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NPEIUCJIOBUE

JlanHasi KHUTa IpeJICTaBIIsIeT cO00I IMOBTOpeHNE mecToro u3nanus «COopHuKa
3a/lad 10 MareMaTuke sl MOCTYHaIIUX BO BTy3b» (M.: Beicmas mkomna, 1992;
Cronetue, 1997-1999) ¢ nononHuTeIbHON KOPPEKTUPOBKON YCIOBUH BCEX 3a1a4 U
OTBETOB K HUM, a TaKXKE C MCIIPaBJICHUEM 3aMEUCHHBIX HeTouHOocTel. Kpome Toro,
CYIIECTBEHHO pacIIUpeH CIPaBOYHbIN Marepuai B 1. 5, 9 u 13. [Ipu aTom, yuuTsI-
Bas, 4TO laHHOE n3naHue «COOpPHUKa» HUCIONIB3YeTCs yJal[MMHUCS U IIPEToJaBaTels-
MU B TEUEHUE MHOTUX JIET, aBTOPbI IPAKTUYECKH ITOJHOCTHIO COXPAHMWIN BECh MACCUB
€ro 3aJla4 ¥ UX HyMepaLHuIo.

«COopHUK» HANMCAH B COOTBETCTBUU C IPOTPAMMOIi 110 MaTeMaTHKE s [10-
CTYNaIOUIUX BO BTY3bl. B ka)k10ii I1aBe IpUBECHBI TCOPETUYECKUE CBEICHUS CIIpa-
BOYHOI'0 XapaKkTepa ¥ IIPUMEpbI PeIIeH s 3a/1a4 ¢ 00bsICHEHUEM IPUMEHSIEMBIX Me-
Toz10B. [Ipu 3TOM HavaI0 U KOHELl pelIeHUs IPUMepPa OTMEYAIOTCS COOTBETCTBEHHO
snakamu [ u W

«COOpHHK» COCTOMT U3 ABYX 4acTel: «Apudmernka, anredpa, reoMeTpus»
(uacts I); «Anrebpa, reomeTpust (TOMOIHUTENBHBIC 3a0a4n ). Havana ananusa. Koop-
JMHATBI U BeKTOPbD» (dacts II).

3anaun yacty | pasznenenst Ha Tpu rpynnsl (A, b, B) o ux Hapacraromeii ciox-
HOCTH. XOTs TaKoe JieJIeHHe UMeeT Ooiiee M MEHee yCIOBHBII XapakTep, aBTOPBI
[10JIaTal0T, YTO YMEHUE pellaTh 3aJaud U3 IPYNIBl A JOJIKHO ONpeesiTh MUHU-
MaJIbHO HEOOXOJUMBIH YPOBEHB IIOATOTOBKH YYAIUXCs K BCTYHHUTEIBEHBIM DK3aMe-
HaM B By3bl. YCICLIHOE pelleHHe 3a1a4 u3 rpymnmsl b onpexenser 6onee BhICOKOe
Ka4eCcTBO yCBOEHUs LIKOJIbHOW mporpaMmsel. K rpynne B oTHeceHs! 3a1auu MoBbI-
LeHHOU TpyaHocTU. OJHAKO MPaKTHKA PEIICHUs TAKUX 3a]a4 [10Je3Ha AJIs Pa3BUTUS
U YKPEIUICHHs] CHOCOOHOCTH K CAMOCTOSITEIbHOMY JIOTHUECKOMY MBIIUICHUIO, JUIs
oboramieHust MaTeMaTHYeCKOM KyIbTYPbl M MOXKET OBITh HCIIOJIb30BaHA B IIKOJIE U HA
(aKyIbTaTUBHBIX 3QHITHUSIX.

