH rycenka BecAT 2 kr 400 r. CKo/NbKG BeCHT
l ryceHok?

a) Anewa v Bopst BMecre Becar 82 kr, Anewna u Bopa Becsr
83 xr, Bopa n BoBa Becar 85 xr. CxonbKo BeCAT BMecCTe
Anewa, Bops v Boba?

6} Crapunnas 3adaya. UerBepo KyTIUOB HMEOT HeKOTOPYIO
cymMmy aeHer. U3BecTHO, 4T0, CAOMKHMBLINCE 6e3 NepBOro, OHH
coGepyt 90 p.; caoxuBmuck Ge3 proporo — 85 p.; cJAOMHB-
WwHch Gea Tpetbero — 80 p.; cnokHBIWHCE Ge3 YeTBepTOro —
75 p. CKOALKO ¥y Koro jaeHer?

B) Crapuunas sadaua. Oren dMeer cemb chinoBeil. Cymma
JeT MepBOro H YETBEPTOrO ChIHA paBHA 9 ronam, mepBoro H
mecroro — 8 rogaM, BTOporo H narorec — 8 rogam, BTopo-
ro 1 Tperbero — 9 roaaM, Tperbero H wectoro — 6 rogawm,
4eTBEPTOre M CenbMOro — 4 TofaM, a cefbMOTO H MATOMO —
TakKe 4 rogam. CKOJBKO JeT KaXAOMY?

TpeM Maabunkam paspaan 145 opexoe. IlosnoBHHa TOrO uHC-

. 2
Jda OpeXoB, KOTOpOE TOJYUIRN IICPBBIH MAJAbYHK, paBHA 3 TO-

. 3
0 HHCJa OpeXxOB, KOTOPOE TOJYYHA BTOPOH MAJdbYUHK, H/H Y

TOTO YHCAA OPexoB, KOTOpoE MNOAYYHA TPEeTHH MafJbuHK.
CROJIbKO OpeXoB MOJAYYHJ KAXALIH H3 MaJbYMKOB?



DOTTIOJIHEHHS K TJIABE Iil

1. JinnedAnie AHOPAHTORD YpaBHEHHSA

[lycTe paHo ypaBHeHHe
ax+by=c (a0, b+%0), (1)

KO3 ULIHEHTE KOTOPOTO a, b 1 ¢ — Ueqble yucaa. Ecan nocraeneHa
3anaya HafiTH TOJNBKO TakHe €ro pelleHHA (Xy Yo), TAE Xy, Ho — Le-
Jible YHCAA, TO 3TO YpaBHeHWe HA3BIRAIOT auHelnbim GuodaHTosbLM
ypasreruex. TaK ero Ra3blBalOT B YecTh Ipev¥ecKOro MaTeMaTHKa
HAuopanrta (Il 8. no H. 3.), KoTopHfl pewlan ypaBHeHH B UeJbIX
yHCAax.

Hanpumep, ypaprenne 2x+3y=1 — 510 quHeiidoe aHodaHTOBO
ypaBHeHHe, eC/H MOCTABJAERA 3a/1AY4 HAHTH TONLKO LeJLie ero pe-
weHHa. OaBRHM M3 ero penleHHH #BAAETCA mapa wdcen x=35,
y= —3, TaK Kak crnpapeganso paseHcTBo 2.54-3-(—3)=1. Jlo-
Goe pemenHe nHOQAHTOBA YPABHEHHS HA3BIBAKT 4ACTHMM Peuieny-
em 9Toro ypasHerusa. Kak Oymer nokasaHo janaee, QOpPMYJR

x=5—3n, y= —342n, rae n — neboe uer0e YHCIO, 3a[AKT BCE
peuntends ypapHendn 2x-4 3y = 1. ['oBopaT eiwe, uTo ofiujee pewenue
3TOI'0 ypaBHeHHs ecThb x=0—3n, y= —3+2n, rae n — n06oe Le-

Jgoe wncao. O6uiee peHICHHE 3TOrO YPABHEHHS 3ATMHCHBANT €le H
tak: (5—3n;, —342na), rae 2 — awboe ueaoe YUCLIO,

llanee Ba XapaxTepRBIX NpuMepax GYLET PACCMOTPEHO PELICHHE
JHHeHAHBIX ZHodaHTOBEIX ypasHern#. CHavaxa paccMOTPHM AHodaH-
TOBH ypaeReHHA (1), B KoTOopwIX KO3pdHUMEHTH &4 H & NOJLOXKH-
TEJAbHBL.

Ilpn ¢=0 ypasHenHe {1) uMeeT BHA

ax+by=0 (2)
H Ha3blBAETCS OOHOPOONHLK OUODANTOBBIM LPABHERUEM.
Mpumep 1. Pewrum aAHOQAaHTOBO ypaBHeHHe

2x+3y=0. (3)
ITepenneM ypapHeHHe B BHIe
2x=—3y. (4)

[Mpyn nw6bix nenbix wHCAaX X W Yy MOPaBas YacTh yPABHEHHN
(4) aomxHa BeqUTBCA HA 2, U TAaK KaK Ydeaa 2 U 3 83aMMHO NPOCTH,
TO § JOMKER JeAMTHCH HA 2, T. e. i — 11e10€ UHCAO, fedsAlleecd Ha 2:

y=2n,

rne # — ueioe YHCIo. 3aMeTHM, YTO 2 3nech MOXeT OHIThH JIOOBIM
neanM uuciaoM. JeficTsuTenbHO, NOACTaBAS 2r BMECTO y B ypaBHe-
gue (4), nOJYUHM LEa0e YHCAQ X= — 31 npH aw6om ueiom n. Cie-
AoBaTeNbHO, ypasHeHne (3) umeer ofwee pewende (—3n; 2r), rae
n — mpGoe nejsoe UHCJ0, H APYTHX PeHIeHHH He HMeeT.
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Hrak, Bce peuleHust 0AHOPOAHOTO AHOG aHTOBA ypaBHeHus (3) 3a-
paiotesi popmyaaMy x= — 3n, y=2n, rre n — Aw6oe Leoe HYHCTO,
AHaNOTHYHO paccymaas B cjayuae, ecJi @ H § — BIaHMHO Tpo-
CTHIE YHC/A, TTOAYYHM, 4TO PeleHHs ypaBHeHHA {2) 3agalwrca dop-

MydaMy x= —bn, y=an, roe n — awboe leso0e YHCIO.
[IpuMep 2. Pewnm anodantopo ypaBHeHHe
8x+4 12y=0. (5)

3aeck B otnnune oT ypapueHua (3) kosdpHUHEHTH UpPH He-
H3BECTHLIX HE HBJAAKTCH B3adHMHO HPOCTBIMH UYMCJIaM#, TaK Kak
HOI (8; 12)=4. Cokparus ypaBHenue (D) Ha 4, moayuuM

ypaBHeHHe 943y =0,

paBHOCH/ABbHOE ypaBHeHHio (5). CaenobaTenbHo, BCE PELIEHHA YpPaB-
HeHHus (D) 3apanTca dopMmyaamu x= —3n, y=2n, rae n — Jwboe
uesoe YyHCaAo (M. mpumep 1)

[Tpumep 3. Pewum guodaHTOBO ypaBHeHHe

6x+9y=2. (6)

IMpu A6LIX LeALIX YKHCAAX X H i JeBaf 4acThb ypaBHeHAA (B) ae-
JHTCA Ha 3, a npagad YacTh YpaBHeHHdA Ha 3 He geautca. CaepoBa-
TeJbHo, ypaBHeHHe (6) He HMeeT pewieHHA.

ITpumMep 4. Pewnm anodaHTOBO ypaBHeHHe

6x+9y=3. (7)

JleBass ¥ mpaBas YacTH ypaBHeHus (7) AeasnTcA HAa 3; COKpPaTHM
ypaBHeHHe HA 3, NOJAYUHM ypaBHeHHe

2x+3y=1. (8)
CHauana mogGepeM uacTHOoe peumeHHe ypaBHeHns (8). Hampu-
Mep, mapa x=25, y= —J3 ABJAETCH YACTHHIM peIHEHHEM YPaBHEHHS

(8), Tak Kak copapeaauBo papencTBe 2.54+3-(—3)=1.
B ypaBHeHuu (8) 3amenum umcno | euipaxenuem 2-543-{—3)
H npeo0pasyeM MOJY4YeHHOe ypaBHEHME:

2%+ 3y=2.5-43-(—3),

2(x—5)+3(y+3)=0. 9)
BseaeM HOBbIe REH3BECTHRLIE:
¥ =x—5, y=y+3, (10)
ypaeHeHHe {9) nepenuumem B BHIE
2x' 4+ 3y’ =0. (11)
Bee pewleHusi oaHopodHoro ypaeHeHHA (1) sapaores dopmyiia-
Mu x'= —3n, y =2n, roe n — awboe ueaoe uncio. Tenepb, HCOOAb-

3ya pasenctsa (10), noidyuum, uto Bee pellenus ypaBHenus (7) 3a-
aawTcs popmyraMi x=5+4+x'=5—3n y=—3+y'=—3+2n,
rae n — apboe LeNoe YHCAO.
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Hdas nwo6oro aureiiHoro Nu0paHTOBa ypaBHeHHd ofliee pemieHue
noaydaercsd NpuGaBNEHHEM K €ro YaCcTHOMY PElLIeHHI0 OB1Iero peme-
HHA COOTBETCTBYIOUIEr0 ONHOPOAHOTO YpPaBHEHHS.

Mpuwmep 5 Pewnm nuodaHTOBO ypaeHeHHe

2x+3y=7. (12)

OvueBHaHOEe YacTHOE pelieHHe 3Toro ypaBHeens (2; 1), Tak Kak
crpaBefsuBo papencTteo 2.2+ 3.1=7.

OGmee pelleHHe OSHOPOIAHOTO ypaBHeHHs 2x-4 3y=10 zazaetca
popMynaMu x= —3n, y=2n, rae n — nw6oe Leaoe Yxcao. [Tosro-
My oOllee pelleHdHe ypaBHeHusa (12} ectb x=2—3n, y=1+42n.

3aMeTHM, YTO He Bcerja yjaaeTca TaK Jerko HafiTH yacTHoe pe-
wenne JuHeAHoro AnodaHToBa ypaBHerus. [lokaxcem Ha npuMepax,
uTo 3TO BCerla MOXKHO CHeNATh € NOMOIIbY anropuT™Ma Esxauma.

[Tpamep 6. PewwuMm mzuodaHTOBO YypaBHEHHe

31x+11y=1. (13)

3aeck KO3 PHUIIHEHTE ¢ H b B3auMHO npocTe, a c=1. Haitgem
YaCTHOE pelieHHe ypabHeHua (13) ¢ nomomelo anroputma EBKkiAKpa:

31=2.1149,
11=1.9+2,
9—4.2.41.

Torpa 1 =9—4-2=9—4-(11—9)=5-9—4-11=5-(31—2-11)—
—4.11=31-5—11.14, 1, e, 31-5411-(—14)=1, caenosartenb-

HO, Mapa YHcena Xp=5 u Y= — 14 ecTb YacTHOE peuieHHe ypaBHe-
HHa (13).

O6uee pemenwe ypapHenusa (13) 3anaerca QopmyaaMmn
x=5b+411k, y= —14—31%, tae & — Awboe uesoe 4YHCAO.

Takum oBpazom, Bece pellleHHA ypaBHeHHs (13) sagawTea napaMu
(54118 —14—31k), rae k& — nw0boe wUesioe YHCAO.

Uro6bl ¢ noMONILIO aNTOPATMA EBKJAKHIA HaliTH YacTHOe peueHue
JuHeliHorc Ao aHTOBA YPaBHEHHA, HAJ0 B ero NpaBofl YacTH UMeTh
yncao 1, Ecitu 3TOro HeT, TO HYXKHO CAeAaTh 3aMeHy HEH3IBECTHBIX,
Kak B CJACHYIOLIEM [pHUMepe.

[Tpumep 7. Pemrnm fHogaHTOBC ypaBHEHHe

31x+11y=3. (14)

HaiftneM uacTHoe pewleHre ypaBeeHds {14) cpeau wucen, nens-
muxca wa 3. JJs 3Toro clenaeM 3aMeHy HEH3BeCTHHX x=3u,
y=23v., CokpaTus noayueHHOe ypaBHeHHe HA 3, MOJYTMM PaBHO-
CHJIBHOE YpaBHEHHE

3lut1lv=1, (15)

Kak nokasano B npeapiAylleM NPUMEpPE, YaCTHOE PElleHHe YPaB-
Henna (15) ecth k=5, v= —14. EMy COOTBeTCTBYET YacTHOE pelle-
HHe ypaBHenus (14): x=15, y= —42. Ocraercs npnGaBUTb K HeMY
o6uiee pellileHHe OAHOPOAHOro ypasHeHHs 3lx+ 11y=0. Toayunm
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obumee pemeHre ypaBHeHus {14) x=15+4 11k, y= —42—314, rae
k — mwoGoe nenoe 4yucao.
3anucek o6uero pemendss MOXHO YTPOCTHTL:

x=44 l1(k41)=44+11n,
y=—11-31{k+1)=—11—31n,
rae n — Jwboe nenoe 4HCIO.
Ho cux nop Mbl paccMaTpUBAaJU YPAaBHEHHA C TIOJOXHTEILHBIMA

Kospuunertamu g u b. Ecan onuH 3 Hux BAH 064 OTPHLATENbHEL,
TO Hall0 BHIMOJHHTHE 3aMeHY HeH3BECTHLIX;

X'=—x unn gy’ = —y,

KAK B CJA€AYIOUIEM [pHMepe.
[Ipumep 8 PewwuMm auodantoBo ypaBHeHHe

3lx—11y=3. (16)

BLinonanM 3ameny Hemapectabix: y' = —y. [1peoGpasyem ypas-
sHenne (16):

3lx+ 11y =3. an

OGuiee pewienue ypaBHeHHs (17) Haxoautrcs no QopMysaam
x=4+41ln, y=—11—31n, rae n— aw0boe uUesoe YHCJIO.

OcraercA BHPa3nTh ¥ 4epea ¥, ¥ Toraa oblllee pelleHRe ypaBHe-
Hua (16) zapaerca dopmynamn x=4411ln, y= —y' =114 31n, rae
n — aofoe uer0e YHCAO.

OTMeTHM, YTO AHaNOTHYHEIMH PAacCyXIEHHAMH pellalTcs J-
6hie JTUHEeAHbIe AHO(AHTOBH YypaBHEHUA.

HdnodantoBel ypaBHeHHR HTPaloT BaXKHYH POk B MaTeMaTHKE,
JI. Ditnep nmucan: «JiuodaHToBEIX ypaBHeHHH aHAAM3 HEMAJO CJy-
JKHUT H30LLPEHHIO PA3YyMa HAUMHAIOWAX H Go/bLIOE POBOPCTBO B MC-
YUCJEHHHA pHAOCAT». JluHefiHble AMOQAHTOBE ypaBHEHHA BO3HHKA-
10T NPH PEMIEHHH HEKOTOPHIX 3ajay. PaccMOTpHM cHAYasia MpocTyio
sajgady,

Jamgawa 1. ¥ nokynareasa u npojaBna HMEKTCA MOHETH TOJb-
Ko no 2 p. H 5 p. CMoxeT I NOKyRaTeab 3alJaTUTh 32 NOKYOKY
CTOHMOCTBIO | p.?

Pewenue. Ecau norkynmatenr gact x MoOHeT Mo 2 p. M i MOHET
no 5 p., To o 3annartut (2x+5y) p., wan 1 p. CaepoBaTennHo,

9x+5y=1. (18)

MNapa (3; —1) ABAAeTCA 4acTHHM pelLleHHeM ypaBHenus {18),
tak KakK 2-3+4-5-( —1)=1. Oro oanauaer, yTo NOKyNaTeJh MOMKET
JaTh 3 MoHETH mo 2 p. W NoJyyuTk cjauy | Mmoumery no 5 p.

O6wee peweHne gHotaHTOoBA YpaBHeHHA {18) umeer pHA
x=3—05n, y=—1+2n, rae n — N1060e Uep0e YUCTO, T. €. CNIOCO-
GoB ofiiaThl TOBApa CTOMMOCTBIO | p. B 3anave | GecKoHeUHO MHOTO.
Ecau, HanpuMmep, y oKaXeTcsl OTPHIATENBHLIM, TO 3T0 03HAYAET, UTO
NOKYMATENh AOJIKEH NMOJYUYHTh CHAYY MOHETAMH 1o 5 p.

3apaun, NpHBOAALAE K AHOAHTOBLIM YPABHEHHSIM, 4acTo CO-
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4ep¥aT HEUIBECTHBIE BEJWYMHBI, KOTOPHIE MO CMBICAY 3aMa4H H0J-
JKHB BRIDAXATHCH HATYPAABHBIMM yucaamu. PaccMoTpum pelnende
CTAPHHHOH 3aMayH.

3anmava 2. Jlsenapuate uenoBek HeCcyT 12 xnefos; kaxaniil
MYKYHHA HeceT no 2 xnefa, KeHOHAHA — N0 NOJoBHHe Xiaeba, pele-
HOK — 110 4eTBepTH xJeBd., CKOJbKO OblJI0 MYMXKYHH, XeHHIHH H
geTen?

Pewenne Ilycts Golio X MYXKUYHH, y XEHUIHH, TOTHA JAeTed

Ou10 12— x—y. Bce BMecTe OHH HecaH 2x+%y+%(l2—x—y)
xne6oB. COCTABHM ypaBHEHHe:

2x+1y+r(12—x—p)=12.

Y¥MHOXKHEM Npasyl H JeBYIO $aCTH 3TOro ypaBHeHHA HA 4, nocie
npeoGpa3cBaHHA NOJYYAM PABHOCHJLHOE €My YDaBHEHHE

Tx+y=36,

NMelolee YacTHOe pellenne x=25, y=1 n obuiee pelweHne x=5—n,
y=147n, tae n — moboe neace yucao, Urobw x, y u (12— x—y)
OLIJIH HATYPAJbHBIMM UYMCJAAMH, MOXHO B3fiTh TOJBKO OJHO 3HAue-
uue n, pasHoe 0. Ilpu stom x=5, y=1, 12— x—y=06, 1. e. 6buI0
5 MyxuuH, | xeHmuHa M 6 gereil,

Orper 5 mymvyun, 1 xenummnna u 6 gerted,

1115, PewnTe ypaBHeAHe B LEJBIX YHCTAX:
a) 3x+4y=0; 6) 6x+8y=0;
B) 4x46y=23; r} Sx4+3y=1,
) S5x43y=4.
1116. Pewmnte aunefinoe nHogaHTOBO ypaBHeHHe:
a) 3x+5y=10; 6) 2x—5y=15;
B} 2x4 34=>5; r) 7x--by=2;
a) 2x+7y=14, e) 3x4 5y=060,
1117°, O6bAcCHUTe, MOYEMY He HMeeT B LUeJBIX YMCAaX pemeHuil

ypaBHeHHe:
a) 2x46y=11, 6) 3x—9y=10;
B) 7x—21y==12.

1118, ¥ noxynateas M MpoAaBua ecTh KYHWOPH 1o & p. H
50 p. CMoxKeT AH MoKynaTeab 3aMJaTHTL 32 NOKYOKY CTOH-
MOCTbIO:

a) 112 p, 6) 30 p.?

