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Jloporue aeBATHKJIACCHHEH!

B sroM roay BaM NpeacTONT PACCMOTDETH
PAJ HOBBIX TeM M3 Kypca anrebpsi. Pacmmpsarca
H3BEeCTHBIE BaM cBejJeHHUA 00 ypaBHeHHMAX W He-
paseHeTBaX. Bel noayuure npeipcraBiaeHue 00
OCOOCTIIIOCTAX TAKWX MOCJHCAOBATENLIOCTeH, Kal
apudMeTHUYeCKad M TIeoMeTpHUeCKAA IIporpec-
CHHM, HM3IVHHTE CBOHCTBA EBAIPATHYUHOH (VHE-
mur, Tar/Ke BLl CMOMKETE TOMPAKTHKORATLCHA
B pelleHHH 2alaY MpaKTHUYeCKOr0 COJepHaAHMA.

B yuebHuKe oapobHO PA3BACHAETCH HOBBIH
MaTepwas, TpHBOIATCA 00pasibkl pelieHddA 3a-
nad., IIpoegepuTs, Kak BbI VCBOIWIH 3TOT MAaTepH-
an, moMoryr «KoHTpOJBHBIE BOIIPOCEI M 3814-
HUA», MOMEHMCHABIC B KOHTIe KaJ0oro maparpada.
Ecnu Bpl 3a0BLTH 4UTO-TO M3 paHee H3YUEHHOIO,
TO MOKere oDparuTeesa K pasgeny «CeeneHns us
KEypca anredpel V—8 KIaccois,

B vyuebHHKe BamM IpeiJaralwTcd pasHO-
oOpaseele ynpasxHeswna. Haneemcna, garo Bame
BHUMaHWe TPWBICKYT 2aJavH-HCcCaeloBRAHUA
M 3auaHuA AadA paboTel B IIapax, OpPH BBIOOJ-
HEHMH KOTOPBIX Bbl HAVYHUTECH INPHUCIYUIHBATH-
cd K MHEHWO TORaApHUIIeH, YeTKO (popMyTHpo-
BATH M OTCTAMBATE cCcBOK nosuuumo. Ilpu
HOITOTOBEE K TOCYIAPCTESHHOH HTOTOBOH ATTE-
cTAllM| 110 anredpe BaAM TMOMOTYT BRIIOYCHHBIC
B KaMEIbIH OYHKT vueDHMEKA 3ajlaHMA JAJHA 110-
BTOPEHHS, 4 TaKEe IMIOMEIIEHHBIE B KOHIE
yvieDHUKa «YTpamHednda JId TMOBTOPeHRA Kyp-
ca T—9 KiuaccoB».

ITocne oxonuanua 9 KIacca BaM OPHAETCS
Bl o c/IeJaTE BRIOOP, T/ie BHEI OyleTe TPOJIOIMHATE 00-
pazsoBaHie. YJallUMcH, KOTOPbIE XOTAT 00y4aTh-
¢S B KIACCAX C IOBBIIIEHHON MATEMATHYECKOH
IIOATOTOBKOM, cOBeTyeM OOpaTHTh BHHMAaHHe HAa
doJiee CAOMHBIE 3aJAHIA, BEJIKUYEHHbIE B KaMK-
OBIH TIVHKT yYe0HUKA W MOMEUEeHHBIE CIENHAb-
HBIM 3HAKOM, 4 TaKAe Ha OONQOJIHHUTEJILHEBIE IIVH-
HKThl 1104 pyOpuroil «llnAa Tex, KTO XO4eT 3HATH
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Oonblle», NMOMEIIEéHHLIe B KOHIE KaxJoH rmasbl. CnenmansHO JAJadA yv4a-
UIHXCHA, YVBASYEHHBIX MATEMATHKOM, B HOHIEe Y4eDHUKA IIPefIaramTcH
«3aaYH TIORBIMEHHON TPVAHOCTH». Pellenmue TAKMX 34749 TTOMOMKeT He
TOJBHKO PACHIMPHTE KPVIL0o3op, HO H IIOATOTOBHTHCA K VUACTHIC B MaTe-
MATHISCHKIIX DJIIIMHII&,EEHX.

VaanMcesd, KOTOPRIM JIO00TRITHO 3HATE, KAK 2apomIalicd M pas-
BHBAICA TOT HIHM HHOH paszjes MaTeMaTHKH, peRoOMeHJVeM IpOYHTATL
B }?"-IEﬁHHHE ¢I/IUTO].}H‘-IECHHE CBeIdeHMAS .

Kemaem Bam ycoexoB B H3V4YeHHH Kypca anredpesl M npeicTosAlniei
rocyAapeTBEHHOM HTOTOBOMH ATTECTAIMH.

B }"[EEH_HRE HCIIOJALAVIOTCHA ClHelVIOIIHe YVCJIOBHLIE obo3HAYEHNA:

— TeKCT, I{DTDPLIﬁ HVEHO 3aIOMHHTE

— MarTepmuana, HDTDp‘bIﬁ BAKHO 3HATH
| 4 — HaYMama0o pemeHHA 3aJasH
— ODOHOHYAHHe pelleHHA 3aJa'TH
@ — Havaso o00CHOBAHHUA VYTBEepHEICHHA HIH BhIBoAa opMyIbI
— oKoHuYaHMe 00OCHOBAHHA VTBEeDRIEHNS HAH BeiBoda dopmMyibl

11 — gagaHne o0AZ4ATEeNRHOTO VPORHA

— 3afaHHe MOBBIINIEHHOH TPYAHOCTH

VOpaxHeHHA 014 NOBTOPpEeHHA
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pci:an HACJIA U BbIMUCTIEHUSA

Mpn nay4eHnn rnaesl Bbl BCNOMHWUTE OCHOBHbLIE YWCNOBLIE MHOXeCTBa
M COOTHOWEeHWa mMexay Humu, B ueHTpe BHMMaHwa Oyaoer MHOXEeCTBO
OEACTBUTENBHLIX YWCEN: NEpPEeYMCNeHbl CBOWACTBA ASWMCTEBWM HAL OEACTBM -
TENLHbLIMK YKMCAAMK, PACCMOTPEH 0BLWKIA CcNOcoD CpaBHEHWR OEACTBUTENbL-
HblX 4Yucen. Bbl NO3HAKOMWTECE € TakMMK MOHATWMAMK, Kak abconotHaqa
1 OTHOCWTENLHAA NOrPeLlHOCTY NpubnmkEHHoro sHadeduda. Ocoboe MecTo
B rNaee 3aHVMainT 3a0advy NpakTUYecKoro COOePaHWs, Npu peleHmnia Ko -
TOPLIX Bbl CMOXKETE ele pa3 yoeguTeCa B TOM, KAK TECHO MaremaTuka CBA-
3aHa C peanbHOW XW3HbIO.

JAEACTBUTEJIbHbLIE YUCJIA

1. lencTena Hag AeWCTBUTENbHbIMUA YUCnamMMm

CoBpemMeHHBIE 3HAHMA 0 4YHCJaX M crnocobax BREIYHMCIEHHME CKJajbl-
BAJMHCH HA OPOTAKEHHHM MHOTHX cToleTHi. CTHMyIOM K pasBHTHIO II0-
HATHA 4YHCHAA HOCIOYVHEMIIK llﬂ’l‘pE'ﬁHDC’l‘ﬂ Uel0BeHKd, HOTOpbIE BOSHIEIM
¥ HET0 B XOJ€ MPAKTHYCCKOH JeATENLITOCTH,

Eme B rayborkoll JpeBHOCTH JMIOJH CTAIH BeCcTH CUYET IpeIMeTOB,
qTd IIPHBEN) E BOSHIKEHOEEHHH) HH.T}T]C}S.JIBHBIK gHGen. .]].K),EI;H JHAJIH IIX
TAK MIOT0 TRICAYEJICTHH TOMY Ha3aj, UTO 3NaMenuThLId marematur Jle-
ononbld HKpoHerkep ckazan: «bor cosjganl HaTvpalbHBIe UHcla, a Bce
QCTAJIAEHOE — 10 HFH HeJOBeKAy .

MrmoRecTB0 WATYypalLOLIX YHCET TPWUHATO o00030avaTh OyKBOH
N (mepsoil OVEBOH JNaTHHCKOTO CJIOBA naiure — «OpHpoja»). B muo-
HeoTee HﬂT}?{}aﬂhHhIX HHUCEJ eCThE HAHMEeHBIIES HWHCID — 3ITO 1,. HO
HanbONBITETD WHCAA HeT: Kaxkoe OBl DOMBINOe HATYPAJIBHOE UHCITO MEI
HH B3dAJH, HalAeTcd HaTypalbHOe uUHcIo, Ooibllee BadToro. Haty-
PAIBHBIX WHCET TECKOHEYHD MHO20.

§1. JeficTtBATENLHBLIE YKucha




B wmuoOMkecrBe N BHINOJHUMBIMH SABJAITCA AEHCTBHA CJAOKEHHA
H }’MH{]}REHHH: L'}FMMEI. " NpoH3BeIeHHEe JHOBIX ABYVX Hﬂ’l‘}T]Jﬂ.-"IhHhIX YHCe
Takye OyAVT UHMCIAMH TATYPAILAOLIMH, HILIMH CJIOBAMH, BLITTOJTAL
IelcTEMA CIOMeHHA M VMHOMKeHHA, Mbl OCTAéMCA B IPAHHIIAX MHOMKeCT-
Ba NNV. PUB()]JHT, YT MHOESCTBO HHT}’[}H.JILHHK e .?ammﬂyma OTHO-
CHTEILHO CIOMCHWA W YMHOMCHHA., B To e BpeMA JeHcTBHA BRLIVHTA-
HUA H JelieHHs B MHOMECTEEe HATYPAIbHBIX YHCelI BBIIOJIHAIOTCA He
BCETOH: HEeOIR3A pPas3iellTE OJHO I-IE[TF]HE.JILHUE IGO0 HA ,EI;I)}TI'CI'E, eCJH
Meproe YACA0 He KPaTHO BTOPOMY, W Helb3d BLIYECTh W3 MCHEBITETO Ha-
TYpaldbHOre uHciaa Oonpinee. Hampumep, paszoets 60 — T0 B ugacTHoe
18 : 64 HATYPAIBHBIMH YHCJIAMH HE ABJISHTCH.

IToTpebHocThs JI0/Iel B HaMEPeHHH BEIMYHH W TO 00CTOATENLCTRO, MTO
pesyIbTaT H3MepeHMsd He Bcerla BhIpaskaeTcd IeJbIM UYHCJIOM, HpHEBEIH
E pPACIHHPeHME) MHOESCTBA E[ﬂ'l‘}’pﬂ.?.[BHBIX yucesa. lloasmnuce II;]J[]EH]:.IE -
cna. CHavarma aTo OBLTA ApoOHM, BRIpa:KAOINe KaKyIo-THO0 TO10 eTHHATIED
(I10JIOBMHA, TPETb, YeTBEPTh). 3aTeM IOABIINCE U Apyrue Apo0HbIe YMCJA.

D,H,HHR{) He BCerga TOMYEOM K PA3SBHTIH SHAHWHE O YHCJIAX ﬁbI.I’IH
ACKJIIOTHTENRHO TpakTHYecKWe MoTpedHoCcTA mioaei. K pacniupenwnio mo-
HATHUA 4YHCIa NPUBOIUIH TAKMXe zajauu camol maremaTukun., MmenHo
TARK (}ﬁﬂTUHHG Jedio ¢ IIOABJAEHHEeM OTRHIATEIBHEBEIX YHCEM. Meorue Ja518-
W, 0CODEHHO pemaeMbie ¢ MOMOIILEID YPaBHeHWH, CBOJHANCE K BREIYHTA-
HHMIO M3 MeHbIIero uuciaa Dojbliero, JTo noTpedoBalo BEeIeHHE HOBBIX
HHCET — OTPHIOATEILHBIX,

Hapsany ¢ oTpHIIaTeIBHRIMHE YHCIaMH TOABWICCE W YHCT0 AYVIL., HH-
TEPeCHO, YTO J0JI0e BpeMA HYJIb HEe CUMTAJCH [I0JHONPABHBIM UHCIIOM.
W nmume ¢ BECOEHHEM CHCTEMEI HOODAHHAT HYJIL 61:-1.]1 ITPIT3HAH YHCTIOM,.

f‘fﬂﬂ!y_.ﬂﬂ.ﬂbﬂbtﬁ' Hucjid, nNpomueonoJodHBIEe UM OompuudamelbHbLe
yucaa u wucno 0 obpasyiom muoxcecmeo uenvix vucenr. MHOMKeCTBO
nenslx gncen obozHauaercs OYKBoil Z (mepBod OYKBOH HEMEIKOTO CJ0-
Ba Zahl — «vWcao»). B MHAOKeCTBe TeJLIX UHCceJ HeT HY HawMeHbLIIe-
ro, Hu HaubOJbINEro 4YHCJA.

MeommecTso Oedbix YIACET BHEHIHYTAET B ceda MHOERECTBO HaTypPAIL-
HeIx gucen: N o Z. Jlwboe HaTypanbHOE YMCIO HBEAAETCH LEIblM YH-
cJ0oM, HO He J000e Lejoe 4MCI0 HABJAeTCcA HATypalbHbiM. Hanpumep:
20e Nu20<2Z; 20 Z, so 20 ¢ N,

MuoO®ecTBO HeJbIX UHceN £ 3aMEHYTO OTHOCHTEeJBHC ollepallHi cio-
HMeHHUA, BhIYUTAHWA M YMHOMEHHA: CYMMAa, PASHOCTh H IIPOM3BEIeHHEe
ABVE TMEABIX TWITCETI TAKME ABMSHITCH IMETBIMIT TITCITAMNI. []‘IEHE'],R[] qaCcTHOE
IBYX IeJBIX UHcel OvIeT IMeibIM YHCIOM TOJBKO B TOM civiae, KOTIa
genumMoe EpatHo gendrent. Hanpumep, yacraoe 36 : 9 — upenoe yucio,
a gactEoe 30 : 8 1ennIM 9HCI0M He SIBISeTCH.

Ilenvie u OpoGhble Yucaa cOCMABAAIOM MHONECTME0 PAYUOHATb-
Hotx wicen. MHOMeCTBEO pPALMOHAILBHBIX 4Mcesa obozHauaercHs OVHBOK
@ (mepBoil OYKBOH AHDIHHCKOTO cI0BA quotienf, 4TO B TIEpeROIe O3HA-
qyaeT <«JacTHOe»)., JTO CBA3AHO C TeM, YTO Jdoe palHoHANABHOE UHCIO

- n
MOKeT OBITH IpPEeNCTABJIEHO B BHAE OTHOIIEHHA (YacTHOro) —, rae m
n
W n — TeJgnie ducaa, n = 0,




MHo:KecTBO palHOHAJIBHBIX YHCeJ BKJIAKYaeT B cebd MHOMKECTBO Iie-
IeIX uncen: Z — Q. JIroboe nemoe uHeI0 gBIdeTcd pPallMoOHAIBHBIM YH-
CJIOM, TI0 TI¢ BCAKOE PAIHOHANLIIOE YHCT0 ABAAeTcA TMenniv, Hampuwmep,
122ceZnl2ee@; 1,2 @, vo 1,2 ¢ Z.

B MHOMEeCTEE FJ&HHOHMEHHX HITCE ] Q BHIIIODJHHAMEL BOe "'—I'ETBIIJE
ApUPMETHIECKAX JCHCTRHUA: CVMMA, PAZHOCTL, TPOM3RECHUE M HACTHOE
IBVX PallMOHANBHBIX YHcel (KpoMme ciavuad JeJeHHdA Ha HYVIB) TaKEe
HABJIHHITCH ]JH.H,HLIHH.H]:HLIMH TICIJIANME.

® Jloxaxkem, HATpPUMeEpR, UTO CYMMAa JBYX PAllHOHAJILHBIX YHCET €CTh

UHCJI0 palHOHAIBHOE.

1

ﬂ'
Boapmém panmHOHAILBHBIE® YHCAA — H £ {m, it, P |1 g — IeJble YHC-
n

i
aa u n =0, g#= 0). CocraBumM cyMMYy 3THUX yHces U OpecdHpasyem ee:

m_ p_mq+np
n ¢q ng

OueBHAHO, UTO YHCAUTENL ApPODH Mg + np — Lenoe 4HCaI0, 3HAME-
HATEIb ,EE];IGﬁH ng — IeJoe YHCIo, OTIJHYHOe OT HYJIA. BHB.T-IHT, CH M-

m
Ma —+£ paBHa OTHOIMIeHHID ABYVX HEJbLIX 4YHCe], T. €. ABJAeTCA pa-
n

b

IUOHAIBHBIM YHCIIOM.

Panuonansusle w4upesna  H300paskaioT
TOUYKAMM Ha KoopjauHaTHOW npsamoii. Ho
ecJau IpejACTABUThL, YTO BCE pAlMOHAJIBHEIE
TOUKM HAHECEHEI HA KOODAMHATHYIO [pH- 1
MYI0, TO OKaMKeTcs, 4TO Ha NPAMOIl ecThb
TOUKH, HE HMMEWIIHe palHoHAJBHOH KOoOp-
IMHATBI. JT0, HallpuMep, Todka K — KoHel
OTPEe3Ka, PABOOTO AWATOHATN EAHNWYIIOTO 1 E K
kpampaTta (puc. 1). Kax uz2BecTHO H3 Kypca
anredpel 8 Kiacca, KOOpPAMHATA LOCTPOeH- Puc 1

Hoii Toukn K paBHAa JE " ABIAeTcA HUppa-
OHOHAJIABHEBIN YHOIIOM.

Boobmie, ¥ppanyoHaIRHEIX UHce ] OecKOHeYHo MHOTO. Tay, eclIH 1 He
SIRISIETCS KBAAPATOM KAKOTO-ING0 HATYPANBHOTO YHCIA, TO /1 — Hppa-
LMOHANBHOE UKMCJI0. Ha_upumep, \/-} D — HPPALHOHANBHBIE YHCJA.

it
H[]IJRH,HDHHJII:H[:]E HHCJa HeJlb3dA 3allHCAaTE B BHIOE ﬂ,pf}ﬁﬂ —, I'ae
n

m — Hejloe YHCTI0, a N — HATYPAIbHOe YHCIO.

Pi‘.’IL‘;H(JHﬂﬂthEE‘ U uppauuoHaJibHble HUCAAd eMecme cocmasjaAanm
MHONCECHIE0 JelicmsUMmeabHblX YUcenR.

MHuoxecTBO JAelICTBUTENBHBIX 4YHcen NpHHATO 0003HavaTe OYKBOH
R (mepeoii OVKBOII aHIMIMHCKOTO cloBa realis — «pealbHBIH», «HACTO-
AMMHA», «JAeHCTBHTEIBHBIM ).

MmoscecTrO [eHCTEBHTENLOLIX THcea B BRAOYaeT B cedf MITOMKECTRO
PALHOHANBHEIX uducen @: @ — R, cinenoBaTensHO, A000e PAMHOHAIBHOE



YHUCII0 ABAAETCA AeHCTBHTeNbLHBIM unciaoMm. Ho He BcaKoe neiicTBHTEJIb-

HOE YHCJI0 ABJfAeTcA panuoHansHbiM. Hanpumep, % eQmu % e R, Jz_ e R,

HO v@ z Q.

Takprm obpasom, uKpc/iOBbie MHOMecTBa N,
Z, @ u R cBA3aHEI OTHOUIEHHWEM BEIHYEHNS,
KOTOpOe MOMeT OBITh ONHcaHCe CIedVIoIel Ie-
moukoil: N o Zc Q@ — R, Jra nienmovyka TTpOMI-
JHCTPHPOBAHA HAa PHCYHEe 2.

Kax BBl 3HaeTe, IeMCTEMTeILHEBIE WYHCIA

Uzo0pakaKT TOUKAMM HA HKOOPIHHATHOH IIpd-
MO, OPHHEM MeHTY TOUYKAMH OpPSMOI H MHO-
HEeCTBOM JeHCTBUTEJBHBIX WHCeJd CVIIeCcTBYeT
B3AUMHO-OOHOZHAYHOE COOMBEMCMBUE, A UMEH-
HO, KajEI0H TOUKe KOOPIHMHATHOHN ODPAMOH COOT-
BETCTEYET eJHHCTBeHHOEe IelicTBHTeIbHOe THCIIO
1, HAoBOpOoT, HEEI0MY delcTBMTeNbHOMY dueay Puc 2
COOTBETCTBYET TOUKA KOOPAMHATHOH TIPAMOH,
IIpu sToM Kar OBl OMIH3KO HAa KOOPAHMHATHOH IpAMOH He OBLIH pacllofio-
HEHBL JBE eé TOUKM, MEeMXIy HUMH cyluecTsyeT OecHOHEUHOe MHOMEeCTBO
TOUEK KAK € PAMHONAJLILIMHA, TAK ¥ ¢ WPPAIHOHAILILIMHA KOOPIWITATA-
MH. ['oBOpAT, UTO MHOKECTBO IeHCTBHTeILHBIX UHCeN oblIagaeT cEoLcm-
80M NJAOMHOCHLIL.

B mmoskecTse AeHCTRUTENLILIX THCET BLITTOANAIOTCA BCe UeThIpe apidg-
MeTHUYeCKHX medcTBHA. IIpH 9ToM cOpaBelJHBEI CieAyIOUIHe CBOMCTBa, KO-
TOPbIE HASLIBAKT OCHOSHBIMU 3AHKOHAMU Qlr2edpoL:

a+b=b+a — MepeMecTHTeJLHOe CBOMCTBO CJIONKe-
HUH

(a+b)+c=a+ (b+ ¢)— coueraTe/NbHOE CBOUCTBO CJIOMKEHUSHA

a+0=a — CBOHCTBO HYJHA NPH CJOKEHUH

a+{—a)=0 — CYUIecTBOBaHHE MPOTHBONOJIOMHOIO
YHCIA

a*b=b-an — IepeMecTUTeIbHOe CBOHCTBO YMHO-
FHEeHHA

(@a-b)y-c=a-(b-¢) — codeTATEABHOE CBOHCTBO YMHOMKEHHA

a'(b+¢)y=a+'b+ a-¢c— pacunpelienuresbHOE CBOUCTBO YM-
HOMXEHHMA OTHOCHTEILHO CHOMEHHA

a*l=a — CBOWCTBO EAWIHILI TPHW  VMITOMKE-
HHH
ar0=20 — CBOHCTBO HVJIA OpH VMHOKeHHH

= 1(a = 0) — cylulecTBOBaHMe 0o0paTHOro 4ucia




ynpaxsHeHus

1. Haiigure fecATh PALHOHAJBHBIX UHCEN, KOTOPEIe 3AKJIIOUEHBI MeXIY
gupeaamu 0,001 u 0,01, Hajinure HECKOJIBKO HPPANMOHAILHBIX 4H-
CeJI, HAXOMANIHXCA B 2TOM MPOMEKYTEKE.

2. Cpempm umeen 1,38; 2,5; 0; 1,(5); —1,68; 1,68; 2%; 4,05; 1,4; 1,8;
1,75 malfifuTe TaKkHe, KOTOPLIE 3aKJIOUEHLI MEKIV HPpPAlHOHAILHBI-
MH YMCJIaMH 2 Hu \6

3. Kakoe ua yTeep:iaenuil sepHo: «Ecau ¢ € N, T0 @ € Z» nnn «Ecian
aeZ, oae N»?

4. Halimure aBa SHAYEHHS ¥, OIPH KOTOPBIX:
ayxeZ uxeg N; 0) x e Q u x ¢ Z; B)xe @ uwxge N.

i Kargmm us maoxmects N, £, @ 1 B npuHagTexRAT:

a) 6; 6) —1,98; B) 0,5(87); r) n?

6. Hafimure Tpw 4xcaa, KOTOPEIE TPHHAHLTEHKAT:

a) Z u R; 0) R u N; B) @ u R; r) N, @ u R.

7. Ilpeacrasbre B BHje GeCKOHeUHOH JECATHYHOM [NepHOIHYECKOH Jpo-
OM UMCIIo:

1 9 5 7 8 CxauaH gvk.com/material 100
a) =; 0) =; B) —; r) =3 1—; e) 2—.
)3 )3 ) 6 )3 A 137 )&y

B KaxaoM ciay4dae BhIJeJHTE INepHol, 3arKJdIOYHE erc B CKODKH.

8. Ilpencrapkre 4nciio B BHAe OeCKOHEUHOH JeCATHYHON NepHoIHYeckoi
apobu. ORpYrauTe pPesyiIbTAT O OECHATHIX; 10 COTBIX; 10 ThICAYHBIX:

1 3 2 13 37 87
= 0) —; = — — : :
a) 9 ) 33 B) 7 *) 54 A 15 ®) 55
9. Ilpoeepbre, BLIIOJHWE [elleHWE, YTO BEPHO DPABEHCTEO:
1 -2
a) 2,(3) = 25; B) T,(18) = fﬁ;
B 1 7
1(6) = L. 4(6) =3
6 016 =1 1 3.46) =31
10. [JokamuTe, UTO PASHOCTb, OPOUSBEALHHE M YACTHOE JBYX PAIHO-
HAJARHLIX HHCET {ﬂEﬂHTEﬂL OTJIHYeH OT H}.UTH} — UHCTa pallioHaNlkL-
HEI&,

11. BHIIHHII/ITE, HCIIONOBIYH dHAK =, YVTBEPALIEHHE!

a) Uncno 13 siBnserca HATYpalbHBIM;
0) uncno (0,8 ABAAeTcA PAIMOHAJILHEIM;
B) 4MCJIO +/3 ABIAETCA AeHCTBUTENbHBIM;

r) unciao 585 ABIAeTCA HATYPAILHBIM;
n) uucnao 0 aABAAeTCHd LENbIM.

§ 1. JencrsnTtenesHble Yyucna g



12. Cpenn umcen

- 1 2 3
~2; 0; V2; 8,83; m; = ~J11: 200; —100: 2; —5,12; —2; 0,0002
L]
HAHJIUTE:
El} HﬂT}-’pﬂ.thHhIi_‘ HHUCJIAa, I‘) IJHL],HUHH.‘II:HME YHUCIa,
0) IeJble OTPHIATEILHEIE YHCIA; ) EppalHoHaJdbHEIE YHCTA;
B} LT,E.;‘Jb.T.E" HEDTPMU,EL’I‘ JbHEBIE HWICIIAS E‘] ,U,Eﬂﬂ’l‘ﬂl’l’l.‘e.ﬂbl—lble HECIIA.

13. Karkoe MHOKECTBO SIBJISETCH:
a) obbenuHEeHneM MHOMecTE N u Z, UX IepeceueHHeM)
D) obeepmHEeHHEeM MHOMECTB @ u R, HX nepecedyeHHeM;

B) o0LeauAeHMeM MHOMecTE N u @, WX TepecedeHHeM;
r) obbeguHeHueM MHoxecrs Z u R, ux nepeceuenuem?

14. OTMeThTe Ha HOOPIHHATHOH NpAMOHA TOUKH, COOTEBETCTBYIOINHE UHC-
JIAM:

J’F; -y11; 4/12,3; E l: 3;: 0; 1,E+\E.
13" 2 3
15. VEKamHuTe OATE 2HaYeHMH HepeMeHHOH 4, IIPH KOTOPBIX YHCIO JE

HBJIHETCH PALMOHANBHEIM W ILIHTH SHAYEHWH, LIPH HOTOPBIX 3TO UIC-
JI0 SIBJIACTCS HMPPaNHONAILIILIM,

16. IIpupeaguTe mpuMep YHCIA, KOTOpOe ABIASTCA:
4) palMOHAJNBHBIM M HeleJbIM; Crauan
) MeHCcTBHTeILHEIM, HO He PalHOHaILHBIM;
B) LejbIM, HO HEe HATYPAJIbHbBIM.

C vie.com/ma

17. IIpounTaiiTe yTBEepP:XEIEHHS U BhIDEpUTE BEPHBIE:

18 ¢ Z: i—i c N; 3,38 ¢ Q;
205 < Q; 92,5 ¢ R; 2442 ¢ R;
J3 ¢ N; J2 € @ 3%+n,2553;
0,15 ¢ Z: 0,(8) ¢ R: 4+ J4 e 2.
‘]-_B_._ BH,HI”IU.II/ITE C MOMOIMTER) JHAKS — COOTHONICHHS MEMCTY MHOMICCTRAMITC
a) @ v N; B) R nu N;
D) @ u Z; r) R u Z.

19. HMzodpasure HA KOOPIMHATHOH OPAMOI MHOMECTBO YHCE, VIOBIET-
BOPARINEE HCPABCHCTRY
a) x < 3; B} x =
6) 2 <x<4; T) b=

10 BELEEERE Yvcna v BhMUCNEHUSA
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20. Hailigure 3HaYeHHEe BLIPAMEHHA:
a) J_— v"rE, ecid a = 1, b= 0,64;
0) m, ecId a =1, b =0,64;
B) 2V a+4b, ecnn a = 0,12, b = 0,01;
r) v3a—-b6, ecan ¢ = 0,6, b =0,8;

n) m, ecru a = 0,7, b= 0,09;

e) Ja—+b, ecim a = 4,8, b= 0,64,

21. HalizuTe 3HaYeHHe BHIpAEHHA:
a) (22,5 : 0,45) - (5,27 + 1,93);
6) (7,6 — 8,5) : (0,23 + 2,92);
B) 35,4 - (62,4 — 49,9) — 12,5 - 15,4;
r) 12,48 : (1,23 + 1,17) — 14,7 : 0,49.

L. CDEIBHEHHE AeNCTBUTENbHbIX Yucen

Bam yike DpUXOAUNIOCH CPABHHBATL JNeHCTBUTENLHBIC YHCHEZ, -JIPH -om/materialiog
ATOM JJIA KaMJAO0ro BHJAA YMCEJ MCIOJbL30BAJCH CBOH cnocob cpaBHeHHA.
HanomMmanM HekoTOpble U3 3THX crnocobos.

W3 aByx oOBIKHOBEHHBIX Apobell ¢ OAWHAKOBBIMHU 3HAMEHATEIAMH
Doanire Ta, ¥ KOTOPOW YHCIHUTedL Ooanmnre, Hanmpmumep, cparnum Be

5 7 ny
apobn = u 9 Y1o06B1 BOCHIONBL30BATHECA NpaBHJIOM, NPHBEIEM HMX K 00-

6
5 16 T 14 - T o
LIeMY 3HAMEHATE0, MOJYUYHM: 222 L_22 ampauymr 2> <,
6 18 9 18 6 9
Yr1o681 cpaBHNTE 00BIKHOBEHHVIO Jpobb M JAeCATHYHYID, HYKHO IIe-
peiiTiH K KaroH-HuOyab oaHoi dopme npeacrasiaedusd gpodeii. CpasHum,
3] ; o
HaAnpuMep, 4Hciaa 6 u 0,6, Yuecno ? B BHJe JecATHUYHON aApobH npej-
2
CTABHTL HEJL3fA, IOITOMY 3AlHIIEeM B BHJe 00LIKHOBEHHOI ApobH YHMCIIO
3 2.3 5.
0,6. IMoayuum: 0, 6= =; Tak Kak E} >—, TD 5 >0,6.
0

5]

Ipu cpaBHeHHH UHCe] PasHBIX BSHAKOB I[IOJL3VIOTCA IIPABHIOM:
BCAKOE OTPHUIATENLHOE YUCI0 MEeHBIIE IIOJOMHATENbHOTO, HALPHMED!
—100 < 0,0017,

IIpaBuio cpaBHeHHA IBYX OTPHIATENBHLIX UHCET TAKOBO: M3 IBYX
OTPULATENBHBIX Yuce] GoJblle TO, ¥ KOTOPOr0 MOIYJEL MeHbIIe.

Hanpumep, —250 > —350, Tax xax [-250| < |-350|.

IIpy CPABHEHUM 4ICEN, OAHO M3 KOTOPBIX WM 064 mMenoT Buj va,
TIONBL3VIOTCA CBOMCTBOM: TIPH VBOJIWUEHWH MOAKOPEHHOTO BHIpaKeHnA

& 1. [dencrevTeneHbie Yyucna 11



3HAYeHWEe apudMeTHUYIECKOro KBaJpaTHOro KopHs Boapactaetr. CpaBHHM,
HApUMep, Yuciaa T H J4_B Tak kar T:Jﬁ 7 @}*@, TO 'T‘;Mfzﬁ.

¥1o0HO, OJHAKO, HMeTh OOIIHH chocod cpaBHeHHA YHCcesd, KOTOPBIH
He BaABHCHT OT MX KOHEpeTHOro euiga. Tawkoi cuocod OCHOBAH HA [eCcH-
TUYITON 3ANHUCH,

HaeecTHO, UTO BCAKOe NeHCTBHTENILHOE UHCIO MOMKHO IIpeJcTaBUTH
B Buje OeCHOHEYHOH gecsaTudHol gpobu. Jra apobb HepUuojHUeckad, eCliu
UHUCT0 PAHOTNANLIIOE, W MEMePUOIMUCCKAA, CCJTH YHCI0 HPParHoHarTLiIoe,

CpaBeEuM, Hanpumep, uacaa t © V10 : 7 = 3,1415..., av10=3,1622....
ITudhper B pazpane eIHHHN H JeCcHTEIX COBRMAJAIOT, 4 B PaspAle COTHIX

B TEpPBOM umeae cTouT 4, a Bo Bropom — 6. Caepomarensno, m < 10,

ynpaxHenus

22, PacmoioyKHTe B MOPAJAKE ROIPACTANMS HIICTA:

~3l. . 1.38:1.15; 1% 1.4,
3 8

[

23. PacrmonosxnTe B MOpAAKe YOLIBaHWA WHCaa:
-5,28; -1,634...; —1,34; —1,(3).

24, Karwpe nenble 4uciaa pPacloJIOMeHbl MEHY Y4MHCJIAMI:

a) —4,122... n 3,895...; B} —5,07 u —-2,708;
0) —-6,240... u —1,328...; r) —2,25 u 0,627 Cravan
25. CpaBHHTe uHCIA:
12 13
a) 0,017 u 0,099; e) — u —;
13 14

6) —4,9 n —4,25;
B) —8,48 nu —8,84;

#) —6,006 u 6,066;
3) -34—"; n —34,75;

r) % u 0,6875; u) 0,653 u %;
i _f ]-_3_. §
n)—2,882 u 20" K) 7 u 0,43.
26. CpaBuure wncna:
a) 2,b u -25; B) 0,14 u —0,41;
8) —3,01 u 3,001; r) —2,356 u —3,25,

27. CpasunTe uncma:

C vik.com/material 100

a) 2,3(4) u 2,(34);
6) 1,0(5) u 1,0(05);

.| CpaBuuTe umcna:

""" a) 0,5(45) u 0,(54);
6) 0,54(5) 1 0,545;
B) 0,(27) n 0,2(72);

12 BEELERE Ywcna w
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B) —1,34 u —-1,(34);
r) 0,61 u 0,61(1).

r) -7,(3) m -7,123;
o) 6,(347) m 6,1(743);
e) 0,1(0) m 0,0(9).

NeHnA



2_9] CpaBH HTe YICIIal

30,

a) 5,48(5) u 5,4(85); 6) —3,5(61) u —3,56(1).

HaitauTe Ara TOCHE 0BATCILILIX IL‘.&‘\"/I"EPEJTLTILIX HACTA, MERIY KOTO-
3

PBRIMH 38KJIHYEHO YHEII0: \/5; u"g; d \/ﬁ; Jﬁ; Jﬁ; u"ﬁ

31.| Cpanuwnre uwena ¢ W /¢ TPH yeaosuu, aro; a) ¢ > 1; ) 0 < ¢ < 1,

32.

33.

34.

35.

36.

CyinecTByeT JIH 3HAYEHHE ¢, IIPH KOTOPOM BEPHO PABEHCTEO \/c? =g

C[J ABHHATS YHOIAL

a) 543 u 3v5; 8) 0,310 u 0,1v80;
6) 0,1J4500 = V45; r) —4.0.2 u —0,7.

Haiinure aHadeHue BhIpaseHHA:

2 _o2.419. ( 2 _o2).419
a) 125 27.121, 0) \125 2?)' Th
HameTe CYMMY., Pa3HOCTER, INPpOoH3BeleHHe H YTACTHOE YHCE.
a) 2,4-10 % u 0,0125 - 10% B) 15,4 - 10° u 0,044 - 107;
o) (1,3 - 1{}"5}1H u 52107 r) (3,5 - IEFE}2 u(7- 1{}"“)2.
HalinuTe 2Hayenne BHIpAHKeHHA: CkayaH ¢ vk.com/material100
a} 7'3 . (TZJ-'i: T'l'f; l") 10 - {5-{ )I.'i . 2511;
=0 3
6) 1174 : 11 : 11'7; n -0, 12" .
) ) F.5 F. 4
13 108 17%- &°
B) 5° : 571% . 520, e : =
) ) 2.5 34
Brerupcaure:
5 2727 6) 16" +16% 8 . S L S L
F+r9 +¢’ 810+ 8%+ g%’ 21 - (16%)%

3. MorpewHoOCTs U TOYHOCTb NPUONMXEeHUN

Ilo rpaduxy GYHRIHEEM ¥y = x° HaWAeHBl TPUOIMKEHHBIE 3HAUCHHA

2TOH (PvHKIMA TpHa x = 1,5 1 x = 2,1:

ecan x = 1,5, To y = 2,3;

ecmn x = 2,1, o y = 4,4,

1lo dopmyne y = x° MOMRHO HAWTH TOYHLIC BHATCHWS 9TOH HVHKIHNH:
econ x = 1,5, To y = 1,5° = 2,25;

econ x = 2,1, o y = 2,17 = 4,41,

51 [lencTBUTEentHbLIE YWucna 13



ITpubnmxénnoe 3HavYeHHE OTIHYAETCS OT TOYHOrO 3HAYEHUA B Hep-
BoMm cayuae Ha 0,05, a Bo Bropom na 0,01, rark kak:

2,8 — 2,256 = 0,05; 4,41 — 4,4 = 0,01.

HYr1o6BI Y3HaAThL, Ha CROJLKO l'[i]-HﬁJIH}HéHHGE sHavYeHHe OoTIH4YaeTcHAa oT
TOYHOI'O, HANO u3 DOJbLIEro 4Meja BblUECTh MeHbIIee, T. €. HAWTHU MO-
AVIE PASHOCTH TOYHOTO W OPHOMMIKEHHOTO 3HAYEHHH. JTOT MOIVIE pPai-
HOCTH HAIBIBAIOT d0COAIOMIOU NOZPEULiocnmbio.

ADCOAIOTIION TOTPEIIIIOCTLIO TPHOIH-
SHEHHOTO 3HAYeHHA HAa3BIBAKOT MOAYJb PazHOCTH TOYHOIO H IPH-
DIIMIHEHHOI'O BHAUEHUIA.

Tak, B paccMoTpeHHOM npuMepe abCoOJMOTHasA NOrpelIHoOCTh Npudan-
AEHHOro 3HAaYeHu#A, pasHoro 2,3, ectb 0,05, a abconoTHaA NOrpelIHOCTE
npubAMKEHHOr0 3HAYeHUA, pasHoro 4,4, ecrs 0,01:

12,25 — 2,3| = |-0,05| = 0,05; 4,41 — 4,4| = 0,01.
Haiitu abcosOTHYIO MOTpPelIHOCTE 4 B
He Bcerga BoamoxkHo. Ilyers, mampum- i ]
Mep, NPY HM3MEPeHUH JUIMHBL OTpesKa [o° [ | § | g Crauage vk.coghnateral1oo
AB, nzo0pakéHHOro HAa PHCYHKe 3, IOo-

Ay4YeH pe3ybTar:
AB = 4.3 cmMm. Puc. 3

Msl He Mo:eM HaWTH abCONMIOTHVIO HNOrpPelIHOCTH NPHOJIHAKEHHOTO
BHAUYEHUSA, TAK KAK HE 3HAEM TOYHOI0 3HAYEHHHA JJIHUHBI oTpesxka AB.
B nopobHBIX caydasx BaXHO YVKasaTh Takoe 4YHUCa0, DOJbIIE KOTOPOTo
abco/lTHAA [OUPelIHOCTs ObIThH He MO:eT. B paccMaTrTpHBaenMoM OpHMe-
pe B KAYECTBE TAKOTO YHCAA MOMKHO B3sgTh uywceno 0,1. B camom gene,
neHa Jgedennda aaHedxn (0,1 cm, W mosTomy abcomwTHAA TOTPEINTHOCTh
OpuOIHHEEeHHOro 3HAYeHMdA, pasHoro 4,3, #He donsime uem 0,1, T. e.

IAB — 4,3/<0,1.
Fosopsar, yro uucno 4,3 ecTh NPpUOAMKEHHOE 3HAYEHHE AJIMHBI OT-
peaka AEB (B caHTHMeTpax) ¢ ToUuHOCTREI mo 0,1.

Boobiie, ecan x = a M abcoJOTHAA MOTPEITHOCTE 3TOre IPHOIHEEH-
HOI'O 3HAUEHUH He IIPeBOCXOJUT HeKoTOporo uuena fi, TO YUCIAO ¢ HABbL-
BAKT NPpuOAuicERHbIM SHAYCHUEeM X ¢ movnocmsio do k. ITnoyT:

¥ = a ¢ mounocmsio do h.
Hcnoassyior Tak:ke TAKYIO 3alHUCh:
o G o )

14 frMaea | “cna v BbiMWMCNEeHWA



SHHHGL Fo= R O3HATAET, YTO TOYUHOR 3IHAUEHHE
lHepeMeHHOl X SAKMOYEHO MeMJay uumeiaamMu @ — A
wa-+h, T, €,

g —h=xsa-+ h.

Hanpumep, Ha PpyJacHe oboeB HaOHCAHO, UYTO eT0
aauHa paesa 18 = 0,3 M. 3Hauumr, ecian [ — HCTHHHOE
AHAYEHHE IHHBI PYJI0HA (B MeTpax), To

18 -0,3<1<18 + 0,3, r.e. 17,7< 1< 18,3.

M..
-

—_
=]
=

L
L=

TournocTs nNpuOIMIKEHHOro 3HAYEHHA 34BHCHT OT
MHOTHX Opu4yuH. B wyacrHocTH, ecam npubIMMKEHHOE
3HaYeHHe MNOJIVYeHO B I[polecce HM3MepeHudA, ero Tou-
HOCTh 3ABHCHT 0T npubdopa, ¢ NOMOIILID KOTOPOTO BBI-
noJiHanock uaMmepenue. Hanpumep, Ha MeJHIMHCKOM
TEPMOMETPE Jeaernua mamecensl uepes 0,17, DTo gaér
BOBMOMHOCTE H3MepATh TeMIepaTypy ¢ TOUHOCTBIO IO
0,.1°. HoMuAaTHBRE TepMOMETD, HA KOTODPOM Je/IeHHS HA-
necennl ueped 1°, TO3IBOASET HWIMEpPATL TEeMIEpPaTypy
¢ TouyHocTeIo no 1°. Ha Toproeeix BecaXx, V EKOTOPBIX
OeHa JeJeHA ITHAJABL 5 I, MOHHO B3BEIIHEBATE ¢ TOUHO-
CTLIO JIOo D T,

llnA oIleHKH KadyecTBa H3MepeHHA MOMKHO HCI0Jb30-
BATE OMHOCUMEABAYIO ROZPEHOCHs IPHDIHAEHHOTO
3HAYCHNAA,

@
(=]

=)
=

=]
(=]

Tﬂg
=
=
E
=

i
=

OTHOCHTeILHOH TMOTPEITHOCTRIC TIPH-
OJHEEHHOTO 3HAYeHHd HAZLIBAaeTcA OTHOIIeHHe adcoJIOTHOH
MOTPENIHOCTY K MOAVIND NPUOIMEEHHOTO 3HAYEHNSA.

OTHOCUTENBHYIO NOTPEIIHOCTL IMPHHATO BBIPAKATE B IMPOLEHTAX.

B Tex cayuasx, KoOrga abCOMIOTHAA MDOTPEITHOCTE TPHOIIKEHHOTO
3HATCHWA HEHW3BCCTHA, &4 H3BECTHA TOJBKO €ro TOYHOCTL, OTPAHHMYHBAIOT-
CcA OLEHKOH OTHOCHTE/AbHOH IOrpelIHOCTH.

PacemorpumM Taxkod mpuMep. llpn mamepeHHn (B caHTHMeTpPax) TOJ-
MHHEL  eTekna W AAUHLL | KHHRHONA TIONKHA TMOJVUYUIN TaKHe Pe3ybTaThI:

b=0,4+0,1,; {=100,0 =0,1.

B nepsom ciayuyae OTHOCHTENbHAH [OrPEIIHOCTE HE MPEBOCXOJUT

%-10[}‘}’.., T. €. 25%, & BO BTOPOM He IPeBOCXOAMT % 100%, . e.

0,1%. I'oBopaT, 4TO B NEpPBOM CJy4Yae HM3MepeHHe BBINOJHEHO ¢ OTHOCH-
TeNbHOH TOUHOCTLIO 10 25%, 4 BO BTOPOM — € OTHOCHTENLHON TOYHOCTLIO
no 0,1%. KavecTBOo BTOpOro MaMepeHHUs HaMHOI'O Bbillle, YeM IepBOro.

§1. JenctenTensHble 4Kcna
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YnpaxHeHus

37. OrpvromuTe unecnaa 17,26; 12,034; 8,654 mo mecaTwlx M HaliguTe ab-
C{J.]IIGTI-I}?IO HOTPeIrHCTE KAEIOTO H3 H[}HE.HHJREHHBIK SHAYEHHIM.

38. Haiinnre abcoJHNTHYR MOTPENTHOCTE TPUOIMMKEHHOTO 3HAYEHUA, TO-
JAVUEHHOTO B Pe3VILTATE OKPVIVIEHHA:
a) uncna 9,87 po eguHMI;
0) uuncna 124 no aecATKOB;
B) uncaa 0,453 mo gecAThIX;
r) uupcaa 0,198 o cornx.

” 1 ”
39. Ilpn BLIMOJNHEeHEHH BRIUHCISHHH Tpodh 5 3aMeHHIH TecATHYHOH Tpo-

on10 0,14, Kaxona abcoaoTias MOTPeNInocTh DTOr0 TpHOammenna?

40, B wakwx rpaHHmax 3axJivueH0 YHCI0 I, ecJH:
a) y =6,5 £ 0,1; 0 y=1,27 = 0,22

41, Ha ynmaxoBxe TPOCTOKBAIIHN MaNHMCaTo, WTO e majo XParmuTh TpH
TemIeparype 4 + 2 "C. B kakMx rpaHHIax 3aKIOUYeHO 3HadYeHHe
remieparypsl ¢ “C, ponyerumoe ansg xpaHeHuns?

42, Ha yoakoBKe TOBAPA VEAR8HO, 9T0 ero Macea paBHa 420 r = 3Y%.
B rakux rpaHduax 3akJIIOUeHa Macca @ I 9Toro ToBapa?

LKauaH c vk.com/material100
43. Ha ropodre koHder yEA3aHo, 4YTO OHA MOJIMKHA XPAHHTHCHA LHPH TeM-
neparype 16 = 3°C. ¥YaoBIerBOpsAeT IH 3TOMY YVCJI0OBHH) TEMIIEDATY-
pa BO3IyXa, paBHAL:

a) 18 °C; 6) 21 °C; B) 14,5 °C; r) 12,5°C?

44, Onpenensasa Maccy MEMEA KAPTOHETA ¢ TOUNOCTLIO g0 1 KT, Maiim,
uyTo oHa paepHa 32 kKr. Momer nM Macca 3ToOro MellKa, HaMepeHHAd
¢ roudoersy g0 0,1 Kr, okazaTbCcs pPABHOM:

a) 31,4; 0) 32,5; B) 33,2; r) 30,72

45. Haueprure ocTPBIH YIroJ M M3MEPHTE €ro ¢ IOMOLbI TPAHCIOPTHPA.
KakoBa TOYHOCTE DOJYUEHHOTD PEsyILTATA?

46. TIpyw U3Mepenuu JAJHTLI CTEP/RITA MONL30OBATNCE PASTHUNLIMHE H3ME-
PHTEILHBIME HHCTPYMEHTAMM: JHHeHKOH ¢ MHILIHMEeTPOBRIMH Aele-
HHAMM, IWTAHreHIUPRyIeM (uena aenedumsa (0,1 mMm) ¥ MEEpoMeTpOM
(mema aemenna 0,01 mw). [Ipw sToM OBITHM TOAVYCHBl Pe3yIbBTATEHIL:
17,9 mm, 18 mmM, 17,86 My, KagypM MHCTPYMeHTOM BHIIIOJHEHO Ka-
FIOe M3 VEABAHHBIX HSMepPeHHH H KAKYH TOYHOCThH JAET HKaMXIbIH
WHCTPYMEHT?

47. OkpvoHuTe YHeIo 2,025 Jo mecareix. HalimnTe oTHOCHTeNBHVIO IIO-
IPeHOCTh HPHONHKeHH A, IIOAVUeHHOrO P OKPYIIIeHHH.

16 rm'“ l Hiacena 1 BeIYMCHaHIR



48.

49,

50.

51.

52,

93.

Brinmongaa nabGopaTopEyio padoTy o onpefeleHHI0 ILTOTHOCTH Hele-
34, VYEHHE TOJVUIWT peayiasrar 7,6 r/ecm”. BeIUMeaHuTe OTHOCHTEB-
HYI0 TOTPENTHOCTE 3KCIePHMMeHTAAbHOTO peayibTara (TabiuyHoe 3Ha-
yeHMe ILIOTHOCTH Xejle3a papHo 7,8 r/cm”).

IloeepxHOoCcTs Semun papHa 510,2 M kM® (¢ TOYHOCTBIO [0

2 k.
0,1 mag gm?). OueHuTe OTHOCHTEIbHYIO IIOPPELIHOCTh IIPHOMEEH-
MOT0 3TaYCITU,

Hamepuau TOMIIHUTY YeJOBCYCCKOTO BOIoca ¢ W paccToAnue oT 3eM-
a1 go Jyuwer (. llomyumam d = 0,15 MM ¢ TOUHOCTRIO [0
0,01 mm 1 { = 384000 Em ¢ rounocersio go 500 km. CpapHure Ka-
YECTBO HM3MEPeHNHil, ONEITHE OTHOCUTENLILIC TOTREeITHOCTH,

C];IEIHHHBE].H C H}-".‘Ié}h‘l SHaueHHHA Bhlp&}HEHHﬂ, VUHeHHE NOJAYYKJI Cclle-
AVHITHE PE3VILTATEL.

1.32-J7 >0 2.407T 92 <0
3. 643 -3J6 >0 4. TV11 =612 <0

Ilpn srom oH gonyeruan ommdry. Halianre eé M mcnpaswTe.

I[DR&}RH TEe HepabBeHCcTBO.

a) 6a(a + 1) < (3a + 1)(2a + 1) + a; CrkauaH ¢ vk.com/material100

0) (2p — 1)(2p + 1)+ 3(p + 1) > (4p + 3)p.

a) Paamoctn wopmeit ypammwenust ¥ — 8x + ¢ =0 paseEa 16. Haiiau-
Te g.

6) CyMmma kBaapaToB KopHeil ypasHenus x°— Tx + ¢ = 0 pasma 29.
Haiimure ¢.

KOHTpONbHbLIE BONPOCHI U 3apaHuUs

Ha3oBuUTE OCHOBHbLIE 4YWMCNOBbLIE MHOXECTBa. 3anviuuTe nocnenosa-
TENBHOCTE COOTHOLWEHWA Mexay 3TUMKWM MHOXEeCTBaMW B BUAE UEenoy-
KW BKMNIOYEHWW U NPOUNNIOCTPUPYNUTE €6 PUCYHKOM.

Chopmynupyinte u s3anuwmte 8 OyKBeHHOM BWMAOE 3aKOHbI CNOXEeHWA
M 3aKOHbLI YMHOXEHWA Yucen.

Cdhopmynupyinte v 3anvwnte B Bnage OyYKBeHHOro paBeHcTBa CBOWCT -
Ba HYNA NPW CNOXEHWUW, CBONCTBA HYNA W S40WHWULI NPY YMHOXEHWN,

Y10 HazbiBaeTcs abCONTHOW NOrPeLuHOCTLIO NPUOAMXKEHHOrD 3Ha4e -
HUA? OBBLACHWTE CMbICA 3anucKn x =a + A.

Y10 Ha3biBAaETCA OTHOCUTENLHOW NOrpPeLHoOCTLI0 NPUBNMXEHHOroO 3Ha -
yeHua?

§ 1. dencresnTenkHbie Yyucna
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NMPUNOXEHUA MATEMATUKHA
B PEAJIbHOWU XXU3HU

4. Pazmepbl O0LEKTOB U ANUTENBHOCTL NPoLeccoB
B OKpyXawwiem Mmupe

B npupoae cymecTByOT KAK o4YeHb DoJbIIHe 00LEKThI, TAK M O4YeHb
manabe. MUx MOMHO M3MEPHTE M IOJYVYHTH IPELCTABJIEHHE O DASIHUHAX
WX BEJWYHI ¢ TOYKH 3IPOHUS MareMaTHiRH, Cpeln MaldniXx 00LeKTOR MOJK-
HO OPHBECTH OPHMEP aATOMOEB, COCTOAIIMX M3 3JeKTPOHOB M Alep ¢ pas-
mepamu 1 A (anrerpem mim 107 M), ManeiMy pasMepamMy obIagaroT
BHPYCEI, DOJBIIMHCTEO U3 KOTOPBIX uMeryT aiauHy ot 20 go 300 Bm (Ha-

HOMETD, T. €. OHa MILTHApIHAS "acTs merpa — 10 ° m). B To me Bpe-
MA OKpV:Eamwinad Hac BceleHHaaA orpoMHa, M B Hell HaXOoOUTCA OYeHD
MHOI'0 OrpoMHBIX obberroe. Hanpumep, Hnoutep — camad dogblnas

naaHeta ComrHeuHOH CHCTEMBI, TA30BBIH ruUTaHT. ET0o SKBATOPMATBHBIN
pagnyc pasen 71,4 toic, wm, 7. e, 7,14 - 107 i,

Paanuuna macaloTcd He TOJIBKC Pa3MepoB OEPYXAIOIETe MHpa, HO
M JUIMTENBHOCTH Ipoleccos B HEM. CyuepOsleTpoe HIM CAMOE KPATHOE
coDLITHE, 3aAdURKCHPOBATIHOE VIEGHLIMY R MCTOPHH HAVEH — DTO TPOXOIK-
IeHHe DPeHTTeHOBCKOTO (POTOHA 4Yepez MOJeKVJay eolopoma. OHO paBHO
247 zenrtoceryun (1 semroceryuma pasma 1077 ¢), 7. e. 2,4F:uad O bematerial100
Cpesy SHMBOTHBLIX, [OTHI U Pbld OUYeHb PASHUTCH CHOPOCTh HX JBUME-
HITH. TE—lR, IOITHNOA CATICAH — KOPOJIE BEPTHHEAJILRHOTO IID.I'IETE-]., IMTHRAPY A
Ha JoOBIYY, PASBHUBAET CROpoOCT: xo 360 xm/4 moun 3,6 ¢ 10° M /u. He
CAIVIAHHO €TI0 HMeHeM HalBaH CKOPOCTHOH IIcesl]. A MoOpPCKOH KoHEK
ILJIABAeT CO CHOPOCTLIY BCero Jauiub 1,5 m/u.

ynpaxHeuus

o4. IIpuBeguTe TPHMEpPHl OYE€HbL OOJBIINX M OYEHE MAJNBIX BEJWYIHH

W VEa/EHTe WX pasmepsnl. (JImg momcka wHpOpMAIHH BOCTONLIVH-
Tech JadsHbIMH M3 MHTepHeTa HIH M3 CIPABOYHHEOB.)

95. llpuBegure OpEMEpBl IPOLECCOB, DPASINYAKIIHXCHA 10 CKOPOCTH X

" IpoTekaHWA: OUYCHB OBICTPRIX M OYeHB MefdeHHBIX. (J[n18 ToHcka
uHpopMaLUK BocHolbayiiTech pfaHHbIMM u3 Hureprera wuiam us
CIIPABOYHHEKOE. )

26. a) Paccrognnda Me:Iy 3BE3TaMH M3MepAoT B CBeTOBEIX Tojax. Cre-
TOEOH ToJ pageH npuMepHo 9460 mapa km. Ot 2pe3gnl X Jo 3Be3Ihl
Y PACcCTOAHEE 4 CBETOBERIX JIeT,. BaHHIlIHl‘E ITO pPacCCcTOAHEe B THICH-
Jax KHJOMETPOR.

0) Poccuiickne ydéHble M3 rocyJapcTBeHHOI'0 HAYUYHOI'O 1@eHTpPa BH-
pycojsiorun U OuoTexHOJOram <«BexTop» caenann CHHMKH HOBOI'O
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pupyca SARS-CoV-2 nmoxg mukpockonom. Pasmep wacTHIl cocTaBasgeT
100—120 amM. 3anuiuTe pasMep YACTHI, HTOr'0 BUpyCca B MeTpax.

57. Opna cekyHIa — MIHOBEHME [JId UeJOBEKS H LeJad 30X8 ¢ TOUKH
3periiA  aToMOBR H  2JeRTponon., Heroopyiménnnill HeaoBedecKHHA
B3TUIA] MOMKEeT 3aMeTHTh ABIeHWUA, AIAIlHecd OVEBAJIBHO eIHHHIIELI
MmntHceEvHED (1 MmiumncexkyHIa papHa 107° ¢). OnHa HaHOCERVHIA
emé mesblre u cocraeager 107° ¢. ITocumraiite AHCTAHIUIO, KOTO-
TPV HD Hp()ﬁﬂéT TaCTHIA GO CROPOCTREHY CBETA 34 OJHY HAHOCEEYHIYV,
¥ pe3yanTaT 3amuiiATe B MHJIINMETpax.

58. Corpemewnnnie oToanmapaThl AeJa0T OTPOMHOE KOJHTECTBO KaJpOB
38 KOPOTKHI IIpOMeXYTOK BpeMeHH. Pexopa cocTapiader 6 MHEJIIHO-
HOB HAIPOB 3a ceRyEDY. Momuo yvBHIeTs CcoOOBITHS, KOTODBIE HElo-
BEUCCKHH TIad HUKONMa He CMOMKEeT VIOBHTH. 3a KaKoe BpeMs IIpo-
HCXOIHT OOMH Kajap B Takom doroanuapare? PesyibTaT 3aldinpTe
B HHHUCEH}TH,E[HX.

59. ¥VhopocTuTe BLIpadieHHe:

2ab a-b 2a b
a . A
) az_.{;3+2(1‘l'2h u+h+h—a’
y x - xy x y O

Crauad © viccom/material 100

x-y L+ lx-yy -4,
60, Pemmre cHeTeMy YPABIETTHN;

x-y =1, x* +y?® = 65,
.ﬁ b
ﬂ}{xy:240; } {21‘—_1;:15.

61. CroOIbKEO pelleHH HMeeT ypaBHEeHHEe:

a) 22 — 2y _ 5. 6) x* = x|?
X

9. lNMpaKkTuko-opueHTUpPOBaHHbIE 3ajauvn

Yacro, gake He moao3peBasd 00 3TOM, BhI CTaJKHBaeTech B OBITY
[ HE‘(JE!X(),HHM{][!TI:H} HpHMHHHTh Teé HMJIH HHEIE MATEMATHYECEHNE 3HA-
Hug. Hanpumep, OpHKHMIBIBad, XBATHT JIH BaM HAJIHYHBIX JeHer Ha
HOKVIIEY IIPOJAVETOB, HJM IIOMeCTHTCHA JIH TeJdeBHU30D ¢ JHATOHAJLIO,
AAHHA KOTOPOH YKAaszaHa B AoOIMax, B HHmy mirapa. PaccunrmBas
BpeM#dA, KOTopoe BaM IoHamZoOHMTcd, UTOOBI JoDpAThCE OO MeCTa BCTpe-
Yy ¢ ApYyroM, Bbl o0sasarenbHo Oyviere YVUMTBIBATE M CHEOPOCThL Lepe-
OB EHHT, IT []H.{?ET[’]}IHPIE A0 MedTa B(:TpE'-II-I. ]._.[IJH HI]I/II‘OT()B.JIEHHII
HoBOr0 OJIOIa BaM IoTpedvercsd, HaldpHMep, Takoe MaTeMaTHUeCKOe

§2. MNpunoxeHna MmaremMaTtMkn B peansHOW XWU3HU 19



NoHATHe, KaK YacTh OT YHCIa, a4 TaKxe 3HaHHA O IepeBoje OJHHX
EIMHNL HIMePReHHA B JAPYIHEe. Eenmr BRI 38aX0THTEe DOIOENTH CBOH
JeHLTH Ha BKIad B DaAK, To 00A3aTeJbLHO TMOABHUTCH MEBICAEL O TOM,
B KAKOM DaHEKe 5T0 BRIIGJHEee BCero clelaTh, MCXOodd Ha HDEHJIHPaEMDﬁ
HM II[JOH;EHTH()I}L CTABKH. I/I{i'j,?‘-lﬂﬂ HCTOPHE) PA3IBHTHA 4YeI0BeUeCTEA.,
CTAHOBHTCH TIOHATHO, MTO PA3BATHC MATCMATHEN KaK HAYVEN HaAYAJI0ChH
BO MHOTOM EJI&I‘DIEEIDH TOMY, YTO JEIH KasKABIM JeHb ODOIaJald B CH-
TVAOHH, KOTD4A Hago OBLIIO YTO-TO CHIAOBIBATE H BRIYHTATE, YMHUOMEATH
H IeJHTE, HAXCOIHNTE 3HAYCHIA PAa3JHYHEX BeINYHH, TO eCTE KA bl
YeJdoBer OBbLI EBIHYAEIeH HCEATE DelleHHA APAKMUKO-0PUCHIMUDOGHEH-
HELX 3&1’?&%, CBABAHHBIX ¢ €ro $HU3HBK) 1 OBITOM. UHHHHHUUB, qTd IIpo-
MecChkl, MRPOHUCEOTANIHNC B peaﬂLHDﬁ AHUIHE, TROMe BCETO ONMHUCEIBATE
¢ HOMOIIbI) MATeMATHUYECKHMX Modelel, a YMeHMe DellaTh [HPpaETHREO
ORMeHTHPOBAHHEBIE 330849 HE3AMEeHHMO B HI}HHTH‘-IEUHUEI IeATeIEHOC-
TH W MOBCEIHEBHOH /MH3HM HeJOBCKA.

PaceMOTpUM HEKOTOPBIE NPAKTHKO-OPHEHTHPOBAHHLIE 3aJa4H.

Jagauga 1. Hagexzga MuxaiimopHa pelnmia cjelaTk PeMOHT B Troc-
THHOH, B KOoTOpoM uMerrTceda oxHO (120 % 130 em) n aseps (800 x
x 2000 mm). Oma Bribpaga B marainHe oD0OH B pyJaoHax (pasmep
ogHoro pyiaoua 10,56 x 1,06 M) nmo menme 2300 p. 3a oJMH pVvJIOH,
a rarsxe gamuHar no uede 1100 p. za yvnarosry. Xsarur am Hape-
swae Muxainonne 25 Teic, p. Ha MORKYOKY OTHX MaTepHaAI0B, CCIH
TOCTHHAA MMeeT paaMepsl 4,5 x 6 x 2,7 (m x 1 x B), a TaMEHAT IR0~ ..
JAaéTeH VIIAKOBHEAMHK 110 2, 74 Mm® B H.EI.&LLT,DM‘?

» Kamxpaa crena uMeer GopMy NpAMOYIOJAbLHHKA, [MTO3TOMY MOMKHO
HaiTH 00IIVIO WIOWALL CTEeH:

4,5-2,7-24+6-2,7-2=27-2-(4,5+6)=5,4-10,5= 56,7 m°.

YauTeiBaf, 4TO ABEpPb H OKHO He MOAJIeMAT OKJIeHKe 000fAMH, BBIU-
TEL II3 HHI/I,EL{-‘HHUH IIAOUIAT CTeH ILJ0INAaITE OKHA K ,I[BE[JH.

terial 100

Hwyeem S, =120 em- 130 em=1,2 m - 1,3 M = 1 56 m’;
‘:ww = 800 mm - 2000 J-EII'I.-EL =0,8 M 2 M= 1,6 e 5
Torma S, .., = 56,7 M° — 1,566 M* — 1,6 m” = 53,54 w?,

OEMTEITHE
Haigem, Kaxyiio MIOIEaAsE MOKHO OKJIEHTEH OTHUM PYIOHOM 000eB:

10,5+ 1,06 = 11,13 (m?).

Torna Hane:xne MuxaiinoesHe nomajgodburea 53,54 : 11,13 = 5 pyno-
HOB, IIEHA KOTOPBIX coctasuT 2300 -5 =11 5(}0 p.
Haiiném naomais I1oJia:

S —45m+6 m=27 v,

o

Orcrona MoayyIuM, HTO JIJId rocTHHOH noHajmoonTeag 27 @ 2,74 = 10 vna-
KOBOK JIAMMHATA, eHa KoTopeix cocraswr 1100+ 10 = 11000 p.
Tarum o6pazoM, [ATS DTOKYIKHE BCEeX MAaTEPHATIOE He0OXoIIMo
11500 + 11000 = 22500 p., a spauur, Hagemxne Muxaiinosse xBa-
THT HMeMINelcd v Hee cyMMbI. <)
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Jagaga 2. MoOuapHblil omepaTop IpeniaraeT TpH TapHda COTOBOH

CBASZH.
Tapud Yonopna Tapuda AboneHTCRAaA ILnara
ILJIaTa cBepx TapHda
Bxoaamme 3BOHKH —
OeCTTaTHO, MOXOMATIINS
1500 p. 3,0 p.
«1500+ | 3BOHEH — OecIIaTHO P p
; B MeCcHIl 3a MHHYTY
2000 MHEH B MeCHIL,
GesmmnvaTAERT HMATepseTr
Bxogamme zponrm —
GeCIIIATIIO, HCXOMAIIHe 1.5 p.
ABOHEW DeCIaTHO 2000 p. 38 MHHYTY,
« 2000 h
3000 mMuH B MeEcHI, B MecCsl] 40 p.
Hurepmer — GecmiaaTiio aa 1 TI6
10 TH & mecqT
Bxogmmme sBOHEKH —
HecIaIaTIiio, HCXOIAIHE 3000
«3000» | sBoEgM fecnaaTHO, p- 30 p. 3a I'D
B MecsHI]
Huteprer — GecmiaTHO
30 T'd

Anron Tpatur 2500 MUH B MecHl] HA HMCXOAAIIMEe 3BOHKM 3% T§0m/ matealilo
Wnreprnera. Kaxo#t Tapud 6yAeT AJs MEro CaMBLIM BLITOAHLIM?
» Paccunraem pacxoasl AHTOHA 10 KaKAoMy Tapudy.
ITo mepBomMy Tapw(py OHW COCTARAT
1500 + 3,5 - 500 = 3250 p.,

110 BTOpOMY Tapudy
2000 + 40(35 - 10) = 2000 + 40 - 25 = 3000 p.,
a no TperbemMy —
3000 + 30(35 — 30) = 3000 + 30 - 5 = 3150 p.

Torga caMbIM BEIPOAHBIM Ansa AHToHa Tapudom Oyaer rapud
«2000s.

Jagaga 3. Bepa HuromnaesHa BEIpacTHIa OOJBIIOH VpodaH OI'VPIOB
¥ pelinJa 3aMapHHOBATE UX. B penente 0bLI0 yHEA3AHO, 4YTO AJIHA
NPHUTOTORIEHUA MapUHAAA eil moHagoduTes 2Y%-H pacTBOp VKCVCA.
Ho B HaTHUHH ¥V Heé oKazaicd ToabKo 9%-11 pacTBOp, a MarasmHBI
yite nHe paboranu. Cronbro Bepe Huwronaepse Hy:HO 100aBUTh
BOABI B 500 r 9%-ro pacTtBOpa VECcyca, Y4TOOBI MOMAVIHTE HeoOXOTH-
MYK KOHIEHTPAaIIHIO IJ4 MapHHaza?

» IlycTe x T BOABI HARO HOGABHTE B 9Y%-i pacTBop yEeyea IJIsA TIOJY-
JeHHA 2%-ro pacTBopa.

2. NMpunoxeHa MaTEMAaTWKKW B peanbHOWN XW3HKW 21
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CocraBum Tadauny.

Pacteop Macca pacteopa, r |Macea yrcyea, r
9% - 500 500 - 0,09 - 45
2% -H 200 + x (5600 + x)- 0,02 - 10 + 0,02x

Macca YECYCa IIpH nodaBIeHNNA BOALI He MeHAeTCH, moaToMy IoJay-
HHM

10 + 0,02x = 45 (r).

Pemus ypasHenue, yamaem, udro x = 1750 r, ssauwur, Heobxommmo
500 r 9%-ro pacreopa vecyca pazbaesuTe 1750 r Bogpl AaA IIOJY-
uvennna 2Y%-ro pacreopa.

YnpaxHeHus

62. B rakWxX e MHHIIAX B HaIIel CTpaHe 0DBIMHO W3MepPAT CIeAVIONHe
BeJIUYUHBI!

1) BeICOTY XOJOAMIBLHHUEKA;
2) nIowajib NOBEPXHOCTH TEJa 4YeslOBeKa)
3) WHPHHY pPEeKH;
4) maccy TadIeTKH;
a) CKOPOCTh ABMXEHHs 4Yepellaxu;
6) sapaboTHEI (GOHA KPYVOHOH KOMOAHNH, CkauaH € vk.com/material100
7) maomaik CTPAHBL;
8) Maccy ATOMHOI'O JIeJOKO0.JIa;
9) 00BEéM NEMKHX YEIOBREKH;
10) nmomans pyvrHoILHOTO TOIT;
11} auamMeTp KOJECa CAMOKATA;
12) wmacey cobarm;
13) ypomaHHOCTE MIMEHHIILE] 3a OTpPeNeTéHHABIN TO;
14) miomajis JAYHOIO YYacTHA;
15) CROpPOCTE MACCAKHPCEOTO CAMOJETE;
16) TonmIMEY BOJOCA;
17) obbéM BOABL, IOCTVIMEBIIEH dYepes cHCTEMY BojocHaGMKeHHHA:
18) mMaccy caxapHOTO OecKa AJMA OPHTOTOBIEHHS OUpOora?
([lns oTBeTa Ha BONpPOCHI 3ajla¥¥ BRI MOJKETE BOCIOJbL30OBATLCH JaH-
HBIMHA H3 HHTEPHETH HJIH C]I[JHED‘-IHI/II{{)B.]

63. Pogurenn panu Anwae 500 p. HA NOKYIKY TeTpajgell K HOBOMY
vaedHoMy roay. CKoMbKO TeTpaneidl oHa CMOMHET KYNMHTL, GCIH CTO-
HMOCTE OJHOM TeTpaid cocrapiaser 26 p. 50 k.?

64. [Hammne poaurenu gaau 500 p. Ha MOKYIEKY TeTpamell K HOBOMY yued-
HOMY TOLY. ¥3HAB, 4TO B O/IHANIIEM MATASHHE OJHE TETPAlb CTOHT
26 p. 50 ., JlamAana permtuy TIOEXATL B TUTOCPMAPKET, TAC eHa of-
HoH TeTpaan ObLIa Ha 20% wmMenpme. Ha croabro 0oIbHIe TeTpameil
OH CMOMEET IPpHoOpecTH B FHIOepMAapEeTe, 4eM B MarasuHe?
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65.

67.

68.

70.

Enena BramumupopHa, HAKOIHE JeHBI'H K 295 deppand, pelliia IIpH-
oGpect xomopuwabHUE 3a 45000 p. M CTHPANBHYK) MAIIHHY 34
22000 p. B maraswne g0 womna despans meiicTeyer ckuaxa 10% ma
JA00VI0 MOKVIKY, ¢ 1 MapTa o 15 mapra JeHceTBYeT CEMIKA HA CTH-
panpaeie mamuusl 30%, a ¢ 16 mapra oo 31 mapra DelCTBYET CEHJ-
rka 156% ma xomommnnuuku, Homma Eaene Braanmuponne BunIroiee
BCero NpHodpecTH XOJOJHIBHHE H CTHPAIBHVIO MalldHY B aTOM Ma-
razuHe?

B morom paiione mpeanogaraeTes IMOCTPOUTE MRy, URomnko yueh-
HBEIX KaOWHeTORBR MJId o0yualwllHXcA HAYAJILHOH IIKOJBEI HAIC 3allja-
HHUPOBATH B ILIPOEKTE, ECIM B ojHOM rabuHeTe IoMeunaercs He Qojee
24 yuamuxcd, a B MIKOAY TOCAe TOCTPOHKH JOMKHEI TOCTYIIHTH
38D gerell mMuIajllerc NIKCJBHOT'O BoadpacTa?

6 asryvcera Aprém yerponicda Ha padory. Sapriara Apremy Ovier
MOCTYIIATE HA ero cUeT OBa pasa B Mecsan: 19-ro umenma rRamgoro
Mecana ApTémMy OVIVT TepedHcIATE aRaHc 3a pabdoTy B TeRVIIeM
Mecale B pasmepe a6000 p., a 5-ro ynena caelyOLWeEro MecAlla

OCTABIIVIOCHA YacTh TeHeT B pasmepe 48000 p. B mecsan Aprém co-
oupaerca TpaTtuT:E 30000 p. Ha TPOIVETEI H TORaphl A4 IoMa,
11600 p. Ha omoaary KoMMyHanabHhix yveayr, 2000 p. Ha omaary
coToBOH ¢Bszu, 700 p. Ha onaary HMurtepuera, 6400 p. Ha OeHswH,
a Tar:ze 10000 p. Ha HempeIBHAeHHBIE PacXoiIbl. Sa KaKkoe HaH-

MeHblllee 4YMCa0 MecdAler Aprém cmoxxer Harkonurs 5000060-p.. Ha

HEI]B()HH.‘IHJ’ILHHI& BaHOQC II0 HIIOTOHKEe, CCJIH ﬁ}?ﬂPT MpPHOeHIBATRECT
IIJIaHA paCXD,I[CIB?

C OOMOIIBIC PYJIETEH H3MepbTe IJHMHY cbBoero mara (B CaHTH-
merpax). HogeurraiiTe ROMHYUeCTBO HIATOB, KOTODBIE BRI COBEDIIIAE-
Te, TPEOJOJIeRad PACCTOAHNE OT J0OMA J0 TMKOARI, B 3aTHIIATe Bpe-
MA, NOTpaYeHHOEe HA 9TOT NYyTh. SHad AJMHHY LIAMA H KOJHYECTBO
COeNAHHEBIX ITATOR, I-IH.fI,IEI'I’l"E paccTOAHEES OT CBOErd JOMA 00 IIEOJIBI
(B MeTpax), a TaKKe BEIUHCIHTE CPEAHIOIN CKOPOCTE, C KOTOPOH BEI
XonguTe B IIKoAY. (UYrodel y3HATE AJHHY CBOETO IIara, M3MepbTe pac-
CTOAHPESe OT INATEI 0 ]:[HTRI/I.]'

Hdna mpunmedenna wauenTor Codusa ma MecAll CHH3WIa TEHLI
E cepoéM MarazmHe Ha 10%. Ha croiabsro npouentor CodHH Heod-
HOOHMO EF,I[ET HX DOOBRICHTE 4Yapaes MeCHID, T—ITUﬁhI BE]JH}”I‘]:CH K
VPOBHIC IIEH, KOTOPLIA OLLT 0 CAOMMKENAA?

Anercero IleTpoRHYy HeoDXOIHMO IIOKPACHTE B JBa CJI0d CTEHBLI Ha
zacTerJeHEHoM DanxoHe mupuHoi 800 s, gamuol 2700 MM 4 Bbl-
coroit 3200 my. Ocrerknenwe DagkoHA W DAMKOHHBIE OJI0OK 38HIMA-

i

1
T T niaomaan ero cred. CKoOJIbBKO JHUTPOBLIX OaHOK KpacKll eMy

HYIKHO KYIHUTh, €CHIH pacxoj]l Kpacku cocrasasger 250 ma ma 1 m®
NpU HNOKpPacKe B OJMH cJaou?

2. NMounoxeHna MartTeMaTHEn B peaneHOM XHM3HW
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71. PomMag 3axoTes 3akazaTh HOBBIE IEHMHCHI B HHTepHeT-MarazHHe, HO
335]:.1.?1, yrTd QOJAHHO Eib.lTb HAIIHCAHO Ha ITHEHEeTHe, yToObl OHK I10-
JOTLTE eMmy mo pocty. Torga Poman wM3MepHy AAWOY CTAPBIX OPIOK
IIC BHYTPeHHeMY NIBY, H OHa oOKasalachk paBHoH 76 cm. Jlianua
JMHIITHCOEB II0 BH}TTI}EH_HEMF By FKHSHBH.ETCH H#a 3THEETHEE B ,E[H.}f;l—
max (1 grwiim = 2,564 eM) 1 #ABadAercd yérHbiM ducaom. Kakoe un-
10 IOJLHHO OBITE HAIIMCAHO Ha STHEeTHe Ioixomdmux Powmany
IHHHCOE?

72. Mapua AjlekcaHIpoBHAa Bcerjga 3aKalbIBAJA HA JeHb POMEIeHHA IIH-
por ¢ msacom croumocrbio 1500 p. B kyvaudapun. Ho el nogapunu
KHHTY PENeNTOR, W OMNA PEeIlias WCHeYL TUPOT ¢ MACOM CAMOCTO-
dTenbH0. HMcenoneayda cOHCOE HHIPeIHeHTOE H JAHHBIe TabIHIEI,
NOOCHATANTE, HA CKOJIBKO PydJell BeITOJHEe OHA3IAIOCH HCIIEYb I1H-
pPOT caMocTOATeALITO. Kakwe emé OMoaa cMOMKET TPUTOTOBHUTL
Mapna AlekcaHIpOBHa H2 OCTABIIHXCA IIPOIVKTOR?

Cnucox uHzpedueHmos 0aA NuUpoza ¢ MACOM

24

l -HCNa8 1M BbIMMHMCNEeEHMA
MMaea

Tecro: Haunnka:
MoJoko — 125 mu; - cemEMHA — 700 r;
cllMBouHOoe Macino — 80 r; - penyareiid aye — 1 wam.
pactaTeasHOE Macao — 30 s (130 r);
caxapHBIH mecoxk — 20 r; - YepHBIA MoJIoTEIH Ieper; — 10 r;
collb — 9 I} - cons — 10 r; |
cyxue apogsku — 15 1 © CAMBOYHOE Macao —C<8F pykcom/materalion
NINeHHYHad MVYEA BBICIIEro « Moadoxko — 100 mm;
copra — 320 r. « pacTUTEJIbHOe MAacao (And
CMAa3KN CKOBOpPOAEI) — 15 mo.
Cmoumocms npodykmoe
IIpoayeT KoanuecTso CrouMoOCTE, P.
Monoxo 1x a0
CauBodHOe MACAO 200 r 156
PacturensHoe Macjo 1 120
Caxaprelil necok 1 xr 53
Cons 200 r 45
Cvxue IpossEH 12 r 17
I[IimeryHaa MyKa 1 ®r 47
Ceunnna 1 &r 450
PenwaTtsiili IVE 1 xr 30
Hépusiili MoaoTsiil nepei 20 r 40




73. Yupocrure BhipameHue:

o [_a-3 _6a-18) 5a-15 5 @’ -a® © a-v
a*-3a+9 a*+27) 4d® +108’ q_ _ab_

74. Penmre cHcTeMy VpaBRHeHHH:
[8y — 2x =10, \ 0,4x — 0,2y = 0,4,
|Tx+ by =27; x4+ 11y=12.b;

75. Peumure ypaBHEHHE:

a) 5dx=1; 6) Jr-4=15.

KOHTpOsibHLIE BONPOCHLI U 3afaHUA

a) -

Y71o Takoe HaHoOMeTD K BEI'ITDCEK'}"H,[I,H?
CocTaBbTe CaMn MPakTUKO-OPUEHTUPOBaHHYIO 3agady.

Haa mex, kmo xouem 3Hamb 00JblULe

Ckauax © vik.com/material100
6. TOYHOCTH npeacrasneHns ﬂEﬁCTBHTEI‘IbeIX
yucen B Buge AecAaTUYHbIX apobein. Ymcno n

PHECMUTPHM BOIIpOCELlI TOHUHOCTH IIpelCTABJIEHIA ,[[EfIUTH-HTEJIhHLIX
YHUCceJd B BUAE AecATHYHBIX apodei. Jlioboe paunonaabHOE YHUCI0 MBI MO-
seM saunMcars audo B BMje KOHEYHOH JecAaTH4YHOH apodu, nudo B BuUIe
OeCHROHETHOH MepHOIHHEeCcKOH gecaTuuyHol apodn. IIpum stom Beerma mosx-
HO VEKazaThk OHGPY, CTOAIIVIC Ha J0DOH OO3HINH mnocke zamAatToi. IHo
IJIH MPPALHOHAILHOrO ducia B ofuem civuae 0es MCIOAb30BAHHMA Bbl-
THCTHTEILHBIX CPREOCTE I COOTBETCTEYVHIIINX MATEMATHHECKHAX METOITOB
3TO cIeJaTh HeBO3MOKHO. Tak, HanopuMep, HauboJee IIHPOKO MHMCIOJb-
3VEMEIH B mam#u Anu 12-pazpaanbiil KAaJLEVAATODP Ja6T JAJIS YHUCTa vré
TOAIbKO IepBble 10 TOYHBIX AecATHUHBIX 3HAKOB (3Hauamux nudp) mo-
CJIe ZAIATOH.

Hurepectio TPOCTGAAThL, KAKHX VCUEXOB JAOCTHIIIH MaTCMATHRKH
H BEUHCIHTEJbHAA TeXHHEA B BOIpOCe OpeJcTaBIeHHA JeMCTBHTEIbHBIX
HHCed JeCATHYHBIMH ,EEpOﬁHMH HAa OIpEMepe BRIYHCIEHHMA HOJIHNYECTBA
aHAaualnKx uudp nocde 3AIETON 4HCHIA T, PABHOIO OTHOIIEHHMID AIHHBI
OEPYHEHOCTII K JJIHHE e AHAMET[1A. Haspagme guema ITEOITIOITTII T
nepeoil OyKEBBL IPEHUECKOTO CIOBA MEPLQEPELY («OKpYHHOCTE» ). llepBeim
2TO 0003TaYene WCTONLA0ORAT ANTIHHCKINA MaTeMaTHE YHUILAM [[xorc,
HO 0OIIeNIPHUEATBEIM 0HO CTAJIO IIOCTe TOTO, Kak ero (HaunHaA ¢ 1737 roga)
CTAN cHCTeMATHYecKH yooTpebanars Jleorapn Jitiep.

I - - . 1 p— £~ - "
Ons Tex, KTO XO04eT 3HaTh bonblue 25



MRHJKE‘M OCHOBHBIE 2Tallbl B HMCTOPDHH BBIMHCIEHHH YHCIaA TT. HTI/I
JTaIIRI XHI}HETEQI/IHFI{JTEH TER, YTO B HAMIAOM H3 HHX HAHIEHHOE KOJIM-
HECTRO 3NaYATINX ITH(P BO3pacTagQ ma ToOpPAJIOK, T. €. 0T OAINOH IH(MPLI
10 JeCATHEOE TPUJLIHOHOE.

IMepennernii marematur xammuy an-Kamm B XV Bexe BbIUH-
CJMJI UMCAO T ¢ TOYHOCThLI 10 16 sHakroB.

B XVII peke ronnanackui maTeMaTuk Jlvnonsd ean IlelineH BpIgic-
JHUJI 3D 3HAKOR uHcaa ©, a B 1706 roay npodeccop acTpoHOMHE JIOHJOH-
croro I'pemem-wonnem:xa xon Mpuwn eergmeann 100 ero swakon.

Cnenver OTMeTHTB, YTO TOJNBEKEO B 1761 romy HeMelKHH MaTeMATHEK
Horan T'empux Jlambept gokasas, uTO YHCIAC T ABRIAeTCH HPPaAIlHOHAIL-
HBIM, TO €CThL HE MOMKeT ORITEL BEIPAKeHO HHKAKOH TMpoCcTOH apobsio. Co-
OTBETCTREHHO HHCIO T ABISeTCH DeCKOHEYHLIM, ¥ HEro HeT KOHIOa, ero
MMOFHO JHINE BREIMHACIINUTE O HFH:{,H()fl CTEDSeHBH) TOUHOCTH. HoeTs a1 ¥ 9TO-
ro YHCTa KakadA-TO BHYTPEHHAA CTPYVKTYpa, HEW3IBeCTHAS 3aKOHOMEP-
HOCTh? ¥3HaTh 3T0 XOTEJNHW MHOIHe.