B uacru Il nomerens! He pa3zieieHHbIE Ha IPYIIIIBI [0 CTEIEHU TPYAHOCTH OO
HUTEJIBHBIC 33/1a4y 110 ajreOpe M reOMEeTpUH, 3a1auy 110 HayajaM MaTeMaTH4eCcKoro
aHaJM3a, 33/1a4k Ha IPUMEHEHUE KOOPJUHAT U BEKTOPOB, a TAKXKeE 3a]1a4u 110 TeMme «Kom-
IUIeKCHBIE unciay (1. 18). DTa Tema He BXOJUT B HBIHE ACHCTBYIOILYIO IIPOrpaMMy JUTs
[IOCTYIAIOIIUX BO BTY3bI, HO SIBJISIETCS BECbMa IIOJIE3HOM JUIs yyalxcs IIKOJ1, TULEeB
Y TUMHA3M{, N3y4arolUX MaTeMaTUKY I10 paCIIMPEHHOM NporpaMMe U rOTOBALINX-
Csl K BCTYIHUTENILHBIM dK3aMeHaM BO BTY3bL. 1o 3TuM sxe coobpaxenusm Kk yactu 11
ciieioBalio Obl oTHeCTH M TeMy «KomOuHaropuka n 6unoM HeloToHay, O1HaKo ee pH-
LIJIOCh OCTABUTH B 4acTH [ (1. 5), 4TOOBI COXpaHUTh HyMEpaLuIo BCeX IV1aB U 33134
«CbopHukay i yno0cTBa TeX, KTO HCIOIb3yeT B CBOGH paboTe MMEHHO IIeCTOe
€ro U3J1aHue.

Bwmecre ¢ TeM B uHTepecax yuyaluxcs 1 IpernojiaBaresei, UCIob3yOLHX B CBOCH
paboTe Kak mecroe, Tak U jaecaroe n3nanne «COOpHHUKa», B KOHIE KHUTU yKa3aHbI



IIpeaucaoBue

HOMepa BCeX 3a/lad HaCTOAIIEr0 U3aHusl, JIsl KOTOPBIX 9TH K€ 3aJa4H (1104 APYTrUMU
HOMEpPaMH) PELICHBI B AECSITOM M3/IaHHU.

B cooTBEeTCTBUM CO LIKOJIBHON MPOrpaMMOil 00y4eHHs MaTeMaTHKe BCIOIY
(3a nckiroyenueM ri. 18) paccMaTpuBalOTCs TOJIBKO 00JIACTH JISHCTBUTEIBHBIX YHCET:
JIeUCTBUTEIIbHBIC KOPHH (DYHKIIMH, ypaBHEHHI, CHCTEM YpaBHEHHI.

Hauwunast ¢ Tperbero nznanus pabora Hajx « COOPHUKOM) BBITIOJIHSIACH KOJLICK-
THBOM aBTOPOB 0€3 y4acTHsi CaMOr0 aKTUBHOTO COABTOPA M HAyYHOTO PEaKTopa ero
nepsoro u Broporo uzganui M. M. Ckanasu, ymepuiero B 1972 r. CrienuaiibHoe pe-
JTAKTUPOBaHUE TPETHEro U NMOCeyomuX nu3nanuit ocymectsisit b. A. Kopaemckuii.
Ou npoiesiait 60JIbIITyI0 paboTy U B IIPOLIECCE OrOTOBKH HACTOSIIIET O U3/IaHuUsI, HO,
K CO’KaJICHUIO, KHUTa BBIIUIA B CBET YK€ 0e3 Hero. Mbl COXpaHUM CBETIIYIO IaMATh
0 HEM U O JIPYI'HX HAlIMX KOJUIeTax, YIICANINX U3 XKU3HH 3a MOCIEJHHE FO/bl, —
. ®. Opnosckoii, P. U. TTozoiickom, B. K. Erepese, B. B. 3aiiuese.

ABTOPBI CepAEYHO OJIarofapsT y4amuxcs 1 IperoaaBaTelneil Ko, MoroTo-
BUTEJIBHBIX KYPCOB M (paKyJITETOB BY30B, perieH3eHTOB « COOpHMKa), BBICKA3aB-
MINX KPUTHYECKUE 3aMeUaHHsl ¥ J0OpbIe COBETHI, IPEJI0KUBIINX MTONIPaBKU. B oco-
OeHHOCTH aBTOpBI pu3HarenbHbl P. . bopkoBckomy (T. UensiOMHCK), mpuciapiie-
My HanOoJbIIee KOJUYECTBO ITOKEeJIAaHUH 1 3aMEeYaHNH, YYTEHHBIX IIpU paboTe Haxt
KHHTOH.

