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IIpeaguciaosue

B arom roay BeI npomoskuTe uayueHue anrebpel. Bel yauaere, 4uTO
B anrebpe, KaKk M B apudMeTHKe, eCTb CBOM Apobu — anrebpandeckue —
A UX TOXe MOKHO CKJAABLIBATE M BBIYUTATH, YMHOMKATH U JAeJHTH. BbI
y3HaeTe, YTO, KPOME DAIMOHAIBHBIX YHCEJ, KOTOPhIE BAM YK€ XOPOIIO
3HAKOMBI, €CTh YAHUBHUTEJbHbIE M TANHCTBEHHbIE MPpAIlMOHAJBLHBIE YHC-
Jla, 4TO, KpOMe KODHell HepeBheB, €CTh COBCEM JAPYI'He KOPHU — apud-
METHYECKHe, UYTO KBaJPaTHBIMU OBIBAIOT HE TOJBKO CTOJIEI I KOMHATHI,
HO U ypaBHEHU.

Bbl mo3HAKOMUTECH C OJHMM M3 CAMBIX BAaXHBIX IOHATHH HE TOJb-
KO MaTeMaTHWKH, HO U MHOTHMX APYIHX HAYK — C HOHATHEM (DYHKIIMH.
IIpogomxure Bbl M M3yYeHHE 3aKOHOMEDHOCTEH B MUpe CJIYy4YailHOro —
3aKOHOB TEOPHH BEPOATHOCTEHM M MaTeMATHUYECKOW CTATHCTUKM.

YueOHUK M IIKOJbHBIE YPOKHM MATEMATHKH MOMOILYT BAM HAYYUTH-
csi ObITH Ooslee yOEeAUTENBHBIMH B PACCYMACHUAX U NOKA3ATEIbHBIMU
B BBIBOJIaX, fICHEE M YETYe BRIPAMKATH CBOM MBICIH. BBl HAYUHUTECH IOI-
MedyaTh 3aKOHOMEPHOCTH, BEIABHraTk U 0O0CHOBBIBATH CBA3AHHBIE C HU-
MU runoressl. Pemas sagaum, BeI HAYYUTECH CAMOCTOATENBHO IIAHUDO-
BaTh XOJ pellleHHus, YETKO M3JIaraTh ero B YCTHOM M MUCbMEHHO# (opwme,
noJiy4aTh BEPHBIE OTBEThI. A eIlé BbI IMOJYYHUTE IPUMEPLI TOro, Kak
MOJXHO 3HAHHA, IIOJyUYeHHble BAMU HA YPOKaX MaTeMaTHKH, NPUMEHATH
B IIOBCEJIHEBHON KU3HH,

Y4yeOHMK MOMOKET BAM OTKPBIBATH BCEé HOBbIE M HOBBIE CTPAHUIIBLI
9TOM XMBOM, yBJIEKaTeJIbHOHN, HO, KAK BbI yiKe 3HaeTe, COBCEM He IIPO-
cTOM HayKW — aireOpbl. YCTPOEH OH TaK e, KaK yiKe 3HAKOMBIN BaM
y4eOHUK anrebpnl aas 7 kiacca. HamoMHUM OCHOBHBIE TIPUHIIUIIBLI IIO-
CTpoeHUs ydyeOHHKA W YCJOBHBEIE 0003HAYEHU.

3aryIAHYB B OIVIaBJIeHHME, BhI YBHUJNTE, UTO Kypc pasbur Ha 6 rias —
6 BayKHBIX 5TaNoB, KOTOPBIE BaM NpeACTOUT mpoiitu. I'aBel genATcsa Ha
nyHKTeI. Ecaiu BEI OTKpoeTe yueGHUK Hayrai, TO COPHUEHTHUPOBATLCSH, I'lle
BBl HAXOJMTECh, TIOMOMKET CIEeLUAIbLHASA CTPOKA BBEPXY ATOH CTPAHUILEI
(BB y>xke 3HaeTe, YTO TakKas CTPOKAa HMMeeT CBOé Ha3BaHWe — KOJIOH-
THUTYJI).

Kamplii DyHKT COAEPKAT 0OBACHUTENLHBIH TEKCT M YIPaKHEHHA.
O6bscHUTeNBHBIN TeKCT PasbUT HA HECKOJbKO (DParMeHTOB, MOITOMY
YUTaTh €ro MOYKHO B HECKOJBKO NpHEMOB. OTBETHB HA BONPOCHI U BEI-
IIOJIHUB 3aJaHHUA, pa3MENIEHHBIe B KOHIlE TEKCTa, Bbl CMOMKETe OCMBIC-
JIATH TPOYUTAHHOE, IPOBEPHUTH, XOPOIIO JIM €ro MOHSJIH.



4 [lpeauncnosue
FJIaBHOE. UTO HaAO0 IOHATH H 3allOMHHTH, BBIIEJIEHO B TEKCTe TakK:

B npaMoyrossHOM TpeyrojbHHKE KBaJpAT THIOTEHY3Ll PaBeH CyMMe
KBaJpaToB KAaTeTOB.

HoBble TepMUHBI JaHBI B yYeOHHKE KMPHBIM IIPDH(PTOM, a HEKOTO-
pule cinoBa U nensie ¢passl, HA KOTOpBIe ciaeAyeT o6paTUTh BHUMAaHWUE,
BBIIEJIEHBI KYPCUBOM.

Ecan BBI 3aX0oTHTe BCIOMHHTBH, YTO O3HAYaeT TO HJM HMHOE CJIOBO,
BCTpeYaBIlleecsd BaM B yueOHMKe paHee, cofiepKaHWe Kakoro-nu6Go mpa-
BHJIA, TO MOKeTe 00paTHUTLCS K NpeAMeTHOMY ykasareiarw. B HEM B ai-
(haBUTHOM HOpANKEe JaH HepedyeHb HauboJiee BasKHBIX CBeJNeHMI M yKa-
3aHBl CTPAHMIIBI, Ha KOTOPBIX MOKHO HANTH COOTBETCTBYMOIIUE
pasbACHEHUA.

VopaskHeHHs B IyHKTax pasfgenensl Ha rpynnel L) u BE .

IIpexne BCero cieayeT HAYUMTHCSA BHIMOJHATH 3afaHUsA rpynnsl A.
Baganusa rpynnsl B TpyAHee, HO KaXKAOMY Hal0 IONBITATHCA pas3odbpaTh
xorsi OB HEKOTOpPbIe M3 HUX. Beab Tak 3J0pOBO pasobpaThcsa B 4€M-TO,
4TO KasaJoch MOHAYAJNY TPYAHBIM, W TaK NPUATHO, KOrJa NOHHMAaellb,
KaK pelllaeTcsa XUTpas 3ajada.

IIpun M3yYeHHWH MATEMATHKU HE0OXOAMMO IIOCTOAHHO KOHTPOJIHUPO-
BaTh cebsa. B aTom BaM nomo:xer pasges «deMy BbI HAYYHJIHCH», OH 3a-
Bepmiaer KaxkAayio riasy. OTkpoiite yueOHMK Ha cTpanune 62. Ber yBu-
AuTe BOIPOCHI IO TEOPHH, HA KOTOPHIe HaJ0 yMeTh OTBe4YaTh, 3aJaHWA,
KOTOpBIE HAJ0 HAYYWUThCH pemaTsk. IIpoBepHTh, KAK YCBOEH MaTepHal
rJIaBBI, BAM IIOMOJKeT PacIOJIOKEHHBIN 3/ech TecT. Bes oTuX 3HAHHUH BEI
He CMOJKeTe M3yudaTh CJeAVIONIUe pasfielbl, ABUIaThCH Jaliblle B H3yUe-
HHH MaTeMaTUKH.

OnZHOBpPEMEHHO KajkJasd IJlaBa COAEPIKUT MaTepHaJs, KOTOPHIH 103-
BOJIAT BaM BBIITH 3a KPYI 00A3aTelbHBIX BOIIPOCOB, YIVIyOUTH CBOM 3HA-
HHUS, TO3HAKOMHTBCHA C HOBBLIMM IpMEéMaMu pelleHus 3ajgad. ITo pyopu-
Ku «/lns Tex, KoMy MHTepecHO» H «/lomoJIHUTe IbHbIe 3aJaHUI».

HMsyyas mMareMaTHKy, peluas MaTeMaTHYeCKHe 3a/1a4y#, Bbl TPEHH-
pyeTe CBOW yM, pasBHBaeTe CBOM YMCTBeHHBIE CIOCOOHOCTH, BBl YYHUTECh
MBICIHUTE, PACCYIK/AaTh, AHATU3UPOBATH, AeJlaTh BBIBOJLI, MOJMeYaTh 3a-
KOHOMEDPHOCTH, CTPOMTH AJTrOPUTMBI, MCKATh NMYTH M CIOCOOBI pPeLIeHusd
npobieM. A 9TO HEOOXOAUMO KasKIOMY UYeJOBeKy, 4eM Obl OH B XKU3HU
HH 3aHHMAaJCH.

Kemaem Bam ycrexos!

AsmopblL
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Anrebpanueckue apobu

W3yyas apuMeTuKy, Bbl MHOTO 3aHMManucs apobsmu. B anrebpe To-
Xe ectb apobu — anrebpamyeckme. B 3ToN rnase Bbl Hay4UTeCh UX CKNa-
OblBaTb U BbIYUTATb, YMHOXaTb W AenuTb. [lpy 3TOM B OCBOEHWUU
gencreuin ¢ anrebpanyeckumm ApobamMM BaM O4eHb MOMOXET 3HaHue
npaBun AeNCTBUMIA C ODObIKHOBEHHbIMW ApobamMu. 3TV npasuna CrouT ”
NOBTOPUTbL, YTODObLI BOCCTAHOBUTL CBOIO «MatemaTtunyeckyio dopmy» noc-
ne NeTHMX KaHWKYyn.

MonesHo NOBTOPUTL W Npasuna AeWCTBUI C HaTypanbHbIMU CTENEHAMU,
MOCKONbKY BaM MPEAcToUT OCBOWMTb CBOWCTBA CTEMEHW YXe He TOMbKO
C HaTypasnibHbIMW, HO W C UENbiMM Nokasatensimu. A BOT Kak OHW CBf-
3aHbl C anrebpanyeckumu ApobamK, Bbl y3HaeTe W3 3TOM rnasbl.

1
i

- 1T0 TaKOe alireopanyeckas LPO0b
BemoMHMTE, YTO BaM H3BECTHO O BBIMOJHHMOCTH apu(pMeTHYeCKHX
JeMCTBHH B MHOJKECTBe IeJIbIX YMCeJl: CyMMa, PasHOCTh M IIpoM3Bejie-
HUEe ABYX LEJBIX 4YHCe] TaKKe ABIAKTCA uucaaMu menwiMu. OgHAKO
JUIA TOro 4ro0bl BCerja MOYKHO OBLIO HaWTH YacTHOE ABYX IIEJBIX YH-
cesq (KpoMe AeleHUs Ha HYJIb), yViKe HYKHBI IpPOOH.

Bo MHOMeCTBe pAalMOHAJIBHBIX 4YKCeJ, 00beIMHAIIIEM Iiejble U
ApoDOHBIE YHCJIA, YACTHOE ABYX IeJIbIX YMCeJ BhIpaskaercda ApoObIO, YHC-
JUTENs KOTOPO¥ paBeH AeJIuMOoMy, a 3HaMeHaTesJ b — Aeaurtento. Ha-

puMep,
12 8 3 3
12.7*7,8.20—-2 » 3:(-10)= 5="1¢"

B HEeKOTOPBIX CJIy4YaAaAX — Korja 4YHCIHUTe b [JeJIUTCA Ha 3HaMeHa-

TeJs — 9Ta APoOb MOJKET OKasaThCsA paBHOM menomy umcay. Taxk,

20:4=21=5, (-36):12= > =-3.

Iloxoxxum o0pazom 0GCTOMUT HEJI0 ¥ C MHOTOYJEHAMH, KOTOPEIE BEI
paccMaTpHBAJIHM B Kypce aaredpsl 7 Kiaacca. Bl HAyYMINCE CKJIAABIBATD,
BEIUMTAThE ¥ YMHOYKATh MHOTOYJIEHBEI U 3HAETEe, UTO CYMMY, PasHOCTh
¥ IpOM3BeJeHHEe ABYX MHOTOYJIEHOB BCerja MOJKHO 3alucaTbh B BHJE
MHOroujeHa. IloroBopuM Temeps O AeJeHHH MHOTOYJIEHOB.



6 Inasa 1

BosbméM, Hampumep, MHOrouJeHsl x> — 4 um x — 2. Ilo cmsicay

IOeMCTBUA OelIeHUus
(x*-4):(x-2)=x+2,
rak Kak (x + 2)(x — 2) = x° — 4.

Takum 06pasoM, YacTHOE MHOTOUJIEHOB X° — 4 W X — 2 TakKe sB-
asgerca MHorowieHom. 'oBopar, uTo MHozounen x° — 4 derumcsa Ha
MHOZOUNIeH X — 2.

He Bcerza, ogHako, OAMH MHOTOYJIEH AeauTcsa Ha apyroi. Hampwm-
Mep, MHOTOWIeH x° + 4 He AeJUTCA HA X — 2, TAK KaK He CYILeCTBYET
TAKOI'0 MHOI'O4YJIEHAa, KOTODHIM B MPOM3BEJEHUMN C ABYYJIEHOM X — 2 OBLI
6l paBeH x° + 4.