B 1844 r. memeurwmii maremarur Horamn Maprur [Hase wHamén
200 3HaAKOB T B TeYEHME HECHOJbEMX MECcHLEeB.

B 1873 r. dpuradckuil vuedbll ¥uabasm I[Mlenre npopoisun Hecie-
mopaare [laze, onyOIHEKOBaR HOJVIeHHOE MM 3HaUeHHe T ¢ TOUHOCTEIO
o 707 amakoB, XoTd, HAYHHAA ¢ D25-T0, BCE OCTAJALHEBIC OKaladHch He-
pepHbiMu. IHlenke norpaTian Ha ceoil Tpyva okono 20 jger. CeoeobpasHbIM
PEEODOOLM CTAJIO IT TO, WTO ommnora leHgca OnLIa []ﬁHHPF}REHH TOIBRD
yepes 91 rog npH CpaBHEeHHH ero 3HaYeHMil ¢ upmiinmsaenuen 1w go 530

KAJNBKYIATOPA.

C nosBleHHEM KOMIbLITEDOB M3YUEHHE UHCJAA T HOULIO SHAYUMTEIb-
HO OblicTpee.

B 1949 rogy H=on ¢$or Helimas, BeHTrepo-aMepHEAHCKHE MaTeMa-
THE, Ha koMObioTepe JHHAK ppiumenamna 2037 agaroR 4uHeIa, Ha UTO
yirio 70 dacos.

B 1957 r. OpuTaHCKHH YYEHBIH-KOMOBIOTePIMUK [EKopam JIpHK
Wenron neiranca seaucauTs 10000 zxagos n, HO U3-3a owubEM HKoM-
IblOTEpa NPABMJILHLIME OKAZAMHCh TOJAbKO Hepihle 7480 zHakros. Py-
ek B 10000 3Hakoe O6IT JOCTHrHYT TogoM nosike Dpascya HeHion
¢ oMokl KoMmOwioTepa IBM 704.

B 1961 r. 6mno seraueneno 100000 amaxos © ¢ TOMOIMBID KOMTILIO-
repa IBM 7090 menee wem 3a 9 uacos.

Py0e:x B MHIJIHOH 3HaKOB OBLT Ipeojoned B 1973 roay.

B 1999 roay ObL10 Bhiupcaedo 206158430000, & 2002 rony — Gouee
1,24 rpuannona, 8 2011 rogy — 10 tpunanmonos, a 8 2013 rogy — yike
12,1 TpuanwoHa mH(ppP Oocae 3AOATOH.

B ausape 2020 roga Osw10 Beiuncaedo o0 rpuanmonos uudp 4 1o0-
cIegHHE pexopl yveraHoBaeH B asrycre 2021 roga — 62,8 rpunmmona
mudp Oocie 3alldTol ¢ HOMOIIBI BBICOKOIPOH3BOAHTENBHOTO KOMIBIO-
repa 3a 108 gueil u 9 ugacos.

Ha pwcynie 4 nmpeacTtariena AHarpaMMa, Hamgane JeMONcTPHEPYIO-
Ilad 0o rojaM 3HAUMMBIe IIard OIIHNCAHHBIX BBEIUHCIeHHH.

[
rﬂa“ l -1HMCnNa M BbIYIAC

11000
L

3HAKOB, BbhluMcaeHHbIM JI. D, DepriocoHoM ¢ MNOMOIIBI MexXdHMUeCHATo # =71
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Puc. 4 Ton

IIpakTHueckas HEHHOCTh M3YYeHHS YHCIA T

Kak Bul yae ycnenm ybeauTbcsd Ha VPOKax reoMeTpuu M (QHU3MKH,
oA pellleHHA OOJBIIHHCTBA 2ajadu HOCTATOUHO 3HATh IIEpBble 3 3HaKAa
ypcaa m (3,14). o gna Godee cIoEHBIX caviaeB M TaM, Ifle HYMEKHA
00JBIIag TOYHOCTEL, HEOOXOAHMMO 3HATE DONBINe, WeM 3 I1HEQPLIL.

HAcHo, UTo Kamad MSBECTHAA HAM JecATUUYHAA Ludpa geiaer Jwoboe
BBIYHCIeHIEe, CBAZAHHOE ¢ UHCIOM T, DoJdee ToUHBIM. Ho CEOMIBKO H3 HHX
HAM JeHCTBUTENLHO HYAKHO IIA AOCTaTOMHOM TouHOCTH! Jlerko mocum-
TATh, YTO KOTIA YHCIO 7T OKPYIVIAETCS A0 3, TO OTHOCHUTENLHAS TOTPEI-
HOCTh COCTABIASeT opuMepHo 4,51%. Ilpn menoassoBaEnn IpHOIHEEHHA
3,1 oTHOCHTENRHAA TOTPEITHOCThR cocTaRIgeT okomo 1,3%. Ilpmbnwxe-
"Hue 3,14 paer ommbry npumepdHo 0,5% 0T MCTHHHOIO 3HAYeHMA, a 3HA-
yeaue 3,14159 ortnmuaercs or HeruaHoro B npegeaax 0,000084% . Baas
10 mecaTHUHBIX 3HAKOB 3,1415926536, MoMHO BEIYHCIHTE OKPVAHOCTDL
SEMJIM C TOYHOCTBI) MEHee MUJIIHMeTpa. A B OpOrpaMMe, KOHTDPOJIMUPY-
OIEel W CcTAOHIUSHUPYVIOUIEH KOCMMYerKHH Kopabiabk BO BpeMs TOJMETOR,
Henosb3yerca ronbro 16 mudp uncna .

Lna Tex, KTo x04eT 3Hate Donblue 27



Kakaa e Torma moassa oT ocTalbHBIX 62,79 Tpmammona mudgp?
C mpakTuuecKoil TOUKHM 3peHHUA NOJbL3a COCTOMUT B pasdpaboTKe M TecTH-
PORaAHWH CYICPHOMILIOTCPOR M HOBBLIX BBICOKOTOUHBIX AJTOPHTMOR VM-
HOKeHAA. ONTHMHBAIHST BRIYHCIEHUS YHCIA 7T TPHBOIUT K HTOARITEHHAIO
KOMIIBIOTEPHOTO 0DOPYAOBAHMA M OPOrPAMMHOT0 O0ECIIEYeHUA, KOTODBIE
NPHUHOCAT TONL3Y BO MHOTHX ApPYruUX cdepax Hamel XH3AH. JTO Ha-
WISITHO TOKA3BIBAET TO, HUTO MOCTEJHEe BRIYUCICHWE YHCAA T OBLIO BEI-
ODOJHEHO B 3,5 pasa DeICTpee, YeM OPEeIBIAVINEs, HECMOTPS HA JOMMOJ-
HUTEABHBIE 12 TPHIIHOHOBR ACCATHYHERIX 3HAKOB. JTOT peayabsTaT Mo
VEEIMYEHHID OPOMBBOIMTENBHOCTH CVIEPKOMILITEPOB DBLI HOCTHIHYT
BeeTo 3a 18 mecsuneB. Tarmme moaIb3a 3aKIIUASTCH B HCCJAETJOBAHWH Ca-
MOM DpHpoabl dydceasa n. Hecmorps HA crojerws HMCCHETOBAHHH, 010 CHX
Hop ocrawTed Des orBeTa PYVHIAMEHTAIBHbIE BOIPOCHE O TOM, KAK BEIYT
ceba ero nudppel. Ilpennonaraercd, UTo T — 9TO «HOpMAaJbHOE» UHCIO,
TO eCTh BCE BO3MOMHBIE TOCJEIOBATEILHOCTH MHMD TOMKHBEI BCTPCYATH-
cA OAMHAKOBO 4YacCTO.

ynpaxHeuus

76. Hcnonkaya nuarpaMsy Ha pHevHEe 4 ¥ HHQOPMALMIO M3 TEKCTA
naparpada, 3anoIHEETe TAMIHIY OTHOCHTEIBHOT) OPHPOCTa KOJIHYe-
¢TBA HAHMeHHBIX 3HAYAIIHMX pudp Docae 3AIOATOH B 4uejae 7T IJA
KAMJI0r0 cTobla auarpaMMbl B CPABHEHHMH ¢ IPeIbIIVIIMM CTOJ-
fmoM (pesyaIsBTAT B TADMIHUIY 3ATMHIIHTE ¢ TOYHOCTHE JO OJHOH Jecs-

Tﬂﬁ}. CkadaH © vie.com/material 100
l'on 1450 | 1706 | 1949 | 1957 | 1961 | 1973 | 1985 | 2020 | 2021
[IpupocTt

77. Ecan papmyc kpyra yeeJM4MTb B 2 pasa, a 3aTeM YMEHbIIUTb HA
1 cM, TO ero IMIOIALE VEBEIHUYHTCA Ha © cMm™. Hafigure pagmyc Kpyra.

78. BossMuTe gomMa Kpyriaeslil opegmer. HamMepsre AAMHY €70 OKPYAHOC-
TH W AHaMeTpa. PasmenuTe IIVHY OKPYIKHOCTHA Ha AMHHY JHaMeTpa
H y3HaiTe, ¢ KAKOM TOUYHOCTBI) BAM VIAJIOCh SKCIepPUMEHTAIBHO
HAHTH YHCJIO T.

K naparpady 1

79. Ha KoopiMHATHOM IPAMON OTMeYEHA TOY- gz) — — .
Ka ¢ KoopauHATOH a (puc. 5). Ilepeueprn- 0 al
Te PHCYHOK B TeTpaib, a 3aTeM OTMeThETe
Ha NPAMOM TOYKEM, HOOPAMHATHI KoTopbix 0) — I e
PABHBI: ~Z2a 1
2l —ar g TAr-a —ds Puc. 5
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80.

HHBECTI—IO, OTO X M I — HATYPAJIbLHBIE WHCIA. SHAaUeHHS KaKHX H3

BhIDAMEHUN: X + ¢, X — If, X * U, i (y = 0) Tarse HBIHIOTCH HATY-

panbHbiMu yncnamu? Ecnu yeoBHe He BBIIONHAETCS, TO NpHBELH-
Te IpUMep.

81| CHOBKO LeNbIX THCeN PACITOIOEECHO MeA Iy YHCIAMH:

82.

83.

84,

85.

86,

87.

a)—ﬁ\/g HJB_S; B) -5 ﬁu—%‘ﬁﬁ;
6) 3V3 u 411; r) —g\/ﬂ - ET\('MT?

BriAcHHETE, KaKHM YHCJI0M (pallHOHAIBHBIM HIH HPPalHOoHATILHEBIM)
ABAASTCH ZHAYCHNE BRIPAEEHITA!

a) %; B) (3—V5) +(3+V5);
50

6) (V24 —v54): 12 ; r) (V13 +48)2.

HoxaxuTe, ITO 3IHAYEHHUE BRIPAKEHNUA ARIAETCA PANMOHAIEHBIM HHC-
JIOM:

a) \(7T-4V3)% - J(4-243)% ; 6) V(37 +1247)2 +(3T—-12J7)%.

CrauaH © vk

YCTaHOBHTE COOTBETCTBHE MeRIY TOYREAMH, OTMeUeHHBIMHE Ha KO-

opauHATHOI npamMoil (puc. 6, a), u uucnamm +11; 15—33; { lgr; (0,8)°.

Yucao a oTMedeHO TOUKOH HAa KOOPAHHATHOH mpamoH (puc. 6, 0).
1 i
PacrnolonTe B TIOpSA/IKe VORTRAHMS ©wwena @ — 2; =: a’.
a

a) A BC D 6)
—_— e e + = { -
012 3456 0 a 1

Puc. 6

PacnomosxnuTe B nmopaire FﬁLIBaHHH THCTAa:

D@ BEE W
6) (2,5)°% 2,5; (2,5)% (2,5)%

Haii a i
afigure -, eciu:

2a +5b _

: at+2b _
5a +2b

_ 994+8b
b+ 2a °

4bh - 100a

6)

B)

NononHUuTenbHbIE YNPAXHEeHWA K rnase

comfmaterial 130



88. HaliguTe 3HadeHMe BLIDAMKeHHA:
2a —Th +5

la — 116 + 5 y =
a) 6la b DU,CCHHTH_2b+5Q
da —Th+ 4
S0a — 106 - 13, e H
B) 30a e o — - 9
a+11b +51 a
X) g 4B a7 o oCHE g
89. BriAcHHTe, Kakoe M3 PABEHCTR |x| = x mam |x| = —x AmRagerca Bep-
HBIM, €CJIH:
a)x =T 215 6) x= 2413 - 7.

90. BriaceEuTe, KAaKMM YHCIOM (pallHoHATLHBIM MJIH HPPalHOHAILHEIM)
ABJAETCH SHAUYEHHUE BhIDAMKEHMHA!
1

a) (V2 +3) (\2-3); r) f}&—\@ﬁ;

6) (VZ+248)- (B -B);  m 2B,
V3 -2
B) : + : : e) V5 + v ‘
2+ VE 2 - \',5'_. V'I'_ - 'JE JE—"’ "Irz_ CxauaH ¢ vik.com/material 100
91. HaignTe TpH NOEPRBBIX JeCATHYHRIX TPHOIMMEHENA (C HeJOCTaTKOM
1 H30bITKOM) KaMIoI'0 M3 4HCel:

13 13 5 5
: 6) ——; —; —— 3; ) —+/3 .
Ao B)-5n  Ba  Dogg D% e 8
(Baganma 1) U €) peKOMEeHJAYeTCA BBINOJHATL C MOMONILI KaJbKY-
aATopa.)

92. Hcnoabsvda paiBeHCTEA JE =1,414,.., \E =5 N . \/5 = 2,236...

M \E = 2,645..., BEINHCIHTe NPpHOIMAKEHHOe 3HAYTeHHEe TaHHOTC BEI-
paxeHHd ¢ TOYHOCTBLIO J0 OJHOH JecATol; J0 OJHOMH COTOMH:

a) V5 +7; 5) Lh(—J5); s B
ﬁ}il—\fg; i) Jg—%;

K naparpady 2

93. Bricora monméTra cTpennl MeHAeTCcH ¢ TeHeHHeM BpPeMeHH 10 3aKoHY
h{t)y= -5 + 45t + 2, tne h — BBICOTAa B MeTpax, { — Bpem4d,
npomegmee 0T HAYANA Iogera, B cekvEgax. Ha raroil seicoTe Hajg
3eMJIEH OVIeT HAXOAHMTLCA CTpena Yepes o ceKYH] OT Havala MmoJeTa;
gepez 10 ceryHja o1 Hayasma moaera?

30 (LELEENE Ycna M BeiMMCNEHWA



94. Macca (B KI') cTanbHOrO BajJa, HMeUIEro HIJIHHIAPHYeCKVHD GopMYy,

BRIMHCAAETCA 1O (opmyre m = pulRY, /

e p — ILIOTHOCTE METAJIId, H3 KOTOpPO- \

o M3TOTOBIEH Bana, [ mw A — ero gnuHAa \

¥ pajnuvc cooTReTcTReHHO (pwe. 7). Hai- e -
JUTE MAccy Baja, M3POTOBIEHHOIO M3 I IR

eTany mIoTHoeTer 7700 erM‘i HMEH)- /

mero anuay 80 cv w pammye 2,5 oM.
IIp  BLIYMCHEHMHAX  CUMTATH, yrg Puc 7
n=3,14.

95. Dmeprus sapsurenuore womgercaropa W (s k) Buiumncasgercs mo
cU?

dopmyne W= , roe C — émuocTs KOHImeHcAaTOpa (B @), a U —

pasHOCThL MOTEeHIMAJIOB HAa ODKJIagKax KOH/leHcaTopa (8 B). Haiigure
sHepruio komjencartopa (B JI:x) émkxocrnio 10 @, ecniu pasHOCTh
IOTeHIMaNoB Ha OoDKJIajkax KoHJAeHcaTopa pasHa 40 B.

96. HamepbTe AIHHY, IMHPHHEY H BBICOTY CBOel KOMHATHL BBIMHCIHTE ILTO-
WATH CTeH ¥ nojaa. PaccuwraiiTe, KAKYVH CYMMY HY:HHO OOTPATHTE HA
MoOEYOEY o0Oer ¥ JmaMMHaTa A4 Bamed KoMHATRI. JlanmHble mo
CTOMMOCTH M pasMepaM o00eB M JAMHHATA BO3BMHTE M3 3aja-
uu 1 oyarra 5 Ha c. 20.

97.! Eprenua BaagnMupoBHA XoUeT KVIOHTE ABYXEOMHATHVIO KB&PTIIPY.com materzlioo
B HOBOM LiecTHATaXHOM lome. B mome 4 noavesna u 120 keaprup.
B rKammoM IMOOBE3Ne M HA KAMIOM 9TAKE OIUHAKOBOE KOJIHYECTBO
KBapTHp. B aredaTcTBe el Jadl ILIaH NPHIOMOBOH TeppHTOPHH

(puc. 8). CropoHa Hajoll EIeTKM Ha ILIAHE 5 M.

e

Puc. 8

HNononuurensHee ynpaxHeHusa K rnase | 31



¥ Eprenun BragmMHpoBHBI ABOe MaJNeHBKUX JeTeil, MO3aTOMY, IIpO-
YUTAB OIHCAaHWe, OHA cpas3y obpaTHia BHHMaHHWe Ha o0OHeCéHHLI 3a-
OopoM geTcKMil cajl PAOM C JOMOM, & TaKde Ha CIOPTHBHYIO ILJIO-
ajKy, PaclioJo:KeHHYIO cIIpaBa OT JeTCKOTo caga W 0003HaAUYeHHVIO
Ha moane nudipoi 1. Hudpoi 4 5a nnase 0D03HAYEH YYACTOK IPSAMO-
VYroJdsHOH (hopMel mupHHOE 20 M oA MapKOBEY JIAA aBTOMOOMLITEH.

1) Karoii o0bexT Ha nnade obozHaveH uudpoit 2 u kakoit — mud-
poit 37?7

2) Kakosa minomajas TeppHTOPHH JeTCKOTro caja?

3) EBrennn BaaguMupoBHe NpPeLIOMKIIN K IIPOCMOTPY KBapTupy 73.
B rakom moTRe3ic W HA KaKOM aTazie pachojoiedHa aTa KBapThpa?
4}y MuEEMaIbHEINA pasMep MAIIHHO-MecTa IJddA JIeTEOBOTO aBTOMOOH-
JH Ha IIapEOBES O ],T'-IETOM AOIITYVCTHMBIX Sa30POB De30TACHOCTH SIS
JerkoBOTO ABTOMOOMJIA cocTaBadeT 5,3 Ha 2,5 M. Tawxme obazare-
JeH Opoe3l Me:xIv pamaMu 6 v, Kakoe Hauboabllee KOJIHUYECTBO
H_BTUM()ﬁI/IJIEfI MOAHO PASMECTHTE HA HOADPHOBEE, RKOTODOA 5}?,IEET II0-
CTpoOeHa Ha yJacTKe, YKazaHHoM B maaHe?

H) B3a kakoe HaHMeHblIee KoaMuecTso JeT Eerenus BuajumMuposHa
ChMOEeT OTIATE HIIOTEY HBIH EpPpedT Ha EBAPTHPY B pPasMeDe
2 000000 p., ecan ToTameHHe EpeawTa TPROHMCXOMHT paz B Toj
PaBHbIMK CcyMMaMH (Epome, MoOdeT ObITh, I[OCIefHell) Iocie
HAYHACAEHHWA IIPONEeHTOB, CTABREA OO0 EPeIHTY COCTABIIHET 1[}{.:";}
TOMOBRIX, & EMeroflHbie RBBITJATHI HE J0JKHLI ITPeBRINIATE
500 000 p.?

Crauan C vik.com/material 100
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REEERIR PYHKUUA U TPAPUKHA

Bo MHOrmMx Haykax w3y4aioT 3aBMCUMMOCTH Mexay senuduHamu. [ns
ONUCaHUA 3TUX pealibHbiXx 3aBUCMMOCTE Ha mMaTemMaTU4eckoM A3blKe Chy -
XUT noHatTue dyHkumn, B kypce anreBpel 7 kKnacca Bbl NO3HAKOMWAWUCBL C
I3TUM BaXHbIM MaTemaTuHeCkumMm TMNOoHATWEM, Y3IHAIM HEKOTOPbiE cBONCTBA
dyHKUMIK, paccMoTpenn eé 4yacTHble Buabl. B 3atoW rnase ceegeHws o
dyHkumax yayT pacwupersl. OCHOBHOE BHMMaHwe ByaeT yaeneHo keagpa -
TU4HON yHKuMK, ByayT paccMmoTpeHsl eé rpaduk wn csoiictea. C 3Ton
dyHKUMEeR 1215;::.1 yKe 3HAKOMUNUCL Ha ypokax $dunsmku, Hanpumep dopmyna
h :VDF i QT
ctee napabonowna — Tena, KOTOPOE Nony4aeTcs Npu BpaleHnn Napabdo:, . /materiai100
Nbl BOKpYr eé ocwu. Bac, BepoATHO, 3auHTEpecyeT neredga o TOM, Kak uc-
nons3osan ceorcTeo napabonowga ApeBHerpedecknii y4eéHslin Apxumen (Il
BEK 00 H. 3.) npu 3awmnte Cupaky3s. Npu May4eHUH CBOWCTB KBaApaTU4HON
dYHKLUMKM pekoMeHayem UCNonL30BaTe KOMNLIOTEP.

| [ ®YHKUUUN N NX CBONCTBA
7. CBOMCTBA YETHOCTU N HEeYeéTHOCTU DYHKUMNA

HanoMHUM, 4T0 PYHKUUEN HAZBIEAIOM MAKYH 3A6UCUMOCMb nepe-
MEHHOU Y OM NepemMeHHOoU X, Npu Komopoi kaxcdomy 3HaA4YeHulo nepe-
MEHHOU X coomeemcmeyem eJuHCcMmEeHHOe 3HAYEHUE NepeMeHHOU Y.
Ecnn paBWcHMOCTE TepeMeHHOH ¥ 0T TMepeMeHHOW X agBadeTcd (QVHEK-
OUeH, TO KOPOTKO 9TO 3alHChIBAeTCHA Tak: ¥y = flx) (3amernm, 4TO CHM-
BOIOM f(x) 0DO3HAYAIOT TAKMKEe 3HAYEHHEe (PYHEIHH, COOTBETCTBVIOIEE
3HAYeHHA0 apryMeHTa, paBHOMY Xx). Bce 3HaveHWd He3aBUCHMOH Tiepe-
MeHHOH 00pasyioT 002acmb onpedeacHid @yHKUUL, a 3HaYeHUA, KOTO-
PRIE IIPHHIMAST 3ABHCHMAMN HepeMeHHEAA, UﬁpﬂB}TIﬂT JEHAHCECFLE0 3RO
nHuit grynruuy, ODJacTs onpefeeHWd W MHOMECTREO 3HAYeHWH (PYHEIHNH
y = f(x) obosHaualoT cooTBercTRenno D(f) u E(f).

Brl ysHanH TAaKMKe TAEHE CBOHCTBA (PYHEIOWM, KAK HAIWMYHEe Y Hee
HYJIel, coXpadeHde 3HaKka Ha MPOMEKVTEe (MPOMeKYTEH 3HAKOMOCTOAH-
CcTBa), BO3paAcTaAHMEe MM yObiBaHHe (MPOMEHYTKHM MOHOTOHHOCTH), CyLIe-
CTBOBAHHE HHI/IE()JIBIJIEI‘() M HAVMEeHBIIerd SHAYCHHH.

3a02ET KBAOpaATHYHYID dwHELWID. Bbl y3HaeTe Takke 0 CBOW-

§ 3. DYHKUMM W MX CBOWCTBA 33
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O HeKOTOpBIX cBOHCTBAX (DYVHEIMH MOMHO BRIy ]
y3HaTh no eé rpadpury. Pacemorpum, manpm- |l Ll L L 14
mep, rpadbur dyerunun gy = f(x), usodpamén- | Pan 171
HBIH Ha pHCYHEe 9. T T TR 11

CupoenqupoBag rpaduE HA 0OCb X, DOJY- AT /|
UM OTpeaokK [—6; 6]. CnemoBaTensHoO, / ' 1f ;' L.
D(f) = [-6; 6]. B T A

I'paihur nepeceraeT 0Ck X B TOYKAX, ad- \ f |
CITHCCHI KOTOPBIX paBHEl —9; 1; 5. Hwmema —5; || | R 3
1; 5 — HyiH OVHEINH, -5 \|/

Hynu pasdbupamoT 0DIACTE OIpPEReIeHNs
PYHKIIHKA Ha UeTeRIpe mpoMe:kyTea: [—6; —5H), Puec 9
(—=5; 1), (1; 5) u (5; 6]. Ilo rpadury Jerko
OOpPeresiuTh 3HAK (DYHEOHM HA KAXEIOM 13 3THX NpPoMe:RyTHROBE. Mbl Bu-
IUM, UTC Ha npoMekyTKax (—5; 1) w (5; 6] amavenna QVHEIHH TMOT0MHA-
TelbHEL, & HA npoMemyTHax [-6; —5) u (1; D) eé 3HAUEHHA OTPHLATENBHEL.

Hamee Haxogum, uTo Ha npome:xyTrax [—6; —1] u [3; 6] dyvERDMHS
BodpacTaeT, a Ha mpomexyTre [—1; 3] dyuxmma voniraer. Hawmbonwmiee
dHAYeHHe (VHRIHUS ¥ = f(x) npuaHMaer B Touke x = 6, a4 HaUMeHL-
Iee — B Touke X = 4. Cnopoeilupoeae rpadEK Ha oCh I, IMOJAVIHM OTpe-
ok |—3; 6]. Suauur, E(f) = [-5; 6].

IlosrakoMuMCH TEOeph ¢ HOBBIMM CBOMCTBAME GQVHEIME HEMHOC-
BN I HEYEMHOCTILEH),

F'lCCMDTpHM pucyHox 10, Ha KoTopowmM waochOpa:Ken rpagu F&
Topod pyakAn i = f(x), U3 pucyuka BUIHO, UTO TpapuK CHMME
UeH OTHOCHTEIBLHO OCH Y. JTa 0coDeHHOCTH Tpadika ABISETCS {‘!T]Jd.—
JHeHHeM CcBolicTBa PYHKIHI, KOTOpPOe Ha3LIBAETCA HEMMNOCHIBIO.

Pyrrnua ¥ = f(x) HasnpaeTca HeT-
HOI, ecJIH BLIMOJHAITCH CAeIVIONIHe VCIOBHA!
— obnacte onpegeneHus (YVHKOUA CHMMETDHYHA OTHOCH-
TEILHO OCH OpPAMHAT,
— [IPOTHBOLOJOMHBIM 3HAYEHHAM APIYMEHTS COOTBETCTBY-
0T PABHBIE 3HA4YEeHWS (YHEIMH.

T T ; e T
L1 LA TN

RNV

| j/ \ / “\\ BE-
hy | . el
v Fi N . - -
!,. : \1 HH- 1 | ! If,f—f 0 1 1.x|
| _".r____,{;}!.._.... i __j - ,"‘ = nilf —

-110 ] ] x w7
A | N |
Puc. 10 Puc, 11

NELERIE Dvhkunm v rpaduvkm

?*E"ia?



Taxum obpasoM, hyHROUS y = f{x) ABISeTCA YETHOH, CIIH IS JIH-

ooro x € IXMf) cupaegnueo papencteo f(—x) = f(x).

Ha pucyrre 11 uzobpaxxéd rpadur GYHEOHH ¥ = @(X), CHMMeTpHY-

HBIM OTHOCHTENIEHO Hadaila ROOpIOHHAT.

DyHEuusAa if = p(x) HABBIBAETCH HEYET-
HOH, ecJH BBIIONHAKTCA CIeIVIOIIHE YCIOBHI:

— o0baacTe OIIpee/ e HH A [hijRJJ,I/IH CHMMETDHYHA OTHOCH-
TEeJIEHO HaYaA 74 HOODIHHAT]

— TITPOTHROIIOJNOMHEINM SHOAYeHHAXM apryneHTa COooTEeTCTBY-
T OPROTHBOIIOIOMMHEBEIE 3HAYEHA [t}}FHRIIHI{.

Tarum obpazom, GYHEDHEA ¥ = ¢(x) — HeudeTHad, eciH AaA J0dOro
x € D(p) cupaBeiiuBo paseHCTBO ((—x) = —p(x).

IlpocreiiinuM HpUMEepOM 4YeTHOH (MVHEIKMK HABAAeTcH QVHELIHHA, 38-
nanEas GopMyIOH y = x°, a HeuwdTHOH — sagaHHAA GOPMYIOH ¥ = x°

QOuepuaHo, 4TO (PYHELKS MOMEeT He 00J&8[aTh HM CEOHMCTBOM 4YETHO-
CTH, TH CcBoHCTROM necueTnoctu., Hanpumep, nawunedinas QyuKIAs
y=hx +b, rme £ #0 u b+ 0 srumu cBolicTBAMHE He 00Ja746eT.

YynpaxHeHusa

CrauaH © k.o

98. IlepeuncauTe cpoHcTBA (DPYVHKIHH, IpadHE KOTOpPoH Hao0pameH Ha:

a) pucyHke 12; 0) pucyHke 13.
N AT T - T T T
4 |
i \,I I'.
1 N \
_,lﬁ f‘;_ I I 1 = 'ilI 1 4
el ﬂ__. | 1 6_lx ] .l . T
I 1.7 et
Lf : \H -8\ /a. 1 1 4 |x
[ ! \ Wi
i 7
T N b 1, S
” I )
Puc. 12 Puc. 13

99, Hafigure obsacTh onpeeTcHusa (PYHKITHA, 3440 (POpMyIION:

a) y =x° + 3x — 25; B)‘I,I’:xz*];
x + 1

0) y =vVo—-3x; r) y:x2+11.
Al

omymaterial 100
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100. Haiinure obnacts onpenenenns (GpVHKINUM, 3aJaHHON (hOpMYJIoIl:

o . 5]y=u’x—1

3—)9':' |5 I—El

101. Haitnure aynn dyuruuu i = f(x), eciu:

a) y = Tx? — 6x — 1; p) y = 2X+3.
)y ) ¥ i
6) v = JT—14dx; ry y=2%=-1
x*+ 16
102. Hafinure mymu ¢yuarmun ¥ = f(x), ecou:
a)yr|x|‘3; .5)5;:—“5’_2“"‘:.
lx + 3| x+ o

103. oramure, uto yHEKIUA, sagaHAEaa GopMyrol y = f(x), ABIseTcH

UETHOL, eCJu:

a) f(x) =6 — 5x® + x¥ 6) f(x) = 5lx|.
104. Horassure, uyro byaruua y = f(x) aBnfgerca HeuéTHOH, ecau:
a) flx)=x + %; 6) f(x) = 2x® — x.

105. Oupenenure, gpaaeTcs du GQVHELHA § = f(x) 4érHON wiEaeudrHoimaterislio

ecJIH: )
a) f(x) = xi, B) f(x) = x° — x3
6) F(x) = 5 — 3x%; r) f(x) =1 — |x.

106. UzgecTHo, uto GvHERIHA y = f(x), 3aIa0HasT HA OTPE3KE, CHMMET-

PHYHOM OTHOCHTEABRHO HAYAJAA HOOPIAHHEAT, ABIHETCS YETHOI.

Ha

pucyake 14, q, 6 nzobpa:xeHa TONBKO HacThs eé Tpadira. llocTpoi-

te rpadHk 510l OVHEIHH, IepeuepTHE PHCYVHOK B TeTPaib.

a) F’;‘JL ﬁ} i A

LIl A T 111 6 0 10 T ) N 0 T

|

Jr." i il |3 i
—E‘?r Il > *’f ' |1 / >
’I \ 0L1 6 r,a’—‘; ﬂ_lf.4 x

| I Ju il

A - — 1é - f.ﬂ
A\ ~5{4
_:ﬁ\ , i |

Puc. 14
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107. UaBectHo, urto (hyHEIHA y = f(x), 3agaHHEHAA HA OTPE3KE, CHMMET-
PHMUYHOM OTHOCHUTEIBHO HAYAJNA KOOPAMHAT, ABasercHd HeuerHoli. Ha
pucynke 15, ¢, § wzodpayena TONLKO YacThL e Tpadura. HocTpoi-
Te rpaduk 5ToH QVHKUHH, [IepeuepTHB PHCYHOK B TeTpalb.

a) A | D) WA
4 -
I\ /
LT N 1 / 1
—9 ] - ). | >
| A0l 1 6.x / 0\ x
[ i JF I
7 ~

-5

|

|

Puc. 15

108. Bagaitre opmMyoi:
a) 4eTHYI0 (DYHEIHIO;
0) HeuéTHYIO (QVHKIIHIO;
B) dYHKIMIO, KOTOpad He ABJdeTcd HH Y€THOMH, HM HE4YEeTHOM.

Orser obocuylire. CrauaH ¢ vk.com/material100

109, Hajinure woOpAMHATEL TOYEH HepecedeHusd rpaduros @yVHELME, He
BEITI(WITH M H{]CTP{)EHHﬁ:

a)y=04x+ 3 uw y =5 — 0,6x;
- X .
ﬁ}y_3x+llny_ gx+4.

110. PemuTe ypaBHenwe:
a) 2 + 2x — 15 = 0;
6) 22— x - 3=0;
B) 3x* — 22x + 7 = 0;
r) 3¥" + 6x + 10 = 0.

8. NpPadpukm M CBOMNCTBA HEKOTOPbLIX BUAOB
dyHKUMNNA

PaccMoOTpUM HEKOTODbIe M3 paHee M3YUYPHHBIX (DYVHKIMHA M YVKaxKeM
CBOHCTBA, KOTOPBIMH OHH ob0JagaoT.

§ 3. OyHKUMKM KM KUX CBOWCTBA

37
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W7
¥
Pyaruua f(x)=kx, £ >0 T
/ ' x
1 |ObnacTs oupeneleHHs MuosecTBO BCEX uMCcell,
7. . D(f) = (=c0; +0)
2 | MEo®ecTEO 3HAYeHWH MEOxECTBO BCEX YHOET,
1. e. E(f) = (—o0; +0o2)
3 |Hyar yHEIIHH x =0
4 |[IpomemryTHy 3HAKOIOCTOHHCTEA fix) > 0 opu x > O
flx) <0 opu x <0
9 |llpomesyvren MOHOTOHHOCTH Boapacraer Ha (—°0; +c0)
6 |Hambonepmee/HaMeHbIIee 3HadeHHe | He HMeeT
7 |HeTHOCTh/HEUETHOCTh HeueTnaa
7Y
CrauaH © vi.com/T
#"i-
Dyaruua f(x)=kx+ b, E<0,b >0 'f“?‘

naterial 100

1 |Obuacrs oupeneeHus D(f) = (—oo; +00)
2 | MHo#ecTBO 3HaUEHHH E(f) = (—0o; +02)
b
3 |Hyvan gyHEDHH xE=
y b
4 |IIpoMexyTHEH 3HAKOIIOCTOAHCTRA filx) 20 opix % i -
y . b
flx) <0 opu x > =
9 |IIpomMexRyTEE MOHOTOHHOCTH YouiBaer Ha (—oo; +00)
6 |Haubonbiiee/Hanmedbiiee sHayeHue | He umeer
7 |HeTHOCTE/HEUETHOCTE He apngeTca HHE YETHOH,

HH HeuY8THOH

38 m DOyHKUMK 1 rpadukm



Ilpodonicenue

Dyuruus f(x) = %, &

)

A
| =
- 2
s
i,
[}

——

x

1 |Odnacrs oupejeleHus D) = (—oo; 0) U (0; +00),
HIH HHaYe: x < ()
2 |Muomecrso sHaueHMil E(f) = (—oo; 0) U (0; +00),
winn uHade: y ~ (
3 |Hyan dyHEDIHN He umeer
4 |[IpoMesryTEH 3HAHKOLIOCTOHHCTEA f(x) > 0 pa x > O
flx) <0 opa x < 0
8 |[IpomMeskyTEHN MOHOTOHHOCTH YorwiBaer Ha (—°2; 0) i (0; +0)
6 |Hanbonsmee, /HanMeHbIIee 3HaueHHe [He mmeer
7 | HéTHOCTL/ HEeYETHOCT Heuérmnan =
YA
A\
P
Flx)m=xt

dyarnng f(x) = X

g com/material 100

1 0 1 =

1 |O6aaers onpenenenns D(f) = (—o2; +0oo)

2 | MuokecTBO 3HAUEHMI E(fy=10; +22)

3 |Hynu ¢yukpun x=-0

4 | TIpomeskyTKH 3HAKONOCTOSHCTBA flx) >0 opu x = 0

5 IIpoMexyTEKH MOHOTOHHOCTH Yoriepaer na (—o°<; 0], Bo3pa-
cTtaer Ha [0; +0o0)

6 Haubonsumee,/Haumensinee spauernue |[Ipu x = 0 mpuEnMaer
MaWMCHLITTRS 3TTAYCITHE,
paBHOE HYJI

7 |YéTHOCTL/HEUBTHOCTE Yéruan
§ 3. DVvHKUMKM KM WX CBOWCTEA

39




40

Ilpodoaxcenue

naterial 100

L
N rx)=x
1.-.-
dymxuua 7(x) = x* |
1 /0 1 x
/
/
/
1 |ObracTs oupeaereHnss D) = (—oo; +00)
2 | Muosecreo sHauyeHHI E(f) = (—oo; +0o0)
3 |Hyar dyHEIHN x=10
4 |TIpoMexyTKH 3HAKOTOCTOAHCTRA flx) > 0 opu x > 0;
f(x) <0 opu x <0
9 |[Ipomemyriin MOHOTOHHOCTYU BoapacTtaer Ha (—°0; +09)
6 |Hambonepmee/HauMeHbIIee 3HadeHle |He HMeeT
7 |HeéTroCTH/HEUETHOCTE HeueTHnaa
i Crauar © vk.com/i
f(x)=vx e
_'_,_,.,-'-""
S
Dyaruua f(x) = Jx 17 /
0 i 2 %
1 |ObracTn ompefesenusa D) =[0; +eo)
2 | MuO#ecTBO 3HAYEHHI E(H =[0; +oo)
3 |Hvan dpyHroun x=10
4 | IIpoMexyTHH 3HAKONOCTOAHCTEA fix) > 0 opuw x > 0
5 |TTpoMeRYTEH MOTOTOIIOCTH Boapacraer ua [0; +0o0)
6 | Haubomnsmree/nanmensinee sEadesne | [Ipw x = () mpuauMaet
HAWMOITLITICS 3TTAYMCITHIAC,
PaBHOe HYIIO
7 |HérHoCTh/HEUETHOCTD He sBigercda HU 4eTHOIL,
HH HeYeTHON
HELERIE DyHkumi v rpadukm



OxonuaHue

Ly
2..
N\ f(x)=lxl /
N /.IJJ
Oyuruun f(x) = |x| \-\\ 11 /
1 0l 1 x
1 [OdmacTs onpeleleHna D(f) = (-2 402)
2 |MHoOMecTBO 3HAUEHHH E(f) = [0; +oc)
3 |Hyau dyHEDHH x=10)
4 |[IpomesyTK 3HAKOLOCTOHHCTEA f(x) > O opn
x € (=003 0) U (05 +o9);
wiu uHave:; x & 0
9 |IIpoMeyvTEH MOHOTOHHOCTH YowiBaer Ha (—22; 0],
sospacraer Ha [0; +o9)
6 |HanGonemee/nanmensmee sunavenue |[lpu x = 0 mpuauMaer._ . _ .
HauMeHERIICe 3HavYeHHe,
pagHoe 0
7 |YérHocTh/HEUETHOCTD Yeruan

ynpaxseHus

111. MzobpazuTe cxemMarwiuecky rpadvr Gyurunid y = kx, e k£ < 0,
A y==Fkx, tme £ > 0. 3anumuTe cpolicTBa GYHEIHH B KayHIOM

cayUae.
112. IlocTpoiiTe rpadgie HVHEIHH M OOHIIHATE €€ CBOMCTBAa:
a)y=—-3x + 1; P)y=i;
a2
6) y =5+ 2x; n y=-x
3
H)y*—;; e) y = —,

113. Hcenonesys rpadwmr dyHEIHH § = 22, peIlnTe YPABHEHHE:

a) x'=x+ 1; 6) x? = 2x;

B) x° = 2x + 1.

114. IlocTpoliTe Mo TouKaM TpadHE QGYVHEIHH H OIHOINTe €€ cBOMCTEA:

a) y = x> + 1;

6) y = —x + 4.

com/material 100
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115. SajaiiTe ypaBHeHHeM:

a) dyaruuw suna y = kx + b, rpadur xoropoil nzodpazHéH HA pu-

cyHEe 16.
1. A i
™~
\q"‘\.
h’\
|1
ol 1 N %
T~
Puc. 16

2.

Ui

=Y

D) dyHRUMO BULA i = %, rpadpur KoTopoil HM3o0pa:kKeéH HAa PHCYH-

Ke 17.
1. 'ﬂ'}i
|
/
I_1
ol 1 |- 1%
/
|
|
|
Puc. 17

YAl

|
_-'-'--.

i ¢ vi.com/materiall00

=Y &

B) ()yHEUHIO BUAA ¥ = v kX, rpaduK KOTOpOil N300paskéH HA PHCYH-

Ee 18,

) A =
..v"'f'r
‘_,,.--“'

L1
| -
L 0] 1 x

Puc. 18

LELERIE DyHkumm 1 rpadukm

iy

=Y




116. Haiijirre nepebie deTbipe UM@PHLI JAHHBL OKPYHHOCTH B CAHTHMET-
pax, paguyc KOTopoH paBen 2,39 CM,

117. 3a omHY TMOE3IRY H3PACXOJ0BAIN Dojee TPEX, HO MEHEee YeTHIPEX JIU-
TpOB DeH3HHA. ¥ Ka/KHTe TOYHOCTE DPHOMIGKEHHOrO 3HaYeHHA Hapac-
XOMOBAHHOI'C OEeH3MHA, ecld 38 HPHUONHHEHHOS 3HAYEHHE IIPHHATh:

a) 3 m; 6) 4 m; B) cpennee apudgmMernyeckoe 3 a1 u 4 .

KOHTpONbHbIE BONPOCHLI U 3afaHNA

Cdhopmynupyinte onpegeneHue nNoHATUA dyHKUMK. YTO HasbiBawT 00-
nacTeld onpegeneHns GyHKUMKM U MHOXECTBOM 3HavYeHun ¢yHkumun?
Kak oBoanavaloTca atu noHATUA?

Cdopmynupyinte onpegeneHus Y4eTHOW hyHKUMKW, HEYETHOW yHKUWN.
MNpueeguTte npumMmepsl YETHOW YHKUMK, HEYETHON dyHKUMK. MoxeT nu
dyHkUMA He obnapate HWM CBOWCTBOM YETHOCTW, HM CBOWCTBOM HEYET -

HOCTWU?

MNepeyncnure U NPOUMNNIDCTPUPYATE PUCYHKOM CBOWMCTBA (DyHKLWM!

a) y =kx, k<0; o) y=x

6) y=kx+b, £>0,b<0; &) y= CrauaH ¢ vk.com/material100
B}y=%,#{0; x) ¢ = lx].

Y=

KBAOPATUMHAS ®YHKUUA U EE rPADUK

9. PyHkuua y = ax®, eé rpapuKk v CBOIACTBA

Oanoil ¥3 BasKHBIX (PyHKIMII, K H3YYEeHHIO KOTOPOH MBI IepexojiuM,
ABNAETCA KBaJlpaTnyHad (PyHKIIHMA.

i Kpagparnunoll GVvHKOHell HaanIBaeT-
cA QJ?HHHHH, KOTOPYIO MD}RHD gagaTek GopMmynoil BHIa

y=ax + by o,

I'Ie X — Hes3aBMCHMAS IIepeMeHHAas, ¢, £ U ¢ — HeRKOTOphIe
yuenaa, npuuém g = 0.

ObnacTeio onpejesieHNs KBAAPATUYHOM PYHKIMN ABIASTCA MHOMECT-
BO Beex umcen: INf)=(—vo; +o0).

o

4. KeagpativHas QYHKUWA W ee rpadpuk 43



I[IpuMepoM KBagpaTHYHOI (DYVHKIHH ABAAETCA 3aBUCHMOCTH IMVTH OT
BPEMEHU NPH PABHOYCKOPEHHOM JBHIKeHUH. Ecnn Tesio ABHIKETCHA € YCKO-
peEmeM @ (M/C’) M K HAUYANy OTCYETA BPEMEHH { MPOILIO nyTh § (M),
uMes B BTOT MOMEHT CHOPOCTb U, (M/c), TO 3aBHCHMMOCTH NPOHJEHHOIrO
oytH § (M) or BpemeHd i (¢) BeIpamaeTrcs hopMyIOi

2
at
§=—5— 1 Ut + 8.

Eco, manpuvep, a =6, v, =5, s,= 20, 10 5 = 3t° + 5t + 20.

Wayuenne KBagpaTU4Ion (QyNKIMW NAYHEM C YACTIOTO Cay9das —
(hpyHEOHUH Y =

Hpwu a =1 tpﬂpmyma y = ax” mpuHuMaeT BUA ¥ = x°. C aroit dyHk-
ITUeH BEI ViKe BCTPEUAINCL, KE r‘patpmmm ARISeTCa napadoad.

Iocrpoum rpadur dysrnun y = 2x°, CocTaBUM TAGINIY 3HAYCHHIT
arod QPyHELMM.

x -2 -1,5 =1 -0,5 0 0,5 1 1,5 2
¥ 8 4,5 2 0,5 0 0,5 2 4,5 8

IMocTpoum ToOuKH, KOOP/IMHATEI KOTOPBIX YKABAHLI B Taﬁ,rmue Coean-
HUE MX IIABHOK JMHUEH, [0oJyuuM rpadur dyHKIUY §f = 25’ (puc. 19, a).

Ilpa awbom x # () sEaUeHHE ShyaEnnm y = 2x° BOJIbIllE COOTBETCTBY-
IOIIer0 3HAYEHNS QVHKINE ¥ = X~ B 2 pasa. EcIn mepeMecTuTs EAAIYIO
roury rpadura dyHEUMY ¢ = ol BBREPX Tak, YTOOLI PacCTOAINE OT kan
TOUKH 0 OCH X VBeIHUHIOCE B 2 paza, TO OHA HepeijeT B TOUKY T
dura GVHEODEH y = 2x°. Ilpm srom kampaa Touxa rpaduga (bylmuuu
y= 2x° Momer ObITh LOJVUEHS M3 HEROTOPoi touru rpadura byHKIKMK
y = x°. UgpiMu cnosaMu, rpaduk OYHKUME i = 2X° MOMHO TOJIYUUTEL U3
uapaboel i = x° pacrsmEeHMeM OT ocH x B 2 pasa (puec. 19, 6).

rr"ete"ia'l'llj

a) [T 11T 1k | 6) H 2|
— Dyl

EEEE o 1!”‘" i \\E T

=X
T ; . ;’l"ril\’ﬁ W

A ZTNAT T

' “ | . Y= 2.1:3 215/ |
L ] »
T 50l 1311 1= IR W

Puc. 19 L] 4] Tl | | il 0 1 ]

IMocrpoum reueps rpaduy GYHEULUU Y —; o

TAOIHUOY €€ 3HAYEHI.

IIns aroro cocTaBuM

—4 —3 —2 -1 0 1 2 3
¥ 3 4,5 2 0,5 0 0, 4,5 8
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IlocTpoMB TOYKM, KOOPAMHATEI KOTOPBLIX VEA3aHBI B TAOIHIIe, U cOoeaH-
ey [T} ]. i i
HHB MX IIABHOH MHHEHEH, MOJyIHM Ipaduk OVHKIHH § = Exz (puc. 20, a).

Ilpu nwbom x = 0 3navenve GyHRLUH § = %.1'2 MEHBIIIE COOTBETCTBY-

IOLIeTo 3HAYEHHA DYHKIUH ¥ =% B 2 pasa. EcaM HmepeMecTuTh Kasgmyio
roury rpaduxa byHEUMU f = BHH3 TaK, UTOOLI paccTodHHe OT JTOH
TOUKM [0 OCH X YMEHBIIMJIOCh B 2 pasa, TO OHa nepeligér B TOUKY rpadu-

1.2 ..
KA (ByHELOHU Yy = Exz, NpHYEM KakJaasa TO4YKa 59Toro rpapmura MoKeT OBITH

HOIyY4eHs M3 HeKoTopoil roukm rpadmea dyaknuu y =x° (puc. 20, 6).

Taxum odpazom, rpadur GYHKIHH ¥ = %xz MOMKHO MOJYYHUTH U3 napabosibl

y = x° c:aTHeM K ocH X B 2 pasa.

a) T 1T @k 7] 6) 1 g [ [ 171
EHHH HEHH

S _;‘._g.__.__E_____ _/u mEE Y i Fum

_ | \{.__.!ﬁ_._. _._f. __ 1 _IE . ...!ﬁ / Ff I 1
ii\E’i 1] AT

1 2 ~17234\2 Y= x*

e ijlz T\ 7 ki Y zjxi‘ \L‘} ,l-_‘rf.d‘-dl':' 'i,_

—4.-210] 1234 [ [ 1-4]-2]0l 1 2.34 [x

Puc. 20 - (i (0 i T il i il T v ik i

Boobmie rpadur QYHEIHE ¥ = ¢X° MOKHO MOIVIHTE U3 Tapabomb
¥ = X° pacTAMCHWEM OT OCH X B @ pas, ecJH @ > 1, ¥ ciRaTHEeM K OCH X

B 1 paza, ecan 0 < a < 1.
a
PaccMoTpuM Tellepb MYHEINIO i = ax” mpu a < 0,
TTocTponm rpadvk PYHKITHAN Yy = —%xz. A 4ero cCOCTABUM Tabmuiy

3HaYeHHH 2TOoH (PyHKIIHH.

x -4 -3 -2 -1 0 1 2 3 1

Y -8 -4, -2 -0,5 0 -0,5 -2 —-4,5 -8

BocnonsszopaBmuck 3Tod Tabnunei, nocrpouMm rpadgmik GyVHEIHKA
= —%-.rz (puec. 21, o Ha c. 46).

Cpasuum rpadukn GyHRIME y = —%xz MY = %xg (pue. 21, 6). Tpu

aobom  x # 0 sHavYeHHs BTHX GVHEIWE SBJAAKTCA [IPOTHBOMIOJIOME-
HBIMHA YHCITAMHA, BHETIHT, COOTRETCTEYIOIIE TOYEH I‘paEIJHHDB CHMDMNE-

k.

g4, KBagparnyHan QyHKUWA U ee rpagpuk

com/material 100
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a} LA .E.] | LA |
—,_ ol | | | i . __iﬁ..._ 1| = lxz_:
t =] = 44— W 2 —
L | —4-31Dl . il I |
AN P AN |
L £ ' NI LA
/ —4 \', ], $ N +—t -
b f—' }i ——\———-—:—— — _4_3/ﬁl\i34 ]
FJ’. I I...— - 1. -2_ . 2 ...H.I_Iz.,_ I I Pk :
= T . — T ]
; | ?’ ki 2 - | |4 h‘t 5":_%:‘;_?
A Fsdn o Ty TP |
! : ! ' —841
N T 58 VO OV Y O O 0 T O T ]

Puc., 21

TPUYHEL OTHOCHTENIBHO ocH x. Mermvur cmosamm, rpadur yHEIUH

1 .. §
Y =—Ex"" Moser ObiThb llOydeH ua rpaduka QyHKUUM Y = E;r‘* ¢ moMmo-
IO CHMMETPHUH OTHOCHTE/NLHO OCH X.

Boobuie zpadpurxu gyHuui i = ax® u iy = —ax” (mpu a # 0) cumme-
MPULHb, OMHOCUNEABHO OCU x

I‘pa[I)HH QVHEINH ¥y = ax®, rae ¢ =0, rBag u rpadue Qv sens 100
Yy = x°, HA3BIBAETCH napaﬁaﬂou

C@opuyﬂnpyem cpolicTEa QVHKIHH I = ax® opu a > () 1 yramem,
KaKk OHH OTpa;kaioTcd Ha eé rpadike.

Obsacts onpegeaeHnsa PyHKIHH — MHOMECTBO BCEX dHCel,

1. e, D(y) = (—0; +0),

Eciu x =0, o y =0. I'padbuk (GyHKOHUH OPOXOAHUT HUepes

HAYAIO KOODIHMHAT.

Ecouw x #0, 1o y > 0. T'padhur Q@Qynumum pacnogo:Ren

B BepxHeld OONVILIOCKOCTH.

IIpoTHBONOMOMKHBIM 3HAYEHHSIM APryMEHTA COOTBETCTEYHT

panAable 3HAYeHHA (QYARIFH; Tpadyk PYHKIIAH CHMMETPH-

YeH OTHOCHTEeJBHO OcH Y. PYHKIHA ABIAETCA YETHOIL

DOyurpug yosieaer Ha npomemxyrre (—oo; 0] u sospacraer

Ha npoMexRyTke [(; +00),

. HanMeHbIllee 3HAUeHHe, PABHOE HYJH, (PYHKIHA NpHHHMA-
er npu x =0, Hauboabuero 3HAYeHU s (PYHKIMI He HMeEer.

7. MuHOKeC¢TBO 3HAYCHHH (PYHKIHH — MHOKECTBO HEOTPHILA-

TeJdbBHBIX uHced, T.e. E(y) =[0; +o).

e e

P

@ o

Jlokaxxem cBoOiCTBO 5.
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@ Ilyere x, U X, — /[ABa 3HA4YeHUA apryMeHTa, NPHYEM X, > X, a4 Y,
M i, — COOTBercrByiomue unm sHadyedHud GyHruun. Cocrasum pas-
HOCTE Y, — I, W Ipeodpaszyem eé:

2 2 : :
Yo — Yy =axh —axi=a(l - 22)=a(x, — 2 )Mx, + x}).
Tax kak @ > 0 u x, — x; > 0, 10 upousseseHue
a{x,— X Nx; + xq)

MMeeT TOT Ke 3HaK, 4YTO M MHOMKHUTeNb X, + X.

Ecnu umena x, u x,; IpUHALIe:xaT upomemxyrry (—o¢; 0], 1o MHO-
AHTEIE I?_ + Ial OTPHIOATETEH.

Ecim unmena x, ¥ x; OpHHaLJIexaT IpoMexyTKY [0; +°¢), To MHO-
HUTENb X, + X I0JOMHUTEEH.

B MePBOM  CIYIAE y\E -y, <0, T.e. y, < y,; BO BTOpOM cliy4ae
Yy, — 4 - 0, T.e. y, > ¥,

SHauUT, B upomMesryTre (—20; 0] dyHruuA yObiBaeT, 4 B IIPOMEHYT-
xe [0; +22) BoapacTaeT. U

Teneps chopMyIHpYeM cBoficTBa QVHKIMHU ¥ = ax” npu a < 0 u yra-
JEeM, KaK OHHF oTpakamTca Ha eé Tpadmne.

1. Obnacre onpepenenna (PpyHKIMH — MHOMECTBO BCEX YH-
cen, 1. e. D(y)=(—o0; +o0),

2. Eecan =0, 1o y =0. I'pahur HyHREINHE OPOXOIUT Uepes
HaYaT0 KOOpIHHAT. CxauaH ¢ vE.com/material100

3. Eeomtu x #0, 10 y < 0. Ipaduk dyHEUMN DaCHOIOMEH
B HIAHeH IMOJIVIIIOCKOCTIT.

4, ITpoTHBOMOJIOKALIM 3WAYCHHAM APTYMEHTA COOTRETCTBYIOT
paBHbIe 3HAYeHUA (GyHEUUM; I'PpadUr QYHELUH CHMMeTpH-
9eH OTHOCHTEIBHO OCH Y. MYHKIHA ABIACTCH UETHOH.

3. dymrmua Bo3pacraer Ha npoMemyTre (—o¢; 0] w yoniBaer
Ha npoMme:xRyrre [0; +co).

6. Haubonsilee 3HAYEeHHE, PABHOE HYIK, (DYHEUMS IPHHMMA-
er ipu x = ([}, manMennirero 3HavYeHud PYVOKIHSI He HMEeT.

7. MuomxecTBo 3HAYEHHH (PYHEIHMH — MHOMKECTBO HEIOJOMH-
TeJIBHEIX dHuced, T.e. E(y)= (—o; 0].

HokazaTenbCTBO CBOMCTBA D NPOBOAHTCH AHAJOIHYHO TOMY, KAK 3TO
BRITO cAesano AN QYHRIMW y = ax® upu a > 0.
H3 nepeuncieHHBIX CEOHCTE clleveT, 4To OpH a ~ (0 peTBH mapadoabl

y = ax° HaTpaBICHHI BBEpX, a mpH @ < 0 — pAMa, Och Yy ABJAETCA OCHIO
cHMMeTpHH napabonbl. Touky mepeceueHHs mapaboibl ¢ €€ OChH CHMME-

TPUM HASBIBAKOT 6epuiuHoil napabonst. Bepmuuoii napabonsr y = ax® as-

JIAETCS Hadallo HOODAHHAT.
IlocTpoenme rpapuEa, CHMMETPHYHOIC JTAaHHOMY OTHOCHTEJILHO
OCH X, pacTsieHue rpadueEa 0T OCH X MM CHATHE K 0CH X — pasjMmy-

o4, Kpanpartwvw4Han OYHELLIMA W1 ee rpaguk 4?



HBIE BUALI npeobpasoséakun zpaguroe ¢pynryuu. IlpeodbpasoBanunsa rpa-
GUKOB, PACCMOTPEHHEIE HAMM IS (DVHKINE ¥ = ¢x , IPHMEHHMBI K JIIO-
DOH (hyHEIHN.

Ipadbur dyernun y = —f(x) MOMHO noayuuTs us rpadurka dyHEIHN
¥ = f(x) c TOMOMELI0O CHMMCTPHH OTHOCHTEILHO OCH X,

I'padhur GVHEEIEE ¥ = a¢f(X) MOEHO HDOJVUIHTE H3 rpadHEa GyVHEIHNK
¢ = f(x) ¢ IOMOIUBK PACTAMKEHHA OT OCHM X B @ pas, ecau a¢ > 1, u ¢ no-

MOLIbK CHATHA K OCH X B L paza, ecan 0 < g < 1.
a
5 1 g
118. ITocTpoiite Tpadhur QPYHKIHE Yy = ix- Haiigure:

a) sHaveHHe Yy npH x = —2,d5; —1,5; 3,9;
D) 3sHAYEHHMS X, OPHU KOTOPBIX Y — 5} 3; 23
B) IPOMEMVTOK BO3PACTAHHUA H NPOMEHYTOK yObIBAHMA (DYHEIMH.

119. IlocTpoiite rpadur dyarnum y = —2x° u "HafguTe:
a) sHauenue y upu x =-1,5; 0,6; 1,5;
0) 3HageHWs X, OPH KOTOPBIX y = —1; —3; —4,5;

B) IPOMEEVTOR BO3PDACTAHHS WU IPOMEXYTOK yOBIBAHUS (hyHEITHH.
120. llocrpoiiTe B OQHOU cucTeMe KOOPAUMHAT rpaduxn QyHEUMIT
Y= _:_‘:.}11 y = 1,8.’&:2 Hy= %Iz_ Cxauad ¢ vk.com/material 100
CpapHuTe 3HaueHMA 3THX GyvEEDUE opr x=0,5, x=1 n x = 2.
% TTocTpoliTe B OAIION CHCTEME KOORAWIAT rpa@guRr IvIIKIIAR
y=0,4x" 1 y=-0,4x"
Kakosa oGnacTh 3HAYeHMH Kamgaoil U3 aTux QyHKUMi?

122, [TogasuTe CXEMATHUECKH, KAK DPACIOIOMEH B KOOPAMHATHOH ILIO-
CKOCTH TpadHK (PYHKIIHH:

a) y = —1,6x7; 6) y = 0,8x".
Ilepeuncnure cpBoiicTBa 2TOH (DPYHKIIHH.

123. Hzo6paziTe cXeMaTHUYeCKH IpadHK H IepedHCcIHTe cBOHCTBa (DVHE-

LMK
a) y = 0,2x% 6) y = —10x2
124. llepecerarooren nau napabona y = 2x* u npamasn:
a) y = 505 B) ¥ = —8;
6) y = 100; r) y = 1l4x — 207

Ecnu Toukn nepecedeHus CYUECTBYIOT, TO HAMJNUTE HMX KOOPAWHATEL.

125. ITpugagde:xuT a1 rpadusy OyHENEE y = —100x° Touka:
a) M(1,5; —22b); 06) K(—3; —900); B) P(2; 400)?
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126. HELH,IIHTE‘ KOOPIOHHATBEI TOUeK IlepecedeHHS TrpapHKoB GQVEEKIMNI
y=—x"uy=2x — 3. BunoaauTe rpadHuecKyYI0 HIJMIOCTDAIHIO.

127. Uaobpasure ecxemaTWdeckn rpadmurm  ¢yeHeomid y = 0,01x°
i y = 10x. I'padurn sTux GyHEROHHE uMeroT obmyo Toury O(0; 0).
Hmeror nu rpadued 9THX GQVHEIHE gpyrae obmme touru? Ilpu
IOJIOHKHTeIEHOM OTEETE H.H.H,U,MTE" HOOPOMHATHL 3TUX TOUYEH.

128. Tlpy rRaxwx amavenwax k npamasg ¥y = kx — 4 wmeer ¢ mapabonoi
¥ = X% TOABKO OJHY OBINVIO TOUKY?

129. IInomaae xpyra S (em?) Briwmcngerca mo dopMmyre S = nr, rae
f (cm) — paguve kpyra. Iloerpoiite rpadur dyvernmm S = a7
U Haijgure 1o rpadury:
a) nnoumaae Kpyra, eciu ero paguyc pases 1,3 cm; 0,8 CM. 2,1 CM.
0) paguyc Kpyra, ILTOLIAAL KOTOpOro pasHa 1, 8 cm™; 2,5 em% 6,5

130. Ilmomwane DOBEpXHOCTH KyDa I (cv?®) saBueur ot pebpa Kyba x (cM).
Sagaiite Ty saBucumMocTs dopmymnoii. ITocrpolite eé rpadur 1 HA-
JATe TI0 TpaQHuKy:

a) mnolaas noBepxHocru kyba, eciau ero pedpo passo 0,9 em; 1,5 cm;

1,8 cm;

ﬁ} IMUHEY peﬁpﬂ, eclIH IUIOMIANL TOBEPXHOCTH Ky6a paBHA 7 CMY;

10 en’; 14 em®

Cxauad ¢ vk.com/material 100

131. CEoNBKO KOPHel HMeer Hﬂ&,u,pa'rublii TpEexXuJIeH:

a) 3x° —8x + 2; o) ——z; + 6y — 18; B) m* —3m + 3?
132. Cokparure npobb:

2g=1 6a’ - Ha + 1
El} “_"_';l—'; ﬁ} i ]{12
10a” —a — 2 1-— 4a

133. Pemure vpaBmerme (x + 3)° — (x — 3) = (x — 2)2 + (x+ 2) u or-
METHTE erd EOPHU HA KOOPAHHATHOH IIPAMOM.

10. Npadpukn pyHkun y - ax’+n w y=a(x m)?
Paccmorpum apyrue 4YacTHble ciaydad KBaJlpaTHYHOH (PyHKUMH,

IIpumep 1. BoiacEHM, uTo OpelcTaBadeT cobol rpadpHr PVHEIHH
12
==x"+ 3.
¥=3

» C o10il mennio B OAHOII cHcTeMe KOOpOAHHAT ODOCTpPOHM [‘pﬂ(bHRH

OVEROUH y = %xz uy= %x"‘ + 3.
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CocTaBpuM TaAbAHOY 3HaUYeHHH (PYHEIHH ¥ = %x"

x —4 -3 -2 -1 0 1 2 3
y & 4,5 2 0,5 0 0,5 2 4,5

(1)

I'padhur pyvHEIHHE I = %x” n3obpaxkéH Ha pucyHke 22, a.

Hrobsl DOAYYUTE TAONULOY 3HAYEHHH (DYHRIUH y = %xz + 3 npm Tex

JKe 3HAYEeHMAX apryMeHTa, cjejyveT K HalJleHHLIM 3HAaUYeHMAM (PYHK-

uuu Y = lﬁxz npudaBuTL 3.

CocTapum TabJwuy 3mavenvii QYR ¥y = -;:.r* 43

X —4 -3 —2 —~1 0 1 2 3 4
y 11 7,0 2 3,9 3 3,0 2 7,0 11

(2)

IMoeTpoum TOYKH, KOOPAMHATHEI KOTOPLIX yKasaubsl B rabnuue (2),
W COeIMHUM WX TLTapHOW awHued. [Toayumm rpadur QyHKIHA

Y= %xz + 3 (puc. 22, ).

a) | yi 6) [ I\1 Tk = evlerefyrmaterial 100
\ / \A 1]
\ / \l I
8 ! : \n 8 /
{E R Jly=5x%]] \N[ LY ]
\ .lﬁ-- / . IEi V ry=lx2+3
\ 4 '4 Al 2
I NS DAL
2 2 FY = %x*
[N 7 = N 7 |.
Nhadmaniidannnns ERidala Siddumn
Puc. 22
1 o

Jlerko MOHATHL, YTO Km0 Touke (X, Y,) rpadura QYHKIMNR Y =X
COOTBETCTBYET eJMHCTBEHHasd TouKa (X, ¥, + 3) rpaduka QyHKIHA

a= %xg + 3 » HaoOopoT. 3HAYUT, €C/JH IepeMeCTHTh KaKAVI0 TOYKY
rpadura GyHELIUU ¢ = ;—xz Ha 3 eIMHHIILI BBEPX, TO MOJYYUM COOT-

BETCTEBVIONIYIO TOYKY rpadira QVHEIHHA If = %xﬂ + 3. Muaue rosops,

KAJKAVI0O TOYKY BTOPOTr0 rpadHKa MOMHO IIOJYYHTH M3 HEKOTOPOI
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TOYKH IIepBOTO I‘I}E!.d]HRﬂ C MIOMOIIBLK NapaljeJ]bHO'C IIepeHoca Ha
3 eQMHHMUOLI BEEPX BIOJBL OCH Y.

I'padbur GyHERIUKE § = 12x2 + 3 — napabona, nonydeHHas B pes3yb-

TaTe CABHTA BRepPX HA 3 eIHHHILI rpadyxa QVHEIHH Y — ;—xz. <

Boobue rpadur dyHKIuM y = ax’ + n asaserca napaboJoit,
KOTOPYK MOMHO MNOJYYUTE M3 rpajduxka QyHKOHH Yy = ax®
€ [MOMOIIBID NAPAIJe/BHOIO IepeHOca BIOIL OCH i Ha N elHu-
HUl BBepX, ecad n > 0, uid HA —n elUBUIL BHU3, ecau n < 0,

NDpumep 2. Apra mocta umeer dopmy napaboner (puc. 23, a). Moer
VICPAWRBAIDT TPH OMOPLI, PACTTONOMECHHEBIC Ha OIJAFHAKOROM PacCcTO-
AHHU Apyr or apyra. Haliném IHHBI 3THUX OLOP, ecjld M3BECTHO,
yuro AB=80 M, OC=8 m, AK=KO=0L =LBE,.

a) o) YA
C C
/I/"h\l\ 4 ) , ~E,
A K (9] L B —40 K 0 L 40%
Puec. 23 CrauaH c vk.com/material 100

» Cocrasum ypasBHenHe napabosbl, BeIOpAB CHCTEeMY KOOPAHHAT TaK,
KaK MOKA3AHO HA PUCYHKE 23, 0. OueBUAHO, YTO 3TO VPABHEHHE HME-
er By i = ax” + n, Hafaeém roopamuaTel Todek A, B u C, Umeem

A(—40; 0), B(40; 0), C(0; 8).
Bepmunoi mapaboasr aragerca Touxa C(0; 8). 3mauwnr, n = 8. Haa
TOIO, "-ITL}ﬁI:rI HHﬂTH KU.’:H‘.I](hI‘IT_IHEHT {I, H(),EI;(.‘-THBHM B F'}()&BHEHHH
U= ax® + 8 KoOopAuHATE ToukH B(40; 0): 0= ¢ - 1600 + &.

8
Orcroga a = — = —0,005. Ms moayuyuan ypaBHeHHe OapadoIsl

1600 )
y = —0,005x" + 8.
Teneps HeTpyAHO HAUTH AJMHBI OHOP:
ecan x = —20, ro i = 6;
ecin x =0, To y = &;
ecna x = 20, o y = 6.
SHAYHT, OMOPEl MOCTa UMeloT AaAuHaE 6, 8 w 6 M. <

IHpumep 3. Pacemorpum ¢yHEEOUO ¥ = —(x — 5)° 1 BBIACHUM, YTO

bo =

npejacraepager coboil eé rpagpuk.
» Jlna sroro B OJJHOH cHCTeMe KOOPAHMHAT NocTpouM rpadueu (yHE-

Ui y=%:c2 uy=%{x—5)’2.

A
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1 =
HIna mocTpoeHna rpadura GYHKIHRE Y — E.r"’ BOCIONBL3YeMcs Tabau-

ne# (1), Cocrarum Tenmeps TAOIHIY 3HaYEHHH (JYHAKIIUH Y = %{x — Y.

IIpyn sToMm B KadecTBe 3HAHYEeHWH apryMeHTa Bbi0epeM Te, KOTOpLIE Ha
H OoJablle COOTBETCTBYIOIIMX SHAaYeHMHE aprymedra B rabaune (1).

Torga cooTBeTCTEVIOIINEe HM 3HaUeHHA DVHEKIHH I = %{x — 5y GyayT

Te e, KOTOpble 3aNHCcaHBLI BO BTOPOH cTpoke Tadbmaunsl (1).

X 1 2 3 4 2 6 (i 8
y & 4,5 2 0,3 0 0,5 2 4,5 &

(3)

IlocTpoum rpapur PVHEOHH i = %{x - 5}2, OTMETHB TOYKH, KOOp-
IUHATHI KOTOPBIX yKasaHbl B Tabaune (3) (puc. 24). HerpyaHo 3a-
METHThL, YTO Kamjgod Touke (x, y,) IpadHka QYVHKIHH } = ;:xz
COOTBETCTBYeT eJHMHCTBeHHasa Touka (x, + 93 y,) rpaduxka QyHKIUHN
y = %{1‘ — 5)* u maobopor.

SHAYHT, ecTH NepeMecTHTE KAV TOUKY rpadrra GyaRIum y = %xz

HA D eAMHMI] BIPABO, TO MOJYYUM COOTBETCTBYIOULIYI TOYRF-Ipahiergnstenallin
hVHEOHE Y = é(:x: — B,

A 7 VI W1
:\ \y*%ﬂ/'_f“.
\ A Ty =5 %] \ 6 JI 1]
s, 2 Ry
N5 / Vs BN N
! 1=y 2t =1 x—3 2+2 —
: f \\\_/A._E{x & [ 4 uy ugt } I
FET e s T
|

Puc. 24 Puc. 25

Huaue rosopsa, Ka:KAVIO TOYKY BTOpPOro rpauka MOMKHO IOJYYHUTH
H3 COOTBETCTBYIOUIEH TOUKH IepBOro rpadgmea ¢ MOMOIILIO MMApAJLIeb-
MOTO TIEPErnoca ma 5 eAWHHI] BUpPaBo BJIOJL OCH X,

I'padur dyHRIUYH y = %(x - 5)2 — napabomna, IoJIydeHHAA B peay.b-

) -

TaTe CABHIa BIIpaBO Ha 5 eIUHWI rpathka QYHEIHH } = EI y
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Boobuie rpaduk dbyexkmun y = al(x — m)® apnaserca napadoJioit,
KOTOPYIO MOKHO MOJYYHTL U3 rpaduka GyHKIHH y = aXx ¢ 10-
MOITLIO TaApaAIeILIOro mepenoca BJAOAL OCH X Ta . GAHITHI]
BIIpapo, ecam m > (0, HAH Ha —m eIHHHI BJIeBo, ecad m < 0.

IlonyueHHBbIe BbIBOJALI NO3BOJSIOT INOHATH, 4YTO NpejcTaBisgeT coboH
rpadur pyarnuEn y = a(x — m)* + n. PaccMoTprM, Hampumep, QVHKIIHIIO

i = %(1‘ — 3+ 2. Eé rpadur MOMHO HOAyYuTh U3 rpadura MyHEIMH
= éx‘! C DOMOLIBID ABYX HApaldle/lIbHbIX HepeHoCoB — CABHIA Ilﬁpaﬁﬂ-

JIEI i = %x‘* HA 3 eJWHHILI BOpPABO B HaA 2 eIWHUNLI BBepx (puc. 25).

Boo6me Tpaduk PyEruuu y = a(x — mY + n asaserca napa-
000, KOTOPYIO MOMHO Ioayuurs u3d rpadura dyHEDHH
y = qa’ ¢ TOMOMLIO JIRYX TapPaJelLILIX TeperocoB: CARHTA
BIOJE OCH X Ha m eIHHUIl BOpaBo, ecam m -~ (), uam Ha —m
enuHUL Bleso, eciau m < 0, u ciuBura BAOAL OCH 4 HA 1 eju-
HHI[ BRePX, ecad nn > 0, vaM na —n eANTHIl BUHU3, ecan n < (L

CkauaH C vk.com/material100
3aMeTHM, 4YTO NPOU3BOAHUTL NAPAJIEJbHEIE HEPEHOChE MOMKHO B JIKO-
00M TTOpAJKe: CHavaJa BRIMOTHWATE MapadJelbHBIN TIepeHoc BA0OAE 0CH X,
a4 3aTeM — BIONb OCH }f HIH HaoDOPOT.

IMonyueHHBIE HAMH BBIBOABI 0 HpeobpazoBaHun rpadmuroB IpUMeHH-
MBI K JOORIM QPYHRITHEM.

I'padur pyaxnmm y = f(x) + 7 MOKHO MOIYHHUTE H3 TpadHKEa (DyHK-
OUH ¥ = f(x) ¢ mMOMOIILI0 TapajllelbHOTO IepeHoca BIONL OCH I Ha
n eIMHWI BRepX, ecad n > (0, AW Ha —n eIMHAWI BHH3, ecau n < 0,

I'padur dhyaroun y = f(x — M) MORHO MOJYYIHUTE M3 rpapura QyHK-
OUH ¥ = f(x) ¢ mMOMOIILI0 TapajljJelbHOTO IepeHoca BIOML OCH X Ha
m eAMHHAIL BOparo, eca m >~ (0, iAW #a —m eIWHHI] BAeBo, ecau m < 0,

I'padpux ¢pyurmun y = f(x — m) + 1 MOEKHO TOJVIHTL U3 Tpaduira
GVHEIHHA ¥ = {(x) ¢ DOMOMBI OBVX COOTBeTCTEYHNIHX IapallIelbHBIX
TIepPeHOCOB.

IIpu epaumenun napadosibl BOKDYT
ee ocH noaydaerca (hurypa, KOoTODPYH)
HaaeBawT napafonoudom. Ecorom BRY-
TPEHHIOK  IIOBEpXHOCTh Hapadoigouia
COIEIATE HE[]KH.TILHﬂﬁ H HAOPaABHUTE HA
He¢ TIVIOK JVHiel, NapaadiedbHBIX OCH
CHUMMeTPHH Iapadolibl, TO OTPaHEHHBIE
Iyun coDepyTesa B OJHOH TOYEe, HOTO-
pPyvI0O HazsIBamwT Porycom (puc. 206). Puc 26
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B To ke BpemsA eclaM HCTOYHHE CBeTAa IOMECTHTL B (DOKVCe, TO OTPaKEH-
HEBEIE OT HE'[..'IRH.T.[BH()I.;I IIOBEPXHOCTH HH]JH.ﬁUJI{JI’I,EH JIYHIT URHH{,}?’I‘EH rapaJn-
JEILILIME W TI¢ PAccerBAIOTCH,

IlepBoe cEBOHCTBO TIO3BOJAET IMOJMVUHTE B (oKyce mapadosonia BbI-
L'UK}’IO ’I‘EMHE]JHT}?]’)}’. CDI‘.JIH.UHU Jderegie I1ro CBOHCTBEO HOIIOIBIOBAT Ipes-
HerpedecKrH yueHeId Apxumen (257 —212 go m. 2.). IIpm zanpre Crpaxya
B BOiiHe NpPOTHE PHMJIAH OH IIOCTPOHI CHCTeMY HHapadoiHYecKHX 3epKAT,
EOTOPAA IIO3BOJIHIIA (BLII()R}TEH]JUBH’I‘B OTIJH}I'{EHHHE COJMHEeYHBIS JIVHIT Ha KO-
pabnax pumaAaH. B pesyvieTaTe TemmepaTvpa B (GoEKycax mapadoamtecKnx
3epKal OKazaNdach HACTONBKO BRICOKOH, YTO HA KOpadidX BCHOBIXHYJ IIOMKAD
u oHH cropenu. Ho sato He Donee, yem neresna. Bpsag mu yaaiocs HOIYYUTE
CTOJh RBICOKVIO TEeMTIIepaTypy VKasZaHHLIM cITocobom,

Bropoe cpolicTEO MCHONB3VeTCA, HAOIPHMED, IPH H3TOTOBISHHH TIPO-
HEKTOPOB M ABTOMODMIBHBIX thap.

YnpaxHeHus

134. Mzo0pasuTe CXeMATHYECKHN TpadHE Kaymaod dyarnun (0TMeThTe
BepIIHHY Oapabosbl U HalpaBieHHe e€ BeTBel):

ﬂ)y=]—.r2, yzigf—l-/l, y=15x2—3;
__lz _— . ST
0) y = 3% 7 3x’3+2, i - 33“7 13
) 1 : 1 P
B) y = -—_xg’ y=(x- 3,2’ y=lx+ 3)2‘ CxauaH c vk.com/material100
H ] 0
135. C momoumipio ImabioHa napabolbl ¥ = x° moctpoiiTe Tpadur QyHEK-
ITHH:
a) y=x"—4; B) ¥ = (x — B);
ﬁ}y:—xH-I-S; I‘}y:(xﬁ—:ﬂ)z.
136. Ucnoansys mabmnon mapabonnt y = x% mnocrpoiiTe rpadmr dvHE-
ITHH:
a.)y:xz+2; B]y:{x—i-él}z;
6) y = —x” — 1; r) y = —(x — 8)°.
137. B gaknx KOOPANHATHEIX HETBEPTHX. PACHONOKEH rpathur QPVERIIHHT;
a) y = 10x* + 5; B) y = —Bx” + 8; a) y = —(x — 8)%;
6 y=—=Ta =8 r) y = (x — 4)% e) ¥ =—-3(x + 5)*?
138. Mzo0pazyTe cxeMaTHUYeCKH TpauKE QYHKIHH:
ﬂ)y=;—{;t'—2)z+1; B) y = —4(x — 3F + 5;
6) y = 3x + 3F — 13 r) y = —4(x + 2)? -

139, Maobpasure cxeMaTHUYeCKH rpaui QyHRITHNA;

a) y = 7(x - 2)° - 8; 6) y =—5(x + 2 + 3.
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140. Ucnoneays madimor mapadonsl y = x°, mocTpolTe rpadiy QVHKIHI

a) y =(x — 2)° + 3; 6) y = —(x— 37 + 5.

141. C moMomIbio IafiioHa Tapabolbl ¥ = X~ noctpoiite rpadur GyHKIIH:
a) ¥y = (x + 3)¥— 4; 6) y=—(x+4)%-2,

142, HafimiiTe HyaIH GVHEEIHE (ecIH OHH CVIIECTBYIOT):
a) y = 12x° - 3; 6) y = 6x° + 4; B) y = —x — 4.

143.TIpy Karux 3HAUEHUAX ¢ PYHKUMA ¥ = ax® — 5 mmeer HyIu?

144. Ha pucyare 27 mao0pakeHsl TpaduiEl (PYHRIHIN:
a}yz-%{x+4}a; B}y:%x?‘+4;

B Y ST _ 1.2
ﬁ}y—gi-f 4)° =14 )y = 3% 2

AVIR Y /

-

M
NV

10 %

-10 —?/:4_'?5,\—1 o V6l 8110

=Y

CxauaH c vk.com/material100

TN
/

|1

|
K
64

Puc. 27 J i Il

Hna kamaoro rpapHKa VEa)XUTe COOTBETCTBYIOIIYIO dopmymny.

145.Ha pucyere 28 wunzobpamés rpadgur ¢yakmmm f(x) = a(x + b))%
Haiinure f(38).

146. Ha pucyare 29 uzobpaxkés rpadur GyeEROuu f(x) = ax® — b. Haii-
IHTe, NIPH KaKOM 3HaYeHHH X 3HaUeHHe (QYHRIHH paBHOo 68.

vk \ YA |/
/ \ 4
/ i
\ /
' /
M 1
N / \ | L
1 AL 0l 1] x
-~ = \ 7/
201 X \"*\h //x
Puc. 28 Puc. 29
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147. Pemnre ypassenue:
a) 0,6a — (¢ + 0,3)* = 0,27T;

”# ; =0,54(6 — 2y).
148. Pemiure HepaBeHCTEO!
a) bx — 0,7 < 3x + 5,1, B) 2x + 4,2 < 4x + 7,8;
6) 0,8x +4,6=256—1,2x; r) 3x — 2,6 > 5,5x — 3,1.

11. NocTpoeHue rpadpuka KBaapaTUuiHON PYHKLIMK
s ]IGCTDDEHHH rpadHKa KBagpaTHuHOM (yVHKOHH sanmuireMm ¢dop-

MYy ¥ = ax® + bx + ¢ B BuAe y = alx — m) + n.
Brigenum U3 TpExXdiIeHa axt + bx + ¢ KBagpar ABVUIEHH:

ax? +bx+c=a(x2+ %x* 5)=

al
2 2 . Cradan ¢ vk.com/material100
: a(fﬂx.iﬂ__h_ﬁt_];
2a  4a° 44® @
2 . } 2 o
b b* - 4ac b b* —4ac
= + =] - — | = + - - —-.
[(x 2a 4 J i s Ea) 4a
b*— dac
Orcropa ¢ = + i) -
an g ﬂt( 2a, da
Mb1 nonyuunu Gopmyny Buja = alx — m) + n, e H = _; :
a
3 b? - 4ac
n = T.

BuavuT, rpaduk QYHEINH ¥ = ax” + bx + ¢ ects mapalors, ROTOPYIO
MOMKHO HONYUUTE U3 I'padura HVHEIHY i = ax’ ¢ TOMONILIO JRYX Tapad-
JeTLHBIX TIePeH0ocoB — CABWTA BAOJL OCH X M CABWTra BIoAL ocH y. Or-
crioga ecneayer, uro rpadur dyvEREIME i = ax®+ bx + ¢ ecTh mapabona,

b __ b -dac

BEDIIKMHON KOTOPOIl ABAAeTCA Toura (M 1), me m = —ggr 1= e

0[!]:-]{) CHMMETDITH IIH.FHﬁ{}.TIbI COVANAT IT[AIMAA X = m, IapalnelsHana OCH L.
IIpu a > 0 peTBu napa®olbl HaOpaBIeHBI BEepX, a IpH ¢ < 0 — BHHS3.
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Hrobel noeTpouTs rpadmk KBaApaTHUYHOH (PYHKIHH, HYKHO:
1) onpenenuTk HanpasieHHe BeTBeil nmapabonbi;

2) HAHTH EKOODIHHATHI EBepIIMHBL Iapadoibl H OTMETHTL €8
B RU(}I},II]I/IHHTHUfI OIIAOCHEOCTII,

3) TIOCTPOUTE ellé HEeCKOJABKO TOUeK, NMPHHAaAJeXKalWX mapa-

BoJie;
4) coegHMHNTE OTMed4eHHBIE TOYKH ILIABHOH JHHHEH.

3amMeTHM, UTO abcIHCCY M BePIIHHEI VIOOHO HaXOAHTE IO (hopMyie

m = —zb . OpauHaTY # MOMHO HAXO0JAWTbL, IIOJCTABME HAaljeHHOE 3HAUEe-
i
"Hue adcuucesl 5 hopmyny g = ax® + bx + e, TAK HAK LPU X = M
: 2
y=ax2+bx+c=a(x—m,] + n=mn.

IToeTpoum rpa@HMKH HeKOTOPBIX KBaJpaTUYHBIX (PYHKIIMIA.