1119, 3adauu J. Huzanckozo (Pubonayyu). a) Hexto xynua
30 nTui 32 30 MoHeT, M3 YHCAA 3THX DTHI 33 KaMAHBX TpeX
sBopoGrer 3anmsayeHa | Mounera, 3a Kamible &Be MOPAYLB —
Takke | moHera H, HaKoHel, 33 KaMAoro roay6és — no
2 wmosern.. CKoABKO GBLIO NTHL KamAoA nopopb?

6) 30 ntau crost 30 MoHeT, KYPONATKH CTOST Mo 3 Moue-
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THt, FOAYGH — N0 2 MOHETH H 1apa BopoObeB — NC MOHeTe,
CnpamuBaeTcs, CKOAbKO NMTHLU KaXAOro BHAA.

1120. 3adawa HAwan Loysans (Kurad, V 8). 1 neryx
cTouT D UAHel (AeHeXHbIX egHHUL), | KypHOa cToUT 3 usiHsA,
3 ubingeHKka croAT 1 wAHb. Bceero Ha 100 uaneit kynunp
100 nruu. CrpawiHBaeTcs, CKOJALKO OLIIO B OTLENBHOCTH Ne-
TYX0B, Kyp, LbIRJAAT.

1121. 3adaua Adaxa Puse (XVI 8.). 26 nepcoH uapepkaau BMme-
cre 88 Mapok, NpAdYeM MYXYHHBI H3pepXanaH no 6 mapok,
XeHIHUHBl — No 4, AeBYWKH — no 2. CKOMBKO OBIIO MyXK-
YHH, XXEHIHHH H AeByleK?

1122. Hs «Apudmeruxus JA. &. Maennyxozo. Kynusn Hexkto mna
80 anTwin rycedl, yraT 1 uHpKoB. ['yea nokynaa o 2 aartw-
Ha, YTKY — no | aiTeiRYy, YHPKa XKe — N0 3 [eHLTH, 4 BCeX
kymaeno 80 nrun. CripamuBaercs, CKOIbKO KAKMX [ITHI| OH
KYIHI.

(1 antsin=3 k., 1 newsra=0,5 k.)

1123. Crapunnas 3adaua. XosAuH nocaaa paGoTHHKa Ha Gazap
kKynatb 20 nrai: ryceil, yTok W Majnix uapkos. QR aan pa-
GoTHuky 16 antein. [yceit Beses nokynath no 3 Koneilikn 3a
[ITYKY, YTOK — N0 Konefike, a Ma/bIX YHPKOB — N0 ABa Ha
Konedky. CKOMBKO Tycel, YTOK H YHDKOB Kynaa palGoTHHK?

1124%, 3adaua JI. Fdrepa. Heknii unHOBHUEK Kynua Jowagaell H Obl-
KoB 3a 1770 ranepop. 3a KaXAYI0 JOWANb OH YILTATHI M0
31 Tanepy, a 3a Kaxaoro GuKa -— no 21 ranepy. CKoabko
Jomwanaei H GLIKOB KYIHJI YHHOBHHK?

2. Meroa layceca

[ag peineHnss CHCTeM JHHEHHBIX YPaBHEHWA Mbl NPHMEHSIH
MeTO[ NOACTAHOBKH, pasoOpauHmf Boime. Jasg pelleHHa cucTeM
ypABHEHUWl NPAMEHAIOT etle MeTod [aycca, HasBaHHblll Tak B uecTsb
BeJAHKOro HeMelKoro MaTemaTuka Kapaa
[aycca (1777—1855). 3tor meron mHpo-
KO NpPHMEHSeTCA B IPpaKTHKe BuYHCIe-
HHH IIpH PpeUIeHHH CHCTeM JHHeHHBIX
ypaeHeHu#l ¢ GOJIbIIAM KOJHYSCTBOM He-
uspecTHEIX. Hnke Ha npumepax pac-
CMOTPEH 3TOT METOA.

[Ipumep 1. Pemum cucremy ypas-
HeHul:

{2x—7y=—10, ()

3y=12.

N3z sroporo ypaBuends naftoem y =4,
NOACTABHB 4 BMECTO ¥ B NepBOe ypaBHe-
uue, Haigem x=9. Cucrtema (1} nmeer
elHHCTBeHHOe pellenne (9; 4).




IIpumep 2. PellHM cHCTEeMY ypaBHeHHE,

2x+3y—2=5,
2y+2=7, (2)
b5z=15.

M3 TpeTbero ypaBHeHus HalifieM 2=3; moacTaBHB 3 BMeCTO Z BO
BTOpOE ypaBHeHHe, HalleM y =2. HakoHen, noacTasus 3 BMecTo 2 H
2 BMecTo y B TepBoe ypaBHeuue, Halkmem x=1. Cucrema (2) nmeer
eJAMHCTBEHHoe peweHue (1; 2; 3).

lMpumep 3. Pewnum cucremy ypapaenuil:

3x—y+z+ u=I11,
2p—2z+42u=—9,

3
z2— u=>, (3)
2u=—14.
M3z uerpepTOro ypasHeHus HaiipeM u= —2, U3 TpeTbero z=3,
W3 BTOpOTo = — 1, u3 nepeorc x=23. CHcrema (3) uMeer penleHue

eauucTeeddoe (3; —1; 3; —2).

CHcreMbl ypaeHeHH#A Bupa (1), (2) n (3) vasniBaloT cucreMamu
«TPeyTOJILHOTO» BHAA; TAKHe CUCTEMHl JIErKO PellaTh, HAYHHAS C Ca-
MOTO NPOCTOrC YPABHEHHA, 3aTeM Mepexosis K CAEAYIOUEMY 1o Tpo-
CTOTE YPABHEHHIO U T. A.

Metop Taycea pewedus cucteM JuHeAHLIX ypaBHeHHD 3aKAI0YA-
eTcd B TOM, 4TO 3Ty CHCTEMY CHAYaaa NPHBOAAT K KTPEYTOALHOMY»
BHAY, 4 3aTeM PelalT Tak, Kak 3T0 6bII0 NMoKasaHo Beiwe. [Toka-
KeM, KaK pemaTth cucteMy ypaBaenuii mertoaom Taycca.

[IpuMep 4. PemnM cAcreMy ypaBHeHu#:
—bx+3y—2=-—-7, 14|—2
2x—by+4z2=—8 | {
Ix44y—22=12. 1
C roMomnbi Mepsoro ypaBHEHHA MCKAOUAM 2 M3 BTOPOrQ H Tpe-
Thero ypaBHeHH$. 114 3TOr0 YMHOXKHM NMPaByIo H AeBYW YacTH nep-
BOI'O YDABHEHHs Ha 4 H CJIOXKHM NOYJIEHHO TNOJYYeHHOe ypaBHeHHe
Co BTOPHIM ypaBHeHHeM. [TOTOM YMHOMXMM MPaByIO M JIEBYIO 4aCTH

TepBROTO YpAaBHEHHS HA —2 H CJ0XHM MOYJIEHHO TOJIYYEHHOE YpaB-
Henve ¢ TpetbMM ypaBHeHueM. [lonyuum cucTeMy ypaBHeHH#

—bx+43y—2z=-—17,
—18x+7y =—36, |2
13x—2y¢ =26. 7

Tenepb ¢ NOMOILBID BTOPOTO YPABHCHHA HCKAIOUHM ¢ H3 TPETHETO
YPpaBHeHHSA. Jag storo YMHOXHUM MpaByw H JIEBYID HACTH BTOPOTO
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YPaBHeHHS Ha 2, a MpaByw H JeBYW YAaCTH TPeThero ypaBHeHuHs —
Ha 7 U CJAOXHM IOYJIEHHO ModydYeHHble YpaBHeHHA. [TonyduMm cucre-
MYy ypaBHeHuii

—0x+-3y—z=—1,

—18x+7y = —36,
5bx =110
«TPeyroNbHOrO» BHAa, pelleHHe Kotopod (2; 0; —3) HeTpyaHo
Ha#TH.
|

1125, Pewrnte cuctreMy ypaBHeHHR «TpeyrosibHOro» BHOA:

y=3, —x =7,
6
) {x—4y——-2; ) {2x—3y=1;
I z2=2
2x =6, ’
B) { e r) 1 4y—3z2=2,
—3x- 5y =16; {3x+4y—62=2;
2x = —8§, [ —x+y+2=05,
) 3x—y =0, e} ¢ 4x—3y =5h,
—x+y—z=—6; { 3x =15.
1126. Pewmnte MerogoMm ['aycca cHeTeMy ypaBHeHWR:
3x— By=1, —2x43y=0,
2) { x— i0y=—8§; ©) { 4x—by=2,
[ x+2y+3z2=4,
) {ix_gy: 1_1.1’ r) 1 2x+3y—42=7,
*+by=1L; {3x—4y+5z=2;
34 y— z=—1, [ —3x+5y—22=0,
o) 2x—3y+22= 2, e) 4 3x—2y+5z2=6,
—x+56y—32=—3; { 4x4-2y —Hz=1;
x+y+z=1, [ x4+ y+ z=6,
x) x—y—z=1, 3) 2x— y+22="56,
—x+y+z=—1 {—x+3y— z=2;

—2x4+-Ty—4z=1,
H) 4x—8y+5z2=1,
3x+2y—42=1.



3. HcropHueckue cBeaeHHA

B crapble BpeMeHa OB IWIHPOKO pACIpOCTPaHEH MeTOX pelleHHs
3aja4, Ha3KBAeMBlH NPABHJAOM JIOKHBX MOMOMeHAH, ITO TPaBUMO
nepeurio B EBpony or apafoB, ¥ KOTOPBIX OHO HA3bIBANOCHL MPAaBH-
aom BecoB. K apafam, Kak noAaranT, APasHIc IPHILIO OT HHAYCOB,

Bo Bpemena JI. &, Marsuugoro B Poccun, no-suauMomMy, He yMe-
JIM NPUMEHATH YPABHEHHS NePBOH CTeNeHH K PellenHIo 3aAay, Mos3To-
My B cBoel «ApupMeruke» JI. @. MarHHUKHA COXpAHHJ CTaPHHHBIA
cnoco peiteHus 3ajgady. PaccMOTPHM 3alayy M ee pellleHHe H3
«Apudpmernku» JI. . Marunukoro.

o 2

3 anayva. Halith uiacao, xoropoe, 6yIy4YH yBeqMYeHO HA 3 ca-
Moro cefa W Ha 1, maer 10.

Pemenune CHayana pelIHM 3aAayy ¢ INOMOLIBI0 YPAaBHEHMA.

2
IlycTk X — HEH3BECTHOE YHCIHO, x+§ x+1 — yucao, noayuenHoe

2
YBEeNHYEHHCM JAHHOrQ YHCAa Ha CFO 3 H eme na I, yro mo YCHOBHIO

3anayn paetr 10. CocTaBHM ypaBHeHHEe M DelHM ero:

x+§x+1=1o,

5
3 x—9,

Teneps pacCMOTPHM pellieHne 3aaauu a3 «Apudmeruku» J1. ®. Mar-
HHLKOTO.
2
[MTosoxumM, yTo HCKOMOe uHca0 9, Toraa 3 ero Gyaer 6, ¥ MBI IOAY-
yuM 9464 1=16, uro Goapwe 10 Ha 6; Bce 3TO 3anNHCBIBaeM TaK:

6
10
9
2
[MosoXKHM, 4TO HCKoMoe uieao 6, Toraa 3 ero Gyner 4, B MBI Mo-

ayuum 64+441==11, uro Goapwe 10 Ha 1. BomweM noayuerHbie
YUCAA:

1 8

10
o X
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Tenepe, uTo6bl HaliTH uncho, ymaoxaem 9 Ha | 1 6 Ha 6; 43 Gonb-
uiero 36 BetuHTaeM Menbllee 9, moayunMm 27 M geneRHeM Ha pas-

HOCTh OWNGOK 6 — 1 =5 Baxomum %:5%.

OcBOHTb ¥ NPHMEHATb TaKoH Clocos pelleHHA 3a0aUN yyallnecs,
BHIHMO, MOTJIH, HO BPAL JIH OHH OHKMAJH CYTh BEIIOJHAEMbBX Aef-
CTBHH.

JoxaxeM, 94To IpHBEALHHOE BhIHIE CTAPHHHOE pelleRue defcTBH-
TeJBHO AaeT MPaBUABHHIN OTBeT, NPHYEM HEZABHCHMO OT TOPO, KaKHe
upcaa B3ATE BMecto 9 H 6.

* 27
JdokaszarteanncTso* OQTBeToM 3a0aUn CAYKHUT YHCIO X=—
KODeHb ypaBHeHUs

X+2x+1=10. (1)

Pewasa zapauy cnocoBoM JOMHRLIX NOJNOXKeHHH, B JIeBYID 4acTh
ypaBHeH#s (1) moAcTaBM cHauafa uyuca0 @ (B pelleHur Marnauko-
ro.a=9) 1 u3 pesysprata Buiytem 0.

nOJ’I)"-IHM:
5 1-—10'—5 —9
Ea_l.- __ga .
.5. -
36 9

B neByio 4acTb ypaeHenus (1) nopcraBuM uducio b (B pelleHuy
Marnuugkoro b=6) u ua pesyawtara soiurem 10. IMonyyum:

5 5
2b+1-10=35-9.
Sp-9 -g-a-s

PasnocTh npoHssefen#it
5 5 Qi
b(ga——Q)—a(—s—b—Q)—Q(a 5)
pa3fiesiyM Ha pasHoCTh oWHOBOK

(3e—9)—(30—9)=3(a—b)

9{a—b) 27

NOAYYHM: ———— ="
5 5
3 (a—b)
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Kak BuanM, CTapHHHOE pelleHHe AeHRCTBHTEALHO HaeTr nNpaeHib-
HblH OTHer, npuvueM He3aBHCHMO OT TOro, KakHe pa3jH4YHbIE 4YHCAA

a H b B3aTh pMecto 9 H 6.

C]JaBHeHHe ABYX crnocofoB PEWeHHA OLHOH 3ajgaun MOKAa3bIBAET,
YTO HCIOAL30BAHHE YPABHECHHS YNPOCTHAO pCIICHHE 33034, H, YTO
caMog TNaBHOE, CAeaAaNQ €ro NMOHATHBIM.,

4, 3apanuf gaA 0OBTOPEHHS

Buinonnnre peiticreua (1127—1128):

3:(02-01)
1127, a) 25 (0BT
9 7
" (4’5"3"'3’75)'%,
E »
9
) 0,134 40,05 .
1 12 _6°
Bs w627
%) (0,640,425 —0,005)-0,01 _
30 5+3—
12,8—3%—4%—4,125
t128. a) ;
2%, 2
7 ° 35
6,72 : §+1 Los
B T8 g3,
484:4 8
1129,
HMCHHA,
2 (_1V 5.
a)( ) ) 3} g

o} (3.6 (413
Buiuncanre (1130—1132):
(3.75—0,625)-%

1 1
0'5+T+€+0'125

6) (04 9 )(42 )

(34,06 —33,81)-4
6,84 : (28,57 —25,15) '

3\ 1
(0’3_'56)'1 5
e) ~——5F——

3N 1

(l,88—|—2—2-5-)-—§b-
(2345 : 6,25)-7

) ~go0iBr69

r)

28,8 : 135+66 E
T ;
g5 @ 135

(6-7-—3 17) 25—4L:
)

6)

12 36 3 0.65

1
4: -I—O,5

Pacnoaoxute B NOopAAKE BO3pacTaHHA 3HaAYeHHA Bhipa-

3

3

1130. a) — T+
ERNT

6) ;2
2,5—0,4-3% 7

198025

3 1 1
2gill43g 5_(2€+4,5) 0375

1 L

275—1 =

2
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3__ gl
T o759 Jatisz s —27.59)

3 2
(36,52 —17,5% : (57 ;‘_)33 —57-33)

a
(94,57 —30,5%) : (693%—69-29)

(133,52 —58,5%) : Z?ié-_;—'s+79-4l
113%. a) (0,2:545:0,2—2,794:1,1)-0,6— 13,5;
6) 56,32:51,24+48,8:61 —(2,4—2,4-0,15);

8) (3-;- 1,9+19,5:4%) : (3—";—0,16); .

r) (8,5—7%)-5%—1,8-(3%——2%).
1132. a) 2,56:0,128 —5,6;
6) (—4;12):(—20,6)—5,6;
B) 6,4:( —0,32)—1,8-10;
r) 10,2:0,24 — 1,5:0,25;
a) 482,28:12—20,19;
e) 33,425:(—3,5)+(—2,45).( —4);
x) (2,51-5+0,14—0,25).( — 5);
3) 5,6 —(0,00640,994)-1,2.
1133. Touka C aenserca cepegunofi orpeaka AB (puc. 18). Hadianre
KOOPAHHATY:
a) ToukM C Ha pHCYHKe a);
6) TouxH B Ha pucyHKe 6);
B) Touku A Ha pHCYHKe B).
1134. BoiuncaHTe 3HaueHHe BLIpa’KeHHI:
a) (5a+3)(ba—3) npu a=2;
6) (a—2)(a+3)—(5 a)(4—a) npu a=—2;
B) ba?—10ab +5b° npu a=124, h=24;
r) ax2+2axy+ay2 npH a==4

L

B)

r)

x=T1, y=29; 7 3
@) & Fats Tati0 P a=10;
a— 2a 1
tc B el
6)2,6 7.8 x o= —z.
C B 1135, Ym:;ocn;'re BblpaKeHHe;
: : : - a) =4+,
4 7.3 x tlz a3
o) 6) 5+
A c ? 3 X
T 23 a2 % e
» b 5 .
Puc. 18 r) a—b+b—a ’
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1136.

1137,

1138,

1139,

1140,

) 36 7
)"" Y e) —""—{bmlf-i_m’

x) 2L x—l 4 3) —— 4  m—n
P-4 " x=2" m m—2n an—m?’
3x 6 3x—2

H) P2t A—1  EFoig1’

o
k) (1+;+?)(1—-})-—au;
4x—3 4+45x 3+x—-10x2

3_9x 349x 429
Jlokakute anrebpanyeckoe paBeHCTBO:

o (G+4):(F—y+5)=rte

1)

O (G-:G+4-2: 1+

i

) (m1 = )i (m—gp) = —m

dab b 2ab
) (“’ axst ) (a+b Y a—a,_b2)=a——b.

Bhiaeaute nONHBIH KBaApaT H3 ABY4H/JCHA:

a) Z+4x+1; 6) 462486+ 6;
B) a’—2a+3; r) m*—3m47.
lepocm're Bblpa}l{em—le:

a)(a+b a+b) b2+£l_l);
b!

0 (= ) (24)
o attn) (5 —2),
S

Pemure yparnenue (1139—1141):

a) x—11==T, 6) 64+x=2;
B) 124 x= —6; r) x+13=5;
n) Tx=—14 e} —17x=5l;
X)) 6x=T1, 3) 2x=—13;
H) —x=2.

a) x+2=1; 6) x—3=2;
B) 2x=3; r) %x=4;

1) 2x+5=2: e) 2x-—-—% =1
X) 1l —x=3; 3) 2—x=".
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1141.

1142,

1143.

1144,

1145.