Horaxem aTo. Bocnonbayemcss MerojoM pACCY:KAEHHUS OT IIPOTUB-
HoOro. JlomycTHM, YTO CYILIECTBYeT MHOI'OYJIEeH A, TaKO#, 4TO BBIIIOJIHA-
ercsa paBeHCTBO A(x — 2) = x° + 4. B 3T0 paBeHCTBO BMECTO IepeMeH-
HOM MOXKHO IIOACTABJIATE JIOOBIe YHCJIA, W IPH 3TOM BCErJa IJOJIMKHO
noJy4aThbCda BepHOe YHMCJI0Boe paBeHCTBO. OJHAaKO Ipu x = 2 IIPOM3Beje-
HHe B JeBOM yacTy obpalraeTrcsa B HyJb, a 3HaYeHWE MHOroYJieHa B IIpa-
Boif uvacTu paBHO 8. Takmm o6paszom, MbI OPHILIN K IPOTHBOPEYHIO,
¥ Hallle NPeAloJIOKeHWe HeBepHO.

Yrobel yacTHOE JHOOBIX ABYX MHOrOYJIEHOB (KpoMe caydasd OeJeHUS
HA HYAe80U MHOzOYJeH, OOpallarIlIuicad B HYJIb NPH JIOOBIX 3HAYEHU-
AX BXOAAIIUX B HEro IePeMeHHBIX) CYIIecTBOBAJIO, Mbl HNOHAEM

0 yKe NPOTOPEHHOMY NyTH, a MMEHHO OyJeM paccMaTpHBATH Ipodu
P

BHA g rae P u @ — nrobsle MHOrousnener, Ho @ #0, T. e. He ABJIAET-
cs HyJeBbIM MHorouiaeHom. Takme mnpobm Oyaem HasblBaTh aqzebpauiec-
Kumu (MX HaA3BIBAIOT TAKIKe PAIMOHAJIbHBIMH).
IIpuBepém mpumepsl anrebpawdecKkux apodeii:
ac-2b, x*+4, 8
ab+ 3¢’ x-27 15°
ObpaTuTe BHUMAaHHWEe HA TOCJEIHHUI IIPUMEp: UYHUCIOBBIE Jpobu
ABIAIOTCA OJHOBpeMeHHO W anrebpamuveckumu. (Kax mbl rosopuiau
B 7 KJacce, ydcja — JTO TOMKe MHOT'OUJIEHBI.)
TouHO Tak e, KaK M [AJd UYHUCJOBBIX JApobeit, 6yaemM CUYHATATH

anrebpamydeckyio Apobb g yacmHublM OT JeleHus MHOrodineHa P Ha MHO-

rouwieH @: 5
6 =P: Q.
Hanpuwmep,

ac —2b x2+
b (ac — 2b) : (ab + 3¢),

L = (e )i (x-2).



Anrebpanyeckmne gpobu ]

P =
Ilpu @ = 1 yacrtHOe 5=P:1=P ecTb MHOTOYJIEH, MO3TOMY JII000M

MHOTOUYJIEH MOXKHO 3aIlKcarTh B BHje ApoOu cO 3HAMeHATeIeM, PaBHBIM 1:

2 _ 3x2y +bxy?

3x%y + 5xy i

Jlerko 3aMeTHTb AHAJOTHIO — JII000e HeJaoe YMCJIO0 MOXKHO 3anucaTb
B Bufe npobu co 3HameHaTeineM 1.

Kak u B mo06bIX anrebpamdecKyMX BbIparKeHUAX, ITepeMeHHbIe B al-
rebpanyeckoil Apodu MOKHO 3aMeHATH yucaamMu. OpHaAKO HeoOXOAMMO
IIOMHHTE:

B anre6panyeckyio Apodb Helb3s HOACTABIATH YHCJIA, KOTOPhIE 00-
pamaimoT eé 3HaMeHAaTelb B HYJb.

B rabaume npuBefeHbl HECKOJBKO APO0eH M [ KaMKIod M3 HHX
VKa3aHo, KaKHWe Yucja He BXOAAT B MHOHMECME0 OONYcmuMblX 3HaAYe-
HUlL nepemeHHbLX.

Hiot 0 ' 2 TS 10 3-2b
Hone 6x 5+a 2c-4 v -1 _14-?_ o
3HavYeHUsA Taxkux
nepeMeHHBIX, 0 -5 2 1u-1 3HAYEHUH
He SABIAIIHECH HeT
JONYCTAMBIMHA

BBl Mo)KeTe MOJYUYUTH 3TH Pe3yabTaThl CAMOCTOATENbHO, IPUPaBHAB
3HAMeHAaTeJb KaykJoW Apo0M K HYJIO0 U PEIIHB COOTBETCTBYIOIee ypas-
HEHHe.

Hamaure 4YacTHoe AByX uenbix Yucen: 17 : 9; 16 : (-24); 12 : 4.
MpueeguTe OBa NpUMepa OeneHus Lenbix Y1cen: nepsbiv, Koraa B 4acTHOM Mo-
Ny4aeTca Lenoe Y1cno, U BTOPOW, KOrAa B HacTHOM nonyyaerca Apobeb.

[Jokaxute, 4to (x + 1)? penutca Ha x+ 1 U He menutca Ha x — 1, paccyxaas
Takum xe obpasom, kak BO dparmeHTe 2.

a) Bo cparmente 3 anrebpawveckas gpobb B obweM BWae 3anucaHa Kak g.

Y1o B 310M 3anmcu obosHa4aloT bykebl P 1 @7 B kaxaon anrebpavdeckon apo-
6K, paccMOTPeHHOW B STOM (hparmeHTe, Ha3oBuTE MHOro4neH P U MHoro4dneH Q.
6) Cpean MHOTOYNEHOB x*— x, x — x W x + X HalaWUTe HYNEBOK MHOrOYNEH.

Kakue uymcna Henb3a NOACTaBNATL BMeCTo Dyke B anrebpaunyeckyio Apobs? Bxo-

OUT N B MHOXECTBO AONYCTUMBIX 3Ha4eHWn opobu % yucno 0; -4, 47
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PABOTAEM C cvMmBONAmMM  TlepenmuinuTre JaHHOE BRIpAXKeHHe,
3aMEHHUB 3HAK : 4epToil Jpobu:
a) 4a : (8bce); B) B¢+ 3c : (2¢ + 4);
6) (a+ b) : (2a— 3e); r) (Bx4a) : 2x—a.

OOKA3bBAEM  HMcemons3ys ompeesieHWe YacTHOIO, JOKAaMKUTe,
qTO:
a) (9x2 — 4y%) : (B3x + 2y) = 8x - 2y;
6) (4a* — 20a + 25) : (2a — 5) = 2a - 5;
& 3m®-6m?-3m
m?-2m-1
4a%-11a-3

r) T=4a+ 1.

=3m;

Paccyxpaem  CocraBbTe Kakoe-HHMOYyAbL BbIpa)keHue, KOTOpOE
JeJIUTCHA Ha KaMJ0e U3 JAHHBIX BLIPAYKeHUIA:

a) ab, bc; r)a+b, a—b;
6) x°y, xy°, xy; xn) (p+9)7 2(p+q)
B) a®, b%, ¢, abe; e) m* — n?, 5(m—n).

Haiinure 3Hauenme Apo6u NpPHU yKa3aHHBIX 3HAYEHHAX IepeMeH-
HBIX:
Ldsis)

a) 222 mpn a=-0,7, b=1,7;

1 1
0) m—p OPH m=35, n=3;
3x+2
B) 7x_ Y npu x=-0,4, y=0,6;
x—y
a?+b?

r) i 43 40 a=-2, b=25.

ITonbepure 3HaueHUA @, OPU KOTOPHIX 3HAUEHHE BbIPAXKEHUS %

ABJAeTCA: a) ApOOHBIM uYwucyoM; 06) LEJBIM YHCJIOM; B) IIOJIOMKH-
TeJIbHBIM APOOHBIM YMCIOM, MEHbINMM 1; r) ApOGHBIM YMCJIOM,
OonpmuM 1; J) OTpUIATENBHBIM ILIEJLIM YHCJIOM, MeHbIuM —100,

2 o
HsBecTHO, TOo x +y=1u x—Yy= 3" Haiigure 3HaYeHUe BBIpake-

= 2 A
mua: a) Z1¥; 6) L=X, g) U)oy G0
2
x-y x+y (x-y) x+y
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Anrebpanyeckne gpobun 9

HaiiguTe gonmycTUMBIe 3HAYEHHWSA TepeMeHHOW Iasa apobu:

2
c n“-1 =1 2a-3
a ) 3 H K H
) c+2’ B) n %) 2x+8’ ) a?
-1 y—4- 2_1 2
6y =2, r) s a " X
) x-2’ 3y a) 15 ) x%+3

Hcnonb3ysa naHHBIE BRIPAXKEHHA, COCTABBLTE ABe Apobu u HAWgUTE
JOTyCTHMBIE 3HAUEHUSA IMEepPeMeHHON I KaKIoH U3 HUX:
a)p’+1up+1; 6)(c+1P°uc?+1.
JIIA KaM/A0TO BHIPAYKEHWS W3 BEePXHEro pAfa YKaXKUTe MHOMKeCT-
BO JOIIYCTHMbIX B3HAUYEHWH IIePpeMEeHHOI, BbIOpaB MX M3 HUIKHETO
pAxa:
' 2 2

1 x—1 2 (x—2)(.t—3) 3 X 4 x+1

) (x - 2)(x - 3) ) x-1 ) x2+1 ) x?
A)x#0 B)x#1 B)x#2; x#3 TI) x— moboe uyuciao

MPUMEHAEM ANTEEPY (10—11)

a) M3 (¢opMyJIBl CKOPOCTH PaBHOYCKOPEHHOI'O ABUKEHUSA U = U, + at,
rge v, — Ha4YalbHaAsg CKOPOCTh, @ — YCKOpeHue, { — BpeMsa IOBH-
JMEeHHsd, BeIpasuTe a # ft.

6) V3 dopmynasl myTH PaBHOMEDHOIO ABMXKEHUS § =S, + vt, rae
Sy — HavYaJlbHOE pACCTOAHHEe, U — CKOPOCTh, { — BpeMs [ABUIKe-
HUsA, BeIpasuTe v # t.

CocraBbTe BBIDAXKEHHE II0 YCJIOBHUIO 3ajaum:

a) CKoJIbKO BpeMeHH moTpebyeTcs, 4TOGBI NPOIJIBITE HA MOTOPHOM
JIOAKEe § KM II0 TEYEeHWUIO PEeKH, ecJH cODCTBEHHASA CKOPOCTh JOIKH
U KM/4, CKOPOCTb TedueHMd peku u km/u? Haiigure sto Bpems,
ectu s= 30, v=10, u= 2;
§=32, v=15, u= 1.

6) Kakoe Bpemsa morpebyer-
cA KaTepy, YTOOLI IPOMJILITE
$ KM TIDOTHB Te4YEHUS DEKH
M BEpHYThCA 00paTHO, ecJu
ero coOGCTBEHHAA CHKOPOCTH
UV KM/4Y, & CKOPOCTE TEUEHUS
pexu u Km/u? Hafinure aro
Bpemsa, ecau s= 30, v= 22,
u= 2.

B) IlmoBen mpomisln [ M 110
Te4YeHHIO peKH 3a ¢ MuH. YeMy paBHA COOCTBEHHA’ CKOPOCThH ILJIOB-
11a, eclM CKOPOCTb TedeHUs peku u m/muu? Halizute cKopocTs
nyoBua, ecau [= 300, t= 5, u= 20.
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12

14

15

16

17

Yuopocrure apobs U HalguTe €€ 3Ha4YeHHe IIPH YKas3aHHBIX 3HaUe-
HUAX TepeMeHHBIX:

o oyt y o)

a) npu x=0,3 u y=0,5;

x+y
6) m-—4 ng 9
PR o — npu g B n=—7
2_
B) (a+b)"—4ab npu a=0,74 u b=-0,26;

a+b
r) ed
2e—d)c+d)—(c—d)

T 142 OPH c=—-1mun d=11.

Haiigute monycTUMEBIe 3HAYEHUS IepeMeHHOH AJA ApoOum:

(atl)a+3), p) —2x=8 . y o RkE

2a(a - 4) 222 +10x b2 -6b+9’
) 4c . ) 5a ) 2n-5
(e —5)2c—4) a®-36" 4n®+4n+1

B PaccyxnAEm (14—15) W

YraKuTe HECKOJBKO nap 3Ha4YeHHI IepeMeHHBIX, NPH KOTOPBIX

BBEIpa)KeHHEe He HMMeeT CMBICJIa:
- ab 2
a) x+y; 6) a b; BY r c
x—y ab (a—2)(b-3) ac—12
ITonGepure, ecay BO3MOXKHO, TaKHe 3HAUYEHUSA MEPEMEHHBIX, IPU
KOTOpHIX JApobb: 1) He umeeTr cMmbiciaa; 2) paBHa 0:

-

xty . x"ty-. x+y
a) 553 6 ; B) 5—=5.
) x4y ) x+y ) =3

npu x=0; x=1;

x=1+ %
BrisicHMTe, UMeeT JIX CMEBICT BEIpayKeHHEe 1

x—
x

1
x=-1; x= 3" Ecnu umeer, TO HaguTe ero 3HaUYeHHE.