IHpumep 1. Ilocrpoum rpadur GyHRUME y = 0,5 + x — 4.
» Tpadpurom dyernrm y = 0,5x° + x — 4 aBaserca mapabomaa, BeTsBH
KOTOPOH HaANpaRJIeHBEI BBEpPX.
Tax ®Rag ¢ = -4, To rpahur (QVHEKIHAH TIEPECEKAET OCH OPAWUHAT
B Toure (0; —4).
Haliném KoOpPAWHATE! M W ° BEPITHHELI Mapadoinr:

b1

CrauaH © viecom/materal100

™3~ 705 U
n=0,5-(-1)"+(-1) - 4 =-4,5.
Bepurmaa nmapaboasr — Touka (—1; —4,5), a mpamasg x = -1 — oc¢h

CHMBMETPHI.
Hrobrl HAaHTH TOYKH HepecedeHWd Tapadodnl ¢ ochio adciuce, Hal-
néM "HyIH dvEEINHA. [[1g sToro pemuM ypapaerme 0,5x% + x — 4 = 0,
EU]JI—IHMH aTaro }TI)EI.BHEHI‘IH ABJAHITCA YHOJIA —4 H 2, SHAYTHT, IIA-
padona mepecekaeT och abCITHCC B TOUKAX

(—4; 0) 1 (2; 0). Hi T Tuk ]

Coc ah : I'l
OCTABHM TAOIHAINY __H=ﬂ_'5_x2+ x — AT

o —

x| -5 | -4 | -2 | -1 0 2 3 1] ]
y |35 0 | -4 |-4,6| -4 | 0 |3,5 il "'|1-- f i
yl T ol '1/13 Ix
BocnonszoBasuiuck aToil Tadbsauiei, \*\ : 7
NOCTPOHM TpadHr (PyHEUHN IN 7
y=0,5x%+ x — 4 (puc. 30). < [ 54,5

Ilpn cocraBiaenun TaOaHUIBLl H IOOCTpOE-
HITIT I‘[JE:HIJI/IHEI. YHHTBIEAJIO D, oTd IpPAMAH
x¥ = -1 ApidgercH OChbK CMMMeTpUM Lapadoubl. Puc 30
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I[MosTomy MBI Opajw TOYKHM, CHMMETPHYHLIE OTHOCHTEJILHO IPAMOIL
x =—1 (oTH TOYKH HMeT OJHHAKOBBIe OPIHHATEHI).

ODpumep 2. IHoctpoum rpadur GVEEIHE y = —2x° + 12x — 19.
b I'padburom 210l PVHENHM dABidAeTcAa Lapadonsa, BeTBH KOTODOH HA-
npaBneHsl BHU3. Haligém xKoopauHATEI €6 E—

BEePITHHB: /1 :
el o BB o ol l112/34]15x
2a 2-(-2) _I_} } %
. &
e T ® 48 e B I U ??(_____"3\__ .
IIpamaa x = 4 — oCckE CHMMETPHH TIapa- ‘,"'f-“__"c:f'
O0ITHI. 4 )
BEIYHCIHE KOOPIHHATHI €Ié HecKO.Ib- | ® J,'F ‘1\
KHX TOYEK, HDOJIVIUM TADIHIY. —95 N
L] 1 Ir; |
x 1 2 3 4 5 —— 61151
L7 [ \
I -9 -3 -1 -3 -4 4 Iil[ 1'[
—8
CoefMHHUE NIABHOI JTHHMeHl TOYKH, KO- ] r; I'"[
OpPJAMHATBLI KOTOPbLIX yKasaHkl B Tabiuie, —9 ]
noavuum rpadbur QyEEDEH = —9x% +
+12x — 19 (puc. 31). < Fucy CkauaH c vk.com/material100
IMpumep 3. Hocrpoum Tpagui QYyHKEIUN y = Zl-xz +x+ 1.
b I'patpuroMm HVHEOHH ¥ = %f 5 o B o | v T
ABAAeTcA napaboja, BETBM KOTOpOil Ha- '
npasyenb! Bepx. HaiiféM KoopjuHATHI 9
€€ BepIIHHBIL: 4
= | . 9 - | ;"
o = = T
2a 9.1 AN %;{ |3 Vil
1 |~ P 9 /
Lo _24+41=0 N A
n=—-—"'1- — = L Y s L 4
4 NG TR
IIpsavas x = -2 — ocb cumMMerTpuHM la- ] >
pacoms. shaf-s] 201 F
BRIUMCIHE KOOPAMHATEL €llé HEeCKOIb-
KHUX TOYCK, TOJIVIAM TabIHuIy. Puc. 32
X -5 —4 —3 -2 -1 0 1
1 1 1 1
2— 1 = 0 2 1 2—
i 1 1 1 1

I'padur pyurmnm y = %xz + x + 1 uzobpayxeH HA DHUCYHEe 32. <
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YopaxHenus

149,

150.

152,

Teno oOpomeHoe BepTHHEAIBHO
BEEPX ¢ HHAYAIBHOI CHEODPO-

CTBIO Uy (M/c) ¢ BeICOTHI [30

hy, (m). Bricota £ (M), Ha Ko-

TOPOH OKAZKETCA TEIO uepes

t (c), BeIpamkaeTca (POPMYJIOH |9

gt?

h:—T‘i‘L}uf‘i‘h“

(g = 10 m/cY. 120

Ha pucyare 33 norkazaH rpa-

thux zaBuHcuMoOcTH fi OT T A

coyuad, worna hy = 20, g, = 15. 1
Haiinure mo rpadury: —

El) CHKOJIEKO BpeMeHH TeJlo

NOAHHUMAJIOCH BBEpPX; 10

0) CKOJNBLKO BpEMEeHH OHO

OIIYCKAJIOCE BHH3,

B) KakoH HauboJbIIeH BBICO-
Thl JIOCTUIJIO TEeJIO;

r) yepes CKOJBKO CEeKYH]

TEJIO VIIAIAO HAa 3eMIIO.

Kragparuusas ¢dvHEDNA

[
=T |

|z

Y

zajana (QopMyI0oN;

a) gy =x° — 4x + T;
6) y = -2x" — 5x — 2.

Puc. 33

Haiignre koopauHaTsl Beplunubl mapadonsi. Hamerus ma woopgu-
HATHOH IUIOCKOCTH BeplIMHY napaboJibl U eé och CUMMETPHM, H3-

o0pasuTe CXeMaTHYECKH rpaduk.

IMocTpofiTe Tpaduk GYIRIMK i = —x° + 2x + 8 1 HaliAUTe, HCIOIb-

3yst Tpadui:

a) snauenus pyvarnau npu x = 2,5; —0,5; —3;
0) 3HaueHHd apryMeHTa, NpH KOTOpHIX iy = 6; 0; —2;
B) HYIW QYHKIMHA H TPOMERYTEH 3HAKOTOCTOSHCTRA;

I') IPOMERVTKE BO3pacTaHuA H yOblBAHUA QYHEIHH, MHOMECTEO

SHaYeHUI (JYHKI[UH.

Iocrpoiite rpaduk byurnuu y = 2x° + 8x + 2 u Hailaure, McHogabL-

avda rpadiie:

a) suavenug y opu x = —2,3; —0,6; 1,2;
0) 3HaYeHHA X, IIPH KOTOpBIX y = —4; —1; 1,7,
B) HVIH (DYHEIHHM M NPOMERYTEN 3HAKOIOCTOSHCTBA;

I} OIPOMEEKYTKH BO3paAcTAnwdg W VOLIBAUHA (PYOKIINH, HaWMeHLIICe

dHAYeHHe (DVHEIHNH.

84, KpaapatuvyHan pyHKUME W ee rpaduk

comy/material 100
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153. Ilocrpoiite rpadur GVHEIME H OOHIIKTE €€ CcBOMCTBAa:

ﬂ)y=;7x2—4x+4; 6]y=—};x”+x—1; B) y = x° + 3x.

154. ITocrpoiire rpadur QyHEIAKL:

a.}y:—é—xE-i-ﬁ; ﬁ)y:x‘z—ﬁlx; B)y:—x2+ﬁx—9_

19a. ITocTpoitTe Tpaur PyHKITAN:
a) y = 0,5x" — 25 6) y=2x"— 4+ 4 B) y =—x" + 2x.

156. TTocTpoiite Tpadgur QHyIKITAMT;
a) y =(x — 2)x + 4); B) ¥y = —x(x + ).

157. Haiigure T wk 7]

a) Ha¥MeHbHIee 3HAYeHWe PYHKIVA \ /|
y=x"—4x — 4; 8
6) Hﬂuﬁo.ﬁhmee 3HaveHHe (hbYyHEIHH \ ? / | 5
1_;_—,1.: —4x + 5; \‘5 o LA ”I

B) HAaMMeHbIIee 3HaYeHUe (PYHKIUH AR =EEENEE DE)
y=x*— 6x — 6; \ l

r) HEIIIPGII]:HJEE 3HaveHue (PYHKINHN [ : k=
y=—x —3x+2 ~41-2 0-}1-2-H4-1/6 4B ez

158. Briacaure, rpaduk xaxkoi us dbyErmmir || [ 12 j“'

yzxg-i-ﬁx,y:%xz—Sx,y:—xg—ﬁ I
nzobpaxéH Ha pucyHke 34. Puc. 34

159, Hau,u,me 3HAUEHUE b, npu roropom upamas gy = 6x + b racaercs
nmapaboant ¥ = x° + 8.

160. TIpu KZKOM SHAUCHUH 7 TpaguKy dyuEEmui y = 2x° — 5x + 6
uy=x>—Tx + n UMeOT TONBKO ONHY oburyio Touky? Haiinure wo-
OPAHUHATBL 5TOH TOYKH.

161. Oyurknuu, rpadguid KOTOPbIX ngoﬁpmﬂeam Ha pUCYHHEe 38D, saia-
I0TCA ypaBHeHHMAMH BHIa y = ax™ + bx + ¢, Haligure snadenmnsa Ko-
appHIIMEHTOE ¢, b H ¢ B KAKIOM ciaydae.

162. [loka:xHTe cxXeMaTH4YeCcKH, KaK pPacloloxeH B KOOPIHHATHOH ILIO-
CKOCTH Tpadwk QYFIRTHT ¥ =ax” + bx + e, a # 0, ecan:

1)a >0, D>0; 2)ya <0, D=0
a >0, D=20; a < 0, D=0,
a >0, D0 a <0, D<0.

(Byxpoii D ofosHaueH AUCKPUMHHAHT KBAJPATHUYHOIO TPEXUIEHA
ax® + bx + ¢.)
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a) v 0)
/ A
A |1 s X
0] 1 N
i/ \
)
B) Iy" r)
\ |
\ /
\ [
L | ] |1
0l 1 X
Puc. 35

L=t~

e
i

=Y

"]

CrauaH © vik.com/material100

163. (3adaua-uccaedosanue.) o Tpadury ¢yarmmuu y =ax-+ bx + ¢

(puc. 36) ompegenute 3HAKH KO3 (PHUIHUEHATOB a, b U C.

1) ObBacuuTe, Kak, TOMB3VACE PHCYHKOM, MOKHO OTIPeleUThL 3Ha-
Kl RO PUUHEHTOB ¢ U ¢. YHEAKHTE TH 3HAKH.
2) Obeyaoure, KAK, DOIB3VICE PHCYVHKOM, MOMKHO ONPERSTHTE 3HAK

koaounenTa b, YEaXKATe 2TOT 3HAK.

a) uh 6)

/\

I

\

Puc. 36 /
[l

164. Corparure 1pobb (1-8ay

3 + 52 -2

/.
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165. Peuunre ypasHeHHE:
a) (x — 1) + (x + 1) = (x + 2)° - 2x + 2;
6) (2x — 3)(2x + 3) — 1 =5x + (x — 2)2
166. Ecar ¢ kamgoro reKTapa y4acTRa cobepyT 35 1 OMeHUIBI, TO ILI8H

HeJOBBIIOMHAT Ha 20 T; eclaH ¢ KaXIOro rexkrapa OyIeT IOJOV4YeHO
42 1, To nnaH nepepnmotHAT Ha 50 7. Kakopa nnomaak yyacTea?

167. Ecoi Ha Ka:miylo MAIIWHY IPpY3dTbh 3,5 T rpyaa, To ocradercda 4 T
BCNIH HA KAMIVIO MAIIMHY TPYSHUTL 4,5 T, TO AN DOJHOH 3arpysKH
BCeX ManmHa He xXBaTHT 4 T rpy3a. CKoIRKO OBLTO Marmrmm?

KOHTpONnbHBIE BONPOCHLI U 3aaHNA

Chopmynupyinte onpegeneHvue KBaapatudHon dyHKUMK.

Kak Bouirnaaut rpaduk kBaaparuyHOW OQOYHKUMKM I = ax? v Kakumm
csowcTeamun obnapaet gyHkumAa: a) npy a > 0; ) npwn g < 07?

Kak U3 rpadmka dyHKUMK I = @x? MOXHO NONyunTh rpaduk dyHKUMK:

a) y=ax®+n; 6) y=a(x—- m)®, B) y =a(x — my +n?

Yto npeacrasnser coboi  rpadmk  kBagpatUHHOR  hyHKUMW

u= ax® +bx + ¢c? Cxauad ¢ vk.com/material 100

Ha npumepe dyHkuMK i = 2x° — 12x + 16 nokaxure, kak CTPOsT rpa-
UK KB2OPaATHUHHOW OYHKLUWI.

H.ﬂﬂ mex, Kmo xouem 3Hamb Ooabuie

12. ApoOHo-nuHenHaa pyHKUUA U e€ rpadmk

2 k ;
Bam m3BecTHBI cBOMcTBA M rpapmK QyHEOHH Y = Y Tbu k > 0. Or-

MEeTHM elleé OJHO CBOMCTBO 3TOH (PYHKIHUH U 0cOoDEHHOCTL eé rpadjHiea.

IIpy HeOTpaHMYEHHOM BO3SPACTAHMH OONOMAHUTEILHBIX 3HAYEHHH ap-
rYMeHTa 3HaueHHs GQVHEOHM, OCTABAAChE IOJOMHUTENBHBIMH, VOBIBAIOT
M CTPEeMSATCH K HYJK, T. e. ecau X > 0 u x — +02, o y — 0. AHanmoruu-
HO ecann ¥ < 0 1 x — -2, o y — (), Ha rpajdure sT0 CBOUCTBO IPOAB-
JdgeTcA B TOM, YTO TOUKH rpadiKa OO0 Mepe HX yiajleHHsa B DecKoHeU-
HOCTh (T. €. IpH X — +00 MiIM X — —©0) HeorpPAHMUEHHO LIPHONHMEATCH
K ocu x. I'opopar, uTo ock X, T. e. OopaMad Yy = 0, Apaderca acumnmio-

moit rpahurs QVHEKINNT § = % apu £ = 0.

Boobue acuMnToToil KpHBOM Ha3slBaeTCd NpAMAas, K KOTOPOH HNpH-
DAMKAIOTCA KAK VIOAHO OJHM3KO TOUKH KPHBOH 110 Mepe WX YAAJeHHSA
B 0eCKOHEYHOCTh.
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R .
I'mnepbona y = < opH £ > 0 HMeeT elllé OoJHY ACHMITOTY — oOcCh lf,

k
T, ¢. mpamyio x = (0, Herpyano monaTh, uwTo tunepbona ¥ = 7 upu B0

TARHE HMeeT OBE ACIIMIITOTEI — (CE X H OCE If.
Tenmeps MBI MOZIHAKOMHMCH ¢ JNPOOHO-THHEHHEIMHA (QVHEIHAMH. [Ipn-
MepaMM TAKHX (GYHEIHHE MOIYT COYMHUTL QYHEINH, sajapaeMble GopMmy-

_2x -5 _ B _xt4 N
JaMH Y =g, VT 15, 70 Y= 5, - llpaseie uwactm aTmx thop-

MyJ — JApobM, ¥V KOTOPLIX HHCJAHUTE]h — MHONOYIEH NepBOH CTeneHH HJIN
TYHCIO0, OTIHYHOe OT HYJId, 4 3HaMeHaTelIE — MHOT'OWIeH HEDBDE CTelleHH.
Taxue GHyHEOIUYE HAIBIBAIOT GPOOHO-AUREIHbBIMU (DYHKULAMLL.

BoobGme dpofHo-auHelHOl QUHRKUUCl HASLIGAemes QYHKUUL, KO-

ax + b
mopyio moxcho sadams opmynou euda Y= 4, ede x — Rnepemen-
HaA, a, b, ¢ u d — npouasonvrsie yucaa, npuiém ¢ =0 u ad — be = 0.

Orpanunuenng ¢ 7 0 1 ad — be # 0 cymecreennawl. Ecom ¢ =0, TO
MBI ODOJAVIHM JTHHeHHYI0 PVHEIHIG, a opH ad — be = 0 — coKpaTHMYIO

Apobb, 3HaAYeHHE RDTGDDI:‘[ PaBHO 5‘, T. €. IOAVUIHM KOHCTAHTYV.

Bri snaere, uro rpadbur GyHELMKM § = f(x) + 1 MOMHO LOJNYYUTE U3

rpadura GyEEIEE ¥ = f{(X) ¢ DOMOLIBK DAPAJLIEIBHOTO IepPeHOCA{ENBIE-

ra) BOOJB OCH Y HA 71 €JUHHLI BBepx, ecawm n » 0, mnom HA —n eguHNI
BHu3, ecau n < 0. I'padbur dyaruuy y = f(xX — m) MOMKHO LOJNYVUUTE U3
rpadura QVEKIHE ¥ = (X} ¢ TOMOINBK CABHTA BAOAE OCH X HA m eAH-
HII BOPAaBO, ecan m > (0, miom Ha —m eqHHEL Baepo, ecam m < 0.
THoxamem, uTo rpadgrukoM JApobHO-THHEHHON (MVHKINH ABIgeTcd TH-

nepbosa, KOTOPYI0 MOXMHO MOJYYUTH M3 runepbois! j — ke IOMOIBIO
. x

napaajielbHBIX IIePeHOCOB BI0JbL KOOPAMHATHLIX oceil. Ilponanocrpupy-
eM 9TO HA NPUMEepAaAX MNOCTPOeHUs rpadHKOB KOHKPETHBIX JApo0HO-IUHEei-
HBIX (PYHKIIM.

2x + 4

Hpumep 1. locrponm rpadpur Qynnum g = o=l

2x + 4
|3 ,[LHH. 2TOrM0 BbIOeHMM H3 ,H,I}'D'ﬁii —1 OoeJve 4YacTh, NOpelcTaBHB
x

k

npobs B BHuAe n + ——. Umeem
x—-m
2r+4 _2x-2+6 _Ax-D16__ 6
¥=1" =1 e | o =1

Saece R=06, m=1, n=2,

I - " - + — o >
Ons Tex, KTO XO04eT 3HaTh bonblue

comy/material 100
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6

I'papur oSyHEIHH Y = rl+ 2 MO¥KHO NONY4YNTH M3 rpaduka

6
(hyHEIHH Y= ; C NOMOINIBI) ABVX IapalJieJIbHEIX HNepeHoCOoB. CIABH-

6
ra I‘Hﬂﬂpﬁﬂﬂm U= ; Ha 1 cIHHHITY BOPABC BIJOJME OCH X M CIBHTa

G
<7 Ha 2 elMHUILBI BBEPX B HaIpaBJe-
HAH ocH y. IIpu sToM mpeobpazoBAaHHH CABUHYTCHA H ACHMITOTHI

4 B P P s ¥

noay4yeHHoro rpaduka y =

6 N
runepdonsl Yy = L ¢ 0Cb X TepelAeT B NpPAMYH y = 2, a ocs y —

B npaMyo x = 1.

[Ina mocTpoeHMA rpadHka JaHHOH (PYHKIHH NOCTYIIHM Tak: IIpO-
BEeIEM B HOOPLHMHATHOH LJOCKOCTH LYHKTHPOM ACHMUTOTBL: LIPH-
Myw x =1 | npamywo y = 2. Tark kar runepdolia COCTOHT H3 ABYX
BeTBell, TO OJd4 MOCTPOEHHA STHX BeTBell COCTABHUM IBe TadIHIILI:
opHy nus x < 1, ppyryw gns x = 1.

x | -6 | —a | -2 ]| -1 0 x 2 3 4 5 7

gy | 1 ]o5| 0 |-1|-4 y| 8|5 | 4 |85 3

OTMeTHB B RDﬂp,E[HHaTHGﬁ OAOCKOCTH TOYEKH, RGG[]J:[HH&'EBI _ROTIE]ELIK -
5 = KduaH C viecomgmaterial100
VRazannl B TepROo Tadaune, W COeIUIME WX TLNARITOH rIenpemenDﬁ

JIRHHEH, OOIYYIHM ¢IHY EeTEDb I‘HHEP'ED.]’ILI. Anamoruguso, HCIIOIB3Y A

A |
: |
: \
6 N
5 N
: NS
3 = =
:
= 1
— -
—51-4|-3|-2-1H0+-1--2-1 3141516 X
—1i
\ | I
W
— — A ] e
‘ll ,_._3I
-
Puc. 37 e
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BTOPYI0 TabJaHIY, DOJYYHM BTOPYI0 BeTBh runepbdonasi. I'padux

2x+4 i
hyHEIHN y = ;_ 1 n3obpaxkeHn Ha pucyHke 37. <
2x -1
IIpumep 2. Ilocrpoum rpa@ur OVHEONH y = — T

» Tak ke Kak u B npumepe 1, BblflenuM u3 apobu A%

A+l e
YACTh, T. €. HpejAcTaBHUM aApobbs B BHUAE N + — Hmeem
2x-1_ 2x+2-3_ 2x+1) 3=_(‘2_ 3 \_ 5, 8
x+1 x+1 x+1 x+1 i ol |
B srom cayvuae =3, m=-1, n=-2.

I'padpur pysrnmum y = —2 MOMKHO NONyuuTh U3 rpadpuka QpyHk-

x+1

3
IIHH = — € NOMOULBID ABYVX HNapalljleJIbHbBIX TepeHoCOoB. CABHIa T'H-
X

nepbousl Yy =J£_E Ha 1 egununy BiaeBo M caBura rpadmura GyHKIHH

y= Ha 2 EIHHHILI BHHS. HPH aTOM ACHMIITOTAMHKM I‘HHEP'EDJIBI
x+1 CrauaH © vik.com/material100

3
h="2+1 2 craHyT OpAMble ¥ = -2 H x = —1.
Hlanee mocrynum tak. llpoBeném B KOOpAMHATHOH IJIOCKOCTH IIYH-
KTHPOM acuMNTOThl ¥ = —2 1 x = —1, Cocrarum Jre TaOawWin: onHy
ans x < —1, apyrywo gos x > —1.

Hi
3
1 \
!
-6|-5|-4|-3|-2|-1HoDNJ-23-}41-5 =
_1 [
— —
-2
o] - _'3'
| |
I 1
—4
Puc. 38 1 [ |
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X —& —4 -3 -2 X 4] 1 2 I

i 26| =3 |-88/| -5 Y 1 05| = 1,5

OTMeTHE B KOOPAMHATHON INJIOCKOCTH TOYKH, KOOPAMHATEI KOTOPBIX
noMellessl B nepeoil Tadiuie, H COeIMHHE HMX ILIABHOH Helpephis-
HOH IHHHeH, ODOJYVUHM OIHY BeTBh THnepdonsl. Mcmonbaya BTOpyIO
Tabauny, MOAYIUM BTOPYVIO BeTBL Tunepbonsl, I'padwr GynRimm

2x-1 -
V=""%%1 naobpakeén Ha pucyHke 38 Ha c. 65.
B npumepax 1 m 2 Mbl ycTaHOBWIM, 4YTO rpadmKoM Kamjoil M3
. _2x+4 __2x-1
GyHKUME y = — B Y =—— 7 4aBaferca runepboia, U NOKABAIH

OAHH H3 CcH0oc000B MOCTPOeHHA IpadHKOB 2THX (DVHKI[HIL.

5 ax +b
MosxHo f0Ka3aTsh, 4T J00YI0 APOOHO-TMHEHHYI0 PYHEIUIO i = o
MOKHO TPeJCTABHUTH B BUAE Y = —+1.
Taxmum obpazom, TpapuroM ApPoODIO-TUHCHTION (PYIKIIAN ARJIICTCH
runepbosia, KOTOPYIO MOMKHO IMOJYUUTH U3 IHIEPOOIE i = k. IMMOMOIILIO
X CxauaH c vk.com/material100
ABYX IapaJule/lbHbLIX [IepPeHOCOB.
168. Vramxure acMMNTOTHl runepdosibl:
10 . __8
a]y=m_2: ﬁ] Yy r+2
169. ITocTpoiite rpaduk GyHKINK:
! 4 4 4
a = : 6 =—+2; B = : r =2,
)y x-3’ ]yx ’ )y x +8 )y x

170. Haiiqure acuMnTors! runepbosisl:
x+8 x—8

2 ﬁ —Se .
x-2 )y x+ 3

EI.] y=
171. ITokaskure cXeMATHYECKH, KAk pacnoyiosked rpadur QyHKIHH
Tk
_'._-)" B £ — N
ay m-=-n < 0; 6) m <0, n>0.

+n, toe k& < 0, ecom:
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3x -2 .
g3 HaiignTe HyaH (hyHEIHH

172. Ilocrpoiite rpadmk byHRIHH Y =

H NIpoMeXYVTHEH 3HAKOMNOCTOAHCTEBA.

15 37 +x

1. = 2_ —
y xr— 3 Y 37T — x
8x—5 8x — 40
3. y=—%;5 Loy=5. "2

S 2x+ 5
174. Nokaxkure, uto rpadpury GyHKIMA Y = © — 3 UPHMHALIEXKAT JULIL

JIBé TOYKHM, Y KOoTOpbIX M abcmmcca, M OpAMHATA — HaTypaJlbHBIE
uypeaa. Hafinure KOOpPIHHATBE 3THX TOUYEK.

e Bx -7
175. Haiigure Bce ToOukM rpadura (QYHKIHH Yy = T+ Y KOTOpBIX

n abcumcca, OpAHHaATa ABAAKTCA IeJBIMH YHCIaMH.

176. Pemiure rpaduueckn ypaBHeHHe 452 =x —3.
Cxauad ¢ viecom/material100
177. Hocrpoiite rpaduk dyakuun g(x) = |';2|
x —

Peminre ypaBHeHue:
a) g(x) = 3; 6) glx)=6; B) g(x) =—-2.
178. ¥YeTaHOBUTE COOTEBETCTEHE MERAY (DYVHRIIMAMH

:x+2 :—x—E
x=-1" x=1

M uUX rpadpukaMu, NpeACTaABJIeHHBIMM Ha pucyHke 39.

a) A 6) A

r—-|

|
\

=

mY

Puc. 39

Ona tex, KTo xo4eT 3HaTh Donblue 67




JononHuTenbHbie ynpaxHeHus K rnase Il
K naparpady 3

179. IlocTpoliTe B OoJHOH M TOH e CHCTéMe KoOopIHHAT TpadHEH (DVHE-
M
a) = b p=—0.08% bt = a:
) y=0,0x+ 3; y=0,0x; y = 0,0x — 2.

180, MaobpasnTe cxemaTwieckn rpadik pynrnun f(x) = kx + b w nepe-
YUCJIWTE €& CROHCTRA, CCITH;

ay k>0, b>0; 6) <0, & <0 B) R>0, b<0.
181. ITocrpoiite rpadhur pyHEIMK:
_ 12, _ 10
) = 0) y=—_"-

182. Ilocrpoiire rpadbur dyuruuu y =+ kx nupu k, passom: a) 2; 6) 0,5.

Rax MeHfAeTcs XapakTep TpaipHEa B 3aBHCHMOCTH OT RKoaphdumner-
Ta k?

183. ITocrpoiite B OGHOH cHCTEME KOOPAMHAT rpadurn (hyHRITHI i!,p'=§;1€‘g

1 gL
H y=—§x2 . I'IHH,I[HTE OPpOME¥VTHII BO3IPAacTAHHA H }?ﬁHBaHHH OIA
CrauaH © vi.com/material 100

KAasRTON (DYHKIIHHA.

184. Mz00pasuTe CXeMATHYECKH B OJHOH CHCTEME KOOPAHHAT TIpadueEn
dyarumit ¥ = ax” ansg cayqas: a < 0; a > 0. Ilepeuncaute croiicT-
BaA OVHEIHH IJA KaEIOTo ciaydad.

185. IlocTpoliTe B OTHON CHCTEME KOOpAHHAT rpadukd QyHEIHN Y zéxa

1 "
H { =—ﬁx3. HEI.II,H,I/ITE H'EJ()ME}K}?TRH BOJIPACTAHEA H }?ﬁHBHHHH AJLA
KaEIOH (PYHKIMH.

186. DokaxuTe, 9TO:

a) cyMMa JBYX YETHBIX (PYVHKIMI ecTh DYVHKIHMA UEéTHAA;
0) cymMa ABYX HeuyBTHBIX (BhyHKUMIT — (QyHKUUA HeubTHAH.

187. Hoka:xuTe, UTO:

a) npouMsBejieHUe JIBYX HeTHBIX (PYHKUMH sABAsSeTCA HeTHOH (PYyHK-
Hei;

0) npousBefeHHe ABYX HEYETHBIX (PYHKUHI ecThb QYHKUMA 4ETHAS;
B) TTPOM3REIeHNe YeTHOH M HeYeTHOH (PDYHKIIMH ecTh (PVHKIIHA HeHeT-
Had.

188, Banaiite ypasHEeHuem (GyHEOUD K = f(x), rpadHk KOTOPOH IIpea-
crapiaeH Ha pucyvHree 40, u oummure e€ cpoidcrba.
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a) _| 77 6) grau.ﬁk B) WA ]
I o e :_ — — et | Pa— P— F
,\I 1 i, - ,f""ﬂf'_"_"
N | TT TS r
| 1 B s - O ¢ | x L1
7 L | | 1] n
0] 1 X h ]| [ 011 X
| [T ¥ i il
Puc. 40

189. O6aagaer au GyeEEnua y = f(x) cBoiicTBOM uYSTHOCTH WM CBOICT-

BOM HetjéTHOCTH, eI .
a) F(x) = 2% — Tx; &) floc) = =9

X

190. ITocrpoiiTe rpaduk GYHKIIHM M ONHIIATE €€ cBOHCTBA:

) Fx) = £=2, = B T

K naparpady 4

191. IIpu raxoM 3HAYEHHH @ Tpadur QVHRLNHN J = GX° NPOXOAUT depes

TOUKY: i
(1 1 CxauaH c vik.com/material 100
a) (5; —7); 6) (—v3; 9); B) (-3 —3); r) (100; 10)?
192. ITocrpoiite rpaduk GyHEOHH, zajaHHOH Gopmyiaoil y = —0,25x7,

rae x & [—6; 2]. Kakosel HaunbOIBNIEE W HAMMEHBIIEE 3HAYEHHS
arol dyvHREIEn?

193. Ilpu KAKMX 3HAYEHHAX ¢ OOIACTBHIO 3HAYEHHI MYHKIUH y — ax’ AB-
Janaercda npomexxyror: a) [0; +29); @) (—oo; 0]?

M 2
194. Horasxure, uro rpadury dyaruuil ¢ = ax” u y = ax, rue a = 0, ne-
peceraioTed B Touke (1; a). B rarol elné Touke OepecerkarTed 9TH
rpadurn?

195. ITapabony y = Tx® cABUHYIM BBepX HAa 5 eMHMII M BJeBO Ha 8 exu-
vy, 'padurom Karoil HyHROUN ABJAAETCH HOAYYeHHAsS napabona?

196. Kakne npeobpasopaHna HaA0 BBINOJHHTL, YTOOBI:

a) us rpadumra GyERUEH { = ¥ HOAVUMTE rpaduen GyHEIHE ¢ = —;x."?,
y=(x—3)° y=x"+14;
D) u3 rpadura HYHROUH 4 = \/.; NONYYUTL rpapukn GQyHKIHHA

y=-x,y=Jx+5, y=+x - 1?

197. IlocTpoiiTe B 0AHON KOOPJAMHATHOH IJOCKOCTH rpadmin (PyHKIHNA
y=lx, y=|x—-4], y=|x — 4| - 3.

HononHutensHslie ynpaxdHeduws kK rnase |l 69



198. Ilocrpoiite rpaduk GyHRIHN:
a) f(x) =lx® — 2x; 6) f(x) = 2 — 2|x|.
199. ITocTpoiite rpaduk QYHKIHH:
¥
a) y = xa; 5)9——ﬁ

200. ITpy xakux sHavenusx ¢ rpabur Gysrnuu y = x° — 6x + ¢ pacno-
JoxeH Bbllie HPHMGH:

a) y =4; 6) y =-17

201. TIpy KaKMX 3HAYEHHAX P U ¢ BePIIMHON napabonsl y = x° + bx + ¢
I T ¥ Y
siBastercsa Touka (6; —12)?

202, Hafiqure 3maden#e ¢, TPH KOTOPOM OCLI0 CHMMETPUH Tapabon
y =ax® — 16x + 1 sinstercs mpamas x = 4,

203. Tlpy KaKWX IAAYCHHAX @ ¥ ¢ KBajJipaThanas QyWRINAS y = ax” + ¢
HMEeT HYJIH?

204. HafiguTe B3HaYeHHWdA « W b, IOpH KOTOPBIX Trpadur QYHKIHH
¥ = ax® 4 bx — 18 npoxonur uepez Touru M(1l; 2) u N(2: 10).

205. IToctpoiite rpathur GVHKIIUE M OOUIIHTE €8 CBOHCTBA:

a) y =x°+ 2x — 15; r) y = 6x — 2x*%;
6) ¥ = 0,5x% — 3x + 4; m y=(2x — T)x + 1);
B) y =4 — 0,5x% e) y=1(2 —x)x + 6).

CrauaH © vi.com/material 100

206. Uenonesys rpaduk, HANINUTE MHOMKECTBO 3HAYEHHH rb},rHRuHH

. - s 1, __1..2 s B B
a) y = 3x% - 0,5x + 16 B) i = 5% + 4x - 5,5;
2

6) y = 2x% + 1,2x + 2; r) y = —8x" - 2x — 43,
207. Ilyers it (M) — BblCOTA, HA KOTOPOH HaxoaurTcHd OpOLUeHHBLIN ¢ 3eMIM
BBepxX M#A4,  (¢) — BpeMs II().JIPT.-] MAYA. SABHCHMOCTE i OT { BRIpA-
Aaercs Q)ﬂpmvﬂuu h = 24t — 4,9¢*. Kaxoli mHauboabmieil BBICOTBI AO-
cTHr MA4Y? B KAakoH HpoMeRyTOE BPpeMeHM OH HOIHMMAJICH M B KAKOM
orrycranca? Yepes CKOJBKO CEKVHI MOCHe DPOCKA OH VOAI HA 3€MII0?

208. 3agaiiTe dhopMyJIOH KaKy0-THOO KBAJADATHYHYIO (DYHKIHIO, KOTOpPAA:

a) B nmpomeskyTie (—o¢; —3] vOniRaer, a B mpoMerkyTRe [—3; +00)
BO3pacTaeT;
0) B upomexxtyrre (—=2; 6] sBospacraer, a B npomemyree |[6; +o0)
vOLIRACT,

209. @yuruus sagana qopmyaoil y = ¥° + px + g. Haiigure snauenus p
U (, ECIAH H3BECTHO, UTO:

a) HyaH GVHKIHE — 4YHciaa o °H 4;

D) rpacdur GyHEUHE ODepeceraeT 0CH KoopaumHaT B Toukrax (0; 6)
u (2; 0);

B) HaUMeHbIIee 3HaYeHWe, paBHoe 24, VHEINA OPHHHMAaeT IIpH
x = b,
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NEGERN YPABHEHUA U HEPABEHCTBA

C O4AHOU NEPEMEHHOW

Bbl yxe Hay4swnuce pewarth Uenble ypaBHeHWs C OAHOW NepemMeHHOW
NEpPBCI W BTOPOKW CcTeneHu. Tenepk Bbl BCTRETWTECH C BONEE CAOXKHbLIMMK
CAyYasiMiA, KOraa HYKHO pPEeLllnTh ypaBHeHwe TpeTbeid wnn Gonee BbICOKOW
cTeneHn. CneunansHbie NPUEMEI O0A PeLUeHUA YpPaBHEeHWI NOMOryT npu
BbINONAHEHWA PA3NWYHLIX YNpaxHeHuWid. B aToi rnaese Takxe ByoyT paccma-
TpMBaTeCcA ApoOHbIe paunoHanbHble YPAaBHEHWS, pPelleHWE KOTOPbIX
CBOANTCA K PELUEHUIO UeNbiX YpaBHEHWA TpEeTken N Bonee BLICOKOW CTe-
neHu. Kpome TOro, Bbl HAyYWTEChb PEeLlaTe HEPABEHCTEA BTOPOA CTENeHW

C OOHOWN NepemMeHHOM, a TaKXKe WCNONbL30BaTh MEeTOA WHTEePBAaNOBR ARA:PE.r.com/materiali00
lweHna Bonee CNoXHbIX HEPABEHCTR.

| YPABHEHMUS1 C OAHOW NEPEMEHHOWM
13. Uenoe ypaBHeHue n ero KOpHu

IleapiM ypaBHeHHEeM ¢ OJHOH Iepe-
MeHHOH HasmIBaeTesd YpaBHeHHe, Jepad W IpPABAA YacTH KOTO-

poro — ueJible BRIPDAMCHHA,

Hanpumep, ypaBHeHH:A

2... -
x+82=br -4, T -T2 10m (x + 2(x- B =x(x + 1) —

Iemble, 4 VpPpABHeHHA

2
x+332§_4,1+1_ 3 =IUHI+?=I
3 x 6 xr+1 r—3 x+1

OedsiMH He ABJIAKTCH.

§5. YpasHenns ¢ oOHOW nepemeHHOn 71




Beakoe nesioe ypaBHeHHMe MOXKHO 3aMeHUTh PaBHOCHJIBHBIM eMy
ypaeHedaueM Bujga P(x) = 0, roe P(x) — MHOTOUYNEeH cTaHAAPTHOTO BHJA.
Tak, nuHeiiHOe ypaBHEHHMe MOMHO UpHBecTH H Bujy ax + b =0, a gsaj-

parimoe — K BuAy ax’ + bx + ¢ = 0.
BoabMéM mesbie YpaBHeHUS

-1+ 2 =x -2 - 1), (§))
xt -1 X4+l 52
L= =g el (2)

1 npecbpazveM uX K Buay P(x) = 0.

B ypaBuenunu (1) packpoeM cko0KH, NepeHECEM BCE WIeHbl B JEBYIO
YACTh M IpPHUBEJEM NOA00HEIE ciaraemsle:

-2+ 1+ x=x"-2x + 2,
=2 +1+x—x¥+2x-2=0,
¥ -2 +2x-1=0.

IIpeobpasyem ypasuenue (2). B arom cinyuae cHauana uszdasumcs OT
npobeit. Jlnmag sToro yMHOEHM o0e YacTH YparHeHHA Ha UYeThIpe:

¥ —1-2(" + 1) = 12x°

Hasee OyjeM BRINOJHATE NpeobpazoBaHusA, aHAJIOMMYHBIE Opeodpa- . . o
30BAaHMAM B npumepe (1):

¥t — 1 —95% =~ 2 =12x%
xt*-1-2x2-2-12x%=0,
x'-142 -3 =0.

Ecnu ypaBHenHe ¢ 0AHOH »DepeMeHHOI 3anucano B Buje
P(x)=0, rae P(x) — MEOrowleH CcTaHJIAPTHOTO BHIA, TO CTe-
IIeHb 2TOT0 MHOTOWIeHA HASBIBAIT CMERENDLIO YPasHelld.
CTEIIEHbl‘D HPOM3IBOJABHOI'D LHeMOr'Dd VPABHEHIMA HAZBIBAKT CTe-
[IeEb pPaBHOCHJIBHOIC eMy VvpaeBHeHHA BuHIa P(x)=0, rae
P{x) — MHOTOYJIEH CcTaHIAPTHOTO BHIA.

Hanpumep, ypaBuenue (1) sBiasierca ypasBHeHHeM HOATOH cremeHu,

a ypaBHeHue (2) — ypaBHeHHMEeM 4YeTBEPTOI CTeleHH.

YpagHeHHE I[EPBOI CTEIeHH MOMKHO IIpuUBecTH K Buay ax + b =0,
rje x — lepeMeHHads, @ 1 b — Heroropble yumena, upuyem a = 0. Mz
ypasHedus ax + b =0 upr ¢ = 0 nonyuaem, uro Xx =P Ypemo -2 —

a a

KOpeHEb VpaeBHeHUsdA. Ramjoe ypaBHeHHe NepBOM cTelleHH MMeeT eJHHCT-
BEHHBIH KOpPEHb.
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VpaBHeHHe BTOPOIi CTeNeHH MOKHO IPHBECTH K BUAV ax> + bx + ¢ = 0,

Tae ¥ — OepeMeHHas, 4, b T ¢ — HeKOTopble HHcaa, npigem a -+ (L
Hwuecmo KopHeH TaKoTo VpaBHeHWA 3aBHUCHUT OT IVCKPIMHUHAHTA
D =& — 4dac.

Ecaun D > 0, To ypaBHeHHe HMeeT JBa KopHA; ecax D =0, to vpae-
HeHHe MMeeT OJHH KOpeHb; ecad D < 0, To ypaBHeHHe He WMeeT KOpHeH.
Takum obpasom, 10b0e YpaBHeHHe BTOPOM CTEHeHH HMeeT He DoJiee
nByxX KopHeid. [lma HaxomaeHus KopHeH nopu D = 0 mcooassyercs hop-
b+ D
2a
YpapHeHHe TpeThell cTelleHH MOKHO IPHBECTH K BHIY

ax® + bx*+ex+d=0,

MyJa KOpHeH KRaJPaTHOTO VPaRHUCHHA X =

VpaBHEHHe YeTBEPTOIl CTENeHH — K BUAY
ax' + bx* +ecx* +dx+e=0wu . 1.,

e ¢, #, ¢, .. — HEeKOTOpEIe YHCHA, npuuem a * 0. Mombo moxazaTh,
4yTO VPABHeHHe TpeTbell CTelleHH HMeeT He 0oJiee TpPEX KopHel, ypapHe-
HUe YeTBEPTOH cTeneHH — He DoJee YeThIpExXx xopHeil. Boobme ypaere-
Hue n-ii cmeneni uMeem ne doaee n xwopneil.

Ilna ypaBHeHHI TpeThbell M 4eTBEPTOH cTeneHeHd HM3BecTHBI (POpMYJIbLI
KOpHeM, Ho 7TH (OpMYyJibl OYeHb CJCHHBI M HevIoOHBI [IJIA OpaKTH4e-
CROrQ npumMeHeHud. aa ypasHeHHMH nATOH B O0nee BRICOKHX CTeIleHeH
OﬁUIHX (l]op}.]'}?ﬂ KGPHE‘ﬁ HEe CYIIeCTBYEeT. CrauaH ¢ vk.com/material 100

Ecan crour 3aanaua pelieHHA HeJIOro YpaBHeHHMHA, CTelleHE KOTOoDOro
BEIIIIE MABVX, HaJo MOpexage BCero IIbITATLCA BOCIOOIL30OBATLCA KaKHMHM-
aub0 0cODeHHOCTAMM 3TOrN0 YpaBHeHMA.

IIpumep 1. PemuM Ogpa IedblXx VPaBHeHHI:
(X -4+ (x*+x-27°=0, (3)
(x° — x" + x— 2)=0. (4)
» Cuaauana paccmoTpuMm ypasHeHwe (3). CymMmMa ABYX KBaJIpaTOB paBHA
HYJII0O B TOM ¥ TOJIBKO B TOM CJly4ae, KOTga KaskJ0e M3 claraeMbiX

obpaniaercd B HVJIL. SHAYHUT, KOpHEeM VpaBHeHHS (3) MOEeT CIy-
JEHATE JHIIL TO 3HAUSHHEe X, IIPH KOTOPOM

¥ —4=0H P +x-2=0.
Peuias KaxJaoe U3 9THX FpﬂBHEHHﬁ. IMOJIVUYFDM:
x;=2, x=-2 M x,=-2, x,= 1.

Taknm obpasom, ypaBHeHue (3) umMeeT eJMHCTBEHHBIH KOpeHb —
yucao —2.

Pemnm Teneps ypasHeHue (4). ET0 MeBas 9acTts — 3TO OPOH3Bege-
HHe [BYX MNeJNbIX BhIpa:keHHI. TaKoe OpoH3BeleHHe oOpallaeTcA
B HVJb, €CJId XOoTdA Obl OJHMH K3 MHOMHTeNell paBeH HYIIK, SHAUUT,
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KOpHeM yvpaBHeHHs (4) MoxeT DBITH JIMIIL TAKOE YHCJIO, IMPH KOTO-
pom

x*—4=0HIHA ¥ +x-2=0,
[Tonyuaem
x, =2, x,=-2 1JIH x;=-2, x, = 1.

3uauur, ypaBHeHue (4) uMeer Tpu KopH#A. Iro umena: 2; —2; 1.
Koporko pemenusa ypaBHeHH# (3) 1 (4) moryr OBITH 3anmMcaHbI TAK.

x* —4=0, {x:E,x:—E,

YI}HEIIEHHE (3]: {IE +x_2= 0, 1-:_2’_1‘,‘: 1.

OTrBeT: —2.

¥ -4 =0, =2 ==
x* +x -2 =0, x=-2,x=1.
OrBeT: 2; -2; 1.

Brl BujuTe, uTo ypaBHeHue (3) paBHOCHJILHO CHCTeMe JBYX ypagBHe-
HHi1, a npo ypaBHeHHe (4) roBopaTr, 4TO OHO PABHOCHJILHO COSBOKYNHO-
ciy deyx ypasHerdl.

Pewenuem cosokynHocmu YypaeHeHWil Aeniemcia mo u moabko mo
FHAYEHUE NMEePEMEHHOU, Komopoe ydoeaemeopaem xomsa Obi odHOMY U3
YpasHeHull, 6xo00AuUX 6 COBOKYNHOCMb. CxaqaH ¢ vk.com/material100

Huorpa uenoe ypaBHeHHe, CTeNeHb KOTOPOrO BhIlIE ABYX, VAaeTcs
PEIIUThL, IPUMEHUB Kakoi-nubo cnenmansublili npuém. Hanpumep, neko-

TOpBIE LleJible YpaBHEHUA MOKHO PellnTh, IPMMeHMB NPHEM pPa3jloKeHHUdA
MHOTOYJIEHA HA MHOMKHTEIH.

Vpasuenue (4): [

IIpumep 2. Pelnum vpaeHeHHe
x' - 8x* —x+8=0, (5)
» Pasnoxum JIeBYI0 YacTh YPABHEHHS HA MHOMKHTEJIH:
x*(x —8) - (x - 8) =0,
(x - 8)(x* - 1) =0,
(x—8)x-1)}x+1)=0.

HWBC ABEJNLE (1802—1829) — HOpBEeXKCKWA marte-
MaTuk. OcHOBaTeNb 0BLWEel Teopuk anrebpandyeckix
dyHrumd. OH BNepebie O0Ka3an HepaspewuMocTb
B obwem cnydae B pagukanax anrebpav4eckoro
ypaBHeHWs MATOW cTeneHu v Gonee BLICOKWMX cTene -
HEN.
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Orcloga HaligéMm, 4TO
x—8=0, um x—1=0, nman x + 1 =0,
3HAYHT, YpaBHeHHe (D) MMeeT TpH KOPHA:

X =8, X=1,%, =1,

OreeT: 8; 1; —1.

VpagHeHud, cTeneHb KOTOPLIX BhIIE JIBYX, HHOIAA YIAETCH PelIUTh,
BREJA HOBVIO TepeMeHHye. PaccMoTpHM TpHMeps.

IIpumep 3. PemiMmM yvpaeBHeHHe
(2% — Bx + 4)(x* — 5x + 6) = 120. (6)

» Ecam nepeHecTH BCe 4JeHbl YpaBHEHHMA B JIEBYIO YACTh M mnpeobpa-
B0BATh LIOJIYVUYMEBIIEECH BbIPAMEHHE B MHOIOWIEH CTAHAADTHOrO BUAA,
TO TMOJIYUHTCA YPaBHEHUE

x' — 10x* + 352 — 50x — 96 = 0,

I KOTOPOro TPYVAHO HAMTH crnocod pelieHMd.
OaHAKO MOMHO BOCHOJIB30BATBCA CJeAVIOILeH ocoDeHHOCTBI YpAaB-
HeHud (0): B ero JeBol 4acTH IepeMeHHAdA X BXOJHT TOABKO B Bbl-
PaEeHne a2 = Bx; KOTOPOE BUTPEYAeTCA B YVPABHEHHH JABAJKIBI. JTO
TO3ROJITET PEIHTE AaHHOC YPaRHeHHE ¢ MOMONILIO BBeJIeHWA HOBOM
IlEpEMEHHGﬂ Crauad C vi.com/material 100
Obosuaunm x° — Hx uepes y:
x* - bx =y.
Torna ypasHenue (6) cBeléTca K YypaBHEHWIO ¢ HNepeMeHHOH l:
(y +4)(y + 6)=120,
KOTOpOE MOCJe VIPOUEeHUS IPUMeT BUJ
y‘*+ 10y — 96 = 0.
Pemmme noaydenHoe KBaJpaTHOe YpaBHeHHe, HAHAEM ero KOpHH:
yl == _1ﬁ, yz: ﬁ-

OTcrona

x* — bx =—16 wau 2 — 5x = 6.

SBAPUCT TANYA (1811—1832) — dpaHuy3ckMin marte-
MaTUK. 3anoxXun OCHOBbI COBPEMEHHON anredpbl, BBEN
pag OyHoaMEeHTaNbHBIX €€ noHatuil. Hawén Heobxoom -
MOE K NOCTATOMHOE YCNOBWE, KOTOPOMY YOOBNETBOPAET
anrebpavyeckoe ypasHeHue, paspellvmoe B pagukanax.
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Pemas ypasHenme Xx° — bx = —16, OpmaéM K BBIBOAY, 4YTO OHO HE
HMeeT KOpHeii.

Pemas ypasHenue x° — 5x = 6, HaiiféM, UTO OHO MMeeT JBA KODHH:
xl = _1, I2= ﬁ-

3uauur, ypasuenue (6) umeer asa xopusa: —1 u 6.

Orser: —1; 6.

Meropn BBeJeHHA HOBOH NepeMeHHOI [O3BOJISIET .uenm pelaTs ypas-
HEHUSA YeTBEpPTOH CTENeH’, umefoune Bun ax’ + bx® + ¢= 0.

Vpasnenusa euda ax'+ bx®+ =0, z20e a <0, seaswwuecs wea-
APAMHBLMU OMHOCUMENBHO X'y HAZLLEAIOM OUKEAIPAMHbLML PAGHEHL-
AMU.

IIpumep 4. PemuMm DHEBaZpaTHOE VpaBHeHHe
9x' - 10x% + 1 = 0. (7)

» Beeaém HoByio nepemennyio. Ofosmauum x° uepes gy,
IMoxyyuM KBAAPATHOE VPABHEHME ¢ NePeMeHHON y:
9y° — 10y + 1 =0,

Pemus ero, maiigém, uto

1
T T,
Y1 9 Yz Crauau ¢ vk.com/material100
3HauuT,
.rz=% wam x=1.
W3 ypaBHeHus x° = é- HAXOJHUM, YTO X; = ~%, oy %
M ypasmenus x° = 1 naxogum, ure x;=-1, x, = 1
Hrar, dDuMEBazpaTHoe ypapHeHHe (7) HMeeT 4YeThIpe KOpHA:
1 1
OTBerT: —1—; l; -1; 1. <
3 3
210. KaroBa CTEIeHb YPABHEHUS:
a) 2x% — 6x> + 1 = O; r) (x + 8)}x — 7) = 0;
ﬁ IE == 4.‘.!.'3 — = 3 £ — £ = b
) 3=0 m 5= =5
B) Lx®=0; e) 5x* — bx(x® + 4) = 177

7
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& Pemnre ypapHeHue:
a) (Bx — 1)(2x — 3) — (4x — 1) = 38;
(15x — 1)1 + 15x) 9
0) 3 =2§;
B) 0,54 — 0,5y(y + 1)y - 3) = T;
(.2 (1t 22%)2x%- 1)
rpx "X = 4 A

12, PemuTe ypaBHeHwHe:
1-3y 3-y

a) (6 — x)x + 6) — (x — 11)x = 36; B) 11' -5 = 0;
, (12x—11)(3x+8) (y+1F 1-y
B) 9x° — i =13 r) = g 4.

213. Jora:kure, uro ypapHenue 5x° + 6x' + x* + 4 = 0 me wmeer ropmeii,
214. Moxer aW oTpulaTeIbHOE YHCIO OLITH KOpHeM VpaBHeHHA
12x% 4+ 7x* + 11x — 3 = 1217

215. Ecin pelpo kyba yBedHMUMTh HA 3 CM, TO ero 00beM VBeIMYHTCH
Ha 513 cm’. UYemy pasmO pebpo kyda?

216. Ilepsoe uucno Ha 5 OGouablle BTOpOro, a ero Kyd Ha 5185 @oabiue com matenalloo
Ky0a BToporo. HaiimuTe aTH wwmcaa.

217. PemnTe ypaBHeHHe:

a) y° — 6y =0; 1) 9%° —18x° - x+2=0;

6) 6x* + 3,6x° = 0 e) y* — y* — 16y° + 16y = 0;

B) ¥ + 3x = 3,52%; ®) p2—pd=p—1;

r) 20— 0,lx = U,3x2; 3) xt — x% =8x" — 3x.
218. Pemuure ypabHeHue:

a) 3x* — x> + 18x — 6 =0; 6) 2x* — 18x% = 5x® — 45x.
219. Pemure ypaBHeHUe:

a) ¥* + 7x*- 6 = 0; 6) x* + 4x* - 5=0.

220, Haiijure KoOpAMHATE! TOYeK HepeceueHud rpadura pyHRIMUM
y=x"—6x*+ 11x — 6 ¢ ocAMM KOOPAHHAT.

221. PemuTe ypaBHeHHe, HCOOAL3YVA BReJeHIHe HOBOH HepeMeHHOH:
a) (22° + 3)% — 12(2x° + 3) + 11 = 0;
6) (I — 2tF — 3 = 2(t* — 2%);
B) (x%+ x — 1)(x* + x + 2) = 40;
r) 2 +x-1)2x* +x-4)+2=0.
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222, PemnTe ypaBHeHHE:
a) (x*+ 3)" - 11(x*+ 3) + 28 = 0
6) (x — 4x)® + 9(x% - 4x) + 20 = 0;
B) (x% + x)(x* + x — 5) = 84,

223. PemmyuTe OMKBajpaTHOC YVpaRHEHHE:

a) x1 - 5x% - 36 = 0; r) 4x'— 5x% + 1 = 0;

6) y'— 6y% + 8 = 0; n) 9x' —9x* + 2 = 0;

B) t*+ 10t” + 25 = 0; e) 16y* — 8y + 1 =
224, Haligure KOpHHM OHKBAIPATHOTO YPABHEHHS:

a) x'— 25x% + 144 = 0; r) ¢! -2t2-3=0;

6) y'+ 14y* + 48 = 0; ) 2x' — 9x% + 4 = 0;

B) x'—4x* + 4 =0; e) by' — by? + 2 =0,

225. Halinire KOOPAMHATEI TOYEE lIEPECEYEHMHA ¢ OCHAMME KOODJMHAT I'pa-
huka QpyuRigHn;

a) y =x' — bx® + 4 B) y = x! — 20x% + 100;
6) y =x'+ 327 — 10; r) y=4x' + 16x°.

22-3,:PHEHG}RHTE Ha MHOMHTEIIH TpéX"IﬂEH:
ﬂ) I'l o ‘1:7.1:2 — 98: 5} .'JC4 - BEIZ + 1764. Cradak c vike.com/material100

227. Peluure ypasHeHue:
a) (x* — 1)x* + 1) —4(* - 11) = 0;
6) 3x%(x — 1)(x + 1) — 10x* + 4 = 0.

228. Pemure ypaBHeHHE:
a) x°+ x' — 6x°— 6x* + 5x + 5 = 0;
6) x°—x'— 2x% + 24" - 8x + 3=0.

Eﬂ_ Haiiiure KOpHM ypaBHEHHA:
a) y' — y° + 8By = 8;
6) u' — u® = 64u — 64.

230, PasnomuTe HA MHOMKHUTENW KBAIPATHLIA TpexudieH:
a) 3x% — 2bx — 28; 6) 2x% + 13x — T.

231, PemuTe HePABEHCTBO:

a) 13(6x — 1) — 15(4x + 2) < 0
g

) :
D) 6(7 — 0,2x) — 5(8 — 0,4x) > 0.
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232. llsa cpapwura, padorasd BMeCTE, MOIYT BbIIOJHUTH S3a8JaHHUE 34
30 u, 3a CROMLKO YACOR CMOMKET BLITOIHHTE JTO 3a0AITHE KayILIN
CBAPIIHE, €CcJH H3BeCTHO, YTO IEepBOMY Ha BBINOJHeHHe Beeil pabo-
Thl nmoTpedyercs BpeMeru Ha 11 g fonsme, yeMm BTOPOMY?

14. [JpoOHble paumoHanbHbIe ypaBHEHUS
B xamaom u3 ypaBHeHHH

L -2 B _x45, ax-1=%

P_1 x+1 x2 x+12

Jiepad H OpaBafd YacTH OpelCTABJIAIOT coboit PaioOHANLHBIE BLIDAXE-
HUS, TpHUéM Tud0 004 BREIPAKEHUS ABMSTIOTCA ApobHBIMM, THOO OJHO W3
HHEX ARBJAeTCHA HPOﬁELIM, a Apyroe — OeJBIM BREIDAEEeHIIeM. Takne YPae-
HeHHMHd HAIBIBAKT ﬂpDﬁHbL.ﬂ‘iu PAULOHAABHELMUE JPASHEHUAIMLU . Hanom-
HUM OOpefeleHHe APOOHOTO PAIMOHAJIBHOTO PABHEHHS.

IIpoOHBIM panmMOHANBHBIM VpaBHeHHWEM HA3LIBAETCA VpasHe< k.
Hue, ofe HACTH KOTOPOro — pPAlMOHANBHLIE BhIDAMKEHUS, [IPH-
1M XOTHS OB OAHO W3 HHX ABIACTCH APOOHBIM BHIPAKCHHCM.

IIpu pemerun ApoOHBEIX pallMOHAJABHBIX YpaBHeHHH OOBIYHO IOCTY-

IIarwT CAeIVHRIITITM DﬁpaBDM:
« HAXOAAT O0OLIHI 3HAMeHATeNnbs Apobeil, BXOLAIIUX B YpPABHEHHE,
¢ VMIIOMAIOT 00e YaCTH YPaRmenus Ha JTOT IMaMeHaTeNnL;
= PellanT MoNYUHBINeeCcd Ielioe YpPABHeHHe,
© MCHKJINYAKT M3 ero KOpHeH Te, KOTOpble OOPALTAKT B HYAb 0DIMIT

anaMeHaTe/InL JpooeH,

C nppocreifimMi NpUMEpPaAMH pelleHHd ApoDHBIX palHOHANLHBIX
VPaBmenui Bl yie BeTpevannch, PaceMoTpum foee CAMRILIE TPHMEPD,

IIpumep 1. PemuMmM yvpaeRHeHHe

6 Ox _ 2 (1)
2 i 2 - 1 r '
x +8  (x° +8)9 —x") x —x -T2
b ObmuE 2@aMeHaTeds JApodel, BXoAANIMX B YpaBHeHHe, PpagBeH
x' — 2% — 72. VMuOmHE 006 UACTH YpPABHEHMS HA OOUIHH 3HAMEHA-
TedEk Tpobel, IOJIVUHM

6x° — 54 + 9x = &%,

§5. YpasHeHMs € OOHOW nepemeHHoOn

com/material 100
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OTeciona
x'—6x° —9x + 54 =0. (2)

Pemmmm noaydeHHoe liejloe YpaBHEHHe, HCIOJL3YVA pasjioKeHHe Je-
BOM 4YACTH HA MHOMKHTEH.
Hmeem

(x® — 6x7) — (9x — 54) = 0,
x‘(x — 6) — x - 6) =0,
(x - 6)(x*-9)=0,
(x —6)(x —3)x + 3)=0.
[Monyynm TpHU KOpHSHA:
x, =6, x=3, x;=-3.

Teneps HeobxoaAMMO NpoBepUTh, He oOpamnialoT JM HalileHHbIe KOp-

HH B HYJIbL 00IIMH 3HaMeHaTedb Apodell, BXOJANIHX B YpaBHeHHe

(1).

Eermm x=6, To ' —x*—T72#0: ecotm x=3, o x*' —x* - 72 =0;

ecan x =-3, o x'—x*—-72=0.

%Hﬂ'-IHT, EpaBHEHHe (1) mMeeT eJHHCTBEHHLIH KOpeHL — YHCIo 6.
TBeT: b, <

Craua+d © vk.com/material100
IIpumep 2. Pemium vpapHeHHe

1 Y .. A 1
x—ﬁ+x—4_x+2+x—'i"

b Ilpusepenne apobeil, BXOAAIIMX B ypaBHeHHe, K oDeMy 3HaMeHa-
TEJN CBASAHO ¢ I'POMOSIHHUME NpeolpasoBaHHAMHM H He II03BOJHeT
JerK0 HalTH KopHU ypasHeHNA. lloctynum muage. Bocnonwavemcs
TEeM, UTO 3HaMeHaTean Apobell mpeacTarIA0T coDOH ABYHIEHEI BHAA
x+ b, rne b — peroropoe unchno. Ilpeobpasyem ypapHeHHe Tak,
4TOORI B JIEROH WM OPABOIH €ro YACTAX OBLIH 3ATMHCAHEI PASHOCTH APO-
Oel, H KaKIVI0 H3 pasHoCTeH 3aMeHHM JpodLIo.

IHoxyuum
1 1 1 1
x-6 x+2 x»x-T7T x-47
X+2=-%+86 x-A-x+7
(x-6Xx+2) (x -Tx -4’
8 _ 3
¥ -4x-12 ¥ —11x+ 28
OTclona

8(x2 — 11x + 28) = 3(x? — 4x - 12),
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8x" — 88x + 224 = 3x* — 12x - 36,
5x* — T6x + 260 = 0.
Pemus aro ypaBHeHwe, HalJléM, YTO OHO MMeeT [Ba KOpHA:
x, =92 n x, = 10.

Kamaoe u3 oTHX YHcea He odpallaeT B HYVAER 3HaMeHaTenw ApodeH,
BXOIALINX B MCXONHOe yvpasHeHue. ClejosaTellbHO, MCX0OIHOE YDaB-
HEHHe WMEET ABa KopHs: 5,2 m 10.

OrseT: 5,2; 10. <

IIpumep 3. PemiMmM yvpaeBHeHHe
2_::2 dx + 2
x—-2 * 2-x

- 2 (3)

> Vmuomxup obe yacTH ypaBHeHMsS Ha X — 2, NOAYYHUM Lejloe ypasHe-
HHEe

2% — 3x — 2 =x%(x — 2). (4)

PasnokuB Ha MHOMHTENN KBaJpPATHRIA Tpéxuten 2x° — 3x — 2,
IpeicTABUM 3TO VpaBHEHHEe B BHJE

(x — 2)(2x + 1) = x2%(x — 2).
OTrciona Cxkauah ¢ vk.com/material 100
Z(x—-2)—-(x—-2)2x +1)=0,
(x — 2)(x* — 2x — 1) = 0,
x—=2=0nmx*-2x%-1=0.
Peming nony4yeHHble ypaBHeHHSd, HalJéM, 4TO ypaBHeHHe (4) umeer

TpH KopHsa: 2, 1 — \/ET, 1 +42.
Ocraérca nposepuTh, He oDpamlalOT JIM OHM B HYJbL 3HaAMEHATeNb

x— 2. BEcom x =2, o x — 2=0; ecan x:l—\fré. O x — 2% 0;
ecim x=1++2, To x — 2 # 0.

SHaYUT, YHcI0 2 He ABNAeTCA KOpHeM ypaBHeHusd (3), a uncyia 1 — J.‘E
u 1 + 2 ssasores ero KOPHAMH.

OrBeT: 1 - JE; 1+ \E <

B orpenpHbIXx cay4dasax yAaéTcA PeUINTL ApofHOEe palHOHAJBLHOE
ypaBHeHMe, HMCIIOJIL3yA BBeJleHHe HOBOII IepeMeHHOM.

IIpumep 4. PemmvMm ypasHeHHe
1 i 1
- + — +—==10.
2 tax—=2" B +x=20" 4
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b BpegéM HOBYI) HEepPeMeHHVI) § = £ + x. Honyuum
1 7
y—2 3 Y- E'I}

=0.

rhlr—*

Orciona
4y — 80 + 28y — 56 + y* — 22y + 40 = 0,
y*+ 10y — 96 = 0.
Pemns noaydyeHHOe KBajJpaTHOe ypaBHEHMe, HAWaém, 4TO
y=06 amm y = — 16.

YpapHeHnue x + x = 6 mMeeT IBA KODHA! -3 u 2.

Vpasmenue x° + x = —16 HopHeil He uMeeT.

Kaxgoe Uz uncen —3 H 2 He obpallaeT B HYJIL 3HaAMeHaTenH Ipodell
MCXONHOrO ypPABHEHWUA M, CIEJ0BATENbHO, ABIAETCA €r0 KODHEeM.

OrreT; —3; 2.

ynpaxHeHus

233. Ilpu Kakux 3HAaUYeHHMAX @ PaBHO HYJIKD 3HaUYeHHe IpodH:

a) a.’i - ga ) ﬁ) a:l + za-l ) B) aﬁ . 41‘.1'[ g 4a:5 3
] » o+ b ¥ -
a®+a—-12 a+ a+ 10 a' — 16xausn c viccom/materizl100

234. Pemure ypasHeHHE:

51 -151F -2y + 6 6x° + 48x% 2 16
&) i3 a‘yz i = E) it z.r X ¥ 0
v -9 < — 64
i _ & 54 3 2 4
6) 3y —12y°" —y +4 = B e 1] 45{ Gy — 24 — 0.
9y' -1 y’ -6y

235. Pemuure ypasHeHue:

2 10 a0 T
a) x—2 x+3 Z2+x-6 13
x+5 2x—5 30 —12x
%) .r‘1+ x—T_Bx—xﬂ_T_ﬂ‘
236. Hajlinyure xopHH ypaBHeHMHA:
g 3¥-2 _ x+3 _ 12x+4
x-1 x+3 x*+2x -8
bx —1 Zx + 2 63
By 2 i =0
x+7 x—3 ¥ +4x— 21
) x _ 4 16

Zidx 4 -4 P2 _Ax-8
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237. Ilpu Karkux sHaueHHAX d:

ﬂ}ﬂMM&ﬂ,DﬁEﬁﬂ+1Ha_4[)ﬂBHa obu i
v p 4 _ 2 a1 Ap T S

0) pasHocTh aApobei 9= 5}1 ‘m_? pasHa Apo6u 3Z+2?
a -1 a-—-a a +a

238. Hailinure KOPHH YPABHEHHA:

P -l T
x—T r—1 x-10 x— 90’
1 1 1 1
|

ﬁ)x-S_xIEl:x 5  x+ 21°

239. (an padomst 6 napax.) Peuwidre ypapHeHue:

1 1 _ 1 : -
a)x—4+x—2_x+4+x—5’
0) L = 1 = 1 +-1—.

x*x+1 x+3 xr + 28 X

1) O6cyaure, B KakoM Buje yA0oOHO NPEACTABUTL YpaBHeHHE B Ka-

JKIOM cAyYae, W BHIIIOJHHTE COOTBeTCTBYIOIIHe NpeodpasoBaHHA.

2) Pacupepenure, K10 BBUIOJIHHET 38JaHMUe a), & K10 — 3agaHue D),

A BLITIOJTHTE WX,

3) IIpoBepsTe ApYT ¥ Apyra, IPaBHJBHO JH HAHAEHBI KOPHEL-¥P3B:rom/materialion
HEHMH, 1 HCUPaBbTe OWMOKM, eCcJiM OHHM JOLVIILEeHbBL. '

240. Hajlinure ROOpIAMHATHL TOUYEK HNepeceueHHd rpaduioR QYHELIA:

9 : 24
Ay=x"+x-9ny=""; B)y=x" +6x—-4uy="".

X x

241. TIpn KAKUX 3HAYEHUSIX (:
. ba+T7 -28a° 5
4) paBHBI 3HAYEHHS BLIPAYKEHUIT 55 u as;
a
0) ABNAIOTCA HPOTHBOMOJOKHBIMH YHCIAMH 3HAYEHHA BLIPAMKEHHH
2 -18a*-a :
u 3a“?
Ja

242, (Jaa padomst 6 napax.) Peuinre ypapHeHHe, UCIOJb3YA BBeJeHUe
HOBOM OepeMeHHOM:

a}-#-:xz—zx—l;
x*—2x+ 3
12 6 b
6) 2 T = 2 = d
i il s 10 b i T 6 a*+ix =11
B) 16 . 11 = 9 ]
¥’ —2x x°—2x +3 x* - 2x +1

II_.;I !__ \}'ri.lnﬁilf'if'f"r:-"'-'J i i |.i'_|"‘| 'i.'r i“’"'i _”__.Ell_.-..-!.JI;_(H--'I 83



1) BoimonunTe coBMecTHO 3ajaHHe a).

2) Pacnpepgenure, KTO BhINOJHAET 3ajanue 0), a KTo — 3ajlaHue B),
M BREINOJIHATE HX.

3) llpoeepbTe Apyr Vv Opyra, IpaBHIBHO JH pelleHbl YpaBHeHHA,
M HCIPABRETE OINMOKH, €¢Il OHHM JOIVIIEHEBIL.

243. HalinyTe KopHH ypaBHeHHA:

" 2 ; 2
+ 2 - — 4
a) (I J + lﬁ[i ] =17;

x -4 +2
2 2
+ 1 -3
6) [i_ 3] e 18(i+1) = 11

244, (Badana-uccaedosanue.) CymecTBVeT TH TAKOE TMOJORATEILIOE TH-
€JIo, IPH CJAO0MEeHHH KOTOPOTO C UHCIOM, eMYy OOpaTHBIM, IOJIYYIHT-
cH cyMMa, B 13 pas3 MeHBIIAs CYVMMBI KVOOB 3THX umncen?

1) Obcyaure, 3HadYeHHMA KAKHX BhIpa);KeHHI cpaBHHBAIOTCA, H CO-
CTABLTE COOTBETCTBYIOLIEE VpaBHEHUE.

2) BeeauTe HOBYIO HEPEMEHHYIO M PEILIMTe NOJYYEeHHOEe YPABHEHHE.
3) Ina ramporoe M3 HalileHHBIX 3HAYeHHH BCIIOMOTaTelbLHOH Ilepe-
MEHHOI BbIYMCJIAWTE KOpeHE COCTABJIAEHHOIO }’paBHEHHH.

4) BrnibepuTe 3ma4ennsa KOPHei, COOTBETCTRYIONIHE YCJIOBUWIO RajatH,

1 1 1 1 CxauaH c vk.com/material100
M 5 e
O S l) ”
ﬁ}x+x2 3[.r+xJ--B.
246. CogpaTuTe apobh:

12 — 5x — 2x° 3x% — 36x — 192

a) - - 0) , :
15—-10x +Z — 956

247, Tlocrpoiite rpadur QyHRUHEA ¥ = x° — 3. VEaKkuTe NPOMEXKYTKH,
B KOTOPBIX (PYHEONA OPHHUMAET:

a) NoJIoKHUTeIbHBIe 3HAYEHMSH; 0) orpuLaTe/ibHbIe 3HAYEHUH.

248, Ha crpoutenscree padoranu jase Opuragbl. Ilocne 5 nHeil coBmecT-
HO# pafoTel BTOpyvIo OpHTany mepesean Ha Apyroi odbert. OcraBury-
I0cd YacTk padoTHl Iepead OpHraja sakoHuMmia 3a 9 gmeii. 3a cKOIb-
KO jgHel mMormia 0bl BRIIOJAHKTE BCH paldory kampas Opuraga, padoras
OTAENLHO, eCJHM M3BECTHO, UTO BTOPOH OpHUrage Ha BRIDOTHEHHEe BCEH
patoTel moTpeboRanock ORI Ha 12 aHell MeHBIIe, HeM OJHOH IepeBoH
Opurage?
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15. PeweHue 3apay C NOMOLLBLIO YpaBHEeHUA

I[Ipun pemrenun sazau anredbpamyvyecKHM MeTOXOM, YacTo 0003HAYAIOT
HEeM3BECTHYIO0 BeauuMHY OYVKBOIl (BBOAAT HNEpeMeHHYID) H COCTABJMAIOT
ypaBHEeHHe ¢ OJHOH HeM3BecTHOM (¢ oaHOI nepemeHHoi). lIpuseném npnu-
Mep TAKOH 3ajadvH.

Jagaga. 3HaMeHATENb OOBIKHOBEHHOH APoOH Ha 2 00JBIIE YHCIUTES.
Ecnn uyucauTens apodH VBeJHUYHTH B 2 pasa, a 3HaMeHaTelb yBe-

JHYUTE Ha 16, To Apobds yMeHLIIMTCHA HAa }i Haiigure aTv apobn.

oL

| 2 HFCTL HHCIHTeNIE ,I[I}Dﬁﬂ paeeH X, TOrga efé 3HaMeHATeIbL PaBeH
x + 2. llocne ypennueHuda yuciauTels B 2 pasa, a sHAMEHATE/IH HA

. 2x
16 nonyuaercs Apodb — Tarx kax nonyueHHas ApodL MeHble
X

” 1
nanHol mpobum —X _ ma —, TO
D x+2 4

x 2x 1
x+2 x+18  4° (1)

Pemmm apobHOE panMoHaANbLHOE YypaBHeHHMe. YMHOMKHM JIEBYID H
npapyio 4acTH ypaedenud (1) Ha 4x + 2)(x + 18). Brinonnue nalee
TOAIECTEEHHBIE IPLOGPASOBAHNS M IPUMEHHUE cBOCTBA ypaBHendil;
MOAYVHHEM KBaJpaTHOe VPaBHeHHE

5x% — 36x + 36 = 0.

Pemmnm aT0 ypaBHEeHHeE:

iD= (-18)2 — 5 - 36 = 144,

.comymaterial 100

18 =12
x=—2—, xy=6; 2,=1,2.

Tar kark upu x =6 1 x = 1,2 sHaueHUA BhIpasHeHMid ¥ + 2 uw x + 18
OTJIHYHBL OT HV.JA, To ydcna 6 u 1,2 ABnAwTed ROPHAMM APOOHOIO
panmoHansHOro ypasHerus (1). Oguaro yucno 1,2 He ypoBIeTBOpH-
eT VCIOBWIO 3a7la¥M, TaK KaK YHCIHTeNL ODRIKHOBEHHOH apodHM He
MOA#eT ObITh APOOHLIM UHCJIOM.

6
OrserT: 8"

3
JaMeTHM, 4TO ApoOb —, KOTOpasa mojydaercda NPH COKpalleHHH Opo-
4
6 @
ou 3 He Y/IOBJEeTBOPHAET YCIOBHK 3ajJla4M, TAK KAK ee 3HaMeHAaTellb
JUINL HA 1 6oJIblIe YUCIAHUTe .
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ynpaxxHeHus

249. Ogno ymceao Ha 6 doxasnie apvroro. Ecnan boapllee YMca0 pazie/IHTh
HA MEHBIIee M K YACTHOMY IpUDABHTE PE3VJILTAT OT IeJleHHMA yBe-
auUernoro B 4 paza MeULITero THeaa ma 0oanimee, To moavauTcea 4,
HaiipuTe »TH 4dmcia.

200. 3namenarent 00LIEHOBeHHOH ApodW Ha 6 Sonwine €€ UHCITATENA.
Ecau ua ynciuTeis BhlyecTh 2, 8 K 3HaMeHaTel IpubaBuTh 2, TO

Apobb YMeHBIIUTCH HA % Haiigure sty apobs.

251. SHamMenaTens 0ObIKHOBEHHOHU jpobH DoJblIe €€ YyHeAHTelld Ha 3.
Ecnn yueautens ApodH YVBEIHYHUTE B 3 pPasd, A 3aTeM VMEHBIIHTE
Ha 7, a 3HaMeHaTeJh VReJIWYHTH B 2 pasa, a 3aTeM YMeHBINHTE
Ha 11, To noayuures apodb, obparHas janHoM. Haiigure sty
OpPoih.

252, W3 mocénmka B ropojt, 10 KOTOPOTO 150 kM, BLIeXamH OIHORPEMEITIO
JeTKOBOH H Ipy3oBol apToMoOHIH. CKOPOCTh JIerKOBOTO aBTOMODIH-
asa Oetna Ha 10 ®m/u DoJsiblue CHOPOCTH I'PYS0BOro, I103TOMY OH
TpUexan B TOpoJ Ha mogYaca OnicTpee, MeM TPVIOROH aBTOMODHIL,
HaiianTe cropocTh IPY30BOTO ABTOMOOHIIIA.

CrauaH © vi.com/materal100

253. MoTouMEIHCT NPoexXan oT ceja 1o Daepa 60 km. Ha obparHom nyru
0H YMEHBIINI CKOpPOcTE Ha 10 KM/4, mosTomMy oOT ozepa B Cel0 OH
exad #Ha 0,3 9 goawme. CKOILKO BpeMeHHM MOTOIMHMEJIHMCT eXaJd oT
o3epa jJo ceaa?

254. Ha 80 gm uyTH BeoCHIENMCT TPATHUT HA 2 4 DoJiblue, 4eM MOTO-
ITHKJINCT, TAK KAK €r0 cKopocTh na 20 KM/¥ MennLIne, YeM CROPOCTL
IOTOIMHENIECTA. HﬂﬁﬂHTE CEOPOCTE EeJOCHITeJHCTA.

i o 1
255. IlepBoli nBIKHHE npomeén guerannmm o0 EM Ha o OBpICTpEE, UeM

BTOROH MTHCTAHIMIO 49 KM, X0Td CHEOPOCTE BTOPOTO OBLIA Ha 3 EM/U
fouablue. 34 KAKOoe BPeMdA HepBbli AbHHHUE npowmwen 30 xm?

256. C nmeproro yvacTka cobpanm &0 11 mpoca, a co BToporo 90 11 mpo-
ca, XOoTA ILI0WAajdb BTOpOro yvdacTea Oblia Ha 2 ra MeHblue.
C RasRa0oT0 TEKTAPA BTOPOTO y4acTKa cobupanm Ha H 11 Doaslue,
HeM ¢ KamiJAOoTO rekrapa mepioro. Kakora vpomadHOCTE Npoca Ha
KaMI0M y4yacTre?

257. 3a 6 4 xarep mpoménr 36 KM To TeYenHo pPexH H 48 KM TpPOTHEB
TeueHHA., KaKoBa CKOPOCTh KaTepa B cToAYelH BoIe, eCdH CHEOPOCTH

TEYEHUA 3 KM/ /4a?
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258. IInor npomnsiraer 60 EM IO TeueHHIO peKH Ha D U OBICTpee, UeM
TAKOE e PACCTOSHHE MPOXOIHT MOTODHAS JIOLKA IPOTHB TeYeHNs.
Hafigre cKOPOCTL JIOAKHW O TEYETHIO, €CIAH e¢ CKOPOCTL B CTOAYCH
poge 10 wM /4.

259. MoropHas Jgojka UpolLIa 110 TeueHHy (0 KEM. 34 TO e BpeMH OHA
MOMET OpoHTH mpoTHR TedeHHAa 30 kM. Hafimute cRopocTs Tede-
HHA, ecJH CKOPOCTEL JOIKH B cTodued Bome 10 rmM/d.

260. Ipe meeun, paboTas BMecTe, BBIOOJHAT [NOJNVUeHHBbIH 3axas 3a
0 gEell. 3a CKOMBKO AHEN BBIDOJHHT I8KA3 KasKIaf mBes, paboras
OTAeLHO, eCAW OTHOW W3 HWX AAA aTorce notrpebverca Ha 5 AHeHR
foJblle, YeM Apyvroi?

261. IBa crnecaps BelDOTHWUIK 3amgaHue 33 12 u. Henw OB DONMOBHHY
3aflalMf BLIMOJNHI TEPBLIH, & 0CTaBIIVIOCS HacTL BTOPOH, TO
IepeoMy HOoTpebopalock OBI BEpeMeHH Ha D u Ooablle, YeM BTO-
].]DM}T. BH. CEOJBE WACOB RHH'{,,EI;LIII;I H3 HHMX MOT EBI BBIIIOJNHHMTE
gamanue?

262. Coxparure aApodn:

2ab + 2by + ay + yz_
Z'!

CrauaH © viecom/materal100

2ab - 2by tay t+y
9x% | 6x + 4
2P 8

263. B ogHOll cHeTeMe RKOOPSUHAT OocTpoiite rpadurn hyHEEODUHA y = x
H Yy =x+ 6, ¢c HX DTOMOIIED HAHIHTe pellleHHe VPABRHEHHI

x*—-x-6=0.

6)

2

KDHTpDﬂbeIE‘ BONpPOCHLI U 3aaHAA

Kakoe ypasHeHwe C O[HOW NepemeHHOWN HasbiBaeTcs uensim? lMNpuee-
aute npumep.

Kak HailTW cTeneHb Uenoro ypasHeHWa?

Haite onpepgenedne BukesaapatHoro ypapHeHus. O6bacHUTE, Kak pe -
waT BukBaapaTHoe ypasHeHwe.

Kakoe ypasHeHwe HazbiBaeTca ApobHbiM paunoHansHeiM? Ha npume -
4 1T x*- 7
x -1 x-38 P 4x+3

APOBHbIE paUMOHaNBHBLIE YPAaBHEHUS.

pe ypaBHeHWs 06bBACHUTE, Kak pelialT
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HEPABEHCTBA C OAHOW NEPEMEHHOM

16. PeweHne HepaBeHCTB BTOPOW CTeneHu
C OAHOM NepeMeHHOW

HepasencTBa BHIA

ax* +bx+ec>0nax*+bx+e<0,

rae x — IepeMeHHad, @&, b U ¢ — HeKoTopble uucia U ¢ # 0, Ha3blBa-
0T HEPABEHCMEaMIt 8MOPOIL cmenent ¢ 00RO nepemenHoll.

Pemlenne HepaBeHCTBA
ax* +bx+ec>0 wmm ax® + bx +c¢ <0

MOJKHO PpAaCCMATPHUBATL KaKk HAXOMKIAGHHE IIPOMEXKYTKOB, B KOTOPBIX

PYHEIHA ¥y = ax + bx + ¢ OpUHAMAET OOJMKHTEIRHEIE HIN OTPHIA-

TelbHBIE 3HAYeHHA. [[1d 2Toro ZOCTATOUHO HNPOAHANMZMPOBATE, KaK pac-

nmosoien Tpadyk YVAKIAA ¥ = ax” + bx + ¢ B KOOPIUHATHOH ILIOCKO-

CTH: EKyJda HaIpaBIeHB BeTBH mHapabolbl — BBEpPX WJIH BHHS,

mepecekaeT JH Hapabdoja oCk X H ecJH [epecekaeT, TO B KaKHX TOUYKax.
PaceMoTpuM OpHMEpbI.

Hpumep 1. Pemum mepasencrso 5x° + 9x — 2 < 0,

» Pacemorpum dyeEEmMo y = 5x° + 9x — 2. Tpadurom BTO}EHL@ HEOMH

ABASAETCA IMApPabOIa, BETBH KOTOPOH HAOPABIIEHEBI BBEDX.
BridcHIM, KaK pacrojoEeHa 978 nmapadona OTHOCHTEILHO OCH X.
Ilna sTore pemiMM ypakHeHHe bHx” + 9x — 2 = (0.

ik BTD YPABEHEHHE HMeeT OBa KOpPHHA!
1
Il = _2, x2 = :l';‘

S3HauuT, mapaboma mnepeceKaeT oOCh X
B ABYX TOUYKAaX, abCUMCCHl KOTODBIX DaB-

HEI —2 W =

—2\/'“ 5
IToxasem cxemMaTHYeCcKH, KaKk pacloso-
’KeHa napabosia B KOODAHMHATHOH ILIOC-
Puc. 41 woctr (puc. 41), M3 pucyuxa Buano,
uTO (PYHEIHA NPHHHMAaeT OTPHIATEeIb-

=
H f

"5

' 1
HblEe 3HaA4YeHHA, KOI'lla X & (—2' =l C.IIE,IIGBE.T@JILHG, MHOMAMCCTROM pPe-

mennit HepapeHersa 5x° + 9x — 2 < 0 gBIgeETCH YHCIOBOM MpOMe-

. L
KYTOK (—2, 5).
Oenem (-

TBeT: |-2; =]

)
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3amMeTHM, YUTO npu paccMOTpeHHOM crocobe pellleHHA HepaBeHCTBA
HAC He HHTepecoBana BepuiMHa napabojbl. BadHo Juilbk ObLIO 3HATH,
KyJia HallpaBJeHEl BETBH napaﬁﬂnm — BEEPX HJH BEHH3 H KaKOBLI ab-
CIIHCCHI TOYEK ee nmepecedeHHld ¢ OChLIO X.