Aemopbi
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APUOMETUKA, AJITEBPA,
I'EOMETPUA
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APU®METUUYECKHUE JENCTBUA
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YACTb I. Apudmeruka, ajaredpa, reomeTpus

B 3ajjadyax 3TOH TJIaBbI HaJ10 BBIINOJIHUTE YKa3aHHbIC Z[eﬁCTBHH, HE I0JIB3YsICh
MUKPOKaJIbKYJISATOPOM, HE JICj1ast OprFJ'IeHI/Iﬁ u l'IpI/I6J'II/I)KeHHLIX BI:I'-II/ICJ'IGHPII’I, TaK KaK
IpearogaraeTcs, 4To BCC 3a/laHHbIC YU CJIa ABJIAIOTCSA TOYHbIMUA.
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TJTABA 1. Apudpmernyeckue aeiicTBus
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YACTbH I. Apudpmernka, aaredpa, reomerpus
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TJTABA 1. Apudpmernyeckue aeiicTBus
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YACTb I. Apudmeruka, ajaredpa, reomeTpus
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I'IABA 2

TOXKIAECTBEHHBIE ITPEOBPA3OBAHUA
AJITEBPAMYECKWX BBIPAJKEHU

OCHOBHBIE ®OPMYJIbI

Ceolicmea cmeneneit

J1st MIOOBIX X 1 ) ¥ TIOOBIX MOJIOXKUTENBHBIX @ U b BEPHBI CIIEAYIONINE PABEHCTBA:

(@) =a™;
(ab)* =a™b";
a x_ a®
b) p*
a* :L

a*’

Dopmynsl npeodpazoeanus MHO204NEHO8
Jlnist mo0bIX a, b ¥ ¢ BEpHBI CIEAYIOIINE PABEHCTBA:

a*—b%=(a—-Db)(a+b)
(a+b)?=d?+2ab+ b2
(a —b)* =a? —2ab + b%

(a+ b)3 =a3 +3a%b + 3ab? + b3
umi (a+ b)3 =a3+ b3+ 3ab (a + b);
(a—b)}=d3-3a%bh + 3ab*— b?
wi (a—b)3 =a®—b3—3ab (a—b);
a’+ b3 = (a+b) (a®—ab + b?);

@ —b=(a-b)(a®+ab + b?);
ax? +bx +c =a(x—x) (x—x,),

IJIe X| U X, — KOPHU KBaJ{paTHOIO TPEX4JICHA ax?+bx+c.

@2.1)
(2.2)
(2.3)

(2.4)

(2.5)

(2.6)

@.7)

(2.8)
(2.9)
(2.10)

@.11)
(2.12)
(2.13)

(2.14)
(2.15)
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YACTb 1. Apudpmeruka, anredopa, reomeTpus

Ceoiicmea apugmemuueckux Kopneii

Jlist 0OBIX HATYPANBHBIX 71 U k, GOJIBIINX 1, ¥ JIIOOBIX HEOTPULATENIBHBIX ¢ U b
BEPHBI CIIETYIOIIIE PABEHCTBA:

8ab =%a -4b; (2.16)

'(/%=%(b¢0); 2.17)
o)k =k 2.18)
Wfifa =kl (2.19)
Wa ="k (2.20)
(la)' =a (a20); .21

8a <b, ecnu 0<a<b; (2.22)

x/a_2=|a|={anpmzo’ (2.23)

—a npu a<0;

2
Va?" =|a} (2.24)
g =" Va (a>0). (2.25)
IIpumep 1. YpocTuTs BeIpaxkeHHe

4 2
x +22x —3x+1+2(6/_27x3 7%]

X7 +3x +1

[0 OGo3naunm 1poOb yepes 4, a BelpaxkeHHe B CKOOKax — uepe3 B; Torjia 3a[aHHoe

BbIpasKeHHE pumMeT Bua A + 2B. 3amerum, 9to uist +/3x 1 Y275° JIOITy CTUMBIMH SIBJIS-

FOTCSI TOJIBKO 3HAUYEHUST X = 0, TIpU KOTOPBIX 3HAMCHATEJIb ,I[pO6I/I Ane PpaBEH HYIIIO. TToato-

MY U 1715 33JaHHOT'O BBIPKCHUSI JIOILy CTUMBIMU SIBJISIFOTCS TOJBKO 3HAUCHUs X > 0.
HUcnons3ys dpopmyiy (2.9), BeIIeIsIeM B UnciauTene 1poon A MOMHEIA KBapar:

x4+ 262+ 1 -3x=(x2+ 1)> - 3x.