1146,

1147%,

1148,
1149,

256

a) x—5==6; 6) 5+ x=3;

B) x+7=T, r)y x—6==6;
n) x+3=—=6 e) x+12=7:
X)) 24x=—1; 3) x—3=—3;
u) 2x=4; K) —5x=100;
a) 3x=2; M) 11 =5x;

H) 2x=10; o) —x=1I;

i) %xr—ﬂ&

Peuwinte ypaBHeHHe, cuuTasn, 4T0 @, b, ¢, y — 3afaHHbIE YHC-
Jjla, a x -— HeHsBecTHoe (1142—1145):

a) x—a=0; 6) x+a=1,

B) x|} a==2b; ryctx=a—b

a) x+y=2; e) y—3=a-tx.

a) 2x=ua; 6) ax=1, a#=0;
B) bx=—c, b£0; ) cx=—yg, ¢+

1) xy=005, y==0, e) —ax=b, az=(.

a) 6{x—a)=T{(x+b);

6) 5(x+H=3(a—2x)

B) a(b+x)=3a—(x—a)b, a+ b0,

r) 2a—{a+byx=(a—50x, a0

B e—{ctayx=(a—cyx—{b+ax), as=0;

e) ax—b(a—x)=c(b—x})—b(c—x), at+c5%0.
a) (x+a)+-(2x—3a)=a;

6) (26— 3x)+(x—5b)=4x- 68,

B) (2x—¢}—(bc— x)=13¢;

ry 3x—{a—2x)=7x—(x+3a).

Penmure ypasnenHe:

a) (x+ D (x—D—(x—2)(x+3)=0;

6) 2x— 1 {x+2)—(x—58)(2x+1)=0;

B) 3(x+ 1) (x+2)=9+(3x—4)(x+2),

r} 5(2x+3)(x+2)—2{(bx—4) (x—1}=12.
Peurure ypaBHenue, cuHrad, 4T0 @, b, R, m, B, p, 4, y — 3a-
NaHHBIE YHCJA, a X — HEH3BECTHOE:

a) ax=3+b; 6) 2px=gy;
B) kx+y=0; r) 2yx—g=3;
A) 2m—nx=1; e) 3alt —6abx=ab;

XK) 2m—3xy=>5; 3} 7T—2ax=23b.

Moxer au cymma (a+2) 6uTh paBHa pasHoctd (a— 2)?
H3z nanupyca Axmeca (ok. 2000 2. do #.2.). Pewnre ypan-
HeéHHne.

a) x+g x=21;



2 1 2
6) (x+-3- x)—ﬁ-(x—%-s- x)= 10;
B) x+% x+% x=10;
1) x43xbgrby =37
a) 3x+% x+-é---lg x+7:)- x=1,
1150%, H3 cApudhmerurus HJuoganra (111 8.). Pemnte ypapneune:

(b+x)a=(a+b)x—;—{a+x)b '

THe X — HEeU3BECTHOE, @ W f — H3IBeCTHBIE YHCAA.
Qupeaeaure, IPH KAKOM YCJIOBHH;
a) ypaBHEHHe HMeeT eZHHCTBEHHBIH KOpeHb;
6) ypaBHeHHe He HMeeT KopHef;
B) KOpHeM ypaBHeHHs siBasieTcd J060e 4HCIO X.

1151%, a) Pewnte B HATYpa/bHBEIX YHCJAAX YPaBHEHHE ®—y*=5.
6) PewnTe B Le/biX uyHCAaX ypaBHeHHe x°— y*=>5,

1152%, Ha «Apudmeruxus Huogpanra (1{] s.). Pewnre cHcTeMul
AAS BCEX BO3MOMHBIX 3HaueHMd a, b, ¢ W d:

x+y=a, *ty=a
a) 3y=b 6) X ¥__ .
x—3y="b sHS=4
x+y=a,
B) x ¥ __
b

1153. a) Cymma aByx uucea pasna 106, a ux pasznocTs pas-
Ha 42, Hafgure uncaa,
6) Cymma aeyx umucen pabsna 201, a ux pasHocTh pae-
na 99. Hajaure wucaa,

1154, a) Oayo uucao Goapwe apyroro Ha 56. Cymma aTHUX uHcea
pasna 420. Haiipute uncaa.
6) Oano uncso Menbie apyrore va 105, CyMmma sTHX uyHcea
pasna 203. Hainute uncaa,

1155. a) Oano uucao B 2 pada Goabwe Apyroro. Eciw mensiee ua
3THX YHCEJ YBeNHYHTh B 4 paza, a Goabliee YBeJHYHTbh B
2 pa3za, To ux cyMMa Oyaet papHa 80. Hadaurte uncaa.
6) Oano wucno B 3 pasa Gonswe apyroro. Ecau ogHo 13 uH-
cesl yBeqWUMTh B 2 pasa, To cymMma cTaHeT paedoli 105.
Hafaure yncaa. CKoAbKo pelieHull AMeeT 3apaua? Kak cne-
AYeT H3MeHnTh bopMyAHpoBKY 3anavH, 4ToOul pemeHHe Obl-
JI0 eAHHCTBEHHBIM?

1156. a} Oano u3 wncen Ha 17 Goavwe apyroro. Ecan meHbmee
YHCNO YBeJHUHTH B 2 pasa, a Goabinee HA 16, TO ux cyMm-
Ma ctaner papuofi 99. Hadaure uucaa.

9 Hukoawbckui, 7 xa. 257



1157.

1158,
1159,
11860,
1161.
1162,

1163.

1164,

1165.

11866,

1167.

258

6) Osvo 43 uncen Ha 15 menbme ppyroro. Ecan 6oak.
Uiee YHCJAO YMEHBUIHTh B 3 pa3d, TO UX CYMMa CTaHeT pag-
Ho#i 69. Hafnute uncra,

a) Hanp aBa uvcaa. EcaM neppoe 4hcao yMHOXHUTL Ha 2, To
noJyyenHoe Yncio 6yaet Ha | odbiie 8BTOPOro; ecan BTOpoe
YUHCAC YMHOXHTE Ha 2, TO NoJdydYeHHoe ducAc OyAeT Ha
b Gonbmie nepsoro. Hajinute wwcaa,

6) Hanel npa uHcaa. Ecau neppoe uHcA0 YMHOXHTL Ha 4,
TO NoAyuyeHHoe 4Hcio Gyaer Ha 10 Goanume BTOpOro; ecau
BTOPOE YMEHLINHTh Ha 30, To noayueHHOe uncao Oyner Godab-
we nepeoro Ha 35. Ha#gnre uuncaa,

CocraBbTe YUCAOBOE BhIpaxeHHe, pasaoe uncay 100, venonn-
3yn 4 pasza nWdpy 9 u 3HAKKH apHdMeTHuecKHX AeficTui,
Moxer v cyMMa KBaapaToB ABYX 4nce] PABHATbCA KBanpa-
Ty WX pasdHocTw? Ecau MoxeT, To B KaKoM cayvae?

Kak H3IMeHHTCA ABY3HAYHOE YHCAO, €C/IH K HEMY CIpaBa npu-
NHCaTh TAKOE Xe YHeao?

Kagoe uvcao npy peaenuu Ha 12, 13, 14 kamanil pas naer n
ocTaTKe 1?

Ecau yuennkos, npHIIeAWKX Ha WKOJBHYI0 MaTEMATHYECKYI0
ONHMIHANY, B KJlacce MNOCAAHTH NO OAHOMY 33 KaMAyw
napty, To He xBaTut 1l napt, a eciiW nocaauTe 0O ABOE 32
napry, To ocTaHercs cBoGonuunix edie b napt. CKoaLKO yue-
HUKOB NPRIJIO HA ONHMIOKANY ¥ CKOMBKO MapT B KJaacce?
Ecau xaxawi yuesHk Kiacca ¢pacT Ha nojaapok no 3 p., 1o
noayuntca Goavlie 3anianupoBannoro Ha 10 p. Ecaum xax-
apiit caact no 2,5 p., TO MOMYUHTCA MEHbLIe 33MIAHHPOBAH-
Horo Ha 5 p. CKOABKO YYEHHKOB B Kaacce?

JByM TypHcTaM HeoOX0AHMO AoeXaTk OT MOTEA A0 CTAHLHH
TeXHHYecKoro ofcayxHBaHus. IlepBrfi exasn co CKOpoCTHIO
50 KM/4 H ycnen Ha cTaHHMIO 33 2 4 0 ee 3aKpuiThs. Bro-
poll, BEIEXABMINI OAHOBPEMEHHO C TMEPBLIM, €Xaa co CKo-
pocreio 35 kM/u u onmo3gan ra 1 u. Ha wkakom paccros-
HHK HAXONHAACh CTAHLHA TEXHUYECKOro oGCAYXKHBaHHA OT
MoTesa?

Ecay pasnenuTbh ABY3HAMHOE UWCAO HA CYMMY ero uudp, 10
B HacTHOM noayuntca 6, a B ocrarke 3. Ecau xe paaneantd
3TO UHUCJAO0 HA CYMMY ero uugp, yseJHyeHHYIO Ha 2, TO B 4a-
CTHOM ¥ B octatke noayuutea 5. Hafiante 310 aBy3sHavHoe
YHCIO.

Y magbunka 6ulA0 75 p. NATU- H AecATHPYONEBHMH KyNKpaMu.
Ecau Gbl ATHPYOAEBLIX KyNiop OHJIO CTOMABKO, CKONBKO le-
CATHPYOAEBRIX, a AeCATHPYOACBHIX CTOABKO, CKOMLKO MATH-
pyGaeBblX, TO BCero y Hero okKaszadock 6ul 90 p. Ckoabko
OBLI0 ¥ MAJbYHKA B OTACNBLHOCTH IATH- H JAeCATHPYG/IEBLIX
Kyniop?

B oaHoM 6xaoue na 5 1 mostoka Goanlue, yem B apyroM. Ecin
W3 nepporo GHA0HA TepeqHTb BO BTOpo#t 8 1, To BO BTOPOM



1168.

1169*,

1170,
171,

1172,

1173.

1174,
1175%,

1176%,

1177%,

6uioHe cTakeT B ABa pasa GoJbllle MOJIOKA, 4eM OCTaHeTCA
B nepeoM. CKONBKO JHUTPOB MOJNOKa B KaXaoM OHAoHe?
CocrasbTe 3a7auy, KOTOpan pelajack Obl ¢ MOMOLIbIO ypaB-
HEHHs MJIH CHCTEMbl ypAaBHEHHH!

a) 16—(x+41)=5; 6) l6—(x—1)=25;
5) {x+y=l3, {3x—|—5y=28,
x—y=3; r 2x+4y=22.

BacceiiH 3amosnsA0T ropauell U XoJOAHOH BOKOH, TeKyuled
u3 AByX KpaHoB. O6a KpaHa aanoaualoT Gaccein 32
1 u 20 mus. Ecau nepsuiit kpas paGoraer 10 mMun, a Bropoi

2
12 muB, TO 3anoansgercd N GacceffHa. 3a KaKoe BpeMA 3a-

noJHUT Baccefil KpaH ¢ XONOXHOH BOAOH?

Otuy 4 cwmuy BMecre 52 roaa. [t Jget Tomy Hasan oren Gbi
8 D pas crapuwe cbiHd. CKOABKO JeT KaXAOMY?

HyTtunk Boimen ua A B B. [lepByw nonosuHy BpeMeHH, 3a-
TPavyeHHOTO MM Ha fIEpeXoj, O IIeJ €O CKOPOCThIO & KM/u,
a 3aTeM Mowea o ckopocTbio 4 kM/u. Bropoli nyTHHK 8bl-
wen H3 A B B 0ZHOBPEMEHHO C NEpBLIM, HO OH TIOJIOBHHRY Y-
TH 1IN CO CKOPOCThbIo 4 KM /4, a 3aTeM MOLUEN €O CKOpPOCTRIO
5 kM/u. KTo u3 #uX paHblle npumesa B B?

CkopocTh KaTepa N0 TEUEHHK® PeKH X KM/4, npoTHB
teuenusl — y km/u. Kakosa cropocth Teuenus pekd H cober-
BeHHAf CKOPOCTb Kartepa?

JlokaxuTe, 4TO CYMMa CKOPOCTH KATEPA 110 TEUEHMIO PEKH H
€r0 CKOPOCTH NPOTHB TEUEHHH €CTh YABOEHHAR COOCTBEHHAR
CKOPOCTE KaTepa.

Katep npomes § KM 10 TEUEHHIO PEKH 32 X 4ACOB, a IIPOTHB
TeueHHA — 3a g 4acoB. KakoBa cKOpocTb TedeHHA pexH?
JloaKka nponJibiia paccTOAHHE MEXAY TNPHCTAHAMH 3a 3,5 1,
a o6patHo — 3a 2,5 4. Bo Bpema apmxenna cobGeTBeHHad
CKOPOCTb JIOAKH (CKOPOCTbL OTHOCHTEABHO BOAB!) OblAA MO-
crosinna. CKOJAbKO BPeMEHH 3aHAA0 OBl ABHXKEHHE JIOAKH C
TOMH JKe CKOPOCTbIO OTHOCHTENBHO BOLLI HA TAKOE Xe PacCTo-
AHHE 110 03epy?

Beproaer nposeten paccroasne oT A g0 B 3a 66 muH, a 06-
paTHo — 3a 55 MHH. 3a CKOABKO MHHYT 0# npoJeten Obl
pacctoanue oT A no B v o6parno B GesseTpeHHYW NOromy,
€CJIH CKOPOCTE BEPTOJIETA, CKOPOCTh BETPA H €r0 HanpasJe-
HHe MOCTOAHHEI?

a) Benocuneaucr exans u3 A B B co ckopoctbio 15 kM/u, a
BO3Bpamancd Ha3af co ckopocTblo 10 km/u. Kakosa cpen-
HAA CKOPOCTh BEJOCHMEAMCTA HA BCEM Y4aCTKe?

6) BenocHnemucT exaJs co cKOPOCThIO 15 KM /4, NOTOM TOUHO
TaKoe e apemMs — co cKopocTbio 10 kM/4. Kakosa cpepnsn
CKOPOCTE BeJOCHIIeJHCTAa HAa BCEM yyacTke?
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KosonHa congat AAHHOR § KM IBHMKETCA €O CKOPOCThig
X kM/4. U3 KoHlUa KOJOHHB B €€ HAualo OTHPABMJICA Cep-
HAHT CO CKOPOCTBIO f KM/4, 3aTeM ¢ TOH Ke CKOPOCTBIO OH
BO3BPATHJCA B KOHEL KOAOHHB, CKOMBKO BpeMeHH 3aTPaTHA
CepXAHT Ha NYTh TyAa H obparTHo, ecaH:

a) §s=045, x=4, y=>5; 6) §=0,55, x=5, y=6?
Hekoropyw pafoTy @ 4e/ioBeK MOTYT BBIOJIHHTB 33 ¢ RHeH,
CKO/IBKO 4e/i0BeK MOTYT BHIMOJHHTHL 9Ty pabory 3a 4 nsed,
eCqH;

a) a=15, c=12, d=18§; 6) a=24, c=27, d=18?
Hekoropyio pabory a uefoBek MOIyT BHIOJHHTbL 32 ¢ JHeil,
CKONbLKO 4eq0BeK ellle HAAOC NPUINACHTD, YTOOH BLIOJHHTL
sty paBory Ha d puefl paublle, ecuau:

a) a=12, c=14, d=2 6) a=28, ¢=30, d=9?
Crapunnan sadaua. [lonosuny uexoropoit paGoTul ¢ uesnoBek
COBEpIIHAN B ¢ &Hel, nocae uero NJs OKOHUaHHA 5TOH pabo-
TH K HHM NpHOHIIO ewe b uenoBek, pafoTaBINUX ¢ TAKHM Ke
ycnexom, Kak H nepsble. CKOJNBKO BPeMEHH AJAWAACH BCH
pabora?

IMpoarsuoit noxap AU 6 41 TOAPAL U HATOJHHI HEKOTOPYIO
yacts oTkputtore Baccelfina. Ecan Gul OXAB HPEKPATHACH,
TO HACOC OTKauas Obl Bopy 3a 2 u. OnpenennTe, 33 CKOMbKO
4aCOB HACOC OTKAuaeT BOAY M3 6acceliva, ecsin NOMAb NpPO-
aomxaer nuth? CunTaiiTe npoueccs HanonHeHud Oaccelida
H OTHA2YKH BOAbl pABHOMEPHBLIMH.

3adaua A. Modu. Tom moxer sunoanats paborty 3a 3 v, Jluk
3a 4 4, a Tappu 3a 6 u. 32 xakoe BpeMs OHH MOTYT BHIIOJ-
HHTb 3Ty paboTy, Hesas €e BMecTe (nMpeamoJaraercsi HpH
3TOM, Y4TO OHH He MellalT IpYyr Lpyry)?

a) Jsa nyTHHKa BBIW/JH OIHOBpPEMEHHO HaBCTpedy Apyr
apyTy K3 ropolok A 1 B H BeTpeTHaHCh Yepes ¢ wacos. Eme
uepes b wacos nepeblif npules B ropof B. CKoabko BpeMe-
HH Bropoil TyrHuk wen Hz B B A, ecau:

1) a=2, b=1; 2) a=4, 6=8?

6) Jpa nMyTHHKa BBILJIH ONHOBPEMEHHO HABCTPEUY APYT APY-
ry u3 ropogoe A W B u BcTpeTHancs yepe2 g yacoB. Eute
yepes & vacoe mepsbifi MyTHHK mpuwen B ropog B. Uepes
CKOJIBKO YaCOB IOCAe BCTPEeuYH BTOPOA NMYTHHK NPHAET B ro-
poa A, ecau:

1Y a=3, b=2 2) a=2, b=3?

3adauwa A. flodu. TlaTpynbpHblli camoner B THXylo, Gesser-
pennyio noropy genaer 220 mMuap B uyac. 3anac TONJHBA
paccunran Ha 4 u moaeta. Ha kakoe paccrosxue Moxer
YAAMHTBCA 3TOT CAMOJET, €CJAH eMy HeOOXORMMO BepHYTLCA
K MECTY BLUJIETA H €CJIH NPOTHB HAaNPABJAEHHA, B KOTOPOM OH
NEePAOHAYAJILHO JETHT, AYeT BETEP, CKOPOCTh KOTOPOro paBs-
Ha 20 muaam B uac?
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Hepea nepeylo TpyOy GacceiiH HanoJHACTCA 3a ¢ YaCOB, uepes
BTOpYI0 TpyGy — 3a b uacos, uepe3 ofe TpyOGbl 3a x uacoB.
a} Kakoe papeHcTBO chBAshiBaeT &, b H x?

6) Bripasnate x uepes a u b.

B} Bripaaute a uepes x u b.

Yepes nepeyw TpyOy Gacceiin HANOAHAETCH 3d 4 4dCOB, Uepes
BTOpYl0 TpyGy — 3a b uacos, uepea Tperblo Tpyby —3a ¢
yacoB. 33 CKOJbKO 4acoB GaccedH HAMOJHHUTCA 4epe3 TpH
TPyGbl MpH HUX COBMEeCTHOH paforte?

Bak nanoausior Tpu TpyOmni: uepes nepsyw Tpy6y — 3a a ua-
COB, 4epes BTOPYH Tpyfy — 3a b 4acoB, a 4yepe3 BCe TPH
TPYOE — 3a x 4acoB. 3a CKOJNbKO YacoB 0aK HAMOJIHHTCH de-
pe3 TpeThid TpYyOy?

Crapunnas 3adasa. A n 5 BMecTe MOPYT BBINOJHHTE HEKOTO-
pyw pafory 3a @ gHell, A u B 3a b nneit, b u B 3a ¢ agel.
3a cKoabko AHe#t A, 5 n B noposHb BHIDOMHHUAM Obl 3TY
paGory?