Ipumep 2. Pemum Hepasencrso 3x° — 11x — 4 > 0.

» Tpadur dyermun y = 3x° — 11x — 4 — mnapaboia, BeTEH KOTOpoOii
HAUPABIeHBl BBEDX.
Jas Toro 4TobnLI BLIACHHUTL, MepecexaeT Ju napadona och ¥ U B Ka-
KHX TOUYKax, pelluM YpaBHeHHe

3z -11x -4 =0. i
JT0 VpaBHeHHe MMEeeT KODPHU
1
X, = g %2 = 4.
ITokaskeM cxeMaTH4YeCKH, KAK pPaclojio- ~ 110 4 x
MeHa napabosia B KOOPAMHATHOH ILI0- 3
croct (puc. 42). Hs pucyHEa BHIHO,

YTO JAHHOE HEePABeHCTBO EBEepPHO, ecjM

X TIPHHALIEEHT TPOMERYTKY (—rx:; *é) Puc. 42

i

WK npoMemxyTry (4; +29), 7. e. MHOMKECTBOM pelleHHH HepaseHCTBA

1 N
ABNAETCA 00BeIMHEeHNEe IPOMEKYTKOB |—oo; -3/4 (4; +o0),Cxauan c vk.com/material 100

OrserT: (moo; —%) U (4; +20). <
IIpumep 3. PemuM HepaBeHCTEBO —i—xz + 2x -4 < 0.

» PaccMoTpHM QVHEIHIO ¥ = —%xz + 2x — 4.

Eé rpadbmkom saABnserca napabosa, BeTBH KOTOPOH HAaNpaBJIeHbI

BHHU3.
BrisicHnM, Kak pacrnojiokeH rpaguk or-
HOCHTEJAbHO ocH x. Pemum axsa sToro yi

ypaBHeHHe —ixz +2x-4=0.

-
=Y

JTO ypaBHeHHMe HMeeT eJWHCTBeHHBIN 0
wopenn x = 4, 3maunT, napaboma Kaca-

2T OCH X,

Haobpasue cxXeMaTHYecKH TIapaboay

(puc. 43), Haliném, 410 QPVHELHSA IPH- /
HHEAMAST OTPHIOATEIBRHBIE SHAYEHIIA IIPH

JwboM x, KpomMe 4.

Oreer: (—oo; 4) U (4; +o0), <] Puc. 43
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IIpumep 4. PemmuM HepaBeHCTBO ©“—-38x+4>0.

» I'padurom GyHEOHH i = ¥ — 3x + 4 spasercs mapabosia, BETRH KO-
TOPOH HanpaBJeHbI BBEpX.
Yrobbl BbIACHUTL, KAK pacilogo:keHa uapadois OTHOCUTENBHO OCH
X, PEUIHM VPARICHHE

x?-38x+4=0.
Haxoaum, uto
\ D=9 —-4-4=-T<0;

T. €. 9TO YpPABHEHHEe HEe HMeeT KOpHeii.
SHAYWHUT, Tapadosia He UMeeT oDINHMX TO-

LA

0 X der ¢ ochlo X.
llorasae CcXeMATHIYECEHA PacIIoaoHeHHe
mapabonkl B KOOPAWHATHOH IJOCKOCTH
(puc. 44), maiinéem, dro PYHELIHA LpH-
Puc. 44 HHMAST ITOIOEHATEINRHES 3HAYEHHHA I

Jwbom x.
Oreer: (—oo) 00

Urak, 1iA pelleHWS HEePABEHCTB BHIA
a +bx+e>0maxr+bx+c<0

MOCTYIIAIOT CAeAVIOIMHMM o0pasoMm:

CkauaH © viecom/materiziloo

1) HAXOAAT ANCKPHMHHAHT KBAAPATHOrO Tpéx4neHa ax- + bx + ¢
U BBIACHHAIOT, UMeeT JH TPEXU/IeH KOPHU;

2) ecoau TPEXWIEN WMEET KOPHHW, TO OTMEYAIOT WX Ha OCH X
H Uepes OTMeUeHHBIEe TOUKH INPOBOJAT cXeMaTHUecKH IIapa-
foay, BETBM EKOTODOH HalpapBleHbl Beepx upd o > 0 nam
BOHU3 npH @ < 0; ecan TpEXWIen we WMeeT KOpHeH, To cXe-
MaTHYecKH H200pakaioT mapadoly, PacloJoXKeHHVIO B BEpX-
Hel noayiocxoeTy upr ¢ > 0 wmau B HM:Hed upu a < 0

3) maxomAT TMa OCH X TPOMEKYTKHM, AJ8 KOTOPLIX TOYRM T1a-
paboasl pacrnojiosdeHbl BhINIe 0CH X (eclIM pelIaloT HepaBeH-
eTBO ax® + bx + ¢ » 0) wIu HEXKe oCH X (eCaHM pemIaioT He-
paBeHeTBo ax® + bx + ¢ < 0).

YnpaxHeHus

264. PemnuTe HepaBeHCTBO:

a) x2+ 2x — 48 < (; n) 4x® —12x + 9 > 0;
6) 2x* — Tx + 6 > O; e) 25x° + 30x + 9 < 0;
B) —x* + 2x + 15 > 0; ®) —10x? + 9x > 0;

r) =5x? + 11x — 6 > 0; 3) —222 + Tx < 0.
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265. Halinure MHOMXecTBO PelleHMH HepapeHCTBA:
a) 2x2 + 3x — 5 =0; 6) —6x" + 6x + 36 = 0; B) —x% + 5= 0.

266. PemmnTe TepaBerncTiRo;

a) 2x* + 13x - 7 > 0; r) —-2x* — bx + 18<0;
6) —9x° + 12x — 4 < 0 o) 3x° — 2x > 0
B) 6x° — 13x + 5 < 0; e) 8 —x*<0,

267, HalinyTe, IpM KaKWX 3HAYCHHAX ¥ TPEXHICH:
a) 2x? + Bx + 8 OpHHUMAET NOJOKHUTENBHBIE SHAYEHIH,

5 1
6) —x* — gr ~ 36 NpHHHEMAaeT OTPHIlaTe/IbHbBIE 3HAYEeHMS.
268. Peuiure HepapeHCTBO!
a) x* < 16; B) 0,2x* > 1,8; m) 3x* < —2x;
6) &° =3; r) —Hx?< x; e) Tx < x%
269. PemnTe HepABeHCTERO:
a) 0,01x%< 1; B) 4dx = —x% n) 5x% > 2x;
1.2 1.2 - 1 2
g -~ 12- = LA ey = c‘i .
0) zx ; T) B.r g e) —0,3x < 0,6x
270. IIpu kakux 3HaueHMAX b VpaABHEHHe HMeeT [Ba KOpHA:
a) 3x° + bx + 3 =0; 6) x° + 2bx + 15 = 0?
271. TIpy KaKWX 3HAYEHWSX ¢ yDaBHEHHE HE MMeeT KOpHed: o o ¢ Vkeom/matersiio
a) 2x% + tx + 18 = 0; 6) 4x° + 4tx + 9 = 07

272. Hajlinure MHOMEECTBO PelleHHH HepABeHCTBA:
a) 3x* + 40x + 10 < - + 11x + 3;
6) 9x —x + 92327 + 18x — 6
B) 2x° + 8x — 111 < (3x — 5)(2x + 6);
r} (5x + 1}M3x — 1) > (4x — 1}x + 2).

273. Peluure HepageHCTBO:
a) 2x(8x — 1) > 4x* + 5x + 9;
6) (Bbx + THx — 2) < 21x* — 11x — 13.

274. Haiigure odnacre oupegeneHusns (QyHEIIHA!
a) y — (122 — 3a%; 6) y = ——t .
J2x%— 12x + 18

275, (Quse pabome 8 napax.) Joramwure, 4yTo Ipu A000M 3HAUYEHHUHW I1e-
peMeHHON BepPHO HEepaABEHCTBO:

a) 7x* — 10x + 7 > 0 r) 3x° - 8x + 64> 0;
6) —6y° + 11y — 10 < 0; n) -9y + 6y — 1<0;
B) 4x* + 12x + 9= 0y e) —5x* + 8x — 5 <0,
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1) ObcyauTe, Npy KAKOM VCJIOBHH HepaBeHCTBO ax’+ bx + ¢ > 0,
rae a, b, ¢ HEeKOTOpDble 4MCJ8, BePHO LPH JHO00M 3HAUYSHHUM IIe-
PEMEHTION X, YHKA/RATE ANAJOTHUNLIC VCIOBHS JAS TMePABEICTRA
ax® + bx + ¢ < 0.

2) Pacupepesre, KTO BBIIOJHHET 38/aHUA a), B), A), 4 KTO — 3a-
manua 8), T), €), ¥ BLITOANHTE WX,

3) IIpoeepbTe OpYT vV ApVra, IPABKIBHO JH BHINIOJIHEHO JOKAZATEILCT-
BO HEPABEHCTB, M MCUPABBTE OLIUOKH, €Clil OHHM [OUYIIEHbI.

276. Kakoe M2 JaHHBIX BHIpAKeHHH NPHHHMAaeT OOJOEXHTeILHOE 3Hade-
HHUEe Hpu JH000M 3HAYeHHU Y7

1. (y - 2)(y - 3) — 4 2, B~
3. (5 -yl -y)+10 4. -8y -7 -60
277, Hlorasxure, uro:
a) x>+ Tx+1 > —x%+ 10x — 1 npu moboM x;
6) —2x% + 10x < 18 — 2x npu x = 3.

278. OgHa cTopoHAa NpAMOVIOILHHEA Ha T cM Oonplre apyvroi. Kakoi
MOMeT ObITh MEeHbIIAH CTOPOHA, eClH IJIOWALL HPAMOYIOAbHHUEKA HE
mpesocxogur 60 cm™?

279. Inuaa OpaMOYTOABHHEKA HA 5 ¢M Gonemre mupuasl, Kakyo mmpH-
HY JOJIAEH WMeTh PAMOYTOTBHHEK, UTOOR €To TI0manh 0p11a 6o
we 36 em*?

280. PemnTe cHcTeMy HepaBeHCTE: CxauaH ¢ vk.com/material100

x*— 2% —8<0, 3x*+x-2<0,

a‘j a3 . l—‘} a3 .
x°—9<0; x*+4x-12= 0;

5) 2x°-13x+ 6 <0, ) 2x° +4x + 15 = 0,
x:—-4x>0: x*-9x +8< 0;

) x* - 6x —16 >0, 3 245 4 Ba=8%0,
x*+ 2x - 120<0; 35+ x +11<0.

281. Vra:kuTe Bce IleJble 3HAUCHHA X, NpHHAAJe:KAIIHe 00JACTH oIlIpe-
JeneHus (PyHKIHMM:

a) y = 25 —x% + 9x — x® — 14;

ﬁiy:ng—xg—IE-i-\!(lﬁ—xg.

0hx—2
282. dyHKUNA 3amaHa hopMyJIoH y = —f3—- He BrInmOnHsAA nocrpoe-

HUA, HAWAUTE KOOPAMHATEI TOUYEK [epeceueHus eé rpaduka
C OCRIO X; C OCBIO ¥. fIBMAerca AW aTa GVHKIHA BoapacTalonieil mamn
yObIBaAOIIed ?
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283. Peminre ypaBHEeHHe:
a) y* — 24y° — 25 = 0; 6) x' — 9x% + 18 = 0.

284, CiouTor Maccoll 3 Kr, comepsramui 80% onora 1 20% cBHHIIA, clia-
BUIIM C EYCKOM O0JIOBH, IIOC/E Yero LPOUEeHTHOEe CONep:HAHMEe OJI0BA
B coauTKe cocrasmao 94%. Croapro omoBa gofaBuiam B CIOIHTOK?

17. PeweHne HepaBeHCTE MeTOAOM WHTEpPBanoB

Pacemorpum dyvarmgur f(x) = (x + 2)x — 3)(x — 5).

ObanacTei0 oupejeleHud IT0H QYHEIMKM HABIAETCH MHOMECTEO BCex
yucen. Hyaamu Gyvagknue cayskar gwenaa —2, 3, 5, Ouw pasbusator 006-
JacTh OoIpeleleHHd (PYHENHHA Ha MpoMe:RYTEH (—20; —2), (—2; 3), (3; 9)
u (93 +o2)} (puc. 45, a).

BriacrnvM, KaKOBLI 3MAKK OTOH (QVHRKIMH 114 KamKI0M U3 VRAIATILIX
IPOMEKYTHOR.

B) N R TN 6) DT+ SNNAF
-2 3 5 —2 3

-t

CrauaH c vie.com/material100

Puc. 45

Bripamenne (x + 2)(x — 3Wx — D) npepcrasider coboH poHsBeje-
HHe TPEX MHOKHTeNIeil. 3HAK KamKJI0T0 H3 STHX MHOMKHTeJeill B paccma-
TPHBAEMBIX NPOMeXKVTEAX VKazaH B Tabauie.

(—oo; =2) | (=2; 3) (3; 5) (5; +°)
x+ 2 = * + +
x—3 —~ = + T
x-5 = = = *

Orcroga ACHO, 4TO:

ecod x £ (—29; =2), To f(x) < O

ecnan x = (—2; 3), To f(x) = 0

ecnd x € (3; 5), To flx) < O

ecan x € (5; +oo), To flx) > 0.

Mur BuuM, "UTO Ha KaiaioM W3 TpOMeRYyTKOR (—°0; —2), (—-2; 3),
(3; 3), (5; +o°) PVHKIHA coXpaHdAeT 3HAK, a IIPpH Iepexole uepes Tod-
KM —2, 3 1 5 eé zHAR uamensercs (puc. 45, 7).

Boobme nyern gyukmusa zagana GopMyIon

flx) =(x — x)(x — x,)..(x — x),

Tae X — TIepeMeHHAfA, a X, X5, ..., X, — HE pPaBHBIE JpYyr JpPYry 4Mcja.
Huecaa xy, Xy, v X, ABIAIOTCA HYJIAMH QVHKOHA. Ia KamgoM Ha IIpo-

nepemMeHHon a3
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MEsKYTKOB, HA KOTOpble 00JACTh omnpelesieHUA pasdbuBaeTca HYJIAMH
(GyHKUUY, 3HAK (QYHKIUU COXpAHfAETCH, 4 [IPH Hepexoje depes HYIb eé
3HAK M3MeHAeTCH.

JTO CBOMCTBO HMCIOJL3VETCA AJA PelleHNA HepABEHCTB BH/A

x— 2 Mx —x5)uilx—2x) >0, (1)
(x — xl}(x - X-z)...{x == xn} < (),
TAE X3 Xgs ey X, — HE PABHBIC JPYT APYTY HHCIA.

IIpumep 1. Pemnum HepaBeHcTBO {x + 6)}x + 1)x — 4) < 0.

» OJTO HepaBeHCTBO ABJAETCHA HepaBeHCTBOM BHJa (1), Tak Kak B JieBOH
YACTH 3alCaHo IpomaBedeHHe (x — x,)x — x,)(x — x3), roe x, = —6,
X,=—1 w x;=4, Jlna ero pemenus yao0HO BOCTONL3ORATLCH DPac-
CMOTPEHNLIM BLITIE CROFCTBOM YepeIOBATTHS IHAKOR (DYITRITHHA,

-6 =1 4 -6 -1 4

Puc. 46

OTMeTHM Ha KOOPAMHATHOM NPAMON HYJAM (DYHKIMH
flx) = {x + 6)(x + 1)(x — 4)

(puc. 46, a). Haliném zpaku 970l QvHELHM HA KAMI0M K3 IIPOME-
ERYTROB (—00; —6), (—6; —1), (—1; 4) u (4; +co¢), s oToro J0CTATOT-
HO 3HATE, KAKON 3HAK MMeeT QYHKIMA Ha OJHOM W3 9THX- TIPOMEMY T2
KOB, M, IOJb3VACH CBOMCTBOM UYepPEIOBAHHMH 3HAKOEB, OLPeIellHuTh
3UMAaKH Ma BCeX OCTANLALIX TpoMe:mxyTrax, IIpwm orom ymobmo mawnm-
HAThL C KpalHero copaBa IpOMeXEyTEa (4; +°9), Tak Kak Ha HEM
auadenwd QpvARTEH f(x) ={(x + 6}x + 1}x — 4) 3aBemOMO TOTOIKH-
TEALILI, JT0 OOLACHICTCS TEM, UTO MPH J3MAHCIHAX X, PacTOIO/KeH-
HBIX IIpaeee Beex Hydel GVHEIMNH, KaXIBIH M3 MHOEHTeIeH x + 0,
x+ 1 ux— 4 nonomurened. Henonksva cBolcTBO YepeloBaHMH 3HA-
KOR, ONPEeIUM, ABHTAAChH M0 KOOPAWNaTHON MpAMON cIpaBa Iaje-
BO, 3HAKHM JaHHOH (PYVHEI[MK HAa KamJIOM H3 OCTAJNbHBIX OPOMEeHYTHKOR
(puc. 46, o).

H3 pucynra BUAND, YTO MIOKCCTBOM PEIICITHH MepaBeHcTRA ARIA-
eTcd o0beJHHeHHe NpOoMeXRYTECOE (—oo; —6) m (—1; 4).

Orser: (—29; —6) U (-1; 4). <

PHCCMDT’[}EHHMﬁ crocod pelieHHA HepaBeHCTE Ha3LIBAIOT Memodom
UHMepasalos.
HDHBE,II'EM OpuMepsl pellleHHA HepaBeHCTE MeTOIO0M HHTEepDBaJOB.

terial100

IIpumep 2. Pemimm HepapencTBo x(0,0 —x)x + 4) < 0.

b IlpuBepém pannoe HepaBeHcTBO K BHUAY (1). IIna aroro B jaByuiieHe
0,5 — x BrIHECEM 3a CKOORY MHOEHTeNsL —1. Iloayaum

—x(x — 0,8)(x + 4) < 0,
oTCIONA
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x{x — 0,9)(x + 4) > 0.

Mbr nonyunnu HepasBeHCTBO BHJAa (1), paBHOCHILHOE NaHHOMY.
OTMeTHM HA KOOPAMHATHOH NpaMoi HYJIH (QYHKIUH

flx)=x(x —0,0)x +4)

(puc. 47, a). lloraxxem zHAKOM <ILIHC», UTO HA KpalHeM clpaisa
OPOMeXRYVTEe (QYHROIHS IPHEEMAET IOIORUTENRHOS 3HAYeHNE, 8 3a-
TeM, IBMTradAchk CIpaBa HAJERO, VEAXeM 3HAK QYVHKIHH HA KAEIOM
13 npoMesyTEop (puc. 47, 6). llonvuum, 410 MHOMEECTBOM pelle-
HHI HEepPABEHCTBA ABIfeTCS O0LEIUHEeHHe OpoMexyTROE (—4;0)
u (0,5; too),

= s S ) 41, - 6) =N F P F

-
-

—4 0 0,5 —4 0 0,5

Pwuc. 47
Oreer: (—4; O) U (0,5; +o0). <

IIpumep 3. Peumium Hepasencrso (dx + 1)dH — x) = 0.

» Ilpueenem HepaBeHcTBo K BHAY (1). IIna sTtoro B nepsomM JAByUJleHe
BhIHECEM 3a CKODKM MHOMMTENbL 5, & BO BTOpOM —1, LIONYUHM

5% + %](x—f}};‘-'[}.

CradaH C vi.com/material 100

Paspenus obe wacTu HepaBeHCTBA HA —5, OyaeM HMeTH
1
[=

13

(x + Lx - 5)< 0.

OrMeTHM HAa KOOPAHHATHOH NpAMON HYJIH (DVHKIHH
"
f@=e + e -5,

1
T. €. TOUKH — = U D, U YKa)KeM 3HAKH (DYHKIIMM Ha oOpasoBaBIIHX-

ca npomeskyrkax (puc. 48). Mbl BUAMM, UTO MHOMKECTBO pelleHUH

1 ..
HepPpaBEHCTBA COCTOHMT M3 YHCeJl —— H D M 4YHCes, 3aKJIYEHHBIX MeK-
i

Ay HHUMH, T.e. IpeAcTaBiaser cobol —T—~ —— —~_ 7T _

[+ ot
IPOMEKYTOK | = 5| 5
OrBerT: [—%; 5], Puc. 48

3aMeTHM, YTO JaHHOE HEPABEHCTBO MOMKHO PEUIHTh WHAYEe, HUCIIOJIb-
3ya cBoiicTBa rpaHka KBagpaTHUYHOH (DyHKIIHH.
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ey

T
IIpumep 4. PeluumMm HepapeHCTBO s
X

b Tarx kax IpH BCeX 3Ha4YeHHMAX X, [IPH KOTODBIX ,I[pD'EIL HMe-
X

+ 2

eT CMEICJI, 3HAK aTOM ,ILpDﬁH CORNAgAET CO 3HAKOM [OpOH3BEeIeHNA
(7 — xlx + 2), To gaHHOEe HEPABEHCTEO PABHOCHILHO HEpPABEHCTBY

(7T —x)(x+ 2) < 0.
IlpuBens HepaBeHCTBO
(7T—2)}x+2)<0

K BUay (1) 1 Henonsaya MeToJ MHTEPBAIOB, HAMJIEM, YTO MHOMKECTBOM
pelleHHil 2TOoro HepaBeHCTBA, a4 3HAYMWT, M HCXOAHOIO HEpPABEHCTBA
T—x

< 0 aBusiercs o0BeAHHEHHE MPOMEXYTROB (—0¢; —2) u (7; +29).

x+ 2
OrseT: (—20; =2) U (7; +0a),
17 - 2x .
INIpumep IJ. Pemmum HepaBeHCTRO ——T =0.
&
17 - 2x
b 3Hak ,ILpDﬁH _4—- coBImajgaeT co JHAKOM nmpoH3BeIena
.'x' _—

(17 — 2x}x — 4) upy BceX 3HAYEHHHAX X, OPH KOTOPLIX Apobb umeeT
eMbIca. [loaToMy TaHHOE HEpPaBEHCTBO PABHOCWIBHO CHCTENME - Vk.com/matenal100

{(17—2:-:}{1:—4} =20,

x -4 #0.

Hepagencreo (17 — 2x)x — 4) 20 upueeneM ¥ BHAY
(x — 8,5)(x — 4)=< 0.

PIE'].LIHE aTO I{EPHBEHCTBG MeTOlOoM HHTEPEHJIGB H HCEJIOYHMEB M3 MHO-
AHecTBa ero pelleHHH uMciao 4, HaHJeM, YTO MHO:KeCTEOM pellleHHH Hc-
XOJHOTO HEPABEHCTBA sBAfAeTcH npome:xyrox (4; 8,5].

OrereT: (4; 8,5].

ynpaxHeHus

285. PemTe mepaBeNcTRO, MCMONLIYA METOJ WHTCPBAIOR:

a) (x + 8){x — 5) > 0; B) (x — 3,5)(x + 8,5} =0

6) (x— 14)(x + 10) < 0; 1) (x + }T)(x g IE) <0.
286. Pemnre HepABEHCTEO:

a) (x + 25)(x — 30) < 0; B) (x = %J(x - %)f-;u;

6) (x + 6)(x — 6) > 0; ) (x + 0,1)(x + 6,3) = 0.
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287. PemuTe HepapReHCTEBO:
a) (x — 2)(x — d)(x —12) > 0y
6) (x + Ti(x + 1){x — 4) < 0;
B) x{x + 1)(x + 5)(x — 8) > 0.
288. Hajlinure, npy HAKMX 3HAYEHMAX X:

a) npouzeegenre (x + 48)(x — 37THx — 42) Dono:EHTEIBHO;
0) upouzsenenue (x + 0,Tx — 2,8 x — 9,2) orpuuarenbHo.

289, PemnTe HepaBeHCTRO:
a) (x + 9)(x — 2)(x — 15) < 0;
0) x{x — d)x + 6) > 0
B) (x — 1)(x — 4)x — 8)(x — 16) < O.

290, HalimyuTe MHOXECTBO pPelleHHH HepaBeHCTEA:

a) ofx — 13)(x + 24) < 0; B) (x +12)3 — x) > 0;

ﬁ)—[x+%)x+%];}rﬂ; r) (6 + x)(8x — 1)< 0.
291. PemnTe HepapBeHCTBO:

a) 2(x — 18)(x — 19) > 0; B) (Tx + 21)(x — 8,5) = 0;

B} —4{x + 0,M(x — 3,2) < 0; r) (8 —xMx —0,3)=0.

292, HalimyTe obnacTh onpeledeHnd (PVHKIHHA:

a) y = .J(ﬁ o | S 0) y = ,J{x + 12)(x — 1){(x — Fhauan c vk.com/material 100
293, IIpy KakuxX 3HaUYeHHAX X HMeeT CMBIC] BLIpaMKeHHe:
a) J{Qx + 5)x — 17); 6) Jx{.:r. + N{2x — 8)?
294, Peuuure HepaBeHCTEO!
xr—5 2 bx+1
< 0 > 0; = 0
a}.:c+ﬁ ; B}x 1.6 4 A) x—2 :
14 - x bx — 1,6 ax .
6 < 05 — T >0 <
) 738 = ® 5x+9
295, PemnTe HepaBeHCTRO:
x - 21 6x +1
% x+ 7 . B) 3+ x 0
x+4.7 . Dx
> 0 ——— <
) s=w3 Y 2 e T
296. Halinure MHOXECTBO PelleHMH HepapBeHCTBA:
x—-1. 2 - Tx -
a) = 10 B) £>o0; s 2> 0;
x—3 l-x
6 **8<o; o2 <0 e,
x—-95 x-1 2x -3
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297. PemuTe HepaBeHCTERO!
x—38 Tx —1

a}x+4>2; B) . P
6) ~—5< 1 2253
298, PemyuTe HepaBeHCTRO:
3 4
a}%{!l; B) I‘il}E,
6) ﬁxx:ll s r) 3;';21 >1

299, Hanumure ypaBHeHHe [IPAMO, KOTOpasd:

a) TPOXOAWT Hepe3 Havano KoopiuHaT ¥ Toury A (0,6; —2,4)
0) mepeceraeT OoCcH KoopIHHAT B Toukax B(0; 4) nu C(-2,5; 0).

'300. [Isa cocyna ObL1M HANOJHEHB! PACTBOPAMM COJM, LPUYEM B Lep-
RBOM COCY/IE COJCp/RajJoch ma 1 JT Menniie pacTrRoOpa, YeM BO BTO-
poM. KoHIleHTpanHd pacTEopa B IepPpBOM cocyie cocTapiranxa 10%,
a Bo Bropom — 20%. llocae Toro xak pacTBOpPBL CJIMIMSHHEPETIiimatena100
COCV, TMOJVEHUIAN TORLIH PACTROD, KOHIEHTRANHS KOTOPOTO COCTA-
puaa 16%. Croinbko pacTeopa OBLIO B EAXKIOM coOCViAe IepBOHA-
UAJIBLHO?

KOHTpONbHBIE BONPOCHI U 3a1aHNA

Ha npumepe HepaseHcTB 3x% + 5x — 2 <0 n x° + 2x + 6 > 0 paccka-
ANTE, Kdk MOXMHO pPeElMThL HERQBEHCTEO BTDDDFI cTeneHy, HMCcnonb3yd
CBOWCTEA rpaduka KeanpatuyHoW (GyHKLWK.

Ha npumepe HepageHcTBa (X — S)Max + 7)x + 9) < 0 pacckaxure, kak
PeELWainT HepaBeHCTEBA METOAOM WMHTEPEANOEB.

Hna mex, kmo xouem 3Hambv OoabULe
18. Hexkortopbie Nnpuémsbl peLueHns

LenbiX ypaBHEeHUW

Ilpu pemenuu HeabiX ypaBHeHHil ObiBaeT MMOje3HA TeopeMa O KOpHE
MHOI'OYJIEHA, KOTOPYIO MEI npumem 0es J0KaszaTe/lbCTBA.

98 REELERIIN YpasHeHMs W HEpaBeHCTEa C OJHONA NepemMeHHOW



!EOPEMA 1| 0 kOpHe MHOrouneHa

Ecin umcno @ aABiAeTcA KOpHeM MHOTOYJIeHa
e o -1
Plry=agpx + a8 “#..+a, x+a, 86 8,0,

TO ATOT MHOrO4YJIeH MOMKHO IMpejACTaBUTL B BHJAE NPOU3BeJleHH:A
(x — a) P(x), rae P,(x) — mHorouwiesd (n — 1)-ii crenenu.

Jra TeopeMma NO3BOJAET CBECTH PelleHHe 1eJIor0 YpaBHeHuA n-ii ere-
nedH, AJgd KOTOpPOI'o H3BeCTeéH OJMH H3 ROpHEﬁ, K pelleHUH) YPaBHEHHHA
(n — 1)-1 cTemeHH, B YACTHOCTH OT VPaBHeHHA TpeTheH CcTelleHH Iepei-
T E EBAJPATHOMY.

Ecnu menoe ypaBHeEHHE ¢ OQHOH HePEMEHHOHM ¢ OeabIMH KO3dhhHim-
eHTaMH HMeeT IIeJbId KopeHb, TO ero MOMHO HalTH, HCIOAL3YA TeopeMy
O LedblX KOPHHX LeJOro VPABHeHMH.

!EDPEMA 2| O UenbiX KOPHAX UEenoro ypaBHeHus

Ecnn ypaBHeHne
g +a;x" '+ ..+aq _x+a,=0,

B KOTOPOM BCe KOapPHUIIMeHTHI — Meakie WHcaa, NpuieM cBobDom-
HbBIM 4JieH OTJIMYeH OT HYJH, MMeeT Lefbli KOpPpeHb, TO 3TOT KapeHbyk com materal100
ABAAETCA ABIHTEISM CBOOOTHOTO 4IEHA.

® Ilycrs x, — uenblii KopeHb AaHHOro ypaBHenms. Torza BepHo pa-
BEHCTBO I
n n - i
QoXg +taxy  + ..+ a,_x,+a,=0.
Oreciona
— no_ =L -
a, '_aUxﬂ al"rl] sfclia ﬂ'-“ l'x{}"‘
_ n-1 n—2
a, = xu':_auxu — QX9 e T &y ])'
Yucno, sanucaHHoe B 3TOM pPaBeHCTHBEe B CHGEHHK, ABJAeTCHA IIeJbIM,
TAK KaK X, H Bce KOIDDHUIHMEHTHI —Qy —@q ey —@, 1 — IlEJbIE
gpeas. SHAYWT, IPH JeIeHMH ¢, Ha X, IOJIYYaeTCH Lejoe SHeIo,
T. €. X, — JACITHTEIb CBOﬁGﬂ,HGPD qaeHa. O

I[IpuBenémM npuMepsl pellleHMs ILeJbIX VPaAaBHeHHIl ¢ MCIOJb30BAHH-
€M VKasaHHBIX TeopeM.

OoMHE U3 IpHEMOB pellleHHd vpaBHeHHA BHAa P(x) = 0, roe Plx) —
MHIOTOHJIET TPETLCH WM O0Jee BLICOKOH CTETeNH, COCTOMT, KaK H3BECT-
HO, B pasjio:EeHHH MHOTouwIeHa FP(x) Ha MBOMHTEIH.

Hpumep 1. Pemuum ypasHeHue
- 8x* +13x - 2=0.
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b Ecnm sTo ypaBHeHHMe HMMeeT Lelblil KOpeHb, TO B CHJIY TeopeMsl 2
OH SABIAAETCH AEJHUTENeM YHUCIa —2, T. €. PABEH OJHOMY H3 YHCEe
1, -1, 2, —2. Tlposepra yOemjaaeT mac, HTO KOPHEM YPaRICHHS
ABNAeTcA UYHCIO 2. JSHAYHT, B CHIV TeopeMbl 1 MHOTOWIEH

; 2
x*— 8x" + 13x — 2 MOKHO TIPENCTABUTL B BHAE TTPOUBBEICHHA

(x — 2) - P(x), rae P(x) — MHOTOYJIEH BTOPOIH CTENEHH.
IIng Toro uTobel HaHTH MHEOToudeH Plx), pasjelnuM MHOTOUJIEH

x"— 8x® + 13x — 2 na geyunen x — 2. Jlerenne MITOTOMJGHOB BLI-
IMOJTHAM YTOJIKOM:

Bt 18r =2 | p—2
x3 — 2x* | x2 —6x + 1
_—bx>+ 13x

—6x? + 12x
_x—2
X
0

SHAYHT, HUCXOAHOE VpaBHeHHe MOMNHO OpelcTABHTL B BHIOC

(x—2)x* - 6x+1)=0.
OTrcroaa p
x—2=0wum x —-6x+1=0.
Ilepeoe ypaBHeHHe HMeeT eJMHCTBEHHBLIH KopeHb — uHcao 2. Bro- _
Cradad © vk.com/material 100
poe ypaBHeHUEe UMeeT JIBA KOpHS: 3 — \/g; 3 + \/E
OrBeT: 2: 3 — \l'g; 3+ \"B_

Emé oamH npHéM, KOTOPBIH HCHOONL3YeTCd IPH pelleHHH LebiX
VPaBHCHHH TpeThel ¥ 0oJee BBICOKHMX CTeNeHeH, COCTOUT BO BREICHUH
HOBOIL HepeMeHHOM.

IMMpumep 2. Pemiim yvparHeHHe
2007(x" — 62* + 9) + 2006(x*-3)-1=0,

» Hmeem 2007(x* — 3)° + 2006(x° — 3) — 1 = 0. Henoansyem mojcTa-
HOBKY y = x° — 8. ITonyuEM KBagpaTHOe ypaBHeHHe

2007y + 2006y — 1 = 0.

IIpumenenne dopMyabl KOpHEH KBAJAPATHOIO YPABHEHHUS NPHUBOIHUT
3lech K rpoModakum Beruucaenusam. Ioerynum mHauve. IHonsiTaem-
¢4 HAHTH LeJdbIH KOpeHL YpaBHeHHA, eclH oOH cymlecTeyer. Ilo Te-
opeme 2 0H ABIdAeTcH jgenurenem uyucna —1, 1. e. pased 1 mam —1.
Tlogcrarnaa B yparmenude vhcena 1 uw —1, yvhemmaemMea, 910 Kopuem
vpapHeHHMA dBrIdercd uHcac —1. BTopoll KopeHb KBaApPaATHOTO YPaB-

HeHHA Haiiném, ucnoibayd Teopemy Buera. Tar raw vy, y, =T 5007

_1
2007"
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N3 paBeHcTB

2_ao_ _ B oma &
x 3 1 ux 2507

HAUNEM KOPHM HCXOJHOTO YpPABHEHMS:

1 1
5 =~V2, %, =2, x, =~ (33567, % = (33507
8 — . - 1 - 1
OrBeT: —2; V2; \lgzum* ‘\/32{}0'? :

MeToa BBeJeHHA HOBOI mepeMeHHOH HAXOAHT NpHMeHeHHe NpH pe-
LIEHHH BO3BPATHBLIX YpaBHEHWII.
Bosepamnbim ypaeHeHuem HasblBaeTcd yYpaBHeHHe BHJA

n =1
dyX +ﬂ1x +___—|—a"_l.x‘+ﬂ,,='[],

B KOoTOpOM KO3(h(PHUIUMEeHTLl 4YJIeHOE YpPAaBHeHHSH, OJAMHAKOBO OTCTOALIMX
OT HaYaJla W KOHIA, paBHEBL, T.e€. d,=a, ,, rme k=0,1, 2, .., n.

Pacemorpum npuMep DelIeHHH BOSBPATHOIO VPABHEHUH YeTBEPTOMH
CTETIEHH.

IIpumep 3. Pemvm yparBHeHHe

x' —5x* 4+ 6x*-5x+1=0.
Cradan © viecom/material 100
> BGCHDJ]I:EYEMCH TéM, 4YTO KOB{I)[IJHIJ,H'EHTLI YyiaeHoBs MHOINO4YJIeHa, 3a-
IHCAHHOIO B JIEBOH YAacTH YPABHEHMH, OJHHAKOBO VIAJIEHHBIX OT
navajsa W KOMNA, PaBmuLl Me/KAY coDoH,
PHE,EE.HHB obe TacTH YPAaBHeHHA Ha X', IIOJVUHM PDABHOCHJIBHOE by
ypasHeHUe

2 _ 5,1 _
x ox + 6 x+12_{]_

Crpynnupyem mepBbld 4ieH ¢ NOCAEJHHM H BTOPOH C 4YeTBEpPThIM,
IPUUIEM BO BTOPOH CyMME BbIHECEM MHOMHTENbL —D 3a crobru. Ilo-
JVUHAM

xd

(x2+i]—5[x+:?)+ﬁ= Q.
1
X

2
1y _ .2
(x+x] =y

Beepém BOBYID nepeMmennyvio: y =x + —. Torana

OTecioaa

‘ 1 ;
x‘!+2+?:y£,
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x2+ _1_;‘5—2

i

S| =

BuINONMHUB NOACTAHOBKY, MOMYYHM
' -2)-5y+6=0,

y -5y +4=0.
IMonyuenHoe KBajpaTHOe YypaBHeHHe HMeeT [Ba KopHA: Y, =1
ny, =4.
SHaUUT,

x+Ll-1wmae+l-a

X X
Pemasa oTH ypaBHeHHMA, HAWJEM, YTO I[IepBOe M3 HUX He HMeeT Kop-
Hell, a Bropoe MMeeT JBa KOpHHA: x; = 2 — V3 u Xa=2+ J3.
SHAUUT, HUCX0JHOE BO3BPATHOe YpPABHeHUe HMeeT IBa KopHA: 2 — J§
u 2 +43.
Orser: 2 —+3; 2+ 3. <

Huorpa vaaérca pelnTh IeJloe YpaBHeHHMe, BOCHOJb30BABIIUCH
CBOHCTBOM BO3pacTaHMA WIH yOBIBAHMA (DVHKIIMH.

3 Crauad © vk.com/material 100
Mpumep 4. Pemum vparnenue x° + x — 2 = 0. %aHaH ¢ vic.com/material 100

» Eecnu gaHHOe YpaBHEHHME HMMEET lesiblii
KOpeHk, TO B CHJAY TeopeMbl 2 OH HB-
adercda genureinem uuciaa —2. IIposep-
Ka y0emgaeT HAC, 4TO KOPHEM VPABHEe- Yy=—x+2
HuA gengerca uncao 1, IToxamem, 9TO
JPYIHX KOpHeH »T0 VpaBHeHMe He
HMeeT. I[.JIH SToro nIpegCTaBHM 2o

B Buge x° =—x + 2, Mdyurnus y = x° \

b

5

y=x

=Y

ABNACTCA BO3PACTAIOIIeH, a (MVIKIHNH
y=-—-x+2 — yOeBawmei. 3HAUYHT,
ypasHenue x° + x — 2 = 0 UMeeT eguH-
CTRENHEIH KOPEHh, JTO XOPOUIO BHJITO
Ha pHcyHEe 49, Ha KOTOpOM cXeMaTH-
uyeCcHH HM300pa:edHbl rpadurn dyvHRIMMA

_ B _
y=x my=-x+ 2. Puc. 49
Hrax, MCX0AHOe YPABHEHHE UMEeeT eITH-
CTBEHHBIH KopeHsR — 49Hcao 1.
OrseT: 1. <

Mpumep 5. Pemum ypasnemnue {xz - 9}2 + {xz — 2% —~ 3 =0,
» PackpsiTHe ckoDOK nmpuseno Obl K ypaBHeHuio 4-ii crenenu. Iloato-
My OyaeM paccyiKAaThL wiate,
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Jlepas 4yacTe VpaBHeHHA — CYMMA JABVX KBaJIpaTOB, I[I03TOMY KOD-
HEM VPABHEHHA MOMKET ObITE TO M TOJBKO TO YHCIO, IPH KOTOPOM

(2 —9¥ =0 H (x* - 22 - 3}*=0
Uz ypasuenns (x° — 9)? = 0 noayuum: x° —9=0; x=3 u x = -3.
Nz ypasmenus (x° — 2x — 3)°=0 moayumm: x* —2x —3=0; x=3
ux=-1.
SHauuT, 06a CHAraeMblX B JeBOH YACTH YDABHEHUA ONHOBPEMEHHO

ofpamanTed B HYJIb TOJLKO IpH X = 3.
Takum obpazoM, VPaBHEHHE MMeCT CIMHCTBEHHRIH KOPEeHER, PABHRIA 3.

x=3,
. |x*-9=0, x=-3,
3anuchk peleHus MoMKeT OBITH TAKOM: u
et Py Q) [x:S,
x=-1.

OrBerT: 3.

YopaxHenus

301. M3 napHBIX YHCcen
1, -1, 2, -2, 3, -3, 4, -4, 7, -7
BeIGEpHTE Te, KOTOpPLIE SABJAIOTCH KOPHSAMH VpABHEHHS
xt— ¥ — 51x? + 49x + 98 = 0. Cradak c vike.com/material100
Kakue ¥3 HUX MOMKHO MCKJIIYHTE Cpasy, He MOJACTABIAA UX B ypas-
Heane?

a)xd—fix +3x+2=0;
) ¥ +2x* - 722 - 8x+12=0.

303. IIpy Hakux B3HAYEHHUAX P PABHBl 3HAYEHWHA [BYUIEHOB:
a) p° —p* u 8p — 12; 8) pP—3pup® + 17

S04. HﬂHﬂ,HTG KOODAMHATBL TOYEK IepeceveHus rpathuka (PYHKIHA
= - x*+4x* + x — 6 ¢ ocamu KOOPJAMHAT.

305. U3gecTHO, 4To rpadur GyEKIHE y=x'— ax® — 10x* + 80x — 96
IepeceraeT ock X B Touke (4; 0). Haiiaure ¢ 1 KoopouHAaTH IPYrHX
TOYer lepeceueHuda rpaduea OVHEIMMY ¢ OChH X.

306. Pemture ypasHeHUe:
a) T18x* — 717x* — 1 = 0; 6) 206x"— 2056x* — 1 = 0.

307. Peminre ypaBHeHMe, HCIIONLAYA BBeJeHHe HOBOW IepeMeHHOI:
a) (x?+ 8x)% — 4(x + 4)* = 256;
6) 2(x° — 6x)° — 120(x — 3)* = 8.

Ona Tex, KTo xo4eT 3HaTh Oonblie 103
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308,

309.

310.

311.

312,

313.

314,

Pemure ypaBHeHHe:

a) x*+ 11x — 108 = 0; 8) x° + 6x + 44 = 0,

HE naHHbeu?paBHe}{Hﬁ EI:-IﬁEpHTE TO, KOTOpOoe HMeeT OJHH H TOJNBKO
OJHMH IeJbIH KOopeHb.

l.xf—-x4+83=0 3. x'+56x2+4=0

3. x'+x2—20=0 4. x*-b6x+4=0

Pemure BO3BpaTHOe ypaBHeHHe
10x* — 772 + 150x* — 77x + 10 = 0.

Horamure, 4YTO ECIH YUCA0 M SBIAETCA KOPHEM YDABHEHUS
A 3 = _

ax +bx" +tecax* +bx+a=0, tne a, b, ¢ — Heroropble uMCIA,

upuyen a * 0, To oldpaTHOE eMy UHCIA0 TAKME ABJIAETCHA KOpHEeM

ATOr0 YPABHEHHS.

Pemnre ypasuenue:
a) (x% — 4x — 12¥F + (=* — 10x + 24)° = 0;
6) |x% + 15x + 50| + | + 7x + 10| = 0.

Hatinure xopeds ypaBueana ¥ —13x—+/5—-x =—/5-x —30. Ecau

0OHO HMeeT OIBa HOpPHMA, TO B OTBETE VEAKNITE DOIBIIME H3 HHX.

KaugH © vi.oom/material1i0o

Haiigure kopenb ypasuenua 40++x+2=x" +6x+dx+§. CJIH OHO
HMeeT IBa KOPHH, TO B OTBETe VEAXKITEe MeHBIIHH H3a HIUX.

VAononHuTtensHbie ynpaxHenus K rnase |l

315.

316.

317.

318.

K naparpadgy 5

Pemure ypaBHeHHE:

a) x° - 2° =0; B) 0,5%° = 32x;
6) x° = 4x"; r) 0,2x" = 4x%.

Halinure KOpHH YPABHEHIHA:
a) (a — 2)(a + 2)(a® + 4) = 25a* — 164
6) (x — 1)(x + 1)(x* + 1) = 627 — 1.

Pewiure ypaBHeHHe:

a) x*—x* —4(x - 1P =0; B) 5x®— 19x* — 38x + 40 = 0;
6) 2y° + 2y° — (y + 1)* = 0; r) 6x° — 31x* — 31x + 6 = 0.
Pemure ypaBHeHHE:

a) x*+ 2x% 4+ 3x + 2=0;

) ¥°+4x* - 3x —6=0,

LEEERIIE YoasHeHMd 1M HepaBEHCTEA C OOHOM NepemMeHHOo



319, PemnTe ypaBHeHHe X~ = x ABYMSA cmocobaMu: rpadHuecKIM H aHa-
JAUTHYIECKIM.

320. C noMomsio rpadHEOR BREIACHHTE, CHOJIBKC PelIeHHH MOMKeT HMeTh
vpasHeHUe x° + gx + b = 0 TpHW PasTWINLIX IFAUCHMAX 4 W b,

321. PemnaTe ypaBHeHHe, MCIOAB3YS BReJAeHHe HOBOH NMepeMeHHOH:
a) (x2+ 6x)% — 5(x* + 6x) = 24;
6) (*—2x —5)2-2*-2x-5)=3
B) (x4 8x — 25)% — 2(x* + 8x — 25)=-T;:
N+ 2y - (y+ 2y =12;
o) (2 + 2x)x* + 2x + 2) =3
e) (x* — x — 16)(x* — x + 2) = 88;
x) 22+ Tx - 8)2x2+ Tx -3)-6=0.
322. Pemure ypasHeHUe:
a)y -y +y=1; 6) ¥ + ¥ — 27y = 27.
323. Pemure ypaBHeHHE:
a) 2x" + 2+ 2x' + P+ 2x+1=0;
6) ' —2x° + 24 —4x*+x-2=0.

Crauan C vik.com/material 100

324, Hatiqure cyMMy KopHeli GHXBAIPATIIOND YPaRTICHIMA;
a) x* — 9x" + 18 = 0; a)4x4—12x'+1_n
6) x' + 3x° - 10 =0; r) 12y —y*—1=0.

325. fiBngerca AU 4YMCIO:

a) y3 + \/":J KOpHEeM GWEBajipaTHOTO ypaBHeHus x — 6x° + 3 = 0;
B) 5 — J‘_Z KOpHeM GUEBagpaTHoro ypasuenus x! — 10x” + 23 = 07

326. Pasnosxure HA MHOMKHTEIH TPEXUIEH:

a) x' — 20x° + 64; r) x! — 3x* - 4;
6) 2 — 174 + 186; o) 9x' — 10x* + 1;
B) ¥' — 5x* — 36; e) 4x* — 17x* + 4.

327. PemuTe ypaBHeHHE:

35+ 124% - 27 y— 108 y' +6y° -y -6 _

a) : et ) o) - =)
y* ~ 16 i - 36y
328. IIpy KaKHX IHAYEHWAX X PASHOCTE Apobdei ]; 5 " Il 1 paBHa
X X
i 1 1 4
a3HOC 0b ?
pasHocTH Ap EH:EIS H:x:lﬂﬂ

NononuurenbHble ynpaxHeduws k rnase |l 105
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329, Pemmure vpaBHeHHe, UCIOJbL3VA BEIAEJIEHHE IEJOH YacTH U3 Jpo0m:

i *-5x+8 x+5x+1 1
x— b x+5 - 4
2+ 6x+10 x*-6x+7 1
6) : — = 7T—,
x+ 3 x —3 B8

330. Hafigure KOPHH YPABHEHUA:

1 1 10

a) — = + — = 0
¥ —6x+8 x—2 x2— 4

6) 3 g .. ¥

, + = — ’
¥—x—6 x+d x*— 9
331. PemuTe ypaBHeHHe
1 ) 42 +21 4x" — 3x" +14x - 4

-+ x-1 e+t +x+1 x* =1
332. HaiijjuTe KOpHU ypaBHEHMA:

Tx — 4 ;
4x - T 6) x* =

S5x -3
3x -5

a) x* =

333. Peluiute ypapHeHHe, 0DOBHAYME OJHO M3 CIArAeMbIX uYepiaqd; akapysmaterizl100

roe depea 1?:

2+ 1 o+ 2 3x —2
+ 55— =2k ) g = _, g1,
2 8x—2 ' x2+2 6

x 2 +1

a)

334. PemuTe ypasBHEHHe, HCIONB3YA MOACTAHOBKY ¥ = X 1

P 1- 4x*
: h .
¥ -2 2 -2
*+3

i 2 4 10 _
X+l -4 -3 -4

a) + 4 = 0

6)

335. Pewnre ypasHenue:

2 2 2 :
% +1 =271 e x+3) x-51]

a) (x _2) _lﬂ(x+1J = 15; 0) (x—ﬁ] 9(x+3J£—B.
336. Pemrure ypaBHeHHe, HCHOJL3YS BBeJeHHe HOBOH NepeMeHHOIL:
. L - 1—) — . 2 _ = i_ E =5

a) 2(.1' + f) (x +5 2; 6) 9x“— 18x 2 - 22.

LELENIIN YpasHeHWA W HEpaBeHCTBA © OOHOW NepemMeHHOW
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337.1Ipyn KaKNX 3HAYEHHAX ¢ CYMMA HHCel @ U — B 33—

1 pasa MeHbIe
i L

CYMMBI HX KyDOB?

338. Pemiure ypasHeHHe:

a)f+%:zz[x+1); ﬁ)f—lszm(x—‘—).
& x x ; X
K naparpady 6
339, PeminTe HepapBeHCTBO:
a) x> — 5x — 50 < 0; r) 8p® + 2p = 21;
6) —m® — 8m + 9 = 0; ) 12x — 9= 4x%,
B) 3y + 4y — 4 > 0 e) —9x* < 1 — 6x.

340. Horasxure, gTo npH JA00D00M 3HAYEHHH X BEPHO HEDABEHCTBO!

a) 2x+ 1x —3)>({x+Bx— Tk
6) ;—{x + Hx — T) =(x + 2)x — 4).

341. Haiigute o0dnacts onpegegeHusT (DYHKIHA:

1 . 6) y= Jlﬁ it i x'-ﬁ CrauaH ¢ vi.com/material 100
J144 - 92 ) x+ 2

a) y=

342, IIpn Karux 3HAUYeHHMAX @ ypapHenme (¢ + 2)x* +8x +a -4=0
HMEeeT IBA KOPHA?

343.1Ipu xakux sHaueHHAX b ypasHenme (b — 1)x*+ 6x + b — 3 =0 me
UMeeT HopHel?

344. [Ipy KakHX 3HAUeHHAX ¢ He HMeeT KOPHell ypaBHeHHe:
a) a* — 122 + ¢ = 03 6) x* + ex? + 100 = 07

345. (Sadaua- ufm‘wdnﬁauue) IIpn raxux sHaYeHHAX £ OHEKBaJpaTHOe
ypaBHeHne ¥ — 13x° + k = 0:
a4) UMeeT 4YeThIpe KOpPHSH;
6) uMeeT ABA KOPHA;
B) He mMeeT KopHeii?

1) OBozuaubre x° yepes y. BeiscHuTe, IPU KAKUX SHAYEHHUHAX £ 110-
JAVHennoe KBaJpaTioe VPanOoeHue WMeeT IR KOPHA; WMEeT OJHIT
KOpeHb; He HMeeT KOpHEeH.

2) VRasRuTE 3HAKM KODHEH KBAIPATHOTO VPABHEHHA ¢ IIEepPeMeH-
oM ¥, ECAW KOPHH CYI[eCTRYIOT,

3) CnenaliTe BBIBOJ O 4YHCJIe KOpHeH 3aJaHHOTO VpaABHeHHA B 3aBH-
CHMOCTH OT 3HAYEHHHA £.

DononHuTensHeie ynpaxHeHnsa Kk rnase |l 107



346. Halinure odiiie pellleHHA HepaBeHCTB
XX+ 6x— 750w x®—2x— 150,

347. Peuunre cucreMy HepasBeHCTE:

[42%-2Tx-T7>0, x +1<0,
&) ]x:‘*(l; ) 2218 >0;
g | 3% +17x+ 6 <0, o [x - 4>0,

x < 0; 1342 - 15x<0.

348. PemnrTe cHCTEMY HEDPABEICTE!
) X'+ x— 8<0,
—xX*+2x+3>0;

[x*+ 4x — 5> 0,

6) .
}1x*—2x—3<o.

349. Peinure HepaBeHCTBO!
a) (x+ 1,206 — x)}(x—4) > 0;

o1 o 4]t <o

B) (x + 0,6)1,6 + x)(1,2 — x) > 0;
r) (1,7 — x}1,8 + x}(1,9 — x) < 0.

350. Ilpu kakux s3HAYeHUsX ¥ npoussegeHue (3x — BUx + AML. = X)icom/materiziion
) paBHO HYJIO; 0) IONOMHTENBLHO; B) oTpuuarenbHo?

391. Peuunre HepageHCTBO!
a) (18x — 36)(x — 7) > 0;
B) (x — 7,3)9,8 — x) > 0
B) (x + 0,804 — x)(x — 20) < 03
r) (10x + 3Y17 — x)(x — 5) = 0.

302. PemmyTe AepaBeHCTBO, PA3JOHHB er0o JIeBVID YacTh Ha MHOMHTEH:

a) (x% — 16)x + 17) > O; r) ¥ —0,01x > 0;
6) (x - g){f - 121) < 03 o (x%-9)" - 1) > 0;
B) x° — 25x < 0; e) (x° — 15x)(x* — 36) < 0.
303. PemmnTe HepaReHCTRO:
a) (x% + 17)x — 6)(x + 2) < 0; B) (x — 1)*(x — 24) < 0;
6) (2x* + 1)x(x — 4) > 05 ry (x + T)x — 4)%(x — 21) > 0.

354. HalinuTe obinacTh onpeleleHud (PVHKIHH:

- 6) y=

i
a e
) ¥ JB3x - D(6x+1)

J(1lx + 2)(x - 4)

JABHEHWHA W HEDABEHCTEA C OOHOH peme I
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355. PaBHOCH/ILHBI 1M HepaABeHCTBA!

x-3. = )
a)x+1;«{}u(x—3)(x+l}-;3l],
+ 5
6) — 250 1 (x + 5)x — 8)<0?
396. PemnnTe HepapBeHCTBO:
x—-8 x+1 2% -4
e | =0; <
B sTa % Bl gz O A sx+3 0
x + 16 6 — x 5x -1
z . g . .
ﬁ)x_n‘:;'[}, r‘]lx_4 0; e)zr+3}{]
357. PemuTe 1epaBerncTro;
Gx+ 2 33— 2x
< K- <1
8) Sy o B) gx g L
[ =
D

Cradax c vik.com/material 100
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EEENN'S YPABHEHUA W HEPABEHCTBA
Cc ABYMSA NEPEMEHHbIMMA

B aToil rnage B UEHTPE BHUMAHWH CUCTEMbI YPABHEHWIW C ABYMS ne-
peMEeHHbLIMW, B KOTOPLIX O0AHO unu oba ypaBHeHWs BTOPOW cTeneHwu. Bol
3HaeTe, 4TO ecnun B CWCTEME eCTh YpaBHeHue HEDBDFI CTEeneHn, 1o ee
MOXHO ByneTt pewnTts cnocobom noactaHoekn. Ecnn xe cuctema cocras -
NneHa U3 AByX ypaBHeHWW BTOPOW CTeneHw, TO HanTK eé peweHune ObiBaeTt
3aTpyaHuTensHo. Jlnwe B peakux cny4asax ato ynaétcs caenath, Mcnoisb -
aysi rpadunyecknin cnocob unm anrebpanyecknii — NOACTaHOBKW WNW CNO-
xeHwsa. Bam npegnaraetca Bonee WAPOKMIA KPYr TEKCTOBbIX 38484, (KOTO matarizii00
pble ELl CMOXETE pPEWWVTE C NMNOMOLWELIDY YPpAaBHEHHMA WK CHMCTEM YDHBHEHMﬁ
BTOpPON cTeneHn. CoeeTyem 00paTWUTb BHWMAHWE HA WMEKLMEe BaXHOe
npuknagHoe 3HadvYeHwe 3agadYy Ha CMECK 1M CNAaBbl. KDDME TOrG, Bbl
BCTpETHUTECE C HEPpABEHCTEAMW C OBYMA NMepemMeHHBIMK. 3ato HHTEDEEHbIﬁ
Matepuan, Npyu WM3ydeHuu KOTOpPOro Bol OyaeTe maobpaxaTb Ha KOOpOM -
HaTHOM NAOCKOCTM MHOXECTBO PEelUeHMd HEPABEeHCTE C OBYMSA NepemMeH-
HEIMKW K KWMX CHUCTEM. |_|Dlr1 HM3yd4eH11 3Toro martepyana Bam OKaxXeTCHd Mo-
Ne3HbIM UCNONB30BaHWE KOMMNLIDTEPA.

" | YPABHEHMS C ABYMS NEPEMEHHbIMU
' UX CUCTEMBDI

19. YpaBHeHue Cc ABYyMSA NepemMeHHbIMU
U ero rpadpmk

I[Ipn nayuenmn anredpbl BbI ViKe BCTPEYANIHCH € YPABHEHHAMH
¢ OByMA HepeMeHHbiMH. BorT upuMepbl TAKMX VDABHeHHI:

y— 5x=3, s=5t% 2a + 3b=0, %:—1.
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HanmoMHHM, YTO pPelieHUeM FPASHEHUA ¢ J8YMA NepeMeHHbIMU Ha-
abtéaemcesa nNapa 3HAYEHUN NePeMeHHbLY, 00pawanwas 3mo YypasHeHue
6 8epHOE pageHCmeo. Hanpumep, napa (5; —4) aBngerca pelieHneMm
ypagHeHus x° — y° = 9, a mapa (4; —5) ero penieHMeM He ABISETCH. S3a-
AMETHM, 9T0 IPH HCIIONABIOBAHIIH LRUEDR OIIA 3aIllCH ]JEH.IEI—IHfI YpaBHE-
HHA Ha TMepBoe MecTO BCeT/Ia CTaRAT 3HavYeHHMe TOH TepeMeHHOH, KoTopad
o andapuTy HAET paHbILE.

¥paBHeHU, COOEEKAINEMY IB€ HOEepPeMeHHBIE, COOTEETCTEYET He-
KOTOPOe MHOMECTBO TOUEeK KOOPAMHATHON TJIOCKOCTH — ZPa@ur 5To-
'O YPABHEHMA.

I'paguxom ypaeneHua ¢ deyma nepemeHHbIMU HA3LIEAEMCA MHO-
HCECM B0 MOYEK KOOPOUHAMHOU NAOCKOCMU, KOOPOUHAMbBL KOMOPbLX 00-
pawaom amo YpaeHeHUe 6 ePHOE PAGEHCMEO.

B rypce panee yie OBUTM PACCMOTPEHBI HEKOTOPEIE YPABHEHMS
¢ ARyMA TepeMeHHBEIMH. IIpexae rcero 7o JuHelinoe yparHeHHWe, T. e.
VPABHEHHME BHUIA dX + by =¢, e X ¥ ¥ nepemMenHnnie, d, b, ¢ —
HEROTOpPBIe uneaa. Bean xota 6eI ogume us koathdUIHeHTOB ¢ U b npu
nmepeMeHHBIX OTAWYeH OT HyAd, TO rpa@ukoM JHHeHHOre ypaBHeHHA
Apndercda upamad. Ha pucyare 50 uzobpamenbl npaMmble — rpaduru
ypapHeHHH BHUIAa ax + by = ¢ IpH pasiJHYHLIX 3HAYeHHAX EKoaddhHIrM-
eHTOB a H b.

a W - 5] y
) 67 {]..:-x-l-_y=2 }Sx—y=3 /
~. 2l a=0,5,b=1 a=3,b=-1 Crauan c vk.c
\ 1
\ ; 'G.'i i >
i i | | . - x
RS /i
| "/
Wk y A
B) 0%+ 2y =5 r)
" a=0,b=2 x+0y=1,5
2,5 7 a=1,b=0
1 14
i %
Puc. 50

§7 YpaBHeHws C OBYMA MepemMeHHbIMW M MX CUCTEMbI
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Ecnn roadduHeHTs NpH NepeMeHHLIX OJHOr0 3HaKa 00a IOJIOMH-
TeJlbHble WK o00a oTpuLaTellbHBIE, TO YIIOBOM KoaddHIHeHT OpaAMO,

vs i
PABHBIH _E, OTPHUITATCCT, B MRAMAA TPHA ABMMKCIIHHA TI0 OCH X CICBEg

Hallpago onycksaercd sHuz (pue. 90, a). Heawn e rosdpunmedTsr npu
OHepeMeHHBIX PA3HBIX 3HAKOEB, TO YIIOBOH KO3((OHIHEHT OpPAMONI IOJIO-
AHHTeleH M IpAMasd OoIHHEMaeTcd BBepx (puc. 50, §). JamMeTHmMm, UTO
ecTW B ypaBuenww ax + by = ¢ oba wopddwummenTa a w b pasnwr (0, To
Aub0 pemeneM VRaBRUelnnda ARngercda jgiobas mapa smauenwii x v y (ero
reoMeTpHYeCKHI 00pa3 B aTOM ciayiae — BCA IJIOCKOCTE), JUO0 ypaBHe-
HUEe PelleHHNM He HMMeer.

Kpome nunedinioro ypaBHeOHA PacCMaTPHRBAINCL TAKMKE YPaRTCHUA
napaGons! y = ax’ + bx + ¢, a # 0 u ranepbonsr xy = £, £ = 0.

llonomxenue napaboibl B HOOPAMHATHOH ILIOCHOCTH OLPEeNHETCH
HAKOM koaddunrenTa ¢ W 3naYenWeM AWcKpUMHIanTa D Tpéxumsena
ax* + bx + ¢. IIpu @ > 0 BeTBH mapaboIbl HATPABJEHHI BBEDPX, & NPH
a < 0 — mauz, Kcaw D > 0, To mapaboma nepeceraer och x. [lpm D=0
onma kacaerca ocw x. Ilpum D < ) mapadona nme wMeeT ¢ OCLIO X OOITHX
Touek (pHc. H1).

D <0 D=0 D >0
a>0 up ! yp . x{ |

'. / / \ CKauaH clﬁk..:or“, material100

= I\\ "H - \ / -
0 x GI x 0 ‘\\/ x
a <0 A Yi yn/’\
i
0 x 0 v -
/ Ilr"ﬂ X

~

)
e
8

Puc. 51

Ilono:xkeHHe B KOOPIHHATHOH ILTOCKOCTH THIepOOIBI Xif = £ oIIpele-
ageTcd amakom uwmcna k. Ecaw £ > 0, To ReTBH rumepboaBl pacmosara-
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I0TCA B IIepBOH H TpeThbeH KOOPIMHATHBIX UeTBepTax (pHc. H2, «), ecaun

k<0 — 1O BO Bropoii m 4eTBEpPTOH (pme. H2, O).
a) Hal'l 0) !Ifh
' |
\ k>0 }' k<0
\
\““m._ 2 J
—— O x 0 o g—
[
|II
|
Puc. 52

C yeenuuenuem s3Hauenuii |x| sersu runepbonsl Beé Gonbiie npubdiu-
JawTed K ocH abeuece., Yem Gnmike K HYJIIO 3HAYeHHE apryMeHTa X, TeM
MEHblIe CTAHOBMTCH paccToAHue runepdoiibl or ocu opauHar. Ho obGimux
TOHEK HHE ¢ OCEH) X, HIT ¢ OCBH) If FIfIHPI]ﬁ{)ﬂﬂ HE HILMEeT.

PaCC’UIDTpHM elllé OHO VpaBHeHHe BTOpPOI CcTeleHH, a HMeHHO ypaB-
Henue x° + i = 1%, rue r — HeKoTropoe lonoMuTenbHoe umuciao. Joka-
FHeM, 4TO TpaUEOM 3TOTO VPABHEHHS ABJIAETCA OKPYVAEHOCTE PAgUyVCa F
¢ IIeHTPpOM B Hadajle KoopAuHAT (pHc. 53).

Ilyers roura B(x; ¥) — npou3BOJbLHASA u,
TOYKA HSTOH OKPYVIKHOCTH, HEe TPHHALIeHA-

IIad HE OJHON W3 KoOpIMHATHBIX oced. Tor- D
A U3 IPAMOYIOJBHOIO TpeyroibHura AQOB B : :

umeem A" + AB® = BOF. Tak rax AD E4R
AB=l|, BO=r, o x|+ |yf =+, nmm,
OUYCTHME 3HAK MOV IH, 110 .T.‘_i,-'T-I.H.M ||’ \

Jlerko yOeauThesa, WTO eCAHM TOYKA
OKPpYVAHHOCTH HaXOOHTCH Ha D,I[H['in H3 Koop-
AMHATHBIX Oceil, TO eé KOOPAHMHATHI Tak:Ke C
VAOBIeTBOPAIT ypaBHenuw (1). Hanpumep,
TOACTABHE B YyparHeHHe (1} KOOPIHHATEI
TOUKH £ (l']' —r} TONYIHM BepHOC PABEHCTBO
0° + (-r)

M(}JRH[] ,E[{]HH.BHTL, UTO eClId TOHEA He IDHHALIEHHAT OEPYAHOCTIL,
KaK, HanpuMep, Touka ) wiawm Touka K, TO €@ KOOPAMHATHE He VIORJIET-
BOPAKT ypasHeHuw (1).

F':{H.-']"'-.EIE-IT PABEHCTBO .T..'2 + y’z = _?" BepHO TOr'la H TOJNBKO TOrga, KOorda
TOUKA ¢ KOOPAHHATAMH X H I NPHHALIGHEHT OKPYVMAHOCTH pajwyca r
¢ LeHTpOM B Hadale koopauHar. Orcroga ciejnyer, uTo rpadukom ypas-
HEHH ST G o yz = r° ABISETCA OKPYVHHOCTE PAJUYCA F € IEeHTPOM B HAYAE
KOOPIHHAT.

Puc. 53

IBHME C OABYMA MNepemMeHHbiMU 1M MX CUCTeMb
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yi Ecnn ramavio TOUYKY 2TOH OKpPYIE-
HOCTH I[EepeHecTH NapajljielbHO OoCcH
X Ha ¢ eAWHHI] BUparo mpH « = 0 wian
Ha —¢ eJHHHI BIeeo npu a < 0 u ma-
PAIEIBHO OCH Y HA § eqUHHI BEEDX
0 mpa b > 0 mwaw Ha —b eTMHWAT] BAUS3 TIPH
b <0, ToO MOIVUMM OKPVHEHOCTE TOIO
JKe paguyea ¢ ueHrpom B Toure O(a; b)
(pmec. 54). ¥YpaBHeHHe 2TOH OKPVEHOC-

™1 mameer nufg (x —a)® + (¥ — b)Y =1,

f""_h"*-.\‘

=
I
|
S |

A

Puc. 54

ynpaxsenus

358. Cpegu jaHHBIX YPABHEHWN HAWJUTE YDABHEHUS LPHAMbBIX, ypaBsHe-
A runepbos, VparHeIrnsa napaﬁon, ypaBUEenufa okpvikTocTel, EeTh
JHU CpelH 380aHHBIX }'pﬂBHEHHH Te, KOTOopEIe He OTHOCATCA HI K OI-
HOMY H3 NEPeYNCIEHHBIX BHIOB?

a}xJ:;'U:l; n x*-2x-y=0; 1) 2x = 3y;
6) x* + 0,6y = 4; e) xy = 6; %) 8x + 3y = 0.
B) 8 + 3xy = 4; ) g y2 =0 CxauaH ¢ vk.com/material 100

r)x” +y° - 16=0; 3) 2+ Yy =4;

359, Hafiiure KOOPAMHNATHI TOWEK Tepecedenus Tpadura AaNmoro ypas-
HEHH#A C 0Ckl0 X H ¢ ockio Y. IlocTpoliTe aToT rpaduk.
a) &—3y=23; B) 4x — 0,5y = 2;
B) y + ox = —10; r)2.— 2=

360. TToraxnTe CXeMaTHIECKM, B KAKMX KOOPAMHATHRIX WETBEPTAX pac-
rnojaraeTca rpaduk JUHeHHOI'0 YPABHEHWA:
a) ax — 8y = -2; H) Sn dy =28 n) 15x — 18 =0;
B) 5x + 8y = 2; r) 3x + 12y = —20; e) 10y + 5 =0.

NACHYTUIA NbBOBWY YEBLILWEB (1821—1894) —
PYCCKWMIA MaTemMaTuk WU MexaHWk, OCHOBATENbL 3Ha -
MEHWTONH NeTepbyprckol MaTemMaTUYeCKON LUKObI.
OcCHOBHRIE €0 TRYAbl OTHOGATGH K TEOPWK HWCER,
MaTEMAaTUHECKOMY aHaNW3y, TeOpWK BEPROATHOCTER
M OPYrM BONPOCAM MaTeMaTUKK 1 CMEXHbIX 00 -
nacTten 3HaHwun.

NETERVE YpaeHeEHWA M HEPABEHCTEBA C OBYMA NepemMeHHbIMMK



361. Hzo0bpasup cxeMaTHuYecKH I'paHEN JIHHeHHBIX VPaABHeHHH, BbIACHH-
TEe, B KAKOH KOODJAHHATHON YeTBEEDTH HAXOMATCH TOUKH HX Oepece-

EHUA:
g B _
2) 2x+ay_.’8, 5) [5x 2;:;_2,
y—3x=>5; | x+0,5y=4.

362. CocTaBeTe ypaBHeHHNe ¢ JEYMS NEPEMEHHBIMH, I'PAHE KOTOPOTO H30-
Opa:xeH Ha pHCYHEe DD,

a) yA 6) yA B) yA
-~ 1

}/_.-*""X 1 1
s R B _ N
25 1 0] 3% H“\'\\?\l} -1 0 1 x

s P ~

e
Puc. 55
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363. IlocTpoiiTe rpadpur ypaBHeHEHA (¥ — dx)x + y + 4) = 0.
364. Ilocrpoiire rpadhur YPABHEHHS!
a) 2y — 0,5x* = 0; B) 4x° = 8 — y;
6) ¥ — 8y =8; r) -5 + 2y = 3.
365, TTocTpoiiTe TpadguK VPaRTIEITHS;
a) sxy = 12; B} 2xy = —8;
1 1
Syier— 3 —xy = —6.
6) Sxy r) %Y

366. 'padur ypaBHeHHA Xy = £ OPOXOTHUT depes Touky (—2; 4). Haitgn-
Te YHCI0 £ M HNOCTPOHTE STOT IpadHK.

367. 3anumirTe ypaBHeHHe OKPVMKHOCTH ¢ IIeHTPOM B HauvajJe KOOpPIHHAT,
3HAHA, YTO OHA IIPOXOJAHUT Uepes TOUKY:

a) A(-2; \5); 6) B(3; 4); B) C(8; 0).

368. Hanumure ypapHeHHe OEPVIHHOCTH, 3HAA, 4TO €€ LEeHTD HAaXO0JHT-
ca B Touke K(2; —5H) um oHA OpOXOgUT Yepes3 TOYKY:

a) A(-1; —1); 6) B(-3; T) B) C(1; —4).

369. llokaskure, uro rpadgukoM ypaBHeHHMA X  + Uy —6(x —y)=7
ABJISIETCH OKPYIKHOCTE.
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i 4
370. Uro aragerca TpapUKOM YPaBHEHA M — (x — 0,6y)? = 247

BribepuTe BepHBIH OTBeT.
1. OgpyxHOCTH 2. I'mnepbona
3. IlapaGona 4. ITapa upaMbIx
371, IIpy raxuxX sHAYeHHAX M rpadHKOM YpaBHeHHA
(x — 4¥ + (y + m)* = 15
ABJNAETCA OKPY:KHOCTB, HEHTDP KOTOPOH paclojiodeH B YeTBEpTOoH
KOOpAMHATHOIT yeTBepTU?

372.TIpu EARMX BHAUEHHAX F OKPYIKHOCTE (x — 5) + (y — 7)° = r:

a) KacaeTca OcH X; 0) racaetca ocu y?

373. CocTaBpeTe ypaBHeHHe OEPY:KHOCTH C IIeHTPOM B To4dke (3; 8), 3Had,
HUT{ OHA KacaeToA:

a) ocH X @) ocH Y.

374, TlocTpoiiTe Tpa@UKH VPARICHHEH;
a) (x — 1)% + (y — 2)* = 16; r) x* + (y — 3) = 25;
6) (x + 2)2+ y? =4; r) (x + 5F + (y + 7)* = 49,

375. Ilpoxopur nu uepes roury A(0,1; —0,1) rpadur ypasHeHus: Lo

i ; y 2 CrayaH C vk.com/material100

a) x%+ y* = 0,02; 6) & — y* =07

376. TIpu waxom amavendw ¢ toura B(a; 1 — a) nmpumagnexuT rpadury
YpaBHeHHA:
a) x% — y* = 14; 6) x* +y =17

377.CocraBbTe yVpaBHEHHS OKDYIKHOCTEH, CHMMETPHYHBIX OKDYIKHOCTH

(x — 2)° + (y + 3F =9 orHoCUTENBHO OCH A0CIHCe; OTHOCHUTEIBHO
O0CH OPAMHAT, OTHOCHTE/ILHO HAYANA KOOPIUHAT.

378. [lana okpy:kHOCTH ¢ HeHTpoMm B Touke (H; 8) m paamycom, pas-
HbIM 4.

a) CocraBeTe e¢é ypaBHeHMe.

6) CocraBbTe ypaBHeHHe OKpV:HHOCTell, CHMMETPHYHBIX JaHHOH
OKPYKHOCTH OTHOCHTEJLHO OCH OPJHHAT; OTHOCHTENLHO OCH ab-
CIIMCC; OTHOCHTEJBLHO Havalla KOODJHWHAT.

379. CocraBeTe YpABHEHHE IBYX KOHUESHTPHYECKHNX OKDY:RHOCTEH, pamgu-
VCEI KOTOPRIX PABOLT 2 W & W OONIHMHA IENTP KOTOPLIX HaXQHTCH:

4) B HauajJe KOODJAMHAT; B) B Touke (0; 4);
0) B Toure (3; 0); T) B Touke (—1; 2).

380. [lee HoOHUeHTpHUUECKME OKPYIHIKHOCTH, 3AI8HHBIE YDABHEHUAMU
4+ yt=9 u 2+ y®=16, measar WIOCKOCTH HA TPH 06JACTH!
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KOJIBIIO, OrpaHMMeHHOe OKPYKHOCTAMH, YAaCTh IJIOCKOCTH, OrpaHH-
YEHHYI0 MAJIOH OKPYMHOCTLIO, M YaCTh ILJIOCKOCTH, HAXOAALYIOCH
3a TMpeJeTaMA KPyTa, OTPANWYCIIOro GONILITOH OKpY/RHoCTLIO. B ®a-
KO M2 Tpéx obnacred pacoolo:keHBl Tourm: M(5; 5), N(1; —2),
P(3,6; 0), @(4,001; —0,5)? Caenaiite CXeMATHYECKHN PHCYHOR.

381. Peiuure HepapeHCTBO:

a) 252 + 6x < 03 r) y? < 10y + 24;
6) ¥ — 169 > 0; n) 154 +30 > 22y + T;
B) 4x° — 225 < 0; e) 3y° — T= 26y + T0.
382. PemmwTe crcTeMy ypaBHeHWH crocofoM TIOJICTAHOBKH:
S 11x—9y =37, 6) 16x—4y‘=5,
x=1+2y; 3 —-y= 2
383. PemuTe cHcTeMy ypaBHeHHH cIocoDOM CIGEeHHI:
) ox + 2y = 30, 6) 2x — y = 85,
3x + 4y = - bx — 2y =200,

. CrauaH © viecom/materal100
20. PeweHnne cucrem ypaBHEeHMA
C ABYMSA nepemeHHbIMA

PaccMoTpUM HECKOJLKO NPHMEpPOB pPelIieHHs CHCTEM JABYX YpaBHe-
HHII ¢ IBYMS NepeMeHHLIMH, [IPU aTOM OVy/eM HCIOJb30BAThH KAK AHAJH-
THYCCKHWH, TaK W TpaMYecKHH crmocodRl pelmeHid.

T +yf -4 =0,

IIpume 1. Pemivm cHeTeMy YDABHeHHH
RENEP ¥k {31‘+y—2=ﬂ.

P Ira cucTemMa COAEPIKHT JHHelHoe ypaBHeHHe, IIOITOMY JIIA eé pe-
meHid BOCIHONBIVEMCH EIIOCGEGM HOACTAHOBEIL.
Buipasyum W3 BTOPOTO YpPaBIENHA CHCTEMLI MEPEMEHNOYI0 I Hepes X,
IMoayuum: y = 2 — 3x. IlogeTaBHME B HEepBOe VPABHEHHE CHCTEMEI
BMECTO ¢ BbipaseHHe 2 — 3%, UPUIEM K YDABHEHHI)!
T2 +(2 - 3xF - 4=0.
Brinmonmnue npeodpasoBaHld, DOJIVUHM KBaIpaTHOe YpPaBHeHHe

Tx°+4—-12x + 9x* — 4 = 0.
Ilocne yupoumeHnsa Nony4YuM KBaJIpaATHOE YpaBHeHHe:
16x% — 12x = 0;
4x(4x — 3) = 0.
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Kopan aroro ypasHenus: x, =0, x,= %

ITogeraBus B ypaBHeEne y = 2 — 3x sHadenune x, = 0, Hafigém y, = 2.

Tloscrarve B ypaBHen#we i = 2 — 3x 3HaveAHe X, = T OJIYYHUM

1

yz:_z-
3. 1
OrseT: (0; 2), (E’_I]' <]
g 2 _
Mpumep 2. Pemum cHCTEMY YPABHEHNH [I +'I:3 =13,
xy=6.

» B sroM ciayuae, Kax U B HpEIbLAVIIEM IIpUMepe, MOMHO ObLIO Obl
BOCIIONEIOBATECH ﬂI[D(:UﬁOM OOJCTAHOBE. T()I',[[a, BHPHBHB ()ﬂﬁy H3
IEPEMEHHbIX M3 ypaBHeHus Xy — 6, Mbl upuminu 6b1 ¥ OuMEBagpart-
HOMY ypapHeHu1io. Ho paid JAaHHOH CHCTEMBl CYLIECTBYET M APYroi
MPHEM, KOTOPBII MOZBOINT H30ERATE FPOMO3ZAKHX TPeodpa30BAHMIINH.
VMHOMHM BTOpPOe VDaBHEHHE CHCTeMBI Ha 2, HOJYIHM PABHOCHIEL-
HYIO CUCTEMY:

2 2
x“+y =13,
2xy =12.
- ; H C vit.com/material 100
Jlajsee CHOMKMM JIeBble M IpaBble YacTH YpaBHeHMH cucTembi® ‘4 %4
TeM BBIYTEM 13 LEePBOr0 YDPABHEHMHA CHCTEMBL Bropoe. Iloayumm:
x*+ 2xy+ y* = 25, [(x+ y)? =25,
2 2 2
x —2xy+y =1 1{x—y) =1.
HGCHE‘,[[I{HH CHCTeMa paclla;],aE'I‘EH Ha "-I'E'TEIIIJE CHCTeMBI, CUﬂEpH-:ﬂu.l,I-iE
IBa NMHeHHBIX VPABHeHHS ¢ INepeMeHHBIMH X H Y:

x+y=>5, [x+y=-5, x+y=5, x+y=-5,
x-y=1; 1x—y=1; x-y=-1 x-y=-1.

B rampoil cucreme ypaBHeHMIl IMOYJIEHHO CJOKHMM YVpaBHeHH#A, a 3a-
TeM IIOUJIeHHO BLIUTEM H3 [epBOre ypaBHeHHA BTopoe. Iloayumm
TeThIE PelIeHMA:

X, =8, Xy = -2, =2, [2,=-3,
{m =2 {yz=—3: {%f=3? b, =-2
OrseT: (3; 2), (-2; -3), (2; 3), (—3; —-2). ¢
IIpumep 3. Pemuum rpaduuecku cucremy ypasHeHUii
Jx2 + y* =25,
ly = —-2* + 2x + 5.

118 BRELEEERVE YpaBHeHWs W HepaBeHCTBa C ABYMA NMepemMeHHbIMMN



IlocTpoum B omHOM cHcTeMe KOOpAMHAT rpadHKH ypaBHEHHH
L+yt=26nmy=—x*+2x+5

(puc. 56). Koopauuarsl m0b0il TOYKH OKDPVIKHOCTH ABJIAIOTCA pe-
urenueM ypasHenust x° + i = 25, a KOOpAMHATH T060T TOUKM Ta-
paboJibl — pelleHHeM VpaABHEHHA ¥ = —x° + 2x + 5. 3Hauur, Koop-
OIUHATHI J000H TOUKH IIepecedeHHs OKPVKHOCTH M mapaboib
VIOBJIETBOPHAIOT HAK IEPBOMY YDABHEHUIO CHCTEMbl, TAK U BTODPOMY,
T. €. SBIAKTCA PEHIeHHeM PACCMATPHUBAEMOH cucreMil. Memonnaysa
PHCYHOK, HaXoIuM NpHONHHEHHBIe 3HAUEHHA KOOPAMHAT TOUeK IIe-

HEHES HIHH y HHEH
e SR e e S R
tEH FHEE A Fy = —x¥+2x+5 ST
i - gD HE iRRsansRRLRIRnIEIARINnS ]

_.!.... T ) T

/
!
1
1
4
I
1

T

i e - NEEE AN
o T
-i!"E'
.
ra
i

PR AR s s

B FEEFEE
l‘a'..nh!f :

-+ 4 auaH C vk.com/material100

E P

..
i
|
IR

i ST 5a : ; :
TErErErErr IR R e S B R ; il iL ARAIRRERRRS
1 L] 1 1 1 1
B S H , . :
B T AERENE ¥ NEER RN -6 5 HiH TR T O

§7 YpasHeHns C OBYMA NEepemMeHHbIMU M UX CUCTEMb 119



120

peceuennd rpadburos: A(—2,2; —4,5), B(0; ), C(2,2; 4,5), D(4; —3).
C.I'IE,D;OBHTEJILHU, CHOTEeMA }F]JH_BHEHHﬁ HMEeEeT HeThIpe PEINICHHHAL
X
x.".'

-2,2, y, = —4,5; x, =0, y,= 5
2!21 yg o 415; Xy o 4: y.| = —3.

i u

IlopgcTaBuB HAIAEHHBIE 3HAYEHHS X W J B YpPABHEHHMA CHCTEMEI,
MOMHO FEEEHTLCH, UTC BTOpOe H '-IETBéDTDE pellleHNAd ABJIAKTCA TOUY-
HBIMIH, a IlepbBoe WU TpeTbe — I[[]HE.HHJRI:E‘:HHBIMH.

INIpumep 4. BeiacHEEM, CHROJIBKO PEMIEHUH HMEET CHCTEMA YPABHEHHI

X +y =4,
y—=a, roje 4 — HeROoTopoe THCIO.
» I'padpmk nepsoro ypasHeHHA — OKPYAKHOCTh C LEHTPOM B Ha4daje

KOOPIMHAT U PAJUyCOM, PABHLIM 2: rpadHK BTOporo ypasHeHHHA —
NpPAMAA, DAPALIEIbLHAS OCH X.