B NPUMEHSEM ANrEEPY (17—18) W
Bripaszute u3 GopmMysIbl:

a) l’= (1 + at) nepemerHsle [ u T;
0) @ =cm(t, — t,) nepemenHsle m, t, U ;.

a) [lnomans ©DOBEPXHOCTHM mapajuiellenunena
MOkHO HaliTm mo dopmyae S = 2(ab+ be + ac)
(puc. 1.1). Bripasure u3 aroil (POPMYJIBI BBICOTY
napaJuejenunena c.




Anrebpanyeckmne gpobu 11

6) Ilmomanar MHOBEPXHOCTH NIPAMOIO KPYTroBOI'O
punuaapa (puc. 1.2) moskHO HaTH 1o QopmyJie
S =2nr(r+ h). Belpaszute u3 3T0¥# (HOPMYJIBI BHICO-
Ty muauHapa h.

19 ® Mccneavem B 1) CpaBHuTe 3HAYeHUs BHIpaske-
2 2
+
HHAA x_xyy_ npu x=-2, y=5wuwnopu x=5, y=-2.
HWamernuTca nm gaHHOe BhIpasKeHHE, €CJIA BMECTO
nepeMeHHO# X IOJCTABUTH IIePeMEeHHYI0 y, a Bme- M Puc. 1.2
CTO IepeMeHHOH y — mepemenHyio x? IIposepsTe
CBOH OTBEeT, BBHINIOJHUB TAKYI0 3aMEHY.
2) Belpa:xeHue ¢ AByMA TepeMeHHBIMM, HAPUMEDP X U Y, HasblBa-
0T CUMMempuyecKum, ecim OHO He MeHAEeTCA NPH MOJCTAHOBKE Y
BMECTO X M x BMecTO y. Kakme u3 ciefyoOIUX BBIPpAMKEHUH ABIA-
oTcA cuMMmerpuueckumu: x° + y®, x? — y?, x(x +y), xy(x+y),
2 2 2
X"+ X = 2
S, E20) (x+y) - 207

3) IlpuaymaiiTe NpUMEpbl CUMMETPHUYECKHAX BBIPAYKEHHUMH.

1.2 OcHoBHoe cBoiicTBO apobwu

HcerouHnKOM npaBui AeHCTBHIA ¢ anrebpanyecKUMH APOGAMM ABJIA-
IOTCA H3BECTHbIe M3 apU(@MeTHKH IpaBHja HEeHCTBUN C OOBIKHOBEHHBI-
MU ApobAMHU. ITO JIerko 06bACHUMO: GYKBEI B aiarebpe — 0606IIEHHBIE
0003HaUeHHA KOHKPETHBIX YMCeJ, 3aKOHBI ajre6phl COOTBETCTBYIOT 3a-
koHam apupmeruxu. ITosromy peiicTBusa ¢ anrebpanvdecKuMH ApobaMH,
nio0ble npeobpasoBaHus 3TUX Apobeii IPOBOAATCA 110 TeM e IpaBHIaM,
YTO M C OOBIKHOBEHHBIMHU IPOGAMHU.

Bam u3BeCTHO OCHOBHOE CBOMCTBO OOLIKHOBEHHOIT APOGM, COrJIACHO
KOTOPOMY IIPDH YMHOMEHHH HMJIH HeJIeHHH UYHCIUTENS ¥ 3HAMeHaTelsd
Apobu Ha OAHO M TO K€ OTAMNYHOE OT HyJAA YMCJIO MOJydYaeTcs Apo6s,
paBHaa panHoi. Hanpumep,

13 13-4 52 175 _25-3 25

17 17-4 68’ 114 38-3 38"
AHAJIOTMYHBIM CBOMCTBOM 06Ja7ai0T U anrebpanuecKkue ApoGH:
Ecnu umcnurtens M 3HaMeHaTenb aarebpauueckoit Apob6W YMHOMUTEH

MM pasfesinTb HA OAWH M TOT Ke HEeHyJIeBOil MHOIOYJIeH, TO MOJy-
YuATCA Apobb, paBHAas JAAaHHOIA.
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ITO OCHOBHOE c6olcmeo anzebpauieckoii dpobu. C momoinsio GYKB
€T0 3allUCHIBAIOT TaK:
A +C
B=pg-.c’ ™e C#0.
Kak u B apudmernre, OCHOBHOE CBOMCTBO ajreGpandyeckou apobu
HCIOJB3yeTca s npeobpasoBanus apobeii.

i 3
Mpumep 1. Tlpuseném apobb T—y K 3HaAMeHATeJIo 2(x? - y?).
Tax kxax 2(x% — y?) = 2(x —y)(x + y), To HOBHIIf 3HAMEHATENH OTJIU-
yaeTcsa OT MCXOAHOTO MHOMKUTeneM 2(x + y).

3HaAYUT, YUCAUTESh ¥ 3HAMEHATEIb ApoOH
JIOTIOJTHUTENBHBIH MHOMKUTENb 2(x + Y):

x—y Hajg0 YMHOMHTL Ha

3 _ _ 3-2xty) _ 6xty
x-y (x-y)2Ax+ty) 2xi-y?’
2
MpumMep 2. CoxpaTtum aApoOb Fi_izﬁi_
ax

Pasnosxxum uucauTelb ﬂpOﬁH Ha MHOMHUTEJH U BhIJEJHM B YHCJIH-
TeJyie ¥ 3HaMeHaTelle Oﬁmﬂﬁ MHOMHUTENb:

ax®+bx _ x(ax +b) _ax+b

axz Xax ax

JanbHelinee coKpalneHue Jpobu HEeBO3MOXMKHO.

M3 ocHOBHOrO cBOMCTBa ajyredpamuecKoil Apobu MOIKHO MOAYUUTH
Ba)KHOEe CJeJCTBMEe, KOTOpoe yAOoOHO MCII0Jb30BaTh NpU mpeobpasoBa-
HUU apobeii:

[loHATHO, YTO BTOpas APOOL MOJyYaercd M3 IepPBOH YMHOXKeHHEeM
ypeauTes U sHamenarens Ha (—1). Hrak,

Eciu u 4uucaIHuTeNh, U 3HaMeHaTedb Apo0HM 3aMeHUTh HA TPOTHBO-
MO0 HbIE BLIDAKEHMS, TO IOJYy4YUTCA ApoOb, paBHasd NaHHOM.

-A
JIpobn —p MOMKHO IepenucaTb, NOCTABUB OJMH M3 MHUHYCOB Iiepex

-A __i__'—A

A
npobsio. IToaromy ko
Ecay uYMCcJIATENbL WIH 3HAMEHATe/J b APoOH 3aMEeHUTh Ha IPOTHBO-
MOJIOXKHOE BhIpasKeHue M IPU 3TOM IIOMEHATH 3HAK Iepej ApPoObIO,
T0 MOJYYHTCA JApobb, paBHAS JaHHOM.

DTUMH PaBEHCTBAMH YACTO IIOJb3YIOTCA M3 COOOparKeHH 9CTETHKH:
JIyYINe BOCHPHHUMAKTCA APOOH, Y KOTOPHIX YMCIHTENb U 3HaMeHaTelb
He HAYMHAKTCS CO 3HAKA «MHUHYCH.



Anrebpanyeckne apobun 13

=
~2x+ Y
B UMCIHUTEJ e M 3HAMeHAaTeJle Ha INPOTHUBOMIOIOKHBIE!

3 S AV
2x+y 2x-y’

Mpumep 3. IIpeobpasyem apobb , 3aMeHUB ABYYJEHBI

a?-p?
4b—4da’

Mpumep 4. Coxparum Apobb

PagnoXuM Ha MHOMHUTENH YMCJIHUTENIb M 3HAMeHaTellb ,ELpOﬁH:

a®-b*  (a-b)a+b)
4b-4a  4b-a)

Muoxxkureaun a —b 1 b—a «moudTH OAMHAKOBBEI» — OHM Pas3JIu4varoT-
cA TOJBKO 3HaKaM®. YToOBI AP0oOB MOYKHO OBLIO COKpPAaTUTh, 3aMEHHM,
HampuMep, BeIpa)keHWe b —a B 3HaMeHaTe/le Ha a —b M IpU BTOM IIO-
CTaBHM 3HAK «MHHYC» Iiepej ApoObIO:

(a-b)a+b)  (a-b)a+tb)  (ath)
4(b-a)  4a-b) 4 °

13 = =
Mpuseaute apobs 77 K 3HameHatenio 51 n copmynupynte CBOWUCTBO, KOTOPbLIM
& 60
Bbl NPW 3TOM MONb3yeTech. [pUMEHUTE 3TO CBOWCTBO K COKpaLUeHWio apobu 75
a) Kakue npeobpaszoBaHusa anrebpanyeckoin Apobu MOXHO BbINONHATE Ha OCHOBE
OCHOBHOrO CBOWMCTBa anrebpavyeckon apobu (npumepsl 1 U 2 W3 dparmeHTa 1)?
Chopmynupywnte 310 CBOWCTBO.

6) MNpuseaute apobs U3 npumepa 1 k 3HaMeHaTenio x° — xy.

B) Cokpatute gpobb ﬁ, [encTeys No TOMy Xe nnaHy, 4To W B npumepe 2.
a) 3anvwuvTe paseHCTBO, KOTOPOe MOAYYMTCA B pesynbTaTe YMHOXEeHWs yucnute-
N8 W 3HameHartens gpobn % Ha (—1). MpounTante B y4ebHUKe COOTBETCTBYIOLLEE
ceoncTeo anrebpaudeckon apobu (pparmeHt 2).

3x — 3y =
6) Cokpatute Apobs — = OencTBys NO TOMY Xe nnaHy, 4To 1 B npumepe 4.
Y2 —

MpoynTanTe CBOMCTBO, KOTOPbIM Bbl MPW 3TOM MNONB3ORANUCH.

20 JlomonHHUTE paBeHCTBA:

5 5¢ BHBla+b)
a —=—=—=—=—;
)a 2a a?
2 2
) 2o (x-y)” _ _ X -xy

x+y (x+y)2= ax +ay
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21 TIpuBenuTe Apobb:
a) % K sHameHarTemio 2c¢; ac; —c; ¢?; 3¢%;

+
6) xTyg K sHameHaremo x°y%; xy®; x*y; 2xy; —xy;

B) K sHamenaremio m(m — n); m® — n% m?n — mn®:

m
m-n
r) z—: K sHameHareno (x + 1)% x> - 1; x° + x.

Coxparure gpobs (22—25).
16x, 6 10 8x | r) 12xy

22 : — :
4 15m’ B) Zex’ 20y
2 3.5
23 a) 18ab . B) afcz; ) xy°z .
18ab avc J;syaz
2 3 5 4 4
2oy p ZEA, e) 2P L
10xy 16m*n 2°p°q
2a-2c 10m —5n 3x+ 3y 2ab - 2¢
24 a 3 i L L B H —_—
) 8a 6) bn > ) 3x—3y r) 2ac - 2b
25 a) i; B) M; n) #;
am+m abe 3x%y — 6xy
2
g =2 r) abtab, g R
Xy —x ab 2m*p—6mp

26 Pasnokure Ha MHOYKHUTEJIHW UYUCAUTE]b U 3HAMEHATeNb Apobu
M COKpaTuTe eé:

_ 2. 2
a) ax bx; B) X 2x; ) a2+ab;
mx +nx xy -2y a“+ac
- 2 _ 2,
6) am cm; r) dz d; e) yz Xy
bm — bn a*+d x“+xy
Coxparure apob6ns (27—30).
3 . mt=md
27 a) L —; o X & B) ——ss
) v +y? ) 241 m?+m?®
5a’ b°—p* nf-n-1
§] H r ’ e) e e
) at+a?’ ) b® n*-n3-n?
2 2 B
-9y m“—-n 2ab-6a |
28 a L A By e o) ——
) x+3y ’ )mn—n2' )b2—6b+9’
+2b - 5n%+10n
6) %; T 20‘.16—0513; e) R,
a“+4ab+4b x“—2xy+y n“—4
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> T, 2 D 9-—
29 a) Zyu-m’, p) mim nﬂ}; 1) & a:);
xg—xy m n+mn 3a+a
3ac +6a , 4a—2a2, ac®—be?
SV 2 R TIE T
ac” +2ac 4b — 2ab c(a“—b")
- 2_
30 a) Z-L; ) &8 g F 0 gy Z=10s428
(x+y)? x2—y? x“+6x+9 x“—25

21 BoccraHOBUTE 3allMCh:

L A< —

) == -

y —2 e ;
a-b b-a’
X~z x-z

B) = et = ;
x—y Yy—-x x—y

) D=e . g BTE
pte pt+ec —p—c'

32 Kakue M3 CHeAVIOIIUX BhIpasKeHUI pPaBHBI Apobu %?
—x -X -X X
=L my —% gy =% i
D= - H-F 9-3
33 3aMeHUTe BBIDAKeHHUEe DABHBLIM €My TakK, 4ToObI mepej ApoOBi0 He
OBIJIO 3HAKA «MHHyc»:

a—b, m-—n, . 2x°

a) Ta-¢’ 0) = x+2 B) T Tmn? P) x—y-
_a-3 -(@a-3) 3-a
Obpa3ey. Cnoco6 1. e e T
_a-3 a-3 _a-3
Cnocob 2. e s

34 3aMeHHUTe BhIpaKeHHe PABHBIM €My TaK, 4TOOBI mepeja ApPoOLIO CTO-
AJI 3HAK «MHHYC»:

X m-n, atp,
a) T ) m—p’ A) T
&3, x+y, ~b—¢
6) z " r) i 9) "
35 MW MPUMEHSEM ANTEGPY M a) B dyT- '

AP UMJIUHAPUYECKOH (PopMEI yJIO-
JKeHbl 3 TeHHMHCHBIX Msfda TakK, 4TO
OHM KAacamTcsa KPBIIIEK U CTEHOK
dyraspa (puc. 1.3). Kakymo ugacTb
obbéma Gyraapa sanumaior Mmagu? B Puc. 1.3

N }<
/X\--\ /«) )
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36

37

39

(Ilpu pemenun mombayitTech dopmyaaMu 00béMa mapa U o6bEMAa

munuEApa: V. = %nra, TAe r— paguyc LIapa;

rjae r— pagMyC OCHOBaHMA LWJIUHAPAa M h — ero BBICOTA.)