Opny cTOpOHY KBalpaTa YBEJIHYMJAH Ha 8 cm, a ApYryio
yMeHbLIWIH Ha 4 ¢M. Bufpas o6o3nauenne aast 4JA4HEl CTO-
DPOHBl KBaapaTa, 3aMHILKTE:

4) DJAHHB CTOPOH ROAYYEHHOro TIPAMOYIrOJAbHHKA;

6) nepAMETP ROJYUYEHHOTO NPAMOYFONBHHKA;

B) MJIOI{aAb NOAYYEHHOTO NPHAMOYTOJIbHHKA,

Ilpoexas 3a oAMH Yac NOAOBUHY NMYTH, WoQEP KOACUHTAJ, YTO
ecJI# OH YBEJHUYHT CKOPOCTh MAILIMHE HE & KM/4, TO BTOPYIO
ROJOBHHY IYTH OH npoefeT 3a 45 mun. OGoaHauue Oyk-
BOH U CKODOCTE MALIHHBL 3a NEPBBIA Yac, 3alHIINATE:

a) CKOpPOCTb MANIMHB! BO BTOpOH Hac, T. €. YBEJAHUEHHYIO
CKOpOCTb;

6} OCTATOK HYTH, KOTOpHIH npolaeT MamkHa ¢ yBeauueHnof
CKOpOCTHIO;

B) AJIMHY BCErc NyTH Pa3/HYHBIMH cllocobamu.
Paccrosnue B 23 KM ABIKHUK npowea 3a 2,5 4, [lepenie moa-
TOpa uaca OH LUeA co CKOpOCTbI, Ha 2 KM/u GoAbluei, Yem
B nocAeqHUA yac apuKenus. OGo3HaunB GYKBOA U CKOPOCTH
JBIKHMKA B NOCA€AHHA 4ac ABUMEHHM:A, COCTABLTE BbIpae-
HMe, MOKa3nBawlLee:

a) HAYAJBHYI0 CKOPOCTb JBIKHUKA,

6) nyTb, MpoAdeHHBIR JBIKHUKOM 3a nepBuie 1,5 u;

B) Beck nyTh, T. €. 23 Km,

B 6unone 6 a kBaca. Mz Hero otaunan 8 5 pas Goabme, uem
ocTajiock. CKOJMBKC JHTPOB KBaca OCTaJd0Ch B GHAOHE?
[Newexon Berwen us A B B co ckopoctbio 5 km/u. Uepes 2,4 u
HAaBCTpeuy emy ¥3 B B A BhieXaJ BeJIOCHNENUCT CO CKOPoO-
croio 11 km/u. VX BeTpeua npousowsia poBHO Ha MOANYTH

Mexay sTuMd nynktamu. Kakoso paccrosnue wmexay
A u BP
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1195. Joub TKana ofgHa 4 AHA N0 3 ApUINHA B A€Hb, HO HOTOM CTaJja
TKATh H MaTb — N0 D apwkH B Aedb. Koroa ux TkaHbs crado
MOPOBHY, OHH MpPeKpaTHIH paGoTty. CKOMIbXO apLIHH OHH CO-
TKanu BRBOEM?"

U 3apaun 1195—1198 n 1218 cocrapun cenbckui yuateas C. A. Paumnckubi
{1838—1902), naoGpamentnlit Ha KapruHe «¥crHuii cueT» H. [1. Borganosa—bBens-
CKOTD.

262



1196.

1197,

1198,

1199,

1200,

1201.

1202,

1203.

1204.

1205.

5l BceM cBOMM yueHHKaM Jasl OpeXxoB TOpoBHY. YeTBepo H3
HHX cBbeqH o 12 opexoe, U TOraa y 3THX YeTBEPBIX OCTAJIOCh
CTOMbKO OPEXOB, CKONBKO MONYUKA OT MeHf KarKAblH H3 HHX.
Mo ckonbKy OpexoB s pasnasain?

Hekrto nmen 5 merefl u xan uM NPAHAKOB MopoBHY. TpH U3 HuX
CBEJIM MO 5 NPAHAKOB, H TOTAA ¥ BCEX TPOUX OCTANOCh CTOJb-
KO TIPFHKKOB, CKOJMBKO ¥ ABYX OCTadbHbIX. CKOALKO BCeX
IPSHUKOB PO3IAHO?

Ecan Kk MouM aeHeram npr6aButh 4 p., ¥ MeHa OyIeT CTOMBKO
Ke, CKOIbKO ¥ Moero 6pata. Eciin K MoUM aenbram npuGa-
BHTb 95 p., y mens Oyger B 4 pasa Gojibloe, YeM ¥ MOEro
G6pata. CKoJIbKO AEHEr Yy Kaxuoro?

Crapunnan sadaua. [ poe Brexajh OAHOBPEMEHHO K3 OIHO-
ro ropona B apyroi. Ilepsuii exan mo 12 sepcT B yac M
MpuexaJs Ha MECTO ABYMSH uYacaMH paHbIleé BTOPOTO, Ko-
Topbil exasn no 9 Beper B uac. Kakoe paccroanne mexay ro-
ponamsu.

Crapurnasn sadava. [Ipoganas apliun cyKHa nmo 5 p., Topro-
BeL MoAy4na Gbl HA BCEM OCTATKE 3TOrO CyKHa 12 p. npuGhI-
an. [Tpopasas ke mo 3 p., od noayyua 6w 4 p. youiTey. Kak
BeJUK OCTATOK STOTO CYKHa H NouyeM eMy caMoMy ofolleJca
APIIHH €ro?

IMoesx npouen paccroanne ot A po B 3a 5 u. Ha o6patHoMm
HyTH OH YBEJNUHA cKopocTb Ha 20 kKM/4 ¥ npowea 3To pac-
crosiiune 3a 4 u. Onpepesnnre:

a) CKOpoCTh Noe3na Ha nytH w3 A B B,

6) paccrosinue ot A no B,

Besocunennct Boiexas M3 ropoaa M €xaJd 1o TPacce CO CKo-
pocthio 12 km/u. Uepes HeKOTOPOE BpeMs OH TIPOKOMOJ M-
HY ¥ OTIIPaBHACA Ha3aJ MEIKOM CO cKopocThio 4 kM/4. Kak
AAJNEKQ OT TOPOAA yexaJ/ BeNOCHIEAHCT, ecyiM HA NYTh TYAa
H ofpaTHo OH 3aTpaTha 2,4 4?

Besocuneancer HOACYHTAN, YTO €CJAH OH HOELET CO CKOPOCTHIO
6 km/4, TO omozzaeT Ha | 4 ecJM TOEHET CO CKOPOCTHLID
9 kM/4, To npuexer Ha | u paHbIe HAMEUEHHOTO CPOKA.
Onpeaeante:

a) yepe3 Kakoe BpeMA Hajo MpPHEXaTh,

0) KakoBO paccToAHHE;

B) C KaKOH CKODOCTBIO HAA0 €XaTh, UTOGH MPHEXaTb BOBPEMA.
Tosapubiéi noean wen or A ao B co ckopoctsio 60 km/u, Bo3-
Bpamajycsa nopoxuskom W3 B B A co ckopocTbio 80 km/u,
Bech myTb 3aHan |4 4 (He cukTan BpeMeHW pasrpysku). Ka-
KOBO paccrofnue AB?

Crapunnasn sadava {(Kurad, 11 8.). Cooma nokynaswoTt 6yiiBo-
na. Ecan kamabie cemb cemeil BHecyT no 190 (aeHexHbIX
eaMHHIL), TO HenocTaToK pased 330, Ecau ke kaxnne 9 ce-
med BHecyT 1o 270, To MabbtTok papeH 30. CKoabko ceMei
H CKOJBKO CTOHT OyfiBou?
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Ha popore, coepunsome 184 ropHbiX cefedds, HeT POBHBIX
yuacTkos. Aprofyc efeT B TOpYy BCEerAa €O CKOPOCTbIO
30 km/4, a moa ropy co ckopocteio 60 kM/u. Hafinurte pac-
CTOSIHHE MeXJYy TOPHBIMH CeIeHHAAMH, €CAH NYTh TyAa H of-
parHo 0e3 OCTAHOBOK 3aHHMaeT popHO 2 1,

[To/10BHHA NOpPOrH, COCAHHAKUIEH B TOPHBIX CENEHHUS, NPO-
XOOHMT N0 pOBHOH MecTHocTH, ABTO0YC ener B ropy BCeraa co
ckopocTbio 30 KM/4, Ha poBHoM yuacTke 50 xM/4, a noj ro-
Py co ckopocTbio 60 kM/u. Hafianre paccrosiHue Mexay rop-
HBIMH CE/MEHHAMH, €CJH NYTh TyAa H oGpaTHO (€3 OCTAHOBOK
3aHHMaeT poBHC 2 4 15 MuH.

[NepBas Gpurana MoMKeT BHIIOJHUTL 3alaHue 3a 56 4, a BTO-
paa — 3a 112 u. MacTep paccuutaJ, uTo paBoTy MOXHO Op-
raHu30BaTh TaK, 4T0 CHAaYa/ja HaJ BHINOJHEHHEM 3alaHHd
GyneT paboTaTh TepBasi OpHraaa HecKoJbko AHeH, a 3a-
rem — Bropad. [Ipu arom 3aganve OyaerT BBINOJMHEHO 3a
8 nnefi. Ckonbko gHel gonkHa paboTaTh Kaxaasa Opuraza?
Cunrafire paGounii neHb mo 8 u.

Bpar nawen B 2 pasza Gonbize GeNblx TPHEOB, UeM €ro cecTpa.
Ecau cecrpa pact 6paty | rpu6, To y Hero HX cTaHeT B 3 pa-
3a Goabire, ueM y cecTpbl. CKOJABKO Gedbix rpHOOB Hallen
KaMILIA?

¥ crapmero 6pata 8 9 pas Gosbllle 3HAUKOB, 4eM ¥ MAAIUIErD
6pata. Ecan crapmnii 6paT aact maaamemy Bcero 5 3Hau-
KOB, T0 ¥ crapuero fpata 6yaer B 4 paza GoJablue 3HAU-
KOB, 4eM y MmJjamwmero. CKOJbKO 3HAUKOB ¥ KaXXAoro?
Bpar u cecrpa ogHoBpeMeHHo HauaJM cOop Manune: Gpar
cofupaa frofbi B 4ETHIPEXJAHTPOBYI0 KOP3HHY, a cecTpa —
B TpexnutpoByw. Bpat co6upaxr aroant B 1,5 paza GuicTpee
cecTph. B Kako#-To MOMEHT OHH HMOMEHS/JNCh KOP3UHAMH H
3aKOHUHJIH c6op ATON ofHOBpeMeHHo. CKOJNbKO JHTPOB ATOA
co6pan 6pat 3a Bce BpeMs? CKOJILKO JUTPOB ATOA cobpaJa
cectpa a0 oGMeHa KOp3AHAMH?

Orew 1 CbIH DPHHAANCH KOCHTh ABA cOCeAHHX yuacTKa. Kor-
/12 CblH BRIKOCHJ MOJOBHHY MEHbILEr0 YYacTKa, OHH IPHCERH
OTAOXHYTh A IQJCUHTAJH, YTO OTEU, KOCHT B 2 paza OuicTpee
CBIHA M 49TO ecJIH OHH GyayT paloTaTh TaKKKe XOpOILLO, HO MO-
MEHSAITCA Y4acTKaMu, To 3aKoHuaT paboTy OJHOBPEMEHHO.
OnpeneuTe NACWALDR KAXKAOTO YUaCTKA, €CJAH OAHH N3 HHUX
Goabltle apyroro Ha 1 cortky.

Cy/HKO moaomJaa K poaHuKy ¢ ABYMA KyBlHHaMu. Boga na
pONHHKa TeKJaa ABYMSH CTPYAMM — OfHA faBada B 3 pasa
Goablle oAb, YeM apyrad. CyJHKO DocTaBuAa ORHOBpPEMEH-
HO IBa KYBIUHHA TOA CTPYR H, Koraa HaGpajack HOJOBHHA
MEHbIIEro KyBIUHHA, OHa MOMeRANA KYBLIHHBL MecTamu. Kak
3TO MW YAMBHTENLHO, HO KYBIIHHBI HANOJHHJIHCH OJHOBpE-
MeHHO, Onpeaeqaurte 06beM KaAOro KYBLIHHA, €C/IH BMECTe
OHH BMemLalT § J.
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Crapunnas sadaqa. Toprosel, HMes COTHIO JIHMOHOB, posnan
HX TPEM Da3HOCYMKAM, C TeM 4TOOB OHHM MPONABAAH HX Mo
OLHOH H To# Xe uene. BoappaTach nomoii, nepeblil ornaer
X03siMNy BbIpyueHHble OT npofaxu 1 p. 80 k. u ocrapwuecs
HenpogaHHbIMH 4 JuMOHa, BTOpof oTaaer 1 p. 60 k. u 3 sn-
Mona, Tpernit orgaer 1 p. 20 k. 1 1 auMod. CKONLKO JAHMO-
HOB AaHo OBIO KaAoMy AAA MpoaaxKH?

a) Ec/id K HAaTYpaJIbHOMY UHCAY NPUNHCATh COPABA HYJb, TO
OHO YBeJHYHTcA Ha 333. Haitnute 3to uuciao.

6) Ecin B 3amHCH HaTypadbHOTO YHCJA 34YE€PKHYTh IO-
cieanon uuppy O, To oo yMmeHbiiuTesa Ha 666. Haiionte
3TO YHCJO.

a) Ecan k saTypanbHOMY YMCay NPHUNKHCATE CNpaea LHGpyY 6,
Te OHO yBenHuntca Ha 672, Hailtanute ato uncho.

6) Ecan B 3anmHcH uHcAa 3aUepKHYTE MocAelHoi0 Ludpy 9,
TO OHO yMeHbilHTCcs Ha 612, Haillpure aT1o uHeao.

a) Ecau k paHHOMY ABY3Ha4HOMY HATypaJbHOMY YHCAY [PH-
nHcaTh COpPaBa HAM ciaeBa ukdpy 2, To mojayueHHble Tpex-
3HayHble YHcAa 6yayT paBHEl. HalauTe aBysHauHOe 4HCAO.
6) EcaH B 3amiCH A&HHOrO NSATH3HAYHOrD HATYpPaabHOro
Yyucaa NPHMACATL CRpaBa UHPPY 2 ¥ MN0AYYEHHOE TAKHM 00-
P&30M YHCAO pasfenuTbh Ha YHCAO, MOJyUeHHOe H3 AAHHOTO
NpUNHCHBAHHEM KHPPH 2 caeBa, To nonryuntes 3. Hafnure
3TO YHCAO,

Crapmuit 6paT ckazan Mazawmemy: nafl MHe 8 opexos, Toraa
y MeHsi opexoB OyaeT BOBoe GoJbiue, yeM y TeSs. A Mmaa-
wni 6paT ckasaa cTaplueMy: Thl Aa# mHe 8 opexos, Toraa
y sac 6yaer mopoBHY. CKOJBKO OPEXOB Yy KaMAOro?
Yro6el NPOMJIbLITL HEKOTOPOE PACCTOAHHE MO TeUeHHID, NOAKE
TpeGyeTca BpeMeHH B 3 pa3a MeHbllle, YeM NPOTHB TEYEHHS.
Bo ckonbko pa3 co6CTBEHHAS CKOPOCTh JOAKH GoJbUIe CKO-
POCTH TEYEHHA?

[MaoBen no teyewuro Geictpod pexkn nponaws 150 M. Korna
e OH MOIUILIN RPOTHB TEUEHHS, TO 332 TZKOE Xe BpeMsl ero
cHecao TeyeHHeMm Ha 50 m Huxe mo TeueHnw. Bo ckoabko
pas CKOPOCTb TeYeHHA PeKH GoJbule CKOPOCTH IJOBLA?
CKopoCTh BeJlocUneRHCcTa B 3 paza §60oAbUle CKOPOCTH Newle-
xoaa. OHH OAHOBPEMEHHO OTMPABHAUCE U3 ABYX MOpPCACE Ha-
BeTpewy apyr apyry. Bo ckonbko pas Gonblle BpeMeHU MO-
cne BCTpeyH OyJAeT B NYTH RELIEX0J, Y€M BEJOCHIETHCT?
JlBe cTapyllK BBILAK OQHOBPEMEHHO HaBCTPedy OPYr APYTY
u3 IByX ropoaos. OHH BCTPeTHJHCH B MOJACHb H JOCTHIVIH
YyXKOro ropofa: nepead B 4 uaca NONOJyNHH, 4 BTOPAS —
B 9 uacop. ¥3nalTe, KOrga OHH BEIILJM H3 CBOHX TOPOAOB.
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5 2, 0; a) 6 7: w) 1, 0, 0. 154. 1039,930; 1039,93; 1039,9; 1040; 1040=1,04. 10",
55, a)3,4; 6) 1,4. 158. 2} 7.9, 6) —0,083. 18L. 3) 72t} b= 74:6) 723 =Ca} b<I725.
164. Da. 177. a) 7 u 7162; 6) 1 w 141 219; &) 1 u 50 955; r) 2 u 155 364; n) 97 u 3395;
ey 111 u 1998; x) 333 u 1998; 3) | w 3998 000; u) 1 w 675. 179. 12a4 1, rae n — aw-
Goe uenoe yncno. 180, 12#4 11, rae # — nGoe uenoe yucao. 183, a) 835, 6) 4, ) 975;
r) 12; n) 47; e} 1426; x) 114 289; a) 406 945; u) 27; k) 4. 191. a) 2, 3, 7, 8; 6) ecau ca-
Mo yucao uvernvoe. 192, a} Hanpumep, 1+2—3-445-647-1 §-9=100; 6) nanpunep,
123 4+4—54-67 —89=100. 193. 6=2°}2; 18 =24 2. 194, [leproe u3 cemn peme-
Huii: 378 126. 206. a}‘l%; 6}2%; B} IE; r} 91. 208. a) -1-, 6) ;; B) :; ; T} :1332
3 4 3
a) e e) 43; W} 3§; a) ; u) 8«-— 207. a) 3; 6) 3 8} 0,75 r) 1,5 a) 175

e) 4. 208, a) 1,5; 6) 0,48; B}l;;?;l‘)i.ﬂ) ,e) . 209. a) b68,5; 6) = ,3)33;

r) 15:—2 210. l .218.a) — 7,7, 6) —2: 8) 1,7: 1) 4,8. 219. 1) 4,35. 223, a} IOE; 6)0;
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5) 0,25; r) 4. 224. 2} 8; 6) 4; B) 34. 245. 2510, 247. a) 0,(8); 6) ueT; 5) 3,6(3). 248. a) .‘;.,
262. 2) 3-542,5-(5+1% 6) 8-104+3-5—2-4. 263. 2) 8 u 2; 6} 2 u 4. 264. a) 15 ku;

6} 8 u; B) B OKTHGPE. 266.a)l H%m 25 n 75; 30 n 90; 40w 120, 6) 150 IE_)I(_}H ;
m

6n

a}) 180 kr; 6) nanpumep, n=»=, l ]

1 u7. 270, a) % " %; 6) Ranpunep, n=3, m=12. 274. 9 u 7. 275. 1,28 u.