BoaMomHEI CACTIVIOITHE CTYIaM:

ecad |a > 2, TO HpAMAA He HMeeT ¢ OHPYKHOCTbLIO 00IIHX Touer
(puc. 57, a, 0);

ecau |a| = 2, TO UPAMAH KACAETCH OKpy:HOcTH (puc. 57, &, 2);
ecau || < 2 (manmpumep, ¢ = 1), To OIpaAMAS TEepPeCceKaeT OKPYRHOCTE
(puc. &7, 4).
OTmeT: ecau @ » 2, TO CHCTeMa PeMIcHWH HEe WMeEeT;
ecnH |g| = 2, TO CHCTEMA MMEET OJHO PEINEHWEeI.zua ¢ vk.com/ matenal100
ecnH |¢| < 2, TO CHCTeMa HMeeT ABA PelIeHHA.
a) YA B) L ) YA
y=a y =2

21 g=3

P 1N N
2\ o 1)z * 2\ o] )2 % __1)2::
S T \\H_J o

-2 -2 -2
o) ¥ r) A
2 2l
f/'\ / \
| S " - : A | -
-2\ o 1 /)2 % —2\ o 1 /)2 %
\‘__/ \\h o
iy - —2

Puc. 57
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ynpaxHeHus

384. PeminTe cucTeMY yDABHEHHH!

X +f =9, {'x—yﬂi, 2x—y=-1,
0 . :
{x y=3; ) xy=12; 5) {x+ y®=10.

385. PeminTe cucreMy ypaBHEHHH IpadiuyecKd M AHATHTHYECKH:

a) {f+y3=1& 6) {9’:-1'2"'11

el X4 2y=15,

386. Pemmwre crcTeMy ypaBHeHWH:

{(x—Z}{y + 3) =160,
a)
y—x=1;

Je— 1}{y +10)=19

§]
) \x—y=11.
387. Pewnre cucreMy ypasHeHMIA:
6(y —x) — 50 =y, p+3 (p+ t)
a) {y—xy=24; 5 { t —
388. Pemiure cucTeMy ypaBHEHHIl:
a) {xz - 4=0, 6) —bBx+6=0, Cxaua ¢ viecom/material 100
xy = 6; y—ﬁu—l—a*U.
389. PemuTe crucTeMy ypaBHeHHI:
2) y'+2x -4y =0, 6) ¥ +xy+y’ =T,
2y—x=2 y+ 2x=1.

390. Pewnre cucreMy ypasHEHMIA:

8 {xz+xy—y2=11, 5) {x”—kxy—Sy:Q,

-2y =1; 3x + 2y =-1.
391. Pemuyure coocoboM HOJACTAHOBEM CHCTEMY YpPABHEeHHII:
a) 1%+ =12, 6) 2x° - y° =34,
xy = —6; xy = 20.
392. PeminTe cHcTeMy YVpaBHeHHI, HCIOIB2AYA CIIocoDd ClHoHeHMA:
- 2if = 14, ¥+ i =61, xy + x = 56,
a) ; 6) B) S
X+ 2y = 18; ¥ - =11; xy +y =54.
J.rz +y° =10
393. PemmvTe crcTeMy ypaBHeHHH o 3 3 :
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394, He poilonHAA ODocTpoeHHA, HANJHTE HOOPIHMHATEL TOYEE [epeceueHMs:
a) okpy:xHocTH x° + y® =36 u napaonsl y = x° + 6;
6) oxpyskuocreit x? + y* =16 u (x — 2)* + y* = 36;
B) okpysHOocTH X° + y® =25 u opamoii 4x — y = 0.

395. Oxpymxuoers (x — 4Y + (y — 6)° = 25 w npawaa y = kx WMcioT 06-

wyw roury M(1; 2). Haiinure noopauMHATEL Apyvrod oblel Touku,
ECJIHM TAKAS TOYKA CYHIECTBVET,

396. Iloka:xuTe ¢ MoMOINBI0 TpapHKOB, UTO CHCTEMA YpaBHeHHH
[#+ ¢ =25,
a9
ly=2*-6
HMEeT YeThIpe pelleHHs, U HalauTe ux.

397. PemunTe rpa@uyeckn CHCTEMY YPABHEHHH

] ¥+ =100
Iy = %xz -10
398. (daa padomue 6 napax.) C moMOmBI0 TPADHKOB PEIUIHTE CHCTEMY
YPaBHEeHHH:
g 5 : Cxauad c vk.com/material 100
o [xv =6 5) J(x - 3P + (y — 47 =4,
|2x — 3y = 6; lgr=x%= 0.

1) Obeyaure, KaKoe MHOMKECTBO TOYEK 34/1a8T HA [JIOCKOCTH K-
IOE VPABHEHHE CHCTEMBI B 3AJaHHAX a) W 0).

2) PacopenmennTe, KTO BBRINOJHAET 3ajaHHe a), a KTo — 3amaHue 0),
U BBIIOJIHUTE MX.

3) IIpoBepbTe APYr ¥ APYTA, OPABMILHO JM TOCTPOEHEI rpadirm
VPaBHeHHH U OIpelefleHbl KOOPIHHATEL TOUEK HepecedyeHHdA rpadu-
KOB.

399. Pemnre rpaduecKkn CHUCTEMY VPARHEHMH:

{xg +1 =186, 8) |xy-3=0,

x+y+2=0; |2y-3x=3;

6) J J,xg y=0,
lx+y+3 0; L{9x+4)(J 9) =0.

400. Mzo6pasuTe cXxeMaTHIECKH TPadWKHM YPaRNeHHWH, BLISCHWATE, CKOIL-
2, .2
xX+y =9,

KO pelleHuil nMeeT cUcTeMa ypaBHeHHN g i
(x—10y + ¢ =16.
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401. Pemiure rpaduuyeckl cHeTeMY VDABHEHUI:

o R 2 _
H){{x—41+(y—5}—9, 5) {y—x =0,
Yy = X; x + y =6,
402. llepecerarorcs nu rpaduKyn YPABHEHHN X — y = —7 u x° + y° = 367

Hailimure oreer rpadpruyeckun coocobomM, a4 3aTeM AHANHTHYECKMHM.
403. Croapro 00IUX TOYEK HMEHT OKPYKHOCTE H IPAMAHA, 3AJ4HHBIE
COOTRETCTBCHHO YPABHCHHAMM:
A (x—6Y +(y+4P=4ny=-2;
6) (x -3V +(y—2F=9wmwx="77
404. Tlepecexatorea AU OKPYKHOCT: X + y° = 9 u runepbona xy = —37
Ecau mepeceraroTcd, TO CKOJBEC OOIIMX TOUEE OHH HMEOT?
405. CroJIibKO O0LIHX TOUSK HMEHT OKPVHHOCTL M IpaAMAas:
X+yt =9, 6) |22+ 2 =1, ]Jx:+y3=5,
y=2x+3; ly-4x=2; |y+4x=-57
406. Yramure TPY 3HAYEHHA €, IPU KOTOPBIX NPAMAA § = ¢ U OKDPYH-

HocTh x° + y° = 9: a) mepecekarorca; 6) He WMEIOT OBTMX TOYEK.
I[Ipy KaKHX SHAYEHUAX ¢ OPSMAs KACAETCS OKPYAHOCTH?

a)

407. CocTaBrkTe ypaBHCHHE, TPa@HKOM KOTOPOTO ARIACTCA: CrauaH ¢ vk.com/material

a) mapa OpaAMEIX ¥ = 2xX H ¥ = —2Xx;
6) mapabona y = x° u npamas y = —2.

408. IIpn xaxom szHauvenmnu b napa uwmcen (18; 3) sapagerTcs pelleHHeMm
CHCTEMEI ypaBHENHH

x — 2y = 4b,
2x + y = 397
409. Ilpu kakux 3HAYEHHUAX ¢ PelUeHHeM CHCTEeMbl VPABHEeHHI
J_I + Y=gkl
18x —y=a -1
ARJIACTCA TMapa TMONOIKUTENLILIX MHCeT?
at+l a-1 4a
a-1 _a+1J: da — D

410. HoxkasxuTe, YTO OpH g > —1 BBEIPAKEHHE (

OpHHHUMAaET NONOEHUTeNbHBIE JHAYCHHA NMPpH BCeX NOINYCTHMBIX 3HA-
HETTHAAX (&,

411. 3 gepepHH B ropol, HaxXoIAIIHHCA Ha paccTodHHH T2 KM, OTIIpa-
puiicsa senocuienucr. Cuyers 15 MuMH HasBcTpeuyy eMy H3 ropoja
BLICXAN APYTOH BENOCHIICAHMCT, TPOe3RAINNHAE B Jac 1Ma 2 KM 00/1L-
ire nepeoro. HafiguTe, ¢ Kakoll CKOPOCTBRID eXaad KamIbIH M3 HHX,
ECJIM H3BeCTHO, 4T0 OHM BCTPeTHJINCE B CePeldlHe IIVTIH.
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21. WlccnepoeraHue cuctemMmbl ABYX NUHEWUHbIX
ypPaBHEeHU C ABYMS NepemMeHHbIMMU

Bonpoc 006 #HccnenoBaHMHM CHCTEMBI JBYX JIMHEHHBLIX ypaBHeHMH
¢ IBYM#A NepeMeHHBIMH Y:Ke paccMaTpHBaJCA B Kypce anredpsl 7 Kiacca,
IpPH 3TOM OCHOBY BhIOpaHHOro cnocoba mccjieJoBaHUA COCTABWIM rpadu-
yeckue coobpazkeHus. BbLIO yCTAHOBJIEHO, 4YTO CHCTEMa MOMKET HMMeThb
e/IMHCTBEHHOE pelleHHe, He HMeTh pelleHHi, uMeTh DecuHcIeHHOe MHO-
#xecTBo peieHuil. Teneps Gyzer nokasaHo, Kak 3TOT K€ BBIBOJ MOMKHO
HOJYy4YUTs anrebpandyeckum criocobom Ge3 onopbl Ha rpadukn.

BoabméMm cucTeMy ABYVX JJMHEHHBIX YVpaBHEHHH ¢ IBYMA NepeMeHHBIMH:

{alx+bly=cl, 1)
a,x+b,y=c,,
rae d, @y, by, by, €, ¢, — HeKoTOpble 4YHCIA, OPUYEM B KamJIoM H3

ypaBHeHHH X0Tsa Obl 0MH M3 KO3PUIIMEeHTOB OIPH ODepPeMeHHBIX OTIHYeH
oT HYJA. B}T,IIE!M CHHTATE TaKe, HTO B IIapax o, d, H bl‘ b2 THCTa He
PAaBHBL HVJIIO OJHOBPEeMEHHO.

Y HOEAM IIepsoe F[}H_'BHEHHE CHOTEMBI H& bg, a4 Bropoe — Ha —b1.
HDHF‘IHM CHCTCMY., PaBHOCHILHYID HCXD,I[HDfI:
bdalx_!_ﬂ.dqy:&zcl? (2}

—ba,x-bby=-be,.
Ci1o#HUM JieBble W IIpaBbie YAcTH VPaBHeHHH 2Toll CHOTeMET:: O firaiinrateral100
(bya, — bya)x + (b,b, — bib,)y = byey — by,
OTKY/Aa
(bya, — b, )x = byey — by0,. (3)

Hanee BO3MOMHbBI TPH BaApPUAHTA.

1. Ecoun bya, — bya, # 0, To ypaBHeHue (3), a 3HAYWT, W HCXOIHAS
cacTema (1), umerT efMHcTRenHOEe pemmedwne. M3 venopua bya, — bya, # 0

a; b

MOJy4aeM, 4TO B aTOM CJydae —ib—.
iy y

2. Benmn b,a, — bya, = 0, a bye, — b, # 0, To ypasuenne (3), a sHa-
quT, W WucxoAnaag cuctema (1) me wwmeror pemenwii., M3z vemonus

b,a, — b,a, = 0 cregyer, 4TO g::;—. a u3 ycnosua by,e, — bye, # 0 coe-
2
G a C
AyeT, 4To b #--. Orcroga mosjyyaem: —-= ’i:& -
b ¢ a by o

3. Ecnun b,a, — bja, =0 u b,e; — bye, =0, 1o ypasnenue (3), a ana-
YHT, ¥ HCX0oJHad cucTeMma (1) mMeroT OecKOHeUHO MHOTIO penieHHi. 3Ha-

(i c
YHAT, NPH BBINIOJHEHHMH YCJIOBHA —‘::—:—1 cucrema (1) mmeer bBecko-
a, b €

HeYHO MHOIO pEHIEHHﬁ. ,H.]'IH KaEIOTO 3HAUeHHMA X JIHO0 H3 [Iepeoro
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ypaBHeHHs cucTeMbl (1), mubo M3 BTOpPOro MOMKHO HAWTH COOTBETCTBYIO-
lniee 3HAYEHUE Y.
Taknm obpasom, mMoxer ObITH CAeJaH CAeJAYVIOUIMH BBIBOJ: CHCTeMa

a,x+by=c,

ABYX JIHHEHHBIX ypaBHeHHH C JBYM#A IlepeMeHHLIMH
a,x+by=c;

« UMeeT eJJMHCTBEeHHOe pelleHHe, ec/u OTHOoLeHWe Koa(duiumueHTOB npu
OJHOH NepeMeHHOH He PaBHO OTHOLIEHHIO K02(M@HUIHeHTOB NpH Apyroi
.. 4 b
nepeMeHHoOM: — # —;
a b
+ He UMeeT pPelleHnil, ecJn OTHOmeHHe Koap@HUINeHTOB IpH OJHON Ie-
peMeHHOH paBHO OTHOWeHW KoaddUIUeHTOB NPHU APYIol lepemMeH-
» a b ¢
HOM, HO He PABHO OTHOLIEHWIO CBOBOAHBIX 4iaeHOB: —-= Lz —L;
a, b e
+ UMeeT DecuMcJIeHHOe MHOMKECTBO PellleHWH, ec/i oTHolleHHe Koaddhuin-
€HTOB [pH OJHOH IepeMeHHOH pPABHO OTHOHIEHHIO Koa(PHIIHEeHTOB IIpH

™ e o C;
IPYTroil nepeMeHHOIl ¥ PABHO OTHOIIEHUIO CBOOOIHBIX YJIEHOB: — = g— = S
] b O

IlpuBeném npuMepsi:

CHCTeMa ﬁx_4y - L HMCCT CIHTICTRRITIIOE DeNICITG, Tall Kall g?‘.‘ j:
3x+2y=05 3 2
T L DELIEHMHA, TAK KAE = = O # Lz o iecom/materisiioo
2x+3y =5 ? 2 3 g@ '
j4x+ G6iy=8, s
cucTeMa uMeeT DeCROHEUHOE MHOMKECTEO DelleHHil, Tax
|2x+3y =4
pax 29 5
2 3 4

412. He pemraa cHcTeMY VpaBHeHHH, BBIACHHTe, HMeeT JIH CHCTeMa pe-
LIeHMA M ecill HUMeeT, TO CHKOJLRO:

&) 2x+3y=4, 5 B3x-6y=2, ) 3y=4,
dx+2y=2; —x+2y=-1; dx+6py=1;

5) {2x+3y=4, o) 2x=5, 0) 3 x+5y=-6,
4 x+6 y=2; 3x+2y=2; 9x+15y=-18.

413. Onpenenrure YHCIO PEMIEHUH CHCTEMBI VPABHEHWI:

o 2x+2y+7=0, 3 _J'Sx—aly—l.'ﬁ:{),
10x -4y +14 =0; llﬂx—ﬁy— 28 =0.

) x+3y+6=0,
10x +30y + 60 =0;
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414. MzpecTHO 0OJHO VpaBHeHHe CHCTeMbl JBYVX JHHeHHBIX VPaBHeHHH
¢ IBVMA ODepeMeHHBIMH dx — 2y = 1. IlogGepuTe BTOpoe ypaBHeHHe
TakK, ITOOLI CHCTEMAa:

4) MMeJa eJUHCTBEeHHOe pelIeHue;
0) He uMena pelIeHMIl;
B) HMesa OecuHc/ieHHOe MHOKECTBO pelleHHIl.

g;i;g:g’ IlogGepure Taroe uucio &,

yToDBl CHCTEMa UMeJa elilMHCTBeHHOe pemerue. CyumecTsyer nu Ta-
KOoe 3HayeHWe R, NIPpH KOTOPOM JaHHAA CHCTEMa He UMeeT pelleHusd;
HMeeT DECKOHEUHOe MHOMEeCTBO pelieHuii?

4x—-dy=38,
kx+15y =m
K0aQUIIHeHTOB k£ U M, YTODEI cHCTeMAa:

a4) He UMeJa pelleHui;
0) umena OecuHcJIeHHOE MHOMECTBO pelIeHUil;
B) UMeNa eJUHCTBeHHOE pelleHue.

415. lana cucreMa ypaBHeHHIH {

416. B cucreme ypasHeHwuii { noadepuTe TAKHEe 3HAYEHNT

417, Uagecruo, uro toura B(2; —1) npuHamiexuar rpadury QyHEQUME
y = f(x). Haiinure k, ecim: e SR s s
a) f(xy=Fkx + 1; a8y f{x) =25+ &.
‘418, Haiinure KOOpAHHATEL TOUKH lepecedueHud rpaduros QyHKLIHIEA:
a) y=bx—T 1 y=3x+ 13
D) y=-3x—-2uy=8x—9;
B) y=04x —-bu y=-0,1x — 3;
r) y=23x —6 n y = —2x + 9;
D y=98x u y=-102x — 3;
e) y=—3a um y=436x+ 1.

419. B Ttpéx myckax 79 m Tranu. B mepeom rycke B 1,5 pasa Doaslae
TKaAHW, TEM BO BTOPOM W TpeTheM BMecTe., CKROJIBLKO THKAHW B Kai-
OOoM KVCKe, ecJid Bo BTopoMm Ha 10 m OoJblle, 4YeM E TpeTheM?

22. PewweHue 3apa4 € NoOMoLUbIO
CUCTEeM YypPaBHEHWA BTOPOW CTENEHU

Jagaua. Ilepumerp npamoyroasbHHEa papeH 80 cum. Eciam ocHoBaHHe
IPAMOVIOJBHMES VBEIHYHTE Ha & cM, A BbICOTY — Ha 2 CM, TO
TMAOMAAL TPAMOVIOALHUKE VBGIHUYWTCS B TONATOpa pala. KakoBnr
CTOPOHEI IPAMOVIOJILHHKAT
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» H}?CTL OCHOBEHHEe IOPRAMOYI'OJABHHEO PpabHO X CK, a4 BEICOTa pDaB-
HA §j CM.

Tax kax mepumMeTp NpaAMoOVronbHMEKA paBen 80 cMm, ToO
2%+ 2y ==80.

IIromaaL TPAMOYIOILITNEA pasna xy cm>, Ilocae yReaAWHeNHsa 0CHO-
BAHHE OPAMOYTOJMBHHEA Oyder paBHO (x + 8) cmM, BeICOTa OyIeT pas-
Ha (y +2) em, a mnowans Gyaer passa (x + 8)(y + 2) em®. Ilo
VCJIOBHIO 3a7Ia¥H TJIOMAAL TPIMOYTOILIHNKA VRETWHHATCHS B TOJITOPA
pasa, T. e.

(x + 8}y + 2)=1,b6xy.

HUrak, nMeeM cucTeMy ypaBHeHHIl

J2x+ 2y = 80,
(x + 8)(y + 2) = 1,5xy.

Pemns eé, maiigém, uro x, = 28, y;, = 12 umm x, = 24, y,= 16.
Sagada HMeeT JBa pemeHUA. CTOpPOHBI IPAMOYIOJIBHHUKS PABHBI
28 em 1 12 e naw 24 cv uw 16 em. <

ynpaxseHus

420. Cymma aByx umcen pashHa 12, a X npouseejeHue pasHo 35. Haii-

AR ST, CrauaH ¢ vk.com/material100

421. OgHo umesao HA 7 Doablie ApPYTroro, A MX IpoHIBeleHHEe pasHO —12.
HatimmTe aTw uncha.

422, Traronann TpIMOYTOALIWKA panna 10 cM, a ero meprMeTp pagren

28 cum. HalinuTe cTOpoHBI IPpAMOYIOJABHHES.

423. IlpaMoyrolbHEIE  YYACTOK 3€MIH

mromanaesio 2400 m? obmecén maro-
polblo, IIHMHA KOTOPOH paBHA
200 m. Halimmre 3iHMHEY ¥ IIHPH-
HY 2TOro VYACTHA.

424, TTepumeTp TPAMOYTOILIOTO Tpe-
VIoJbHHEa paBeH 84 cM, a ero ru-
HOTeHY34 paBHA 37 cm. Hafigure
ILIOMA/L DTOTO TPEYTOILANEA,

425, M3 mexoToporo TYHIKTA BLINLIW OJHOBPEMENTo aBa orpaaa. Ogum
HalpaBHJICcA Ha ceBep, a Apyroii — Ha BocTok. Coyerda 4 4 paccTo-
AHIE MEeday orpajgami 0blao pasHo 24 km, IpHUYEM HepBLIE OTPA]
mpontér ma 4,8 kM Dosnme, yem BTopoil. C KaKo# CROPOCTLIO TS
KamEIBINH oTpan?

426. Or BeplIMHBI OPAMOro YVIJla IIO ero CTOPOHAM HAYHHAOT OJHOBpEe-
MEHHO ABHrAThECH npa Tens. Yepesz 15 ¢ paccrodHue Memly HHUMH
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crano pasHo 3 M. C Kakoil CKOpPOCTBIO JABHTaJIOCh Kajjoe Teso,
ecJlM M3BEeCTHO, UTO NepBoe npouuao 3a 6 ¢ Takoe ke paccTosiHUe,
KaKoe BTOpoe mnpouuio 3a 8 c?

427, Ha wammaoi W3 cTopon MPSAMOYTOMLIIKA TOCTPOET KBAJPAT. Cymma
mIomaneii KpagpaToe paeHa 122 cm®. HalimuTe cTOpOHEI Jipano-
YIOJbHHKA, €CJAH M3IBECTHO, 4TO ero ioimanbk pasaa 30 cm®.

428, Tlnowane UPAMOVIOJIBHOIO TPeyrojbHHEA pagHa 24 cm®, a ero ru-
norerysa pasHa 10 cm. KAKOBBI KATETHL TPEVIOJIBHHKA?

429. 'nnoreHysa LPAMOYIOJIbBHOIO TpeyroiabHHEA pasaHa 13 cm. Ecoam
OJAN W3 €70 KATETOR VBeJWYATL Ta 4 ¢M, TO THIOTENY3a VBEIN-
yuTed Ha 2 cy. HalinuTe KaTeThl TpeyTrolbHHEA.

430. Ogun rKombalBEeép MoxMeT yOpaTh ypoyaH TIMEeHHNIHE € YJacTEa Ha
24 u OnicTpee, dem apyroi. Ilpu copmecTHOl e paborTe oHH 3a-
KOHYAT YOOPEY ypo:Eaa gepes 35 u. CKOIBKO BpeMeHH noTpebyercs
KKIOMY KOMDAMHEDPY, YTODBI OJHOMY VOpaThk ypomai?

431. Oxama ¥3 JOPOMNLIX OpHTrajl MOMKET 3aachalLTHPOBATL YHacTOX J10-
poru Ha 4 4 ObIcTpee, UeM ApPYTasd. 3a CKOJbKO UACOB MOKeT 3aac-
(hanbTHPOBATL YVUACTOK KaMIafA OpUrajga, eciay 3a 24 4 COBMECTHOH
pafornr ol 3aacalLTHPORATH OLI O TAKAX YIACTKOB?

432. ITono:xus B 6AHK HEKOTOPYH CYMMY AeHeT, BRIAASYHE MOJIYVHILI He-
pea rog Ha 40000 p. Goxapmre. OcTaBUB 9TU ASHBIH B DAHEE U2 . ..:qg
Ha Ioj I10J TAKOHM e IIPOLEHT, O0H CHHJA CO CBOEr0o CUYEeTA BCH CVM-
My, KoTtopas cocTamaa 583 200 p. Kaxas cymma gedHer ObLua mo-
Jo#eHa B DaHK M CKOJBEO I[IPONEHTOB TOJOBEIX HauHcAAd GaHK?

433. JIra srcraraTopa, paboTtad oJHOBpEeMEeH-
HO, BBIIIOJHAKT HEKOTOPBIH 00bEM 3eM-
AgHBIX pador 3a 3 u 45 mma. Oaue
aKCKaRaTop, paboTad oTAENTEHO, MOKET
BbIIOJIHHTE 3TO0T 00beM pabor Ha 4 u
bDeicTpee, yemM mpyroii. CHOMBRO BpeMe-
HY TpedyeTca KamJOMY IJKCKaBaToOpy
B OTAEJNbHOCTH A BbIHOJHEHHA TOIO
e 0hBéMa 3eMITHBIX pabor?

434. I'pys maccoii 30 kr npousspoaur papieHue Ha ouopy. Henu macey
Tpy3a VMENULIHWTL na 2 KU, a TIIoNaAh OMOPLl YMEHLITHTL 114
1 am?, TO Macca, DPUXONAINIAACA HA KaKIBI KBAIDATHBLIH ITeIH-
MeTp Ollopbl, yeenuuures Ha 1 kr. Halizure ninomanbs onopel.

435. PanuoHanuaaTopbl LeXa BHEAPHIK B IPOU3BOACTEO VCOBEPIUIEHCTBO-
BaHHBIH TN geTaau. (JopegennTe Maccy GeTAlH HOBOTO M CTApPOTO
THOOB, €CJH H3BeCTHO, 4UTO MeTadb HoBoro THHa Ha 0,2 kr Jgertue
IeTald CTApOro THIA, NIpUuYeM H3 22 KI' MeTaj/ljia CTAJH JelaTh Je-
TAJIeH HOBOTO THIOA HA ABe OOMBIIe, HeM Jelall JeTajgeHd cTaporo
THOA Ha 24 Kr MeTasia.
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436.

437,

438.

439.

440.

441.

442,

443,

444,

Hz nverror A 1 B, paccToAHHe Me:RIV KoTopbIiMH paBHo 40 M,
BBIILIN OOJHOBPEMEHHO HABCTPREUYY APYT OPVIY ABA nemexoaa. Yepes
4 1 UM OCTANOCH WPOHTH g0 BeTpeuw 4 Km. Ecow 0BI M3 TVHKTA
A memexon BRI Ha 1 4 paHbIDe, TO BCTpedUa IIPOHBOILTA OBl HA
cepenuae nyTH. C KAR0H CKOPOCTBIO WIEN KaKABLIH nemexofn?

Wz nynxra M B noynrr N, paccTodanie MeyKAV KOTOPLIMH pPaBIio
18 M, BRIOLIHM OJHOBpeMeHHO JABa TypHcTa. OJHHE M3 HHX OpHOBLI
B nyHET N Ha 54 muH nosme, uem apyroii. Halipure cropoeTs Kas-
JIOTD TYPWCTA, GCIW M3RECTHO, UTO CKOPOCTL OJIIOTO W3 TIAX T8
1 ¥M/4u MeHBIIE, UeM CKOPOCTE IpYTIoro.

Mz sacenénnbix nyvarros M u N, yianéHHBRIX Ipyr or Jpyra Ha
50 kM, BnIeXanmw OIIOBRPEMENTIO HARBCTPEYY JPVE JAPVTY JABA MOTO-
IMHKJIACTA W BCTpeTHAHCH 4depes 30 muH. HalimuTe cHOpOCTE Kak-
LOr0 MOTOLMKIKNCTA, €CJM H3BeCTHO, 4YTO OIMH M3 HHUX UpudbLI
B myrxT M ma 25 Mun pannme, UeM ApVrod B nyaort N,

Ilocne Toro karx cMemand 12 r omgHoH EHIKocTH W 14 r apyrom
HH;T,HUC’I‘H ﬁDJlI:-.LLT.Eﬁ JJJ!.D’[‘H.DCJ‘H, IIOJIVY AN CMeCh, JOTHOCTE KOTO-
poit paema 1,3 r/cm”, KaxoBa mIoTHOCTL Kamyroil EALROCTH, ECITH
MBBECTHO, UTO IUIOTHOCTE OZHON M2 HuX Ha 0,2 T/cM® GOJBIIe TLIOT-
HOCTH APYroii?

M3 xycka oJ0Ba MaccoH 500 I I KycKa MegH MaccoH 45831" caemna-
A conae. MapecTHO, 4YTO IJOTHOCTE OJIoBa Ha 1,6 r/cm” Goabilne

iwoTHoeTH mMeau. Haiinure obbéM Kagoro KyCea MeTa JIEs-@CIico

06BEM Kycka 070Ba Ha 20 oM’ MeHpine 06BEMA KYCKA MEgH.

K pactBopy, comepiainemy o0 r conu, modbasmax 150 r soasl. Iloc-
Jie 3TOr0 erce KOHUEeHTPAUMA VMeHbIIMIachk Ha 7,9%. CROIBKEO BOALI
COZEepPsKaT PACTBOP M KAKOBa OBLJIA €70 KOHIEHTPAITHS?

K T0%-my pacTROpY HeKoTOporo BelecTeBa mobaewuaw 30%-11 pac-
TBEOP TOro e pellecTba. KOHNEHTPalKMA HOBOIO PACTBOPA 40%.
HHI-;I,ZI;HTH OTHOIIIEHNTE MACCEL DEPEOTO DACTEODAE K MACCE BTODROTO.

HPHBGHHTG MTRHMEeD KaKOTO-THOO0 THCTa, OTBCHAIMCTO YVEAZAHHEIM
XapaKETeplICcTHAEAM H IIOEAEHNATe IDOoJO0EHeHHe CDGTBETETBFI’UU.IEf‘I TOY-
KN HA KOOPIWHATHOH IPAMOH:

a) oTpHlaATe/IbHOEe, He ABNAIIeecH PALMOHAIBHBIM,

0) pauMoHaNbHOE, 3aKJIYEHHOE MEeXAY YHCIaMH J2 u 3
B) HPpallHOHAJbHOE OTPHLATENBHOS;

= 1 1
r) uppanuoHanbHOe, Dolkllee 3 H MeHbNOIee 5

SamuIIuTe 0e3 2HaKa MOIVJIIE:
a) : 8) [V2 - 1,5l;
6) W56 — 3l; r) W3 — 1,7

YpasHEeHWA | OBYMA NMepemMeHHbBIMIA B MX CUCTEMB

my mat
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'445. B KaKHMX KOOPAHMHATHBIX deTEEepPTAX HeT HM OjHOH Touku rpaduka

hyrigHn;
a) y = —3,6x" — 2,6; 6) y =x° — 12x + 342
'446. PemnTe HepaBeHCTBO!
a) x? - 6x < 0 6) 8x + x>0y B) x2< 4 r) x2 > 6.

KoHTponbHbIe BONPOCHL!I U 3afaHUNA

Y70 Ha3biBAETCA PElIeHWEM YpaBHEeHWs C ABYMA NepemMeHHbIMKU?

Y710 HasbiBaeTCcA rpaukom ypasHeHWsa C OBYMS NepemMeHHbIMn?

Ob6bACHMTE, Kak pelalwT CUCTemMy AOByX ypaBHEHWA C AByMAa nepe -

MEHHEIMIK, B KOTOPOKW OOHO YpaBHEHWEe BTOPOW CTENEHW W OOHO Ypae-

HeHWe nepeol cTeneHwn. B kavecTee npumepa BO3bMWUTE CUCTEMY
{f +1f =5,

x-y=1.

HEPABEHCTBA C ABYMS MNMEPEMEHHBIN« ™ ===
M UX CUCTEMbI

23. HepaBeHCcTBa C ABYMSA NepemMeHHbIMW

Paccmorpum mepasencTso 2x° — y < 6, Ilpm x = 2, y = 5 aTo Hepa-
BEHCTEBO 0OpalaeTcs B BepHOE YHCIOBOE HepasBeHeTRO 2+ 22 — 5 < 6. To-
BOpAT, uTO mapa (2; 5) apndeTcd pelnieHHeM 2TOTC HepaBeHCTBA.

PemennemM HepaBeHCTBA € JABYMSA NEPeMEeHHLIMH HA3LIBAETCH
mapa 3UavYenvi OTHX MEePeMeHTILIX, 00pamnannas Janioe me-
pPaABeHCTEO B BepHoOe YHCJIOBOe HepaReHCTEO.

Pacemorpum, kak maobpakaercd Ha KOODAMHATHOH IIJIOCKOCTH MHO-
MECTBO pelleHUl HePABEHCTBA € JABYMS HepeMeHHLIMH.

Cravana BLISCINAM, KaK MalTH MIQKECTBO PCHICHTHH AHICHTIOro Ie-
paBeHCTBa ¢ JIBYVMA [epeMeHHEBIMH, T. 8. HepaBeHCTBA BHIA ax + by < ¢

i ax + by e, roe x U Yy — uUepeMmeHHsle, @, b U ¢ — HeHOTOphlE
HHUCTa, MPUYEM XOTA OLI oM M3 Ko2(pPHUIHUENTOR ¢ WIH [ OTAWYEHN OT
HYIId.

130 BREEEERVE YPaBHEHWA W HEPaBEHCTBA C ABYMSA NepemMeHHbIMK



Paccmorpum, HampuMep, HepDABeHCTBO x + 2y > 4 W 3aMeHHM ero
PABHOCHIBEHBEIM HeDABEHCTBOM

g3 =092+ 2

BribepeM mpoWaRoaLHO 3HaMieAWe X, HAOPHUMep X = 2, W HaujaACM
COOTBETCTRYVIONIEE eMYy 3HadgeHHe Brpaxesma —0,0x + 2. Ilomyamm
0,62+ 2=1. ITapa ugucen (2; 1) ABISETCHA PEIIEHHEM YPABHEHHS
y=—0,bx + 2, Tak Kax of KOOpAWHATH VIORJICTROPAIOT DTOMY VPARHC-
nuio, Jlodue maps umcen Buaa (2; y), rae y > 1, nmampuMep mapnl
(2; 1,8), (2; 4), (2; 100) 1 7. 3., ABNAI0TCA pelleHHAMH paccMaTpHBae-
MOro HepapeHeTBa., Mbl HAINIK JMITh HEKOTOPbIE PEIIEHUH HEPABEHCTBA
y = —0,0x + 2, Hrobnr mafiTh BCe pellenud JJAUNOTO TIePaBeTlCcTRa, OyvaeM
pPaCCVIEIATE AHAJIOTHYHO.

Ilyers x, — npounssonbHo BbifpaHHoe 3Hauenue x. Briuumciaum
COOTRETCTBYIONEe eMy 3madenwe Beipamenwa —0,5x + 2, Tloayuwrm
—0,5 - x, + 2. Ilapa uncex (x,; ¥,), rae y,= —0,9x, + 2, apngerca pe-
meHdeM ypaBHeHHA ¥ = —0,bx + 2. Torma mapm umcea (x, y), rue
y > —0,0x, sk 2 (T. e, Yy > yp), ¥ TOABKO OTH Mapnl, 00pas3yioT MHIOMKECT-
BO pellleHWH JaHHOT0O HepaBeHCTBA.

Teneps BbISCHHM, 4YTO HPEICTABJIA-
€T CcOD0I MOOMeCTRO TOYEK, KOOPAHIATLI

KOTOPBIX SABIAIOTCA DelleHHAMH Hepa- YA 'K

BeHerea X + 2y > 4. Ilna sroro noecrpo- 3t ‘

HM OpAaMyo ¥ = —0,0x + 2, oTMeTHM Ha G 'l 7 . L
Helt TIPOHU3BOJIBHYI0 TOUKY M(IU; UU) . % / gyt C VL Comy maternal 100
M NPOBENEM 4Yepes Hee LIPAMYIO, IepIlieH- Yo — M

muRyaapuyio ocu x (puc. 58). Koopmm- 1T 1 %

HATHl TOUEH M yIoBRIeTBOpPAIOT ypapHe- . L R

HEIO ¥ = —0,0x + 2 (raxk kKak Touka M 3 o] 1x2 3 4 - X
TPUHAIIEKHAT DTOH TPAMOIH), a KOOPIH- :

HaTel J000H ToukH K(x,; ), Toe i = Y, |

T. €. TOUHKIIL, [JHCHUJI[}EHHHUﬁ BLIIIE TOY-
XA M, yAORICTROPAIOT TeparRclicTByY Puc 58
y > —0,bx + 2.

DHAUHT, HEPABEHCTEOM X + 2y > 4 3an8€TCs MHOEECTBO TOYEK KOOP-
NUHATHOMR ILIOCKOCTY, DACLIOJOMEHHbIX Bhllle upsamoi ¢ = —0,5x + 2, 1. e.
OTKPBITAA TONVILIOCKOCTE (IIONVILIOCKOCTL 0e3 IpaHHUYHOH IpaMoi) (cu.
puc. 938). YTo0BI IOKA3aThk, YTOo OpaAMad y = —0,6x + 2 He IpPHHALICHKHIT
TOAYVILIOCKOCTH, OHAa Ha PHCYHKe HioDpameHa IITPWXOROW JTHHHCH.

Moxuo caenarth Takoil BeiBog, IIpsmasa x + 2y = 4 pazbuBaer MHO-
MECTBO He NPHHAIJEKAIINX € TOUeK EOOPIMHATHOH IJIOCKOCTH HA IEe
obyacT: ob0JacTh, PACTIONOAEEHHVIO BEBINIE AaHHOM MpaMoi, W oDJacTh,
pACIONOMeHHYVI0 HIMKe TaHHOH npAMol. KoopaHHATEL Todyek IIepBoH 00-
JECTH VIAOBJAETBOPAKT HEPABEHCTBY X + 2y » 4, a KOOPAMHATHEI TOUEH
BTOPOH 00J1aCTH VAOBJICTBOPSIOT HepaBeHCTRY x + 2y < 4,

Mgpl BRIACHWJKA HA YACTHOM IIPpHMEepe, 4TO NpeicTaBidAer cobDoil MHO-
HeCTBO TOYER RDU[J,D;HHH.THGﬁ ILIGCEOCTIH, }’,E[[]B..‘IE’I‘BU'E)HI'UHJ;HX HepaBeEHOT-
BaM a@x + by < ¢ w ax + by > ¢, B cayuae, xorna b # 0.
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PaccMoTpuM nmpHMepbl HepaBeHCTB ¢ JBYMA IepeMeHHBIMH BTOPOM
CTeIleHH,

Mpumep 1. Maobpazsum ma WOOPAWITATIION TLIOCKOCTH MIIOIKECTRO Pe-
meHHil HepaBeHcTBa Y = (x — 2).
AY

\ 1
\

4_

> ﬂochmiM rpapuk ypaBHEeHUA
i = {;r — 258, DTMETI/IM Ha napado-
e =(x - 2)2 DpPOM3ROIBHYIO
Tﬂt[hy Mixy y,) 1 OpoBeleM ue-
K pes 3TV TOYKY HOepoeHIHEVIAD
/ E och x (pwe. 29). Koopawaarh
Toukd M VYIOBIeTBOPAKT Vypas-
HeHHIO Y = (x — 2)°, a xoopgu-
HaTBl TOUEN K (Xx,; ¥), TOe ¥ =~ Y,,
D T YAOBIETEODAIOT HEPABEHCTEY
\ 7 ¥ = (x — 2)°. BHAYHT, PelIEHUAMHA
1 \ | MAaHHOTO HepaBeHCTBA ABIANTCA
, \/. ) _ HOOPIUHATHI TOYEH, UPUHAJIEeHA-
1 ol 1 2 3% x mux napaboie y = (x — 2)%, u ko-
! OPAUHATEl TOUEeK, PACTIONOHKCHHEIX
Beille ee. Mpupomecrso pelleHHN
ITOr) HepaeHCTEA HSOE'[)HH{EHU
Puc. 59 Ha PHCYHEe 29,

i
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]'[prnwcp 2. Uaobpazum Jra ICDG]J,J‘[HIIH"I"IIOH MIOCKOCTH MITOMKECTRO pc—
IeHHH HepaBEHGTBa x° + y? = 16.

» HepasencTsy o+ y %= 10 yIOBAETBOPAIOT T€ M TOJIRKO Te Dapbl THCET
(3HaYeHHH X M ¥), CYMMa KBAJpaToB KOTOPBIX He HOpeBocxonuT 16.
y I'pacburom ypasnenus x° + ¢ = 16 aras-
eTCS OKPYVAAHOCTE ¢ IEHTPOM B HaYade
4 KOOPIHHAT M pajuycoM, PAaBHBIM 4. Jdta
OKPVIHHOCTE pazbuBaeT KOOPAMHATHYIO
OIOCHEOCTE Ha JBE []6JTH.(:TPI: IHOVREDTEBO
/ 1t TOUeK, PaclofoieHHBIX BHVTPH Kpyra,
= L B = H MHOMECTBO TOUSK, PACIIOJIOHEHHBIX BHe
0] 1 4 *

/ kpyra. llepmaa obnactn (puc. 60) smecre
¢ OKPYMHOCTBIO ABJIAECTCA MHOMECTBOM
/ TOYEK, KOODAMHATBL KOTOPbIX YAOBJIETBO-
—4 pstoT mepasencTry x° + y® = 16, a woop-
IUHATBEI TOUEK BTOPOI OOJIACTH ¥IOBIET-

BODHIOT HepaseHCTBY X + i > 16.

Puc. 60

Mpumep 3. BugcnuM, KaKoe MIOKECTEO TOUEK 3aJatTCS MepaBeOCT-
BOM Xy = 6,

» I'padurom ypaeHeHHUA xlif = 6 dABjidercd runepbdoia. JToT rpadrE pas-
OHBaeT KOOPAHHATHYIO ILIOCKOCTE Ha TpH obaacti: 4, B 1 C (puc. 61).

|
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ObnacTs A pacnonodeHa BLIIIE

BETBH THOSpOOJbl, JesEaIeid yT
B NOEpPRrROMT KOOPAWHATION HWeT- W
BepTH, 00JdacTe B — Memay Vg A
BETBAME TrHOepioasl, o00IaCTh B 611 4
C — HW¥Ke BeTEH THTIEpPOOJEI, 41 ¢
Jexkallell B TpeThell KoopIH- Yol — M

|

HATHOM HETBEPTH.

OrMeTH™M Ha BeTBHurnnepﬁo- -~ —4-20 X 6 x
Jbl, PacHOJOMeHHoH B nDep- - 19
BOIT R[]{J'[J,EI;HHH’I‘H[]I.;I HeTBEDTIT, x
aky M (xy K - —4
Touky M(x, y,). Roopnowma A
Thl TOUKH M VIOBIeTBOPAIOT C '1-6

VpaBHeHHIO XY = 6, a KoopIH- :
HaTBel TOUKH K(x,; ¥), TIe

Y > ify, YAOBIETBOPAIOT Hepa-

BEHCTBY XY = 0, TAR K&K IPO-
V3BCACHAC KOOPAWMHAT KamIaoH

rouru obnacty A Goabwe 6. pue F1
SHAUNT, HKOOPAHHATEL TOYEE,
pPacToJoMeHARIX B o0macTi A,
VIOBJIETBOPAOT HepaBeHCTBY xi > 6.
Eenn Toura npuHamIe:knT odaacta O, TO NDpoH3BeleHHe KOODIHHAT
TAKOW TOUKH Taksise Doabine 6. 3HAYHT, KOOPAWHATEI ToUek odgacTH
TAKMKE YIOBJIETBOPAIOT HepaBeHCTBY xy =~ 6. Ciauan ¢ vk.com/m
AHATOTHYTHO MOEHHO OOKEA3ATE, YTO RKOODPIHHATEL EHH{ﬂ(}f:I TOHKH,
pPacTmonoxeHa0H B obmacTd B, VIOBIEeTROPIIOT HepaReHCTRY xy < 6,

T. €. OHH He HBJIAKTCH PEelIeHUAMH HepageHcTsa xy -~ 6.

Orcoopga crmegyver, UTO MHOMECTBOM TOYEK, KOOPAHHATBL KOTOPBIX
VIOBJICTBOPATOT HEepaBeHCTBY XY ~» 6, ARIgeTcA 00LeHHeAwe obaac-
el A 1 C (em. puc. 61). <

ynpaxHeHus

447, HAenaerca nu napa uucen (—2; 8) pelleHMeM HepABEHCTEBA:

rial 100

m

=1

a) 2x — 3y + 16 > 0O ™ {x + yWy — 8) < 1;

6) ¥ + 3xy — i < 20; m) x*+ yi—x—yz0;

B) (x + 3)°+ (y —4)*< 2; e) 3x° — byl +x —y < 117
448. HalinuTe nBa KAKHX-HHOVIbL PeIleHHd HeDaBeHCTEAa:

a) y > 2x — 3; B) y = x” — 1;

6) ¥ < 8x - 5 r) x* + y*<0.

449, HzobpaszuTe Ha KOOPIMHATHOH ILIOCKOCTH MHOMECTBO TOUeK, 3ajaH-

HOE HEPABEHCTBOM:
a) y #x; 0) ysax — 1; B}y}%x—l; r}yﬂf%x—B.
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450. Mz0bpaziTe Ha KOOPIAMHATHOH ILIOCHKOCTH MHOMECTBO TOUeK, 3alaH-
HOe HEPABEHCTBOM aXx + by > ¢, ecnu:

aj =0, b=1, e=3; 6 a=1,b=0;, =3,

451. Hz00pasuTe Ha KOOPAMHATHOH ILIOCKOCTH MHOMECTBO TOUYEEK, 3agaH-
HOE HEPABEHCTBOM!:

a) x = 3; 8) y < —1; B) 1 < x < 4; M —3<y< 3.
452. M3obpasyTe Ha KOOPJIMHATHOH ILIOCKOCTH MHOECTEO pellleHHH He-

PAaBEHCTEAL

a) y = x% — 4; B) x° + y* < 25;

6) y = (x — 2)* — 1; ) (x— 1%+ (y - 2)?< 4.

453, (Hna paboms: 6 napax.) HzobpasuTe Ha KOoOpIMHATHOH ILTOCKOCTH
MHOMECTBO pellleHni HepABEHCTBA:
a) xy < 4; 0) xy > —6.
1) Pazbepure coBMecTHO NpumMep 3, INPUBeJEHHLIN B INYHKTe 23.
2) PacnpenmenmnTe, KTO BBRIIOJHAET 3ajaHHe a), a KTo — 3agaHue 0),
M BbIIIOJHHTE HX.
3) IlposepkTe APYC vV APVra NPABHJABHOCTH BBITOJHEHHS 3I8TaHHA
A HCIpaBbTe ONIHOKH, €CJlH OHH JONYIIeHE.

454. Kakoe MHOMECTBO TOUeK 3aJaeTcA HepaBeHCTBOM:

a) x2+y* —6x — 4y + 13<0;

6) 2 _ A4y — g+ 5 =07 Cxadax C vk.com/material100
455. SajgaliTe HEPABEHCTBOM C JBVMA [epPEeMEHHbIMM:

a) Kpyr ¢ nenrpom B Touke (2; 0) m paamycoM, paBHBIM 3;
D) MHOMHECTBO TOYEH, DACLOJOMEHHBIX BHE KPYIa ¢ LEHTPOM B TOY-
ke ((); 4) u paguycom, paBHBIM 2.

456. OnumuTe HEePABEHCTEOM MHOMKECTBO TOYEK KOOPAHHATHOH ILTOCKOC-
TH, PACHOJIOHKEHHBIX!

— ‘ 2
a) BEINIe Mapadoldbl ¥ = x° — 9; 0) HiDEe napadoanl ¥ = (x + 2)°.
457. Uz00pasuTe HA KOOPAMHATHOHU ILIOCKOCTH MHOMKECTBO DEIIeHNH He-
pPaReHCTRAa:
a) xy = 0; 6) xy < O.

458. llocrpoiire rpadur yvpaBHEeHMA:

el

o

X

a) x* — ¢y = 0; 6) 0.

459, llpeacraerre B BHAES PALMOHANBHOH Apobu:
2 -1 1 -2
x+2 2 +3+2
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460. Peluure cuereMy ypasBHeHMIT

bx — y— 2=0,
x* - 2xy +y°=4.

24. Cuncrtembl HEPaBEHCTB C ABYMS NepemMeHHbIMU

PacemorpuM cHCeTeMY HEpPaBEHCTB € JIBYMSA NepeMeHHBIMN

[x <,
ly<x + 2

Ilapa umcen (1; 2) sHaveHHH IepeMeHHBIX X H i ABIAeTcA pelleHH-
27 KAaK IIepBoro, Tax M BTOPOI) HEPABEHCOTEA CHICTEMBI, T. 2. ABJAHETCS
ofwum pelmenueM HEpaBeHCTBR 2TOH cHcTeMbl., Takyo mapy uHces Hazbl-
BAWOT PelleHUeM Cucmembt HepaseHcme ¢ dsyma nepemerHoidmi. MHo-
HeCTBOM [J'E].HEI{I/II.;I CHCTEMEBL HEPABEHCTE AdBYVMA IEPEMEHHBIMIT ABJIAST-
cA TepecedeHHe MHOMKECTE PelleHHH BXOJAIHMX B Heé HeparencTB., Ha
KOOPAMHATHOH I[IJIOCKOCTH MHOMECTBO DPelleHHH CHCTeMbl HEPABeHCTE

H300PAKASTCA MHOMECTBOM TOYEK, IPEICTABIANIMINX coD0H 00V, S4CTE

MHOMECTB, 3aJaBacMbBIX HEPABCHCTBAMHM, BXOIAIIMMH B CHCTEMY.
PaceMoTpuM OpHMepHI.

IHHpumep 1. BriscHum, KAKOE MHOMKECTBO TOYEH 3a1aéT HA HOOPAUHAT-
MO TMIOCKOCTH CHCTEMA TePABEHCTS

x* +y' =4,
x+y=1,

> IIEI}BI‘.}E HepaBeHCTBO CHCTeMLI

3a/lacT ma KOOPANIATION TJ0- T
CKOCTH EKEPY¥T C IeHTpPOM B Ha- \ 9
Yyalle KOOPAMHAT M PAIUYVCOM, /“*‘-"""\\
pasnniMm 2. Ha pucynke 62 oro /
MHOEECTEO TOUEK HMOKA3aHO I'o-

PHU3OHTAJNBHOMH WTPUXOBKOM. / :
Bropoe wepaBencTnBo  3afaéT <ot——1 1
MOAVILIOCKOCTh, KOTOpasd MoKa- \ 1
3aHA Ha pucyHKe 62 HAKJIOH- \ = <
MO MITpUxoBro#. MuoskecTno ot = g
pellleHHH CHCTeMEI H300pasdeHo
ABOHHON INTPHXOBHEOH. 1
Hrar, MIIOKECTROM TOULK, KOTO-

poe 3ajJaeéT cHCcTeMa HepaBeHCTB Puc. 62

-+
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x?+ y* <4,
x+y=1,

ABJAAETCA CerMeHT, NOKasaHHBIM Ha pucyHKe 62 aABOMHONA wWTpH-
XOBKOM. <

OcranoBumcea noapobHee HA NPpHUMeEpax CHCTEM, COCTOANINUX H3 NBYX
NHHEeNHLIX HEpPaBeHCTB.

Npumep 2, Maobpasum ma KOOPAHHATION MJIOCKOCTH MITOJKECTRO pe-
WeHUH CcHCTeMEL

y=x - 2,
y=-1,6x + 3.

» MpuoxecTBO TOUEK, 3aj/laBaeMoOe [IepPBLIM HepaBeHCTBOM, — MOJIYVILIOC-
KOCTh, DACHOJIOMKEHHAH BbIle IpaMOH g — x — 2. MuOMecTBO TO-
UeH, SAJABAEMOE BTODRBIM HEPABEHCTBOM, — IIOAVILIOCHOCTh, DPACIIO-
JoxeHHad Belme npAmMor K= -1,d0x + 3. Ilepeceuenne »HTHUX

MHOZEeCTE HOpelCcTabBjgdeT coboH YI0JI, OTMEeUeHHEIH Ha KOoOpIdHHAaT-
HOH ILIOCHOCTH JBOMHONH WITPUXOBHKONH (puc. 63).

IMpumep 3. BosicHuM, RAKOe MHOMKECTBO TOUEK 38TA8T HA KOOPIHHAT-
HOM TLJTOCKOCTH cHCTeMa HepaBCcHCTEB

iy%Ex +1,
1_.';;‘3 2x - 2.

Cxauax ¢ vk.com/material100

» MuomecTBO TOYEK, 3ajlaBaeMoe I[epBLBIM HepaBeHCTBOM, — IIOJY-
ILIOCKOCTE, PACIONIOMEHHAS HUEe npamoi y = 2x + 1. MuomkecTBO
TOUEK, 340ABAeMOe BTODBIM HEPABEHCTBOM, — MOJVIDIOCKOCTB, PAC-

\

\

Y

[ -

\
X

AR 1/
= ——t i

T e—=—= 4
=1
-2

Puc. 63 Puec., 64

—t
B2
=Y

136 BRELEEERVE YpaBHeHWs W HepaBeHCTBa C ABYMA NepemMeHHbIMMN



MOJOMEHHAS BbINE npsMoi y = 2x — 2. Tak rax yranossie roadidu-
UHMEHTEl OPAMBIX

=g 1 moyedy-=2
paBHEBI, TO NpAMLbIe HapaielbHEL. C.‘IE,H,CIBH.TEJI]:HD, nepecedeHueM

VKasaHHBIX NOJYILIOCKOCTeH #ABAfAeTcA IoJjoca, H3obpaeéHHas Ha
pucyHKe 64. <

YnpaxHeHus

461. fsnserca nu pelleHMeM CUCTEMbl HEPABEHCTE
{xz -2y >1,
3x+y>3
napa 4Hce:
a) (4; 2); 6) (—5; 1); B) (—2; —1); r) (6; —5)?

462. (dna padoms:t 6 napax.) lloka:xknuTe WITPHUXOBKOH Ha KOODJIHWHAT-
HOH ILIOCKOCTH MHOMECTEO PelleHHH CHCTEeMbl HEePABeHCTB:

y=x-3, —2x+y< -1,
8 {y-é;—x+3; B) {x—y}B;
= o pe-
) {.r 2y .a.l, 0 {x+y.¢<.3,
X+y < 39 xX=y <2. CrauaH c vik.com/material100

1) O6eyaure, K KakoMy BHAY ya00HO NpHBeCTH HepaBeHCTBA CHC-
TeMBI B 3aganwax D), B) ¥ T).

2) PacopegennTe, KETO BBHIIIOJHAET 3aJaHHA a) H B), a KTO — 3aga-
Husi 0) U r), H BBIHOJHHTE HX.

3) Ilpomepnre Apyr v Apyra, TPaBUALIO JH MOKA3AM0 MIIOMKECTBO
pellleHHH CUCTeMbl HepaABEeHCTB B KaRIOM ciIydae.

463. Ha0bpazuTe Ha KOOPIHHATHCOH IIOCKOCTH MHOMEECTEC pellleHHH cHe-
TEMBI HEPDABEHCTE:
i) x>2, 6) x< -1, " Jx+220,
x=1; y >0 | y-3 <0.
464. 3apaiiTe cHCTEMOM HepaBeHCTB!
a4) NepByH0 KOOPAHMHATHYIO YeTBepTh (BEJWOYaA OCH KOOPAMHAT);
0) TpeTbi0 KOOPAMHATHVIO YeTBepTh (BKJIWOUAA OCH KOODAMHAT).

465. Hzo06pasurTe HA KOOPAMHATHOH IJIOCKEOCTH MHOMECTBO pelleHHi cuc-

TEMBI-
y=>x, x* +y° €9,

8) {ysl-‘l; ) (x-3)+y*<9;

5) {.r”+y2 <4, r) (x -2 +(y +1¥F =1,
x-y=20; (x—2F +(y+17 =9.
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466. (Badava-ucenedosarue.) 1lpn karux sHadeHunx k u b cucrema He-

[y<3x-1, " "
ABEHCTB 3aJAaéT nMa KOOPAUOATIION TLIOCKOCTH:
£ ly > kx+b e “
a) 1oJocY; 8) yros; B) UpAMYH?

Mo:xer JIH 2Ta CHCTEMA He MMeETh pPelleHHH?

1) Obeyaure, Kakoe MHOYKECTBO TOYEK 344aéT HA KOOPAMHATHON
MJIOCKOCTH KAayKJ0eé HepPABEeHCTBO CHCTEMBbI.

2) BrlacHHTe, OpH EaKEHX 3HAUYeHHAX £ ¥ b cHcTeMa HepaBeHCTE
SATAET IIOJOCY; YTOJI; OPAMYH.

3) Jlna ramaoro cayyaa TPOMIATIOCTPHPYHTE CROW OTRET PHCYITKOM,
4) IlpuBennTe IpHUMep, KOTIA Takad cHCTEMA HepaBeHCTE He HMeeT
PEIIEHMH.

467. BagaiiTe cucTEMON HEPABEHCTB!

a) TpeyroJasHHEK, H300paskéHHLII Ha pHCcyHEe 65, a;
0) xoabno, usobpaxkéHHOEe HAa pHeyHEe 65, 0.

a) Y 6) Y

3 \
/—‘ \ Czau‘\aia C vi.com/material 100

/ 1 [ ki
x

2 0 P

Puc. 65

468. Oxua ¥3 cTopoH ocTporo yriaa npoxoiguT depes rouru (0; 0) u (33 3),
a apyrag — uepes Touku (0; —2) u (3; —2). BapaiiTe oTOT YOI CH-
CTeMOI HepaBeHCTB.

469, Pemunre ypabHeHue:
a) (x + 2)% + 9(x + 2) + 20 = 0;
6) (x — 5)* + 2(x — 5) — 63 = 0.
A70. Haiinure obiacrs oupejenenud QyHEUUK Y = ,;’x — B o lh —a
471. oka:xuTe, uTOo A4 J000Tr0 3HAYeHHA X BepPHCO HepaBeHCTEO
6x(x +8)—(bx — 27Hx +17) > 0.

GEL:ERUE YpaeHeHMA W HEpaBeHCTEA C OBYMA NepemMeHHbIMK
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KOHTpPONbHLIE BONPOCHLI U 3afaHNA

Y70 HasbiBaeTCcHa pelleHMeM HepaBeHCTBa C AByMsl nepemeHHbIMn?

Kakyo napy 4ucen HasslBaioT pelleHneMm CUCTeMbl HepaBeHCTB C AOBY -
MS NnepemMeHHbIMN?

M300paanTte Ha KOOPAWHATHOM MAOCKOCTW MHOXECTBO pPEeLUeHWnA He -
paBseHcTea: a) x + y = 4; B) xy = 4.

Ma3obpasnTte Ha KOOPAWMHATHOW NNOCKOCTWM MHOXECTBO pPeLUueHUid Cuc-
TEéMbl HEPABEHCTB

x*+y*< 36,
x+y<6.

Insa mex, Kmo xouem 3Hams 6oabULe

25. HekoTtopbie Npuémsbl peLueHns
cCUCTeM ypaBHEHUA BTOPON CTEeneHwu
C ABYMS NepemMeHHbIMU

PaccMoTpuM Ha NTpHMepax HEKOTOpbIe NPUEMBI pelleHnd “eHiren 0m/ materalloo
ypaBHeHUil, B KOTOpLIX 00a ypaBHeHUS BTOpOil cTerneHH.

Hpumep 1. Pemum cucTeMy ypaBIeTHH
2 -9 —x+By=0,
v -xy+y="T.

» B sT0oil cucTeMe MHOIOWIEH, 3alMCAHHBIN B JeBOHl 4YacTH nepeoro
VPaRIICITHA, MOKITD pPa3JoMHATE 114 JTHICHTLIE MIOMRKHUTE T

X -9 - x+ 3y =
=(x — 3ylx + 3y) — (x — 3y) =
=(x — dylx + 3y — 1).
CHcTeMa ypaBHeHHII NpHMeT BH/
{{x — 3y)(x +3y — 1) =0,
xt-xy+y="1.

IMpouzrenenme (x — 3y)(x + 3y — 1) paBmo UyamQ TOTHa H TOILKO
Torga, xorga x — 3y =0 mmm x + 3y — 1 =0.

PemeEnaMy HCXOIHOH CHOTEMBI ABJAKTCA Te NAPEL 3HAUEHHH IIe-
PEMCHHEBIX X W ¥, KOTOpBIe VIORJIETROPAIOT CHCTeME VpaRHeHHWH
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x—3y=0,
. 1
{f_xy_l_y:?: {)
HJIH CHCTeMe VpaBHeHHH
x+3y—-1=40,
y 3 2)
¥—-xy+y=".

IlosToMy MHOMKECTBOM pelIeHHH HCXOJAHOH CHCTeMbl HABJIAETCH
obbegnHeHue MHOMecTB pewenuii cucrem (1) u (2). Tosopsar, uro
IaHHAd CHCTeMAa PABHOCHJLBHA COSOKYNHOCMU CUCEM Ypaclenuil

(1) un (2): i
x—3y=0,
{xz —-xy +y="1,
x+3y—-1=0,
{x” —xy +y="1.

PempM mepByIH CHCTEMY. BRIDOMHMB TOJCTAHOBKY X = 3Y, HOIVUHM
bl
KEBaZpaTHOe ypaBHeHue 6y + y — 7 = 0, KopHAMH KOTOpOTO dBIg-

1
IOTCH 4YHueaa Y, = _IE’ Y,=1. IlogcraBue HMX 3HAUYEHHHA B [epBOE
— 1
ypaBHeHHe, Haljeém, 4YT0 X, = —35, Xx,= 3. 3HaumT, cHcreMma (1)
: 1 il Cradan © vk.com/material 100
UMeeT peleHus [*35; _IE) u (3; 1).

Pemum cuactemy (2). BEIIONMHME DOACTAHOBEY X = —3y + 1, moaryuuM
KBajipaTiioe ypasnenue

(-3y + 1 -y(-3y+1)+y—-7=0,
KOTOpOE Iocie VIpOIleHHA OpHMeT BHI
2y’ -y —-1=0,

OTKEYOA Ify= —%, 4= 1. TlogcTaBUE 3TH 3HAUEHHA B IIEPBOe YPABHE-

Hue cucremel (2), maligém, uro x, = 2,5, x,=—2, 3waunT, cucTe-
ma (2) mmeer pemenua (2,5; —0,5), (—2; 1).
Hcxoapaa cucreMa uMeeT 4 pelleHId.

O (-3%; -1%), 3; 1), (2,5; -0,5), (~2; 1).

Takum oOpaszoM, MBI pelINJIN HUCXOJAHYIO CHCTEMY YpaBHeHMIl, 3ame-
HHB €€ COBOKYIIHOCTBIO ABYX CHCTEM.

IIpumep 2, Pemum cHcTeMy ypaBIenmui

x"—y = 3xy.
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» Bocnonbayemces cnocobtom chnoxenusi. Ilepsoe ypaBHeHHe OCTABUM
Des M3MEHEHHSI, A4 BTOPOE VMHOMEHM HA 3. SATEM CIOMHM IIOUIeH-
HO JeBBle W TpaBBle WacTH Vvparaenawid. [loxyuwmm  ypaBHeRHe
5x% = 10xy, KOTOpOE MOKHO TIPEACTABATL B BHAe x(x — 2y) = 0.
SHAUHUT, HCXOAHYVIO CHCTEMY MOMKHO 3AMEHHTH PABHOCHIBHOH el co-
BOKVIITHOCTHIO JIBVX CHCTEM:

I x =0,
x* —y=3xy,
x =2y,

{xz -y = 3xy.

Ilepeas cucrema uMeeT eguHcTBeHHOe pemenHue: (0; 0), Bropasa cu-
cTeMa HMeeT nea pentenma: (0; 0y m (—1; —0,5).
HUK{J,I[HHH CHCTEeM: HMeeT JBA pPelleHHA.

Orper: (0; 0), (—1; —0,5).
Hpumep 3. Pemuum cucremy ypaBHEHMI

2 2
3x " +4xy +y =0,
= Bbxy—8y—T7=0,
» Jlepas yacTh NEpPBOr0 YPABHEHUH CHCTEMbl — OJHOPOJHBIHCRHAGRYLCoM/matsnall00
WIeH, T. €. MHOTOWIeH, KaKIBIH UieH KOTOpPOTO HMeeT OIHY H TV

e cTeleHb. ;
Pazgenum obe 9acTH TepBOTO YpaBHEHHA Ha Yy, HpeAnoaras,

x
gro y # 0. TlonyuuM KBajapaTHOe OTHOCHTEIRHO — YpaBHeHHE
Y

3(5
Y

BOro ypaBHeHus cucreMbl. Ho Tax wax mapa (0; 0) me saBasercs
pellleHHeM BTOPOr0 YpPaBHeHM#A, TO CHCTeMA

2
+ 4£ +1=0. IIpu srom mbr norepaem pemerne (0; 0) nep-

-

3(5
y

™ =By = Jp =T = 0

4 4£ +1=0,
uy

HBIAACTCH p&BHGEHJlI}HDﬂ HCXOHON cucreMe.

O6osHAYHE = 6ykBoii ¢, moayuum ypaBHenme 3t°+ 4 + 1 =0,
Y

Pemus ero, maiigém, uro t, = -1, ¢, = —-1-. re =1 gm £=-1
3 y y 3
Orcioga x = -y HIH X = —%y.
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Taxknm OﬁD&EDM, pelmenHe HCXGﬂHGf‘I CHCTéMBI MOMHO CBEeCTH K pe-
IMeHUK COBOKVIIHOCTH JABYX CHCTeM:

= x——y

el
x=-3Y
| [x*—5xy-3y-T=0.

Pemius nepeyio cucremy, HaljieM, 4TO

_ =3+ N1TT 3 - V177 B -3 - 177 3+ 177

=1 *HTT a3 M T 13 T T g3
Pemne BTOpPYIO cHCTeMY, HaHAEM, 4TO
7 5
x3=IE’yu:_liﬁ;x4=—1’yq=3-
OrBerT:
(na +177_ 8 -le?) (—3—J1??_ 3 +J177 ) (i. .5 } s 8
12 ’ 12 ' 12 ’ 12 S i16° 16 P

lIpumep 4. Pemuum cucremy ypasBHeHMI

2+ 3xy + ¢yt =11,
xy +x+ y=~5.

CrauaH © vk.com/material100

» VYpaBHeHMA B 3TOH CcHUCTEMe COAEpPXKAT CYMMY NepeMeHHBIX x + y,
NPOMSBEJEHNe Xy W CyMMY KBaapatoB x° + y°. Eenw B sroit cucre-
Me 3aMeHHTh X Ha ¥, a ¥ Ha X, TO OOJNYYHM TV :Xe cHcTeMy. Takue
CUCTeMbl HAZBIBAKT cuMmempudeckumu cucmemasmu. Ux ynoduo
pemaTk, BBOAA HOBEIE DepeMeHHEIE.

Ilyers x + ¥y = u, xy = v. Torga
2+ y=(x+y) - 2xy=u®- 2v.
B pesyiarrare moayduM cucreMmy

u2—2v+3U:11,Te u* +v =11,
v+u=2>5, "7 v +u =5.

Peuwins aty cucreMy crnocodboM MOACTAHOBKH, HaWaém, 4To u, = —2,
vy, =T, y= 3, v,= 2. Beinonuue oBpaTHYIO SAMEHY, IOJYYUM COBO-
KYIHOCTL cUCTeM

xy="1,

{x+y=3.
xy=2.
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Ilepsasa cucTemMa He HMeeT pelle
u (2; 1).
Orerer: (15 2), (2; 1).

yopaxHeHus

472. Pemture cucreMy ypaBHEHMIL:

3 (x - 2y)(x +3y)=10,
-y =12;
473. Peminre cucTreMy ypaBHEHHIA:
x*+xy-2y°- x+y=0,
a) 2 2
x"+ Y= 8;

Hui. Bropaa mMmeer pemenna (1; 2)

x*—4dxy + 3y*+ 2x — 6y = 0,
x*—xy +yi=".

0]

J'x‘z—ﬁxy+ 5y°—x+ 5y =0,

] : :
) |x* —209% = 5.

474. HaitauTe Bece PEIIeHHUS CHCTEMEBI YPABHEHIIH:

a) x*-3xy+14 =0,
3x® 4+ 2xy —24 =0:
475. Pemure cucreMy ypaBHeHHIl:
u [¥*+8xy —104°= 0,
x* - 4xy + 3y =0;

476. Haiifute BCce pellleHHUs CHCTeMbl YDPABHEHHIl:

B) -

[2x* - 6y = xy,
[3x2 — 8y = 0,5xy.

5) {xz—kxy—ﬁyz:i),

xz—l—Sxy:—Zy—ﬁ:O.

CxauaH c vk.com/material100

A o e x_ ¥ _
a){y =x 127 6)ly =x 2.3,
-yt =T; x*+ y? = 29,
477, Pemiute cucteMy ypaBHEHMIl:
2 » 2 _
) xﬁ + xy = 6, 6) xz xy =1,
v+ xy=38; Yy —xy =9.
478. Peuture cucreMmy ypaBHeHHIA:
i 2 _ 2 2 _
a) x°+ gt= 25, 6}x+y_26.
xy=12; x+y=6.

479, Haiiiure MHOMKECTBO pemeHni cHCTeMbl:

xX*+xy+y*="1,
x+xy+y=25;

op

o JAx(x + y) + if =49,
dx(x—y)+y =81;

ﬁ;{

——

x*+ xy+ y* =19,
K- XY A=Y =1

6 [8x(Bx-4y)+4y =64,

|8xBx+4y)+4yf =16.

Ana Tex, KTo xo4eT 3HaTh Donblue
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JAGHGAHMTeNbHBbIE ynpaxHeHus K rnase IV
K naparpady 7

481. JokasxKHuTe, YTO YPABHEHHE HE MMEeT pPelIeHUH:

a) x*+ 4xy + 4y° + 5 =0; B) x° - 2x + y* — 4y + 6 = 0;
6) x%— 2xy + 8 + y® = 0; r) x%y? — 2xy + 3 = 0.

482, loka:;xuTe, YTO VpaBHeHHe HMMeeT eTHHCTBeHHOE pelleHHea:
a) x*+ 12 +2x+ 1 =0; B) ¥ —2x + y: + 4y + 5 = 0.

483. Cocrasere ypaBHEHHEe, rpapuKEOM KOTOPOro ABIAETCH:
A) mapa OpsIMBIX ¥ =X + 5 U y = x — 9;
6) OKPYRHOCTE X° + y° =4 u napa HpaMBIX ¥ = —3 U § = 3;
B) runepbona xy = 6 u okpymHoeTh x° + y° = 1.

484. TTocTpoiite TpadhuUE YPaBHEHMS:

a) 2+ —2x —dy +5=0 6) ¥ —xt=0.
485. IlocTpoiiTe rpadHE YpaBHeHHA:
=% - L+ -16 1
a) :_E—U. B}yz——d_{]‘
6) y-x* = 0: r) f—i_—tﬁ_l =0 CiauaH ¢ vk.com/material100
_x_z -1 * _1.2 o u.! =

486. TIpu KaxKOM 3HAYEHHH ¢ OKpy&HOcTh (X — af + (y — 3)° = 16 mpo-
XOJHT depes3 TOUKY:

a) A(2: 3): 6) B(7: —1); B) C(=2; 7); r) D(1; 5)?
487. Haiipure Iesible pellieHUs ypaBHEHWS:
a) x* -y = 5 6) x° — y?=8.
488. PemnTe rpadruecKH CcHCTeMY VpaBHeHHI:
ﬂ}J,;,.'+.x‘+x’lzll}, r) {A‘.Z-i—yzzll],
| x— y =10; xy = 3
o (FTRYES o
y=x"—4x+ 4; oo Rl St
8) {.rz—l- y%=25, 8 {y:—xz-i—ri,
y=2x" 143 y = lx/.

489, Mzo0pasue cxeMATHYECKH TPA(UKH VPABHEHHH, OIPEIeINTe, UMEET
JH pelleHH:d cHCcTeMa YPaBHEHHH H CKOJBKO:

o [F-y+t11=0,
ly+ & =4;
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(x+3F+(y+4F =1,
6) i 3
(-2 +(y—-1)=4;

3 {y = |},
1. 3
g¥ — Y= 0.
490. Cronbko pelleHHIT MOMKeT MMeThL CHCTEeMa yVpaBHeHHIl
IE + y:! = rl—T‘
y =_x*+ 4,
rie r — IOJOKUTEeIbHOe UHCI0?

491. IIpy xakHX 3HAUYEHHHAX M CHCTeMa VpaBHeHHH
IE g yz =T 5,
X—y=m
uMeeT: a) ogHO peuenue; 0) agBa perreHus?

492. PemiuTe cucTeMy YpaBHeHHI:

x+3y=-1, 25 — 8y — 5x — 2y = 26,

Y g )
X4 2xy+y= 8§ P =y

) 2x —y =1, 2 4x® — 9y* + x — 40y = dB4n ¢ vk.com/material 100
xy—y +3x=-1; 2x— 8y = b

8) 2x+y -11= 0, ) 3x* +y® +8x +13y =5,
2x + by — 4y — 6=0; x—-y+2=0.

493. HalinywTe BCce pemMieHHMA CHCTEMEBI VPaBHEHHWH:

) x-y=4, # 2x -y = 9,

(x -1}y +1)=2xy + 3; (x +1}y +4)=2xy —1;

5) {y—.r:l, ") _J'x—i-y:l,
Cy +1}x-1)=xy+ 1; | (x = Iy +5) = ¥ - 12.

494. PemnTe cHCeTeMY ypaBHEHIH:

xt+ y":: 40 x* 2;}2:223,
a) : g 0) 2 7
xy = —12; 3 - 2y° =172

495. Pewyre cucreMy ypasHEeHMIA:
2) x*+3x -4y = 20,
x*—2x +y=-5;

' +3x—y=1,
6) {7,
- +éx—2y=1.
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496. PemnnTe cHcTeMY YpaBHeHHH:

2) 2+ y-Ty=3a, 5) x iy =10,
xy+x-y=13; xy—-2x - 2y =2

497. Pemure cucreMy ypaBHeHMIl:

2) {{x+yux—y)=n, 5 1€+ =25,
2x-y=1 (x=3)y—-5)=0
6) {xh.- y* =100, 9 [x2 - y? 50
(x - Ty)(x + Ty) = 0; |y + 1) =
498, PemuTe cHcTeMY YpaBHeHHIH:
P R | 'x iy 14
EI_] <X o 6’ H) X + E 1
2x- Yy =05 vy | x 12
- T J -y =2,
B) {x y 20° T) oy 5
x+ 2y = 14; 1; x 6
499. Umeer 1 penieHus cucTeMa ypasHeHUH
3x—4y=-2,
3x + UZ =10, CkauaH ¢ vk.com/material100

x*—y*—x+y =100?
200. UMeroT 1H 00IIvVIo TOUKRY TpadHEH YVpaBHeHHII
x+y=",2x-y=2, x*+txy-y*-y=17
501. Pemure cucreMy ypaBHeHMIl:
&) x*+y*+x+y= 18, B) (x+ y) - 2(x+ y) =15,
- y*+x—-y=6; x+ xy+ y =11;
6) {ngfu;;:?z, y 1&gy - d(x+ y) =45,
x+y=6; {I—I;)? 2(x—y)=3
502. Ecan YMHOMKUTEH KBaJ|paTHBI Tpéxuned ax’ — 2x + b ma KEA/paT-
HBll Tpéxuien x° + a¢x — 1, To momyuHMTCA MHOTO'WIeH YeTBEPTOMH

cTeneHy, B KOTOPOM KO3(M@MUIMEeHTH IpH X~ M X COOTBETCTBEHHO
pasninl 8 w —2, Hatigure a w b,

503. CymMMa ABYX MOJOKHUTENBHEIX YHCET B D PA3s DOJBIIE WX PASHOCTH.
HaliauTe >TH 4YMCIa, eCJH H3BeCTHO, YTO PA3HOCTE WX KBaApaTOB
pasua 180.

904. Ilponaeegene nByX uMcen B 15 pas Doablle HX cyMMbl. Eean
K OepBOMY 4YHCIY OPHOABHTE YVABOEHHOE BTOPOE YHCIO, TO HOIY-
yuTcAa 100. HaiianTe sTH UHcIa.
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505.

506.

a07.

508.

509.

510.

511.

212,

PaznocTs EBagpaTok ABVX uucend paeHa 100. Ecimn ¥z vrpoeHHOro
IEPBOI0 YHCJA BBIUECTH YABOEHHOE BTOPOE YHCIO, TO IOJYIHT-
ca 30. Hainure ath umema.

Haligmre anyamadunoe 9UCI0, KOTOpoe B 4 pasza DOALIIE CYMMEI €r0
uudgp u B 2 paza 0osblle NpoU3BeleHUA ero TUdp.

Ecan yueauTens 0DBIKHOBEHHOH Ipo0H BO3ReCTH B KBajJpaT, a 3Ha-
MEHATEe/Ib YMeHbIUUTh HA 1, TOo Hoayuyuresa apodb, pasHad 2. Eeau
e HICIITedh ,I[l'.i{'.'ﬁI'I FME‘HI:-H.IHTB HA 1., d GHAMEeHATE IR }TBEJIII'-IHTI:

1 >
Ha 1, To nonyumrcsa Apods, pasHaa . Halipure sty Apodsb.
Eenn ypcnurens o0bIKHOBEHHOH ApodH VEeIHMUMTh HA T, 4 3HAME-

3
HATeJlL BO3BeCTH B KBalpaT, TO HOJYHHTCH ,El,p{)'ﬁh, pPaBHaA E Ecnu

de YHCJIHTEe b OCTABUTL De3 M3MeHeHHs, A 3HAMEHATe/lb YBeJIHYHUTDL
1 o
Ha 6, To nonyuurcd ApodL, paBHad o Haiigure aty Jgpobs.

Huaromnann npaMoyroiasnnika pasna 15 cwm. Ecow oany M3 ero cro-
POH YMeHBIIHTH Ha 6 cM, a IpYyIVIO VMeHBIIHTDb Ha 8 CM, TO IIepH-
MeTp vMeHbmHUTCeH B 8 pasa. Haligure cTopoHBL HPAMOYIOJIbBHHEA.

Bacceiin HanogHsercH uepes nepsyw Tpydy Ha 5 u ObicTpee, uyem
Hepes BToPyI. BaccellH MOMHO HATOAHHTE, ECJIH OTEPBITh CHANAA
OIHY IepBVIC TPYODY Ha O 4, a 2aTeM OJHYV BTOPYI0 Ha 7,D 9. 3a

Tpy6?

Yrohsl HATOMIHHATE 0ACCEHH, CHAYANA OTKPBLIN OJHY TPYOY M depes
2 W, He 3aKprIRad e¢, OTKPELIW BTOPYVIO. Hepes 4 ¥ COBMEeCTHOH pa-
GoTel TpyO DacceilH ObLi HanoaHedH. OjgHa Bropasa Tpyda mMorima Obl
HATIOJHUTE Oacceiin B 1,5 pasa OvleTpee, weM OJH& TEpBafg. 3a
CKOJBKC YACOB MOMEHO HAOOJHHTE OaccelH depes KamIvio Tpyoy?

Ha npryx ropofoB, paccTodHde MOHEIY KOTOPEIMH paBHo 270 KM,
OJHOBPEMEHHO HABCTPEeYyY APYD APVIY BbIXOAAT [BA IOE314 U BCTpe-
HAOTCH 9epes 3 y. Ha sech I¥Th OJHH H3 IIO0e3TJ0B TPATHT HA 1 q
21 mue bdoaenre, Yem apyroii. HaWimuTe ckopocTes Kamkaoro moeasa.

013. U3 nynxroB M w N BoIexanw OJNMOBPEMENHO MABCTPEYY JAPVE JIPY-

rvy aepa aproModmId. OJHH H3 HHUX OpHeXal B OVHET N uepes 1 4
15 Mmue nocae BeTpeuw, a Apyroid — B nyHET M gepes 48 muH
nocye rerpeun, Paccroanue mexRay nyngramMmua M u N pasmo 90 k.,
HaliguTe crOpoCTH ABTOMOOHIIEH.

514. [Tpoe TYPHCTOBR HAVT HaBCTpeuy APYT IpPYyIy Ha OYHETOE A u B.

lleperiii Beiuen Uz nyuxTa A Ha 6 4 Ho3He, UeM BTOPOH M3 NVHETA
B, ¥ opm ncTpede 0OKazaNOCch, YTO ONM mpoméT na 12 kM mennire
eroporo. Ilpomoir:Eaa IBHKeHHE ¢ TOH e CKOPOCTBLIO, IepBbIH NpH-
e B uyHET B uepes 8 u, a Bropoil — B OyvHKT A uepes 9 u
mocae Berpedr, HafinTe cKOPOCTE KamIoroe TYPHCTA.

*.-I.I :-|i|:l_|i-'i |;,..I!E E'".El" 'rli-::':-.} "i".'?‘:.i'.-i L ol | _!:':I"'

t.com/material 100

CKOJIbKO HACOB HAIOJHMTCH DacceilH 1IpH COBMECcTHONI palore ofeirs
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K naparpadgy 8

915. Mzobpasure HA HOOPIAMHATHOH ILIOCKOCTH MHOMECTBO PelleHMil He-
PaBenCcTRA:

a) y — 2x > 2; 6) x +y < —1.

916. Mz00pasuTe HA KOOPIMHATHOH IJIOCKOCTH MHOMECTBO TOYEK, 38I4H-
HOE HCPDABCHCTBOM:

a) (x — 3)° + (y + 3)" = 4; 6) y=x® — 5x + 6.

917, T'me ma KOOPAWITATHON TIIOCKOCTH PACTIONOKETLI TOYKH, ¥ KOTOPLIX:

a) abcuuecca Doablle OPAUHATEL;
0) opguHaTa OoabBIne AGCIIHCCHI?

518. Kakoe MHOMECTBO ToYeK KOOPAMHATHON INJIOCKOCTH 3ajaércs Hepa-

BEHCTBOM:
v v T & - £

a) x*+ y® —4x — 8y < 0; 6) x> —6x +y+4 > 07

519, U3obpasure Ha KOOPAMHATHOH MJIOCKOCTH MHOMKECTBO penleHHH He-
paBeHCTBAa:
a) y = |xf; 6) ¥ =l — 2.

920. Karoe mMHOMecTBEO TOYEK 3aJAéT Ha KOODJMHATHON [JIOCKOCTH He-
PABEHCTEO: CkauaH © vk.com/materiali100
a) (x - 1My — 1) =0; 6) x2—y?>0?

521. [Tokaxure, uro HepaseHcTBOoM |x| + |y|< 1 ma xoopaumarmoil mio-
CKOCTH sajaércs ¢purypa, nsobpaxkénHas Ha pucyHke 66.

522, MaobpasuTe Ha KOOPAMHATHOI IJIOCKOC- Y
TH MHOMKECTBO peIIeHMIl cHCTeMbI Hepa-
BEHCTB:

a) x®+y*< 25, 6) x*+y*=9,

xy < 0; xy =0.

|
=
i
=Y

023. VEasmure rakue-uHudyIb 3Havyenusa k& u b,
OIPH KOTOPBIX CHCTEMA HEPABEHCTR

y<2x+3, —
{y = kx+b

3aJaéT HA KOOPAHMHATHOH ILIOCKOCTH: Puc. 66

a) nojocy; 0) yrou.