Vraszarue. Boipasure BeIcOTY h 4Yepea paguyc r.
6) B kopobry ymoxensr 3 6aH-

174

KH KOHCEePBOB LHJHHApUYeEC-

KO (DOPMBI TaK, 4TO OHM Ka-
calTcia Apyr apyra m Bcex I

CTeHOK KopoOrku (puc. 1.4). e — —

Kaxyio ugacTte 00b€Ma KOpPOOKH

sanuMamT 6aHku? Bripasure
oTBeT OOBIKHOBEHHOW Apobbio, ' Puc. 1.4
cuuTas, 4To M = 3.

Coxparure apods (36—37).

3 2 2 2
= = +3b =,
a) Jc2 xy : B) 3a“ — 6ab : 1) pz p’
x°—xy 6a — 6b p?-p
6) 2z%-8 . an + 3a . a’b +ab?
622+12z2 an®+6an+9a a’b—ab?®
5 x8-3P ) (x+y)°. 5 2% —y*

2_ 2? 3, 8° ] 2?
x“—y x“+y (x—y)(x+y)
6) X147, ry 2 ty? e) G+’
(x—-y)? 20— 22 + xy* xt -y

ITodckasxa. Moryr norpeGoBarscst (hopmyibl

=P =@-ypatay+ ) ux+ = (x+ ) -xy + ).

Pasziosure Ha MHOXKHUTENIH YHUCIAUTENb U 3HaMeHaTeJb Apo6H

H COKpaTrure eé:
ax+ay—x2—xy_

a) e r) -
ax + bx —ay — by ab +ac —bx —cx
mn — pg +mg — pn x2+2xy+y2——22.
6) ; A) ;
pqg + pn x+y+z
ab+1+a+b, a?®+b%—-2ab—c?
B) = 4 &) 73 ’
ab+a a“—b“—e"—2bec
+
BeinuimuTe BhIpajKeHHs, paBHBIE Apobm L—=:
p b
pta, —p-a, —p-a, p
—’ — bl -
b-p p-b’ p-b b
_p—a, —P e —p—a; y
p—b’ b-p ’ b—p o=

-+
=

ST~

b~

-
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a2

43
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Cokparure apobs (40—42).

2 2
e a—2 -3
a) m n; B a“( )’ J].} ala )2;
n-m a(2-a) b(3—a)
2x-y), ) Xle=2), g) Do)
x(y - x) ex(x—c) be(c —b)?
2 _ 2_10 b 3_
ay LU, r) Sa —10ab, g X%
1-y 2b° —ab xr—%
Z. 2_ 2 B oo
6)“ 42; m nz; s)azax;
2a—-a (n—m) x°—ax
B) 8x-3c. . 22-3z . i) p2—2pn+n?
ac—ax’ 9—6;+zz’ n?-pn

p-a)p-bp-c .

a) E-W-bU-n, g ;
(a=b)(y—x) (a—p)(b— p)c—Dp)
6) (1-n)(n-2) 3 (a+b—-c)(a—b).
2An-1)-n(n-1) (c—a-b)a-c)

% BEPHO MNM HEBEPHO M Yuamuecsd BBINOJHSAIN 3aJaHUA Ha CO-
kpamenue apobeit. Huixe mokasaHo, KaKk Havaau npeobpasoBaHUA
Anppeit (A) u Bopuc (B). IlpaBuibHO JIM CAejas NepBble IIard
kaxkaplit n3 yuyamuxca? Eciau Her, TO MCIpaBbTe omubry. ose-
IUTe Kajy{aoe pelleHHe [0 KOHIA.

A) 2a- 20)* _ 2(a-b)?* _
8b—8a 8(b—a)

am? - 4n® - 4(m2—n3) =_(m—n)(m+ mn) _
(4n—-4m)>  16(n— m)® 4(m— n)*

&
1.3 Cno)xeHue n Bbl4UTaHue

anrebpanyeckux ppoben

Bbl 3HaeTe, KAk CKJAAbIBAIOT W BBIYUTAIOT OOLIKHOBEHHBIE Ipobu

¢ OMMHAKOBBIMKM 3HaMeHaTeasmu. Hanpuwmep,

7 8 10 X 3 4

1T 11 1k 1o
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ITo Takum sxe IpaBUJIaM CKJAABIBAIOT M BBIUMTAIOT U anreﬁpanqec-
KHue I{pOﬁH C OJHHAKOBBIMH 3HaMeHATEJIAMH,

7005l CI0KUTL APOGH € OAMHAKOBEIMM 3HAMEHATEISMH, HYJKHO CJIO-
JKHUTh UX YHCIUTEe/H, a 3HAMEHATeJb OCTABATH TEM JKe.

YT0o6BI BHIYECTH APOGM C OZMHAKOBEIMM 3HaMeHaTeJNAMH, HYMKHO M3
YHCJIUTEJA IIePBOH ApoOM BEIUECTE UHCIUTETD BTOPOM, a 3HAMEHATEIb
OCTaBUTL TEM JKe.

C nomoIeio GYKE npasuna caoMeHus u 6oluumanus anzebpauyec-
Kux OpoGeii ¢ ONMHAKOBHIMM 3HAMEHATEIAMH 3aTMCHIBAIOTCH TAK:

a+b H a-b,

a+b+a—b=(a+b}+(a—b}_a+b+a——b 22 _2
ab ab ab - ab ab

b
a+b a-b (atb)-(a-b) a+b-a+b _2b 2
ab ab ab ab a a

IIpaBusna cloMeHHS W BBIYMTAHUA ANTeOpPaMYecKHUX apobeit ¢ pas-
HBIMHM 3HaAMEHATeJAMH AaHAJOTMYHBl COOTBETCTBYIOIIMM [IPABUJIAM
AENCTBUN ¢ OOLIKHOBEHHBIMHM APOGAMU.

Ecan npobu mmeror pasHble 3HAMEHATENH, TO MX CHAYAJA HYIKHO
NpUBECTH K 00IIeMy 3HAMEHATEeNI0, IIOCJIE Yero BOCIIONb30BATBCS
OPaBUJIAMH CJIOKEHUA U BBIYUTAHUA JApobell ¢ OAMHAKOBLIMK 3HA-
MeHaTeJAMHU.

B kauecTse o6miero smaMenaress Apobeil MOYKHO B3ATH JI000E BBI-
pareHnue, KOTOpoe AeJUTCH Ha KaKAbIH U3 3HAMeHATesdel, B YacTHOCTH
BCeTZla MOHO B3ATH IPOM3BeJeHUMEe 3HAMEHATEJel AaHHBIX Apobeif.

MpvMep 2. HaiigéMm cymMMy M pasHOCTB ApOGeit EI_ B

+b a-b
$ 4.2 u-b atb _(a-b)+(a+b) _ 2a .
atb a-b (a+b)a-b) (a+b)a-b) (a+b)a-b) a’-p?2’
1 1 _(a-b)-(a+tb) _ -2 _ 2b
at+tb a-b (a+bla-b) a?-p% p2-g2'

Yacro npH CIOKEHHM M BBIYMTAHHH APOGEil MOHO HaliTH Gosee
IpocTOr OOIIMi 3HAMeHaTeN b, YeM MPOH3BeJeHNe X 3HAMEHATEJIeil.
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Mpumep 3. IlpeacraBuM B BHUAE Apobu BBIpa)KeHue
& b a

3ab & 4ac  6be”

IIpousseseHue 3HaMeHaTeJ el JaHHBIX apobeit pasao 3ab - 4ac - 6bc =
= 72a%b%c?. Ho B kauecTBe 0OIIero sHaMeHaTes]si yaoOHee B3ATH Ooiee
npocroe Bhipaxkenue 12abc. JledicTBUTENIBHO, obmuii 3HaAMeHaTelb [10JI-
skeH neJuThcA U Ha ab, M Ha ac, ¥ Ha bc, a A 3TOro A0CTATOUHO, UTO"
6561 Ka)kaas U3 NepeMeHHBIX a, b ¥ ¢ BXojujIa B HEro B IepBOi# crermne-
Hu. B kauecTBe KoahUIUeHTa AJA HPOCTOTHI BBIUMCJIEHUN yA00HO
B3sATH HAMMEHbIIee obmiee KpatHoe uucesa 3, 4 u 6.

Taxkum obpasom,

c , b _a _ c4 b-3 _ a-2a _ 4c®+3b*-2a°

p— + =
3ab 4ac 6bc 3ab-4c  dac-3b 6bc-2a 12abe

NMpumep 4. TIpeoGpasyem B ApoOb BhIpaskeHue
2
T-‘!_ o/

x-xy Xy

PasiokuM Ha MHOMKHTENN 3HAMeHATeJIh IepBOi JpobH:

x? — xy = x(x - y).

Teneph ACHO, YTO BTO BRIpa’keHUe JEJNUTCA HA X — Y, & 3HAUUT, €ro
MOJKHO TIDMHATH 3a OOIMII 3HaMeHaTelb apobeii.

ITonyaum

2 2 +2x
; Yy e _ Yy + A :
x*—xy x-y x(x—¥y) (x—-yx x(x—y)

3anuck MOMKHO BeCTH Kopoue, yKasbiBad JlOHDJ'IHHTeJIthIe MHOMXH-
TEJIH:

B 2&£ y+2x

xz—xy = x(x—y)°

Mpumep 5. IlpexcraBum B BHUJE Japobu BeIpayKeHue
2

a-+ Ton
CHauaja TepBOe ciaraeMoe 3aluileM B BuAe Jpo6u cO 3HaMeHare-
nem 1, a saTeM IDpuBeAéM oTy ApoOb K 3HaAMeHAaTeJIO 1 — a; Torma majib-
e MOKHO Oy/IeT BOCIOJIB30BaTHCA IIPABMJIOM CIIOKEHHHA apobeit ¢ onu-
HAKOBBIMHM 3HaMeHareJaMmu. ITomydum
2
a a
+ = — — - .
a2~ 1" i-a 1-a 1-a i1-a
3amMeTHM, YTO PENIeHHe MOKHO 3aIlMCaTh KOpodYe, MPOMyCTUB HEKO"
TOpLIe NPOMEXKYTOUHEIe IIarv, HalpuMep Tak:
a? . a(l-a)+a® a-a®’+d®_ a
l1-a 1-a 1=ag 1-a

a? _a(l—a}+az_a—a2+a2 a

a-+
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ChopmynupyiTe npasuna CNOXEHUS W BbIYUTAHMA anrebpanyeckux apobeit
C OAWHAKOBbLIMK 3HameHaTtenamu (dparmeHT 1) v NpUMeHWTe 3TW npaswna Ans

HaxoXaeHus pasHocTh apober

xX—a

n
ax

B Npumepe 2 (dparmeHt 2).

Haipute cambiin npoctoi obwmin 3HameHaTens cnefylowmx Apoben n obbACHUTe
CBOW [ENCTBUA: a)

b

x—2a

A 1 1
blﬁ;, 6) n

x? oy

B)

[MPOKOMMEHTUPYIATE KaXAblii Wwar npeobpa3oBaHWs CyMMbl U pa3sHocTu apoben

a

—_ W :
a®*~ab  ab-b®

Pa3bepute, Kak BbINONHEHO CROXeHUe BbIPaXeHnA B npumepe 5 (dbparment 3),

W HanauTe PasHOCTb 3TUX BbipaXeHUn. KOMMEHTUPYITe Kaxablii war.

HEACTBYEM NO nrAasuny (44—47)
WK BEIYUTAHME Apobeii.

44 a)?—;+ 2

)?p_z ? _p

2

[+

Brinmonsute

b19)

2 2x

mn—— -

l—x l—xg’

5p+5q

CJIOeHuUe

e) .
p*-q* p*-¢°
E+k _TR-9,
k2-9 k2-9’

2a2

a®+4

e)

1 gt

?’ b_z, ab’

12° 10c  10c  10¢’
a5 a) 2a2—1+a+4 B) x;y_x:y;
ook mieimes
*% a)% x+y. e/ mﬁzn—mnjn;
5 a‘il_m L) c;-g-'-;%g;
7 By M-
6) 3a+2b  2a+3b r) 2mn m2+n2;
a+h e Y
48 Ilpusenure apobu K 00IeMy 3HaAMEHATENIO:
8) g H oo o )
6) ¢ u 23 R T 3)
B) - u &) 5 m L

c—x " cx .
c+x c—x
a-b a’+b
2 2 i
a“+ab b* +ab

a®-4a+4 a?-4a+4°
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[IpuseauTe Apo6u K 06LieMy 3HAMEHATEIO M BBITOJHHUTE CJIOMKe-
Hue M BHRIYMTAHUE, B KadecTBe 00pasia MCIoab3yiire mpumep 2
u3 rexcra (49—50).