276. B 11 paa. 291. a) 900; 6) 20. 296. 6) 566,28 p. 207. 20. 299. Mpupoct aoxona 6uin

7
onuKakopbiil. 300, Ha 10%. 301. 3a & 302, a) Uepes 18. 305. 3a 6. 308, a) — 128|
6) —90; 8) —25 r) — I &) —4.5; ) —9. 309, a) Bupaxenue ne HMeeT CMbICAA;

6) -%; 8} 1,08. 319. a) vf; 6) ab; B) 2(k44) 1) 2ar; 31} nRZ, ) abe. 343. a) 62%h;
6) Bh2ch, B} S4cte®, r} 426K, 344, n) —28c%%% ) 624%5% k) —40p*5T; 3) — 150¢%°

345. a) 1 a5 6) = b‘c& r) —2&%% 1) —3p% e) fy; w) ' a) 4%(: il

346, a) 2, 5112:530S 6) —210b3r: s W) —72a%x% 348. u) 225¢% o) — %ﬁ,
15 ., _ s ) , 2. 2

mlige & 1) 216 2%, 349, a) (5af; 6) (765 1) (BRYE e} (749 ) ;

) (1%;;5;:3) S 3) (1 —bﬁyS) . 350. 2) (2)%; 6) (36)% B) (SE7)F; 1) (6e°F; n) (% asc)a;

) (% b’y‘)a; ) (2 a“p’) 13) (l —b’cﬁ) 361. a) —68; 6) 32a; 8) — 8%, ) 12673,
3) —12e%5 374. a) 20a%; 6) 1122 891. a) 09x+403y 6) 31,9a—2.7%;
B} —1 EJ|:+ 1 l—3y; r) 10,4a— 1,7x. 404, a) 3b; 6) Bx u 4y, 419, 0) |, lab—3bc+2cx;

e) —fyz l—a’b——%ab——%. 420. a) 0.6; 6) % 8) 2 r) 5. 422. a) Sa—8b;
6) 3a+65; 8) —3a+ 108 r) —5a 4 8b. 435. a) 4%; 6) —%; B)0:r) 0.2, 8) 8, e} 3;

w) 7. 438, a) 0; 6} 0. 444, a) 6; 6) 5%; B) l%; r) 1%. 453. a) ¥+ 2a+1;
6) 2 +3x+2. 454, a) 20n 38mnt 14n?;, 6) 36a°+63ab+56% 456. a) —a’—
—2ab—b% 6) —x*+ 4. 461. 2) Ha; 6) pa. 468. a) (x—-yy(a—&); 6) (a— &) (x—y);
) (m--n)(3+a) 469. 8) (a—b}(2x41) r) (243) (241} &} (m—2n)(x+1}
ey (a4 b)Y (x+1). 470. a) — 1,2, 6) 4%; 8)3; 1) 5. 478. 1) 2p°  —p—IT: 0) 22— 5x+

+6. 480. B) 0,5} 0,5m°+0,125; r) 0. 482. a) —05; 6) %; 8) —7%; r) i_'l
488. Her. 492. a) [Ipn a=0; G) npx Aw6uX 3Hauennax 2. 496, a) —9; &) 1,2;

s} 0,1. 498, a) —13; 6) 45; p) 3,69); r) —3,024; n) —42%; e) 15%; HK) 10 !

3) 192; ) —0.256; &) 0. 519. a) (x+y)¥5 6) (a+2b¥; 3) (2m+ 30 w) {f-f—ya)"'.
521. m) 2m* 4 3ma-t8a% 3) —5p°—20pg—16¢> w) &4 3u?b+ 3ab?+ b

0
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K} 86+ 1242y + 6xy? 4 4. 528, a) o’ —2ab> b, 6) AF—2°%+ h B) mP—2mPnt - nt.
582. a) (a—b)% r} (5—3c)%; x) (£ —3¢)F. 536, x) — I1p*5pg+ 12¢% 3) 50m® +
+32mn—20n% n) £ —3Ly+4 307 — % ®) 8a®—124%h 4-6ab?— b 539, 1) (57
n) (m*aSERY, e) (7aPbcSY. 551. a) 4890; 6} 6306; s) 89999; r) 249996, n) 2,9999;
e) 99.96. 557. ¥ cectput Ha O kyckoB Mmexbme. 565. r} (4y)% n) (my)h e) (a®b)%
x) (x4 3) (0,5p); u) (0,1, 569. a) x4 1; 6) 245 8) 4m*—4m-27; r) —2¢°
579. a) (-2 6) (—5)% ») (%)3; ®) (4m®n®P; 3) (—3p%°F; w) (—5ah).
582, a) —2; 6) a*—27; &) —20°+ 1274 100; 1) 24° —4n° —m® 587. a) £+ 350+
+3x2+ 4% B} 4624 12x4-8. 605, 2. a) ¥ kaaanue [lpeoSpasyire pauwoe
BrpaMeHHe B KBagpaT paavoctd a4 1 u 1; 6) m% 8) 4¢% r) 4% 606. a) X+ 2xy+
44—z 609. a) a®—17a*+16; 6) a4 62— 8) 1% 1) B4 0% p) 22—
&) 4a° 8. 610. 9% _.§. Vkasaune Hdobasbte Muoxutenb (2—1). 611. a) —1;
6) 42 —6x+421; 8) 5m®—20m+420; r) 28p°—100p+495; z) 90a?—7Ba—9;
e} —2a’+} 4a+}6; k) —40x+3; 3) 22— 2xz+ 2yz; ) —4yz, k) dyz. 612, a) 70—
—2a47; 6) 3m*—Tm417; B) —4ab; r) 4ab; p) — 2 10x—1; e} —32a2+20ab+
+76% 618, a) (a—bY. 627. a) 4 (4a’bc —dac+ TH —2abc®y, 6) 3xz (4xy+ 6572 —
— 02— 8y*2). 636, x) (1,5—(1,546%% a) (1,25a°—0,16)(1,25° 4 0,15);
W (x—gix+g)(£+5) 637. 8) —(m+1h ) —(r=3F m (F—yf
641, a) 2(2m4-n)(—m+ 13n). 6) 4 (3y—2x)(x+2); B) 25(a—3). 650. a} ¥ ka-
sanue. 3amenare —3x ma —2x°—x% 6) Yxkazanue 3amenwtre —4bc Ra
—2bc—2bc w npepcTaBbTE NOAYYEHHOE BLIpaMeHHe B BHAe PajdHOCTH KBAApaToB.

(x—9) bm | [ 4(atb) 2(a—by
658. 1) 4xy ¢ Tnla—b)y’ ) 2’ ) g 886. n) @—ab b
—1 15 14 2x—6 5

2 X . .
k) A tayty’ 670. a) —mow o) el o) o0 Y 10
3bx4+3x—a

.2 Ba  3m+3 3a . 2
681, a) —1I; 6} x—-—y'B) a——b’r} — . 684, a) ) y 6) 3 P K r ;
a+2n—5 2at+b 2a 5a° —4ab 42 - xy

. 887, ] i 3 .
—3 V@t VI M E—mern D mn @9
0 9 2¢+3 a—by mt—n at 4126
G 9 0 8 Frak r) 5 a) prak e} 3ab?
a {26 —5n) 2ab—8b*+ 4a z—y 2x—3
; ; . i, H
bmn ®) bm 0 ¥z 691, 2) P
7—3am® 5) a4+ 5 467357 I 3az'— 362 o (3ac’n 4 b3m%)
m o’ ¥t L2 a‘tc*
4a4+9 2mx—ny 4ap +3bq* 2mntx— 3y 2
; 6 ; ; . 693. a ;
62 ' D “odg ") Taape ) soma e
Ba 11 5 gm@ 1 ekl
bix+ 1)’ 8) 9" r) 5’ A a+b’ ¢) xy{a—6)’ x) xy ' 3 mn(m—2n)’
-9 2 2
34-2p K — 9 694, a) Sa+9 6) bm—9n x+2
7q (2p —3q) 6a® (o —4b)

3}

689, a)

690. 2) m‘;b"':'c); 6)

6)

692, a)

6)

" a?—9' mt—n? ' ») 9x 4’

- Py =% e mtmatal 2 ., F—petd
2 —4g) | =& 2(m+a) T (=2 (p+od’—5)
3m—13 2¢ | a4+ 5 a5 2 207

» 0 x+y’ 5) 6 ) 2a - a) b—a’ ¢) a+b’
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698. a) %; 5) 3%; n) %; r) 2ab; n) 4. 699. a) 2‘“’:2”2 . 6) 2“;2-"; 8) m“_:n;
r} 2?—_:-21). 703. a) 1,5; 6) —2.2; B) -g—; r} —l%. 705. a) %m; 6) —i—a;
R) g x—gi€) x— L5, 706. 2) 6: 6) 2.5 5 8) 7.5: 1) —245; 1) & e) & x) 12: 3) — 2.4
709, a) ab+ ac+ bc; 6) 1542 —5x+5; 8) —+ “"’2+b r)—+l2x2+6x‘710. a)i;
6} 1—2a;, 8) —1; r) a ,n) ——; &) —0,5 k) ——.3)3 711, a) a+— 6) Ja— 2b2
n)2x+§.7l2.a)0; 6)m;ﬂ) 3x . a) 2; 6) —4;

day d
8) 2; r} —2,5. 724. a) 0,96G; 6) 0,1; 8B) —4; r) —IO-:;—‘ 725. a) 6; 6) 0,5, 727. 2.
736, a)3,5,6}3,5.737.8) —5, — 1; 1:5; 1} —2; 0; 2, 4; 1) —2; 0. 741. a) Tpu Ar0btix
3HaueHHAX @ W B; B) fipH 8550, r) npy a==0 v b5£0; a) npH x5t —y. 742, 2} 1; 6} 1; B} 1;
ryl.744. a2, 6) 1, B)%; ) —‘;~ . 745. a) 1; 6) BrIpaXenne He UMeeT cMuicna. 746. a) 25

6)2%8)3 % )3 L3 Y e) 5 x) 167 1=4"2=22"% 747, a) 10 000; 1000; 100;

1 1.1 1
1 — . 1.
0; 1; 0,1; 0,01; 0,001; 0,0001; 6} 32; 16; 8; 4; 2; 1; A R AT 32,3} —27. 9; —3;

11 1 TREETO B
1; —3ig Ty 748. a) 1; —1; —1; —1I; —L; 6} 1; —1; 1; I; —1; B) g 4;
4; —‘!4—; —%‘ 756.2) a ' 6) a'; 8) &% r) a®% n) a7 '% e) a®. 759. 2) &% !5, 6) a'p— %

8) a'Zp®. 766. a) 3*>4% 6) 2'=4% p) 10%=20"%; 1) 100°™ > 200!, a) 199920~
=>1998!%%. 767. a) (6®% 6) (a®% s) (2P 768. a) (%)% &) (2 8) (2.
772. a) (a_2)_25; G} (a_s)‘ 1o, B) (am)a; r) (a_"])"S; } {0_25)_2. 778. a) Tlpu n=2;
6) npa n=10; 8) npu n= —6. 779, a} 2,74-10% 6) 3,82. 102 e} 1,1.107. 780. a) 6-10%
6} 6-10% B} 4-10% 3} 5.10% 781. a) 1.65-10% 6} 3.94-10'% ») 2.54.10™
1 [ 4

1
786, 3) —+—; 6) ——— . 786. 3 = . 788, s
85. 2) —++i 6) P 786. a) 03 6) o m) 8 788 a) o '—b
6) a2 —a~ "' 45— 780, a) Mpn a3 0 ase —3. 790. a) ""‘2, e) b“_ba‘
1 1999 atab+ 8 )
95 8) —pmeesess O gogapc 199 @) Pore sk 6) alt-&
5) a'+a*b+at’ +abP+ b 0 a*— @b + a’6% — ab® + b 1) 1
a® - abJ- B ’ @b — Rl —abP 05
a*+2a4-4 a+2a*+4a’+8a+ 16
; — =" 3; .
& atb W) o ertays’ O ots W &4 2a+ 4
at—2a°+ 40> —8Ba 416 1
H —_ 1. 794, ;
%) a®—2a° 4 4a* — 84° + 1667 — 32a 4 64 & a—2 M) e+ 2) Aa

6) na. 795, a) Uactnoe £ —5x+6, octatok 0; nactkoe x*—2x—3, octartox 0; uacr-
Hoe £ — x—2, octaTok 0; 6) sactuoe x| x— 1, ocTaToK T, actHoe A2+ x+ 1, ocra-
ok 7; sactHoe x4+ x—2, ocratox 10; B) uacraoe x, octatoK —x— l; uacTHoe 2,
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ocratok #2—1; uactoe x—1, ocrarok 0. 796. a) x—1; 6) x—1; 8) P—x

r) 2—4x+43. 797, a) x+1; 6) —x+1; B) %; r ‘;+2 798. a) A4 x4 1;

2’
6) B S A 21 B A At AE G ) A=A
X Pl P —2 4 x— . 801, Ha, uncio 2. 802, a) 23; 6) 31. 806. a) 16;
6) 17,5, 8) b4. 807. a) 12; 6) 42. B13. a} [lna nporHeononokewX; 6) AA8 paBABX, B) 1R
a=0, b — awbae yncne HaH b=0, a — nwboe uncao: r) aas a=1. 815, a} 2a n 0.

830. n} —05; e) IE: ) 3; 3) 9,68. 832. a) 0; 6) 0: B) O; 1) Oy 1) 1.4 €) 2.

834. a) 0,156; 6) 32; 8) 4; r) —2. 844, a) 3; 6) — ,B} 1,B; r) 135. 849, 4ab, Bab, 8ab.

864. a) 10a; 6) —2x; ) — 8y 1) 3a; N} —-10b. e) —5x; k) —dab; 3) —Txy, w) O;
k) —Oax® 865. a) 5a’h; 6) 26a0%%; B) pg—p—g% r) 246w 1) 2 ) 2
868, a) a’+ b6+ c*42ab4-2ac+2bc. BBY. Ykazauwue B aaganuax a)—s)

1
npuMennte Gopmyny pasHocTh xBaipatos. 874, a) 2, 6) 5 8) —1; r) ~-3-

877. a) 1,48; 6} 1; B) 2; r) B7. 878. a) 12,5; 6) 0,08; 13)31—90 B62. e} (m— 1 (m+2);
H) (=1 g+ Dy—2)(y+2) 3) (e+2d)(1+c—d). 883. a) 668, 6) 109
B) 10,8 r) 169 n) —02; ¢) —1.9; x)} 08; 3} —105. 885. B) ¥YKaszauwme
Paccmorpure Tpa cayuan: n=3k r=3k—1, a=3k+\, rae k& — uenoe uncio.

907. a) 249, 6) H—HE-_I# B} —3m; r) —5a; n) 0; e) O. 908, a) —0,2;
| 2a Sm 5b{a—5) 5m(2n+4m)
6) IQW; 8) 10; r) IL 911, a) —35 6) ) B) Teath)’ r) T2n—m)
912. 1) I &) —; wy L ‘+' 3) pf‘"? . 923. 14b p; a) 2100 p; 6) 1960 p.
m —

924. 0,752 p.; a) 3,75 p.; 6) 9 p. 925. @% a) 125%; 6) 80%. 926. (|+100)

130

100
IOM;:—_“%; a)ua 25%; 6)wa 100%. 933. Ha ((1 +W) 2 l) -100%; a) na 60%; 6) na

(l_L) a; a) 44; 36, 6) 75 25. 927. a(l+ ); a) 576; 6) 338. 930. Ha

m(100—p)
100 ’

100p m {103 —p)
a)1,21;,6)2 1. 944. Ha 00— % 045, T kr; a} 15 kr; 6) 35 kr. 9489, a) Bro-

pas Mmepa Boironuee; 6) Ha 50%. 950. 3a 5 4. ¥xazanne Q6patdte BHuMA-
uHe: noyucTus Gak KapyOWKK, pAxosol Crenanop wawucrur 80% Gaxa KapTowk.

956. S+af km. 957. (a+b)(z—1) p.; a} 360 p.; 6) 660 p. 968. 3a % Aelt; a) 3a

79%. 935, B (1+L) pas; a) b ,5pasa; 6) 5 2 pasa. 939, 35,5%. 942,

24 num; 6) 32 45 aneit. 996. x) 6; 3) %; n) 0; x) & a) 0; M) 0. 997, a) l%; 6) —3;
B) 0,04; r) —0.4. 998, 1) 2,5; x) %; ay —4; M) 4,5. 999, a) 6; 6) %; B)5;, ) 2; n) %
e) 7%; ) 28; 3) 7.2. 1000. a) Her kopued; 8) x — 11060e NeHCTBHTENBHOE HHCIIO;
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0} 2,2; e) 1; x) 5,5; a) l%; H) HET KOPHEH; K) HET KOpHeN; A) x — N106oe NeficTEHTEAb-

Hoe uHcxo. 1001, 2) 2% . 6) 2,75; n) 1%; r) nev kopaeh. 1003. x) 6; 3) 8. 1004. 49

37. 1005, a) 820, 1240 u 1170 yvamuxcs; 6) 65, 81 w 130 kuur; 8) 33, 11 u 26 com;
r) 1300, 650 n 450 padounx. LOGE. a) I5 p. u 6 p.; 6) 50 km/u. 1009, a) 6 pebok;

6) 0,5 kr; B} 5,5 p. 1010. a) 1 cu u 8 cu; 6) l% CM | 8% cw; B) 4,5 cm 1 5,5 oM.

1011. 2) 180 20: 6)4, 6 0 B;8) 11 w13 r)5 7,9 1012, 2)24 1,09 tw 3,21 6) 30,
34 u 32 xkonrd. 1027. a) MNpu a= —2,5; 6) npy b=25. 1043, a) (14, 7); 6) (10; —2);
B) (2, 6) r)(3; 21). 1044. 2) (3; 2); 6) (4 2 ) (5; 3i r) (1 —1); A} (3; 4) e} (—2; 1);
®Y(BL TR 3) (2 1k m) (1; — 1% &) (0; —3)% £} {8 —4) m)(—3; 3). 1045, a)(2; —3);

6){7: —13); 8} (2 A% ) (— L —2) n)(—2: 3); &) {4, —5). 1046, a) (——L;% ; %),
6) (%;—%).,um. a) (—5; 4%, 6) (0; 1 5) (5 — 18); 1) (—4; —11). 1048, a) (4; —1};

6) (—5; —1) 8) {(0,5; 25% r) (—1; 5). 1049, a) (—1; 2); 6) {5 —2)% ») (7; 18);
r) {2 — 1), 1) {(0; 3) e) {7; 6) ) (7; —2) 3) (b; —6). 1050. a) {—2; 2); 6) {7; 18);

B){1; 1} r}{—3; —3). 1051, 2) (%;2%); 6) (0; 2). 1061, a) Her; 6) aa; B) HeT; r) na.