524, KaxuM MHOMKeCTBOM To4YeK H300pajkaeTcsd MHOMKECTBO pelleHHH He-
paBeHCTBA:

a) y(x* +y?> — 1) =0 6) x(x® — y) = 0?
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APUDOMETUYHECKAS
U TEOMETPUYHECKASA NPOIPECCUMA

Bam yxe npuxoamnochb BCTPEYaTbCA C NPOCTENWMMK NpUMeEpamMm Ymc-
NOBLIX NocnefoBatensHocTeid. B 370l rnaee Bel yaHaeTe o cnocobax 3apa -
HWASA MOCNefOBATENBEHOCTENW, HAYYMTECh BhIMWUCANTE 4YNeHsl NocnefoBRaTelb-
HOCTW, 3308HHOKW C NOMOWLKD GOPMYNbl A-r0 YNEHA WK PEeKYPPEHTHBLIM
cnocobom. Bbl NO3HAKOMUATECHL CO CBOWCTBAMW WMHTEPECHLIX NOCNenosBa -
TENbHOCTEN — apudpmMeTUYeckorn 1 reoMeTpUuYecKor nporpeccmﬁ ¢ dop-
MYJaMW 1-r0 YIEHa U CYMMbl NEPEBLIX 17 YNEHOE 3TWX NMPOrpeccuia. @Qgﬁ@ﬂk
en 00paTrTb BHMMaHWe Ha CEA3b apupMeTUHeCKor Nporpeccui ¢ NMHENHOM
GYHKUMER, a FrecMEeTpUYECKOr — ¢ nokasarensHoil dgyHkumerd. Bam npw -
OETCA BLINONHATE PasHOOOPa3Hble YNPaxXHeHWs, B KOTOPLIX M3YYEHHbIE CBe-
[EHWUA O Nporpeccuax Haxoodar npumeHeHwe. Cpean 3afaHuii Ha nporpec-
CUM Bam BCTRETATCA pPas/WyHLIE 330341 C MNPakTUHECKUM COOepRKaHWemM,
C CIOXKEeTamu, B3ATbIMM M3 KYQCOB reometpru v dusmkn. Bac, 6e3sycnoBHo,
NPUBNEKYT 380341 HAa BbYMUCNEHWE CNOXHbLIX MPOUSHTOR, HaxoadalMe LW -
pokoe NpUMeHEeHWe Ha NPakTUKe, B YaCcTHOCTKM B OaHKOBCKMX pac4éTax.

com/material 100

. | APUDMETUYECKASA MPOrPECCHUSA

26. NocnepoBarenbHOCTW

Byaem BbIIHMCBLIBATE B NOPAJKEe BO3PACTAHHMA IOJIOMHATE/NbHBIE YET-
"Hele yncaa. [lepsoe rarkoe uucino — 2, propoe — 4, rperbe — 6, uer-
BépTroe — 8 u 7. 1. IonyauMm nocredosamensHOCmb

2; 4; 6; 8;

fcHo, 4TO HA NATOM MecCTe B 2TOH IIOCHEJOBATEJILHOCTH OYyeT YMCJIo
10, ma pecatom — uucao 20, Ha corom — uncao 200. Boobme ana

§9. ApuhmeTnyeckans nporpeccus 149



A00r0 HATYDPAJBHOTO YHCIA B MOMKHO VEa3aTh COOTBETCTRVIOIIEE eMY
IOJIOMRHTEIBHOE YETHOE 4HCJI0; OHO PABHO 21.
Paccvorpum emé oy TOCAEAOBATENLIIOCTL, DByAeM BLINHCLIBATE
B NOopAlke VOLIBAHHA NpaBHIbHBIE Ip0o0H ¢ UHCIWATENeM, PABHBIM 1:
11,1, 1 1,

3 ®=es @

2234’5 6

-
»

HJns moforo marypannioro YUeIa N ML MOJKEM YKA3aThL COOTREeTCT-
BYIOIIYIO0 Apo0b, CTOALIVIO B 5TOH IIOCIAeNOBATE/ILHOCTH HA N-M MECTe;

OHA paBHA T Takg, HA WecTOM MECTE AOJHHA CTOATE ApPodbL ‘.li;* HA
1 1

TPUAIATOM — 00b —, HA THICAYHOM — 0bs ——.

PHAIL Ap 31 ap 1001

Yucna, obpasywumne mociaefioBaTeJbHOCTh, HA3BIBAIOT YJAeHAMU NO-
credosamenbrocniii. YieHsl nocleloBaATEbHOCTU 00bIMHO 0DO3HAUAKOT
ﬁFRBHMH C HHACKCAMH, YVHEASEIBAHIIIIITMIT T[[]I]HI(ROBBIfI HOMED WIeHA, Ha-
OpHMED, @, @,, @ a, I T. I. (YZUTAOT: «@¢ OepBoe, @ BTOpoe, @ TpPeThbe,
@ YeTBEpTOe...»). Boobile 4yineH noc/iefoBaATE/IbHOCTH C HOMEDOM R, HJIM,
KAK TOBOPSAT, M-I wieH nocaedosamensbHocnu, 0DOZHAYAIOT JAMY
mocjleJOBaTe/ILHOCTE OyaeM oODO3HauaTh Tak: (a,).

B paccMoTpeHHbIX IIpUMepax Mbl MMeIH Aefl0 ¢ HOoCleloBaTe/lbHOC-
TARMIT, COTERNRAITHLNIT 6&(!R()HE"—IH(} MHEOTO 4IeH0B. Taxie IaCIeT0BATENL-
HOCTH HAa3bIBAKOT Oeckoneynbimu, OIHAKO OOCIeI0BATEIBHOCThH MOMKET
COIepEATh M KOHEeYHOe 4YMe/ao 4ieHos., B rakom ecavuae ed<3asbygagpimatsrz100
HOHELHOL. HHHPHMEI], KOHEYHOH SBIAEeTCH TOCIeJOBATEIRHOCTE OABY3-
HAaUYHBIX YHCeJ

n*

10; 11; 12; 13; ... : 98; 99.

Yrobel 3a/1aTh NOCAEJ0BATEIBHOCTL, HYKHO YKasaTh crnocob, No3Bo-
NAONHHE HAHTH WieH IOCIeJOBATEJLHOCTH C JIOOBIM HOMEDOM.

YHacTo IOCAeNOBATEARHOCTE 340AF0T ¢ ITOMOIIBH) g]ﬂp.ﬂi’-y.-‘tbi -20 w.ae-
na. Hampumep, TOCTeIOBATETLHOCTh TOIMKHATEILHBIX USTHBRIX THCET
MOXHO 3ajalb (GopMyloll a,= 2n, TOCTefOBATENLHOCTL NPABHILHBIX

= m 1
apobeii ¢ unenureneMm, paBHeiM 1, — dopmynoit b, = e

IMpuseném apyrue npuMepbl 3ajlaHus NOCHeA0BATeNLHOCTH (opmy-
JOH n-ro WIeHA.

IIpumep 1. IlveTs mocienoBaTelILHOCTE 3alaHa (QOpPMYION

iy, =n° = 8n.

[

IlogcTarnaa BMecTO 7t HATVpaidbHEBIe uHcaa 1, 2, 3, 4,
noayusem

Yy, =2, y,=—2, y,=0, y, =4, y, =10, ...
PaccmarpuBaeMas moc/ieloBaTeJLHOCTL HAYMHAETCHA TaK:
—2; —2; 0; 4; 10; ....

H T. D.,
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IIpumep 2. IlyeTe nDociedopaTelIbHOCTL 3alaHa GQOpMYIOH
2, = (=13 10

Bee unensr aTon nocneloBaTelIbHOCTH C HeYETHBIMHA HOMeEpaMH paB-
Hel —10, a ¢ uérHbiMK HOMepamMmu pasHbl 10:

Il == _]D, JC2: -I-D, J.'-:i: _]ﬂ, x4: 1[}, wen
[].GJI_‘,-"-lﬂGM nmociaeroBaTe/IbHOCTE
-10; 10; -10; 10; —-10; ....

IIpumep 3. PopMyIoH ¢, = D 3314€TCH HOCJIEIOBATENbHOCTE, BCE Wile-
HBl KOTOPOH paBHLL D@

9; B; 03 D3 DY wen s

PacemoTrpuM emé oauH crnocod s3ajgaHMsa nocaejoBaresnbHocTH. OH
COCTOMT B TOM, YTO VKA3LIBAIOT €€ MepBbIH YjleH HIH [epBbie HECKOJIb-
KO UJIeHOBR W (POPMYJIY, BHpa:Maroniyico Jiobol 4iIeH ITocJeloRATeNLHO-
CTH, HAYMHAA ¢ HEKOoTOpOoro, 4epes lupeablayiine (O0HH HIH HeCHOJIbHEO).
Taryw dopmyny HAIBIBAKIT pexyppexmuoit (0T JATHHCEOTO CI0BA
recurro — <BOZRPANIATRCA»), a COOTBETCTRYIONIMH crmocod zafauma mo-
clel0BATeIbHOCTH PEHYPPEHMHBIM CROCODOM.

ITpuBegém mpUMep 3AJAHHA IIOCIEIOBATENBHOCTH PEKYDPEHTHBIM
CTIOCODOM.,

CraugH © vi.com/m

IIpumep 4. Ilyere (u,) — HocleJOoBATENBHOCTB, B KOTOPOH i, =1,
=T, Wyry S atolls 3 TIPW-A 2,
Brnimuniem mepBhie HecKOMLEO 66 WIeTIOR:

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ....

JTra HOC/HEJOBATE/ILHOCTE ONMCAHA B padoTax HTANLAHCKOrO MATEe-
MAaTHEA JIEDHHP,EO H3 HHEH, H3BeCTHOTO II00 HMeEeHeMM JIEDHE’[]),I[G
Puoorayuy (1180—1240). Yuensl 210l 110CHeI0BATEILHOCTH HA3bI-
BAIOT HUucCAdmu Puiorayyl.

ynpaxseuus

525. Beiuuiiure HepBbie HECKOJLHEO UYIEHOB NOCHENOBATENLHOCTH HATY-

T panLILIX 9UCEN, KPATHLIX 3, B3ATHLIX B TOPAJKE BO3pacTanvsd, YKa-
JHHTe IIepEBbIH, OATHIH, JecATHIH, COTHIH M R-H 4WIeHbl 3TOH IIocte-
A0BATEeNbHOCTH.

526. Masecrno, uro (¢,) — ULOCIHENOBATENBHOCTh, BCE WIEHbl KOTOPOM
¢ HeYSTHBIMH HOMEPAMH PaBHEI —1, a ¢ 4éTHBIMH paBHBI (). BrI-
[IHIIATe MepBble BOCEME WIEHOB 2TOH HociefoBaTeabHocTH. Haii-
JHTE €15y Cucs Cagps Cosgs Caps Cop oy (B — I11POH3BOJIBHOE HATYPAJb-
110e YHUCa0).



027. IlyeTs (@,) — DocaedoBaTelIbHOCTh KBAaJPATOB HATYPAJABHBIX UYHCE.
BrinumuTe nepeble JeCATh YWISHOB 3TOH DocIHeaoBaTenasHocTH. Hail-

AHTE g, Gyps G
928, Kaxo#t uren mocIeloBATCILIOCTH dy, o, Qas o
a) clenyer 3a WICHOM dgg, Qogy @pe Q10 @y iy Toys
0) npeAmIecTBYeT YNeHY Ay, Qg0 @, » Ay g Qg
029. TlepeumcanTe WIeHEBI TOCAEAOBATEIBHOCTH (X,), KOTOpbIE pPaclojo-
JHEeHbl MeHIY:
a) Xy U Xy 6) X, M X, .6 B)X, 4 W X3 T)X, W X,

530, HafifmTe MepBLIe MIECThL WICHOB MOCICAOBATENILIIOCTH, 3a8Tanioi Qop-
MYJI0H 1-ro 4ieHa:

n

a) x,=2n—-1; B) X K)o =2" &
6) x,=n°+ 1; r).x. =1 s B e) x, =0,5-4"

531. IocaegosarensaoeTs (b,) sagana dhopmymoi b, = 2n° + 3n. Haiigure:
a) bss 6) b1ps B) by

532, ITocenosarensuocts (a, ) sagana dopmynoit a, = n* — n — 20. Vka-
HHTEe HOMEPA OTRDHIOATSABHBIE UWISHOEB INOCHEeNOBATEIBHOCTH I BbI-
YHCJIHUTE 2TH TIeHR,

&

533. Bruiuucrure BTOPOI, TPeTHH, YeTBEPTRHIH W TATLIH WICTHREHOCAEAO™matarial 100
BaTenbHOCTH (b,), ecIH H3BeCTHO, UTO:

a) nepselifi yineH pasedH 10, a kamablil craeaywouui Ha 3 Ooablie
npeasiaymero, r.e. b, =10m b, , , = b, + 3;
0) nepsbli uwiaeH pased 40, a KamAbIA CAEAVIOLUIMNA paBedH Lpelbl-

s, ...}"

ayuieMy, genéHsomy Ha 2, T.e. b, =40 m b, |, = >

534, BLImuimuTe MepRLIe MATL YICHOR TOCISIOBaTEILHOCTH (¢,), eCaH;
a) @y= 1y o =@+ I B) @ =106y @& 4 =~=0:8a:3
_ _ . _ |
B) a, =1000, a, ,, =0,1a; rya =8, a, ;=0

no

935, BeIDHIINTe IlepBbIe UeThHIpe UJieHa IOocIejoBaTeldbHOCTH (6, ), ecuan:
H')h‘lzﬁr E}u+1:brr+5; ﬁ} bl=51 E’-'..|t+1:b.rtl'ﬁ'

536. HaliguTe mapy HOJOEHTENLHBIX YHcell X U I, VIOBIETEOPAIOIIHX
ypaBHeHHT0 Xx° + y®= 45, eciu UBBECTHO, YTO Y BABOE DOJbLIE X.
537. Pemunre ypaBHEHHE:

a) 4x* + 4x* — 15 =10 6) 2x*— x° — 86 = 0.
538, PemTe nmepaBencTRO:
a) x4+ x—42<0; 6) (x + 11)x + 4)x — 1) > 0.
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539. IIpeacraeere BhIpAXEeHHEe B BUJEe CTRIleHM ¢ OCHOBAHHeM 8 M HAali-
AHUTE €70 SHAYCHHS!

a) 81+ 3%, gy BRIy 9-5-(1]'”- r) (-39 - 279
¥ _9_2 b ) [ .

27. Onpepenevve apudmeTrnyeckKkon
nporpeccun. @opmyna n-ro 4neHa
apundmMmeTn4eckKkon nporpeccuu

PaceMoTpuM 4HCIOBYVIO IOCHENOBATEILHOCTD:
1= 5: 9: 183: 17: 21: ...,

Kamapiii eé uneH, HAYMHAA CO BTOPOro, nojydyaerca npubaBieHuem
K OpeabliyiieMy 4jaeHy 4yucena 4. Jra nociaejoBaTeLHOCTHL HABJIHAETCH
OIPHMEPOM aPUPMEMULECKOU NPoZpeccuil.

: Apudmernyeckoii Tporpeccuei HAABI-
BACTCH TIOCJENOBATENLHOCTE, KasKARIH YJIeH KOoTopoil, HaumHag
CO BTOPOro, pased NpeibLIyIIeMy WIeHY, CJAOMeHHOMY oogi-c icom/ materal1o
HHM F TEM e JHOIOM.

Huaue rosops, mocjaeloBaTelIbHOCThL (a,) — apudmMeTHUecKas IIPO-
TpeccHA, ecau AAA Ji00oTo MaTypanLAaoro N BRIMOJNSETCS YCIOBHE

8,4 1=y,

e d — HeKOoTopoe YHCIO.

Wz onpepenenus apudMeTHUECKOH LPOrpeccHH CIeiyer, 4To pas-
TOCTE MEMAY JIOOLIM €8 WIenoM, HAYWHAags CO BTOPOTO, W TPEILIIVIIIHM
YJIeHOM IHOCTOAHHA W paBHA d, T. €. IpH M000M HaATYPAJILHOM N BepHO
PABEHCTEO

a ., —a,=d.

Hrcno d AA3LIBAIOT PASHOCHILIO QPUEMEemMUYeckol Npoepeccuu.

Yrobsl zamarh apudmMeTHYECEYH HPOTPECCUI0, AOCTATOYHO YKASATh
86 HNepBBIM 4YieH M pasHocTts . lIpueeneés npHMepDsI.

Ecimm a; =1 u d =1, 1o nonyunm apudmMeTUUECKYIO LIPOIPECCHID

1; 2; 3; 4; 55 ...,
WieHbl KOTOPOHl — IOC/Ae0BATeJNbLHEIE HATYpAJbHBLIE YHCJIA.
Ecmu a;, =1 u d = 2, 7o moaydyuM apupMeTHIECKVIO IPOTPECCHIO
1; 3; &5: 7; 9; ...,

B

§9. ApndmeTuHeckas Nporpeccus 153



KOTOpas HABIAETCA MMOCHeJ0BATENBHOCTEI0 MOJOMHTEIBHBIX HEUETHBRIX
HHCemN.
Ecim @y = -2 u d = -2, ro nonyuum apudmMeTHyecKyO [IPOrPecCUr

=g =4 g —8;=10; ...,

KOTOpas ABJAAeTCA MMOCJeJ0BATebHOCTHIO OTPUIIATEIBHBIX YE€THBIX YMCeJ.
Ecin @, =7 u d =0, To aMeem apmpMeTHYECKYH) IPOTPECCHE

1 s B s

BCe WiIeHBbl KOTOpPOH paBHBI MeKIy coboil.

3HaA HepBblil YWiIeH U PA3HOCTL apu(MeTHUYeCKOH NpOrpeccHm, MOMK-
o HaiTH J000H e@ YJIeM, RLIYHCIAA TOCAeJ0OBATEeILIO BTOROH, TPeTHIH,
YeTBEPTHIH U T. A. uieHbl. OJHAKO 14 HAXOKIeHHS WIeHA IpOTpeccHH
¢ DonBIIHM HOMepoOM TAKOH crocob seypoben. IlocrapaeMces OTBICKATH
crrocod, TpedVIONIHHA MeHENIeH BRIMHCIATEILHOW paboThH.

Ilo onpeneneHHD apHpMeTHUECKOH NporpeccHH

Gy =+

ay =@, +d=>{a; +d) +d=ag;+2d,
a, =a;+d=(a, +2d) +d=a, +3d,
a, =a,+d=(a,+3d)+d=a, + 4d.

TouHo Tak e HaXoAWM, 4UTO 4, = ¢, + dd, @, = a, + 6d, ... . Boobwe
urobsl HaliTu a,, HY:AHO K a, upubdasuts (n — 1)d, T. e.
CrauaH ¢ vk.com/material100

a =a, +d(n—1).

n

Mpr nonyuunu gopayiy n-20 4iaeHa apuimemuieckoll nPpozpeccul.
ITpuBegéM OpPHUMepRI PEIIEHHA 34049 ¢ HCIOALIOBAHWEeM 2T0i (hop-
MV IIBI.

IIpumep 1. IlocaegopaTenbHOCTE (¢,) — apHdMeTHUecKas IIporpec-
cusi, B koropou ¢, = 0,62 u d = 0,24, Ilaiigém maTHAecATHIH 4jeH
2TOH TIPOTPECCHH.

» Hmeem ¢, =0,62 + 0,24 - (50 — 1) =12,38. <
IIpumep 2. BoacEuM, gpadercd IH uncao —122 unexnom apHpMerH-
YecKOH Iporpeccuun (x,):
23: 17.2: 11.4: 5.6: ... .
» B pamnoit apndmernyeckoil mnporpeccun x, =23 H d=x,— x, =
= 17,2 — 23 = —5,8. Banumem GopMyay 1-T0 WIEHA OPOCPEcCHE:
X, =dd o (n—1)% e X = 28,86— D80,

Yucno —122 asaserca uneHoM apudMeTHHecKoil nporpeccu# (x,),
€CJIM CVIECTBYET TAKOe HATYPAJbLHOE YHCJIO0 1, NPH KOTOPOM 3HAa-
JenHe BeIpaykenng 28,8 — 5,8n pasno —122,
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PemimM ypaBHeHHe
28,8 — 5,8n =-122,

2,8n = 150,8, n = 26.

3HauuT, yucao —122 asasierca 26-m uneHom AaHHON apudMeTHye-
CKOH IporpeccHm.

OTMeTHM BajKHOE CBOMCTBO apH(pMeTHYeCcKOH INpPOrpeccHH:

KaX{Jiblii uieH apudMeTHUYecKoil Nporpeccuu, HauMHAA CO BTO-
poro, paBeH cpejlHeMy apudpMeTHYeCKOMY NpeablAyIIero 1 Io-
Jelyouero 4ieHos.

® JleiicTBUTENLHO, €CJIH IOCHef0BATENBLHOCTL (a,) ABAserTcsa apudme-
THYECKOIl nporpeccueit, To

{I?'.I == ﬂn -1 = ﬂln T GLH, T. €.
za'ﬂz an 1 + l"-’\"’r.l+l?
- Ap_ 1 + 0549 —
@ = 3 a A
BEPHG H obparHOe yTBepHeHUe:! CuauaH c vk.com/material100

ecJIH B IIOCJHEJ0BATENbHOCTH (@,) KasKAbI 4JieH, Ha4MHAA CO
BTODPOro, PABEH cpeiHeMy AaApUdOMEeTHUecKOMY IIPeibLIyIIero
¥ TOCJEAYIONEro HJICHOR, TO DTa NOCTICMOBATEILIOCTL ABRIA-
erTcdAd apHdMeTHUeCcKol HIporpeccHeii.

@ JlelicTEHTENIBHO, M3 paBeHCTEA

G111
a,="" 35 -, roe n =2,

crneagyer, 4TO
Eﬂ”: an, | 2 ﬂ’r.:+ I*

a (4

n Ty, =8y T Ay

a 3To 03HAYAET, 4YTO PA3HOCTL MEMAY MNOCJeAYIONHM H Ipeabiay-
UMM YIeHAMM MOCJIeJ0BATEeNbHOCTH (a,) OCTASTCS MOCTOSHHONW. SHA-
4HT, NochefoBaTenbHOCTE (a,) — apudMeTHUYecKad IIporpeccHda. )

3aMerTHm, UTO (POPMYIV n-TO WIeHa apimpMeTHUecKOH TporpeccHu
a, =a, + d(n — 1) MomxHO 3a0ucaTh MHAYE:

a,=dn + (¢, — d).
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Orcloga sicHO, YTO

nwbaa apudmMerndeckasa nporpeccus MoxeT ObITE 3asaHa (op-
MyJ0oH BHIA

a, =—kn + b,

rae kK 1 b — HeROTOpPBIEe UHCJA.

Bepno u obparthoe:

nocjejosareasHocTh (a,), sajganHasa GopMynaoH BHIAa
a.=kn +0b,

rme £ W b — HeKoTOpRIe YHCTA, ARAAeTCA apupMeTHUIeCcKOH
[IporpeccHei.

® JleficTRUTENLI0, HAUAEM pas3nocTnh (n + 1)-ro ¥ n-TO MIETOR TOCTe-
IOBATEIBLHOCTH (a,):

a, —a,=k(n+1)y+b—-(kn+b)=Fkn+ & + b — kn cbizs dak.com/material100
3HavuT, TpH JA000M N COPaAReATMBO PABRCHCTRO
a, ., =a, + k,

fn
H, MO ONpejesIeHHuI0, NOCAeJOBATEBHOCTS (a,) ABnAerca apudme-
THYECKOM IporpeccHei, NpHYéM pPa3HOCTH 2TOH IporpeccHH pab-
Ha k. |

IIpumep 3. MzobpasumM ToukKaMH Ha YMCIAOBCOH OCH YWJIeHBI apH@pMeTH-
YEeCHOH IIporpeccum, 3ajaHHOE (POpPMYyI0H:

a) a, = —6,5 + 1,5n; ) a, =9 — 2,5n.

» a) Us dopmynsr noayuyaem a, =-6,5+1,0+-1=-5, d=1,5. Bee
UjeHbl [IPOrpeccHl PAacIloJo:eHbl HA YMcJoBOH ocmk (puc. 67, a)
npaBee a4, ¢ marom € = 1,5, 1. e. @a,=—3,0, a;=—2 H T. I.

6) Uz cdopmyasl nmoayuaem @, =9 - 2,5-1=6,5, ¢d=-2,5. Bee
UWIEHBI HPOTPECCHH PACIIONOMKEHBI HA YHCeM0BOH ocu (puc. 67, 0)
Jeree @ ¢ warom d=-2,5, r. e. a =4, ¢;=1,5 u 1. A,

a e e e e L e ﬁ F i N w o %
]' ril mz ”a |r¢‘4 r£5 r.tﬁ . nfs aﬂ ]' | r,i“I ,ﬂf’ 7 ) |ﬂ|3 | r.rz all
'I_|_'_|_"Ir'_'_|_'-|_'_i_"+_'_|_‘-|_‘_- f——t——— N e —— -
-5 -2 01 4 7 * -6 -3,5 -101,5 4 6,57
Pwc. 67
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ynpaxHeHus

540. BrinuIIHTEe OepBble OATH YIEHOB apHAGMeTHUYecKOoH IporpeccHH
(a,), ecmm:

a) a; =10, d = 4; B) @, = 1,7, d =-0,2;
) a; =30, d=-10 ) i =—3.5,. d= 0,6
541. HUzobpasure TOUKaMM HA 4YHCJIOBOM OCH udileHbl apudMeTHYeCKOM
OpOrpeccHy, 3aAaHHOR (hOpPMYJIOH:
a) ¢, = —10 + 2n; 0) a, =& — 3n.

942, TTocnenoratensHoCTE (B)) — apudmernyeckas nporpeccusi, nepBblil
UlleH KOTOpoOH paeeH b,, a pazHocTs paBHa d. Bripasute depez b,

u d:
a) b B} byys ) by ;s
D) bag; T) b e} by,
943. llocaeposarensrocrs (¢,) — apupmeruveckas nporpeccus. Haiipu-
TE.

a) ¢;, ecaim ¢, = 20 w d = 3;
B) ¢y, ecan ¢, = 2,8 1 d = -1,5.

244, TTocaenorarensHOCTE (@,) — apudMeTHIecKasa nporpeccrd. Hailimnre:

B_} ﬂ"ll , ECJIHN ‘Il =-3ud= U:T; Cxauan © vik.com/mez

o) a,,, ecan a; =18 u d = —0,6.

945. HalinyTe mecaTeIH M n-H 4JeHH apH@MeTHUYeCcKOH IporpeccHH:
1

a) E; -1; ...; 6) 2,3; 1; ....

246. Haligure ABAAIATE TPETHH W 1-H WJIETLI appMOTHYCCKON TTpOTpec-
CHUH:
a) —8; —6,5; ... ; 6) 115 7 s

547. Teso B mepBYI) CEKYVHAY ABHKEHHI OPOILIO 7 M, 4 34 KAMKJAVIO CJe-
IVIOMVIO CeEYHAY — Ha 4 M O0JbIle, YeM 3a Ipelslavioyie. Hakoe
PACCTOHHUE TEJ0 IIPOILI0 38 BOCBMYH CeKVHAY?

548. Iloezn, oToliada oT CTAHIHMM, CTAN [BHIATHCA, VBEIMYHEBAA CKOPOCTb
Ha 50 M B MmuayTy. KarkoBa OBLIA CROPOCTH MOE3Ta B KOHIE JBAJ-
MATOH MHUHYTHI?

249. (Tasa pabomut ¢ napax.) Ha crtopone
OA vrma AOB oT ero BepIIHHE OTJIO-
FHEHBI PEABHBIE OTPE3IEN H Uepes HX HOH-
Ikl TIPOBRECHBI TapalilenbHBIe TIPAMBIE A

(puc. 68). nuua orpesra A B, paBHa , SR,
1,5 ey, Hafiagnre miuHy ()Tpel:-'u-::a_: O B\ By B; B\ By B
a) AsBs; 6) A1oBe Puc. 68
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1) O6cyauTe, KaKoe M3BECTHOE BAM H3 Kypca NeOMeTpPHH CBOHCTBO
HAJ0 HMCHOOJBL30BATH JAJIfl PElleHHA 3ajaquu.

2) PacnpepennuTe, KTO BBINOJHAET 3ajlaHHe a), a KTo — 3ajaHue 0),
M BLINIOJIHUTE MX.

3) llpoBeprTe APYr ¥ APYIa, OPABMIBHO JIH BBIIOJHEHO 3aJ8HHE,
M HCIIPaBLTE OIIHOKH, eCIH OHH JOTVIIeHE.

0950. HafinTe nepneuiil wien apu@merHHeckol mporpeccu# (x,), ecnm us-
BECTHO, YTO:
a) x,,= 128, d = 4; B) x,, =36, d = -8,
B) x45=-208, d=-T; W) #pp=1; d=—3.

9d1. Halinure pasHocTs apudMeTHUecKOd nporpeccud (Yf,), B KOTODOH:
a) y, =10, y; = 22; B) y, = 16, ys= —1;
0) v, =28, y,;; =213 D) pr=addy mre sl

252. Ilocaeposarensnocts (¢,) — apudmerndeckas nporpeccusn. Haiinn-
TE!

a) ¢,, ecnu c, = 26 u d = 0,7;
0) d, ectt ¢, = -10 mw ¢, = 1,2.

o3, Mexanay uncaaMu b m 1 BCTaBeETe CeMB TaAKHX 4YHce], YTODEI OHH
BMeCTe ¢ JAHHBIMM uHciaaMy o0pasosans apudMeTHYeCcHEVI) Hpo-
rpeccIH).

CradaH C vi.com/material 100

854, (Sadava-uccaedosanue.) Moryr au umena 20 u 35 OpiTh uaeHaMH
apudMeTHUYeCKoH OporpeccHi, OepBRIE 4iIeH KoTopol paseH 12 1 pas-
HOCTHL He pasHa 1?7
1) Ilpeanono:xue, uro yucna 20 m 35 aBnawTca 4wieHaMu apud-
MeTHUYeCKOH Iporpeccul, BhIPAsUTe KAMJI0E M3 HMX uepes d, N HIH

m, TOe (¢ — pPasHOCThH NPOTPEecCHH, N1 — HOMED 4iaeHa, pasHOro 2(),
2 =1 5
m — HOMEeP 4WiIeHa, pasaoro 33. Horamure, 410 1= 323"
m

2) Ilonaraa, uro n — 1 =8k u m — 1 =23k, rae Bk = N, Bruipasure
m H n uepez k. ObdcyauTe, Kak, BeIDpapR a3HadeHHe £, Oonpmee 1,
MOMHO LHOJAVUMTE ApHPMETHUYESCKYID [POrPecCUu), VIOBIETBORHN-
IIVH) VOJIOBHE) 3aTatIT. EBIHDJIHHTE HE[]ﬁX[],II;HMLIE‘ BEIYHCITEHITH.

3) ObbsacHuTe, HoUeMy 3HAYeHHE £ — 1 UPUBOAUT K UPOTHBOPEYMH)
¢ VCIOBMEM 3AJAuM.

999. Hajinure nmepeslil WieH H pasHoCcTh apudMeTHYecHoH [IpOrpeccHH

(c,), ecmom:
a) ¢, = 27, ¢y, = 60; B) €y =0, 55=—92.
906. HalinyuTe ImepBBIl UleH H pasHOCTh apH(MeTHUYeCcKOH IpoTpeccHH
(x,), ecmt x,.=—7 H X, = HH.
987. Comep:ur au apudmeruyecras uporpecceus 2; 9; ... dmeno:
a) 156; 6) 2957

[
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558.

959. B apudmeTHdecKoll mnporpeccHH (x,) HOepBBIM YjigeH paeeH 8,7,
a pasgocTs paBHa —0,3. IIns KAKNX YIEHOB NPOrPECcCHH BRITOJIHS-

560.

562, UasectHo, uTo uncaa a’, ¥, ¢ — nociemoBaresbHBIE WIeHL apud-

563.

964,

565.
266,

967.

568.

llana apudmerrueckas nporpeccusa (a,), V HOTOpPOH
u d=-1,b. flrpngerca aM ugeHoM >3TOH OporpeccHn uHcao: a) 0;

0) —287

ETCST YCJIORHE:
a) x, =0, 6) x, < 07

Haliimre mwoMepa OTPHUTATEALALIX YACHOBR APA(METHHEcKoH Tpo-
rpeccun —20,3; —18,7; ... . Hemy paBeH IIepBBIH TOJCHHTENBHBIH

UJEH ATOH Hporpeccumn’?

YyIeHaMH HeKOoTopoH apHdMeTHUYecKoH IporpeccHH.

1

i, b, ¢ FBAATCS TOCTEAOBATENBHEIME
YIeHaMH apH(pMeTHUYeCcKOH OporpeccHH, To 4YHciaa a° + ab + be,

@ +ac+ 2w b®+ be + ¢ ragme aragoTca MoOCTIeTORATETLHEIMHI

MeTHYeCKOH Nnporpeccuu. ﬂDRﬂ}HHTE, HTO 4YHCIAa

METHYEeCKOH [porpeccHuu.

Asnsgerca U appMeTHIECKOH OPOTpeccHell ToCIef0BATENBHOCTE

(a,), saganEag QOPMYJION:

a) g, = 3n + 1; B) a, =n + 4; n) e, =-0,6n+ 1;
ﬁ} a, = ‘,12_ 5; T'} &, = 1 3 ﬂ} &= Gn?
n+4

JlokaxuTe, YTO MOCAIEOBATCILIOCTL CYMM BIYTPEONHX VIVIOR TpEe-
VTOJIBHHUEA, BRIIIVKIOTO UeTHIPEXYIOABHHEKA, BRIIIVKEIOTO OATHYTOIb-
HUKA K T. Ji. SBJAHETCH apudmMerudeckoll uporpeccueii. Yemy pasna

eé pasnocTn?

_ . [31‘ + 3 =2
Pemure cucreMy ypaBHeHMI g g
1.1' -y = —12.

PemwnuTe ypaBHenwe:
a) 2° + 4x® — 32x = 0; 6) x° — 10x® + 4x — 40 = 0.
Pemwure nepanencrro:
a) (2x — Dix +8) > 0y 0) (38 — x)(16 + 2x) = 0.
Halinure sHadeHNEe BRIPAKEHNA:

W — 167 4°
a) 125! - 252, B
6) 0,0001 - (10%)%- (0,1) % r) 9'- (i) - 8174,

Apwnd

METHMYEeCKa)

b+e  a+c’ a+b
TAK¥e ABJANITCH HNOoCelOoBATEIBHLBIMH YLJIeHAMH l-IER(}TOprI apmp—

€ vie.com/material 100
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28. ®opmyna cyMMbl NEpPBbLIX 711 YIEeHOB
apudmMmeTnyeckKkon nporpeccumm

[Iyers Tpebyercs HAWTH CYyMMY MNEpBLIX €Ta HATYPAJNLHBIX YHCE.
HUEHH\E‘M, KakK MOMXHO pPellHTEsE 3Ty 3ajlady, He BBINNOJHAA HelOoCpelCcT-
BEHHOI'O CJIOMeHHA YHCe].

OD03HAYNM HCKOMYI) CYMMY dYepes S H 3ANHIIeM e8 ABAMIBI, Pac-
MOMAEHARB B TICPROM CAOVYTAC ClaracMbBIe B TIOPDATHEEe BO3DACTaAHWA, a BO
BTOPOM — B NOpALKe YObIBAHHA:

S=1F2 .. 88 FR9100,
B-= 100 +99 F 084k Fiid +1

Kampgas mnapa w4unceln, pACIOJIOMKEHHBIX IpYr IOJA JApPYroM, JAaéT
B cymme 101. Beero rakxux nap 100. Iloaromy, cl03HE paBeHCTBA IIO-
YIAEHHO, TOJIVIHM

25 =101 - 100,

B 101;0(} EHER

[

HUrax,
1+2+3+ ..+ 99+ 100 = 5050,

C paccmoTpeHHOIl 3ajaueil CBA3aHA UCTOPHUSA, KOTOPYID PACCKA3BLIBAIOT
00 u3secTHOM HeMmen koM mateMaTHre Kapae I'ayece. Korna yunTenb MR at=rz1100
JIOMKHJI VIeHHKAM TpeThero Kjacca CIoMHTE Bece unceaa or 1 go 100 srmio-
YUTEJbHO, PACCYMTHIBAA IIPH 9TOM HANOJr0O 3aHATH X padoroii, MaleHbL-
kuil Kapn MomMeHTaJABHO IOAOWIEN € roToBbiM oTBeToM. BoamosHO, OH
3aMeTHJI, 4TO Ka:kigad U3 cymm 1 + 100, 2 + 99, 3 + 98, ... papga 101,
a tagux cymm 50.

C moMOIIBEIO paccViKIACHWH, aHAJOTHYHREIX TEM, KOTOPhIE MBI TTpPOBe-
JU OpPH BBEIUHCJEHMH CYMMbI [IeDBbIX CTA HATYPAJBHBIX YHCEJ, MOMHO
HARTH CYMMY IEpPBBIX 71 4WieHOB M000H apudmMerHuecKoil IpOrpecCHu.

Obo3HaIMM CYMMY TEePBLEIX N HJCHOB api(pMeTHYecKOH ITPOrpeccuu
(a,) 4epes S, u samnuiieM 3Ty CYMMY JABAHAbl, PACLHOJIOMHUE B IIEPBEOM
caoydae CHIATAEMEBIE B IIOPAIKE BOIPACTAHNA HMX HOMepPOB, 4 BO BTOPROM
cayiae B TOpAAKe VOLIBAHHA:

S,=a;+a, tazt+a,+..+a,_;+a,; (1)

S"=£I"‘|"t1”_1+-fl”_2+ﬂ'ﬂ_;j+...+-‘J2+ﬂ1. (2)

CyMmMa KaxJoil mapbl 4JeHOB NPOI'PeccHH, pPacnoJOKeHHBIX Apyr
moj Apyrom, paBHa a, + a,. IleiictBuTensHo,

a, +a, ;=(a;,+d)+(a,—d)y=a, +a,
G’S+a‘n-2:{H’Z+dJ+{an—1_dJTﬂ2+arr—lTﬂ’l +Hn'
a, ta, s=(a;+d)+(a,_,-d=a,+a,_,=a¢ t+a,

H T. .
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Yucno Tarux Imap paeHO N, HGBTDMF, CIOHEHE ITOYJTeHHO pABeHCTEA
(1) u (2), monyuum

28, ={a +a,)n.

Pasgenus obe yacTu nocieiHero pasBeHCTBA HA 2, TOJYYUM Gopmy-
AY CYMMbL NEPEbixX N YJACHO8 apugmemuueckoll npozpeccull:

(a, + a,ln
S, :’T. (I

3aMeTHM, YTO eCcJIH 3aJaHbLI IIepBLIH YjIeH M pasHOCTh apudpmMerHye-
CROH TpOrpeccH#, To VA00HO HOAB30OBATECA (DOPMYIOH CYMMEBI, TIpet-
cTaBIeHHOH B mpyroMm Buie. IlomcraBur B dopmyay (I) smecTo @, Beipa-
senue a, + d(n — 1), Hosyuum

_a —a +dn-1)n

S" 2
T. 2.
2a, +d(n-1)
5. = 5 n. (1I)
HpHBEﬂéM npuMepbl BBIMHCICHHA CYMMBLI “JI€HOB apH(hMETHLLECKDﬂ
nporpeccmuH, CrauaH C vk.com/material100

IIpumep 1. Halimém cyMMy TIepBEIX TPHANATH YJIEHOB apHpmMeTHye-
cKOM nporpeccun 4; 5,5 ...

» B pannoil apndmernyeckoil nporpeccum a, =4, d = 1,5.
TpuauaTeiid 4Yied IporpeccHl HaMiém o (GopMyle A-T'o wieHa:
azo=4 + 1,0+ 29 = 47,5,

Teneps BLIYMCIUM CYMMY [epPBbIX TPUJALATH YJIEHOB, BOCIOJIL3OBAB-
muchk hopmymoin (I):
(4 +47,5) 30
Sgo = 9

Eenm ana pelreHMs paccMOTpPeHHOH 3afjladyM BOCHOJNbL30BATHCA (hop-
mynoi (II), To BelumMcnenuda OGyAyT BBIIIAJAETHL TaK:
2:4+15+29
2

=T72,9.

S, = - 30 =772,5.

HHpumep 2. Haiifgém cymMMy LUepBBIX COPOKA YJIEHOB IIOCJIEA0BATENbLHO-
eTH (a,), sagaHE0H dopMyTon a, = 5n — 4.
» IlocnepoparenbHoCTh (@,) ABAAeTcA apUdMeTUUSCKOI Lporpeccueil,
TaK KaAK 0HA 3agaHa (POopMyIoHd BHAA
a,=kn+5&, rne k=5 uw b=-4,
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HaigéM mepBbll M COPOKOBOH 4YiIeHBI 3TOH apupMeTHUYECKOH IIpo-
rpeccuu;

a1:5'1_4:1, u4025'4[}_4:196-
Teneps no cdopmyne (I) Berumenum S, ;:

1+-196)- 40 _ 3940.

S«m = ¢

IIpumep 3. Haiiném cyMMy BCeX HATYDPAJIBHBIX YHCEJN, KPATHBIX LIEC-
TH W ne mpenocxoaammx 250,

» Harypanbuble umcsia, KpaTHble mecTd, o0pasyioT apudMeTHYECKYIO
TPOTPeccHI0, KOTOPYVIO MOKIO 3ajaTh qopmyron 4, = 6n. Urobe
BBIACHHUTE, CEOJBEO UIEHOB 3T0OH IporpeccHH He IpeBocXomAT 250,

pemnm HepaBeHerso 6n < 250. Ilonyuum n < 41%.

SHAYNT, YHCJIO YIEHOB MMpPOrpeccHy, CYMMY KOTOPBIX HAaJA0 HaWTH,
paBHOo 41.
Hmeem

a, =6, a, =641 = 246,

gy =t 2;5)' 41 _ 5166.

llpumep 4. [ludarop (1V B. 10 H. 3.) ¥ ero yu4eHUKEHN PACCMATDUBAJIU
MOCJICAORATENLIOCTH, CRAJANNEIC € TEOMCTPHYCCKIMH ChErypantr,nateiz/100
IMoacuHuTEIBAA YHCIO KPVMAKKOB B TPeVrOABHHEAX, KBaIpaTax, IATH-
yrodabHuEax (puc. 69), oHE HOJay4aIH:
« TTOCIEA0BATENLITOCTE (d,) TPEYTONLHLIX SHCET

1, 3, 6. 10, 15, ...

« [ocjieoparesibHOCTE (b ) KBaJpaTHLIX 4YUCe
1, 4, 9, 16, 25, ...

« [IOCJIeJOBATEJIBHOCTE (€,) NATHYTOJABHLIX YHCel
1. B, 13, 23, 88, s

KAPN TAYCC (1777—1855) — Hemeuxni maTtemaTvk,
acTpPOHOM, reode3ncT, duank. Belpgaouwmeca matema -
TUYECKME CNOCOBHOCTW NPOABWI B PaHHEM OEeTCTBE.
Ero mHoro4vmcnedHole uccneposadis B ofnactn anre -
Opbl, TEOPWKA HYUCEN, TEOMETPUKA KW MaTeMaTUHECKOro
aHanM3a okKasanw 3HaYUTeNLHOE BAWAHWE Ha PasBuTHeE
TEOPETWHECKOW WU NPUKNAOHOK MaTeMaTUKM, acTPOHO -
MWW, Freoaesny, MUanKi.
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.AK\/&\_A&

.

Puc, 69

Crxauad © vk.com/material 100

Sajiaaum Kam Iy H3 3THX HDCJIE,[[DB&TEJIbHDﬂTEﬁ q}ﬂpMFﬂﬂﬂ n-ro
HileHa.

» IlocnepoBarensbHOCTs (@,) TPEYrOJALHBIX YHCes] [OJAy4aeTcs M3 MO-
CAeIOBATEILHOCTH HATYpaibHbiX umcen 1, 2, 3, ..., T. e. ua apud-

MeTHYeCcKol mporpeccuy, B KOTOPOH INepBblil 4jeH M pasHOCTh pas-
Hel 1, cruepviomum obpasom:

@i =1 8s=1 =+ 2 @& =1+ 2418,
ad, =T+ 243+ ... +h

ANODAHT (Il B.) — ApeBHerpey4eckrni maremMaTuk n3
AnekcaHopwvi. B ero «ApudpmeTike» M3NoXeHsl Ha4dana
anrebpel, pelwéH paa 3ana4d, CBOASWUXCA K Heonpeae -
NEHHBIM  YpaBHEHWAM pasNWyHbIX cTeneHer. Teopws
OWOMAaHTOBLIX YPaBHEHWA W TEOPWA OMOMAaHTOBLIX MpK -
BruxeHWA — Tak HaseaHbl Aga DONbWWMX pa3fnena co-
BEpemMeHHoln TeopuK 4dwcen. Ero Tpyab okadann O0nb-
oe BIWAHWE Ha pasBUTWE mMaTemMaTuKK.
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SHa4YHUT,

.

[locnepoBarensHocTh (b,) KBagpaTHBIX YHCEJ AHAJOIHYHBIM CIOCO-
DOM ULOJYYAeTCH M3 IOCJHEJOBATENBHOCTH HEdeTHbhIX uucen 1, 3,
3, e, T. €. U3 APAQMETHYECKOH OPOTrPeccHi, IePBbIH 9IeH KOTOPOH
paeeH 1 B pa3HOCTE paBHa 2:

by=1,b,=1+3, by=1+ 3 +5,
bo=1+84 544 Zn— 1

CraemgoBaTenbHO,
_ 1+ 2n -1

b, >

i D=,
Mgu1 npunui K dgopmysie, oO4eBHAHON I [OCHAeJOBATENLHOCTH KBaJ-
PATHBIX YHUCEeJI.

ITocneposarenbHOCTS (€,) NATHYTOJBHBIX YMCE] TAKHM JKe crocoboM

MOKHO IIOJVYHTE H3 apHdpmMeTHueckol nporpeccun 1, 4, 7, ..,
B KOTOPO# nepBblil uieH paBeH 1 U pasHOCTH paBHA 3:

&g=1; ¢3=1+ & e5=1+ 42+
c,=1+4+ 7+ ...+(1+ 3(n— 1))

Ckauax © vik.com/material100
JHAUYHUT,
1+1+3(n-1) 3n-1
Cp = 2 Fls En:Tﬂ-- <l

ynpaxsenus

569. Hailigure cyMMy DepBBIX IMECTHAECATH 4YIEHOB ApHDMETHYECKOI
mporpeccHn (a,), ecIm:

070. Haiigure cyMMy HEPBBIX BOCBMH WIEHOB APM(IMETHULCKOR IIPOrpec-
CHM;
a) —-23; -20; ...; 6) 14,2; 9,6; ....

971. Briuncaure cyMMy NepBBIX JEBATH YIeHOE apudMeTHUYecroil 1po-
rpeccuu (h,), ecau:

a) & ==17, a =10; ) b, =6,4, d = 0,8,
972. Halinure cyMMy epBbIX IIATHIECATH, CTA, A YWICHOEB LHOCIe]0BATE b
HOCTH (Xx,), ecin:
a) x,=4n + 2; B) X,=n—4;
B) x,=2n + 33 r x, =3n - 1.
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573. ApudmMmerrueckad Iporpeccud zajaHa QopMyiaol a, = 3n + 2. Haii-
JHUTE CYMMY IIEPBBIX:

a) ZBajuUaATH eé YIeHOB; 6) mAaTHAAIIATH €€ 4IeHOB.

o74. Hangure:

a) cymmy 2+ 4+ 6+ ...+ 2n, caaraeMbIMH KOTOpPOi SBISIOTCH
BCe UETHBIe HaTYVpaldbHBIe YHCIa OT 2 Io 2n1;

0) eyramy 14+ 3+ 5+ ...+ (2n — 1), caaraembiMH KOTOPOH HABJIH-
K)TCA BCe HEYBTHBIE HATYPAJABHEIE Yueaa or 1 go 2n — 1.

575. Haifigure cymMmy:

a) Bcex HATYVPAIBLHEIX YHCes], He IpeBocxogsampx 150;

0) Becex HatypanasHbIX uncesn oT 20 mo 120 BRINOUHUTENBHO;

B) BCeX HaTypaJbHBIX 4HCes, KpaTHBIX 4 U He npesocxoaammnx 300;
I'} BCexX HATYPaIbHBIX UHCE], EPATHBIX 7 M He upepocxoiAmux 130,

976. Hafimure cyMMY WieHOB apidMeTHUSCKOH IporpeccHi ¢ IMATHAALATO-
ro Mo TPHOIATBEIR BEAIOYHTEILHO, BCJAM IepBblid uiaed pased 10 u pas-
HOCTEL paBHa J.

577. Hafijre cyMMY UWJICHIOBR apW(PMETHICCKON TPOTPEecCHH ¢ MECTOTO TIO
ITBAJUATE IIATHIH BRKIUHTEILHC, eCJIH NepRbId uwieH paBeH 21 U pas-
HocoTh pasHa —0,5.

578. Halinure cyMMy IlIepBBIX ABAMIATH 4JIEHOB apupMeTHUecKol Lpo-
rpeccun (¢,), ecau ¢, = 18,5 u ¢,; = —26,5. Craua € vk.com/material 100

579. Hafiqgure cyMMy TMEpPBEIX NSTHAALATH YIEHOB ApU(METHUECKONR
nporpeccun (b)), ecou b, = 4,2 u b, = 15,9.

280. [Ipw crobogHOM TajeHVH TeJo TTPONNO B TMePRYIO CeKVHIY O M, a B
KaEIVIO clregviolnyie Ha 10 m b6onsmre. HaliauTe rmydHHY IIAXTHI,
ecaH CBODOIHO MEJANOINEs TEIO JOCTHIVIO ef JTHA Jepes o ¢ Oocae
Havama TajgeHnd.

581. (J.ra pabomst ¢ napax.) Kaxoe paccrosmne
Ipoiinér ceobogHO Hajawilee Teo:

a) 3a NATYIO CeKYHAY Ioche Hayajaa najleHus;
0) 3a DATHE CeKVH] HOOCJe Hauajda IaleHHa?

1) Ob6cyaure, KAKOE HM3BECTHOE BAM W3 Kyp-
ca (pH3UKH CBOHCTBO HAI0 HCIOJAL30BATEH
JLIA pelleHHs 38084,

2) PacropeaeniTe, KTO BLIMOJNACT 3a7amme a),
A KTo — 3ajgaHue 0), H BBRIDOJHHTE HX.

3) Ilposepsre Apyr v apyra, LPABHIBHO JH
BLITTOMTICITO 38, TaTTHC,

Puc. 70

582, [Mlaper pacnono:keHB B (hOpMe TPEYTOJABHUEA TAK, YTO B IEPBOM
panry 1 map, Bo BTOpoM — 2, B TpeTkeM — 3 H T. O. (puc. 70).
Bo croabko psagoB pasMelleHbl LIAPbI, ecjy HX dHcao pasHo 1207
Croaeko moTpefyeTcs WIAPOBR OIS TpeyroabHUEA Hs 30 pagos?
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583. VraxuTe HauOOIbIIee YHUCIO WICHOB apH(MeTHUYeCKOl NporpeccHn
& 9V sw
cyMMa KOTOpbIX He npesocxoaut 120.
584.| Vrasxknre nanbosbliee YHcJ0 WIEHOB apudMeTHYecKoil Inporpeccuu

17, 14, 11, ..., OpH CIOKEHHH KOTOPHLIX MOJYYaETCH MOJ0KUTENb-
HOE 4YMCJIO0.

585. B apudmernueckoii mporpeccuun a. =8 u @, = 12,8. IHaiinure a,
1 d.

586, Arnserca mu wnenmom apudmernueckoid nporpecenw 20,7; 18,3; ..
UCIO:

a) —1,3; 6) —3,3?
587. PemiuTe cHCTEMY YpaBHEHHIH:

3 {9x2+ 9y° =13, 4 {2f+xy=ﬁ,

axp=2: B:chz-i—xy—xzﬁ;
ﬁ} x.:a + y2‘= 29, r) sz . 2."9’2 = 25, Ckauax ¢ vk.com/material100
¥ —4x = 9; ‘- +y=5,

'588. IToRaKuTe IMITPHXOBKOH MHOJKECTBO TOUEK, KOTOPOE 3afaéT Ha KO-
DPHHHHTHDﬁ [IIOCKOCTH CHCTeMa HepabBeHCTE

{y;‘-’xz,

2y + x<5.

KOHTpOnbHLIE BONPOCH!I U 3aaHUNA

NpueeanTe npumep nocnenoeBaTtensHOCTW, 3a4aHHOWN:

a) dopMynoil n-ro YyneHa; 6) pekyppeHTHON QopPMYyNoiI.

Haioute nATb NepBbiX YNEeHOB 3TOW NOCNenoBaTenbHOCTM.
Chopmynupyinte onpepeneHune apudmetnyeckon nporpeccun. Kakoe
YMCNO Ha3bIBAKDT Pas3HOCTLIO apudMeTUYEeCKon Nporpeccun?

Kak Beipaxaertca noboi 4ned apupmMeTuyeckon Nporpeccun, Ha4mHas
CO BTOPOro, 4epes npeabaylwinin M Nocneaylowmin YneHs?

3anuwute GopMynbl R-ro 4aeHa W CyMMbl NEepBbIX 1 YNEHOB apud-
METWYECKDIA MPoOrpeccuiA.

NELEERE ApudmeTuHeckan v reoMeTpuYeckas nporpeccmm
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FTrEOMETPUYECKASA NPOIrPECCHUHA

29. OnpeneneHue reomeTpu4yeckom
nporpeccun. @opmyna n-ro 4neHa
reomMeTpuMyYeckou nporpeccum

PaceMoTpHM nocieoBaTeIBHOCTD, YIEHAMH KOTOPOH ABJAIOTCHA CTe-
MeHH 4yucaa 2 ¢ HATYpDAIbHBIMH ToKasatensmum: 2; 2°; 2% 2% 2°. ..

Kamaeiil 4ileH »Tol IIOCHeJOBATENLHOCTH, HAYMHAS €O BTOPOro, IO-
JIVHACTCA VMIOKeHHeM TPeJALIAVINETo 4iena na 2, JTa TocHe0BATe L
HOCTh ABJIAETCA MPUMEDOM 2e0OMEMPULECKOU NPpOpeccll.

TeomeTpuuecKol NIpPOTpeccHel HaJhI-
BACTCA MOCACAOBATENLHOCTL OTAMUYHEIX OT HVJIA YHCEd, KamK-
[BLH 4ieH KOTODOM, HAYWHAA CO BTODOI'0, PABEH IpeibliyviiemMy
HAIeHy, YMHOKEHHOMY HAa OJHO I TO e SHCI0.

HNuaue roeopsa, nocnepopatelbHocTs (b,) — reoMerpHdeckasd Ipo-
TpeccHA, eCcaH AAA Ji000T0 MaTyPanLHOTO N BRIMOJIHATOTCHA YCJIOBHA
b, #0 n B gl vl Cxauau C vk
rae ¢ — HEeKoTopoe UHCIO.

ObosmauumM, Hanpumep, dHepes (f) HocIefoBATEIBHOCTE HATYPAIb-
ORIX cTemenell uwnciaa 2, B orom cnoyuae mgaa m0dore HMaTypaJILIOro
n BepHO paBeHCTBO b, |, , =b,* 2, agecs g = 2.

H3 oopegeneHNa reOMeTpHYecRKOH IPOTPeccHH CaegveTr, 49T0 OTHO-
mende JTodoro eé wiena, Mauuiasg co BTOPOTO, K NPEALIAVIIEMY HIeHy
pPaBHO ¢, T. €. IIPH JMIO00M HATYPAJBHOM R BepHO DABEHCTEO

b

n+1

b,

Hucmo i MadLIBATIOT FHAMEHIMCAEM zev.n-iempulmmmfi Rpospeceuld.,
HcHo, uTOo 3HAMeHATEIL PEDMETI]H‘-IECRGI"'I IporpeccHI OoTJHYeH OT HYIA.

Urobbl 3a1aTh FeOMeTPUUeCKYIO LPOrPecCHiD, JOCTATOYHO VEA3ATh e
TCPRLIT 4Aed W 3TaMenaTelh, [IpHBeIéM TpuMepn,

Eciu b, =1 u g = 0,1, To DOAYyYHM TEOMETPHHECKYH) IIPOTPECCIID

1; 0,1; 0,01; 0,001; 0,0001; ....
YenaoBuaMHE by, = —5 u g = 2 sapaéres reoMeTpHUUIeCKad NPOUPEeccHH
=0y =105 =db; =405 =Bl .
Ecom b, =2 u ¢ = -3, 10 uMeeM LPOrpeccuIo
2; —6; 18; —54; 162; ....

= q’.

510. NeomeTpuyveckas Nporpeccus
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ECJIH b = 8 G = 1, TO IIOOIVHEM TedbMeTDHYeCEVHY IIPDOTIPeCCHE)
1 ; I } POTE
8; 8; 8 8; 8, ....

3Had nepBbI YileH M 3HAMEHATeNb I'eOMEeTPUYecKoil [porpeccHuu,
MOMHO HAKHTH I0CASI0BATEILHO BTOPOM, TheTH U Boobie 1000l ee dieH:

by = b,
by = byq = (b19)g = byq?,
by=byq= (hlquq = b,
Touno Tak ke Haxoaum, 4ro b, =b,¢", by=b,q°, b;=b,g"n T. 1.

Boobume, yrobsr HaiiTH b, MB JOKHBI b, YMHOMEHTE Ha ¢ 1. e,

b =bg" .

Mpr nonyuunu gopmyity n-20 HACHE 2E0MEMPULECKOL APOZPECCUL.
IIpureném NpuMepnl PEIerdnd 38749 ¢ HCTTOJMLI0BATHEM 2TOH (op-

MY.JIEI.
IIpumep 1. B reomerpuueckoil nporpecceun b, = 12,8 m g = l—
Haiiaém b,
» llo dopmyne n-ro ujieHa reoMeTpUUEcKOl Lporpeccun
i % Bl [l)ﬁz Eﬁ. - J_ _ 27 _ 1 _ 1 Cefal-ar C vi.com/material 100
! o4 10 4% 10-2" 2°-10 3207

Npumep 2. HafinéMm BoOCEMON YWISH MeOMeTpPHYECKOH mporpeccuu (b)),
ecad b, = 162 n b, = 18.
b B3HaA NePBEHIH W TPeTHH YIEHEBI TeOMEeTPHYECKOH MPOTPeccuH, MOMEK-
2 % 2
HO HaliTH eé 3HaMeHaTedbL ¢. Taxk rak by = 6,47, TO

2_ b _ 18 _1

b 162 9°
P 2 1 e Hed _ 1 _ .1
€IlINB YpaBHeHHe ¢ = 9’ HalIeM, 4To g 3 HIH ¢ = ~3

Takum 06pasoM, CYUIECTBYIOT ABE NPOTrPECCHH, VAOBIETBOPSIOLIHE
VCJIOBHUIO 3aJlavu.

. —-.]-'.- e ?_ iy, 'J__? _ 2"31 _ 2
Ecmu g = 3 TO by=6,q' =162 [3) =7 "7
. el g Bendin LI B8 2
Ecmu g = 3> TO by, = b,q' = 162 [ 3) =7 ~ a1
3ajaua MMeeT ABa pelleHU::
2 2
b — h e
8= g7 8 @Y
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Ynensl Kak apudMeTHUeCcKOll, TAK M reoMeTpHYecKOoH IporpeccHH

H::IUﬁIJHH{HIGT TOHKaMH Ha KGDpﬂHHHT}[Dﬁ IIIOCKOCTIH.

Mpumep 3. Boigacuwm, KaK MOKIO M300pPazdThL Ma KOOPAHHATHON
ILIOCKOCTH:

a) unennl apmbmermdeckoii nporpecenn 0,5; 25 3,55 55 .. @ ..
0) "iaennl reoMeTpUUecKod mporpeccww 0,5; 1; 25 45 .5 b ...
a) Lopmyay n-ro yieHa apudmMmerdyecKOoH IPOrpeccHMH MOMKHO 3&-
MHCATL B BHUje 4, =dn + (¢, — d). IToi Qopmynon 3agaétca au-
HelHaa (vHEOHA. YneHsl apHdMeTHUecKol IIporpeccHH Hzobpa-
SHANTCH HA KOOPOIMHATHOH ILIOCKOCTH TOUYKAMME ¢ KOODIHHATAMM
(1; a,), (25 a,), (3; @) W T, A, JAWANUMH TIa TPAMOH RHIA
y=kx+1l, e k=d, l=a, —d.

Ha pucyuke 71, @ mocTpoeHE! TOUKH, Waodpamarinie Ha KOOpIUHAT-
HOH [IJOCKOCTH IIepBble LIECTh UJIeHOB apuMeTHYecKold Iporpeccun

0,8; 2; 3,5; b; 6,0; 8: ... .

Osr nexar Ha npAamoi y = 1,bx — 1 HAa OJMHAKOBOM PACCTOAHHUH
APYT OT ApyTa.
0) DopMynay n-TO WIeHA TeOMETPHYeCKOH IPOrpeccHH MOMEHO 34I1H-

1
catb B BHAe b =-—-¢g". BHaAUUT, reoMeTPHYECKYI0 I[POrpecCHIO
q

MOZKHO 3afaTh (OPMYJI0H Buga y — ca . DYHKIUKD, 3a1aB8eMyK.

GopMVIOH BHIAA If = €@°, HASBIBAKT NOKAIAMENbHOU NIN SKCLOHEH-
uuaasrolt ¢gyrryuei. Ha KoopAWHATHOH TIIOCKOCTH YJIeHEI TeoMe-
Tpudeckoil nporpeccuu (b ) co sHamedareilem g, rge g > 0, g = 1,
m300pa;amTes ToukaMu ¢ abenmecamu 1, 2, 3, ..., 7, ..., PACIIONO-
JMEeHHBIMIT HA KpPHBOH, aBadgwomedcs TrpadUEOM TIOKA3ZATEeTLHOH

hyuRTEM ¥y = ca’, roe = i, R=g.

Ha pucynke 71, 6 nmocTtpoensl ToYKH, M3o0paxaolnue Ha KOOpPAHHAT-
HOH ILJIOCKOCTH [HepPBbie IATh YWIEHOB IeOMeTpPHUYECHOH nporpeccuu

BB Xs 8 A58

a) | Uk ] aﬁ; 6) | vk "1;,-1
ST el .
4 i ﬂ-l
4 F3' —if i .
r, | I
a, i Ltal_ 4 i
u e | : .za,a:'f;, : i 5
OETe T4 T T4
i ’
Puc. 71

10, NeomeTpyuYdeckas Nporpeccus
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It Toukn uMeloT koopamuarel (1; 0,5), (2; 1), (3; 2), (4; 4), (5; 8)
M pAaclojiodKeHLl HA KpPHBOH, #ABIAWMelica rpadpuroMm GyHKIHHA
¢ =0,25- 2", C roapacTaF¥eM X DACCTOAHHME MEMRIY TOTKAMH, W30-
OpasHanIIMME WIeHbl HOCJe[OBATEIbHOCTH, YBEIHUYMBAETCH, M OHH
PE3KO VXOIAT BEEpX.

B PACCMOTDEHHBIX L'JI}”—IE[HX rosopHaT o AU HOM pﬂ{?ﬁlé oJIeHOEB
apHpPMeTHIeCKOH TIPOTPeCCHH M 00 JIKCROMEHUUAABHOM POCHE WIeHOB
reoMeTpHYeCKOH IpPOTpeccHH.

IIpumep 4. Brrmamuur moaoxua B daur 500000 p. Ha cuér, Io Ko-
TOPOMY CYMM& BHEIANA €KerojHo sozpacraer Ha 8%. Haran cymma
dymer v mero ma cuery uepes 6 mer?

» Hauanebnasa cymMma Brjaajga cocrasisiaa 500000 pes = 1



obpazom, Modyas ANG020 YLACHA ZEOMENMPURECKOU NPOZPeccutt, HARUHAA
CO 6MOpPozo, AGAAECMCA CPEIHUM zeoMempuYeckKum npedvidyuiezo u no-

Tak xax Bce WieHBI I‘EDMET]]H‘[ECHDfI nmporpecCcHH OTIHYHLI OT HY.JIA,

TO OTCHOAa claedyveTr, 4TO

h" _ bn: 1
b:r—'l - bra, :
2 ™y
bu:bn I'bnll' =

Bepno u obparHoe yTeBep:KIeHHe:

ECJIH B HNOoClHenoBaTeJdbHOCTH YHCeJl, OTAHYHLIX OT HYJA,

APAT HAMKILOTO 4JieHa, HAYMHAS CO BTOPOro, PABEH IIPoH3Beie-
U0 TPEALIAVIIETO W TOCASAVIONETO WJICITOB, TO 2Ta TIOCJEHO-

EATeMEHOCTE ABJIAETCA I‘EDME‘T]:]HT-IECRDI‘& HDDPPEECHEfL

JHoraxure 3T0 CAMOCTOATENLHO.

3ameTHM, UTO H3 paBeHcTBa b. = b, | * b, . ;, BEIPAXKAIOLIEro CBOIICT-
BO TeOMeTPHYeCKOH MpoTpeccHH, ciaeayeT, uTo |b,| =

ca EﬂyFGHJ,E’ZG YAeHOS8.

ynpaxHeHusa

989. Hailigure mepBrle NATE UIeHOB TeOMETPHYECKOH mporpeccuu (b,),

JOu-1* b,_y. Taxum

CHauan C v

comyfmaterial 100

eCJIM:

a) b, =6, g=2; B) b, = —24, g = -1,5;

6) b1=—1ﬁ,q=%; r) b, = 0,4, g = 2.

IlocoegoBaTedbHOCTE {¢,) — reoMeTpUyYecKas NporpeccHsA, NepPBBIN

WIeH HOTOPOH paseH ¢,, & 3HaMeHaTelb paseH g. Beipasure uepes

€, # G:

a) c; 6) €y B) €53 r) ¢,; ay €, g e) €y

IlocnenoearenbHoeTh (x,,) — reomerpuueckas nporpeccus. Hafigure:

a) x;, ecan x; = 16, g = %; r) Xxg ecrw x, = —1256, g = 0,2;
1 _ 3 2

B) x4, ecam xlz—SlD,q:E; n) x,, ecliu X =7, ¢=33

B) Xx,, €CJIH x,:JE, qz—sfé; &) X, 6000 By= 1,8, 0

HMzoGpasyTe 1a KOOPAMNATIHON TNIOCKOCTH TIEPRLIE MATL WICHOR:

a) apudmernueckoii nporpeccun 1,5; 2,5; 3,5; ...;
6) reomerpuyeckoil nporpeccun 8; 4; 2; ...

510. NeomeTpuyeckas NPorpeccun

1#1



993. Halinure ceibMOil H A-H UJeHBl IeoMeTPHYeCKOM IporpeccHuu:

a) 2; —6; ... ; B) —0,125; 0,25; ... ;
o) —40; -20; ...; r) —10; 10; ...
994. HalinuTe miecToll M n-H 4ieHLI I'eOMeTPHUYECHKOH IporpeccHu:
a) 48; 12; ... ; B) —0,001; —-0,01; ...;
0) tﬂ; - 32; - r) -100; 10; ....
9 3

995. B tpeyroavunke ABC (puc. 72) npoee-
W cpeaHiole auEu0 A,C,, B TPeyTOIh-
Huke A,BC, Tarme MPOBEIH CPEIHION
ausuo A ,C,, BO BHOEL 00pAazOBaBLIeM-
cA TpeyroasHHEKe A .BC, cHOBa IIpoBe-
an cpexnoe auano A,Cy n 7, 1. Haf-
JUTe II0MALE TpeyrolabHuEa A BC,
ECJIH M3BECTHO, YTO ILIOUANL TPEeVIOlIb-

Enra ABC papHa T68 cm®. Puc. 72
096. Haligure nmepBblii 4ieH reoMeTpHUecKOH mnporpeccuu (b,), ecam:
a) by =3, g =3 6) b = 175, g = —2.-
597. HafinuTe 3HaMeHaTelb reoMeTpHUecKOH HporpeccHu (c, Y2 8¢fu:0m/ matenaliil
a) ¢, =-6, ¢, = —-54; 0) c; =25, cg=4.
598. TTocaeaoBaTENLIIOCTE (X,) — TeomMeTpudeckas mporpeccus. Hatigure:
a) x,, ecna x, = 10,32, g =10,2; 0) g, ecan x; = —162, x;, =18,

2999, IlocaenoearensHoeTs (b)) reoMerpHueckad nporpeccud. Haiinure:
a) b, ecim b, = 125, b; = 5;
6) b, ecnu b, = — -f; b, = —2;

B) by, ecnm b, = -1, b;=-100.

600. Mexay uncaamu 2 1 162 BerarnTe TakHe TPH YHCIa, KOTOPLEIE BMe-
cTe ¢ JAaHHBIMHM YHCAAME O0PasyVIOT IeOMeTpPHUYSCKYH) IIPOrpeccHio.

601. 'eomerpuueckasd IIporpeccHa (X,) COCTOHMT W3 UeTHIPEX WIEHOB: 2,
1 .
i, b T Haiipure a u b.
602. Haiigure mmecToil 4ieH reoMeTpudecKoi nporpeccuu (b)), ecam us-
BeCTHO, UTO b, =6, b, = 24.

603. Hacenmenme ropojaa cocrtaraser 60 Toicau uenoBex, 3a TOCACATIHE
rogbl HaOIoIaeTesa eerofHEIH OpHpocT HaceleHHa Ha 2%. Karkum
Dymer HACEJNEHHE Tropoga depes H JIeT, eciy 9Ta TEeHIEHIHA COXpa-
HATCA?

1?2 Frmasa V ApmdmeTnyeckan KU reoMeTpuYeckan nNporpeccuM



604. (daa pabomst 6 napax.) Exeronusiilt noxon no sriaay «Mouieii-
Heli» cocraBiaser 6% . Ilepporavaneseiii BEaag Oemn pased 80 000 p.
Kakag cymma OyaeT Ha cUeTy ¥V BRIaAAUWKA:

a) depes 4 rojaa; 0) uepesz 6 ner?

1) Obecyaure, ¢ KakoH NOCHeJOBATEBHOCTBIO MBI HMEEM IeJo
B 2TOH 3amaue,.

2) Pacnpemenire, KTO BLITTOATAET 3a7{aliie a), a KTo — 3ajanue 0),
M BBIINOJHHTE PacueThl, HCIOJIB3YA KAJbBEVJIATOP.

3) llpoBeprre Apyr y Apyra, OPABHIBHO JH BbINOJIHEHBI 38JaHHA,
A MCTIpaBbTe OIMMHOKH, ecJH OHH JONMyIIeHb.

605. Exatepura MmuxaliloeHa OTEpBLIIa JBa BEIAJa B pasHBIX ODaHEAaX.
B npepepiii 0ank oxma ooaossmiaa 100 000 p. mom 6% rogoseix Ha
3 rojaa, a so sropol bank — 80 000 p. moxa 10% romorLix ma 2 roja.
B karxoMm DaHEe eé JoXO0J OO BKJIAIY B HTOre oKa:keTcA OOJBIIE M Ha
CHOJIBKO?

606. Ha onniTiiom y4acTRe JTeca eyReroANLIi TPHPOCT IPEeBeCHIILI COCTABR-
ader 10%. Kaxoe roaHdecTBCO IpeBecHHBI O0VAeT Ha 5TOM VUacTHe
qepes 64 JJE'{}: ECJIM [IEPBOHAYAIBHOE HKOJHUSCTBO JIpEeBeCHHbl PABHO
2,0-10" m"™

607. Ilocne ka:mzgoro OBHMeHHd HOPIIHA paspes;ialllero Hacoca H3 Co-
cvaa yioanserca 20% Haxoasuerocs B Heém Bosavxa. Oupepenure
JARJICHHAE RO3AYVXa BOYVTPH COCYA TOCIC MICCTH JIBIKEHHI TRPEIT s .com/material100
eCcJIM IIepPBOHAYAJILHO JaBjdeHHe ObLI0 paBHO 760 MM pr. cT.

608. [lan paBHOCTOPOHHMII TPEYrOJLHUK cO cTopoHoil 8 cm. U3 ero BbI-
COT IIOCTpPOeH BT[][_l{.'!ﬁ TpeyroJlbHHK. H3 BricoT BTOpPOro TpeyroJibHH-
Ka IIOCTPoeH TpeTHH H T. . JoKamuTe, YTO HepHMETPEl TPeYIOIb-
HHEOB 00pasyT reOMeTpUMYeCcky UPOrpeccuio, M HAljuTe HepuMeTp
mrecTord TPReyVrodbEHIEA.

609. B papHOCTOPOHHHH TpeyroJbHHEK, CTOPOHA KOTOporo paeHa 16 cm,
BIHCAH IPYIoH TPeyrojibHHE, BEPLUIMHAMKM KOTOPOI'0 ABJIAKTCH ce-
PeIHHEEl CcTOPOH Tepeoro. Bo BTopol TpeyrolbHEWK TAKHM 3Ke CII0-
co0OM BIMCcaH TpeTHH H T. I. JoKamuTe, YTO IepHMeTPEl TPEYIoIhb-
HHKOB 00pasyioT reoMeTpHUYeCKEVIO nporpeccuio. Halpure nepumerp
BOCEMOI0O TREVTONMLHITEA.

610. Cymma Tpéx umcen, obpasyommux apudMeTHYecKyl IpPOrpeccHio,
paBua 21. HaiiguTe aTH wuesna, ecjad H3BECTHO, YTO, YMEHBLIIHUB
BTOpOE M3 HHUX Ha 1n YBeJIHYHME TpeTke Ha 1, MBI DOJIYVHHM regomMe-

TPHUCCKYIO TTPOTPecCHIo.

611, CymMmma Tpéx MNOJOKHTEJALHBIX YWHCEN, 00pasviolinxX apHMeTH4e-
CKVIO Iporpeccun, pasHa 15. Haligure sTH 4unMenas, eclaH H3IBECTHO,
4TO, YBeJWYHB TIEPBOE W BTOpOe YHcaa Ha 1, a TpeThe Ha 4, MBI
HOJVUEM I'e0MeTPHUYECKYID HPOIPeccHIo.

TPUYECKAA NPOrpeccun 173



612. (Badaua-uccaredosanue.) MoryT IH IIHHEI CTOPOH NPAMOVIOJILHOTO
TpE}TF{JJIhHHREI. COCTABIATE I‘EUMET]’JH"—IEGRYH] II'[}DI‘[JEUUHI'U?

1) CpenaiiTe yeprésx M BBeJuTe HeoOxXoammble ofo3HavYeHHA.

2) Kakyo TeopeMy M3 EYPCA FEOMETpPHH MOMHO HCIOJb30BATH HIPH
OTBEeTe Ha BOMPOC 3agatii’

3) CocrapbTe ypaBHeHHe H pellHTe ero.

4) ChopuynupyiiTe BBIBOJ B BBIIOJHHATE IIPOBEDPRY.

613. HaHﬂ;HTe KOOPAMHATRE TOYKM, TpPHHajAc:Kameld rpadWuky ypaBHe-
HEA x° y* = 30, ecnu WBBECTHO, UTO MX CYyMMa panna 5.

614, PemnuTe HepaBeHCTEO!

a) 2x2— 13x — 84 > 0 5) 10x — 4x* < 0 i 24 ¢p,

2x+bH

30. Popmyna cyMMbi NEPBbIX 7t YNEHOB

FEDMETDHHECKGIH nporpeccun

CornacHo JiereHfe, WHAMNCKUI NPHHI PEIIN] HArpaguts u3OGHB =100
TaTeJsdA IMAXMAT WA NpPeAJosKHJ] eMy caMoMy BeiOpaTh Harpaay. Mazobpe-
TaTe) b lIAXMAT HONPOCHJI B Harpajgy 3a cBoé uzodperTeHHe CTOJIbKO
OMIEHUYHBIX 3€PeH, CKOJABKO HX IMOAYVHHTCS, €CIH HA MepBYI KIeTKY
MaXMaTHOH AOCKH HOJGKHTE OJHO 3€pHO,
Ha BTOpYH — B 2 pasa OoJdblue, T. e.
2 gepHa, HA TpPeTeK) — emé B 2 paaa
OoJBIIe, T. €. 4 BepHa, H Tawk Jalee 0
64-i1 gnerrun. Kaxoso ke 0blLID yIHEBIE-
HHe TPHHIA, KOTHGAa OH V3HAJ, 9TO TAKYIO,
KazaJlock OB, CKPOMHYI IIPOCEOY HeBO3-
MOMXEHD BbBIIIOJHHMTH.

HeiflcTBUTENRHO, YHCIO 3EpeH, 0 KOTo-
PBIX MIET pedb, ABIAeTCA CYMMON IIecTH-
JeCcHTH YeThIPEX UWIEHOB re0MeTpHUeCcKOil
IpPOrpeccl, IMepPBBRIH HJIeH KOTOPoH pa-
BeH 1, a aHaMeHaTenans pakeH 2. Q003HAUYHM

TV CYMMY uepes S:

S=1+2+2%4+ 24+ __+ 2624 263

VMmHuOxHUM obe 4acTH 3alMCAHHOIO PABEHCTBA HA 3HAMEHATe/b IIpOo-
rpeccHH, MNOJYINM

28 =242 + 28+ 20+ ...+ 208 4 2%,

174 Maea V ApndmeTuyeckas M reoMeTpudecKkan nporpeccum



BruTeM nmo4sieHHO W3 BTOPOr0 pPaBeHCTBAa IepBOEe W MPOBEJEM VIIPO-
LIeHNA:

25 - §=(2+ 22+ ...+ 2% +25) _ (1 + 2+ 2%+ .. 425,
S=igh—1,

MoKHO IIOJICYMTATH, YTO MACCA TAKONO YHCJA IUIEHWYHBLIX 3épeH
foJbille TPUJLINOHA TOHH. JTO 3aBEJI0MO OPEBOCXOAHMT KOJHUYECTBO IIIe-
HHIOBI, CDﬁPﬂHHDﬁ HeJIOBeHeCTBROM 0 HaCTOAILelo BpeMeHH.

BripemeMm Teneph GOpMYIYV CVMMBI HePBLIX A UJIeHOB OPOH3BOJILHOH
reoMeTpUYeckoll nporpeccuu. BocliosibzyveMcda TemM He OPUEMOM, ¢ 1O-
MOIIEH) KOTOPOTO OBLIA BRUHCAEHA CYyMMa S.

IlycTe maHa reoMmeTpHdecKaa nporpeccHda (b,). Obosnauumm cymmy
HepBLIX {1 €€ 4ieHOoB uepes S, :

TR Sl ol P v s R - RV o < (1)
YMHOKHM 00e 4acTH 3TOro paBeHCTBaA Ha 4.
Sa=bg+bg+bg+..+b _.¢+b.4q.

YuurwiBad, uro b,g = by, b,q = b, byg =by, ..., b, ¢ =b, nonyuum

fl

Sag =byg T+ b+ b+ ...+ b, +04. (2)

Berutem nouseHHo U3 paseHcTBa (2) paseHcrso (1) u npmaegﬂﬁm no-
no0OHBIE YJIEeHBI: -

SHQ_S,—,: [bz +h3 e {2 hrr + bnq}'_(bl + b;'! + ..+ tlI:’.l'r—] + bﬂjzb”q_ bl'
Srl{'q_ 1):bnq_b]'

Orcroga ciaeayer, 4To IpH ¢ = 1

b.q — by
s = = 1
= (1)

Mo monyuanaw @opMyay cyMMbl NEepebiX N YWICHOS Ze0Mempuye-
crOL npozpeccuu, B KoTopoit ¢ # 1. Ecou ¢ =1, To Bee 4neHBI Iporpec-
CHM PABHLI epBOMY uwieHy u S, = nb,.

ITpu pemrenmy MITOTHX 3a7a¥ yA0OIIO TOMLIOBATLCT (POPMYION CYMMEI
NepBBIX N WISHOB IeOMeTPHUYECHOI IIporpeccHH, 3alucaHHoll B ApYyroMm
suge. logcragum B dopmyny (1) smecro b, seipamenue b,¢" ', lonyuum

"bl{qn =%
nT g1 eCTA g = 1. (IT)

IIpumep 1. Halinem cyMmmMy NepebiX JecATH 4I€HOB IeoMeTpPHYECHOH

nporpeccuu (b,), B kotopoii b, =3 u ¢ _%.

510, leomeTpUyHeckans NporpeccHns

adaH C vk.com/material 100
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» Tarx kKark H3BecTHBI HEI}BBIEI UleH H adaHaMeHaTeJl:R OporpecCcHH, TO
vnobHO BOCcHOab30BaThesa dhopmyaoit (II). IMoayumm

10 3]{[1-.]'"“ —1\| 3(# . 1‘
g - t@”-1 "\ ) _T\1024 ) o 8 509
10 i=F & 3_5 - X 0 Bl12 T Y12
2 2

IMpumep 2. Haiinem cymmy
1+x+224+ ... 4+2"71,

e x = ]_, clraraenpible RDTDPGﬁ ABIAKTCH IIOoCHTeJOoBATeIHBIMIMI TLIe-
HAMH TeoMeTpHUIeCKoH nporpeccmu 1; x: x%; ...

p IlepBriii uneH nDporpeccHHd paeedH 1, a 3HaMeHaTel:s paBeH x. Tak
karg x" ! ABASeTCH UIeHOM STOH HPOrPEecCHH ¢ HOMEDOM 7, TO 3a-
aga COCTOMT B HAXOIKACHHY CYMMEI TMIEPBLIX 1 €6 wiernoB, Bocmourns-
gyemcda Gopmyvaoil (I):

x"lx -1 x"=1

n x-1  x-1"

Taxum obpazom, ecad x = 1, To

1 artobog dap ™ Ve y
x -1 CrxauaH © vkcom/material 100

Mpumep 3. Hafiaém cyMMy TEpPBLIX TMECTH WIEHOB TEOMETPHYECKON
nporpeccuu (b,), ecnn HapecTHO, 4To b, =12 u b, = 48.

» Smas b, w by, MOMKIIO TalTH 3HaMeENarenn mporpeccnu ¢. Tak kax

b, = b,q°, TO
b.
f=2-38 -4
h:i 1
SHAUHUT,

g=2 nmm q =-—2,

Taxum o6pasoM, CYIECTBVIOT jABe NPOrPecCHH, VAOBAeTBOPIIONIHEe
VCJIOBHIO 3aJaYi.
Ecnu g = -2, to

by b(d =1  3(-2)-1)
bl—q—2=3HSﬂ— .T“] = _2'_1 —"63.
Ecomw g =2, 10
. BEt-1)
b]ZSH'E’Ei:"E__I*:]-SQ‘

1?6 LETERY ﬂ.;‘ri-’*1'=r.1il‘I'.”H‘t'.l-;-'t‘,-r M recMeTpuYeckan nporpeccuy



YnpaxHeHus

615. HalinuTe cyMMY IIepPBBIX IIATH YWIeHOB IeoMeTpHYecKoH Iporpec-
CHUI, ¥ EOTOPOM:

a}hl—-B,gzé; 6) E}lrﬁm},q—é.

616. HalimywTe cyMMY TEepRBIX TIeCTH YJIEHOR TEOMeTPHYeCKOH Tporpec-
CHIH:
a) 3; —6; ...; 6) 54; 36; ...; B) —32; —16; ...; 1) 1;_%;._.

617. Boiunciure cyMMy [IePBblX JeBATH 4YJeHOB IeoMeTPHUeCKOH IIpo-

rpecCHIl, ecJIH.
a) ¢, = -4, g =3; B iy =y =R
0) ¢, =1, g=-2; r) ¢, =42, g=-0,5.
618, ([lra pabomb: ¢ napax.) Ioxa:xATe, 9TO TOCICIOBATEALIIOCTL (B,)

ABJAeTCA TeoMeTpHUYecKoH mporpeccHeill, H HAHIHTe CYMMY HepPRBIX
n eé 4JIeHOB, eCJIH:

g) B, =020 0) Bo=8 35 % B by =80 o) h=UE
1) ObcyauTe xXoa AoKasaTelbCcTBA.
2) Pacnpegenure, KTO BBINOJHAET 3aJaHUA a) U B), a KTO — 3aja-

g 6) ¥ T), ¥ BLIMOJNHUTE WX,
3) IIpoBepsTe ApYr ¥V Apyra, OPaBHIBLHO JH BBIIOJIHEHEl 3&EaIEMAk.com/materall00
M HUCIpasbTre OmMOKH, ecJM OHM JOLVIIEeHbI.

619. Halimure cyMMYy [epBBIX # WIEHOB eOMeTpPHUEcKOl HPOrpecciu:

a) 1; 3; 8% ...; 1) B S e BHEEEN
6) 2; 2% 2% . m 1; x% x* ..., oe x = +1;
111, S ey, ol Bt
B) P U L e) 1; —x*; x% .., THe x 1.
620. Hafigure cyMMY OEPBBIX CEMH WIEHOB TEOMETPHUYECKOH IMIPOTPECCHH
(b.), ecan:
a) b; = 72,9, q = 1,5; B) by =64, g =
0) b, g’ q=35 T) b, =81, ¢ 3
621. Haiigure cyMMY HDEPBRIX OATH YIEHOB FEOMETPHUECKOH IIPOrPECcCHH
(x.), ecmm:
ﬂ)xa:]%,q:%; ﬁ]x4:]2],5,q:—3.

622. I1epBelii 41eH reoMeTpUYecKoil Nporpeccuy paseH 2, a NATHI pa-
pen 162. HaiiguTe cyMMy NepBbIX IIeCTH 4YIeHOB 3TOH Iporpec-
CHH, €CJH M3BECTHO, YTO €€ UJIeHbl ¢ YETHBIMH HOMEpPaMH OTpHIa-
TeJbHBI, & ¢ HeYETHOH — IOJOMKHTENbHBI.

§10. NeomeTpu4eckas NPOrpeccua 177



623. HalinuTe ¢cyMMY IepPBBIX CeMH UJeHOB 'eOMeTpHYeCKOH NporpeccHu
(b,), B koTOpoi b, = 6 1 b, = 54, ecIW MIRECTHO, UTO BCE €€ WICHKI
TOMOAKHATETBHEL,

624. B reomerpuueckoil nporpeccuu, Bee 4IeHb! KOTOPOM MOJOMKHUTENb-
HBbI, CYMMAa NEPBBIX JBYX YWIEHOB PaBHA 8, a cyMMa TpPeTbero M 4er-
BEPTOro uieHoB pasHa T2. CHOIBHO 4ieHOB 9T0OH LpOrpeccHH, Ha-
YUHAA ¢ MePBOTO, HA0 CIOKHTL, YTOORI MOJIVINTL B cymMme 2427

625. Hafigure nDepBRIH 4YIeH TeoMeTpPHYeCcKoH nporpeccun (b)), eciu
b.=0,012 u g = 0,2. Sanumure hopMyly A-ro 4WieHa 3JToH npo-
rpeccuu.