Tak kak x >0, To B cuiy paBeHctBa (2.21) umeem 3x = (v 3x)2. Torna momydeHHOE

BBIP2KCHHE C OMOIIBIO (hOpMYIIHI (2.8) MOXKHO Pa3iIoKUTh HA MHOXKHTENN KaK pa3-
HOCTb KBaJPaToB:

(2 +1)? —(3x)? = (22 +1-43x) (6% +1+43x).

ClietoBaTeIbHO,

12



I'JTABA 2. ToxaecTBeHHbIe NPeodpa3oBaHusi ajJredpamyecKux BbIpaKeHU

Az(xz—\/§+1)(x2+x/§+l) =x27\/§+1.

¥ ++3x +1

Hanee uwa ocuHoBanuu Gopmyisl (2.20) numeem 6v27x3 =6\/(3x)3 =\/§, OTKyZa

B= 3x—%. Urak, A+2B=x2 —3x +1+243x ~1=x% +/3x. m

[pumep 2. YIpocTUTh BEIpaKECHHUE

Va® —4ab +4p* 8ab 2b

- 5+ ,0<a<?2b.
\/(12+4ab+4b2 a”—4b~ a-2b

O Hmeem x/a2 —dab +4b* = \/(a - 2b)2 = |a - 2b| =2b—a, aHAJOTUYHO,

v a® +4ab +4b* = |a + 2b| =a+2b; 3nech ObUIM UCTIONB30BaHBI (hopmyiibl (2.9),

[ 2 2 _
(2.10) u (2.23). CrnenoBatesbHO, a” —4ab+4b = 2b-a
\/(12 +4ab+4p?  2b+a
2b—a  8ab N 2b  (2b—a)(a—2b)—-8ab+2b(a+2b) a
2b+a  g*-4b> a-2b a’ —4p? 2b-a
Hpumep 3. YIpocTuTs BeIpakeHHE

x2+4x75+(x75)\1x271 .
x274x75+(x+5)\/x271

O MUcnonesys Gopmyny (2.15), pa3noxkuM Ha MHOXKHTEIH KBaJpaTHbIC
TPEXJICHBI B UMCIIUTEIIC X 3HAMEHaTeIe Apo0H:

() -D+ =5V’ -1

(x=S)(x+ D) +(x+S)Vx> -1

. Tenepsb Haxoqum

S ()=

>1.

S (x)

Tak kax x > 1, To B cuny coorHomenus (2.21) umeem x—1=4 (x—l)2 u

x+l=4/(x+ 1)2 . 3HauwT,

_ Vx—1((x+5)vx—-1+(x=54/x+1)
Ve +1((x=5Vx+ 1 +(x+5Vx-1)

S (x)

x—1
OTKYy/Ia TI0CJIE COKPAIIEHNS HOTyYnM [ (X) = 1 u
X+
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YACTb 1. Apudpmeruka, anredopa, reomeTpus

IIpumep 4. He npuberas K npuOIMKEHHBIM BEIMUCIICHHSIM, YIPOCTUTB YNCIOBOE

BBIPDAXKCHUEC
A=@1+243 ~§13+443) %l#.

O Hcnone3yst popmyist (2.16), (2.8), (2.20) u (2.10), Haxoqum:

) 43\/1+2\/§3‘/2‘/i_1 =43/121;1 =4
2
ZWMW[&J :(i/mﬂg)w:
11

. 6\/(13+4\/5(13—4\/§ _ 169-48 |

112 112

OxonHuarenpHo momyunmM A =4 —-1=3. &

IIpumep S. IIpoBeputs crpaBeIMBOCTh PaBCHCTBA
%/38 ++/1445 + %/38 —+1445 =4.