1067. Ilpn ¢=28,5. 1088, Ila. 1072, a) (3; 1) 6) (—2; 11% B8) (3; 1) r) (& —B5).
1073. a) (x; 0,5 —x), rae x — nwboe peficTBATEABHOE uncho; 6) (0.5; 0} B) ner pewe-
Hul; r) (x5 0.6x—2), rae x — awboe peficrBHTeAbHOE uHeao. 1075, a) Her pewenal;
6) (15; —11%); B) (7; 5% o) (5; —2)% n) (%. 1 ; ) HeT pewrenufi. 1077, a) Her
pewenkii; 6) ( —3; 7); B) vet pemenuit; r) {x; x+2), rae x — Awboe ACHCTBATEALHOE
4Hea0; A) HeT pelwenkd; €) (0; ¥), rae ¥ — Awoboe NeficTBHTEALHOE YHCAO; JK) HeT pe-
wenni. 1083, a) (1; L; 1% 6) (1; 4 25 8} (2 L 3 r) (3 21y m) (15 15 1) e} (2 0; 1)
w) (2 3 —1) 3)(3;3;,3). 1084. a) 3 u 7; 6) 6 n 15 1085. a) 17 u 23; 6) 4 u
19. 1086. a) 5,5 u 11; 6) 6 u 18; 8,4 u 25,2. 1087, a) 6 1 13; 6) 50 n 60. 1088. a) 3 u 5;
6} 2,5 u 4. 1089, a) 28 &wm; 6) 42 xm. 1090. a) 3,2 p,; 6) 6,5 p. 1091, 80 nevaned.
1092, 12 km/a v 45 km/u. 1093, 17 km 1 24 km. 1094, 11 cm 1 15 cm. 1095, 20 GuneTos
no 10 p. u 10 6uneror no 15 p. 1096. Kpecao crour 800 p., cton — 200 p. 1097. 6 wy-
mop. 1098. 45. 1100. 40 M 1 25 m. 1101, 50 p. u 30 p. 1102. 100 nupoxuwx 1 200 Gyao-
yek. 1103. 600 u 400. 1104. 51 u 33,6. 1106, 9 cm, 13 cm, 16 cm. 1107, 41 cm, 53 cm,
66 cm. 1108, 42, 1109, 19 4, 11 &, 24 2. 1110, 16 51, 10 o1, 10 &, 3111, 170 u 40 pynai.
1112, 400 r. 1113. 2) 125 kr; 6) 20 p., 25 p., 30 p., 35 p.;8) 6, 5,4, 3,3, 2 u 1. 1114, 60,
45 n 40 opexon. LL1G. a) x=4n, y= —3n, rae n — MEGOE ASACTEHTENLAOE HHCIO;
B) YPABHEHHE HE HMEeT peniedull B OeNMX YHcAaX; I') x=—1-43n, y=2—>5n, rae
n — nw6oe peficTeaTennHoe yueao, 1118, a) x=>5n, y =2—13n, rae # — nwboe aeicr-
BuTensHOe wncao. 1118, a) Her; 6) aa. 1119, a} 9 sopobres, 10 ropawn, 11 ronybef;
6) 3 kyponatku, 5 roayGedi, 22 popoten. 1121, 3anaua umeer 8 pewenuil: MyXK4nn,
MeuuHH W feBymek G6en0 1, 16,9, anu 2, 14, 10, uan 3, 12, 11, uan 4, 10, 12, nan 5, 8,
13, nnu 6, 6, 14, unu 7, 4, 15, uan 8, 2, 16. 1124, YuHoBHHK KynHA JAowmzaned 0 GaiKOB
51 u 9, wan 30 w 40, wam 9 H 71, 1125, a) (14; 3), 6)(—7; —5)% B)(3; B), ) (2; 2; 2);
1) (—3 —9; 0) e} (5; 5; 5). 1126. a) (2; 1); 6)(3; 2); 8) (15 1), r) (2; 15 0) ) (0; O; 1);
e}{L; 1; 15 %) (1; g, — ), vae y — AwGoe AeHCTBATENBHOE YHCAO; 3) (X 2; 4 —x), rae
x — moboe AeficrBHTenbdoe wncao;, u) (1; I; 1) 1127, a) 6, 6) 0.5; 8) 1,05; r) 0,5;
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1) 0,0115; e) 4,5; x) 0,0003; 3) 3,1. 1131, a) 0; 6} —0,14; n) 16; 1) 5,375. 1132. a) 14,4;
6) —54; B) —38; r) 36,5 1) 20, e) 0,25; x) —62,2; 3) 4.4. 1134, a) 91; 6) —46;

PR

8) 50 000; r) 40000, 1136. k) — 1, 1) —2. 1138, a) 2; 6) 2(2+¢%); n) ”’”Tf:
] 3a—>bb da | i b+4o ab

) 42 1148 0) —6a—Th 6) S22 ) i) Lw) S @) S

1149, a} 175, 6) 9, =) 5%. 1162, 32 yyewnka, 21 mapra. 1163. 30 yuewnkos.

1164. 350 kM. 1165. 75. 1166. 7 narupyOGaernx Kyniop U 4 pecaTapyGaeswme. 1169, 3a
4 4. 1170. 12 net u 40 aer. 1171, Flepsrifi npHwen panewe sToporo. L1175, 2 v 55 muA,

1176. 3a 60 mun. 1177. a) 12 xu/%; 6) 2,5 kM/u. 1178, 228yx2 :2) 0,5 u; 6) 0,6 u.
y —_—
ad 2ac+be

auneli. 1182, 3a

1179, %; a) 10; 6) 36. 1180, . a) 2; 6) 12. 1181,

c—d
34 1183, 3a 1 4y 20 muu. 1184, i%ﬂ; a) 6 4; 6) 6 u. 1185. Ilpumepro Ha

abe abx
436 Muae. 1187. 3a m 4. 1189. 3a m . 1194.44 xm. 1195.60 ap-

wiug. 1196, ITo 16 opexon. 1197, 75 npanuxos. 1199, 72 eepctm. 1200, 8§ apwun no
3,5 p. 1201. a) 80 km/u; 6) 400 wm. 1202. 72 wm. 1203. a) Yepea 5 u; 6) 36 km;
B) 7,2 km/fu. 1204, 480 km. 1205. 126 cemedl, 3750 peHekWuX eannnu. 1206. 40 km.
1207. 50 km. 1208. 6 aueh u 2 ann. 1209. 4 u 8. 1210, 45 u 5. 1211, 4,2 &; 24 a.
1212. 4 u 5 corox. 1213. 3 n u 5 0. 1214, 35, 40 u 25 numonoe. 1217. a) 22;
6) 85 714. 1218, 40 u 56 opexos. 1219, B 2 paaa, 1220, B 2 paza, 1222, B § v y1pa.



IMNOCJAECAOBHUE AOJId ¥YUUTEJA

Anrefipa urpaer B MaTemaTHKe GOJbIIYIO POJib, TENEPh CYUIECTBYET Aa-
e TeHZeHIHA «anrefpansanud» MmaTeMaTHRH, Hapany ¢ ¢yHaaMmeHTanb-
HOU POALI0 BHYTPH MaTeMaTUKH anrefpa WMeeT W NMPHKIAlHOe 3HAYEHHE,
¥ Hee ectb BHKOAB B (PH3MKY, KHOGPHETHKY, MaTeMaTHYECKYID IKOHOMHKY
H 7. . [TosToMy H3yyeHne anreBpel B IIKoJe ABASETCA BaXKHOA vacTeio dyH-
NAMEHTA BCTECTBEHHO-HAYUHOTo O0paz0BaHuA,

DixoapHu Kype anreSpel 7—9 K/4ACCOB HA caMOM AeJe JHWb HAanNeao-
BMHY ABAAeTcA ajreCGpoi, Apyras ero NOJOBHHA NPHXOIATCA HA BOMPOCH
MATEMAaTHYECKOFD AaHa W3a, H3ydaeMble TPALWUHOHHO B Kypce anrefphl
{(anvWHa oTpeaka, AedACTBHTeAbHbIe yHCaa, PyHKUHH). [TosToMy B LIKOJALHOM
Kypce anreGpHl KeAaTeJBHO pasjiiyaTb 5TH COCTABAAIOLIHE H BO BCAKOM
CAyuyae H3/NAraTh aAreGpavdecKHe BOMPOCHl ANreGpaHYECKHMH METOAAMH.
HanpuMep, K GYKBEHHLIM BLIPAMEHHAM HACTO MOLXCAAT KAK K (PYHKUHAM
MHOFHX nepeMeHHbIX (PYHKUHOHANLKBIH NOAXCH), XOTA eCTeCTBEHHEee [OBO-
PHTL O HHX KaK O MHOXeCTBe 006DBEKTOB, NOIYHHEHHbLIX ABHO BLIMHCAHHBIM
3akoHaM (aareGpanueckdd nomxon).

B uenom coaepxande yvyeOHHWKoB anareGpol ans 7—9 kaaccoe CcepuH
«MI'Y — WKoJe» COOTBETCTBYET TPAAHIHOHHOMY CONEPMAKHI0 NPOrpaMMBbl
aas 7—9 kaaccos, HO NOPAAOK PACNONOMEHHA MATEPHANA B yueOHHKAX W
crnocoGbl ero H3NOKEHHA OTAHHANOTCH OT TpagHuHoHHbIX. CymecTByer ABa
crocoba pacnpedesenun ysebnozo aarepuasd no roaamM obyuenus, flepeotii
COCTOMT B TOM, YTD B KaK[I0M KJIacce AAIOT MOHEMHOKKY GYKBEHHBLIX BHIpa-
seHull, ypapReRHil, GyHKUHA H T. 0., TAK KaK AeTAM AKOOBl CKYYHO AOATO
H3ydaTh ofHH H Te e sonpoch. [TpH 3TOM cTpajalT Hayukas akKypat-
HOCTH H CTPDI‘OCTI: HIAOKEHHA, NOABAAKOTCH MOPOYHME JIOTHYECKHE prl‘l‘l,
HEZOMOJIBKH H HeCcypasHocTH. TaK NPOHCXOAHT, HANPHMEpP, KOrna HeHCTBH-
Te/lbHble YHCAA PACCMATPHBAIOTCH MOC/E H3YYEHHA TOXKALCTB, DYHKUHH H HX
rpaduxoB. PeanHaaina 3Tore nepeoro NeAXela K NOCTPOSHHIO Kypea anarel-
pbt B mpouecce ofy4yeHHd 4alle OPHEHTHPOBAHA HA (OPMHDPOBAHHE HABBIKOB.

He ects v saropod cnoco6 pacnpefesieHHH y4eGHOr0 MATEpPHana no ro-
oaM o0yUYeHHA, OCHOBAHHLIA Ha ero BHYTpeHHed yoruke, OK AHKTYET moche-
LOBATENLHOCTL NOABJAEHHA B YYeOHHUKE TeX HJH HHBIX BONPOCOB, NO3BOAAET
B KaJIOM y4eGHOM oAy CTABHTL MMIABHYIO HAYYHYI0 3ajauy. 3T0T BTOPOA
cnocolb, NpHHATHE B yueGHHKax cepHH «MEPY — mkone», nozsonser Hana-
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raTe MaTepHaJ B CTporofl noruueckofl mocaeaoBaTeNbHOCTH 6e3 HEHYKHBIX
TOBTOPOB H HEJOMOJBOK, CAENATh H3NOXKEHHE AaxKe CA0MHBIX BONPOCOB fAC-
HHIM H JOCTYMHBIM.

YyeGHuru «AnreSpa, 7—9» cepun «MI'Y — wkoae» o8ecneuHBaOT CHE-
TEMHYIO [IOATOTOBKY NO NpeiMeTy, MO3BONAKT OPHENTHPOBATL npouece ofy-
YeHUA HA GOPMHPOBAHHE OCO3HAHHLIX YMEHMA, TPeOYIOT MennlIe, Yem ofbly-
HO, BpEMEHH, TAK KaX OHH He «HATACKHBAIOT» YYEHHKA, He TOJBKO HaUeseHbl
Ha GOpPMHPOBAHHE HABbIKA, HO H Y4aT AeHCTBOBATL OCO3HAHHO.

Kak mokasuBaeT onuT padoThl 1O HHM, HHTEpPEC K NPEAMETY BOZHHKAET
¥ YUALIHXCA HE OT MHOr0OOpA3ZHA H UaCTOTO YePeNOBAHHA TEM, 4 OT TOrO, UTO
YYallHECH HMEOT BOIMOMHOCTE «BXHUTBHCHA» B KaXKABIH 3JEMEHT COJEpKa-
HUSA, DOCTEIEHHO MOBBILIAR ero noHHMatne. B Hux H3noxmenne yueSHoro Ma-
TepHana noruyeckd Hosee CTpoiinoe, (€3 HEHYXXHOrO KOHUEHTPHIMA. 3T0 No-
3BOJAET KAXIKH Pa3 COCPEAOTOUMBATLCA Ha OAHOM BOIPOCE H TO3TOMY H3Y-
4uTb ero Gonee rAyGOKO H B TO e BpemMa Gondee 3xoHoMHO. MaTtepuan B
YyefiHHKAX PacnoJoKeH Tak, YTO OTAeNbHLIE TEMB NPOrpaMMbl H3yHaloTCH
OJHH pa3 ¥ B NOJHOM 0ObeMe, UTOGLI NOTCM K HHM He BO3BPAILAThCA B TEO-
peTHueckoli yactd yueOuHka. [lanbuefimes 3akpenseHHe H [OBTOPeHHE, a
HMHOMA d PA3BHTHE H3YYEHHOrQ BejeTCA 4Yeped JHLHI0 ynpaxuenui. HMano-
MeHHe MATepHaNa CBA3HOE — MOAPAA H3naralpTcA OoJblide TeMbl, HET He-
PECTONOCHULL MEeAKHX BOMPOCOB, HAPYWAIWILHX JOrHKY H3JIOMEHHd Kpyu-
HbIX TEM.

OcHoBHOR MeToAWuecKH NPHHLUMN, NONCKEHHHIH B OCHOBY H3JOXEHHS
TEOPETHUECKOTO MATEPHANA H OPraHH3AUHH CHCTEMb YNpaxHeHHH, 34KM10-
UABTCA B TOM, UTO yuexux sa ofun pas Goaxen npeodoacaary ne Boree o0-
wotd rpydunocru. TlosToMy Kawaoe HOBOE NoHATHEe GOPMHPYETCH, KaXA0e HO-
Boe yMenHe oTpalaThipaeTcA CHAYAAA B <YHCTOM® BHIE, MOTOM TPYAHOCTH
COBMELLAOTCA.

Caoxrocre sadanuidl 8 KaxOox nynKkTe NApacTaer AUNCHRO: YUHTENb
CAM J0JKEH ONpPefefHTb, Ha KaKoH CTYTMEHM CJOMHOCTH OH MOXET OCTa-
HOBHTbCS CO CBOHM KJACCOM WJIHM ¢ KOHKpPeTHLIM YueHHKOM. BaxHasa oco-
OeHHOCTL CHCTeMB! YNPamHeHdll 3aKA0MaeTCd B TOM, YTO AJI KaXI0r0 HO-
BOrO OeACTBAS HAH IPHEMA PELICHHA 32444 B yyeOHHKe HMeeTcA AOCTA-
TOYHOE KOJHUECTBO YIPAKHEHHA, KOTOpPLIC BbICTHOEHbB 70 HAPACTAKIG
CAOHCHOCTH i He NepefugdioTCA LRPasHeRuAMU Ra dpyeue TeMbl.

BaxHuyio poar B GOPMHPOBAHMH NEpPBOHAYAAbHBIX NPEACTABAEHHA 0 3a-
PONAEHHH H Pa3BHTHH HAYKH NTPAKT ucTOoputeckue ceedenus, 3apepllan-
WHe KANCAYI TNapy yuyeOHHKa.

YuefHUKH NOMHOCTBIO olecneudpaidT O0yYeHHEe TeX HIKOJIbHHKOB, KOTO-
pLle MOZYT & XOTAT YUUTHCA OCHOBAM HayK., OHH HALENEHB HE NOSOILERHLE
YPOBEHb MATEMATUHECKOd NOG20TOBKN YHAWUXCA, HO UX MOXHO HCIOAB3O-
BATB B KfJaccax ¢ o6blyHoit nporpammoii no Maremarnke. [IpH 3TOM MOMXHO
He H3YuaTh CBEPXNPOrpAMMHEE MaTepHaJa H NPONYCKATh CAOMHEIE 3aJa4H,
a Takxe BHOGUPATh YPOBEHh NOMHOTH H3/JI0XMEHHA TEOPETHUECKOro MaTepHa-
A3 HA ypOKEe H YpOBeHb NpeAbAnJeHHs TpeGoBaHHA K 3HAHHAM M YMEHHAM
YUALHXCA B COOTBETCTBHH C NMOCTABACHHBIMH LIETAMHA OOYYEHHA H C BOIMOXK-
HOCTAMH KOHKPETHOro Knacca (0cTaBasick HA YPOBHEe He HHXe obA3aTenb-
HHX TpeGoBaHWH K MaTeMaTHueckodl TogrotoBke yvawuxcs). [Ips rakom
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MOAX0Le ¥ YYHTEAA HMEeeTcA BO3MOMNKHOCTL € MOMOIULIO YYeOHHKA peaJiu3o-
BaTb WAel AHddepeHUHaUHH ofyuedua npH padoTe CO CBOHM K/AaccoM, a ¥
CHABHBIX YYalWXCA — peaNbHasA BOAMOXHOCTb Gosee ray6oKo pa3obparbes
B J0G0M BONpPOCE, YEr0 ¢HA YacTo AHIIEHBl, eCIH YUEGHHK HAaNMHCaH Ha cpel-
Hero yueHHKa.

TlpoeenenHoe B HAWIMX Y4eOHHKAX CHCTEMATHYECKOE M3J0XKEeHHe MaTe-
pHana NoKasblBAeT, YTO HeT HeoOXORMMOCTH KaK B OTAeAbHOH nporpamme,
TaK H B OTAEAbLHBIX yueOHAKaX KA WKOA W KAACCOB € YTAYOJAeHHBIM H3Yyye-
HHEM MaTeMaTHKH. YueGnnku «Aarebpa, 7—9» cepun «MI¥ — wkone»
npeaHa3HavedH AJdA obweoGpa3osaTeNIbHBIX KAACCOB, B KOTOPHX AOMNOJAHH-
Te/bAble MATEPHAJbl H CACKHBIE 3a1a4H MOXHO He paccMaTpHBaTh. Ecau
®e YUHTeNb HMEeeT AOCTATOUHO YACOB, GCAH €ro KAace NMPORBAAET HHTEpec
K MaTeMaTHKe, TO 38 CUET ConoAHenud B KoHUe TAaB yueGHHKOB, a Takxke
NYHKTOB H OTA€AbHBIX 3aJay CO 3Be3A0MKOR, HeoOR3aTeNbHBIX B OGBIUHBIX
0611e05pa30BaTENbHEIX KAACCAX, MOMHO PACWIHPHTE H YrayGuTb cogepxa-
HHE H3YYaeMoro. Matepuana g0 ofbeMa, NPelyCMOTPEHHOro nporpamMofi
LA KAACCOB ¢ YLAYGMeHHMM H3YUeHHEeM MATEeMaTHKH, T. e. yueGHHKH MOX-
HO HCMOJAB30BATh KAK B OOBLIYHBIX, TaX W B NPoPHABHLIX Kaaccax. B nux
CORePIKATCA BCE MATEPHAJLL, NPElycMOTPEHHBIE MPorpaMmoit naa yraybaen-
HOTQ H3Y4YEeHHA MATEMATHKH.

¥rayGaeHHoe H3yYeHHE MATEMATHKH MOXHO HauWHaTh ¢ 7 KJjacca, Tak
KAK Mepen M3yueHHeM aareGphl HeoOXOAMMO CHCTEMAaTH3HPOBAThL 3HAHHA
YUAUHXCA 34 Opedblpyuue roabl ofyyeHuws, TeMm OoJee uTo yriayGnaeHHoe
H3yuyeHHe MaTeMaTHKH B 8--9 KiaccaX WMeeT OpHEHTAUHOHHLIHI XapakTep.
ApTopn yueGHHKOB cepH «MIY — iKone» cuHTalOT MPHHUKHOHAABHO BAX-
HhIM BeCTH ofyueHHe IIKOJLHHKOB B paMKax obuieoGpasobateabHolf mpo-
rPAMMBl M TPOTPAMMBL C YLAYOJCHHBIM H3YYE€HHEM MATeMaTHKH MO OAHHM
M TeM e yueGHHKAM, HauywHa®w ¢ 7 xaacca. Toroa mepexon c oaHo#l mpo-
rpaMMbl ofiyueHHst HA ApYrylo He GYACT BHISHIBATh TPYLHOCTEH HH AR yya-
WIMACH, HA AAS yUHTeAef.