: n+2 gr-2 2_::_*271,—1
626, Cokparure npodb: a) 2 nz 1 @) 2 ,,E
2 6"

627, Pemure mepaBeHcTBO: a) 1,5x — x°<0; 6) x° + x + 6 > 0.

628, Kakyo Gurypy 3anaért Ha KOODAMHATHOH MJIOCKOCTH CHCTeMa Hepa-
BEHCTE
3x-y =0,
y—-o =0?

Crayax © vik.com/material 100

KOHTpONbHLIE BONPOCHLI U 3aA4aHNA

Chopmynupyite onpeneneHve reometTpuyeckoin nporpeccun. 4ro Ha-

3bIBAIOT 3HamMeHaTenem reoMeTpuyeckon nporpeccun?

Kak Boipaxaercs kBagpart noboro 4neHa reoMeTpu4eckoi nNporpeccun,

Ha4yuMHasA CO BTOPOro, Yepes npeasiaywili 1 nocnenylowmin YneHs?

3anuwwute GopmMynsl 1-ro 4NeHa U CyMMbl NEepPBbIX # YIEHOB reomMerT-

PUHECKON MPOrpeccui.

Hna mex, kmo xouem 3Hams OoablLULE

31. MeTtoa mateMmaTUyecko MHAOYKLUMU

IIycrs pana mocJiefoBaTebHOCTSH (4,), B KOTOPOI
@y=dyg L= 23l

IHonsiTaemcs 3agath eé GopMyJOH n-ro 4wieHa.
BI:-I‘:IHC.H.HM [nepBblieée HECKOJIBKO UJIeHOB NocaefoBaATe/IBHOCTHI

a,=9 +2-2+3=16.

178 REEEERY
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SHA4YHUT, NOCJeJ0BATEIbLHOCTE (@,) HAYMHAETCA TaK!:
4, 9. 16, ..
EcTrecrBeHHO NpeanoJokuTh, YTO 3TV MNOCJAEJ0BATENbBHOCTH MOMHO
zanartek thopmyioil
a,=(n+ 1),
dopmyaa BepHa gaa r=1, 2, 3. OgHako, Kax 0oaro Ol MBI HH IIpO-
MOJLKATW BRIMHACICHWA, OHW He Jal0T OCHOBAHMM YTBep&JaTh, UTO 2Ta
dopmyna sepHa npu Jawbom HarypaibHoMm . Ilosromy Bochoib3veMcH

CHEeHAIBHBIM METOAOM PACCYRIEHMI.
Ilpeanonoxum, yro dopmMyiia BepHa upu n = kK, 1. e.

ay = {k % 1)21
H JoEaKeM, YTO OHA TaKiKe BepHa Opu n =4k + 1, T. e. JoKa®emMm, 4TO
2
a,., =0k +2).
I[lo yenoBumw

Bamenus a, Ha (k + 1)%, moayunm

a,, ,=(B+1P+2+3=k*+2k+1+2k+3=
=R+ 4k + 4 = (k + 2)%

SHAUHT,
a,.,=(k+ 27,

T. &. ecnIl (hopMyTIa BepHA ANA 7 =k, TO OHA BepHa W ana n=4# + 1.

Mrr ybegunucs, uro dopmyaa Bepua gua n = 1. CnegoBarensno,
oAa Repaa W gaa n=1+1, 7. e, nna n =2, M3 Toro, uTto dopmyna
BepHA 1A n = 2, cleljyeT, UTO OHA BepHa W jaa n=2+ 1, T. e. nad
n = 3. (BaMeTum, 4TO B cOpaBedaHBOCTH (QOpMYAEl aiaa n=2 u n =23
Hac ybepunu u HeuocpeicrseHHsle pacuérst.) M3 cupasennusocru dop-
MVYJBL IJIA 1N = 3 BbITeHAeT €€ CHOpPaBeIUBOCTL Aad 72 =3 + 1, T. e. gus

n =4. Uz roro, uro hopmyna BepHA aa n = 4, CIEOVET, 4TO 0HA BEPHA

IId n =90 W T. 1.
dAcro, 4TO, CTPOA TAKYIO MENOYKY PAcCCYMRACIIHE, MLI JOHIEM 10 JI0-
00ro HaTypaJlbHOrO UHCIA. SHAYHT, GopMyJaa

a, =(n+ 17

BepHa NpH M1000M HATYPAJLHOM n, T. €. NOCAEJOBATENBHOCTEL (@,) MOMK-
HO 3ajaTk 2ToHM (OopMyJI0H.

I[IlpuMenénHBIH MeTOA AOKa3aATEJLCTEA HA3BIBAETCHA MemodomM mame-
mamuneckoll undyruuuw. OH OCHOBAH HA CIASIVIOUIEM IOJMOMKEHHH, H3-
BeCTHOM IIOI HasBaHHeM RPUHLUN MAMEMAMUYECKOU UHOYKULU:

Ml me - v " T, e 4 " ;
Ana Tex, | xo4yeT 3HaTe Donbwe



VTBEPIKIEHHE O TOM, UTO HEKOTODPLIH (aKT MMeeT MECTO IPH JiO-
oM TaTypannLiioM 7, BEepro, ecaH BLITOINAIOTCA JBA YCIOBHA;
a) VTBep:EAeHHEe BepHO upu 1 = 1;

0) U3 cOpaBeIAHBOCTH YTBEpHAeHHA 014 1 = k caeiyeT ero
cIIpaBedNHEBOCTL ANXdA n =k + 1.

IokasaTenbCTBO HEKOTOPOI'0 YTBEPMHKJAEHUA METOJOM MATeMATHYE-
CKOH MHAVKIHMHA COCTOHMT H3 ABYX 4dacTeil. CHaYaa npoBepAOT ero cipa-
BeAIHBOCTE OPpH 1 = 1. 3arem, OPeANOJIOAHB, UTO YTBeP:EICHHEe BEpHO
upy 7 = kK, JOKASBLIBAKT, 4TO OHO BepHo M upu n =% + 1.

PaccMoTpuM NpHMepbl OpHMeHeHHA MeTOJa MaTeMaTHUYecKoH HH-
OVEIIH.

HNpumep 1. Ilpu pemenwH HEKOTOPHIX 3a7ad M3 TEOMETPHHM B MeXa-
HHEH Apxumern (287—212 mo H. 9.) BhIBed QOpPMYIY

s nin+102n + 1)
= 6 :

124+ 22+ 8+ ... +n

Jlokazkem eé crnpaBellJINBOCT.
» Ilpu n =1 gopmyna BepHa: Crauan ¢ vk.com/material 100

_1a+1)@ +1)

2
$ 6

Homyerun, uro sTa GopMyJa BepHa a4 n =4, T. e.

_R(E+D(2k+1)
: .

15400 B, A

Horka:xeM, UTO OTCIONA cJeJyeT e€ COpPaBReJmTHBOCTL Aad rn=Fk + 1,
;

1”+2'*’-+32+_,_+k2+{k+1}u:{k 1)k ¢ 2)(2E + 3)

6
Hmeem
12+ 224+ 3%+ ..+ B +(R+1)°= k{k+1?ﬁ(2k+1) + (k+ 1) =
CRE+DERE+D+6(E+1) B+ D(2E -k +6k+6)
_ - - . -
_ (B + 12K + Tk + 6)

6
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Paznoxue Ha MHOMKHTENIN KBaJPATHBIA TpPEX4JIeH
2k* + Tk + 6,
NOJYVYHAM
2k* + Tk + 6 = (k + 2)(2k + 3).
SHAYMUT,

(B + 1)k + 2)(2F + 3)

12 + 224+ 3° + ... + B* + (R + 1)* -

Taxkum obpasoM, conpaBelJIHBOCTL (POPMYJILEI ApxXHMena NOKasaHa.

Hpumep 2. [loxamem, aTo npu T000M HATYpansHEOM i cymma 13" + 5

>

KpaTHa 6.

IIpu 1 = 1 yTRep:IeHHe RepHo, Tak kak 13' + 5 = 18, a umucno 18

Kpatmo 6,

Jonoyerny, 9TO YTBEPEAeHHe BePHO IPH 71 = £, T. . ¢CYyMMAa 13" +5

EpatHa 6, m JOR&KEeM, YTO K3 3TOT0 CIEAVET €r0 CIPABEIIHBOCTH
ag n=4Fk + 1, v. e. eymma 137" + 5 rawme wparma 6.

Hmeem

13**1 +5=13:13+5=13%12+ 1) + 5 =
=18%: 12 + (13* + 5).
B nosyueHHOil cymMMe Kaxkjoe ciaraemoe KpaTHo 6. Smaumt; @i om manalion
13" '+ 5 npn nwbom BaryvpansHoMm k xparHa 6.

B cuny OpHHOHIA MATEMATHYCCKOM HHIVEINH VTREKICHHE JOKA-
2aHO., -

YnpaxHeHusa

629, TTporeprTe, uto ipu 1 = 1, 2, 3 Bepua gopmyaa

n“(n + 1)y
4 =
Horaskure, yro ora opMyaa BepHA NPH JIO60M HATYPAJILHOM .

1°4+2° 4+ 3%+ .. +n=

1*2+2*3+3*4+...—I—n{n—l—l}:%n(n-+-1)[n+2]|.

631. Joxa:xuTe, 9YTOo IpH J11000M HATYPalIbHOM N CYMMA

1 1 1 1
[ 2T 853 T84 o=t gmin

MoeT OblTh BhIuMCJeHA 110 dopmyle S, =

Ana Tex, KTo xo4eTt 3Hath Bonblwe 181



632. Jora:xuTe, 4To IpH I000M HATYPAILHOM 1 BePHO PaBEHCTBO
1-4+2:-7+3-10+ ... +n(8n+ 1)=n(n + 1)4
633. Ilyers (b,) — nocienoBaTelbLHOCTb, B KOTOPOI
by==8, bysq1 =0+ 6k + 3.

,[[()H&}RHTF‘ T 3Ty NOCAefOBATENBHOCTE MOMHO 3A048TH [l][]pM}FJIUH

b,= 3n?® — 6.
634. ,IInhchHTe, 4YTO IOcJejoBaTenbHOCTs (a,), B }c{rrnpon a,=-»a,
a,.; =a, + 10k + 5, MO¥HO 3a7aTH Q)apmyﬂ{m a,=5n? - 10,

635. Hokaxure, uro pastoers 49" — 1 kparna 48 npu n0b6oM HaTypalib-
HOM fi.

636. Ilyers (u,) — nﬂcne,uﬂﬂaTeanchTh upcen Pubonavun, T.e. u, =1,
uy,=1, u, . ,=u,+u, , mpun > 2. HoramuTe, 9TO 5Ta MOCTEAO-
BATEILHOCTE DﬁJIEi,EEaET CHeIVIONINM CBOHCTBOM:

a) u, tugtu; +..tu,, ,=u,;
6) ui + us+ui+ ...+ ui=u,

e vq-

JAononHuTensbHble ynpaxHeHus K rnase V
K naparpady 9

CrauaH © viecom/materal100
637. Beruucaure INEPBRIE IIATE YIEHOB IIOCISIOBATENIRHOCTII (Cn}, 3agaH-
HOH (hopMyIoH:

EI_) Ch = _znz + T3 ) o == A2 i
100 (- !
6 , B
) € nt —§ A} En in
i 1_ (_1)}?
— 9 E . a9t s
B) ¢, 2,5 2% e) ¢, e 1

638. Sanaiite MoOpMYIIOH n-I'C WieHA LOCHAeJOBATENIBHOCTE (@,), ecilu:

a) (a,) — TOCTeAOBATENHHOCTE HATVPANLHBIX YHCEJT, KPATHBEIX D;
6) (a,) — HOCIeHOBATEIBHOCTh HATYPAIBHbIX YMUCE], KOTOPbIE IIPU
HdeJdeHAH Ha 5 AAEYT B OUTATES ]_

ﬁ._'?._E_]_'.: BrruuenuTe nepBble HECKOJNBKO 4YIeHOB NoclaejoBaTelbHOCTH (Y,),

ecJIm:
a) ¥1=-3, Yps1— Yo =10; B @y = 1B e g o=
6) =10, y.. -1 =28 0 y,=—4, y, Y, = —n.
640. Halinute wieHbl apudMeTHUYeckoil mporpeccuu (a,), 0003HAUEHHEBIE
OVEBaMI:

a) ag ag —19; —11,5; a3 ... ;
B) g3 —8.D; ‘ay: —4,8; G dgh .o .

182 BLEEER'A ApvdmeTuHeckas v reoMeTpuHeckas nporpeccuy



641.

642.

643.

644,

645.

646.

647.

648.

IlepuMerp TpevroJbHHEA pabeH 24 cM, OpHYEM IJIHHBL er'o CTOPOH
obpasyior apudmernueckyry nporpeccu:. MoHO OB OHNpejenHTh
JIHITY XOoT#a OLI oAmo# w3 cropon? Kagme 1ennie 3mauenvs MOTyT
IPUHEHMATE AJHHBI CTOPOH TPeYIoJbHHEA, BhIPAMKEHHBIE B CAHTH-
mMerpax?

Yriibl TpeyroibHUEA 00pasyoT apudMeTrHdecKyr nporpeccuo. Jlo-
KaykATE, 9TO OJfUN W3 NHX paren 6(F,

Bepro on yTBep:EAeHHEe, YTO ecau (4¢,) — apudmMeTHHecKas IIpo-
rpeccHud, TO:
a) MOCHEJOBATENBHOCTE (s €@, ...} .5 ... ABAAeTCA apudmMeTHye-

CKOH IOporpeccHeH;

B) nocuexoparelbHOCTE @, — 1; a,— 1; ... a, - 1; .. #ABiAercs
ApMpMeTHIeCKOH OPOTPeCcCHen;

B) IIOCJIeJOBATeJIBHOCTE 24,; 2@y} ... ; 2d; ... ABJAAeTcA apH@MeTH-
UeCHOH HOporpeccuei;

r} IOCIefOBATENIEHOCTE a‘?; a.g; i af; ... ABAfgercA apmpmermue-
CKOH mOporpeccHei?

ITocnenoraressHOCTh (@) — apHdmeTHiyeckada nporpeccuda. Halioare:

a) @, ecam al—waE— 2ud=2— 3;
53— 7 wa =2
c e DN T e
B) ay, ecan a, 3 u 3
Haiizure Homep winena apudmMeruueckoil uporpeccuu (a,):
a) pasaoro —2,94, ecan a, = 1,26 n d = —,3;
0) pasuoro -9,7, ecnu a;=-3,7 u d = —0,6.

Craudan C vk,

Haua apudmernueckad LPOrpeccud, LUEPBbIH 4YJIeH HKOTOPOH paBeH

3 2 o
Z—i, d PasHOCTB pPABHA i Asnserca nu uneHoM 3TOM nporpeccHM
£ 5]

YHCJIO:
a) 14%—, 6) 8,352
Haitgmre:
4) NepBblil MOJOXHUTENbHLIH 4YieH apudgMeTHUecKoil Nporpeccuy
1. _anl. _1n :
_IUE' 1{}~4~, 10: it

0) nepBblil OTpHIATeNbLHBIH 4WieH apu{pMeTHUYeCKOH Nporpeccuu

gl gl gl.
2 a3 [§]

Jorasrure, uro ecan (y,) — apudMernyeckas nporpeccus, To:
a) ¥, tY; =y T U5
ﬁ} yn—& + yrr +10 Yn + Yo +5: TAC T 2.

JononHUTensHLIE yNpamxHeHwsa Kk rnase V

com/material 100
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649, Iorka:xuTe, UTo €cld d — pPasHOCTh apHdMeTHUeCcKOl IporpeccHH,
i ” X — X
a X, WX, — UieHbl 3TOH [1POrpeccuy, HPUUEM M # i, 10 d = ——.
m-=n
650. lana apudmernuecrkan uporpeccusi (a,). Haligure:
a) d, ecan a,, = 1,7 n a,, = 0;
B) @,y eCIu a,q =270 n d = -3.

651. Haiigure ¢cyMMYy NEPBBIX JECATH YWISHOB ApH(METHUECHKOH Iporpec-

CHH.:
a) %; %; 0) \E: \"(1_2:

652. Halimure cyMMY, CIaraeMbIMH KOTOPOH ABIAIOTCA IIOCJIel0BATENb-
HbIE 4JieHbl ApHMETHYECHON 1IPOrpeceuis:

a)2+6+ 10+ ...+ 198;
6) 95+ 85 + 75 + ... + (—155).

653. Ha oasoll cTopoHe yIjla OT BepIIHHBI OTJ0MeHbl JBeHAJLATE PasB-
HBIX OTPE3KOB, M 4Yeped WX KOHIE (KpoMe BepIIHHEI YIIa) OpoBe-
IeHbl OapalileldbHBIe IpAMEBIe, IepeceRKalllre APVLYVI0O CTOPOHY
yrua. Haijgure cyMMy JJIMH BCeX NAPAJLIEbHBIX OTPE3KOEB, 3aKJII0-
T—IEHHBIX MeEATY CTOPROHAME VI, €CIH JTIIHA HAUMEHBITIETD H3 HITX
paBpHa 3 CM.

654. B apndmernueckoil mporpeccuu (a,): Crata Cviscanymaiena 100
a)d=-04, n=12, a, = 2,4; HaliguTe @, u S _;
B) @, =-35, d =5, §, = 250; nmaiigure n u a,;
1 = o %
B) d = 30 %= p0, S, = 2020; maiguTe a, u #;
-1 4, --20l s - -450; naitpure d
r) a; = =g G= 285, §;= 4o ; HAalguTe d u n.

655. Haiigure pasHocTs apudMeTHuecKod OporpeccH# (x,) U €€ OepBBIH
4jieH, ecJIH HeCAThIH WieH 3ToH OporpeccHHd pabBeH 1 ¥ cymMMma Oep-
BbIX WIECTHANUATH e UjieHOB pasHa 4.

656. Hajiinure cymmy:

a) BCeX JBY3Ha4YHBIX 4YWCeN;
0) Bcex TpeéxaHAYHBIX YHCel.
687. Halinute cyMMy:

4) BCceX HATVPAJIbHBIX YETHBIX uMces, He npesocxopsaumux 200;

0) Bcex HATYPAJIBHBIX HEYETHBIX 4YHCeJ), He npesocxogamux 150;
B) BCEX HATYPAINLHBIX 4MCeJ, KEPATHBIX S, 3AKINYEHHBIX B IIPOMEe-
EyvTEe o 100 mo 200,

658. KakoBa cyMMa HATYPANBHBLIX YHCE:

a) Mmeapminx 100 B He KpaTHBIX 3;
D) Goasmux 50, Ho Mensmnx 150 ¥ He KpaTHBIX 57
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659, Haiiinte HaTypajlbHOEe YHCIO0, KOTOpOe:

a) B O pa3 MeHbIIe CYMMbI NpPeAlIeCTBYIOIIUX €My HaTypaJibHBIX
UHCeN;
D) paBHO CYMMEe NPEJUIECTBYIOIINX €MY HATYPAJIBHBIX YHCEIL.

660. Unenrl apudMernueckoii nporpeccun
2% B 8l

¢ YETHBIMHM HOMEpaM# 3aMeHWJIH MNPOTHBONOJOMKHBIMH UM YHCIAa-

mu. B pesyaprare nonyunnam nociepoparensHocTh (x,). Hamummure
dopMyIIy n-I0 YJeHa 3TOH IoclejoBaTellbHOCTH H HAWJAHTE CyMMY
IEPBREIX MATHASCATH €€ 4IeHOB.

661. Yupoerure BhlpakeHHe:
2 A n

CIE - N
a) 3 3 gn 17
o it e S
6) 2 gt b _.“_xﬂn.

x'xz'xa-...'x"-

662. Haiijure:
a) cYMMY BCeX IOJIOJKHUTEeNLHBIX YIeHOB ApHU(MeTHYecKOil Imporpec-
cun 8,2; 7.4; ...;
6) cyMMY BCeX OTPHIATEJIbHBLIX YJIEHOB apudmMerndeckoii mpifpe
cun —-6,5; —6; ....

Elg.com.'matenailﬂﬂ

CHH, ecJIM CyMMa IMepBbIX JecATH eé 4yineHoB pasHa 100 u cymma
NepBLIX TPHALATH eé wieHoB paBHa 900.

664. Haitjure natTugecaTsiil wied apu@MeTH4YecKoil Nporpeccuy, eciiu:
a) S,,= 1000, S, = 10000;
B) Hg=0;0; S-=—81,

660, 3amumuTe GOPMYIV CYMMEI TTEPBLIX 1 WJICHOB TOCAE0BATETEHOCTH
(a,), ecmm:
a) a, = 2n + 1; 6) a, =3 — n.

666. fABnserca nM nocaenoBaTeNbHOCTE (Xx,) apudMeTHHUecKoil mporpec-
cHeil, ecJIM CYMMY II€DEBIX /i €6 Y/eHOB MOMHO HailTH 1o Gopmylie
S = n? — 8n? Halinure TATLIH WIeN DTON TOCICIORATEILIOCTH,

n

667. fAsnaerca nu nocnegoBaTesibHOCTL (X,) apudmMernyeckoil nporpec-
cHeli, eciiud CYMMO OepPBbIX I 2 4Y/IeHOoEB MOMeT OBITh Hﬂ.ﬁ,{lEHa 1o
thopayae:

a) S, =—n®+ 3n; B) S,=n%+ 2n - 8;
6) S, =2n"-1; ) S =6n+ 57
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K naparpady 10

668. Haiigure obosHaYeHHBIEe DYKBAME YJIEHBI MeOMETPHYECKOH IIporpec-
cam (b,):
a) b, 2; 2283:=139; 813 bay sy
B) By By bgs 805 045 i s

669. HDCJIE,I[GBE[TEJIBHDCTI: (x,) — reomerpuyeckas nporpeccus. fsnser-
CcHA JIM I'eoMeTpPHYeCcKo npm‘peccueﬁ NoCcjae 0BaTe IbHOCTh:
) Wt I Bt T s pXxpP 1Y o

B) 3x. 8% ...3 B8Ry i

670

CyIecTByIoT JIM TPW YHCTA, KOTOPLIE COCTABASIOT OfHOBPEMENTIO
apHPMeTHIECKVIO H IMeOMeTPHYeCKVIO IIporpeccHu?

671. Aenderca JIH reoMeTpHUYeCcKOH Iporpecciell IocaeJOoBATEILHOCTH
(x,), eciu:
2

a) x,= 2% B) X, =n%;
p) x, =3 " ) x, =ab”, tne a = 0, b+ 0?

it} wnuan o vle comymaterial 100
672. M3BeCcTHLI TIEPBLIH WieH W 3HAMEHATE L TeoMeTpuHeckOff Fporpeeat=riziiil

cuu (b, ). Haitnure b, ecun:
_ 243 2 @
a) b, = 556" » =3, = 83

6) b, =J§, q=-V6, n=5

673. llepBoiil W GeBSTBIN Y4iI€HBI TEOMETPHYECKON OPOTPECCHH PABHBI CO-
OTBETCTBEHHO 135 u % Hafianre 3aiM09¢TIBIe MY THTMHA YICHLI
9TOH IIpOrpeccun.

674. IlocnegosarensHoers (H,) — reomerpuueckas nporpeccus. Jloka-
KHUTe, MTO:
a) ecim b, >0 u g > 1, TO KamABIH CIeIVIOIIHEA 4IeH IIPOrPeccHH
DONRINTe TMPeALIAVIIETO;
B) ecitu b, > 01 0 < g < 1, To Ram/AbIA clelYOIKH Yied nporpec-
CHH MEHBIIEe NpPelblOVINero;
B) ecii by < 0\ g > 1, To KaEABIA CICAYIOIAA WIeH IPOTPeccHH
MEeHBbIIe IpPeJbLIVIIero;
r) ecoinm b, <0 m 0 < g < 1, To RAMABII CIAEIVIOUIHE YIeH Iporpec-
CHH DOJLITTEe TPeILIIVIIETro.
Jis Kasmjoro U3 pacCMOTPEHHBIX CAYYaeB IIpUBEJHUTe IpHUMep.
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675. Horasxkure, uro ecau (a,) — reoMerpuyeckas HporpeccHs, TO:
a) a, ~az; = ay " a3
B) & 5 *@pug=ily "0y Iie BZF S

[

676. Horasxure, uro ecnu b, u b, — uUlleHbl reoMeTpPUYECHO Lporpec-

CHH, 3HaMeHaTe]b KOTOpPOM paeeH ¢, To b, = b qg" ~ ™.

677. B reomeTpHueckoll mporpeccHuH (x,):

a) q = —%, n=09, S, = 20};; HalpuTe x| M X3

0} x; =11, x, = 88, 5, = 165; maiiaute ¢ u n;
1 1 21 "

H) X = E? iq = _Er n= a; Haungre A W X,

r}) g = J3, X, = 183, S, = 263 + 24; maiizure X, I n.

678. CyMMy mepBLIX 7 WIEHOB IIOCJeA0BaTEeJLHOCTH (X,) MOKHO HAHTH

1o tdopmyae

_E n_
S, =2(6" - 1).

Jlokakure, 4TO MOCHEAOBATENLHOCTE (X,) — reoMeTpHYecKas Ipo-
rpeccud. HalimuTe aHaMeHaTenb W IepPBBIH 4JjieH 5TOH IporpeccHH.

679. 'eomerpuueckas NporpeccHs COCTOHUT M3 NATHaAUATH 4ieHoB. CyM-
11 et o
Ma NepBBIX [ATH WIEHOB paBHA =, a cymMma cJIe IV IO I 3= -FsTif

1 " o
YJIEHOB paBHA —55. Haijigure cymmy nocjiefHHX NATH 4J€HOB 3TOMH

nporpecCcHH.

680. YupocTuTe BRIpaHeHHe, IPHMEHHE QOPMYIY CYMMbI IIePBBIX 11 4ie-

HOB TEOMETPHYECKON ITPOTPeceHn:
a) l+x+x+ 2 +2, mmex=1ux=0;
By l—ax+x—=xd+2xt -2+, rae x# -1 u x#0,

HononHuTensHsie yrnpaxHeHWsa K rnase

\/
v
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YNPAXXHEHUA
ANA NOBTOPEHUA KYPCA
7—9 KJIACCOB

BboiyncneHuna

681. Halinure 3HaueHHe BhIPDAMEHHA:

_1-3 p 21I CxauaH c vk.com/material100
1-m 2
0) ——— mpu m==;
3m? -m B 3
10 — 54
B) Tyyﬂ apur x = 1,4, y = —1,6;
r) —2¢ _ youa=1,5 6=10, ¢ = -2.
alb — o)

682, a) Temenuzop crowa 10000 p. B anpene om mogoposkan ma 30,
a B mexabpe mojemreeed Ha 40%. CHEOJBKO CTAl CTOMTE TEIEBRH2OD
B nexadpe?
0) Ileny Tomapa mosnicHan na 30%, a yepes HEKOTOPOE BPEMSA CHH-
a3uad Ha 40%. Ha cKoIbKO HOpoLeHTOB H3IMeHHJIAChH MepBOoHAYAIL-
HAas ILeHa Tosapa?

683. K 200 r 40%-ro pacrsopa conu poanunu 300 r sozer. Karoil crana
KONTENTPAIMA PACTROPA COJTITY

684. a) Hexotopoe KoamdecTBO 15Y%-ro pacTBOpa COMM CMENIATH ¢ Ta-
KHM e KoalmdecTeBoM 45%-ro pacTeopa aToH e coal. Kaxora Kon-
LEeHTPpaALHA [I0JY4YHEBIIerocda pacreopa?

0) Herotopoe roamgectBo 30%-ro pacTBOpa COIH CMENIATH ¢ BIBOE
DOJMBIINM KOJIHYecTBOM 15%-ro pacTeopa 5Toil ke coan. Kakopa
KOHLEHTPALUA II0JNYUMBILErocH pacrsopa?
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685. Mmeerca aBa copra CIHBOKE skupHoerbio 10% u 20%. HMx emema-
au B oTHomeHnu 3 : 1. Kakosa KUPHOCTE HOJYUHBUIINXCSH CIHBOKT

686. a) Knowenr 0anka Bnéc 80 000 p. ma BRIag ¢ TOJOBLIM JIOXOJ0M
5% . Karxaa cyMmMa oKa:xeTcda ¥V Hero Ha cueTy uepe3 2 roja, eciaH
OH HHEAKMX CYMM CO CUSTH HE CHIMAT H AOIIONHUTENEHBIX BJIOHES-
THH me aendan?
0) KanenT Hamra eprHec 80 000 p. Ha BKEIaJ ¢ TOJOBBEIM JOXOIOM
9%. Yepes rog on unoaomxua Ha aror e eraan euwe 20 000 p. Ha-
Kag cyMma OyAeT y Hero ma cuery depes 2 roja mocae OTKPLITHSA
cueTa B DaHke?

687. ¥YupocTuTe BHIpa;keHHe:

a) (V15 + v10) - 245 — 5V12; B) (2412 — 3V3)';

}2J_—2J_ )1-:}—-:-\!"_ 10 + 53
3435 - 3414 10+ 5J3 10— 543"

688. YnpocTuTe BHIpaiKeHHe (5 — ZJEi)?— (30(2_ o 2\;"5}(4\@ + 845}.
689. Jlorka:xure, uro:
V18 - 3-JJi8 + 3
a) \/ ,—J = \J'i.fl: 0) = ﬁ — = 4/0,4 .
V6 J7+ 24 - 71— J2a
690, Moka;xuTe PaBEICTRO; CkauaH ¢ vk.com/material100

a) {19 — 6410 = V10 — 3; 6) V23— 8JT =4 —+7.

691. Halinure sHaueHHe BhIPpAMEHIA:

ﬂ}3x2—ﬁx—5nr}nx:1+v‘(§; o) 511;mx:u"5+1.

692, HalimywTe 3navenHWe BLIpaKeHWA:

a) 0,3 %+ (g) +(=05) % 3 4 (-1

- 1 il
2 1 61,1 2,
6) (E) - (ﬁ) 4 (ﬁ) L -02516.
693. BepHo 11 BhICKA3LIBAHHE:

4) IpocToe YMCIIO He MOMeT ObITh YETHBIM;
ﬁ} nompocTroe YHMCI0o He HMeeT ﬂEJlIiTEJIEﬁ;
B) KBAJpaT 4€THOrO 4YHC/Ja — YHCI0 4YéTHOe?

694. a) Hafigure maTHAATATLIH Waen apadmerndeckod nporpeccran (a,),
ecnu @, = —6, a, = -2,
0) Halinure cyMmMy HepBbIX JecsaTH 4ieHOoB apudmMerMueckod Hpo-
rpeccvw (x,), ecqim x, = -2,4 u d=1,2.
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695. HatiguTe aeeHaZuUATBIH UIeH TeOMeTpHUYecKOH nporpeccuud (b,),
1 1

e B
322 "3 18
696. HafinuTe cyMMY OEpPBBIX JeCATH UJISHOB TeOMETPHUECKOH IpOrpec-

ecnu b, = —

cuu (x,), ecnm x, = —32 u g = —é.

697. Kaxavio U3 mecATHYHBIX Ipodell
0,45; 2,53; 31,98
OKPYIVINTE [0 JAECATHLIX, BEIYHMCIAHTE adCONIOTHYH M OTHOCHTEJILHYIO
MOTPEITHOCTH OPUOMMKCITILIX 3TatMerTui,

698. ILromans Bemoro mops npubmmzéano pasEa 91 Teic. kM° (¢ Tou-
gocTh0 1o 500 xM?). ONeHHTe OTHOCHTEIBLHVIO MOTDPEIIHOCThE HOpPH-
GUIMMHEHHOID 3HAYEHHIA,

ToxpecTeeHHble npeobpa3zoBaHusd

699. IIpecbpazyiiTe B MHOTOUWIEH:
a) (x — 2y)(x + 2y) + 4y%
6) (2a — 3b)(2a + 3b) — 3a*;
B) (5x — 1) + 10x;
r) (3y + 4z)* — 82(3y — 22);
n) (m — 2n)(m® + 2mn + 4n*) + 6n°%; Ckauan ¢ vk.com/material100
e) (¢? + 4d)(c* — 4c%d + 16dP) — c*(c* — 1);
®) (3x — 4y)* — (2x — Ty)(4x + 2y);
3) 2x(2x + 3)? — (2x — 3)(4x* + 6x + 9).
700. HalinuTe 3HaueHHe BRIpAEKeHHA:
a) Bxg{x —4) — (2x — 3)(4;1:2 + 6x +9) - 17 npu x = 0,5;
6) 4a°(3a — 2) — 3a(2a — 1)* — (2a — 5}2a + 5) npw a = 3,3;
B) (9x% — 3xb + b?)(Bx + b) — 9x(3x° — b) — b*npu x = —é, B %;
r) x(3x " 2y)(3x + 2y) — x(3x + 2y)° + 2xy (5x + 2y) npu x = 0,5,
iy =-1.
701, Toka;xuTe TORICCTRO:
a) (a + 2b)(a — 2b)(a® + 4b%) = a* — 16b",
6) (x — I)(x + D(x®+ 1)(x*+ 1) =2x% — 1;
B) (@ — 2)(a + 2)(a® — 2a + 4)(a® + 2a + 4) = a® — 64;
r) (¢? — ¢ = 2)c* + ¢ — 2)=ct - 5% + 4.
702, Pazno:xkuTe HA MHOMEUTE !
a) 12x* — 3x%y — 18xy% B) 8ab — 14a — 12b + 21;
6) 42a°® — 6a* + 3047, r) ¥ — bx — 9xy + 45y.
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T03. PazmoxuTe HAa MHOEHITETIH!

704.

705.

706.

707.

a) x' — 254°;
6) 4b* — 0,01c%

B) 8a® + dq;
r) x¥ — 27;

1) 9ab® — 16ac’;
e) —20xy” + 45x°y.

PasmoxnTe Ha MHOMKHTENIH KBaJpaTHBEIH TpexXdiIeH:

a) &2 —x —42;
6) ¥° + 9y + 18;
B) 812 + 18x + 1;

r) 166° — 246 + 9;
n) 6x - x-1:
e) 3a® — 13a — 10.

CorgpaTure gpodb:
21a® -~ 6a’b o) ox® - 26y°
12ab — 42a° 9x? + 30xy + 254%
6 i’ + 3 mi a’ - 3a
6) — = ) — ;
2m°n + mn* a“+3a—18
2) xa—2mx+3x—6m_ 3) 4x2—8x+3_
x® + 2mx + 3x + 6m 42 -1
Bab + 2a 206 5 ) m®> +4m 5
dab - 8h°+ a—2b m?+ Tm +10°
} 16a° —8ab +~ ¥
A 16a® - b2 ' CrauaH ¢ vi.com/material 100
7 3x + 2y
a) HaiinnTe 3HadYeHHe BbIpasKeHHUA —————, eCcJId M3BECTHO, 4YTO
%
2x + 3
i i, 5
Y
6) Halinure 3HadYeHMe BbIpAXKeHHUA _T_ P ECIM  HIBECTHO, YTO
€
4a — ab
—_—
b
Yupocrure:
+
a) . 2 — 1 B x 1 ;
X =32 x Tax ¥ -9
2y +1 + 2 1
6) =2 ji o2 g
y+3y 3y-y oy
B]a2+lﬁa+l2 2 - 3a 3
a’ —38 a® +2a+ 4 a—2,
4b* + 18
B} —= £ + — S S,
4b°-6b+9 Bb + 27 2b+ 3
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T08. IlpeacraepTe B BHAEe IpoDH:

a) ab® —16a  200° ; ) p’-125 4p :
5b a’b + 4d° 8p? p2+ap+25
6) Txy ) 3x - ﬁy; 35 om?  12mn + 4n® ) 3m + ﬁn.
F—dxy+dyt 1440 3m? + 24a° 2n - 3m

709. YopocTure:

P -4x 24 —6x (@ + by ~ 2ab _ @ + b

a) — : =3 B : ;
P+ Tx 49 - £ } 4a” ab
6y Y16y, 4-y N N Gl
2y +18 i+ 9y’ e+2 ~ 18¢+26
710. Yupocrure BhIpaixeHue:
&) T(m - 2) m + 2 2m® + 4m + 8
m® - 8 m® +2m + 4 m -3 4
a+bd a+ 2 2(a +8))
0) 5~ | =_ -3 y
a 9 a-3a+9 a” + 27
3 x+2 2 @ x-14 ) x+2 1
3x x - 2 32 - 6x) 6x 2. 5’ Ckauan ¢ vk.com/material100
4x x -3 18 2x
r) T - . - :
8 -—x 9+3x) x+3 3-=x

711. IIpecOpasyviiTe BLIpa:keHHe:
3 2 *
a}l+( m_ m )_erﬁm+1;
9 1-3m 3m+1 6m* + 10m

ﬁ}[ 1 % \_[x-,u x ) x

xty xf-2) \PHay Py, x4y

]

8) 2aq + 83 2a°+3a  3a+2 L 4a-1_a-1,

2a -3 \4d°+12a+9 2a+3) 2a-3 a
a+3 g=1 YV #=24=3

I 5 + —3 " —1;
a +2a+1 a—za—aj a+ 2
3(m + 3) m® — 3 3m 1

R — + =i | = + ;
m°“+3m-+9 l:m+3)'! m — 27 m—S/J

o) 9L +8 1 . 4 ) 8x -1
2751 8x-1 9x°+3x+1, 3x+1
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712. a) Haiinure sHauYeHHe BRIpakeEHd a’ + b®, ecnmm a + b =6, ab = 3.
0) Haiigure 3HaueHHEe BLIPpAMKEHUA c® + i ecau ¢ + does 2,9,
e c
713. Jlogazsxure, uro:

a) sHAUYeHNe BRIpAMEHUs a° + 2a + 2 HY IpH KaKoM 3HAYCHHH IIe-
peMeHHOH ¢ He MOMeT ObITh Olpnuale TEHBIM;

6) Beipaskenue 2x° — 2xy + y° Opu MO6BIX 3HAUCHHAX X W Y OpPH-
HHMAST HeOTpPHMUATE/IBHBIE 3HAUSHMH.

714. ¥upocruTe BhIpAaseHHe:
a) (4x7y" Y - (0,6x°y7' ) B) (0,25a %" % (22”6705

1 I 1 g\ 5 3
¢ I 0,1a b
o(Ss) (et (222 (2 Y
[ﬁx y } ['3 2 ) bte? 10a‘c”

715. ¥upocrure BhIpaseHue:

‘1} 9 .3H+Z -5 .3.’]'|'J.1I ; lu'ﬁn ]
31'?—1 ? 2JJ+1 . :ﬂn—l #
25 4" adn -1 | gidn +1
G S ) 20
47 - 4" 100"

716. BeiHecuTe MHOMHTEIb HM3-110J] 3HAKA HOPHA:

a) \/@; r) —\1'%; #) V12x, rae x = 0;
6) V24; 1) 0,1128; 3) J184%, rue y < 03
B) —+/242; e) 0,4/40; u) J5at .

717. BaecuTe MHOMEHTEIb 0L 3HAK KOPHI:

CrauaH © vi.com/material 100

a) 104/3; B) —34/5; n) x3, rae x = 0;
6) 0,1V2; r) —0,2/40; e) y\b, tie y < 0.

718. VopocTuTe BRIpAKEHHE:

a) (50x + /32x —/98x;
6) (Va + V2)(Va - V2) - (Ja - 2) - Ja;

B) (Wx + Jy) —(Wx — Jy)’s
r) (Vx — Jy)x + Jxy + p).

719. Cokparture a1podn:

«‘-'*J_ aJa -1 -W'r_-l-!;J_
a B) ———; a) ;

.JJ+:,.r a+Ja+1 Jxy oy
5 3x=6 F}h---«ﬁ?ﬂ, _c—ed

J_—.-—J;_Z.‘_' bb +1 : c\."'_ N'H
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720, OcpoboguTech 0T HPpPalHOHAJIBLHOCTH B 3HaMeHaTene IpodM:
3x 5 4 1
— 0) —; B) —3 5 —
TVJx Jab Je -1 2Jx + 3y

721. Jorazxure, uro:

X -y J_ xrx a—b J_ Ja
.r\l(j = tml'r.r cw'rh +b~fa a -

YpaBHEHUs U CUCTEMbI YpaBHEHUN

722, PemiuTe ypaBIeiue:
a) dx(x —1)—-17=x(1 + 3x) + 1;

6) 2x —(x + 2)x - 2) =5 — (x — 1)%;
3x+1 2x—3_

B} —g  =—§ =+
=3 _?.x—l_é—x

r) 6 +x = 3 3 .

723. Or depmb 1o cranumy 11ETp MOMeT Jjoexars HA BeJOCHIIeNe I 10i-
TH nemroM. HMaér on co cropocTeio 6 KM/d, a HA BelocHOeae egeT
co ckopocTeio 16 kM/4. Kakopo paccTogHme oT (hepMEBL J0 (‘THHHHH,
eciu HA senocuuene Ilérp tparur Ha sror nyrs Ha 40 MEA MEHLING™
HeM MeITROM?

724, Paccrosaane oT ropoga A 1o ropoaa B moesn OKeH OPOXOIHTE IO
pacnucanuio 3a 4 9 30 mua. [lo TexAUYecKMM TpPUYHHaAM OH OLIN
sajep:aH ¢ oTHpaBileHeM B3 ropoga A Ha 30 MuH. YBeJIHYHE CHO-
pocte Ha 10 wxm/4, moesg nmpubeir B ropong B BoeBpema. Haligure
paccToAHHe Me:EJy ropomaMua A um B.

729. U3 nyakTa A B nyvART B BRIITen menrexod, a depesz 30 MR Ha-
BeTpeuy eMy M2 OVHETA B B nyHeT A Bhlexan senocunepuct. Cro-
POCTE BEJOCHIIEIHCTA HA & KM/d OoJblle CKOpPOCTH nemexona. Be-
JocumeadceT Weped 1,5 W mocne RBBIE3Aa  BCTPETHN  TeIexoja.
C Earoi CHOPOCTBI IIEN IELIeX0l] M eXall BelOoCHIIeJAHCT, eCJIH M3-
BECTHO, 4TO PACCTOSHHE Memxay nyHEramu A u B pasxo 26 xm?

726. Cpegnee apudmMeTHUYecKoe JeThIPEX yncen pasHo 11,5, Bropoe gmc-
o B 1,5 paza mennmre meproro W ma 10 mennure TpeTnero, a HWeT-
BEPTOE PABHO CYMMe Iepeoro ¥ Broporo. HalimmTe sTH uHcHIAa.

727. CRoIbEO HV:3HO JobaBuThs BOoabl E 300 r 20%-ro pacTEOpa colm,
yrolbl HOAVYHTE &8%-H pacreop 3toill conm?

T28. Peiuyre KBaIpaTHOE yYpABHEHUE:
a) 2,6x% + 4x = 0 B) 0,2t — ¢t — 4,8 = 0;
6) 6y% — 0,24 = 0; r) 3§u3+3u—3:0.
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729,

730.

731.

T32.

733.

734.

735,

736,

T37.

C}FHIECTBYET JdH ZHaAYeHIHe HEI}EMEHHDﬁ X, OIpH KOTOpOM 3Ha4YeHNe
KBaJApaTHOTO TpéxureHa x° — 10x + 31 pasHo:

a) 6) 6; B) 557

HpH EAaEHX 3HaUYeHIAX M YpabBHeHIe HMeeT XOTA ﬁBI O00HH HOopReHBb.
a) 10 — 10x + m = 0; B) 3x%+ mx — 5=0;

6) ma’ + dx — 2 =0 T} 2x° —mx + 2 =07

Ilpm KAKMX SHAYEHHAX k ypaBHeHHE He HMeeT KOpPHe:

a) kx® + 8x — 15 = 0; B) bx’ + kx +1=0;

6) 6x° — 3x + k = 0; r) T° —kx — 1=07?

PemwuTe ypaBuenwe:

a) 0,3x(x + 13) — 2x(0,9 - 0,2x) =0

B) 1,5x(x + 4) — x(7 — 0,5x) = 0,5(10 — 2x);

(2x+1F  x-1 _ i TR
25 g =% m) —g T 2x="p—
Bx+2f x+5 (6—x¥ L (@x-1Y
= x% —— it x =T -
0 =5 i = ) <% =i 3

CagoBeIl VHACTOK, HMeHIIHE opMy OpAMOYTOJIBHHEKA, TpedyeTcs
oDHecTH HaropoIbHD. DHDE,I[ETIHTE OJIHHY H3TopodIl, eCcll H3BeCTHO,
HTO [JIMHA yYAcTKA Ha 15 m Bouablue ero UIMPHUHBL, & IIOWALE ero
pasHa 700 m®

Kasznbiil yuenur kaacca obmensncs dororpadmMiaMy ¢ HasibiM M3
JIPVTHUX VIEOWKOB oToTo Kaacca. CKOMLKO YVUYCTIHKOB B DTOM KJIACCE,
ecJH Bcero ObLI0 nDepegano 600 dororpadui?

IMnudpa AecATKOB ABYINAUIOTO YHCTA T4 3 MENLIIe MHpPLI ¢AHHHTI,
i MpoH3BeTeHMe 3TONG IBVIHATHOTD YHCTA Ha CYMMY eTro IIHC]:]];I Pae-
o 70. Haiigure 310 umcio.

VUacTOE 3eMJIH uMeeT GopMYy IPAMOYIOIBHOTO TPEVIOILHHES, OJHE
n3 kareroB roroporo Ha 20 m Doaeme gpyroro. Haligure anusay
TPaHMIILEI JaHHOTO VYaCcTEa, eCaHd ero maomars paesHa 0,24 ra.

Pemure ypaBuenmne:

x 5] 18
a — = .
}x—3 *x+3 x*-9
" T0 17 3x
0 - = — 5
}f—-lﬁ x—4 x+4
B) 3 N 5] _ 14 -
2-xP (c+2)Y2 -4
f'} 2-‘1 . 1 . zi’ = i3
4 — x* 2xr—4 2x"+4x

CradaH © vk.oo
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,?11'1+1:3

-0  Friox 2x+6‘
o) —2 - 1,4
1-x* 1-x (x+1F
2 3 15

H'{] = =5 5 .
2x-—10 x*— 2b

03

x°+ bx
5] B 1 B 29 .
2x + 6 6x% — 18x o7 - 3x?
T R LR
x—5 x+5 25 -
K) z'?,r 4 3 _ { ]
x* -36 6 — x x+6

3)

738. lIge bpuramnr, pabortasg BMecTe, BLITTOATAIOT padory 3a 6 4, Ommoii
[IepEOH OpHrame Ha TV e pabory Tpedyercda Ha 5 4 0oJbIle, deM
BTOPOH. Sa HKakoe BpeMs MOMET BBILOJHHTE BCH pabory Kasnas
opurana, padoraa oTACALIIO?

739. I[BE‘ ABTOMAIITITHBL OTIIPABHJIHCE OJHOBDEMOCHHO a3 CEJda B TOPOI,
KoTopeIH vaameéd Ha 180 xm. OgHa apToMallMHA IIPHILIA B TOROI
Ha 45 MMH I03:3e Ipyroi, Tak Hag eé cropocrb Obrina Ha 20 Em/u
mennire, C Kakol CROPOCTLIO NLTA Kaskaas aBToMamuna?

- CrauaH c vk. !
740). MoTopHEAS TOOKA TPOHLIA 0 TEYeHHK) PeKH 30 KM | Bﬁ?ﬁﬂf)m‘nﬂann

00paTHO, 3aTpaTHR Ha Bech IVTE o 4. HalinuTe cKOpOCTE MOTOPHOH
JOIKEH B cTodYeH Boje, 3HAH, UTO CKOPOCTh TEYEHUA PABHA 3 KM/ u.

741. Moropaasa goaka npomna 18 KM o redenmnwo # 14 KM OpoOTHEB Te-
UeHHS, 3ATPATHB HA Bech OyTh 3 4 15 mua. Haligure crOpocTs TeE-
TeHHUA, eCaAH CcOOCTEeHHAA CHOPOCTE Joaku 10 wkm /.

742, Karep nmpomén 75 XM T0 TEUENHIO PEKM H CTONLKO JKe TPOTHR Te-
yegud. Ha Bech IVTE OH 23aTpaTHI B 2 pasa D0JIbllle BpeMeHH, YeM
eMy noHagoOuaocs Owl, yTodel npoiitn 80 kM B crosueil Boge. Ka-
KOBAa CKOPOCTEL KaTepa B cTod4el BOJNE, €eCAH CKOPOCTEL TeHUeHMS pai-
Ha 9 KM/ /u?

743. Torapes Joa#eH Owbln obpaborate 240 meranelli K oOopeleleéHHOMY
CPOKY. YCOBEDIUEHCTBOBAB pesel], OH cran o0pabarsiBaTs B yac HAa
2 meranw DOJLINEe, YeM TPEANONaraioch Mo TIany, ¥ TTOTOMY RBEI-
IIOJHWI 3alaHue Ha 4 4 paHblle cpoka. CHoOIbKO JeTalell B Uac
noJsed ObL1 00padarslBATE TOKAPL?

T44. CorpyvaHue ruirorpadgun goJsked HA0PaTh K OLPEeJe/IEHHOMY CPOREY
pyronnch o00néMom 150 crpamwn. Ecawm on Oyaer maduparn ma
D CTpAaHWUO B JeHL DOJABINE, YeM O0BIUHO, TO 3AaKOHUHT paboTy Ha
1 aeHb paHblle HAMEYEHHOrO cpoka. CHONBKO CTPAHMI, B [eHb
obnrno madupaeT COTPYANHEY

com/mater
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745, TypHeT OTIIpABMICA Ha aBTOMAIIMHe Ha ropoda A B roponm B. Ilep-
BbIe 7D KM OH €Xal C0 cRopocTeid, Ha 10 EM/u mMeHBOIEH, 4emM pac-
CHUTLIBAM, a OCTANLHON IVTL CO CKOpOCTLIO, Ma 10 kM /9 fonnnien,
yeM paccuuThIEan. B ropon B, koTopmlll vialéH oT ropojia A Ha
180 gm, Typucr opudsia Bospemsi. C KAKOH CHEOPOCTBI OH EXAJ
B KOHIEe TIYTH?

746. PaccTosimie 0T CTANWILI JIO JREJIC3HOMOPOIKHON CTANMH  PaBIo
1
60 kM. MoToUMKJIHCT BhleXaJl M3 CTAHHUILI HA 1E o MO3Ke BeJI0CH-

nejcra u anﬁbI.JI Ha CTAHIIHK, HKOI'la BeJIOCHIOeIdHCT OBIZI OT Heeé
g 21 gm. Halinure cropocTh BeIOCHIEIMCTA, €CJH OHA ObLI& HAa
18 KM/494 MeHBIIE CROPOCTH MOTOIHKIHCTA.

747. U3 cexa B TOpoj, K KOTOPOMY Beaér mopora guauHO 120 KM, BBI-
exana Jerkopad aBToMalrmHa. Yepe3 30 MHH U3 ropoja B ceJo BEI-
EXAJ I'PY30BHE M BCTPETHJICH C JIETHOBOM ABTOMALIMHON B 45 KM
oT Topoga. HHI‘I,?IHT{-‘ CHOPOCTE TPYVIOBEHAKA, €CJIH OHA MOHEITE (KO-
POCTH JIeTKOBOH aBTOMAIIHHEI Ha D KM/U.

748. PemmyTe ypaBHeHHe:

a) dx* — 17x* + 4 =0;

6) 9x* + 772 — 36 = 0;

B) 2x' — 9x* -5 =0;

r) 6x'— 5x%—-1=0. CrkauaH ¢ vk.com/material100

749, Peiuyre ypagHeHHe, BBeJH HOBVIO IIepeMeHHYH):

= 2
a) 2(bx — 1Y + 3b6x — 11 = 0;
) (¥ + x—3)" +12x* + 12x - 9=0.

750. Pemunre ypasHeHHE:

a) x* — 16x* = 0 ) x2* + 6x% — 16x = 0;
6) x = x e) x' + x” — 6x" = 0;
B) 1,2¢° + x =0 ) X0 +x0=09x + 9;
r) 0,4x* = «% 3) 2x% + 8x = x° + 4.
751. TlpueesinTe YpaBHEeHHWe K BHAV X' = ¢ W pPeLIuTe ero:
a) 2x* = 1; B) S = 0,001; 1) 1+x%=0;
6) 10005 + 1 = 0; r) 1! — 16 = 0; e) x* — 16 = 0.

752. Nzo0pasus cxemaruyeckn rpadmuky, BRISICHHTE, HMEeT JIU YPABHE-
HHC KOPIH;

a) Lx — 2 = x5 B) L= —x? 4+ 1;
2 x
6) —3x — 1 = Jx; I‘J3+x2=%.
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793, Pemure rpadmuecKd VpaBHeHHe:

a) x?=T7x — 6; B) %=xz—2.r;
mfznjx—m r) Jx =’
794. PeminTe cHcTeMy ypaBHeHHH:
Q) JAx -y =17, 2) Bx =y + 50,
y+Hx=23; -3 4x+ 2,6y=14;
[6x-10y =11, fAx—2y=3,

0) r)

|5y +7x=19; |18x+ 6y = —1.

755. PeminTe cHCTEMY VPABHEHHIH:

[Ex—y x=2y 3 x-y+1 x+y—1
- = = + = T,
a) 3 2 2 6) 2 5
]2x+_¢;_x+2_u_l_ x—y+l_x+_u—1__3
2 3 - : 3 4 B ’
756. PemnnTe cHeTeMy ypaBHeHHIT
12x+ by =5

/material100

9] Ciauag. c vic coml
C TIEPEMENHOLIMH X ¥ I, CCAW OJHHM W3 PEIIeHHi MepROry . yPARTG-
HHdA ABJdeTcA mapa dHcerx (8; 1), a proporo — mapa 4dHcel (5; —1).

757. KakoBo paccTogume OT TOUKHW TIEpeceUernyd NMpaMeix by — 2y = —25
1 —4x + 3y = 27:
a) 7o ocH abcumcc; 0) Mo ocH OpIHHAT; B) IO HAYAJa KOOpPIHHAT?

798, Iloabepure sHaueHud £ 1 b Tak, 4yrodbbl cHCeTeMa yYpabBHeHMIT
ly =kx + b,
1_:; =2,0x — 3:
a) He MMeJla pelleHHH;

0) umena OeCKOHEYHO MHOr0O penieHunii;
B) HMeJa eIHHCTBEeHHBIM pellleHHeM Iapy 4HCedI, B KOTOpoH X = 4.

709, Ilpusagne:xuT JM TOUYKA [epeceueHHMA OpPAMBIX —2x + i =11
u 3x + 2y = 1 npamoii:

a) 10x — 3y = —45; B} —7x + 9y = 657

760. 3amumTe ypaBHeHHe TPAMON, KOTOpad TPOXOAWAT HUepes3 TOYKH:
a) (0; 30) u (6; 0); 6) (2; 3) u (—2; 10).

761. Hafiqnre Taxme anadenus KooddwumuenTor ¢ | b, TpPH KOTOPLIX
Toukn M(2: —3) u N(1; 4) npuragnexar napabore y = ax® + bx.
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762.

763.

764.

765.

766.

T67.

768.

769.

770.

Ilpn kakux 3zEadenmnax H m ¢ napadbona y = & +bxr+te oepeceKaeT
. 1 : % %

ocl koopauHaT B Toukax (0; —3) m (E; 0]|? B waxoii emé Toure oTa

napabosa nmepecexkaeT och X7

MacTep M V4eHHE H3TOTOBHJIH B HepBbI Jenbs 100 merameili. Bo
BTOPOH JeHb MacTep uarorosua geraneil Ha 20% Ooablue, a vue-
g — 1a 10% Oonnmie, weM B NepBLIH JeNL. BCero Bo BTOPOH
IOeHb MacTep H VYeHHK H3ToTOoBHIH 116 meraneii. CKoOJBEO JeTaleH
U3rOTOBMII MACTED M CKOJLEO H3M0TOBHJ YVYEHUE B IEepPBblid JeHb?

Jlerrkosoii apromofuiab npoexan 3a 2 4 Ha 10 km Sonabuie, gem rpy-
30BOM 3a 3 u. ECeIHM YMEHBIIMNTE CKOPOCTE JIETKOBOTO ABTOMOOILIISA
Ha 25%, a rpvsororo Ha 20%, TO rpy20B0ol aBTOMOOHJIE IOpoemeT
za 5 u Ha 20 kM Goablie, yeM Jerkopoil 3a 3 4. Halinure cropocrs
KAMKDOTO ABTOMOOILISA,

Ha oneiTEOM nose mojg podbs OTBean yugacTorx 20 ra, a mopm mmeHm-
Iy 30 ra. B mpommom Toav ¢ obowx yvuacTror coopann 2300 11
gepHa. B sToM rogy vpoalHOCTE M noeblickaack Ha 20%, a mnuire-
HUnel — Ha 30% u mostomy cobdpanu sepHa Ha 610 1 Goasmre, gem
B OpomniaoMm rony. Kakol 0plla vpo:EaHHOCTE KEIOH KYJBTVPH
B aTOM roay?

Paceroanue mesay nyvHETamMu A 1 B pasno 160 kv, Mz A 8 B BoI-

EXAN BEJOCHIESHCT, H B TO JKe BpeMa M3 B B A BRIEXAN HMOTOIIH-

kamer. Mx meTpeua nmponzorniaa uwepez 2 u, a uepez 30 MuE mocae
BCTpeUM BejoCHOeJucTy OcTaldoch Ipoexars B 11 pas dDoabiie, uem
MOTOIHRIHCTY. KAKOBBEL CROPOCTH MOTOIHKJINCTA W BEJIOCHIENNCTA?

HMnewres aBa conasa cepedpa ¢ menso. Ilepseiii comepwsmur 67%
Mear, a BTopod — 87Y% mean, B RaKoM COOTHOTIEHWH HY/KITO B3ATL
HTH IBa CILIABA, YTOOLI MOJIVUHTE CILIAB, comep:Ealnmit 79% memm?

Cmemany gea pacTeBopa coln. KoHIeHTpalldA OepBOro COCTABIANA
40%, a ronuenrpanusa sroporo — 48%. B pesyibrare oay4duicsH
PACTROp cOMH Konnentpanneit 42%, B kaxoMm oTHOTICNHA OLITH
B3ATEl OepPBBIH W BTOPOI pPacTBOPBI?

Pemnre rpadgmuecKkHd cHCTeMY YVpaBHeHMH:

y+ I’g = 5:‘:, B) jxy: 1,
2y + b= ¥+ =9;
(f4i-2s,  [we-2
Peminre cucreMy ypasHeHME cHocoB0M HOLCTAHOBKM!
ﬁ) lf+y—8:xy. ﬁ} [f—yzzlﬁ.
];;—21::0; 1x+ y= 8

com/material 100
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B) jx+y:5. ] 24+ Bx—8y=-12,
| x* — xy + y* = 13; M2y - Tx = 8;
A L) 2_ .
£+ + 38xy =1, y —6x +y=0,

r) T e) 1
3y +x =0 2x — sy =1

771. Peluyre cucreMy ypaBHeHMH:

5 x+ xy+y=11, i x* + y* = 34,
r—axy+y=1 xy = 15;

6) 2x—y—ay =14, #) _ng—y2=12,
X+ 2y 2l =—1 lxy:B.

T72. He BrinonHsA LOCTPOEHMHA, BbIACHUTE, IEPECEKANTCH JIH:
a) mapabona y = x% — 6x + 8 u npaman x + y = 4;

0) mpsasmaa x + y =4 w runepbona y = §-;
o

B) OKpy:HOCTH X° + y =4 u (x -3 +y*=1;
r) okpyxksoceTs (¥ — 1) + (y — 2)° =4 u npamasa x + 2y = 3.

Ecnu nmepecekaioTes, TO VRa)KUTe KOOPAHHATHI TOYEK NepecevyeHus.
IIpounnocrpupyiite pelueHue ¢ MOMOLLI0 rpadHKOB.

. Cradan ¢ vk.com/material100
773. IIpn KakoM 3MaYeHNHWHW ¢ WMEET PEIICHHe CHCTeMa YPaBHeIHHT

3x -y=2>5,
% —=8y="T;
2x +5y =¢?

774. He BLIMOAHAA MOCTPOEIHA, BLISCHHATE, MEPECEKAIOTCHT JTH Tapadosa

: 4
y=x° —x + 4 u runepbona y = —. Ecan nepecexaiorcs, TO yKamku-
X

Te KOOpPAMHATEL Todex nepecedenus. [Ipownmocrpupyiite peuienue
€ MOMOILLI0 rpaduKoB.

779. IIpu kKakoM 2HadyeHHH ¢ cHCTeMa VpaBHeHHH
x+ 3y =2,
Xy = a
HMeeT eJMHCTBeHHOe pelleHue?

776. Ecnu oT 4HcIHTeId M 3HaMeHaTend o0LIEHOBeHHOH JIpodH OTHATE
1
no egHHHIlEe, TO APoDb YVBEJIHWUYHTCH HA % Ecan e K 4YHCIHTEIIO

M 3HaAMEeHAaTeJ NpulaBUThL 110 eAWMHUIE, TO Apodb YMEHBUIUTCS HAa

%. Hamaure ary apobds.

YnpaxHeHWs ans nosTopeHus kypca 7-9 knaccos
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T77. Een o1 ypenuTella U saHAMeHAaTe 1A 0O0blKHOBEHHOH Apodl OTHATHL 110
o 1
eAuHHIIEe, TO Apo0b YMEHLIUIUTCH HA TR Ecnn ke K YMCIAUTEI0 U 3HA-

MeHaTeJ 0 NpubaBUTh 110 eHHNALEe, TO ApodbL YBEJNIMYUTCH Ha T4 lh. Haii-
AuTe aTy Apodb.

T78. M'unorenyaa IPAMOYIOJIbHOIO TPeyIrOJbHUEA DABHA 41 ¢m, a ero
ILIomAaaes pasaa 180 e’ . Halinure KaTeThl 3TOT0 TPeyIOJIBHHKA.

779. ILromaas TPSIMOYTOABHOTO TPEYTOILHHEA paBHa 44 cv®. Eemrm ognm
M3 ero KATeTOB YMEHBIIHTE Ha 1 ¢M, a apyroii YBeJHYHTE Ha 2 CM,
ro rowans Gymer pasHa 50 cv®. Halipwre raTeThl IAHHOTO Tpe-
Y¥TOJIBHITEA.

780. IBoe paboumx BMECTe MOTYT BEIIOJHUTH HEKOTOPYIO padory za
10 ggeii. Ilocne ¥ aHeH coBMecTHOH padoThl OJHH M3 HHX OBLI IIe-
peBenéH HA APYIOH yuacToOK, a BTOpoH sarkoHuun padory, upopado-
TarR emé 9 gmedi, 38 CKOALKO Jgnell KamARIid paloumnil MOT BLITOM-
HHTH BCIG pabdbory?

781. [Ipoe paboumx, paboTad BMecTe, BBIINOJIHHMJIH paboTy 2a 2 JHA.
CEOJNBKO BPEeMEeHH HYMHHO KAamIOMY M3 HHX HA BblIOJHEeHUe Beel
paboTLI, ecaIM M3BECTHO, YTO ecan Onl mepBwLIiil npopaboran 2 mma,

i - - 3 w ‘
4 BTOpOH — OAHH, TO BCero 0bLLIO DBl cCeJaHO E BCEH D&ﬁOTbI?

CxayaH ¢ vk.com/material100
ApudmMmeTnyeckans U reomeTpuyeckas nporpeccun

782. OnmH ¥3 UJaeHOB apudMeTHYECKOH TporpeccH# (a,) pasen 3. Hai-
nuTe ero HoMmep, eciau a, = 48,5 u d = —1,3. Asinserca au wieHoM
ATOH TMPOrpeccHy 4ueao —3,5; gucao 157

783. B apudmeTnueckoll TPOrpeccHd 4eThRIPHALUATHIA dieH pasen 144,
a CYMMa IepPBRIX UYeTHIPHAJIIIATH udeHoOR paBHa 1050. Hatimure mep-
EbIM 4WieH M Pa3HOCTh 3TOH LIPOrpeccHi.

784. llocnenosarensdocers (a,) — apudmMernueckas nporpeccus. Masecr-
o, 4T d; = —6 1 @y = 17,5, Haijgure cyMMy IepBBIX llecTHajALA-
TH UJIeHOB 5TOH IPOTPeccHH.

785. B apudmMernuecroll IporpeccHH IIepBbIH UjleH pageH 28, a cyMMa
IePBRIX ABAALUATH IIATH uieHOB pasHa 925, Halimure pasHOCTB
W TPHANATEIA Y4Jel DTOH TPOTPECCHH,

786. B apudwmerHieckoil TporpeccHd (@,) cymMMa IIecToro U JAecaToro
YUIeHOB paeBHa 5,9, a pasHOCTh ABEHAJLUATOr0 H UYeTBEPTOrC YIeHOB
paBua 2. HalignTe ABaAUATE ODATHEIH 4WieH 9T0H NPOTPECCHH.

787. B apudmernueckoii nporpecenn (@,) CYMMA IIATOr0 B JECATOTO 4ie-

HOB paBHa —9, a cyMMa HWeTREpPTOTO W INeCTOro IeHOB paBHa —4.
Hafinure cyMMy [HepPBBIX JeCATH WIEHOB 3TOM HPOTPECcCHH.

%
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788

789,

790.

T91.

792.

793.

794.

795.

He
796

797.

798,

. B apudmMernueckoll nporpeccuy Tperdi wied pased 150, a vpuHan-
pareil ynern pased 110. Cronsko 41eHOB 3TOH IPOrpPeccHH, HAUH-
Hafg ¢ TepBoro, CAOMEHINA, eCJH WX CYMMa OKasaaach paBHOH HyI07

ITocnemoBaTensHOCTE (X, ) — reomerpuyeckas nporpeccus. Haiignre:
a) x,, eean x, = —128 u g = —4; B) g, ecnmu x, = 162 u x, = 2.

Hailigure unaTeiil yinen reomerpudeckoil nporpeccun (b)), ecou ua-
2

BeCTHO, 4To b, =6 u b, = 3"

Hafimurme cyMMy TEepBRIX TIECTH YWIEHOB TeoMeTpHUYecKol Tporpec-

cun (b,), B KoTopoH b, = % ug= %

G i 1
ITaThlil unen reomerpHuyeckoil nporpeccuu (b,) pasen 1'-2‘ a HaMe-

1 "
HaTeJ bk INpOrpecCHH paBeH —§+ Haiignre CYMMY HNEPBEIX IOATH YJe-

HOB 3TOi Iporpeccuu.

HajliguTe ¢cyMMY DePBHIX CeMH UJI€HOB IeOMeTPHUYeCKOH IIporpeccHH
(b,), eciii USBECTHO, YTO BCe Wi€Hbl [I0CIeJOBATEJbHOCTH HOJIOMH-
TeabHBI U f, = 20, a b, = 80.

IMocaegoBaTensHOCTs (f,) — reomerpuyeckas nporpeccusa. Haligure
MeperRIe TP YLOCHA 2TON mporpeccHa, ec;IJH H3IBCeCTHO, MTTO
b,+ b,=30, a b, + b, = 20.

B reomerpuueckol nporpeccHu (b,}, sHaMeHaTelJlb KOTOPOH II0JIO-
1 i
surened, b, b, = 57 & by b, = 3. Hafiiure cymMmy TepREIX He-

TBHIPEX YJIEHOB 2TOH NPOTrpPeccHH.

paBeHCTBa

. Omennre mepumerp P o miomaak S TpAMOYVIOILHHAKA, MIWHBI CTO-
POH KoToporo @ eM M b cm, ecau 14,3 a< 14,4 u 25,1 = b < 25,2,

Ioassysacs Tem, uro 2,6 < ﬁ < 2.9 m 2,2< Jﬁ_{ 2.3, oueHHTe
AHAYCHHC BEIRDAHCHWA:

a) V7 + \5; 6) V7 — V5; B) 35.

PemnTe HepaBeHCTRO:

a) 0,3(2m — 3) < 3(0,6m + 1,3);

6) 1,1(5x — 4) > 0,2(10x — 43);

B) 10 — 5(0,3a — 0,2) =5 — 10(0,1a + 0,2);
r) 3,2(2b+ 1)+ 5,7< 7,3 — 1,6(3 — 5b);

ﬂ}%&x—%@ﬂx—ﬂﬁ}>%$x+ﬂﬁ}+23£
ﬂ%@jm—m—ﬂjm{4jm—%mﬁm—Lm;

Npa;xHeHna aNA NosTopeHns kypca 7 O knaccos
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799.

800.

&01.

802.

803.

804.

3) (1 - 3,6a)(0,2a + 3) + (4 + 0,9a)(0,8a + 10) = 42,2.

PemnuTe HepABeHCTEO:

4,2 +2x O06m +12 1.5m — 2,5
i Bt - . : P !
a) - 1,5x — 1,1 r) B 15 ;

9,8a + 3.4 1.3a - 0,7 0,9a + 0,3
6) 2,3a + 0,8 < —0—"; 1) = , = 0;
2 1 3
0,5-5y .. 0,6 - 5y 1.6 - 0,3y 4.4 + 1,5y .
B = ; e : =~ < —4, ,
) 5 7 ) 5 - = 4,05y
ITpu wakux gHavenusx b:
12 — 1,56
a) sHaveHue JApobM ————— MeHBIIEe COOTBEeTCTBYIIIEr0o 3HAUCHHA
11— 0,5 ?
apobnm ————;
2
14 +8
0) sHaueHue apodu QOJIBIIE COOTBETCTEVIOINEro 3JHAYEeHUH
2,6 + 3b
Apodu T;

B) 3HadeHHe JpodH He MPeBOCXOIHT COOTBETCTBYIOMIEe 3Ha4e-

16 — 2b

HHEe ou ?

o 9-b Ckauan € vk.com/material 100
PeminTe aBoiiHoe HepaBeHCTBO:
aj 22214 5) 0,2 20,4,

20

Pemure HepapeHCTBO: i

g : 3 - 2

) _ . )
a) (5 — 2x)(V/6 — 3) < 0; B) 5= < 0;
6) (4 — v10)(3x + 1) > 0 r) M>D.
4 + bx

PemnTe cHcTeMy HepaBeHCTE:
q) BX—2>2x+1, B}[IZy—I{S—Ey,

2x + 3 <18 — 3x; 15y{2—11y;
5) 4y+ 5> y+ 17, r) 8x+ 1 >2bx—1,

y—-12>2y-3; x'y 9 < B +8,
Pemnre cucremy Tpéx HepaBeHCTEB!

2x+5>38x -1, 6x>x—10
g) X >=1], 6) 2x -4 <0,

2 84 1 >x+ 4

10x < 0; A
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805.

806.

BO7.

808.

809.

YnpaxHeHus

Peniure cucreMy HepaBEHCTB!
} 2x —3(x +1)<x + 8,
6x(x -1) —(2x +2)(3x - 3) > O

6 [10(x - 1) - 5(x+ 1) > 4x - 11,
25—+ 2ix— 2 < 8x;

g) |7~ 3x— 4(3- 1,5x) <0,
|-6(1+ 2,5x) — 10x — 4> 0;

r) 2(L,5x —1)— (x +4)(x —~4) =0,
—(2 -x)-0,75x < 0;

1x -1
x — :r. < 10,

A) 1 3 o
4.r—1—§*:11t];
39_2g+1 }4_2—;;_;;’

g) 1. ; 2 3
DUB _{y_]-) }3y'

HalinuTe 1Iennle pellleHHdA CHCTEeMBI HepPaBeHCTE:

a) J(Bx + 2 = (3x - 1)(3x +1) - 31,
(2x — 3)8x + 5) < (4x — 3)* — 14;

6) J(5x — 2)* + 36 > 5x(5x — 3),
Sx(4x + 2)+ 40 = 4x(3x + T) — 4.

PemuTe npolHoe HepaBeHCTBO:

a) —o < 4m3_ : A B) —11 < £ —23_._13 = —8:
maazl‘;x:;n; r) -0.2¢ X 2<y,

HI}H EAaKHE sHa4dYeHMMAX HEPEMEHHDfI 4

CrauaH © viecom/materal100

a) spavenwd apyuneHa 0,5 — 0,2x nmpuHaaneRaT NIpoMeEYTRY [—%; 15} :

20x + 40
0) 3nayeHns apobn 'Td—
PemnTe HepaBeHCTBO:

a) x2+ 2x — 15 < 0;
6) 5x? — 11x + 2= 0;

B) 10 — 3x%< 5x — 2:

) Zx% — 0,550

ANA NOBTOPEeHWUA kypca 7-9 knaccor

r) (2x + 32 — x) > 3;

e) 3x° + 3,6x > 0

npuHAAIekar nmpome:xyrry [—100; 100]?7



810.

) (0.2 — 200,22 + x) <y n) ¥* —0,5x -5 <0;

3) x(3x — 2,4) » 0 ) x2 — 2x + 12,5 > 0,

Peumiure HepaBeHCTEO:

a) (2x + 1x + 4) — 3x(x + 2) < 0

6) (3x — 2F —4x(2x - 3)> 0

B) (1 — 6x)(1 + 6x) + Tx(bx — 2) > 14;

r) (5x + 2)(x — 1) — (2x + 1)(2x — 1) < 27;

o) (2x — 1M1 + 2x) — x(x + 4) < 6;

e) (3x — 1)x — (6 — x)}x + 6) < 37.

811. Jora:xuTe, UYTO NpH JOOBIX X:

a) Tpéxunen x° — 3x + 200 npUHHMAaeT HNOJOMKHUTEILHbLIC 3HAUCHHS;

6) Tpéxunen —x° + 22x — 125 DpHEMMAET OTPHIATEILHbIC SHAYCHM;
B) Tpéxuned x° — 16x + 64 TPUHMAMAET MEOTPUTATEILILIC 3MATETINS;
r) Tpéxunen 10x — x® — 25 npHHEHMAaET HEMOJOMKHUTEIbHLIe 3HAUYCHUA.

812.

813.

814.

815.

Pemure CHCTEMY HEDPABEHCOTH!:

x*-2x-38<0, 9 -x*>0,
a}{zx-agn- B}{a-xs;u;
5) [ -5x+6>0, g {xztib:;rﬂ.
12x — 9 <0; 5x > 0
Hanpure 1mensie pellleHHA CHCTEMbBI HEPABEHCTR:
ﬂ){.r:“’—i’x+ﬁ&';{}, jr+1;0,
x* - 8x+15> 0; [x2—6x+8 0.

Ilpu kKarkpx sHAYEHHMAX X MMEeT CMbIC] BhIpAsKeHHe:

a) ﬁ,ii.2x —4; T) sz—' + x — 6;
6) /3 — 0,6x; 1) A12 =bara2a—1;
Bl\{15+2x—x2; &) o ohed YoofBE . TT77

Haiinure obiacTs onpejeleHdd Kas0I0 U3 BbipaieHMIL:

a) 2x—5,2 1 = H,;‘Ex—ﬁ;

A —na

2 1 1
6) 2x° + Tx — 4, — u : ;
2x% + Tx— 4 szz+7x—4

B) ¥ + 1, Jx'+1mn le*l

YnpaxHeHns ONna NOBTOPeHMs kKypca 7-9 knaccos
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DyHKUMN

816. ©yuruus ¢ = f(x), 0biAaCTbI) OLPEJENEHIA KOTOPOH ABIHETCH 11PO-
Me:ExyToR [—4; 5], samama rpaduroM (puc. 73). Kakopo MHO3eCTEO
sHavenwnin ¢dyvarunn? Haiinnre f(—3), f(—1,5), f(-1), f(1), F{(3.5)
HaumauTe KoopAWNAaTL TOYCK, B KOTOPLIX TpaHUK (YITKIINK TCpece-
KaeT OCH KOOPIHHAT.

817. Hailimure no rpaduky dvERnun y = f(x) (pue. 73) sHAYeHUST apry-
MEHTA, LIPH KOTOPbIX:

a) flx) = 0; 6) flx) > 0; B) f(x) < 0.
[ T 15k [ ] R | ‘I‘,
i | 1% I &
% | i E
i '“‘t;{‘:{‘ Wi f e L
\ / I\
/ ; - 1 ! >
~4 | -3 1+ —1 0123~ = ——3{\2|-1{0pA-1-P2—1-3/- 4%
1 ; 1 !
o = I '\'\ == l\'n.;.-‘f
- =9 . -2
1 ; | HAENAH R
T 1T ST T Bl 1T 73 T ol cixlcoi/material1o
Puc, 73 Puc. 74

818. Jlomanaa ABCDE asnsaercda rpaduroM dyHEUUE ¥ = [(x) (pue. T4)
Ha rxarux DpoMeEyVTHax aTa GVHEIHNA OPHHHMAET DOJOHKHTEeNILHBIE
JHAYEeHKMHAd 11 Ha HaBEux — DTDMIJ,E].TEJL]JHIJIE?

819. Ilocrpoiire rpaduy PYHKEIME:

a) y = —2,5x; ) g ==x4-4
B) ¥ = 2x — 3; ,z:]y:é-x%—.‘a;
B) i = —D; e)y:z_x.
-1
‘ " 6—2x
820. @ynrnua y = f(x) 3amana Gopmyaon i = 5 IMpun kaxux 3HA-

YeHUAX aprymeHra Xx:
a) f(x) =0; 6) f(x) < O; B) f(x)=07
ITocTpoiiTe rpaduk aToll QyHKIHH.

821. Kakwe wu3 nHHeHHEX GYHROUIT y=-3x+9, y=5x, y=-7,
y=9x -1, y=—-x-100, y = 1 + bx apadoTcd:
a) BO3pacTalIIHMMH; 6) voniBaromuMn?
YnpaxHeHusa On8 NOBTOPeHusa kypca 7-9 knaccos



822. Karkopo BzamMHOEe pacHojo:keHHe Ipad@UKOB JHHeHHBIX GVHKIIMEA:
i) =% ¥16n y=T% — 25
0) y =3,5x —4 u y=—5x — 4;
B) y=—2.8x mwipg=-28x+ 113
r) y=0,6x +8 u y=-0,6x?
B kamnom cnyyae msobpasure cxeMaTH4YecKH rpaHKH 3THUX JIHHeH-
HBIX (DYHKIIMIL.

823. ®yuruuA zagaHa dopmynaoil ¥ = —x° + 3. Kaxona obmactn ompeae-
Jeaua sroH dyveHrnouu? Halnerca 1M Takoe 3HaueHHe apryMeHTa,
IIpU KOTOpOM 3HAYeHue 3Tol dyHrumu pasuo —1; 1; 57 llocrpoiite
rpaur DTOHW (QYHARIHE W YRaKHATE MIOWRKECTBO ©¢ 3Tav9ciiiiM,

824, Tloctpoiite rpadur dpyermun ¥ = —0,5x> + x + 1,5. IIpn kaxux sHa-
UeHHAX X 3HaUeHHE lf PABHO HYJI0; DoJblle HYIA; MeHBIIe HynA?
Ha rarom upomesyrre s3ra QYHKUUA BO3PACTAST M HA KAKOM LPO-
MexyTRe vOBIBaeT? KaxoBo Hauboabiiee sHadeHne 3TOH (QYHRKIHN?

825, ITocTpoiite rpaduk MYHKIHKE ¥ = x° — 4x — 5. TIpu Kaxux sHaue-
HUAX X QVAKIIHA OPHHAMAaeT OTpHIaTedbHbIe 3HavdeAmA? Ranme
BHAYEHUA NpUHUMAaeT GyHKIUA, ecan 0= x < 47

826. ITocTpoiiTe rpaduE PVHKIIMH:

4 2 :
a) y=2x" —2; B) i =x° — 4x; a) y =x° + x — 6;
6) y = —x° + 1,5; 1)y = 1,5x% + 6x; B p= 8% — B - B st
B kamaom ciayuyae yKaXHTe HanmMeHbInee (MM HauGoJblllee) 3HA-
yeHne (PYHKIHH.

827. Ha rarkoM NpoMesEVTHEE BOZpACTAeT M HA KakoM yOblBaeT KeBajgpa-
THYHAA (PyHKITHA:

a) y = 2x* + 10x — T; R) ¥ = 4x° + 2x;
6) y = —3x" + x + 5; r) g = 3x — 5x°?
828. ITocTtpoiTe TpaduE PVAKIIHMH;
3 3
a) y = it 0) y = pr

B rammoM cayuae VEAaMKHTe 3HAUCHHA X, OPH KOoTopeIX i = 07 ¥ < 0.

829. MaobpaznTe cxeMaTHYeCKH TpagiK QYHEINN:

a)y=ax + 5 opu a < 0; o) y=ax —3 upu a > 0;
0) y = 10x + b upu b > 0; e}y:axz-%ﬂl:[p}ia{ﬂ';
B) y=2 mpn k> 0; ) y = ax’ + bx upu a > 0, b > 0;
r};;:f;‘*upnk{ﬂ; 3}y=ax2+bxnpma{ll],b;~0.

830. BeiuucauTe KOOPAMHATEL TOYEK HnepecedeHud rpaduxos GHyHRIIH:
a) y = 2x — 11 u y = —dx + 53;
6) y=-3x— 10 u y=x"— 13x + 6;
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B) y=—-38x>+x—-8my=-—x*+x-5;
r) y=4x* + 3x + 6 u y = 3x* — 3x — 3.
831. Bagaiite dopmynol GyEHRKUAKD, TpadhUE KOTOPOH CHMMETPHUEH TDa-
dhury dyHrouu y = 2x — 4:
4) OTHOCHUTEJILHO OCH };

0) oTHOCHMTEJNLHO OCH X;
B) OTHOCHUTEJLHO HAYAIaA KOOPJAHHAT.

832. Ilocrpoiire rpadur pYHEIIMM:
2 2 2 . ‘
x“° -4 x° — 2x x“-3x+ 2
H}F—ﬁ, 5]H=T, B)."J=2__—I
833. Ilocrpoiite rpad®uy PyHKLIMK:
{sz, ecan x = 0,
]_—xg +1, ecma x < 0;

2+ x, ecniut x = -1,
1“}y={

ol s 0,5x,ecmm x = 0, o mes
. —x, ecan x < 0; .

2 ;
X%, ecan x < 1,

B) y =<1, ecmmr -1< x < 1, 2
-x"+2x+ 1, ecim x =1,

2—x,ecnun x >1;

834. Ilepecerarorea Jau Hapabota y = x° — 6x u npamad y — Sx = 07?
Ecau ma, TO VEAKHTe KOOPAMHATHEI ToUeK Nepecedenud. Ilponnnio-
CTPUPYITE OTBET ¢ HOMOLILKH) CXEMATHYECKOr0 PHCYHEA

Cxauan © vk.com/material100
835. Halinure obiacTsk onpejeleHHd M MHOMECTBO 3HAYEHUNH (QyHRIIMM:

a) f(x) = x? — 10x — 17; &) g(x) = lel— -
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3AZ1A4UN NOBbLILLEHHOM
TPYAHOCTWU

836. Haiiqure KOpHHM MHOrowieHa
2x° + x* — 10x® — 5x* + 8x + 4.

837. Ecim B mmorouwmen ax® + bx® + e¢x + d Bmecto a, b, ¢ u d mogcTan-
JATE uHceaa —7, 4, —3 1 6 B KaKoM VTOJHO IIOpAJEKe, 63?1::«;'1? IOIYVUATE-
C5i MHOTOUJIEHbI C OJHOI epemesHoil, Hanpumep: —7x° + 4x° — 3x + 6,
4x" — Tx* + 6x — 3 w 7. 1. JoxaykuTe, UTO BCE TAKHME MIUOTONMIEITED
AMeIOT ODIIHI HOpeHB.

LT I : yiii i vk.com/material 10
838. [loka:xuTe, uTo MHOrOWIeH x° — 4x° — 62 — 3x + 9 He mMeaT G oM/ Matenailid
PUIATENBHBIX KOPHEeH.

839.IIpy KAKOM S3HAYEHHH @ CYMMa KBAJAPATOB KOPHEH KBAIPATHOrO
TpéxaIeHa ¥ — (@ — 2)x — a — 1 mpAHAMaeT HAMMeHBIee 3HadeHre?

34(}__}101*;&}1&11'1‘&, UTO TPH JI00LIX 3TAYCHHAX d, b W ¢ rpadvr GyIRIIHN
=(x — a)x — b) — ¢ umeer xora 6b1 OZHY OGLIVI0 TOYKY ¢ OCBIO X.