O onoxum %/ 38++/1445 + 3{/ 38 —1/1445 = x. Bo3sezieM B Ky6 06e yacTH 5T0-

ro paseHctsa. VMcmonesys gopmyny (2.11), momyuaem

38 +4/1445 + 38 — /1445 + 3%/(38+ V1445)(38—4/1445) x = x>,

uimm x3 + 3x — 76 = 0. TloyicTaHoBKoit X = 4 yOexkaaeMcs B TOM, 4TO x = 4 ABNIAETCS OHIM
13 KOPHEH MOTy4eHHOTo KyOndeckoro ypaBHeHus: 64 + 12 — 76 = 0.
[Ipeobpaszyem 310 KyOHdeckoe ypaBHEHHE:
X —64=3G4-x);(x-4) (2 +4x+16)+3(x—4)=0; (x—4) 2+ 4x+19) =0.
Ho MuoxkuTeNb X2 + 4x + 19 He UMeeT JefiCTBUTENBHBIX KOPHEH. 3HAUNT, 4 — eTuH-
CTBEHHOE BO3MOYKHOE JICHCTBUTEIFHOE 3HAUCHHUE JUIS X, YEM M JI0Ka3aHO Tpedyemoe

PaBEHCTBO (ITOCKOIIBKY OUEBHIIHO, YTO %/38 +4/1445 + %/38 — /1445 — neiicTBUTEIb-

Hoe ynciio).

IIpumep 6. IIpoBeputs crpaBeUINBOCTh PABEHCTBA

3

\/7+4\/4§-\/;9—8\/§ e
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I'JTABA 2. ToxaecTBeHHbIe NPeodpa3oBaHusi ajJredpamyecKux BbIpaKeHU

O PaccmoTpum paBeHCTBO

\/7+4\/4§-://1§9—8\/§ 2l

O‘IGBHZ[HO, 4TO €CJIM OHO BEPHO, TO BEPHO U 3alaHHOC PaBCHCTBO. HyCTI;

a_\/7+4\/§-\/19—8\/§
_ e

TIPH 9TOM BBITIONHAETCS PABEHCTBO a2 = b2, To a = b. Haxomum

2 _O+43)19-8V3) _ 7+443) (19-83) el
(4-+3)? 19-8V3

B2 =(2+3)2 =7+43.

Tax kak a® = b%, T0 a = b, T.e. 3a/JaHHOE PABEHCTBO CIIPABE/THBO.
DTOT NpUMep MOXKHO PEIINTH OBICTpPEE, €CIH JOraaThCs, 4YT0 00a MOIKOPEHHBIX
BBIPQKCHHS B YCIIOBUH SIBJIIOTCS KBaJApaTaMU IOJOXKHUTENBHBIX YHCEJ,  UMEHHO:

,b=2+ \/5 Jlerko ycranoBuTh, uto a > 0 u b > 0. Ecin

7+ 4\/5 =2+ \/5)2 nl9- Sx/g =(4- ﬁ)z. Torna nepast 4acTh 3aJaHHOIO PaBEH-

CTBa €CTh %(43_\5)&:2+\/§\/§:2n2:2. ]

IIpumep 7. Yemy paBHa Cymma BoIpaxkeHuit 24 — > ug—1? , €CJIM U3BECTHO,

YTO UX PAa3HOCTh paBHA 2 (3HAUCHUE IEPEMEHHOH # HAXOUTH HE HY)KHO)?

O Cornacuo yciosuio, V24—12 —8-£* =2. Ucnone3yst ¢popmyry

2 42 _
a+b=2 2 , momyquM V24 — 2 +y8— ¢ :#:8. ]

Tpymma A

YHIpOoCTHUTH BBIPaXKEHYSI M BEIYMCIINTD UX, €CJIU IaHbI YUCIIOBBIC 3HAUCHUS TTapa-
MeTpoB (2.001-2.124):

2.001. Jrel 21 :
wx+xedx 2 -x

2.002. ((4p -4 +(%+%)2)1_\/§i;/;'

(\/a2+a\ja2—b2 —\/az—a\/az—bz )2 [ /a b J
Haf=+4—=2|;a>b>0.
2Wa®h b a

2.003.
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