Conepxanne Kypca airefpel AHKTYET NOPAACK HANOKEHHT OCHOBHOTO
y‘IEGHOI‘O MaTepHana: CHAYaJd AGAXKHbLL HIYYATBCA YHCTO aﬂreﬁpauqecxne
BORpocH {aareGpanueckue BolpaceHus ) kak Oonee ROCTyMHbIE B 3TOM BO3-
pacTe, a yX 3aTeM GyHKUAOHaABHbIe Bonpockl. [loaTomy 7 knace noceaumen
anreGpanyecKHM BLIPAaXKEHHMAM, 3 MayueHHe (PyHKUHH HAUHHAETCA AHWIL B
8 knacce.

ApTropbl cuntaloT, YTO Kype anreGpbl AoJXeH HaudHaTbea TeMofi «[efi-
CTBHTE/NBHBIE YHCAA», NOZBOAARILER NOABECTH HTOT NPeJLIECTEBYIOWEMY H3Y-
YeHUD apH(METHKN H B TO Xe BPEMA 3aKaauBaomed oCHOBL 144 AadbHed-
wero WaydeHHa MateMmaTHkH, Jannufi marepuan poxmen chopmupobaThb
Y yuallWXcs NpeicTaBideHHe O [OeACTBHTEAbHOM YHCAE Kak 0 JAAHHe
OTpeska.

2310 JaeT BO3MOMHOCTh B AajabHefilleM 3HAYHTENBHO YIPOCTHTD PACCYXK-
LeHHs, CBA3aHHble ¢ MOCTpPoEHMeM rpadHroB (yHKUMEH, ¢ onpenedeHHeM
KBaApaTHOro ](O]JHH HT N an TAKOM NOCTPOCHHH Kypca H3Iy4eHHEe anre6-
paHyecKMx BhipameHHli H GYHKUHOHAALHOrQ MATEPHANA HMeEeT IGJAHOLEH-
Hblfi HAY4YABIH (YHAAMEHT, HCUE3AKT MOPOMHbLIE JOTHHECKHe KPYTH, HeRo-
MOJBKH H HeCYPa3HOCTH.
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Takoe nanokenHe MATEPHALA B WKOABHBX YUeOHHKAX NPEANPHHHMAET-
Cfl BIepBble, AOCTYMHOCTDL HANOXKEHHA MaTepuana 0 AeHCTBHTEAbHBLIX YHCAAX
B yueOHHKe MOATBEPXKAECHA MHOFOKPATHO, B TOM 4YHC/Je B MHOTOMETHEM aB-
TOPCKOM 3KCHEpHMEHTE.

HanoxeHnne Temn «AnreSpadueCKHe BLIPAKEHHA» OCHOBLIBAGTCA Ha
YHCTO anrefpanyeckod ToMKe 3peddf. ORHOUMEA OnpeReffeTcA KaK npous-
BEREHNE HEKOTOPEIX unced H OGYKB, MHOFMOWIEH — KaK CYMMa OAHOUYJIEHOB,
anareGpavveckan Apolb — Kax QTHOWIEHHE MHOrOWACHA K HEHYJIEBOMY MHO-
rouneny. IlpusoasTes npaBuna, KOTOPLIM OHM nopudHensl. Hanpumep, B og-
HOUIEHE MOMHO TTOMEHATh MECTAMH MHOXHTENH, B MHOCOYJEHE MOXHO IPH-
BECTH MOAOGHBIE ufeHbl, anreGpaHueckyid JpoGb MOXKHO COKPATHTL Ha
HEHYJEBOH MHOTONNEH W T. A. ITH cROUCTBA MOTHBHPYIOTCH [0 Mepe WX
BBEIEHHSA; OTMEYAETCH, UTO IIPH 3aMeHe OYKB UHCNAMH B PACCMaTPHBAEMBIX
anrefpanvecknx (GyKBEHHLIX) PaBEHCTBAX NOCAEANHE APEBPALLAIOTCA B Bep-
Hble YHCAOBHIE PABEHCTBA (32 HCKJIOUEHHEM CJYYaeB AeJeHHA HA HYAb).

B yueOHHKax AOCTATONHO BHHMAHHA YNEJeHO PEIIEHHIO YPARHEHHH, He-
PABEHCTB H HX CHCTEM, MOCTPOEHHIO TPaHKOB SNeMeHTAPHRIX GYHKUHM, pe-
WEHHIO TEKCTOBBX 3a8aY4, B TOM yHcle B 061eM BHOE, uTO HeOGX0AHMO 1S
H3YUCHHA KYPCOB TeOMEeTPHH H (H3HKH.

YyebHHK <«Aarefipa, 7» BKJovaeT raaBbl <«eficTBNTENbHBIE YHCHAA»,
«AnreGpaHuyecKkHe BbipaeHnss, «JInnefinsle ypapHenns», K xaxaof rnase
NMEKTCA AONONHEHNA, COAEP ALLHE HCTOPHYECKNE CBEReHHA, 3aJaHHA AAA
HNOBTOPEHHS, 8 TAKME MATEPHAJ, BXOARWNA TOABLKO B IPOrpaMMy ANA Kadc-
COB ¢ yrAySJeHHLIM H3Y4eHHeM MaTeMAaTHKH.

Tema <«HeficTeHTeabHbie dYHCAA» COCTABAAET TEOPETHYECKYID OCHOBY
nanpHefiiero ManoxeHus. BecbMa TPyAHBIM C NeRATOTHUECKOH TOYKH
3peHHA FBJAETCH H3MOMeHHe B LiKOAe 3BOJIOLHH MOHATHA uHcaa. Kakum
06pasoM M KOTZA AOMKHO BBOAHTBCA MOHATHE <ASHCTBATENBHOE YHCTO>P
[TpaxkTHYeCKH BCe COTJACHL, YT0 RelicTBHTENLHOE YHCAO HAAO0 BBOAHTL KAK
necATHYHY® npobb, BooBme robops, GeckoHedHyln. Ho na xaxoll cragHu
oflyueHHs 3TO HAJ0 CAENATh H KAK — 3ARCE MHEHHR CHELHAJHCTOB pacxo-
oRTeA. ABTOpB! y4eOHHKOB CUMTAIOT, 4TC YeM paHblie CKA3AThb WKOJLHHKY,
YT¢ BelCTBHTE/NBHOE YHCAO ecTh GecKOHeYHan AecATHYHAR Apo6b, TeM Jayu-
e, NOTOMY YTO OH ONepHPyer ¢ AJMHHON OTPe3Na, KOOPAMHATHOH OCHIO H
CHCTEMOH KOOPAHHAT, rpadMKamMi QYHKLHH, KBALPATHEIMH KOPHAMK H T. 4.
Pasropopsl 06 HPPAUHOHAABHOCTH YHCEN, HECOUIMEPHMOCTH ¢ eaHHHle,
CYWECTBOBAHHA KOPHA 3HAYHTENRHO YNPOWAKTCA, €C/H ¥ WKOMABHUKA BCTh
npeacTaBieHHe, MyCcTh faXKe CaMoOe 3JeMeHTapHOe, 0 YHCNE KaK (eckoHey-
HO# AecATHYHOR Apobu.

C store H HauMHaered yueGHuk «Axarefpa, 7», Tnasa | «[JeiictBurens-
Hbe YHCAa» MNOCBALEHA TMOBTOPEHHK) H3YUYEHHOro paHee. 34eck MPOHCKORST
obofuiende U CHCTEMATH3ALHsA Y:Ke H3BECTHBIX cBefeHHH o uncae. [Jdonon-
HAA 3TH CBEIEHHR, MOAyYaeM, YTO PALUHOHAALHOE YHCAO NPEICTABHMO B BHIE
NEPHOAHYECKCOH AecATHYHOH apobu u, obpartHo, nwban nepHOZHYECKaA
Apobb ECTh JECATHYHOE MpeACTaBICHHE HEKOTOPOr0 PAalHOHAJIBHOrC YHCAA.
TIpH 3TOM AOCTATOMHO MPHBECTH MPHMEpPHl AENEHWA YTOJKOM YHCAMTENN
ApoBH HA ee 3HAMEHATEb, YTOGH NPHATH K BHIBOAY, 9TO B HTOrE NOJAYYaEeT-
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CA AecATHUHAA Apobb, BOOOILE COBOPH, GECKOHEYHAS H MEPHOJHYECKas,
IMocae aToro TPHBOAATCA MPAMEPbl GECKOHEUHKIX NenepUOGUHecKix NeCATHY-
HuIX Apofei, KOTOPblE H Ha3blBAIOT HPPALHOHAJTEHHIMH YHCITAMH,

Beckoneunnle mecatuuHbie ApoGH CPaBHHBAWT TAK e, KAK KOHEUHRIE
ZecATHYREIE Apodn. Uro xe xacaerca XefdicTBUA HAX HHUMH, TO 37ech yiKe
NPHXOAHTCA 06PAMIATLCA K NPHGAHKEHHBIM MeTofaM. [ 1aBHOe NpRACKeHne
AecsiTHuHOH ApoGH Ha 3TOM STalte ecTh AJHHA oTpedka. Jaunod orpesra AB
NpH BHIGPAHHOM EJHHHYHOM OTPE3KE HA3HBAETCA YHCAC @, ONpejefseMoe
AECATHYHOH APOOBIO: &=y, 010203, .. , TAE 0o — NPUONHMKEHHAA ANHHA OT-
peaka AB ¢ TounocTso A0 | ¢ HEEOCTATKOM: fo 0t — NPHOJHNEHHAR ANAHHA
orpeska AB ¢ TounocTsio A0 0,1 ¢ HeROCTATKOM; Go,0.102 — NPUOGTHXEHHARA
AnvHa otpeska AB ¢ rtounocTeio A0 0,01 ¢ nepocTaTKoM M T. A

Takum obpaz2oM, AAHHA AOGOTO OTPE3Ka CTh 3aMUCAHHOE B AECATHYHON
CHCTEME YHCNO, KOTOPOe KOHCTPYHPYETCH, OCHOBLIBASCh HA MOCASA0BATEAb-
HOM €rc NPHOJUMEHHN ¢ HeNOCTATKOM.

Hayuenne raaewl | «HelicTeuteabible yucaa» A0MKHO NTPHBECTH K che-
AYDIIEMY HPeACTABJCHUIC O AeHCTBHTEJAbHOM “HCJE: BCAKOe AeHCTBHTENb-
HOE YHCAO MOMKHO 3aNMCATh B BHAE AEeCATHYHOH Apobu (BooGue rosops, Gec-
KOHEYHOR). ITH 4YHCAA [OZYHHEHbl OCHOBHLIM 33aKOHAM, H3JIOMEHHBIM
B 1. 3.4. Janda nw6oro oTpeska — AeHCTBHTEALHOE HHCIO.

B peayavrare uagynenun 2naam I yuaujuecsn doaxnst nosropure dedicr-
813 ¢ OOLIKHOBEHHBIMI U DecATUCHBMU JPOBAMI, C YEAIMU YUCLAMI, RO-
HATH, HTO BCEM TOUKAM KOOPOHHATHOI OCU COOTBETCTAYIOT wUCAE U, HA0bo-
PoOT, Kexdomy 4UCAYy COOTBETCTEYET TOUKE KOOpOuUHATHOU OcH.

Taknm ofpasom, KOOPAHHATHAR OCh, KOTOpaA paHee Oulia «ABIPABOR» —
e3 HppPALHOHANRHEIX TOYCK, TENEPb 3ANCAHEHA MOAHOCTRIO, 63 MPONYCKOB.

Kak yxe oTmevasoce Belnle, H3JIOKeHHe maTepuaaa raaewn 11 «Aare6-
PAHYECKHE REIPAMMEHHA» OCHOBBIBACTCH HA YHCTC ajireGpanueckof Touke
JIpeHHA, & HMEHHO OAHOYAEH OTNPeAeqACTCA KakK NPOH3IBCAeHHE HeKOTprlx
ydcen H OYKB, MHOrOWIEH — KAK CYMMAa OAHOYACHOB, anrefpanyeckan
apofb — KaK OTHOLIEHHE OJHOTG MHOrOYJEHA K JAPYromy (HEHYJeBOMY).
lMpuBoasaTcs dopMaNcHbe NPaBHNA, KOTODHM OHH NOJYHHEHBL B 3TOM HC-
YHCAEHHH OYKBH MOFYT OhITh YHCAAMH, KOTOPHIE MBL TOJBKO OBGO3HAUKINA
SyKBAMH.

Kaxaoe U3 paccMOTPeHHLIX PaBeHCTE HA3RBAKT anreGpaHuYecKuM pa-
BEHCTBOM, H €ro CNPABEAAHBOCTL CleAYeT H3 CHOPMYJTHPOBAHHLIX NPaBHA.
B naneuefiuiemM BRISCHAETCA, UTO KaMJAoe aare6paHyeckoe PABEHCTBC SBJA-
eTCH TOMAECTBOM HA HEKOTOPOM MHONWECTBE YHCEN, T. €. PABCHCTBOM MEMay
YHCACBHIMH BHPaXKeHHAMH, BOSHHKAIOMHMH NPH 3aMeHe SYKB UHCTaMu (TIpH
YCJIOBHYH, 4TO 3TH BHIPAXKEHHA HMEKT CMBICH).

B 7 kiacce riaBHOe BHHUMAHHE YASAAETCA TeXHWKe npecfpasoBaHuil Ha
OCHOBE YKAZAaHHWX IPABHA, 3 TPYAHOCTH, CBA3aHHbIE ¢ QYHKLHOHAJbLHEIM
npeacTaBieHueM OYKBEHHBIX BbipaceHHA (06nacTb ompenesienns palHo-
Ha/AbHBIX QYHKUMHA, PelieHHe PALHOHAABHLIX YPABHEHHH, T. €. TOTEPK W NIPH-
ofpeTeHne KOPHEA H T. A.), MePeHOCATCA B CTAPLIHE KJAACCHL
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B pesyavrare usyuenus zaaeo I «AazeGpanuneckue swpanenuar yaa-
HHecH JOANCH HAYUUTHCA NPABUALHO JeAaTt 8mMKAGOKH ¢ odHOYrEeNaMY,
MHOZOUACHAMU, arzebpauneckumu dpobasmu U4 YMeTb YRPOUATL HeCADNC-
HOle OyKseHnbie SLIDINCENUR.

Faaea IIl moceAllena H3yyeHHI0 JHHeHHBIX YPaBHEHHH H HX CHCTeM.
Ilpn uayueHnn snHeiiHoro ypapHeHus ax-+ b=0 Hapo yxecTb, 4TO paHee
YKe pewancch MHOTC 337y, CBOAALHXCA K YP2BHEHHI0O NMepBOf CTeneHH,
T. e. K cayxalo as=0. Teneps Hago yneaute BHuUMAHHe U cayuaw a=0,
Koraa JHHefiHoe ypaBHEHHe NepecTaeT ObITh YPABHEHHEM NepBOH CTemeHH.
310 NPHIOAHMTCA B AafbHelilleM, NPH H3YUEHHH CHCTeM JHHEHHLIX ypaB-
HEeHHH.

Croocofbl pelleHHR cHCTeM ABYX YpaBHeHHil nepeodi cTeneHyd ¢ ABYMA He-
H3BECTHBIMH H3YUAKTCA NPEHKAE BCErO B CAYYanAX, KOrAa Bee KOSqHpHLIHERTH
NpH HEM3BECTHBIX OTAHYHBL OT HYJA H HEeNPONMOPLUHOHAABHLEL. 3aTeM Ha TIPH-
Mepax PACCMATPHBAIOTCA DCTAAbHBIE CAYYAH.

B pezyasrare usyaenun zaaeot Il yuamuecs O0onxcHw ROHATH, HTO,
npusmenan Aocaedosareasno cnocob nodcranosxu, OHu ecezda pewiar cu-
CTemy Aunednnix ypasrerud, T. e. npudyr aubo x eduncreenHomy peuie-
Hu10, ANGO K GECKOREUHOMY MAOXCECT8Y peuieRud, AuGo K RPOTUSOPERUI,
NOKAIGIBAOUIEMY, 4TO pewenud HeT.

Hporpammofl 10 MaTeMaTHKe NpeAyCMOTPeHB IBa BAPHAHTA MJAHHPO-
BZHAA TIPH H3yueHHH aiareOphl B 7 KAacce.

[Tepesifi Bapuaut paccuutad Ha k20 u B rox (I verBepTs — 5 9 B Hene-
A0, naaee — 3 4 B Hegeaw), Bropodl BapHaHT — Ha 136 v (4 4 8 Hepeaw).

B knaccax, OpHEHTHPOBAHHBIX Ha YIYOJA€HHOe H3YYeHHe MaTeMaTHKH,
paora BepeTcs MO BTOPOMY BAPHAHTY MAaHHpoBaHHA. Dosee cnocobHble
yyaniMecs ¢ ONpeaeTHBILHMCA HHTEPECOM K NPEeIMETY MOCYT YCBOAUTh MHO-
rde TeMbl 33 MeHbllUee 4YHCIC 4acos. BucpoSoxpalomeecs TakuM ofpasoM
yueGHO® BpeMa, 4 TAKXKE JAONCIHHTEAbHEE 16 9 MCNONB3YIOTCA AJA H3yue-
HHA AOK333TeJLCTR H l'IyHKTOB yueﬁﬂuxa, QTMEYCHHEBIX 33&3}10‘{}(01':1, a TAKXe
JONOAHEHHH K rjaBaM, Ha peuieHHe Gojaee CAOKHMX 3aj7ay U3 yuedOHUKA H
IPYTrHX HCTOUHHKORB.

Tax, npu H3yueHnH raabnt [ nokasmBapTcA B OOWEM BHAE TIPH3HA-
KH AeAHMOCTH, KOTOPHE B 5 KJAacce NOKA3HIBANACE HA XaPAKTEPHBIX IIpHMe-
pax, NOBTOPAIOTCA H HW3Y4AKOTCA BHOBbL APYTHe BOMPOCHI N€JAHMOCTH HaTy-
PANbHBIX YHCEJ H3 AOMOJHEHHA K TiaBe |, B ToM yHcAe H aAropuTs EBKanna
Naf HaTypadAbHblx uncen. [lpu wWayuemnn raaem Il paccmatpHBaKTCA
AeneHHe MHOTOMNMeHoB H aAropuTM Eexamaa gnda muorouwaeHo. [pu uayuwe-
AUH raasel II1 — aunefinme AnodanToBel ypasHeHHsa W mertop [ayeca.
Bce 3TH BOMPOCH! NPefyCMOTPEHBL MPOTPAMMON 10 MATeMAaTHKE AJA KAACCOB
C YyrAyGAeHHBIM H3YUeHHEM MATEMATHKH H COAEPKATENBHC CBA3AHBL C Ma-
TEPHAJOM, H3YYaeMBIM B 7 Kaacce.