2m 3m x x a e

o Lo B) — — —} i1 P
) 5t 5 Vet e Y BRETE

2 T c a b a
0) =——; —_—t — e) ———.
)" % D o T ed’ PR

1 x  x-y 2¢ c+d
a) —+ : B - - - H
) % x+y }x-i-y x 'n')c-d c

5 3a-5
5)—+ . r) m+n_n+m; e) p -___g'

a a+l m m-n qg-p 49q
Haiianre cyMMy M pPasHOCTH JApobeit:

1 1, P—q ptq.
a — Hu B) — n —=;
)a—b a+b’ )p+q pP-q

=]

gy otl y o2 r L
)a—l a+1 )m+4 m-—4

BeimosHUTe eficTBHAsA; B KauecTBe 00pasiia MCIIOJNb3yiTe NpUMep 3
u3 rexcra (52—53).

a) n—l_n+1; r) l—xz_l—ax;
2n bn xyz axy
2. Ak +b +b
6) = ——%; m -
x xy be b
1, 1-4° 1+b , 1-
B) = +—i; e) +—==.
y abe a‘e
1 i +
a)l+—+—l—; B)x+y_x 2 ¥ z;
x y xy xy xz yz
1 2 1 3x+1 2y+1 , 3x—y
— — =4 r - “e !
©) b? b2+b' T 2y bxy

Vupoctute Beipaxkenue (54—56).
4b 4 1 1

—_— 3 + ;
A 3p+3 b+ B) La+b)  bla+b)
) x _x . ) 3x 3y
4(x-1) 6(x-1)° yx+y) x(x+y)
2a Ha 4dp p
— 1’! — -
) 3,+3 ' 6a+6’ ) 9p+9q 3p+3q’
e m . x ¥y __..
6) 4m-4 12m-12° A) ax+ay+by+bx’

5) % 4 3x | o a &
2x -2y ' 8x-8y’ ) %b—cd ab-ad"
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56

57

58

2a 2 y? v
a ey ) — - ;
)az—bz a+b )y‘!-2y+1 y—1
6) r.'2+25_ ¢ }a+b_az+b2_
c%-25 c+5’ a a-b a?-p2’
5) 2 8 e) m2+n2_m—n
3a+2 9a°-4’ m?-n® m+n’

© MPUMEHSEM AN respy © Haiigure 3HaueHHe BhIPa)KeHWA TIPH 3a-
JAHHBIX 3HAYEHHAX TePeMEeHHbIX:

); 5 ==18;
2
6) — = i ; m=-—0,6; n=2,5;
mn-=m n—m
2
B) — 2“; =, a=-100; c=-85;
a-—-c a —ac
2
PEL 2 ol
S =
2 2
ol a’?+ab  bZ+ab’ a=0,25; b=4;
&) —— - —+—; x=—0,17; y=100.

xy—x Yy -xy

PA3EMPAEM CNOCOB PEWEHMS = 1) BamMeHUTe 3HAMEHATENb OZ-
HOM M3 Apo6eif TPOTHBOIOIOMHEIM BBRIDa’KEeHHUEeM M IOMeHSAHTe
SHAK Iepej dTOH ApPoObi0. YNIPOCTUTE HOJIYUYUBIIEECH BBHIPAMKEHHE:

2x 2y m-+n n
a) —— +—L - ;
)x—y y—x B) m-n n—-m?
ath a+2b g=1 @g+1
G)b a+ a-b"’ £ a-2 2-a°
2 2 2x 2
O6pasey. a) —+—4 = - ..

X-y Yy-x x-y x-y
Hosenure mpeobpasoBanme [0 KOHIA.

2) Ilpuseaure npobu kK o6IIeMy 3HAMEHATEIIO, 3aMEHHB Y OmHOI
U3 HUX YUCTUTE]Th U 3HAMEHATeNb HA MPOTUBOIOJIOKHEIE BhIpaske-
HHUsA, & 3aTeM BLIIIOJHUTE OelicTBHe:

3b—a 4b 1=% . 1T=6x

) b—a+a—b’ B) x—y+y—x’
+ = 2 3n—

6) 2y x+x 3y . r m + n m.

x-1 1-x' m-n n-m
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a-b a-b a=h e

Iosepure mnmpeobpasoBaHuWe 10 KOHIA.

Ofpazel. g 3bb_—aa+ 4 _a-3b  _4b

YiupocTuTe BhIpAMKEHHE:

L BPE, 2c-5 ¢+b, T . 2 .
)b—l 1-5? B) a-¢ c-a’ m?-4 4-m?%
2
4 3-2a x 9 . 2x—-1 -1
6) 2(1—1+ 1-2a’ % x—3+3—x’ L x-1 +y—x’

IModckaska. B kakaoM caydae IpUMeHUTE OXUH M3 CIOCO00B, pac-
CMOTPEHHBIX B yupaskHeHuu 58, — Hambosee yAOOHBIH A NaHHO-
ro caydas.

BEPHO MM HEBEPHO I a) JIBa BOCBMHMKJIACCHUKA NPU BBINOJHEe-
HUU CAMOCTOATENbHON padoThl MOJYYMUIM pasHble OTBETHI Ha 3aja-

a
Hue: «IIpeacraspTe BhIpa)KeHue , +a B BUAE apo6u». OrBeT mep-

a+ab
OTBeT BTOpPOTro

soro 24
oro b

b ]
U B uém ero ommubkKa?

. Kro ma Hux mpaB, a KTo omubcs

154>
0) Yuuresp NPEAJOKHUI MPEACTABUTH BBHIDAYKEHHE 7 —H — ba+1
B BHUje APOGM M YIPOCTHTH MOJy4YeHHYIO Apobb. HerBepo ydaliux-
cA HAYaJM Tpeobpas’oBaHHME IO-DASHOMY, W KaKAbIH yBEpAT, UTO
oH mpaB. PasGepurech, B KaKuX caydasx npeodpasoBaHHUA BepHLIE,
a B xaxkux HeT. [[oBequTe BepHEIE DEIIEeHUs A0 KOHIIA.

Mgy — BB B

2) %—5a+1=1L:;f‘;—”=

3 b‘lczs—i_5a+1=31a5322_(5‘1“1)= 31;)222'5“_1—1'=
4) %—5a+1=31%32§—(5a+1)=%_ 5“:12

IIpeacTaBbTe BhIpaskKeHHe B BuJe Apobu; B KadyecTse obGpasna wmc-
nosabayiTe npumep 5 us Texcra (61—62).

b
a)%+a; B)y-i; B =~ @53

m 3 [ ¢ 2
6)?—171, P}E+E_1’ e)l—;+;~.
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Sx 2¢2 10x%-2
62 . T _ X —ma,
a)x_y+5, T == 2¢; x) 4x S
1522 . | 1-ab.
= R 55 94 3) 2+ —=;
n-1 3a+1
B)7_:uc+y € 2m_m_n_; 5.1 L

63  VYnpocrure BhIpazkeHHe:
1+x , 1-x  2x2 %) y 6 y-3 y

a + - ¥ 5
e leg 10 y:i+3y oy y+3
6L _ 2 1 a(4a-b) a _ b*
)a+b a®-p%  a-b’ 1 8a-3b 3 a-b’

64 B PACCYXNAEM B a) Haiigure apo6s, KOTOPYIO HAJO0 CJOMXKWTH

—¢?

¢ ApoGBI0 —~——, YTO6EI mOMYUUTH —

= IIpoBepsTe peayinTar.
¢"+2¢c c“+2

6) Haiinure apoGb, KOTOPYI HAAO CJOMKHTE C APOOBIO ;3—3,

3x?2
x%4+27

4TOOBI HOJIYYHATEH

Ynpocrure Beipaxenue (65—68).

65 a) a _ a . B) m+n " m-n =
ax-x? ax+x?’ m’n—-mn®  m®n +mn?’
- b a+b x+y 4x
6 - r) — 3
)a +ab  a’-ab xy—y2 x2—y?
66 i+ 4 __ 2 . % cantt R 0 l;
) ¢ a®-a a+1l’ ) (:c—l)2 x—1 x
x—-2 x+2 8 o 1 m+n 4mn
6) x+2 x-2 @ x’ m+n m2-mn+n?® m3+n?’
67 & m+n+ dmn § 4 + 2
)m—n n?-m?’ }c2—25 5¢—c?’
2
1-a 1+a X x
—_— - +___.
o a’-a 1-a% L (x-3)?2 3-x’
b a yz +1
B) ——5+——ag o L -1
ab-a ab-b (1-y y-1
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2 2
a a“+b a a 2+a 2-a
a 3 * ; = = ;
)a—b b’—a?  a+b B) 4-ag° 2a-4 4+2a
112y z+1 2 1
x+y y-x x2-y¥ D -1 1-% =+l
IlpencraBeTe B BHIe Apobu:
9 — _2x-y®, 64+ b— 120
a) x y y ] I') 6+b$
-3 x2+4
6) 1- a+3+a, B ——g—% 2;
+b? 2
B)“z +2a - b; e)a_ls——a+l.

W PA3BMPAEM Ccnocob PEWEHMS B IlpeacraBpre Apo6sr B BHUAE
CYMMBI MJIM B BHJE PA3HOCTH MHOI'O4YJiIeHa H .Il;poﬁn:

2 2, .2 2 2
a) a ; - B) m+n ; I") X"+ X2+ 2 .
a-1 g™—1 m-n x+z
2 2 2
5 x“-1+1 x°-1 1 1
O6paaeu,. x+1 x+1 _x+1+x+1-—x~1+x+1'
® NOKA3bBAEM M Jlokaskure, 4TO:
1 1 1
) Gooya-0 T G-o0-a) T c-axe-n %

1 + 1 + 1 3
a(a+1) (a+1)a+2) (a+2)a+3) a(a+3)

6)

ITodckaska. 6) Crayasa cjIoKUTe MEPBYIO M BTOPYIO Apobu, 3aTeM
npubaBbTe TPETHIO,

B UCCNEAYEM M
1) IIpoBepbTe paBeHCTBA:

S T 1 S T 1.4
2 8§ 23 3 4 34’ 4 5
IIpofoKHuTe 3TY LENOYKY paBeHCTB. 3alHIINTe COOTBETCTBYIOLIEe
OyKBEHHOE PaBEHCTBO M JOKaXHTE €ero.

2) Hpnmenu're ,norcaaaﬂﬂoe PABEHCTBO JJIA YIPOIEHUA BhIPa’KeHHH:

1
a) 1. 2+2 3+—+'"+ A+

1 1 1
2+ T @rnE+2) Tt rooyx+100)

0)

3) YupoctuTe 3TH BBHIpaXKE€HUA APYTUM crocoboMm, mociIefoBaTeNIb-
HO CKJaABIBag Apobu. ITonyduics JH TOT »Ke pPesyabTar?
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n

1.4 YmHoxeHnne u neneHue
anrebpanyeckux apoben

BenmomauTe, KaK YMHOMKAIOT U JeJAT OOBIKHOBEeHHbIe Apobu. Ilis
9TOI'0 PACCMOTDPHUTE IPUMEpPDI:
3 2 3-2 6 4 5 4 7 4-7T 28
5 45
VMHOXEHHI0 Ha Jpo0b,

¥ 6 76 8’ 9°7T 95 9

O6GpaTuTe BHUMAaHWEe: JejleHHEe CBOLHUTCH K
00OpaTHYIO OeIUTeJI0.

Takum xe 00pasoM YMHOXKAIOT W AesAT ajdredpandeckue ApoOH.

YT106b1 YMHOMKHTE JP0O0L HA APOObL, HY)KHO IEPEMHOMKHUTH MX YHCJIH-
TeJIM M HX 3HaMEHaTeld U [OepBOe IIPOU3BEAEHHE BallUCaTh
B YHCJUTeNIe ApoBH, a BTOpOoe — B 3HAMeEHAaTeJe.

Yro6el pasfenuTs Apodh HA ApO6b, HYMKHO NeJUMOe YMHOMKHUTL Ha
Apobb, 06paTHYIO AeIHTENIO.

C nomompio 6yKB npasuna ymMHOMEHUA U DesleHUsA anzebpauieckux
dpobeil 3anUCHIBAIOTCA TaK:

i G aC AC_AD
B D B-D’ B"D B C°
Mpumep 1. Haiiaém nmpousseneHue M yacTHOe Apobeit 22 g
3x%y 4y
2 8x_ _2:3x _ 1
3x% 4y 3x2y 4y 2xy2’
2 3x 2 4y 24y 8

2x? x+y
NMpumep 2. TIpeobpasyem B Apobb IIpOU3BeneHUE = >
x“-y -
2x? Xty 2x2-(x+y) _ 2x
Xy x (x+ylx—-y)'x x-y

2__ —
Mpumep 3. IIpeoGpasyeM B Apo0b yacTHOe *— ¥ ;XY
y y
x*-xy x-y _ zt-ay . y? _ x(x—y)-y* — xy
y y? y  xy oy x-y

MpuMep 4. BBIDOIHUM yMHOXKEHHE APOOH —;-g Ha opHouNeH 4bd.
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BanumeM OAHOYJIEH B BHUAe Apobu cO 3HaMeHaTeleM, paBHBIM 1,
a 3aTeM BOCIOJb3yeMCsi MPABUJIOM YMHOMKEHHA Apobeit:
ab ab 4bd ab + 4bd

— e — 2
2d ®4=33"1 ~ a1 240

2
Mpumep 5. Pasmenum apobb @ﬁi Ha oxHouseHn 10abc.

Kak ¥ B npeBIAyINEeM OpuMepe, IpeACTaBUM OJHOUYJIEH B BHUAE ADPO-
61 co 3HamMeHaTeJeM, PaBHBIM 1, a 3aTeM BOCHOJIb3yeMCs IIPaABMJIOM Je-
JeHus nppobeii:

5ab «1Bibe _5a’» 10abc _5a°b 1 _ 5a®%-1 _ a_
6 ° 1 6 10abe 6-10abc 12¢’

CchopMyn1pyiTe NPasuna yMHOXeHWs 1 feneHns oDbikHOBEHHbIX Apoben v Bbi-
1.2 5 8 4 10

NOMHWUTE OEWCTBUR: ——+=; —:1—; 2:—.
25 69 15" 7

CchopMynmpyiTe npasuna yMHOXeHWs v aenexHus anrebpandeckux apobein v Bbl-

NONHUTE: YyMHOXeHWe apobewt % " %; penexue apobu % Ha Apobb g_

OBBACHWTE, Kak NPUMEHUTL NpaBuno yMHOXeHws Opobei k npeobpaszosaHuio
be = 5 be
npownisefeHuns %-ﬁac. Hamgute 310 npowusseneHwe. Havpgute YactHoe EE:GaC'

NPOKOMMEHTUPYITE CBOU AEUCTBUA.