Hdna kAaaccos, paGoTaI0MKX 0 DEPBOMY H BTOPOMY Ba2PHAHTAM NJAaHH-
POBAHHA, COCTABNEKH KOHTPOJMBHbIE PaboThl, GAH3KHE RO COAEPHAHHIO, HO
OTJHYAIOWHECA YPOBHEM CJAOCKHOCTH. 3TO TO3BOJAHT YuHTedi0 oTOGDPATh
AAS KOHTPOAA B CBOEM Kaacce WAN AR OTAeJbHBIX YYallUXCA 3alaHus,
OTBEYAIOLIME HX YDORHID MaTeMathHueckoli moaroroBkH. TeKCTh KOHTPOAB-
Hbix paGoT NyGAHKYIOTCA B METOAHYECKOH neyaTH, oHH GyayT onyOJanKoBa-
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Hbl B AMAAKTHUECKHX MaTepHasax AAA Y4YyaUlHXCA H METOLHYECKOM [0CO-
6uu AJsA yUuTeJss.
Huxxe npuBeneno npumepHoe TeMaTHUYECKOe MJIaHHpPOBaHHe.

7 Kaacc

| BapuantT: 5 u B Hea. B | vyerBepTH, nanee 3 u B Hen., Bcero 120 y
11 BapuanT: 4 u B Hegealo, Bcero 136 u
B ckof6kax yKa3zaHO YHCJO YacoOB, OTBEJEHHbIX Ha H3y4YeHHe TJIaBhbl, na-
parpada, nyHkra no | BapuanTty njanupoBaHus. 3Be3[04UKOi OTMEeYeHb! 10-
NONHHTENbHbIE YPpOKH npu pabore no |l BapuaHTy nJaaHUpOBaHHA.

Fnasa 1. JledicrButenbubie yucna (19-4-6%)
§ 1. HarypaabHbie uncaa (4)
1.1. HatypanbHble uucna u pedctBus ¢ Humu (1).
1.2. Crenenp uucaa (1).
1.3. llpocTrie u coctaBHbie uncaa (1).
1.4. Nenutenn HatypaabHoro uucaa (1).
§ 2. Paunonanbhbie uucna (54 1%)
2.1. O6pikHoBeHHble Apo6u. KoHeunble necatuuHnie apobu (1).
2.2. PasnoxeHne o6bIKHOBEeHHON ApoGH B KOHEuHYIO AecATHURYIO Apobb (1).
2.3. lTlepuonuueckue pgecatuunoie apobu (1).
2.4. lleproanuHoCTb NECATHUHOTO Pa3NoxeHHs OOLIKHOBEHHOH Apobu (1*).
2.5. JlecaTuuHoe pasnoxKeHHe paLHOHaNbHbLIX uucesa (2).
§ 3. MeicTButeanHnie yucna (10)
3.1. Uppaunonanbhbie uncaa (1).
3.2. TlonsiTue peicrBuTenbHOro uuncaa (1).
3.3. CpaBHeHue aeiicTBUTENbHBIX uncen (1).
3.4. OcHoBHble CBONCTBa AeiicTBUTENbLHBIX uucen (2).
3.5. Ilpubavxennna uucaa (2).
3.6. danuna orpeska (1).
3.7. KoopauHaTtHaa ocb (1).
Koutponbhasi pa6ora Ne 1 (1).
Jdonoanenns k raase I (5%)
Henumoctp uncen (npu3sHaku geaumoctu, anroput™M Esknupa, HOM wu
HOK, nenenune ¢ ocTaTkoM uesblXx uuces). PeweHnue 3anau.
nasa Il. AnreGpanueckne Bbipaxenuna (72-45%)
§ 4. Opnounennt (9)
4.1. Hucnobie BboipaxceHusa (1).
4.2. bykBeHHbie BboipaxkeHusa (1).
4.3. Tlonarue onHouaena (1).
4.4. TlponsBeneHne oaHousieHOB (2).
4.5. CranpapTHbii BHI oAHouneHa (2).
4.6. Tlono6Hbie ogHouNeHbl (2).
§ 5. Muorounenm (18)
5.1. louarue mHorounena (1).
5.2. CpoiicTBa MHOTrouJieHoB (2).
5.3. MHorouneHol cTraHgapTHoro Buaa (2).
5.4. Cymma W pPasHOCTb MHOTrouJeHoB (2).
5.5. [lpousBeneHue ogHouNeHa Ha MHorounaes (2).
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5.6. [lpoussenenne mMHorouneHos (3).

5.7. Llennie Bbipaxenus (2).

5.8. HucnoBoe 3HaueHue uesoro BbipakeHua (2).

5.9. ToxaecTBeHHOE PaBEHCTBO LeAbIX BbipaxkeHuit (1).

KontponbHas pa6ora Ne 2 (1).
§ 6. Popmyam cokpameHHoro ymHoxenus (19-42%)
6.1. Ksagpar cymmnl (2).
6.2. Ksaapar pasHoctu (2).
6.3. Boigenenue nmonnoro Kpaapata (2).
6.4. Pa3sHocTb KBazpatoB (2).
6.5. Cymma ky6os (2).
6.6. Pasnocte Ky6GoB (2).
6.7. Ky6 cymmnr (1*).
6.8. Ky6 pasnoctu (1*).
6.9. [IpuMeHeHHe PopMya COKpalLleHHOr0o yMHOXeHHus (3).
6.10. PasnoxeHue MHOrouseHa Ha MHOXHTeJaH (3).
KontposnbHas pa6ora Ne 3 (1).
§ 7. AareGpanueckue apobu (18)
7.1. Anre6panvyeckue aApob6u U HX cBoiicTBa (3).
7.2. TlpuBenenue anre6paunueckux napobeii k ob6iiemy 3HameHaTtesio (2).
7.3. Apudmeruueckue aeicTBUA Hal anre6pauvyecKHMu apobsimu (4).
7.4. PauuoHanbpHble BbipaKeHus (4).
7.5. UncnoBoe 3HaueHHE PaLHOHAJNBLHOIO BbipaXKeHHs (3).
7.6. ToxnecTBeHHOEe paBE€HCTBO PaLlHOHAJMbHbIX BbipaxKeHuHH (1).
KontposnbHaa pa6Gora Ne 4 (1).
§ 8. Crenenb ¢ neanim nokasarenem (8)
8.1. [lonaTHe CcTemeHH ¢ uenbiM MoKasatenem (2).
8.2. CpoiicTBa cTemeHH ¢ UeJbIM mnokasarteaem (2).
8.3. CranpapTHblii BHA uHcaa (2).
8.4. Ilpeo6pa3oBaHue paLKOHAJbHBIX Bbipa)XeHHH (2).
JAonoanenus k raase 11 (3%)
JlenuMoCTb MHOrou/seHOB (/JejJieHHe ¢ OCTaTKOM, aaroputm EBkauaa).
Pewenne 3anau.
Fnaa Ill. Jlunefinvie ypasnenus (21-4-5%)
§ 9. Jluneiinbie ypasnenus ¢ oaHuM HeudsecTHbim (6)
9.1. YpaBHeHUs1 nepBo# CTemeHH C OJHHM Heu3BecTHbIM ().
9.2. Jlunefinble ypaBHeHHA C OJAHUM HEHU3BECTHbIM (1).
9.3. PelwieHue JHHEAHbIX ypaBHEHHH C OJHHM HEH3BECTHLIM (2).
9.4. PeweHue 3aaa4y C NMOMOILBIO JUHEHHbIX YpaBHeHH# (2).
§ 10. Cucremb audeitnbix ypaBHenui (15-42%)
10.1. YpaBHeHHA nepBOH cTeneHH C ABYMA HeusBecTHbIMH (1).
10.2. CucreMbl ABYX ypaBHEHHi NepBoOill CTeNeHH C ABYMA Heu3BecTHbIMHU (1).
10.3. Cnoco6 noxacranoBkhu (3).
10.4. Cnoco6 ypaBHHBaHHA KO3()(HLHEHTOB (2).
10.5. PaBHOCHMABHOCTb ypaBHEHHUH MU CHCTEM ypaBHEHHH (2).
10.6. Pemenne cucreM AByX JIMHEHHbIX YpaBHEHHH C JBYMSI HEH3BeECT-
HbiMH (2).
10.7. CucteMbl ypaBHEeHHIi MepBOA CTEMeHH C TpeMsa Heu3BeCTHbIMH (2%).
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10.8. Pewenue 3agpay npy NOMoOWH CHCTEM ypaBHeHHI nepBoH cteneHHu (3).
KontposbHas pabora Ne o (1).
Hdonoauenwnn k raase Il (3%)
JluHeiinble auodaHTOBbl ypaBHeHHUA. Merton laycca. Pewenue 3anau.
[fosTopenue (8)
[ToBTOpeHue Kypca aarebpbi 7 kaacca.
Hrorosas kontpoabHasa pabora Ne 6.

B cepuu «MT'Y — wkone» B HacTosllee BpeMsi BBHIXOAAT H FOTOBATCA K
neyatH caeayiouwine yueOHukH: «Apudmeruka, S», «Apupmernka, 6», «Aa-
rebpa, 7», «Anre6pa, 8», «Aare6pa, 9» asropoB C. M. Hukoasckoro,
M. K. IloranoBa, H. H. Pemeruukosa u A. B. llleskuna.

JJif noBbllIeHHSi YPOBHA MaTeMaTHUECKOro oO6pa3oBaHUA B CTpaHe, CO-
BEpLIEHCTBOBAHUSA LWIKOJbHBIX YYeOHHKOB N0 HHHLHATHBe peKTopa MOCKOB-
CKOro yHuBepcHTeTa akaaemnka B. A. CaposHuuero paspaborana Ilpo-
rpamma «MT'Y — wKone» U HauaNOCh H3JaHHe Y4eOHHKOB, COXPaHSIOLIUX
H pa3BHBaIOLLUX JyUYllHe TPAAHLUHH OTeYeCTBEHHOrO MaTeMaTHYecKoro o6pa-
3oBaHuf. B 2003 rony matemaTuueckasn ob6uiecTBeHHOCTb OTMeTHT 300-neTHe
3HaMeHUTOH «ApHpmerHku» JI. ®. MarHHUKOro — 3HUMKJIONEAHH MaTeMa-
THYECKHX 3HaHUH Toro BpeMeHH. B yue6HHKax cepuu «MTY — mwkosne» Bbi
HalijeTe MHOrOYHCJeHHble o6palleHHs K 3TOMY HCTOYHHKY. Pabora co cra-
PHHHbBIMH 3aJauaMH — OAHA M3 CHJIbHbIX CTOPOH YYeOHHKOB, OHA MOXeET
MHOTO AaThb B BOCNHTAHHH YBa)XKE€HHS K TPaAHLUHAM H HCTOPHH.

ABTOpbl BhipaXkaioT 6/1aroapHOCTb YYHTEJASIM, NIPHCAABLIHM CBOH 3aMe-
YAaHHA H TNPEeAJOXKEHHUA MO COBEepPLIEHCTBOBAHHWIO YYeOGHHKOB, YKa3aBLIHM
nponylleHHble B MEepPBOM H3aaHHW omnevyaTkd. Idto B. H. Tpuaacos w
E. A. YaoenueHnko (r. Boponex), M. A. CBuHopes (r. Opea), H. A. ®unonen-
Ko (r. [d3epxuHcknii Mockosckoii o6aactu), O. A. Cyxapea (C.-[lerep-

6ypr) u ap.



OI'/TIABJIEHHE

Faasa |. AEWCTBHUTEJIBHBIE YHCJIA

§ 1. Harypaabhbie 4ucaa

1.1. HatypaabHble yucaa n AeilCTBUA C HHMH ..... creerresrarerarns veeeernteesaiaeeasanas
1.2. Ctrenenb 4HCAA .....cccveeeeerennne teereerseeeestneeeeesteeehteeessaaae e raaaeraaersaseraaessaneenas
1.3. Ilpocreie H cocTaBHbIE YHCAA ....... veeeerresesesreessnranens ceeeeeessresessaresssraaaase veveree
1.4. J1e/IUTENH HATYPAJBHOTO UHCHA ..ooocieriecinnerireeeesseseneessessnesseessesssnsssessanas

§ 2. PannoHaabHbie YHCcaa

2.1. O6bikHOBeHHbie Apo6H. KoHeyHble pecATHYHbIe ApPOOH ....... vecoorosernneseens
2.2. Pasnoxenne oO6bIKHOBEHHOH INpOOH B KOHEYHYIO HECATHUHYI0 Apo6b

2.3. [lepHoanyecKHe HECATHUHDBIE APOOH ...cccccirirrvieeerricreerrencontecseeocsnocsnsonseces
2.4*. [lepnofAHYHOCTD AECATHYHOTO PA3JIOKEHHA OOGLIKHOBEHHOM ApPOGH ...
2.5. JlecATHUHOE PA3JIOKEHHE PALHOHANBHBIX YHCEJ .cccvercrreecrreerencranecsnorannens

§ 3. JledicTBHTEAbHBbIE YHCAA

3.1. VUPPALHOHANDBHDBIE YHCIA .ccccvervrrrrirerrerrrerecsrnseeerrnreessssneresssssesessseerasssseasersaneess
3.2. T1oHATHE HEHCTBHTENBLHOTO UHCIA .cccccrreevrrreerrerervecersaaesarecassreessosasssansssssaces
3.3. CpaBHeHHE HNEHCTBHTENDbHBIX YHCEJ ..occcovrrenimesvecreenssiessennaesosanss creereesesnesnnes
3.4. OcCHOBHbIe CBOWCTBA AEHCTBHTEJNbHBIX YHCEN ..occvecrverrecnreeennnnns cererenenns
3.5. TIpHOAHMKEHHA YHCEN ...ccveevrecerreeereeeenieererennanensenns rreemeeaseereenenae e s voeenranens
3.6. Inanna orpeska ... veeerarereans Feeesreresrriesaneiesrneesaaeesiaeeearaesrnaesrteesirares cerereraens
3.7. KOOPAHHATHAA OCh ..cccovvrreeeecrereeerereneecsnneeecsnnenenns eereeeesersneeeesanneesrrtesasseaasassance

Jonoanenns Kk raase |

I, JEE/THMOCTD YHCEJL .oeeecreeeeireecerrereeiseeerreesserenseesonsersaesasssssssessressssasssnesssassssnansns
2. VICTOPHUYCCKHE CBEHCHHIA ....oveeeeerrriecvreerriieeeesstnreensseeessssnressssssassssnsssssnnesesonsasess
3. 3anaHusa AAR NOBTOPEHHUA ....... eeeereaenneee fretteeeettee e e ateateesreeereene et saaasbenes

Faasa Il. AJIFTEBPAHYECKHE BbIPA)XEHHUSA

§ 4. OaHounenul

4.]1. HHCNOBDIE BBIPAMKEHHA ....oocevcrverrerieneeressareesersnsossnraseerssnesesonne vecnrentetsetaessesonn
4.2, DYKBEHHBIE BBIPAMKEHHA ..eccrvrerereeceerieeiseeeesieaarersssessssnasssssosasssessrasessassosnesncs
4.3. TIOHATHE OMHOUMEHA ....cccocevirereerreencrnecrsnenrensnns rreesertseernreatsesereeasssansrraeesns

o =~ B W

11
14
16

23

26
27
29
31
35
40
43

45
5l
54

71
73
75
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4.4. [lpon3BeneHne OQHOUJIEHOB ...... vesssasrrnees vresssustreessans rersbrrrt i se et b e e s .

4.5. CTAHAADPTHLIA BHA OMHOUECHA ..ccecrreerrreeecrerronsacorsesessancessesssssassssssssasossasnnsan
4.6. TTONOGHDBIE ONHOUMEHDBI ...oeoveeeniirereuensreesiessssssiessssonssssssssscssuesssssssossses veoesvaeas
§ 5. Muorouaenu
5.1. TIOHATHE MHOrOYMEHA ....ccccorvevereeerrreneeannnn. veerenteessaeeenearannes veerasennaees cveesranes
5.2. Cpo#icTBa MHOTOYJIEHOB .......... Chetesnesee st e et st s s ae RS R e s b e s ae s R e e nbsesssesaseses
5.3. MHOrOWIEHbl CTAHAAPTHOTO BHIA ..covoreeeereerrneereccrunesnnonseoessassssesssssossssssssns
5.4. CYMMa H PA3HOCTbD MHOTOUMEHOB ...ccccveerrverrinenreneneessseossussssassnerasssssssennsnans
5.5. [lponsBeneHne ofHOUNEHA HA MHOrOUYJIEH .......... veomsenessnans verersteesabecnsesanes
5.6. [Ipon3BeneHHe MHOroOYNEHOB ........ reteeearees et abetneeraes veereresnreeaassaansnes
5.7. LIe/Ible BBIPAMEHHA ..ccevrreerrirecrerenreersnesssrencsseesssassssssssssssssssosn vreeseeesneesneranes
5.8. UncnoBoe 3HAUEHHE LIEJIOTO BBIPAMEHHS .coccovircereneerieniceenenaceeinaasaessnenne
5.9. ToxnecTBeHHOE PAaBEHCTBO LEJbIX BBIPAMKEHHH ...ccccecveevereeerneeerneeneeeeanes
§ 6. Popmyan COKPAMEHHOTO YMHOXEHHA
6.1. KBaapaT CYMMBl ...ccocverneenriininecncrecnnne. ceereteresene ceesrnesnaeans ceeoerresenerrsnnees -
6.2. KBaapatr pasHoCTH ............. veervaeeseeresteesntaesnennanessnneenneans cteesntesssbesnreseansassensnnes
6.3. Bbinenenue noaxHoro Keaapara ......... reenrererranans ceeerereseestesartessaasassasasresaas
6.4. Pa3HOCTb KBAAPATOB .......cccceevveeermvennne. veeerasteseresaneersareserreesnreeesantassseaasersnas .
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YyeGbHoe H3MaHHE

Hukoabckuit Cepreit MuxaitnoBuu
Moranos Muxann KoucTaHTHHOBHY
PeweTnukoB Hukosnait HukonaeBsnu
Ilesxun Anekcanap BaagumupoBHuY

AJITEBPA

Yue6HUK aasi 7 KJjacca
061e006pa30BaTENbHBIX YUpeXKJ1eHHH

3as. penaxkuueii T. A. Bypmucrposa
Penakrop T. 10. Axumosa
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Texuuueckue pepakropbl C. C. SAxywxuna, I'' B. Cybouesa
Koppekroput H. A. pucarawsusru, O. B. Hseawkuna

HanoroBas Jsbrota — OO6wepoccuiicknii  kaaccudukarop npoagykuns OK 005-93 —

953000. Msn. auu. Cepua WV Ne 05824 or 12.09.01. INoanucawo B meyatb ¢ AHANO3M-

tusoB  03.05.05. ®Popmatr 60X%90'/,,. Bymara odcernaa. Tapuutypa Jlutepatyp-

Hafa. [leyats odcernasa. Yea. neu. a. 18+0,31 dop3. Yea. kp.-orr. 19,06. Vu.-u3n.
a. 16,97 + 0,50 dop3. Tupax 10000 sk3. 3akaz Ne 14797.

denepanbHoe rocysapcTBeHHOe YHHTapHoe MpeanpHaTHe opaeHa Tpynosoro KpacHoro
3uamenn «Hspartesbctso «[IpocseuleHne» PenepanbHOro areHTCTBa MO MeYaTH W Mac-
coBblM KoMMyHuKauuam. 127521, MockBa, 3-ii npoe3nx MapbuHo#t polun, 41.

Orneuatano B OAO «CapatoBckuit nosurpaduueckuit kom6unat». 410004, r. Capatos,
yJa. Yepuoiieckoro, 59.
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