LEACTBYEM NO NPABMAY (73—75)
73 BruImosHUTE YMHOMEHHE!

a b, 2a% a2 1. 2
a) 53 6) 3 3’ >  z’ B a1 -1

74 BeInoJHHUTe JeleHUe:
) I ¢ n+3 1

a) 3 a B) T3 in+a
m 1 b-5
3] si— —
2 n r S4B B °
75 BeinonHUTE OeHCTBUA:
a el .y, a'? 102°.
e3P ymd A
2 4 3
x x a’ _a 3mn 6m
6) —ie—; i) S=he— e) T
y "2y b® b 2pq”  pq
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76  Kax Bo3BecTM B creneHb Apob6n? BeIMOJHHTE BO3BEJEHHE B CTe-
IIeHb:

a) [{-T; B) [%T; ) (*TT‘ ) [—3:73]2;
2 4 ;
0) [%]; r) (11':;3]3; e) [ yT 5 [—%T.

77 BbINOJIHATE YMHOMKEHHUE:

2 + a+1 b |
a) L.2-x., g = _.22F "
x yz ’ 5x+5y y a
2 ac—cd d
L R e O B) ety
)_2: ab b2’ b a-b’ g &£

7% BbIDOJHUTE AeIeHUE:

a) ax-xy ,a’-ay . r) _I_:L;
e . o » az_ab a2_b2
6 ab+ac  ab-ac, a“+ab  a“+a
T e 0 BT
c be b b
¥ 1 2_ —n2
B) ! : e)m mn  mn—n-
xt=p~ bx+by = m
79  BslnosHWUTE HEHCTBUA!
3
ac —cd cd b . b .
. . 7 1 B e Gt
T ) 022"002 e?-p%’
%) x2—2x_x2y—2xy_ e) m-—n" _ 2mn .
yz 4 4 2 2mn® 8m-3n
2
5 x2-y% 8x+38y, . a’® s
2 @ & a’-2ab+b% " ab-b>
oy et 2x g) Et2pata® %
8y xy+y?’ 2p =g

PA3BMPAEM CNOCOB PEWEHUS  YOpOCTHTE BLIPAYKEHHUE:

5x—5y x> -»°, ¥
e | r) 2 B
x y—x Yy y—x
o? o 2a* 10a
6) 554, W) =y
e e 25—-5a (a-35)
) a @l . e) m _11'1,2—#1'7.2
ab—b?  pi-gP’ 3m-3n m?
x-y.y—x__x-y _b :_(x-y)bz_g
Obpaseu. a ' b a y-x a(x—y) a'
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21 Haiigure npoussesieHue Apobu U oxHOYWIEHa (IpuMep 4 U3 TeKcTa):

1 a
a) a*; B)ﬂ'za; ,a)— be;
3 c a
6) —'y; r) 8x- =3 e) axy .
22 Haiipure vyacTHOe (Dpumep 5 Hu3 TERCTS.)
a) %:y; B) 3a:2; ,El) — (bc),
1 2ab
6 5y e » :_'
) m:t r) 22 6b); e) mpq: -
BuINOTHUTE YMHOYKEHHE WU JleJIeHHe (83-—84).
83 2 X, 3a o 22 ’
a) 2x7y -3 B) L,z 8ab3 ) 3b3 :(6ab);
6) 5ab2:£;-; r) =% 12’" :(6m?n?);  e) 18pq°® *9—‘0
84 a) Jc_"”°(Jc+_1,.');
X
a-2, x —2::.'(.’-!—22
6) (2a+ 6) ET e) (x—2): R 5
2
B) -(2a - b); ) P—*"‘M:(p*—z;);
2a-b p-2
m—1 b 2
— i . :(ab—=b").
r) (2m—3) e 3) i (a )

85 VYuopocruTe BBIpaKeHHE:

2x2y a 2x° 3 2. 1 1 5 X 6x2
a i B) 2y =55 dxy =
) e xya asy ) Y 3 y3 ) Y 7§ H
.50%), a®, 2ab° | oo (2b%): 3_"12.1‘1_“
0) [ = ] Cry r) e 6ac:(2b%); e) 22 :(15mn).
Brimonuaure aeiicreus (86—89).
3 2_ » 2_
86 a) x2 9 x2 25; 8 4x—y g 4::2 xyz;
~B5x x"+8x x2+xy 2x%-2y
6) b*-ab , ab . 1 a’+4a+4 B a’~a
a’+ad " d%+ad’ 2a-2 3a+6"
i 2z-2 2y +22)°
87 a) (c—d)® . d e, ) z-2y  (2y+22)°

cd?+d®" dt 2z+2y)% (2y—-22)*°
(@a+b)?® (b-a)® (x-272  (4-22)°

0) 3 = T e 5

(a-b)* 8(a+tbd) (x—1)* (3-8x)
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- ¢° , pz_‘,qz-
p'-¢* p-q’

3, 3

x"+y =
88 a) 5 ;

=y y+tx

B)

6) 2x3+22%  x8- x2z+x22 r) x*-16  x%+8
xz-x2 x2- 22 : xi-4x+4 x-2°
2 2 3.2
n—n i | n“—4 x°- x4+ 1
89 a) . 5 ; 6) £z =2

2+n 2n-n n—1 x2+xy+y2.x3—y3 (y~x)3'

90 W NPUMEHSEM ANTEGPY M Haiizure ¢ noMOmBI0 KAALKYJATOPA
3HaYeHWe BbIPDAXKEHUA:
a) % npu x=1,25 u y=1,6; npu x=0,032 u y=0,04;
2x—y
6) 5y

npu x=10,24 u y=0,25; opu x=5,12 u y=0,5;

2
B) —x% npu x=0,9 u y="7,5; npu x=10,8 u y=0,45.

Vrkasanue. a) YTo6bl BBINOJHATH BLIUUCJICHHUS HEINpPePLIBHOMN

+
IenoYKo#, mpeobpasyeM BhIpakeHue xx—y"’ CJeAYINUM 06pazom:

xty _xty 1 _xty,
xy x oy x

1.5 npeo6pazoBanue BbipaxeHnn, il

copepXawmx anrebpanueckne apobu B

Ber pacemoTpenu mpapumiia, 0 KOTOPBIM CHKJAABIBAIOT, BEIYHTAIOT,
YMHOXKAIOT U JledAT ABe airebpaumdeckue Apobu, T. e. npeobpasoBLIBA-
0T B Apo0b MX CyMMy, pasHOCTb, IPOM3BeJeHNEe M dacTHoe. Iloib3ysch
9THMH IPABUJIAMM, MOKHO NPeoOpas3oBBIBATE U GoJiee CJIOMKHBIE BBIpAa-
JKeHUd, cojep:xamiue anredpandeckue ApoOu.

MpuMep 1. VmnpocTum BEIpa)KeHue
a’+b? : a __b
(a+b)* " la-b a+b)"

IIpeobpasoBaHue 5TOro BEIpasKeHHs yAOOHO BBIIOJHATHL IO JeiicT-
BHAM:

1) 4 __b _aa+b)-bla-b) a’+ab-ab+b®  a*+p?
)a—b a+b  (a-bla+b) (@a-b)a+b)  (a—b)a+b)’
2) a®+b* a?+b®? _ (@®+b®)-(a-b):(atb) _a-b

(@a+b)? (a-b)a+b) (a+b)%(a’+b? a+b’
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-b
Takum 06pasoM, JaHHOe BBEIpa)KeHHE PaBHO ApoOH h.

Mpumep 2. VYupocTum BhIpa*KeHUE

( &% _|-@'-bY.

a’-b%  a’+b

3nech, Kak W B NpeABIAYINEM OpUMepe, MOXKHO cHauajga mpeobpa-
30BaTh BHIDAXEHNE B cKoOKax, a 3aTeM YMHOMXHTH De3yJbTaT Ha ABY-
wren a*— b*. Ho mMoxHO neiicrBoBaTh n uHaue. [pyusnen a'— b* pemur-
csd Ha 3HaMeHaTelb KaiKJIoW u3 apobeil, cOCTABIAAKINUX pPAa3HOCTH
B cxobrax. IToaTomy nenecoo6pasHo cHAYaia PACKPBITH CKOOKM, BBIIIOJ-
HUB YMHOMKEHHWE Ha JTOT ABYUYJIEH:

a_ (a 4)_ a(a*-b%h _ a(a4—b4) _
a®-5* 2+bg a®-b? a’+b?

=a(a*+ b3 —-a(a*-b)=a(a*+b*-a’*+b*) =2ab"
MpumMep 3. JlokaskeMm, 4TO BhIpakeHHe

(c*~1): [T1+1]+5

MOJKeT NPUHHMATL TOJbBKO IOJOXKHUTeJbHble 3HAUeHMUA.
Ilpeskae Bcero ympocTHM AaHHOE BLIDAXKEHHWE, BBIINOJHHUB yKa3aH-
HBIE JeHCTBUA:

2 e?+e+1
1) C+1+1 c+1
2) (Ca_ 1): e2+e+1 [L-l)(r: +c+1)(c+1) 62—1;

c+1 c2te+1

3) (c*-1)+5=c”+4.

Takum o6pasoM, MBI IpeofpasoBaly NaHHOE BBIPAKEHHE B JIByUYJIEH
¢® + 4. Ho 5TOT AByYNeH TPHUHUMAET TOJBLKO MOJOKHTEJbHbIE 3HAYE-
HUSI. 3HAYWUT, U DABHOE €My MCXOIHOEe BbIpajkeHue IpHU BCeX MOMYCTH-
MbIX 3HAUEHHUAX [EPEeMEHHOI ¢ MOeT IPMHUMATH TOJbKO MOJOMHUTENb"
Hble 3HAYeHHH,

CHa4ana no

-n _m-n\ m-n
m mn

BbinonHute npeobpazoBaHue BbipaxXeHus (m
OeNCTBMAM, KakK COenaHo B npumepe 1, a 3ateM cnocobom, KOTOPLINA NMpUMEHEH
B Npumepe 2.

—1 B pesynbrate npeobpa3oBaHWA BbIpaxkeHWs B npumepe 3 nonydYeH OBy4YneH
c® + 4. OBbAcHWTe, NOYeMy 3TOT ABYHNEH NPW NIODbIX 3HAYeHUsX ¢ nonoxwmTe-
nex,
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(=}
N

P

Yupocrure Beipakenue (91—94).

xy (1 11, u_ o u u"+uv
a) xX=y [y2 xz} P) [u—u u+v] 2v
mn® (2 2\ c—d , 2 \ c*+d?
& n®-m? [m n]’ A) [ d +c—d]' c—-d’
_Ba—-4) at2 a+b a+b) atbd
B) (a a+2] aZ-2a’ e) [ a b ]°a262
8) (o-4):@@+on B [y i-2fe-u
6) (x*-yd:[L1+21); 1) (a+b)* i+ 4=
2 gl a®  b® ab )
a) 2 a’-ab b+1 2 n_nzwna. n
1-b %1 a’ n+a n-a’
m2-9_(m~3)2 6 v+3  v+3
6) m  om 3 m’ ) 1—u+u—1 Ll
L 70, a b (a_2%)
4) [1 u+u] [1+ ] B) [b+a+2]'[b a]’

L - ik , 1 1 ) L 1
6) (x+z x—z] [x+z+x—z]’ r) [ y] (y+1 y—l]'
BLIIIOJIHX{'I‘E BO3BeJeHHNe B KBaapar:
i (et T &, B
[e+e)s = (5+2);
12 2
o tf (]

Hoacxaarca MosxHO BocHoJb3OBaThcsa (opmyaamu (a + b)? =

= a? + 2ab + b2 s aTOoro B KaMA0M cjydae OIpeaesIuTe, KaKoe
BeIpajsKeHMEe HAJ0 TOACTABUTH B (OPMYJIYy BMECTO @ U Kakoe —
BMecTOo b, u npumenure GhopMyay.

VopocTure BBRIpaskeHue:
1Yo, z 1¥_[£.8
a) [c+c] 23 B) {y-!-x 2+ch

o) (m-2)-(m+2); o (a+2E2)f-(a-22.
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Q7 PA3BMPAEM CNOCOB PEWEHMA
§_l 1_. i 4

2 ¥ a
8) —3 B —= W
2-2 hx Z-a

3 y b
3+£ x ¥ u-3

6) Q’; 1.,) Y -", e) u
3_£ £+£ .1‘._3
q g X v uv

a a
241 (2+1)ab
[b )a a2+ab__a(a+b]

Obpaseu. . - -
Boa (2+1]ab b’ +ab  bla+b)
a

-
5

98 Breipasure u3 GOPMYJH KaXAYIO IMEePEMEHHYI0O Yepe3 OCTAJIbHBIE

IepeMeHHEIE:
1 1 1 1 1 1
NE"aTn VoTgty

Yuopocture BEIpa;kenue (99—100).

x2+1 x ] x+x2_

x+1 1-x2 x-1 .(1—x)2’

99 ) [ 2

g
6)(65),

a’+ba

5 _a*+25 5 )
a+5 a’-25 b5-af

2-xy y3- xy

5 4 . A 3 b
b2-4  4-4b+b% |2b+b2 4+2b |

14+x 1=y _x2+y2+2xy_ x
Coaxfy-xy? 2oy

9 \.(_m 3m .
100 a) m+3+m—3]'[m~3+(3—m)2]'

n n_\.(_ 1 i
% '[n+1+n 1]’

[
[ 3

n) (’“—3+1]=(%-i+1];
[ .
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B NOoKA3bBAEM (101—102) &

101 [loxakure, YTO 3HAYEHUE BHIPAYKEHMs He 3aBHCHT OT 3HAYEHHM
IepeMeHHBIX

165"‘-a2.[ a+4b _ _a-4b ]
]

a —
) 4b a’—4ab a®+4ab

3y .( x-3y x + 3y
6) 2_ 2% 2 + 2
9y -x x“+8xy 3Bxy-—=x

102 JoxakuTe, 4YTO HpPH BCeX JONYCTHMBIX 3HAUYEHHAX IepPeMeHHBIX
3HAYEHNUA BHIPAMKEHUA:

b* b 1
a) [as ][ 2 ] OTpHIIATEIbHBI;

—abz_a2—ab b2+ab_a+b

) -y x+y? [x+9+x‘y

2x+2y x4 xy+y’

HeoTpuIoaTeJbHBI.
x—y x+y

103 VopoctuTe BRIpasKeHHe:
2z 1 1 1
- PP AT AP, : _+ [y r=pe———
a) [1 4 2—1] [z z] [z 23]'
6) _5_+_02+7 (f_.a _a | _6a |
= a+5 a-3 a+3| 25-a*’

a®- v’ [a+b a—b]. a®+ab+b*

B) 2a+2b |a-b  a+b| (a+b)® ’
1 224 y?-xy xy-y> 1
+ y -xy xy-y

X+y yz—x2 x3+y3 _(x +y)?°

r)

104 & PA3BMPAEM CNOCOB PEWEHWS M

1
a) Jlano: x+%=y_ Bripasure x2+? yepes y.

0) Hano: x—%=y. Bripasure x3+—13 yepes Y.
X

Obpa3seuy. ano: x+%=y. Brrpaszum x“—% uepes y:

2 2 4 4
(x+g] =x24+2-x-=+5=x*+4+.
e X x -

2
x

2
] -4=y’-4.
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105 W Uccnenvem W 1) TIposepsTe paBeHCTBa:

g bl il 1), g l_1)a 1y
+4 2 2 4 36 2|18 5)

CocTaBbTe emé HeCKOJLKO TAKHMX JKe DPABEHCTB. SaIllUIINUTe COOT-
BeTCTByIOIee OyKBEHHOEe PAaBEHCTBO M JOKayKHUTe ero.

2) IlpumMeHUTe NOKA3aHHOE DPAaBEHCTBO JJIs YIPOUIEHUA BEIpaMe-

HUI:
1 1 1 1
8) 35 57 79 T332
1 1 1
O cein araees T

(a+98)(a+100) "

YopocTuTe 3TH BBIPAYKEHUSA APYTHMM CI0CO00M, MOCIeA0BATEIBHO
cKJaaabiBad Apo6u. CoBmajau M Ballyd Pe3yabTaThi?

1.6 CreneHb C UenbiM MnokKasarenem

B 7 wkmacce B Kypce anrebpbsl M IpH H3YyYeHUU (PU3UKH BaM Yike
BCTpeUYaJHMCh CTEIeHH C OTPUIATEJbHBIMHM MOKa3aTeJdAMH, HalpuMmep
Takue BeIpakenus, xkaxk 107°, 37, (0,5)%. 1 BoI 3HaeTe, YTO BBIpAXKEHHE

10~ osmauaer Apo6b iﬁ Touno Tak xe 3‘3=i6, (0,6)°= 1 5
10 3 (0,5)

B obmem caydyae NpuUHHMAaeTCH cleyiolnee

OnpepeneHune

Jlnsa mo6oro uucaa a, He PaBHOI'0 HYJI0, H I€JIOTO OTPHLATEeJbHO-
ro 4yMcaa —n

Hanpumep, 1o onpezneaeHUIO

S % 1 i 1
=) (-4 16’ [5] 1) e
;] =

O6paTuTe BHUMAaHHUE: PABEHCTBO a‘“:% o3HAYaeT, YTO YUcyaa @
a

(=1

# a"— BaauMHO obpaTHble; UX mnpousBezeHme paBHo 1. B uacrHOCTH,
a”' ecth umcio, OGpaTHOE YUCTY a.
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Taxkum o6pasomM, Bbl 3HAETE, UTO O3HAUAET CTENeHb, IOKAa3aTe/Ib KO-
TOPO¥ — TPOWBBOJILHOE HATYPAJIBHOE HJIH IeJI0e OTPUIATEeJbHOe UHCJIO.
OpHako, 4ToOBI IIOHSATHE CTENMEHM MMEJO CMBICJ HpPHA JI060M IeJIoM TIo-
KasaTejle, HaM €Il€é HYXXHO JOTOBOPUTHLCH, YTO O3HAYAET CTEeleHb C II0-
KasaTeJieM, PaBHBIM HyJI10. i aTOoro ciyuas npuHAMAaeTcs cJeAyiolee

Onpepene
Jaa mo6oro umcia a, He paBHOro Hymo, a’ = 1.

B coorBeTcTBHH ¢ 3TUM omnpeaeIeHHEM

0
=1, (-12)° = 1, [g] =1,

BameruM, 4TO Takme BeIpaxkeHus, kak 0 °, 0°, cmbicia He MMerorT.

Crenenu ¢ NeabpIMH IIoKasaTe/JIdAMH HCIOJIB3VITCHA [IJIA 3alHcH 60Mb-
IMUX ¥ MaJlblX 4YHCeJI B TaK Ha3blBaeMOM cmané‘apmuom aude.

CrasgapTHEIM BHJAOM YHCJa Ha3bIBAIOT €ro 3allUCh B BU/E MPOHM3Be-
aeaus a * 10", rze 1 < a< 10 u n — nenoe yumeso.

Hanpumep, macca 3eMam m Macca aTroMa BOJOpOJa, 3allMCAHHBIE
B CTAaHAApTHOM BHJE, COOTBETCTBEHHO paBHBI 5,98 - 102! xr u
1,67 - 10 %" kr. Eciu ot Macchl IPeJCTABATH B AECATUYHON 3AIMCH, TO
nojydyaTrca TaKHe «IJHHHBIE» YHCJIA:

5,98 - 10* xr = 5980 000 000 000 000 000 000 000 xr,
1,67+ 107*" xr = 0,00000000000000000000000000167 xr.

Bel BUAMTE, 4TO 3ammch GOJBIIMX M MAJBIX YUCEJ B CTAHAAPTHOM
BUJle JeaeT UX «0003pUMBIMHI», GoJiee yAOOHBIMM [Jisi OIEHKH, CpaBHe-
HU#A, BBIIOJIHEHHUS HEHCTBHIA.

MpuMep. BeisicHUM, BO CKOJBKO pa3
Macca 3eMuu GoJiblie macew! JIyHBL.

Macca 3emaun, Kak CKa3aHO Bbllle,
paBHa 5,98 * 10°* kr, a macca JIyHbI —
7,35+ 10°* kr. Hailgém ux oTHOIIeHUE:

598-10** 598 10

2
= Lo £ . = 0'
7,35-1022 7,35 1022 0,8:10"=8

Takum obpazom, macca 3eman GoJbIle
macces! JIyeer npumepso B 80 pas.

Bocnonb3ynteck onpepeneHnem cCreneHn C ue-
NnblM OTpUUATENBHBIM NOKa3aTenem ONd Haxox-

oy
LEHUA 3HaYeHns BbipaxeHus: (8)7%; 5

-3
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3anuwmTe Yucno, obpatHoe AaHHOMY, C MOMOLLLIO nokasatens —1 W Hangute 310
2 2

-1
yucno: 8; (é), —3. Haitaute npousseneHue; 8 - 87" :(g]-[g) po(=3)-(=3)7".

CchopmynupymnTe onpeaeneHue cTeneHn ¢ HynesbiM nokasareneM. Yemy pasHo 100%?

ﬂpe.B.CTaBbTe B .EI.F.'CFITPI'-IHOI;I 3anucym 4MCno, 3anucaHHoe B CTaHOapPTHOM BLae:
59-107° 9,1-10°%

DEACTBYEM NO OnPefeneHmio (106—108)

106 BameHUTe BHIpa)KeHUE PABHBIM, HE COAEPIKAIIMM OTPHIATENBHBIX

moKasaTeJsei:

a) a’%; B) xy_l; o) a?+b% x) —10yz_19;

6) (5x) % r) 3m®n % e) (u—-v)? 3) 2(a + ¢) 3.
107 Boruucaure:

a) 37 274 1172 By 10 I

6) Y% (5% (2% ) 16% (-12)% (1)
108 HaliguTe 3Ha4YeHHe BBIPAXKEHHA:

91w weu
6) [g]hz; M (-0,3)% o) [—ST.

109 Kaxoe BmIpa)keHue paBHo 2 "?
_on 1 1 _1
N-2r DL L -5
PACCYXOAEM (110—111)

- ik = -23
110 CpaBHHTe C HYyJIeM 3Ha4dYeHud Bblpa}ReHHﬁ mlﬁ, m 16, mzs nm -,

ecau: a) m > 0; 6) m < 0. CgenaiiTe BBIBOZA.
ITodckaska. IlpoBeguTe YMCIOBOM SKCIEPHMEHT.

111 CpaBHuTe uMcIa @ ¥ a ', ecan:
a)0 <a<1; B) -1 <a < 0
6) a > 1; r)a < -1.

112 IlpepcraBbkTe B BHAe cTemeHu uucaa 10 caeayoniue uwucnia:
100; 10; 1; 0,1; 0,01; 0,001; 0,0001; 0,00001; 0,000001.

113 3anumuTre YMCJIO B BUJE CyMMbl PadpAAHBIX CJaraeMbiX (BOCIIOJIb-
gyiiTech pesyJbTaraMu yopakHeHua 112):
a) 17,214; B) 0,3214; nx) 0,03718;
0) 426,503; r) 0,15268; e) 0,002051.

O6pasey. 523,48=5-10°+2-10'+3-10°+4-10"'+ 81072
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1174 Yucso npeicraBiieHO B BHAE CYMMBI PaspAAHBIX cJjaraeMbix. 3a-
IIUIIATE 3TO YHCJIO B AECATHUUYHON (popMme:
a) 2:10°+ 8-10*+ 1-10°+ 5-10°+ 3-10' + 2 - 10%
6) 7-10'+ 2-10°+ 2-10'+ 3-102%+ 4-107%
B)5-101+ 2-102+ 3-10°%+ 4-107%;
r)4-10°+0-10'+3-10°+ 0-101+ 2-102%+ 5-1072,

AHANU3UPYEM M PACCYXOAEM (115—116)

115 IlpexcTaBbTe 4YJIeHBI MOCJEAOBATEILHOCTH B BHUJE CTeNeHeH ¢ OX-
HUM M TEM K€ HaTypaJibHbIM OCHOBaHMEeM. 3alWINuTe TPH CJIeny-
OLIMX YJeHa IocJegoBaresbHOCTH. Karkoe uucao GyaeT CTOATH
B 3TOH mocaemoBarenabHocTH Ha 100-m mecTe? Ha MecTe ¢ HOMe-

pom n?
1. 1. % 1 j I T |
a) =3 =3 =3 ==3 e s B) =5 =3 TSobieess
)2’4’8’16 )3927
T T oo dg L
6) 1’ Es 4: 8; sen 3 I‘) 3, 1, 3, 9, cen w

116 BamosHuTe Tadbauny. Kak Ipu 3alojHEHHU BTODPOH CTPOKH MOXK-
HO HCIIOJIb30BATh Pe3yJIbTAThl IEPBOM?

x |-6|-5|-4|-83|-2|-1]0|1]2|3]4|5]F6

)

IIpeacraBepre Apo0b B BUOEe NPOU3BENEHUA:
2

a 1 m 5

a) —» B) — ) —=i ) —;
) o2 ) > ) I ) o
2 2 k

6) 5 0 = e 2 a3 4.
y 3c m+n n

OOKA3BIBAEM  JloKasKkuTe, UTO:

1 "

1 a 2
a §:§=23; 6) e B) ;g=ab.

o 3anuuinTe BhIpa)keHUe, paBHOe JAaHHOMY M He cojiepkaliee OTpu-
IaTeJIbHBIX TOKAa3aTese:

2 m xy .
) 3_17 ? ) np_2 ? fu;) z_l 3
-2
b
8 23 0 e) =
e (a+b)?2 x"y~*
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Haiigure 3HaueHHe BbIPAXKEHUS:
2—3'3 2, -2 8'1 8"2.9—1
&) =3 6) 2 }? : B) ———; ) —
4 2 6°-4 12

PABOTAEM C CUMBONAMMKU (121—122)

1 Banumure ¢ IIOMOIIBI OTPHIATEJBHOI'O IOoKasaTeJld CTelleHH 4YHC-

JIo, oOpaTHOe JaHHOMY:

Yucno P 253 0,7 105 ' 255 Bl

o

O6GpaTHoe uyucio

Sanumure 0Oes OTpUIaATEeNBbHOTO IMOoKasaTesJasa CcTelleHHu 4YucJjao, paB-
HoOe:

a) {5)]1 6) [%]1 B) [%]1; r) [:;g]l

IIpepcraBbTe BeIWUYMHBI B JecATHYHOM sanucu (123—124),

a) [lnuna skBaTopa Semun paBHa 4 + 10* kM.

6) Teppuropusa Poccun cocrasasger 1,27 + 107 km®.
B) Ilo mamapim OOH, umcaenHocThs HaceneHus EBpo-
ner B 2006 r. cocraBmia mpumepHO 7,28 - 10° weso-
Bek, a Aszum — 3,9 - 10° yesnosex.

a) OnTuyecKUN MHUKPOCKOI HAaéT BO3MOYKHOCTH pas-
nugaTh 06BeKTH pasmMepamu xo 2,5+ 107% cm.

6) duamerp MoJieKyJibl Boabl paBeH 2,8 - 1077 mm.
B) Pagmyc atoma Bomopoza paseH 4,6+ 10°® mm.

3anuiuTe B CTAHZAPTHOM BuAe umuciao (125—126).
a) 98 000; B) 4 020 000; o) 14,8;

6) 156 000; r) 23 000 000 000; e) 506,37.
O6paszey. 54 300 = 5,4300 - 10 000 = 5,43 - 10",

26 a) 0,0081; B) 0,0000033; 1) 0,000000028;

6) 0,00153; r) 0,000000415; e) 0,000403.
O6pa3sey. 0,045 = 4,5: 100 = 4,5-0,01 = 4,5 1072,

1) Ecau umeno sanucaHo B craspaprHoMm Bume a * 10", To mokasa-
TeJb CTENEeHH N Ha3BIBAIOT NOPAGKOM 4ducia.

Kax BBI TOHMMAaeTe BBIpa’KeHME «OJHO YHCJIO HA HOPAAOK OoJiblue
npyroro» ? IlpuBeaure ImpUMephl.

2) Onpenenure MOPAAOK UYMCIA:

a) 25 670; 6) 3 400 000; B) 560 - 107; r) 751 - 10°.
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128

130

MNaea 1

JlomosIHKUTe 3aIMCh, BOCMIOJIL30BABIINCHL 00pasmoM:

a) 38 TeIC. KM = .. KM; r) 19,8 Teic. T = ... T;

6) 2167 THIC. T = .. T} n) 50,2 MJIH YeJIOBEK = ... YeJIOBEK;
B) 11 850 maur p. = ... p.; €) 0,7 mau ra = ... ra.

O6pasel. 683 mam kaur = 683 + 10° xuur = 6,83 + 10® xkuur.

a) 3a mepBble ABA Mecslla HACTYIHBIIEro roga B MHUpe OBIJIO mpo-
naso mpumepHo 1,02 - 107 kKommbpioTepoB. BhIpazuTe aTO WHCIIO
B MHJIIMOHAX MITYK.

6) Teppuropusi ArTapkTugbl cocrasasger 1,398 - 107 km®. Ckous-
KO 3TO ThICAY KBAJAPATHBIX KHJIOMeTpPOB?

MPUMEHAEM ANTEBEPY (130—132)

B rabsune npuseneHsl paccrosguusi or miuaHer CoJiHeUHOH cucre-
Mmel go CosHna:

MnaHeta PaccTosiHue, Km
Besepa 1,082 « 10°
Bemna '_ 1,495 - 10°
Mape oo 2,280 - 10°
Meprypwit 5,790 - 107
Hemtyn 4,497 - 10°
Caryps 1,427 - 10°
VYpan 2,871 -+ 10°
HOnurep : 7,781 - 10°

1) Kaxasa us naaner 6ausxke Bcex K Conuny? Kakas us HUX ganbk-
ure Bcex ot Comuna?

2) CocraBbTe HOBYK TabJuIly, IIOMECTHB B JIeBOM cTOJOIle HasBa-
HUA IJIaHeT B nopsaxke yaadeHunsa ux or ConHma, a B OpaBoM —
paccroauua no ComxHna (B MJIIH KM).

3) Ilokakure Ha cxeme (puc, 1.5) mpuMepHOe TMONOMXKEHUE KaMI0H
TJIAHETHI.

ConHe
® ; i . N . v

1000 2000 3000 4000 5000 6000 muH KM

" Puc. 1.5
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131 B mpomuom roay B Poccuu 6v110 ornpasieno 9,2 - 10" reerpamm,
u3 "Hux 0,5 % — memxayuapojubie. CKOJIBKO MeXAYHAPOAHBIX Te-
JlerpaMM OBLIO OTHPABJEHO B IPOILILJIOM roay?

2 Ilpu perieHHMH 3afady CYUTaMTE, YTO YMCIEHHOCTh HACEJeHHA Poc-
cuu npuMepHo paBHa 140 MuaH udenoBeK (B BBIYMCICHHAX HUCIOJIB-
3yiTe KaJbKYJIATOD).

a) 3a rox B Poccun 66110 BeImUTO 12 Mupa vamexk uyas «HoBwrii».
CKOJILKO 2T0 B CPeJlHEM HA uYeJIoBeKa?

6) B npomaom roay B Poccum Gblro usgano 1,3 Miapa 9KseMILIsA-
poB kHur. CKOJBKO KHUI M3JAaHO B CPeJHEM HA OJIHOTO 4eJoBeKa?
8B) Teppuropus Poccun cocrasnser 1,7 + 107 km®. OnpezennTte mioT-
HOCTH HaceJeHua B Poccum (cpeanee uucio xureneir Ha 1 kM),

133 Ilpm KaKuxX 3HAYEHHUAX M BEPHO PABEHCTBO:

a) 5" = 625; 6)2"=—>; B)3"=2T; 1) =10000
32 10

134 § JOKA3bBAEM B Jokakure, 4TO:

o (] -() o (-6 »()-6)

135 Brrumciaure, NOJIb3VACH JOKA3AHHBIM B IPEABbIAVIIEM YVIPaXHEHUHA
CBOMCTBOM:

2 -3
a) (5] 5
1Y? 7Y A -2
6) [z] . D) [E) S [—g] ;| 8) 0,572
136 PacnosoxuTe B mOpAAKe BO3pACTAHMA YHCIIA!
o (3] § (3)5 ()
gl & 2)’ %>
6) (2.5% 2,6; (2,6 26"
127 Pacnonosxure B nopsaxe yObIBaHHUA UHCIA:

a) [%]_5; [—3)_6; % [%]B;
0) (0,8)%; (0,8)0; 0,8; (O,S)AB.

138 § PAccyxnAeM B CpasauTre uucia a

W

B) [%]5 ) [—%T; x) 0,173

’u a?® (puc. 1.6, a, 06).

a) - - - 0) - - e
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139

aea 1

Haifiaure 3HaueHne Ka)kJoro M3 Beipaxkenuit x, (x + 1) ' u (2x) 7,
ecJIi M3BEeCTHO, YTO:

a) x'=10; 6) x'=0,1; B) x'=1.

W NPUMEHSEM ANTEEPY (140—144) & Ilpu pemeHuu B3ajad Hc-
HOJB3YHTE KANTbLKYJIATOP.

140 Cuuras, uTo cpemumit paguyc 3emun pases 6,37 - 10° kM, HaiiguTe:

141

142

143

144

a) IUIOLAAb TOBEPXHOCTH 3eMJIM, BHIDASHB €6 B MJIH KM
6) 00'b6M 3eMHOIrO WIADPA, BHIPABUB €r0 B MJIPJA KM°.

VYrkasanue. BocnoisbayiiTech (hopmMysaMu IJIOMAAM TTOBEPXHOCTH
cepsr S = 4nR” u o6BEMa Imapa V — %nR", rge R — paguyc mapa
u n=3,14.

Paccrosane or Comnna g0 3emMan npuHUMAKOT 3a 1 acTpoHOMHYeC-
KYyI0 eIuHUNY (a. e.). Bocmosb3oBaBIIuCh JaHHBIMY TAGJIHUIBI B VII-
paxxHeHNH 130, BRIpaszuTe B ACTPOHOMHUYECKHUX EAHMHUIAX PACCTO-
auua ot Comrna go Mepkypus, or Conuua go Mapca, or Connna
po Onurepa, or Comnna ao Henryna.

Paccroaname ot 3emuam mo Oamaxaiimein mocae CoaHIa 3Be3Ibl
o IlentaBpa pasuo 4,1 10'® xm. Ba xaxoe BpeMs MIOXOOUT OO0
3emum cBer or ConHua u ot 3se3anl o [lenraspa? (CxopocTs cBe-
Ta 300 000 km/c.)

B 2007 I. OfHA M3 TesnedoHHBIX KomMnaHuil Poccum obecneunna
1,68 - 10 MeXAYTOPOAHBIX Tejle(OHHBIX HepPeroBOPOB, NPHUYEM
1,88 - 10® us nmux Gbum MeXAyHapoAHBIMUA. CKOJMBKO NIPOLEHTOB
BCErO KOJHYEeCTBAa MEKAYrOPOAHBIX Tese()OHHBIX pPasrOBOPOB CO-
CTABUJIN MeXAyHapoJHbIe?

B 2011 r. yucieHHOCTh HaceJleHusi 3eMJd cocTaBuya 7 MJIpH de-
goBek, IIpuMepHad YHCIEHHOCTH HACEJIEHHS 4Yepesd X JIeT Hocje
2011 r. uau 3a x Jer A0 3TOro BpeMeHH (NIpH HeOOJBIIMX 3Hade-
HUAX X) MOKeT OBITHL paccyuTaHa mo qopmy.Jie

P=17-10°+1,012%

saHHUJHTe BHpﬁ}KEHHe AJJHA BBIYHCJIEHHA YHCJIEeHHOCTH HAaceJIeHHudA
3eMJIM ¥ OIpejeuTe NPUMEPHYI0 YHUCJIeHHOCTb HACEJIeHWS:
a) B 2017 r.; 6) B 2005 r.

Ilodckaska. 6) IlogymaiiTe, Kakoil 3HAK JOJKeH HMMeTh IOKAa3sa-
TeJIb CTEIeHHM X B ATOM CJyuae.
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1.7/ CeowcTBa cTeneHn ¢ uenbiM nokasartenem

H3secTHBIE CBOMCTBA CTelleHHM C HATYpPaJbHBIM IIOKAasaTejleM pacipo-
CTPAHAKTCA U Ha CTelleHb C JIIO0BIM IeasIM IoxKasaTelieM. A uMMeHHO:

Ins mioboro a # 0 u MI00BIX IENBIX M U N
o™ al =agh %
aZ:@g" =g ™"
(aM)R = amn
Hus nwo6eix a # 0, b # 0 1 moboro uenoro n

(ab)" = a"b";
(&) - %

PaccMoTpuM I IIPpUMepa OAHO M3 CBOMCTB — OCHOBHOE C80UCME0
cmeneHu, KOTOpoe BhIpa)XaeTcd paBeHCTBOM

am. an — am+n.

Ilna caydasi, Korja o0a MOKAasaTelsd MOJOKUTEeJbHBI, T. €. ABJIAIOT-
¢ YMCJAMH HATYPAJbHBIMH, MBI 9TO CBOMCTBO yiKe AoKasanu. IToOBI
[I0KAa3aTh, YTO OHO CIPABEJJIMBO IIPM JIIOOBIX ILeJIBIX 3HAUEHMAX M U 1,
HY’XHO pPAaCCMOTpeTh APYrAe BO3MOJKHBIE BapHaHTBI: 00a mOKasaTess
OTpMIATEIbHBI; OOWH OTPHIATEJeH, a APYroi MOJOKHUTeJIeH; OAUH M3
nokasareneii paseH 0. He mposoas aokasaTeJbCTBO B o0mieM Buzae,
OrpaHMYMMCS TPOBEPKOH DTOr0 CBOMCTBA Ha KOHKPETHBIX NPHMepax.

Ilyers m= -5 u n= -3, Torga

- T e R SRR W W ]
a4 "a " =t eSS E s e O =a .

Ilyers m= —8 u n= 0, Torza
al g?=qg8«1=agP=ag"""
Tax kKak CBOHCTBA CTEIEHM C IeJbIM [OKa3aTeJieM Te e, 4TO
M CBOMCTBa CTEeleHHM C HaTypaJIbHBIM IOKAasaTelieM, TO U JeHCTBHUA Ha
CTEIIEHAMHM C LeJIBIMH TTOKA3aTeJAMH BBIIIOJIHAKTCA II0 TAKHM JKe IIpa-
BHJIAM.
Ilpuseném npuMepHl.




























































































































































































































































































































































































































































































































































































































