841. an*rpoﬁ*re rpadur QYHKINH:
a}y=2xg—3x—2; ﬁ)y=‘%x2—x|—4.
_____ y=x"—4x + |2x — 8|,

843.1lpu kakoM 3HadeHMH & Tpaduru GyHEEIHE y=x" — Tx + a

w : L ]
Uy =—-3x" + bx — 6 UMeT eJHHCTBEHHYD 0D1nvio Touky? Hailinu-
TE €€ KOODJAHHATEL.

842. HafignTe KOOPIHWHATEI OGUIMX TOYEK OCH X u rpadura (HyHRIHH

844. Tokaxure, uro muOorouren x + x° —4x" + x* + 1 ue npunumaer
OTPHIATETLHLIX 3HAYCHWH,

845. TIpr RaKWX 3MAYETHUAX M KRAJPATHLIA TPEXUICT
mxt +(m—-1x+m-1
NPUHUMAET TOJBKO OTPHUATE/bHbIE 3HAYEHUS?
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X
+1

846. ITafinuTe MHOMKECTRBO 3HAYEHWH (QVHEIHI § —

847.CyMma KBanpaToB KOpHeH X, M X, vpaBHeHums x — 3ax +a” =0
pHBHa 1,75. Haiigure x| U X,.

HEs x° — 3, Tax +a*=0 HHJLHE"IEH KEBAJPATOM ,u,pwom

849. TTpn kaKoM 3WaHYENWN M KOPHH ypammenns x° — 2mx + m° — 1 =0
IpHHALIe:xKAT HHTepeany (—2; 4)7

850. IIpy raxHuX 3HAYeHHAX ¢ OMKBAIpATHOe ypaBHeHHE
x*+ax*+a-1=0

HMeeT TOJBEO JBa pﬂﬁﬂHqHLIX I{\DPHH?

{{x + y)(8 — x) = 10,
(x +yly +95) =

852. Pemnre cucteMy VpaBHEHHII:

(" + y*)x — y) =447, g |xvx+ ) =30
xy(x — y) = 210; 2+ if =85.
; Crauan © vik.com/material 100
853. Pemiure cucremMy ypaBHeHMIl

x* — y* =19(x ~ y),
X+ =T(x +y).

854. Halifute BCce pelleHHUA CHCTEMbI
DB lP 4y =12,
x+xg+yg=N0.
855. Peminre ypasmenue (x + 3)' + (x + 5)' =4
856. Pemnre ypasmenme (x* + x)' — 1 =0,
857. Peminre cucreMy ypaBHeHHH
Yx + gy =3,
xy = 8.

858./ Pemnre cucremy ypaBHeHHIl

I{P \f 4,25,

x+y-130
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859. BuaMenarenb o6bIKHOBEHHOI ApoOM MeHbIIe KBajpaTa eé 4YuciuTe-
aa #Ha 1. Ecam uuenurens M 3HAMEHATENb 9TOMH ApodH YBEIHUYHUTH

= 1
Ha 2, TO 3HAYEHUe APOOH CTaHEeT Oonpe E. a4 ecjii 4YHCIHTelb

H 3HAMeHAaATeJIbh VMEeHLINIHTEL Ha 3, TO 3HAYEHHE ,ﬂpﬂﬁH CTaHeT MeHb-

e % Haitinure Takume apodu.

860. Peminre cucremy ypasHeHWI
x+xyt+y=29,
y+ yz+ z=11,
-~ acdl { o e e S

861. Haiigure amadenne 7, MPU KOTOPOM KOPHH VPABIEITHSA
2 -0 4+ mx-15=0
00pasvIioT apuipMeTHYecKyI0 1IPOrpeccuio.
862. Hora:xuTe, 94T0 IpH J110000M @ BEIIOJHAETCA HepaBeHCTBO
2
a*"—a+l1 .
1g o ——
3 a + a+ 1
863. 8a CKOMBKO YACOB MOMKET BBIINOJIHHTL PaboTy KasKABLIH U3 TPEX pa-
foumnx, ecjau INPOU3BOAUTENLHOCTh TPYAA TpeThbero pabouero paBHa
NoJIycyMMe TNpOM3BOAUTeNBHOCTEeH Tpyjaa nepsoro U BTOPorQ?. Ma: materiziion
BECTHO, 4YTO ecsiM Obl ojJMH Tperuii padounilt npopaboran 48 u, To
JLIST OKOHYAHUSA paborsl ogHOMY nepeomy norpedosanocs 61 10 4,
a OIHOMY BTOpOMY — 15 w1,

864. CymecTByer JIn Takoe JIBy3HAYHOE YMCJIO, KOTOpOe NPH JeJIeHUN Ha
CYMMY KBaJpaToB ero nudpp aaét B yactHoMm 2 ¥ B octaTke 6, a npu
IelleHHH Ha OpoussegeHne nudip g4éT B dacTHOM 4 1 B ocrarre 67

865. Ilocnenosarensuocru (y,) u (x,) sagausl QopmyramMu y, =n"
ux, =2n — 1. Ecil BRIDMcaThL B DOpAJKe BORDACTAHHA Bee UX 00-
LmHe 4ieHbl, TO IMOIYIHTCA OOcIefoBaTelbHoCTh (c,). Hanmmmure
dopmMyiay n-ro uineHa IOCHEIOBATENLHOCTH (C,).

866. [lpu kaknx 3HAYEHUAX A WIeHbl HOCJSIOBATEIIbHOCTH, 3a0aHHOH (Gop-

M YO
x, =(n + 4)(n — b),
VAOBJIETBOPAIOT YCIOBHIO
~18 < x, < 360?
867. Haitpure cyMMy UepBbIX fi 4IEHOB IOCAefoBaTeNbHOCTH (X,), eciu
1
%= ;
" 2n-DEn+ 1)
868. B nocnenosarenbHOCTH (X,) KaMKAbIM YleH ¢ HEUYETHBLIM HOMEpPOM

paBeH 2a, & ¢ uéTHBEIM paBeH 2H. Hanummmure dopmyny n-ro aneHa
OTON MoCTeJOBATCILHOCTIH.
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869. Ussectao, gTo y = f(x) — auHeliHas QVHKOHA H G2 MR —
apudmeruueckas nporpeccus. Jloramure, 4ro LOCIEN0BATENLHOCTE
f(x,), f(x,), ... ABIsETCH ApU@METHHECKON TpOTpecCHeit.

870. B apudmeruueckoil Nporpeccuu a,, d,, &, ¢,, COCTOSMIEH U3 Ie-
JBIX YHCeN, HauDOJIBIIHHE UJIeH paBeH CYMMe KBaJIpaToBR OCTANBHEBIX
yiaedos. Halizure uieHbl 3T0H IIPOrpeccHi.

871.IIycre a,, @y ... — APUDMETHUECKAH [POrPECCHA € LOJOMUTENb-
HEIMH 4IeHAMH. LOKAKWTE, 4TO CYMMA OEPBBLIX i YWIEHOB MOCIEN0-

1 rt
\/H_n + \’an+l ,

BaTeJIbHOCTH (Xx,), TAe x = paBHa

Ja +fa

872. Jlokaxxkure, 4TO €CHAH CTOPOHBI TPEYroJibHUKA 00pasyiT reoMerpu-
YeCKVIO IpOrpeccuio, TO €ro BBRICOThEI TaKike obpasyioT reoMerpuyde-
CKYI0 MpPOrpeccHio.

873. Tpu pasiUUHLIX IEJBIX UHCIA COCTABAAIOT IEOMETPUUECKYIO IpO-
rpeccuio. Mx cymma paBHa —3. Haliaure st uncna.

874. Tpu nesblx YHeCIa COCTABJASIOT apudpMeTHUECKY MPOTrpeccuio, mnep-
BEIM uneH kotopoil 1. Ecim Ko BropoMmy 4ileHy NpHOAaBHTL 3, a Tpe-
THIH BOSBECTHI B KEBaagpar, To ]:[U.."I}’TII-ITCH reQypeTpHYecEada [Iporpec-
cua, Hawagure s wmea,

875. MokamuTe, 9To TPpH T1000M HATYPAALIOM 3madenyu n > 1 sepno me-
PABCHCTRBO CxauaH © vk.com/material 100

1 1-3:5+...(2n-1)
= < < 1.
2 \’{ 2-4 ;

= B2 2

876. YupocruTe BhIpaykeHHe:

a) Y52 +7 Y52 -7;  6)Y2+5 +§2 5.

8'.77:."[[0“&&;11,1‘9, UqTO eciIH xz + yz + 22 = xy —+ yz -4 Zx, To X = = -

878. Pemunre ypaBHeHHMe ¢ ABYMA IepeMeHHBIMM
X+ 28x +y -4y +7=0.
879. Pemture cucreMy ypaBHeHWIl
X+ y*=222=0,
xX+y+z=28,
X =i,
880. Pemure B HATYPANLHBIX YHCIAX CHCTEMY ypaBHeHMIl

x+y+z=14,
x+yz =19,
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881, [oxaxuTe, UTO IPH HOJOKHTEIBHBEIX 3HAYEHHUAX 4, b U ¢ BepHO He-
a 2 2

g —a+1Iub =b+1He +e -1

( X ] X [

paBeHCTBO

882, HaiinnTe npu amoboM HATYPATILHOM N 3HaudyeHHe BLIpa:keHHA

i 1-2:4+-2-4-8+...+n"2n4n
1°'3-9+2-6-184+..~n"3n-9n"

883. [loka:xkure, 4TO 3HAYEHHE BbIPAKEHUA
G+10"" )1 +10 + ... + 10" + 1

mpH JoooM HATYRAJAEHOM 71 MOEHO MTReITCTABHTE B BHAC KEAIPATA
HATYPAJIBHODD YHCIO.

884. Haiijure HauMeHbllIee YeThIPEX3HAYHOE YMCJI0, KOTOpPOe Iocjie YMHO-
A#eHnsa Ha 21 craHeT KBaJApATOM HATYpPalbHOIO 4YHCJa.

MBI KyDa ¥ KBajpaTa OJHOTO W TOTO Ke HaTypa’rbHoro wmcaa. Haii-
JHTe YHCI0 X.

886. Bassin Ba pasjMYHBLIX HATYPAJBHBIX YMCA4. JTH YHCIA CIOMUJIM,
NepeMHOMKHIM, BBIUJIM M3 OOJbIIEro [JAaHHOTO YHCIA MeHbIIee
U pasiennnn Gonbllee Ha MeHblnee. OKazanoch, UTO CyMM&-SHEesk oM matenallil
HeTLIPEX pe3yanTaTon parma 441, Hadgnre orm uncha.

887. Haiinure aBa HaTypalbHBIX YHCIA, PA3HOCTH KBAJAPATOB KOTOPBLIX
paBHa 45.

888, [loxkakuTe, 4TO He CYIIECTBYET HATYPAJBHOIO YHCIA, KOTOpPOE OT IIe-
pecTaHOBKHM MepBoil HHMpPLI B KOHEI[ YHc/a VBeIHYuiIoch Okl B 5 pas.

889. Pemnure ypapHeHUe

(65 + xF + 4§/(65 — x)’ — 5365 — 2* = 0.

890. IlocTpoliTe MHOMECTBO TOYEK, KOODAHHATLI KOTOPLIX V/IOBIETBODA-
0T HEPaBeHCTBY:

a) xy® < x; B) ¥ + xy” - 4x < 0;
B) ¥ — Xy + 24 > 2y ) xiy +y® —y=0.

891. M3o6pasure MHOMKECTBO TOUEK, KOOPAMHATHL! KOTOPLIX VAOBIETBOPS-
HOT CHCTEeMEe:

x2 + yzﬁé 4,
x| = 1;

X+ yt<9,

7]
Myl > 2.

a)
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892. Maobpasure MHOKECTBO pelleHuil HepaBeHCTBA:
10

a) y'é;'xl: B) |yl -2+ 2x <1,
6}y+§:—rﬁ; r) |g| + x* — 4x = 4.

893. Msob6pasure Ha KOOPAMHATHOIN IJIOCKOCTH MHOKECTBO pellleHHil He-
pPaBeHCTBA:

a) x° + y° — 6|x|+ 2y € —1; 6) x*+ y® — 6x + 2|y| < -1.

894. 3aupackre HA HKOOPAMHATHON ILIOCKOCTH (MUIYDY, KOTOpas 3a1a-
ETCH CHCTEMOM HEPABEHCTB

Jy—dl <xr—4|H,
|4x- 3y < —12.

OxapakTepHsyiiTe eé¢ aHAJIHTHYECKH.

2) [2*+ 1P <9, 5) J\x2+yzs:9,
L] + [y| <05 | = x| <0.

896. Oxpy:xHOCTE € EHTPOM B HAYAJEe KOODAMHAT NPOXOAMT 4Yepes TOoY-
Ky (30; 40). Ona pasbuBaeT MHOMKECTBO He NPUHAIEKANINX el
TOMEK KOOPAWUHATHOM MIOCKOCTH Ha BOYTPENHION W BHEHFEOIN.©Omatenal100
AacTti. HanwimuTe HepapeHCTBO, I'PA(HMEOM KOTOPOIO ABIAETCA:

a) BHyTpeHHAA o0JsacTsb; 0) BHemHAA o06/acCTh.
897. Hatinwre KOPHW ypaBHeHua x° — 2x° + 3x — 18 = 0.
Eﬁs—-"ﬂaﬂamum. YTO HE MMeeT pelleHnH ypaBHeHHe:

a) 4x*+ dxy + P+ 1L =0 B) x° +y +4x+5=0;

6) x2— Bxy + Qy*+2=0; ) x+y? - 2x — 4y +6=0.
ggg;.HﬂﬁﬂI{TE dHaAYeHHsA napaMerpa a, NpH KOTOPLIX CHCTEMa YpaBHEHHII

x* + yz =9 uy — x = a UMeeT DJHO PElUeHNe; UMEeT IBA DEelueHHA;

He umeer pewenpi. Ilpn EakoM HauMeHbIIEM IO MOIVIK 3HA4Ye-
HUH OAPAMETPA (¢ CHCTEM& VPABHEHHH WMEeT OJHO pPelreHHe?

900. Haiisure Bee uesble pelieHUs ypaBHEHUS:

; 5 £
a)xi-y?=8 o) 2-y=4 wn2P-5=1; 1 Z+y'=6.
y
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UWCTOPUYECKUE CBEAEHUA

0O dyHKUMNAX

Ewé sagonro ao Toro, Kak copMmupoBaiuck oblne NOHATHA Iepe-
MEeHHOIl BeJJMYMHBI M (PYHKIHMH, OHH (pAKTHYECKH MCIOJbL30BAJHCHE B Ma-
TEMATHUKE. SHAUYWTENBHYI) DOJIb B PASBUTHM 3THX HOHHATHH ChIIDAJ Me-
TOJT KOOPJHUITAT, CO3AaNuLIid (panuy3ckumu marematuramu P, [lexaprom
(1596—1650) u II. Pepma (1601 —1665). MeToag koopauHAT cTad IIH-
POKO HCIIONB30BATHCH IJf MpadUUeckoro uccieilosannd QVHENME 1 rpa-
(hugecKoTo pemenug  vparnenmnid,  2TOoro BpeMenH TavasIcH TMOBLIH
aTal, KOTOPHIM O3HAMEHOBAJICA MOINHBIM Pa3BHTHeM He TOJIBKO MaTeMa-
THUHU, HO KM BCEro eCTecTBOZHAHUA.

Tepvun «hynrOousa» BRET  HeMelRHA  wmartematuk Il Jle@ibmmn
(1646—1716). ¥ Hero GVHKIHA cBA3bIBanach ¢ rpadikEoM.

C umenamn Jl. 3inepa (1707 —1783) u M. Bepavinn (1667—1748)
CRABAII0 MONMHAMAaNHe (PVHIKIHH KAaK ATATHTHHECKOTO BLIPAIKCHHH, T. ¢,
BBIpAKEeHHA, 00pasoBaHHOTO M3 IepeMeHHBIX H UHcel ¢ IMOMOIIbI Tex
MM MHBIX MATEMATUUECKHX ouepauuii. B aro Bpems Oblan uccle0BAHBbI
BRYKNLIC KJIACCHI (PYOKNHMH, KOTOPLIC PACCMATPHBAIOTCA B OJNON M3 Be-
OIVIOHX obJacTell MaTeMaTHKH — MaTeMaTHYecKOM aHallse.

Y JI. Ditnepa nosBuiaca u Dojgee oBIIHI DOLX0OM K HOHATHH (DyHE-
IIUHY KAK 3aBHCHAMOCTH OH0H TepeMeHnol BeTHHHILI OT JPYyroi, Jra
TOUKA 3peHHd IMoJyYHiIa JajibHelilllee pA’BHTHe B TPYIax PYVCCKOTO Ma-
remarura H. W. Jlobauesckoro (1792—1856), HeMeUnROro MATEMATHEA
I1. Mupuxne (1805—1859) n apyrux yvuénnix, B pesyanTaTe (GyIKITAIO
CTAIH pPacCcMATPHBATE HAK COOTEETCTEBHE MeEIV UYHCIOBBIMH MHOMeCT-
BAMM: HePEeMEHHAS i ecTh (DYHKIHA DepeMeHHOR X (Ha oTpesEe ¢ < x = §),
eCJaH KaKJIOMY 3HAYeHHIO X COOTRBETCTEYET ONpefaeJéHHoe IHaveHHe Y,
OpHYEM ODe3pasIHuHO, KaKHUM 00pa30M YCTAHOBIEHO 3TO COOTBETCTBHE —
thopmynoi, rpatdhurom, radnumenn aud0 IPOCTO CAOBAMM.

Omgra ¥3 OpUrMHATBALIX (DYHKIWH, HasBadHaa (yakunein JInpuxne,
BBIMTIAIHT TaH:

f(x)
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_ Jl, ecJi X — palMoHaNlbHOEe YMCI0,
10, CCIH X — HppallHOoIaILIIOC THCTO.

VcTtopuyeckwe ceBeleHWs
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OrMeTnM, 4To rpaduk sToll (GVHKIIHHN «pa3pbIBeH» B KaMJ0H TO4YKe.
OH cocTOMT M3 OpaMol ¥ = 1, v KOoTopoH HCHKIIYeHBI BCe TOYKH ¢ Hp-
payuoHalbHbIMH abcuuccamu, W upsmoil ¢ =0, ¥y KOTOPONH HCHJOUEHbL
BCE TOUKH C pPalHOHAJLHBIME adcIiHCccaMH.

r[[ﬂ.]"[bHEfIlU.e'E PEZBHTHE IIOHHATHHA [h}’HHHHI‘I CBA3AHO ¢ pPACCMOTPREHH-
€M COOTBETCTRHH MEAY MIOKECTBAMM, OJJCMENTAMH KOTOPLIX MOTYT
OLITE He TOJBEC YHCIa, HO H 00BeKThI NPOHBBOJLHOH IPHPOILL.

00 ypaBHEHUsIX BbICLUMUX CTEeneHew

Henonuele KBajpaTHble ypaBHEHMS W YACTHBIE CJAYYaW IOJHBIX
KBAJAPATHBIX YPABHEHHH VMeJM pellaTh elié BaBUIOHAHe (2 Thic. JeT
o0 H. 2.). OrgensHble BHOBI KBAAPATHBIX VPABHEHHIH pPeIlall JpeBHEe-
rpedeckie MaATeMaTHKH, CBOJA HUX pellleHHe K reoMeTpHUYeCKHM IIOCTPO-
EHUAM.

IlpuMepsl pemIeHEHA YPABHEHHII 3-H CTENeHH He 0OBLIH HABECTHEI
HH JIpeBHerpedeckol, HH apabckol Havke. B anrebpamdyecKHX TpaKTa-
rax apabdbecrux maremaruror [X—XV Bp., KpoMe pelleHHA VpaBHEHHI
H cHCTeM ypaBHeHHH 1-11 1 2-1 cTemeHel, paccMaTpHUBAIOTCA pelleHNsT
KYOHUeCcKHX VpaBHeHHH YacTHBIX BHAoB. OIHaKo cIoocodLI pelleHHA
ATHX YPABHEHHH IDHBOAMIM K HAXOMEJIEHHMID NPHOIHMEHHBIX SHAUEHMI
KOpHEeH.

O6miee vypaBHeHHe 3-H CTeleHN HMeeT BHI ax° + bx® + Ceas cgk=oQ)m
roe @ #= 0. lapHo ©ObLI0 U3BECTHO, 4TO C 1IOMOILbLHY BEEJEHUH HOBOH
HEE}EMEI—IHDITI T YPABHEHHEE LIOHO CEeCTH K YPABHEHIIH) BHEIOIA
x>+ px + g =0.

Biiepseie dopmyily 18 OTBICKAHHA [MOJOMHTENLHOIO KOPHA VpaBHEe-
Hus X"+ px =¢, roe p > 0 1 ¢ > 0, BpIBeN UTAIbLAHCKEIH MaTemaTHk Crou-
nuoH Hans Peppo (1465—1526), HO gep:kan eé B TakHe. TolbKo B KOH-
e HH3HM oH coofumia  csoemy  yvdyeHHEY @Duopr  ob  oTEpPBITHH.
OngmoBpeMeHHO BOIpocoM 00 00OleM pelleHMH YPaBHEHHH J-1 CTeneHH
JaHAMAJICA IPYrold WTalbAHCKHE MaTeMaTHk — IHukkono Taprangsa
(or. 1499—1557), koropslii Haweén cuocobsl pelleHUs YDPABHEHMI
X +px=q, xX*+q=px, ¥ =px+ g ¥ 4YACTHRIX cCIyyaes YpaBHEHH:A
¥+ px? =g (p ¥ ¢ — mommEETEnsHEIe unena). B 1535 r. mexay @uopu
1 Tapranbeil coCTOHIICH HAYYHBLN HOEIMHOE, HA KoTopom Tapraibsa opep-
man Omectamyo mobeny (o 3a 2 u permaa Bee 30 TPeATOMKENINILIX €My
3ajad, B TO BpeMd Kayx PHopH He pellMa HH oXHO 3agaun Taptanbm).

C 1539 r. peumennen EyvOMUeCKHX VPABHEHHH HAYMHAET 3AHHMATHCH
HTANLATICKIH maremaTni [xeponamo Kapmammo (15601 —1576). On yaman
00 orepeiTHH TapTanlbH, KOTOpPbIM He IIYOIHEOBAT CBOHX TPYIOE.
B 1545 r. seunaa xaura Kapnano «Benukoe uckycerso, uau O upasu-
Jax anredpnls, TIe HAPALY ¢ JAPYIHMH BOTIPOCAMH aaredpnl paccMaTpH-
BAIOTCA ODIIHe cHoco0Bl pellleHHA KyOHYecKHX ypaeHeHHH. B 5Ty KHHIY
Kapgano BRIWOUKMI TAKME METO] pPelleHMd ypasHeHuu 4-1 creueHH, or-
EPLITLIH ero yuenuioMm Jlomosuxo @eppapu (1522—1563).



Bonpoc o ToM, KOMY NPHHAJJIEKHT IIPHOPUTET OTKPBITHA (hOPMYJIEI
KOpHeH KyOndeckux ypasHeEnn — Tapraase mam RapaaHo, He pemen
10 CHX TIOP.

Caegver orMeTuTh, YTo HA Tapraibda, HM KapiaHo He IpPOBeH I10J-
HOTO HCCIeJOBAHUS peIleHHH KyOMUeCKHX ypaBHeHHIH. B pemeHEnH aToll
3ajgaiuy JHAYWTeILHO TPOJABHHYJICA WX COOTEYCCTBeHHHE W3 Dononsm
Padasne Bombennn (or. 1530—1572). Ilonnoe uano#eHHe BOIPOCOE,
CBSIZAHHBIX ¢ pPeNIeHHeM VPaBHeHHMN o-1 1 4-H crenmeHell, fgaa DpaH-
cya Buwer (1540—1603), xoTopoMy B 9TOM CVIIECTREHHO MOMOTJa VCO-
BEPILIEHCTBOBAHHAA MM ajrefpaydyecKad CHMBOJIMEA.

thopMyIe KOpHeH KBaZpPaTHOTO VPABHEHHSA HCIOAB3VETCA 3HAK
KOpHA — pajgukan. Yepez pagukannl (KopHH 2, 3 H 4-H cTemeHell) BEI-
paHATed M KOPHHM YpaBHeHHM 3-i1 M 4-11 crelneHeii.

ITocne Toro Kak OBLIH HAHAeHBI (hOPMYJIRl pelIleHH YpaBHEeHWH 3-H
H 4-# cTedeHeM, VCHJIHA MHOTHX MaTeMAaTHKOB OBLIH HaIllpaBJdeHBl Ha TO,
yT00bl OTBICKATE (POPMYJLI pelleHHl vpasHeHME J1100bIX crenedeii. Ha
pemieHne ATol npobiremsl yurao oxkoao 300 mer, u gums B 20-x rr. XIX B.
HOpRe:HCKHH MaTeMaTHE Hunne Adenrn (1802—1829) moxasama, 4To B 00-
IeM CJVUAE KOPHM ypaBHeHM 9-i1 1 Jojiee BEICOKHX CTelleHell He MOI'yT
OBITE BRIPAMEEHBI Heped pPaguieanel. PpaHOV3CHKHI MaTEMATHE JBAPHCT
l'anva (1811 —1832) primennn Kilacc anredpaduecKHX YpaBHeHHH, KOTO-
phlié pA3pPEelIMMEBl B PAJMEAIAX.

Henoawzosanue HﬂPf‘ﬁpaHT—Iﬁ{ KIX VpaBHEHHH NO3BOINIO JaTh Dojgee
TOHKYVI EKJacCHGpHEKAIIHIO ,I[EHCTBHTEJILHLIX urices. ‘lucaa, ABIAK Hecd
KOPHAMM anredpandeckiX ypPaBHEeHUI ¢ LejlbIMU hDS(];:-[IJMJJ,MEHTﬂMH: eras
JJH HAZALBIBEATH d.:‘IFEﬁI)HH'—IELRHMH THCIIAMIMI. I[EH(.TBHTEJIBHHE IR, HE
ABIANOINHECA alredpadyecKHMH, Ha3BaldH TpaHCcIeHIeHTHbIMH. ORaaa-
JIOCE, 4YT0 B MHOMEeCTES MDPDATMOHAJNBHEIX YMCe) COOepPHHTCH 3HAYHTe I b-
0 DOJLITe TPaNCcHemAeNTHLIX YHeeda, HeM anarcOpandecwmux, OQgmum mua
II'E)H,IL[!THBI‘ITE.I[Eﬁ TPAHCIHEHIEHTHREIX YHCE] ABIAETCH YTIICIIO TT.

O nporpeccuax

Ilepebie npexncraBneHua o6 apHdMeTHYeCKOH H reoMeTpHYECKOH
OpOrpeccusx ObLIM EIlE Y APEeBHHX HAPOIOB. B KAMHONHCHBIX BABWIIOH-
CKAX TADIMYKAX W CrHIETCKUX MANMUPYCAX RCTPEYAIOTCS 3aJaUM 1Ha Mpo-
rpeccHd M VKazaHHA, KaK HX pelaTh.

B apesHeerunercrom nanupyee Axmeca (ox. 2000 r. go H. 3.) npu-
BOAWTCA Tankaa zagada: «llyern Tebe crazamo: paamean 10 mep auamerns
Me;xny 10 JToabMH Tak, YTOOBI PAsHOCTE Mep AUYMeHdA, IOJYIeHHOTD Ka-

1
HALIM 4YenaoBeHOM H ero cocegqomM, PaBHAIACD E Mephbl».

B aToi1 3azade peub uAeT 00 apudmMeTHUeCcKOH Nporpeccui. YcJIoBHe
3a/lauf, IOJb3VACH COBPEMEHHBIMH 0003HAYEHHSAMH, MOMKHO 3AIHCATH

1
TARY 8 =10, d = E; HAHTH ), @y .y dyp.

ctopwdeckue ceeneHns
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B ogHom apeBHerpedeckoM mamupyce NpUBoauTcA 3agaqua: «Mmeer-
¢ 7 JOMOB, B KamJAOM 10 7 KOUIPK, Ka)Jad KOIUIKa chegaeTr T MbIIIei,
Kaskgad MBITE CHEJAeT 7 KOMOCBER, KaKABIN M3 KOTOPBIX, CCIH TMOCEATh
3epHo, gaer 7 Mep 3epHa. Hy:HO NOICUHUTATE CYMMY YHCJA JOMOB, KO-
e, MBIIIEeH, KOJOCBEE M MEp 3epHas. _ P

Pemenwe pToH 3ajauy TPHBOIHT K CcyMMe: 7 + T+ 7+ 7+ 7,
T. €. CYMME IIATH YIeHOB I'eoMeTpPHUYecHOH [IpOorpeccHu.

0 mporpeccHax U UX CYMMAaAX 3HAIH IpeBHerpedeckue yuénwie. Tax,
AM OBLIH H3RECTHRI (POPMVILI CYMMBI MEPBEIX R THCEJ ITOCJeToBaTeh-
HOCTH HATYPAJbHBIX, YETHBIX 1 HEUETHbIX 4HCel.

Apxumen (III B. go H. 3.) AT HAXOEKIEHHS IOMAAEH 1 00BEMOEB
(pUTYp NPpHMeHAT «aTOMHCTHYCCKHH METOXN», IIA Yero eMy moTpeboBa-
JOCE HAXO0AWUTh CYMMbl 4YJI€HOB HEKOTODbIX MHociejoparelbHocTeii. On
BEIBEN (hOpMYIIY CYMMEI KBAJPATOB HATYPAILHBIX YHCE]I

12422+ 324 ... +n?= é—n{n + 1)2n + 1),

NOKa3aJl, Kak HAUTH cyMmy DeckoHe4YHOM YyOBIBalOIIeHd reoMeTpHYecKOH

Oporpeccun

1+l+i+....
4

2
OtpensHbie (akThl 00 apudMeTHHeCcKOHl M reoMeTpHYecKOH Iporpec-

CHAX JHAAM KHTAHCKHe M MHAMIcEHe vuéHbie. 00 3TOM IOBOPHT, HALPM-

Mep, M3ReCTHad WITAHCKana Jerenja ob maodperarene mraxMar (Gl G 1 88) v zterizii00
TepMHH <«OporpeccHAs» (0T JATHHCKOTO progressio, UTo oO3HadaeT

¢IBHMMKeHHe Buepéns) ObLl BeeléH pumcEMm asropom Bospumem (V1 B.)

W TOHHMAJCA B foJiee MIMPOKOM CMLIC/E KAk OSCKOMeYNaA YHCJAORAA TI0-

clegoBaTelbHOCTh, HaspaHuA <«apHdMeTHUeCKad» M «TeOMeTPHUeCKAA»

ObLJIM HepeHeceHbl HA LPOrpeccHy M3 TeOPHH HellpepPbIBHbIX IIPOIIOPIIII,

M3VUETTHEM KOTOPLIX 3aNUMaJWch JPDCBHHE TPeKH, PaRencTeo BW/AA

@ , — @ =@, — a,,, OHH HA3HIBAJM HeNpPepBLIBHOH apudMeTHUecKON

by b

by i 1

nponopuneil, a paseHCTBO — HeNpepbIBHOI TreoMeTpuye-

ckoii mponopiueit. M3 aTux paseHCTB ciegyer, UTO

M T A b = b
a, = 2 unb =b_,—b,,,

T. €. 9TUMH COOTHOIMEHHUAMH BBIPAKAIOTCA XapaKTepHcTHYecKHe CBOICT-
Ba apudMeTHUEeCKOH M reoMeTpHYecKOH IIpOrpeccHi.

@opMyna CYMMELI MJIeI0R APH(MMETHHECKOH TpoTpeccHr OLIIA JoKa-
3aHa JpeBHerpedeckHM vueHbBIM [uodanrom (III B.). PopMmyiaa cyMMEBI
JEHOEB l'eoMeTpHYecKol nporpeccu nada B kxure Esraupa «Haganas
(ITT ®». a0 1. 2.). IlpaBumo OTLICKATHA CYMMELI HJICHOB NPOHU3IBOJLION
apHMMeTHUECKOH IporpeccHH BcTpedaeTcd B «Kuure abdaxa» Jleomapmo
PuHoagyn (1202). Obuee mpaBMIo AJIA CYMMHPOBAHHA JHO0H Decro-
MTeHN0i yOLIBAIONIeH TeoMeTpHHecKow mporpeccun gaét Hwuwona IlMoxe
B KHHIre «Havka o uHcmaxs (1484).
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O crTeneHsaXx

I[lonaTue cTeneHHM ¢ HATYPAJLHBIM MNOoKasarTeseM chOpPMHpPOBAJIOCH
eleé ¥ ApeBHHUX Hapogos. Keaapar m ky0 umena HMCHONB30OBANHCH A
BEIMHCICHHN Taomamzed 1 o0nheMoB. CTeneHHd HEKOTOPLIX YHCET HCITONb-
30BAJIMCh OPH PELIeHWH OTIHelbHBIX 3ajad yvueHblMu [Ipesnero Erunra
1 Basmmora.

B III B. Boimma KEWTA Tpeveckoro yueHoro [ImodanrTa «Apudmern-
Ka», B HOTOPOM OBLIO [OJIOMEHO HAYANO BBEIeHW OVEBEeHHOM CHMBO-
JHEH. ﬂ;HD[i]HI—IT BEOOWUT CHMBOJIBEI OO IMEPBLIX IIIECTH {3TEHHHE‘I-;I HEMS-
BeCTHOTO W O00OpaTHRIX WM BedwdywH., B 5Tol  KHEHTe KBajpar
ofosHavaeTed sHaroM A ¢ magercom r (A"); kyo SHAKOM B ¢ HHIESHKCOM

r (k"); kBampaT, YMHOMEHHBIH Ha ceffa, — KBagpaTo-KBaapat — obo-
apavaetrca A'A; KBaapaT, VMHOMKEHHBIA Ha Ky0, — KBaapato-kyd — Ak’
KyD, YMHOMKEHHBIH cam Ha ceds, rybo-ryd — RE.

B xomme XVI B. ©pancya Buer Beén OvEBBEI gua o0003HAYEHNS
B YpaBHeHHAX He TOJNBKO HEeH3BECTHEIX, HO M KoadduumentoB. OH nopu-

MeHdAn cokpawenud: N (Numeris — uncio) IJIA [HepBol cTeleHH,
@ (Quadratus — wBanpart) — gns Bropoi, ¢ (Cubus — gyd) — man
TpeTheH, & — 114 YeTBepTod H T. 7.

CoepenvenHas sanuck creneseii (a¢°, a', ¢ u 1. 1.) 6bl1a BBegeHa
HexaproM, IpHYEM BTOPYVIO CTEIEHB ¢, T. €. &, OH 3AOHCEIBANT KAK IIPO-
H3BeleHHe ad.

K Hiee DEDELLLEHHH IIoHATHA CTelleHH HA CcTelledb C HEH&TFD?[%.[!;%L&I%_

TOKAIATEAeM MATEMATHEHR IIDHANLITH IOCTEITEHHO. [}TI]I-II[HTE.]ILHLIE H ,Il;pl’)ﬁ—
HbIe TMMOKa3aTeJH CTelleHell MOGBHINCE B OTAENBHBIX TPYIaX eBponeHcHIX
mMaremaruros XIV—XV ee. (H. Opem, H. Illwke). CoepemMenHbie onpe-
meseHusI ¥ ODO3HAUEHHWS CTENeHH ¢ HYJIEBBIM, OTPHIEATEILHEIM M Ipo6-
HBIM IIOKasaTeddAMB OepyT Hadado oT padoT aHIMIMHCEHMX MATeMATHEOB
Hxona Bannuea (1616—1703) u Mcaara Herwrona (1643—1727).



CBEAEHUA U3 KYPCA
AJIC'EBPbI 7-8 KJIACCOB

BoipaxeHma u ux npeobpaszoaHms

1. Burpasgenua, COCTARMCHITEIC W3 WHCEJ W TEPeMEeNILIX ¢ MOMO-
IIIBHY ﬂEﬁETBHﬁ CJOeHHNd, BRIYHTAHNA M VMHOMeHHA, Ha3bIBAKOT ITellbI-
MM BbhipaaermaMmu. [lpu stom npomspegeHMe OQMHAKOBBIX MHOMKHTEIEH
MOKET OBIThH 3aTMCAHO B BHI¢ CTEIICHH. K mensim BEIDAHKCHNTAM OTHOCHT
1 BEIDOEEHIIA, B EOTOPBEIX, EPOole ,I[EfICTBHﬁ CJA0MeHHd, BEIUYHTAHNIAA M VM-

HOAEHNH, HCIOJABIVETCA JeleHne Ha YHeI0, OTIHYHoe oT Hyag. Hanpumep,
2 \/‘ a 3 1 2 Crauad © vk.com/material 100
BLIPAKCTHS @ + \}Eab — v2bE, (x —yW2x + y7), m— 37 a @ 7 merne,

BMP&H{EHHH, COCTaBJeHHELIe H3 4YHCeJ H nepeMeHHBIX, B HOTODBIX,
KE[MIne ,E[HﬁﬂTBHﬁ CAO0EEHAA, BBRIMHATAHITA H VMHOMEEHIISI, HCOIONLIYVETCHd
JeJleHHe Ha BRIpaIeHHe C IepedMeHHBEIMH, Ha3BIBAIOT ﬂpOﬁHBIMH BEIPA-

1 a+ 2 i _
#Heunamu. Hanpumep, BuipameHusa x + T T bm : n gpobHBIe.
x -
Ilensle n1 apobHLIe BRIpa;KeHHs HA3BIBAIOT PAIHOHAJIBLHBIMH BhIpA-

HeHHNAMH.
I..[EJ[(}E BhlpaeHne HMeeT CMBICTT HIPH J00bIX 3HAYEHMAX BXOAALLINAX
B HeT'O [MepebMeHHbBIXE. I[[]OEHGE‘ EEIpaEerEe IIPDH HEeREOTOPRBIX SHAYCHHAX ITe-

peMeHHBIX MOMET He HMeTh CMLICIIA. Haﬂpumep, BhIpaxeHue g + He

a—2

HMCeT CMLICTa TIPW @ = 2, BLIPAMKCeHIe Ae UMECT CMLICTa TIPH X = Y.

X =y

SHAYEHHHA I[IEPEeMEHHbIX, IIPM HKOTOPbLIX BbIDAMEHHE HUMEeeT CMbICI,
MAZLIBAIOT AOMYCTHMBIMHA 3HAYCHTHAME TICPCMEIIITLIX,

2. T{)H{,,EI;ECTBGM Ha3bIBaAeTCAd pPaBeHCTBO, EepHOe IpH BoeX JOIIVCTII-
MbIX SHAUYEHMAX BXOUHIMX B HEro lepeMeHHbIX.

Jlra BLIpayKenyaA, TPUITHMAIONHC PABNLIC 3MTaYeNA MTPHW BCeX JIOMYC-
THMBIX OJAd HHX SHaAUYeHHAX IMTepeMeHHEBIX, HA3BIBEAKT TOoXI2CTEeHHO DAB-
HBIMH, 4 3AMEeHY OJHOM0O BBIDAXKEHHS IPYTHEM, TOMIECTBEHHO PABHBIM

eMy, — TO/RKJECTRENHLIM TPeodpasoBamieM BLIPAMKEITHS,
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3. OnHOUleHOM HASLIBAIOT [IPOH3BejJeHHe uKces, [ePEeMeHHBIX W HX
GTEHEHEﬁ. T‘IH[:JIH., HEpEM‘EHHHE‘ B HXY CTelleHH TaE:XHe CUHRTAHT (},EH[]LI.]IQ'
namu., Hanpumep, 8ah, —1,5xy*#, 12, ¢, m"™ ONHOUWIEHBL.

CTHHEH]‘JK) GﬂHUT{JEHH. HAJIBIBAETCSS [':}TMM& HUHH.HH.T(—‘:J]Eﬂ ETHI[EHE‘ﬁ
BCeX BXOAANIMX B HET0 MepeMeHHBIX. Hampumep, CTelmeHbL OIHOMICHA
9a’h pasHna 8.

4. MHOro4JIeHOM HA3BIBAETCH CyYMMAa OJHOYWIEHOB. Hanpumep,
y' — 8y° + 2y — 3, 4a’r + 11a*V* — ab + 3b — 1 — wmuorounensl. OpHO-
qiaeHbl CYHHTAHIT MHGFUHHEHHMH, GUUTGH].U'HMH H3 ﬂﬂH()FG qJIeHH.

CTernmeHb0 MHOTOWJICHA CTAHAAPTHOTO BHIA HA3LIBAIOT HAWOOIBITYIO
U3 crTelleHell BXOIAIIMX B Hero ojHoujeHop. Halpumep, creleHb MHOI'O-
yrena 18a” — Ta'h® + 1 pasna crenenn ogmoumena —7a'b®, T. e. parua 7.

CrelleHbIO POH3BOABHOIO MHOIOWIEHA HASHIBAIOT CTelleHb TOM(IECT-
BEHHO [PABHOT() E‘MF MHOTOYJIEeHA CTAHIADPDTHOTD BHIA.

5. TIpH cIOMEeHNH MHOTOWICHOB TOJBL3VIOTCA MPABUJOM PACKPLITHS
CHOGOK: eciIi Ilepe] CKODKAMU CTOMT SHAK «ILJIKC», TO CKODKHM MOMKHO
DHYUTHTB, COXPAHHE JHAK HAaSRTOr0 CJAaTaenoro, :'SHI'C.HI'UT-IEHHUFD B UH{)ERH.

Hanpumep, (5x° — 3xy) + (dxy — 2x° + 1) =5x°— 3xy + 4y — 2x* + 1 =
- 3x° + xy + 1.

IIpy BREIUMTAHMH MHOT'OYJEHOB IIOJBb3VIOTCH IIPABUJIOM PACKPLITHA
(!Rl’}ﬁﬂﬂ: eCJdHl IIepen CI‘CE]E’RH.MH CTONT 3HAK «MHAHYC?», TO EI‘C{TﬁRH LIOEHD
ONVCTHThH, H3AMEHWB 3HAK KaiJ0T0 CJaraeMoro, 3akJIUCHHOTO B CKODKH.
Hanpuwmep, (8a” — 3ab) — (Ta® — 4ab + 5) = 8¢® — 3ab — Td" + dab.5.5 & com/materialio0
=a’+ ab — 5.

Hrobnl YMHOKATL OAMOUJICH M4 MIOTOYJICH, HYVIKI0 YVMIOKHTL OTOT
OIHOWJIeH Ha KaKIBIA WIeH MHOToYJIeHa H HoJyieHHBIe IpOoH3BeleHHA
caomuts., Hanpumep, 2x%(3x” — xy + 5y°) = 6x° — 2x%y + 107y 2,

Hrobbl VMHOMHTE MHOTOUJIEH HAa MHOTOWIEH, HYMEHO EaKIBIH UIeH
GAHOID MHOOYWIEHA YMHOMWUTE HA KAMJIBIH QWieH APpyroro MHOIOWISHS M 110-
JAyYeHHBIE IpPOM3BeJeHUA caokuTh. Hanpumep, (2a — 3)(3a® + a — 4) =

; 2 : . i
=64+ 2a®> —8a —9a°* - 3a + 12 =6a" — Ta® - 11a + 12.

Jlroboe 1esoe BhRIpAEEHHe MOMKHO IPeICTABHTE B BHAe MHOTOWJIEHA.

6. @opMynBl COKPALEHHOTO YMHOMKEHWSA.

a) (a + b)® = a® + 2ab + b,

Keajapar cyMMBl IBYX BhIpa)KeHHMH paBeH KBaJpaTy HNepBOr'o BhIpa-
JKeHHA ILIIOC YIBOEHHOE IMPOHN3BeleHNe IEepPEOro H BTOPOTO BHIPa:KeHIMH
LG KEQAPAT BTODROC BblIpAMKEHIH.

2 2 2
6) (a —b)y"=a"— 2ab + b".

Kpaapar pasHocTH [ABYX BLIDAXKEHHI paBeH KBAJPATY HEPBOI'O Bbl-
pa;keHna MHHYC V/ABOEHHOE INPOH3BeJleHNe NepBOr0o M BTOPOTO Bhipake-
HHH ILTIOC KBAJIPAT BTOPOrO BhIpasKeHHA.

K u 2 : i
B) (a + b)’ = a® + 3a°b + 3ab® + b,

Kyb cymmbl ABYX BbIpaskeHHH paBeH KyO0y IEpPBOI'0 BhIDAXMEHUS

IUIIOC YTPOEHHOE IIPOM3BeIeHNe KBAJpPATA IepBOI'0 BhIPAMEHUS M BTOPO-
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ro mJiaiOc YTpoeHHOoe NpOoN3BeleHHe NMepPBOro BhIpAajdKeHHWA M KBAJApPATa BTO-
poro ILI0C Ky6 BTOPOro BbIPayKeHMH,
r) (a - by’ =d® — 3a®h + 3ab® - b,

Kyb pasnocTn ABYX BeIpaskeHMH paBeH KyOy NepBOro BhIpareHWs
MHHYC YTpOeHHOEe MpOM3BeJeHHe KBAAPATA NMEepPBOT0 BLIPAMKEHHMA H BTO-
pPOoro oJIHC }TT[JCFHHHUE IPOHM3BeIeHIe OepPBOrg BRIPAMEHHHA H EBAAPATA
BTOPOTO MHTVC KyD BTOPOTO BLIPAIKCTHA,

) (@ — b)a + b) = a° — b

[IpouaseneHne pasHOCTH JBYX BRIPDAKEHUI M HX CYMMBI paBHO pas-
HOCTH HBAJIPATOB ATUX BhIPAMKEHUH.

e) @ + b =(a + b)a® — ab + b).

Cymma KyGOB ABYX BblpaskeHHNii paBHA NPOM3BEJEHUI0 CYMMbl 3THX
BEIPpA;KEHWH W HEIOJHOTO KBAJPATAa MX PasHOCTH.

1 3 2
x) a’ — & = (@ — b}a@® + ab + V).

Pasnocth ky00oB ABYX BRIDAKeHHH pABHA NPOHM3BeIeHUIO PA3HOCTH
ITHX ELLPH}KEHHE[ H HenoJIHOI'o I‘:BEI,.‘IIJHTE HX CYMMBI.

7. PaznmoenweM MHOrowIcHa Ha MHOKHUTEIW HalLIBAIOT mpedcTaR-
Jedde MHOrO4Y/eHa B BUie MNPpoH3BefieHd MHOIOWYIeHOR.
s pasaomeHHA MHOTOYWIEHOB HA MHOKHTEIN OPUMEHSOT BbIHE-

CeHHe MHOMEHTENS 3a CKOOKH, TPYIIHPOBKY, HCMOJIB3VIOT GQOPMYIRI CO-

KPAIIEHHOT0 yMHO:ReHus., Hanpumep, wMHoTOwreH 84 — Gab MomBO
PABIOKNATE HA MHOMKHTENIH C I[IOMOIIBI0 BBIHECEHHA 2@ B8, CHODKMI --=100

8a® — Bab = 2{1(4:12 — 38); mmoroumnen Zab + 10b — 3g — 15 mommo pas-
JOKHATE HA MHOMKHTENIH, HCIO0AB3YA TPYVINHPOBKY:

2ab + 10b — 3a — 15 = (2ab + 10b) — (3a + 15) =
=2b(a + D) — 3(a + 5) =(a + bH2b — 3);

muorounen 9a® — 25b' MOKHO pA3NOKHUTL HA MHOMKHUTENH, HCIONL3YH
hopmMyJIy pasHOCTH KBAJPATOB:

9a* — 25b" = (8a)® — (50°)” = (8a — 5b*)(3a + 5b°).

KsaapaTueiii Tpéxunen ax® + bx + ¢, KOPHAMH KOTOPOI'O ABJISIOTCS
YHCAa X; U X;, MOMHO Pa3jiOHUTh HA MHOMHTENH, UCNOAL3YA dopMmyny

2 =
ax® + bx + c=alx — x)(x — x,).
i a
8. Panvowansnoil ApodLI0 HaakIBaeTcd BRIpasKeHWE BHJA —, /e @ |

b
b — MHOTOYIEHBI.
Ilpn gw00nX auavedwax @, b w o, 1me b # 0 w ¢ # 0, BepHO paBeHCT-
BO 5;— - gf— OJTO paBeHCTBO COXpaHAET CHJIY M B TOM cJayvae, KOTAa IOJ
OYKBAMH ¢, b U ¢ MOHHMAOT MHOTOYUIEHBI, IPHYEM b H ¢ HEHY.JIEBEIE
MHOro4aeHsl. CBoiicTBo Apob6H, BhIipaKeHHOE TOMJILCTBOM %: :2 , Ha3bl-

BAIOT OCHOBHBLIM cBoiicTBoM apobu. OcHOBHOe cBOHCTBO ApodH HCHOJL-
ayeTcsa Ipu coxkpauleHnmn apobeii. Hanpumep:
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.x!2+2xy B wlx+ 2y)
4y +2xy  2y(x +2y)

&
2y

Ecnm n3MeHHMTL 3HAK 4YMcauTenda (MM 3HaAK 3HaMeHartens) apobmn
M 3HAK Iepeja ApodbIO, TO MOJVYHM BEIpa)keHHe, TOXKIECTBEHHO paBHOE
,I[HHHUMFZ

-,

2
b -b b

.
b

9. HelicTeHa HaJ pAIlHOHAJILHBIMIM JApo0AMH BBIIIOJIHAITCA aHAIC-
THYHO AeHcTBHAM HAJ OOBIKHOBEHHBIMH JAPOOSMH.
a) Ecom ¢+ 0, T0

Yr1obbl CA0KHTH Apodbu ¢ OAMHAKOBBIMHM 3HAMEHATEJNAMH, HYHHO
CIIOMEATE MX YHCIAHMTEIM, 4 3HAMEeHATSIh OUTABMTE TEM e, HH]I]JHMEI):

3x—8y+2x—Ty dx -8y +2x—-Ty dx-=10y Blx—38y) x-—3yYy

Hxy bxy bxy Sxy bxy Xy

Yr1obel BEINONHNTL BBIMHUTaHHe Apodel ¢ 0JMHAKOBBIMHM 3HaMeHAarTe-
JIAMH, HYHEHO U3 YHCIHTEIA lepBoM ApodH BhIYECTh YHCIHTEIL BTOPOH

ﬂp()ﬁn, EI SHHMEHH,TE'JIL [}[:THBHTB TEM -}RE- HaHPHMEp: CKE‘—'.EH c ".-"k..CGW-..matE'i-|ail':|D
x* 4 x*-4 (x-2)(x+2) x+2
3r-6 8xr-6 8x-6  38x-2 3 °

) HrobnLl BLITOATHATE CAOMKEITHEe WA BLITHTAHWe JIpoldeil ¢ pasnn-

MW 3HAMeHATelIAMH, HVKHO NPHBeCcTH WX K oDIMeMy 3HAMeHATe K W 3a-

TeM [IPUMEHHTD [IPEBHIO CADHEHMH HIH BblUMTAHMA Apodeill ¢ oJUHAKO-
BLIMHW anamenaTensvmu, Hampumep:

a” b* b a’ b*

Pty o = e -
ab — b ab — a* a bla-b) a(b-a)

_ug—hs—ab2+b3 a(a® — b*) (u—h](u+h}_a+b

_b
a

abla — b) ~ abla—b) ~  bla-b) ~ b
s 5 a, c _ ac
B) BEcou 6 70 n d D,Tﬂb 4= bd"

Yrodbl YMHOMKUTE Apo0b HA Apo0b, HYKHO NMEePEeMHOMHUTL UX YHCIIH-
TeJH H INepeMHOMHTE HX 3HaAMeHAaATeJH H IepBoe IMIPpOoH3BeJeHHe 3allHCATE

YHCJAMTENEeM, 8 BTopoe — sHamedarenem apodu. Haupumep:
-4 ¢ (P-4 (c-2)c+2) c+2
e? 3c-6 %38 -6) 3cle-2) — 3¢
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) Ecitun 620, c=0n d=0, To

g e a
b'd b ¢
Yr1obel pasgenuTs oAHY Apodb HA APYTYI0, HYKHO HOEpPBYID Apo0DL
VMHOMUTE HAa Apodb, obpaTHYIO BTOpoil. Hanpumep:

¥-8 x-2 #£-8 6 B(x — 20 +2x+4) X +2x+4
12¢r ° 6 ~—  12x x—-2 12x(x - 2) o 2x '
Jlioboe panmoHA/NIBHOE BHIpA’KeHHe MOKHO INpeJCTaABHTL B BHJE pa-
NHOHAJNBLHOH JpoDH.
10. Crenent ¢ TEALIM TTOKAIATEICM,
Ecan n — HaTypalbHOe UHCI0, Donbniee 1, m ¢ — Jawboe YHCIO, TO

n

a" =@ w@ gy
n pas
Eemm n=1 1 a — noboe 4ucIo, TO
a'=a.
Ecnu n =0 1 @ — 4MeiI0, OTIMYHOE OT HYJIH, TO
a’=1.
Ecmoum n — meJoe oTpumnaTeIskHOoe YHCT0 | 4 — OTJHYHOE OT HYJOA
4RLie; T CxauaH c vik.com/material100
7,

11. CeoficTEa cTenmeHHM ¢ HelbIM OOKASATEISM.

a) a’a"=a™ '™, e a=0, m u B — Uelble YKCIA.

Ilpy YMHOMKEHHH CTEIEHEH ¢ OQMHAKOBBIMH OCHOBAHHAMH OCHOBA-
HHUE OCTABIAIT MPeAEHMM, a TOKA3aTe d CcTerneHell CcKIaJILIBAIoT.

6) a" :a"=a" ", vme <%0, m ™ n — meaBle YHCIA.

IIpu peneHHH cTelmeHeH ¢ OMMHAKOBBEIMH OCHOBAHHAMK OCHOBAaHHEe
OCTABIAIOT IIPEMHMM, 8 H3 [IOKASATENH CTeleHM IeJHMOro BhIYHTAKT
MOKA3ATENL CTETENH JICTHTETA,

B) (" =a™, rne a# 0, m u n — UeIble YUCIA.

IIp1 ROZBECTHHW CTCTIEAW B CTENCNL OCHOBANHE OCTABIAIOT TIPOIK-
HHEM, a IOKa3aTeNdHd cTeleHell MepeMHOMEAIOT.

M {abY' =a®", rme ¢ 0w b+#0, n — 1eT0C IHUCTO,

Ilpu BOBBejJeHHH B CTelleHb HPOH3BEIeHHA BO3BOJNAT B ATY CTEIEHb
KARIBIH MHOMHTENb M PE3VIBTATHL HEePEeMHOMANOT.

L f
1) (%] = TT* me a# 0w h+0, n — neaoe YUCTO,
]

H];II—I BOZBeJCHIIH B CTeIICHL HPOﬁH BOZROIAT B 2TV CTeIICHEB THCIH-
TeJlb M ZHaMeHaTelbk J.lE];IHLII?[ Pe3vilbTAT 3AallMCbBIBAKT B YMHCJIHTEeEe,
4 BTOPOH — B 3HAMEeHATeIe apodn.
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12. KpagpaTHLIM EOpPHeM M3 UHCIa ¢ HA3LIBAeTCH YHCI0, KBAaIparT
HOTOROCD PABEH (.

ApupmMeTHIecKHM KBAJPATHRIM KOPHEM M3 WHCJa ¢ Ha3LIRaeTcd He-
OTPHIATEIbHOE YHCI0, KBAAPAT KOTOPOTO pakeH «. ApHdMeTHdUecHHI

EB&JIP&THLIﬁ ROPCHE H3 oboaHavawoT JE Bb!p&}KEHHE. CToAlllee ITOJ

SJHAKOM HKOpPpHHA, HA3BIBAKOT HD.E,HDPEHIthM Bb[]]ﬂH{EHHEM. BLIPHJHEHHE JE
HMeeT CMBICT A4 BeeX @ =0 M He MMeeT cMbIcia npu a < 0.
CpoiicTea apudMeTHUSCKOTO KBAAPATHOID KOPHSHA.

a) Ecowm a =0 uw b0, 1o

Jab = Ja - \b.

Kopenb m3 npousBefjeHHs HEOTPHLATEIbHBIX MHOMHTeNeH paBeH
NpPOU3BeIeHUI0 KOpHEeH M3 3THUX MHOMKHTeJel.

0) Ecim a=0uw b >0, 10
!IH \.Ilﬂ
h \'Irl!; )

Kopens n3 apodu, 4ucaIuTeNb KOTOPOH HEOTpHLATENeH, a 3HAMeHa-
TeJdb NOJOMHTENEeH, PABEH KOPHIO M3 UMCIHTENHA, NeJEHHOMY HA KOPEeHb
M3 BHAMEHATE .

B) IIpu n1moboM 3HAYEeHHH ¢ BepHO PaBeHCTBO

va&© =lal.

13. OcHoBHEIC 3a7aYM Ha TPOIEHTEI:
a) HaxodJeHHe HPOLEeHTOB OT JAaHHOT'O YMCJIA.

Crauad © viccom/material 100

Yrobel Haiitu a% or umena b, Hago b YMHOMKHTEL Ha li'

00

-

Hanpumep, 5% oT umneaa 40 cocrapagior 40 - 13 in 2.

0) HaxoxAeHHe YHUCIIa 110 ero InponeHTaM.

Yrobsl HaHTH uHcao, a% KOTOporo paBHBI UMclIy b, Hago b paznme-

a
JHTHh HA —.
100

Hanopumep, ecau 5% or uxenaa x pasabel 40, to x =40 : =

_ 40100 _ o060

B) HAXOMKJEeHHe IPOLEeHTHOr0 OTHOLIeHMA 4YHuceJ.
Yrobel HANHTH, CKOJIBEC OPOISHTOB YHCIO ¢ COCTABIAET OT uHciaa b,
v
HaJI0 OTHOIIeHHe s yMHO:EATE HA 100%.

Hanpumep, yucno 35 or uncna 40 cocraBnaer % » 100% = 87,58%.

|
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YpaBHeHus

14. KopHeMm vpaBHeHHA ¢ OJHOH IepeMeHHOH Ha’bIlBaeTcd 3HAUYeHHe
HepeMeHHOH, IPH KOTOPOM VPaBHEeHHe O0pallaeTcs B BePHOe PABEHCTBO.

. .3 2
Hanpumep, umcino 2 — KopeHb ypaBHeHusa x° — x = 4x” — 10, Ttarg kak
BepHO papeHcTBo 27 — 2 =4 - 2% — 10.

Peumyre ypasHeHMe ¢ OJHOH [epeMeHHOM — 3JHAYMT HAHTH BCe ero

KOPDHE HJIH JO0KA3ATh, WTO H{]I]HEI-:I HET.

15. ¥YpapHeHHA, B KOTOPHIX JieBad H IpaBad YacTH ABJIAIOTCA paiHo-
HAJBHBINMM BhIpAMEHMAMM, HA3BIBAKTCH pPALNMOHAIBHEBEINI, EC.I‘JH H J1e-
BAA W TIPAaBafg YACTH PAIHMONANLIOTO VPaRACIHS SBISIOTCH IEILIMH BLI-
paKeHHAMIM, TO YpaBHeHHe Ha3slBaloT OeabiM. PannoHanbHOe YpaBHEHHE,
B KOTOPOM JIEBAH MJM IIPABAA 4acTh ABJIAeTCH APODHBIM BblpajkeHHeM,
MA3LIBATOT APOOITLIM,

16. ¥papHeHHda ¢ OJHOH HNepeMeHHOH, HMeIONIHe OJHH M Te e Kop-

MM, MasLIBATOTCS PABMOCHALILIME, Hanpuwmep, ypanmenua x° = 36
H (x — 6)(x + 6) = 0 papuocuasHEIe. Kammoe U3 HUX MMeeT IBA KOpHA: —6
u 6. ¥paBHeHHHA, He MMEIHe KOpDHell, TAKMKe CYMTANIT PABHOCHILHBIMIL.
Ypasuenua ob/1a7a10T CASVIONIIMHA CRBOMCTBAMHE!
ecJdH B YPABHEHHH IIepeHeCTH cJlaraemMoe H3 oJHoH YacTH B IPYVIVIO,
H3MEHHB ero 3HAK, TO NOAVYHTCH VPABHEHHWE, PABHOCHIIBHOE HAHHOMY;
ecan oDe YACTH VpaBHEeHHMA YMHOMNTE WIH pasielHTh Ha OJHO H TO
e OTIHUYHOE OT HYJA YHCA0, TO HOJVUHTCA YPABHEHHe, PAaBHOCHIBHOE

DAHHOMY. Cxauan c vk.com/materia

17. JIvaedAHBIM VpaRHEHHEM ¢ OJIHOH TepeMeHHOH HaskIBaeTcd VpaBHe-
HHEe BHAa dx = b, e ¥ — nepeMeHHasi, ¢ 1 b — wrcna. Yueno ¢ HAILI-
BAETCH KO(WDHIOIHeHTOM IpH IepeMeHHOH, YHea0 f — CBOOOIHBIM WISHOM.

4 b
Ecnu a # 0, To ypaBHeHHe aX = b HMeeT eIHHCTEeHHBIH KOpeHB —.
4

Hanmpuwmep, ypasaenue ox = 3 umeeT Kopenn (1,6,

Ecimn a=0 n &= 0, To ypaBHeHHe ax = b He uMeeT ropHell. Ha-
upumep, ypasHenaue 0+ x = 9 He umeer KOpHEN.

Ecmm a=0 w b =0, To Kopuem ypaRuecHHA ax = b garngerca mobdoe
THCTTO.

18. KpagpaTHbeIM VpaBRHeHHeM  Ha3bplBaeTcd VpaBHeHHe BHIa

ax* + bx + ¢ =0, Tie X — TCPCMCTIHAS, @, b ¥ ¢ — HCKOTOPRIC 9WCHa,
npuyaem g # (), T—IHEJ'[D @ MasLIBAIOT MEePBLIM Kod(duimenTom,  — BTO-
PBIM KOBQ(PHUHEHTOM H ¢ — CRODOIHBIM YJIEHOM.

Keanparuoe ypaBHEHUEe, B KOTOPOM nepeniil goaddunuesr pasen 1,
MHa3LIBATOT HpﬁECﬂCIIIILI'\"l KEaIpaTilLIM ypammrmcm

19. Eciu B EBAIpATHOM VDABHeHWH ax° + bx + ¢ = 0 xorsa 651 ogue
13 KoadduumMedTos b MIKM ¢ PABEH HYJIK, TO TAKOE VPABHEHHEe HA3bIBA-
0T TIEHOJINLIM KBaPaTHLIM VPaABHCIITHCM,

Henonasoe HKpampaTHoe VpaBHeHHe BHIa ax’ + bx = 0 umeer asBa

b
KOopH=HA: 0 m ——. Taxue YVpaBHeHH A 00BIMHO pemrapnT pasdjJo:KeHHeM HX
7]

Jepoil YacTn Ha MHoxuTenu. Hanpumep,



82 —15x=0; 82(x —-5)=0, 2, =0 m2;=5:

Henosnaoe kBagpaTHOe ypaBHeHHe BHJA a.rd + ¢ = 00 umeer aBa Kop-
\ =

C c c u C
HA: —1||—— H ‘||__' ecqin —— >0, 1 He MMeeT KOpHeH, ecaH —— < (). Pe-
a a a a

AT TAKHe VPABHEHHSH, CBOJAA HMX K VPABHeHUAM BHAa x° = m, Hanpwn-
Mep, 0,5x% — 18 =0, 0,6x% = 18, 2% =86, x; = -6, x4= 6.

20. JINCKPYMHWHAHTOM KBaJpaTHOTO VpaBHEHWA ax’ + bx +c=0
HAsBLIBAIOT BhIpaskeHue D = b° — 4ac.

Ecom D > 0, To KBamparTHoe ypaBHeHHe HMeeT jJBa HKOPHA; ecaH

D =0, To oaua Kopenk; ecaw D < 0, To KBaApaTHOE YpPaBHEHHE KODHEN
HE HMEET.

KopHu KBagpaTHOTO VpaBHeHUS ax- + bx + e =0 npu D >0 naxo-
nAT 1o dopMmylie
—b - Jﬁ

2a

Ilnsa KBaJApaTHOTO ypaBHeHHMA BUAa ax  + 2kx + ¢ = 0 dopmyay xop-
Hel MOMHO 3alMcaTh TaK:

—k + D,

x = , rae D, = ¥ — ac.

a

Cradan C vi.com/material 100

21. Teopema Buera: cyMMa HOpHeH IPHBEIEHHOIO KEBAJPaTHOIO
VPABHEHHS PABHA BTOPOMY KO(M(PHIHMEHTY, BIATOMY ¢ TPOTHBOIOJIOM-
HBEIM 3HaKOM, a TPOM3BeAeHNe KOPHEH parHo cBobogmomMy WwiaeHy. Maave

TOBOPSI, €CaM X, M X, — KOPHH ypaBEeHuss x° + px + ¢=0, To
X, tx, =—pH xx,=4¢q.
H3 meopemnr Buera crneayer, 9TO ecaW x, W X, — KOPHH KBaJpar-
g b ¢
HOrO ypasHeHUA ax + bx + ¢ =0, 10 X, txX= ——xx,=—.
(1] o

Teopema, oOparnaa TeopeMe Bwuera: ecnu uHMcaa i B 71 TAKOBBI, UTO
HX cYMMa paBHa —p, & IPoH3BeleHIe DABHO ¢, TO HTH UHCIA ABIAIOTCA

KOPHAMHW ypapHeHus x° + px + g = 0.

22. Ilpn pemesnHd »pofHLIX pPAIHOHAIBHBIX VPaBHeHHH IOeileco-
Dﬁ]_lH.SHU IMOCTYIIATE {.'-.TIE,D;}"I'UH.II/IM oﬁpasom:

1} mayiTy oOImMWH aHaMeHaTe L Apodell, BXoAANINX B YPaBHeHHE;

2) YMHOXEHUTE 0o0e 4acTH VpPaBHeHHdA Ha oO0IIHMH 3HaAMeHaTeldb

3) pelHuTE HNOJAYVUNBIIEECH LEN0e YPABHEHHE;

4) HCKAYHATE W3 ero KOpHeH Te, KOTopkle odpaniainT B HYJIE 00MIHA
3HAMEHATEIE.

Pemnm, manpumMep, vpaBHeHHe

2 - 2 xr+1
x-2 x-2x 2-x
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YMHOKHMB oDe yacTH ypaBHeHHA Ha oOmmil 3HaMeHaTenb Apobel,
T. €. Ha X(x — 2), monyumm

2x% = 2 + x(x + 1).

JTO VpaBHeHHe HNPpHBOOHMTCHA K KBAJIPATHOMY VpaBHeHMHIO

x*-x-2=0,
HMemIlneMy KopHH 2 B —1.

IIpu x = 2 obmiui s2HaMeHaTe b HCXOIHOTO VpaBHeHHA obpaniaercs
B HVJb, 3TOT KOpPeHb HeoOxoaumo HekaoddrTh. llpn x = —1 oldwnil 3ua-
MeHaredb x{x — 2) B Hyab He oOpaluaeTrcH.

CrnenoBaTelbHO, YHCA0 —1 ABAAETCA KOPHEM HCXOTHOTO VPABHEHIS.

23. Pemenvem ypaBHeHHA C JIBVMA MePeMeHHBIMH HasLIBaeTcs mapa
3HAUYEHMI NepeMeHHbIX, 00pallawliad 3T0 VPABHEHHE B BepPHOE pABeH-
cTBo. Hanpumep, mapa 4mcena x = —D, ¥ = 3 ABIAeTcA pellleHHeM VPAaB-
HeHHA X~ — 4y = 13. Bro pelmeHue MOMHO 3anucark rax: (—5; 3).

JluHeliHBIM VpaBHEHHEM C IBVMA I[IepPeMeHHBIMHM HA3bIBAETCH YpaB-
HeHHe BHAa ax + by =¢, TIe x 1§y — OepeMeHHbBIe, ¢, b B ¢ — 4HCIA,

¥paBHeHHA C IBYMA NepeMeHHBIMH, HMelONiHe OIHM H Te ;e pellle-
HH#A, HA3LIBAKT PABHOCHJbLHBIMM., YPABHEHKH, He HMMeIIHe DelleHHid,
TARME CHHTAIOT PDABHOCIHILHBIMI.

24, Ka:xagoe pemnrenHe (x; I¥) YPaBHeHHA ¢ JBYMA IIepeMeHHBIMH
MOMKHO H300DA3HTh B KOODJAMHATHON [JOCKOCTH TOUYKOH C KOOPIHHATAMK
x u Y. Bee taxkme Ttourn obpasyiT rpathur ypaBHeHH. e

I'paduroM JHHeTHOO VPABHEHHA C JBYMA IepPeMeHHBIMM, B KOTO
pom XO0TH Obl OAHH U3 KoatdduiuueHTOB LIPpU lIepeMEHHEIX HE DABEH HYJIHD,
SBJISIETCS TTPMIMA .

25. PemieEHeM CHCTEMBI YPABHeHHH ¢ ABVMA IIepeMeHHBIMH HA3BI-
BAETCH IAPA SHAYEHHMI HEepeMeHHbIX, 00pallaoliad Kaxjoe ypaBHeHMe
CHUCTEMBI B BepHOe paseHcTBOo. Hanprmep, mapa umcenr x =3, y =8 —
pelnleHHe CHCTEeMEL

f3x ey 1,
lx + 2y =19.
PeminTh cucTeMy ypaBHeHHH — 3HAYWT HATH BCe e€ pPElleHHuA NJIH

J0KA3aTh, YTO pelleHUI HeT.

CucreMbl ypaBHeHMH ¢ JAByMs IepeMeHHBLIMM, HMelOI{He OJHHM U Te
e pellleHusdA, Has3bIBAalOTCA PaBHOCHIALHEIMHM. CHCTeMBI YpaBHCHWHH, HE
UMelole pellleHHi, TAKMKE CUMTAIT DABHOCHJBHbBIMU,

s pemeRns cHeTeM JBYX JHHeHHEBIX YVPABHEHHII ¢ JBEYMSA IEpe-
MCHHBIMH MCHOJIL3VIOTCA Kak rpa@uvyecKVi cmocod, TAK W aHaTuTHYe-
CKUe clloco0bl — LOACTAHOBKH U CJOMEHUH.

ITpu rpajdguyeckomM cnocode CTPOAT OpAMEBIe — pafIKd THHEHHBIX
VPaBHEHHH W aHaAIU3UDYIOT WX PacIoJOMeHHe:

« ecJIM UpAMble COBLANAKOT, TO cHCTeMa WMeeT 0eCHOHEUHO MHOI'O

PELIEHNH; ROOPAUHATEL TI000H TOYKH OPIMOIN ABISIOTCS PEIICHHEM
CHCTEMBI;
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€CcJIH NpAMbIE NapajulejibHbl, TO CHCTEMa He UMEeT pelleHHuH;
ecJH npAMEle NepecexaloTcsd, TO CHCTeMA HMeeT eJJHHCTBEHHOe pe-
IIeHHe; KOOPJAMHATHEI TOYKHM I[epecedeHHs NPAMBIX ABIAIOTCH pe-
IHIeEHHEM CHCTEMBI.
ITpu penrenun cucTeMbl IBYX JNUHEHHLIX YPABHEHHN ¢ ABYMHA Iepe-
MENTLIMH CcHocob0M TOACTANOBKY MOCTYTAIOT CASIVIONMM 00pajon:
« BBIPDAMKAIOT H3 KAKOIO-IH00 YpaBHeHUHA CHCTEMBl OJHY [epeMeH-
HYIO 4epes Jpyryo;
« MOACTABIAIOT B APYroc ypaBHENHE CHCTEMLI BMECTCO DTOW MepeMe-
HOH IIOJIyUeHHOe BEIDAMeHUe;
¢« PELIAIDT LOJYYMBLIEECH VPABHEHWUEe ¢ OJHOH llepeMeHHOI;
« TOQACTABAAIOT 3NavdeHde NaWcHII0N TePeMelnol B o0 M3 Ypan-
HeHHH ¥ HAXONAT COOTBeTCTBYIOIIee 3HAaUeHHe JDYroll IepeMeH-
HOM.
ITpu pemtenny CHCTEMEI BYVX JHHEWHLIX VPABNCHHNA C JBYMS TIepe-
MEeHHBIMH CIIOCO0OM CJIOKeHHA [IOCTYHAIT CJAeIVIOUIUM 0DpasoM:
« YMHOMAKHT [IOYJEHHO VPABHEHHMA CHCTEMEBI, HONOHpAas MHOMHTEIN
Tax, 9TODLT KODPPUUHACHTHI OpPHW OAHOH W3 TCPCMENNLIX CTaan
E VpaBHEHHAX NPOTHBOMNOIOEHBLIMHE YHCIAMII;
* CEJIAOBIBAIOT HNOYJIEHHO JIEBBIE I IIPABBIC YACTH YPABHEHWI CHCTEMEI,
« PEIIAIOT TOJYHHBIICCCH YPABIEIHAE ¢ OAINOW NepeMeIIio;
« IOACTABMAKT 3HAYeHMe HANTeHHOH [epeMeHHOH B OTHO H3 ypas-
HEHHH I HAXOJAT COOTBETCTBYVIOIEe 3HAYEHHe OPYTOH IepeMeHHOMH.
Ja permrenia cHeTeM ABYX YPaBIENWH € ABYMS TEPEMENHLIMHA, B KO-
TOPLIX OJHO WAH 00a YpABHEHHA He ABIAKTCA IHHEHHBIMH, Tak:Ke me-
HOIB3VIITCA KAK IpagecKnil, TAK U AHATHTHYECKHH cnocol0bl pelreHus.
ITpu rpadwuveckoM crnocode peleHHA CTPOAT Tpa@UEM ypaBHeHHH
M HAXONAT Oapbl 4Kcesl — HKOOPIHHATHEL WX O0INMX TOUeK; STH IIapbl
ypcen — pemesna cuereMbl. CROABKO OBIIMX TOYEK HMEHT Ipad)HKH,
CTOJLKO PelleHWH uMeeT cucerema. BEeaw rpadyky He TepeceKaroTcsd, To
oenaeTcd BHIBOJ O TOM, UTO cHcTeMa pelleHW He uMeeT. Pemenua,
HaligeHHbBIe IpadiyecKkH, ABISIOTCH, KAK IPABHIO, OpPUOIHMREHHBIMH.
Ecnm cucrema coiepuT JHHEHHOEC YpaBHEHHUE, TO €€ BCETIa MOKHO
pelluTh cOoocodoM HOACTAHOBKU. EciM cHeTeMa COCTOUT M3 IBYX ypas-
HEeHMH ¢ IBYMA INepeMeHHBIMH BTOpPOi CTeneHH, TO NPUMEHHThL K Hedl
cTI0Cco0 TIOJACTAHOBKH WM CHOCOD CHOMEeHMd yIacTcA JHUINE B OTASNbLHBIX
YACTHBIX CAYYAHAX.

HepaBeHcTBAa

26, Yucmo g Doanie gmueaa b, ecqau pasiocTh ¢ — b — MoJomATe -
HOe 4YHCJI0; NHIIVT: a > b, YHelo ¢ MeHbIle UHcenaa b, eclH pPasHOCTh
a — f — OTpHLATENBHOE YHCIO; DHIIYT: & < b.

Ecmu g boanmie b man a pasmo b, To mumryT: ¢ # 5, Eenw a menn-
me b mIu @ papHo b, TO OHIIVT: a = b.

HE',E)H.BEH[.‘-TBH., COCTABIEHHEIE ¢ IIOMOIIBH) SHAEKA » uan *':, HAZBIBARKYT
crpornmMu, HeparelicTRa, COCTABAEHIILIC ¢ TIOMONILIO 3MaKa = WIW %, 11a-
3BIBAIOT HECTPOTHMH.

Lcomyfmaterial 100
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27. CpolicTEa YHCIOBLEIX HepaBeHCTE.

a) Ecomm ¢ > b, o b < a;, ecim a < b, To b > a.

) Eecnma< bub<e¢, moa<ec.

B) BEci a < b 1 ¢ — nwboe uncio, To @ + ¢ < b + c.

Fenn v UEEHM YACTAM BERHOI'D HEDEBEHCOTEA H[]HEHBI’I’I‘]: OOHO I TO
e UNCI0, TO MOJVIATCH BepHOe HepaBeHCTBO.

r) Ecnmn ¢ < b H ¢ — DOJOEHTeILHOE YHCIO, TO
ac < be;

ecan a < b ue OTPHUIATENRHOS YHOJIO, TO
ac > be.

Ecnn ofe yacTy BEpHOr0 HEpaBEeHCTBA YMHOMKHTH WM Pas/leIuTh Ha

OJHO W TO e NOJOKHTEeIbHOE YHUCJI0, TO MOJYYHTCA BEpHOEe Hepa-

BEHCTEO;

ecqi 00e YACTH BepHoTo HepaRencTBa YMIIQKHATL WIH pasfeliuTL 11a
OIHO W TO Ke OTPHIATENbHOEe UHCIO M H3MeHHTL 3HAK HepaBeHCTBA HA
HPOTUBOIIONOM¥HBIM, TO HOJAVUHTCH BEPHOE HEePABEHCTEO.

28, Chnoyxenrie W yMIIOKEHHWE THCJIOBLIX HEPABENCTR,

a) Ecim a < b u c<d, T

a+c< b+ d.

Ecnn clomuTh HOOWIEHHO BepHEIe HepaBeHCTBA O0OHONO 3HaxKa, TO
MoJY4YHUTCH BepHOe HepaBeHCTBO.

D) Becmma <buc<d, e a, b, ¢ 1 d — DONIOEHATETBHBIC SHCTA ;T 5tari=1100

e < bl

Ecnin nepeMHOMKHTHL NOYTeHHO BepHbIe HepaBeHCTBA OJHOIO 3HAKA,
JeBbie H IIpEi.HhIE JacTH EEITI‘.}[JBIK MoOMOEHTeABHEIe YHCAa, TO OOJOY-
YHTCH BEPHOE MEPABCICTRO,

Ecin ¢ mw b — monoEHTeNBHEBIE YHCIA, @ < b H 1 — HaTVpalbHOe
HHCIO, TO

29. PemeHreM HepaBeHCTBA ¢ OJHOH DepeMeHHON HASBIBAETCHA 3HA-
JeHHe HEDEMEHHGﬁ, EoToDoe Dﬁpﬂﬂ[ﬂ@T er'0 B BepHOe YHCITIOBOE HePABRSHCT-

po. Hanpumep, uyscino 1,8 — pewnende HepasenHceTea Hx < 10. 3romy
HEPABEHCTEY VAORIETBOPAET U JdKboe APVIoe UHCI0, MEeHbIIee 2.
PemuThL HepaBeHCTBEO C OJHOH IIepeMeHHOH — 3HAYWT HAHTH BCe

Er0 pelieHUMHA MJIM JOKA3ATh, 4TO PElUeHM HET.

30. HepaBeHcTBa, HMEKOIUHE OTHH H TE JKE DEIISHNS, HAIZBIBAKTCS
PABHOCHIEHEIMH. IIEPHBEHETBB, He HMMeIlie ]_:)EIJ_IEHHI'L TakKAEe CUHTa-
TCHA PABHOCHJIBHBIMIH.

HepaseHCTEA ¢ OJHOI HDepeMeHHOH 00IaTa0T CAeIVIIIHME CBOHCT-
BAGIH:

« @CJIM M3 OJHOM YACTH HEPABEHCTEA LEPEeHeCTH B APVIYH CIAraeMoe

¢ IPOTHBOONOJOMHEBIM 3HAKOM, TO NOAVYIHTCS PABHOCHIBHOE MY
HepaBeHCTEO]



ecaHn obe wacTH HepapeHCTBa YMHOMKHATEL HJIH pasdjeJIUTL HAa O0OJHO
U TO e IOJOXMUTEeNLHOe YHC0, TO NOJAYUYUTCH PABHOCHIILHOE eMV
HEPABCHCTRO]

ecJii obe vacTH HepabBeHCTEA VMHOMNKHTE HJIH padlelHlThE Ha OTHO
H TO K€ OTPHIATEJIBHOE YHCJI0, HEMeHHE IIPH 3TOM 3HAK HepABeH-
CTEa Ha HPDTHBGHDHDH{.HBIﬁ, TO MOOYTHTCH PABHOCHJIRHOE CMY He-
PEABEHCTEO,

31. Yucnosoit npome:ryTor [@; b], HASBIBAEMEBIH YHCIOBBIM OTPE3-
KOWM, — 2aT0O MHOMECCTRECO BCeX THCET X, VIORITCTROPDAMIINIE ,I[BOIL"IHDI'\'T}F
HepaBeHCTBY o = X < b,

Yuenopoil npome:xyrox (a; H), HAZBIBAEMBIHM HHTEPBAIOM, — 3TO0
MHOMWECTRD RBCeX YHCET, VIOBRJICTBOPHATOINIX ,JIRGfIHDM}' HCPABCHCTBY
a< x<bh.

Huenopoll DpoMexyTOR [@; 0), HASBIBAEeMBIH IIOJIYHHTEDBAIOM, —
2TC MHOMCCTBO BCEX UHCE ], VIORJIACTBODRDATOIIX ﬂBDﬁHGM}T HCPABCHCTBY
a=x < b.

YucnoBol TpoMexRyTOR (a; b], HASBIBAEMBIN TOAYVHHTEPBAIOM, —
TG MHOMCCTRO BCCX UHCE ], VIORIACTBODATOIIX ﬂBDﬁHDM}T HCPABCHCTBY
a< x=b.

HncnaoBele OPOMEXKVTRHE [d¢; +929) 1 (a; +°9) — 5T0O MHOMeCTBA BCLEX
UHces, VIOBICTBOPAIINK COOTRETCTBEHHO HepaBeHCTRaAM X #d W X ~ d.
Hucnoesle npomeskyTeu (—o<; b] u (—o2; b) — 3T0 MHOMKecTBA Brex

HHCeNd, YAOBIETBOPAIIX COOTBETCTBEHHO HEPABEHCTBAM X %0 B x < 0.
Hucnopele ODpoMeEyYTEH [a; +99) B (—9¢; b] HaspIBAIOT YHCIOBLIMH

JIyUaMM, A 4HCJIO0BbLIe HOpoMesryTEH (a3 +°2) u (—coo; b) OTEPEITHI fdE o™

THCIOBEIMHA TYYALIT.

JucnoBoH MpOMEEKVTOER (—00; +00) — 5T0 MHOKECTBO BCEX ITeHcTBH-
TeJIbHbIX YHCEel.

32. HepaseHcTBa BHOa ax > b W ax < b, rAe ¢ ¥ § — HEROTOPHIE
yHcaa, a X — IepeMeHHAad, HA3LIBalTcA JHHeHHBIMH HepaBeHCTBaAMH
C OJHOH IlepeMeHHOM.

33. Ecou craBuTCs 3amada HAHTH ODIHE PEIIeHHs HEeCKOJBKHX He-
PABEHCTE, TO TOBOPAT, UTO HAJO PEeIIHTh CHCTEeMY HEpaBeHCTE.

Penienuem cucTeMbl HEPABEHCTE € OJHOH lIepeMeHHOH HA3bIBAeTCH
SAHAYEHHE HEPEME‘HH(}I-:I, TP KOTOPOM BEPHO KAXIIOS Had HEPDABEHCTE CH-
CTeMEI.

Pemnre cucTeMy HEPABEHCTE — 3HAUMT HAHTH BCe €€ DelueHMA I
AOKA3ATE, 9T pHH.IEHHﬁ HET.

DyHKUMN

34. 3aBHCHMOCTE [NEepeMeHHOH ¢ OT [epeMeHHOl X HA3bIBaeTCH
[tlFHRE;HE‘I-:I, eCaH RH.}Rﬂ(‘JM}’ SHAYUEHHKY X C{'JDTBETCTB}TET EIHHCTBEHHOG
agavenre y. HezaBrcHMyo mepeMeHHYIO X HWHAYe Ha3BIBAKDT apryMeH-
TOM, & O 3ABHCUMOH IepeMeHHOH §f r'oBOPAT, YTO OHA ABAAeTcH (DYHEH-
Ouel 9ToTo apryMeHTa. Bee sHadeHNs He3aBHCHMOH HepeMeHHOI odpa-
ayiorT  ofagcme  onpedenenuda PYHRKYUL, a 3IHAYeHHA, KOTOpLIe
HIpHHUMAaET S3AaBHCHMAA LepeMeHHasd, 00pasyvIoT MHONECMEO0 IFHAYECHU
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Gyrryuy. ObmacTs ompeleeHHA W MHOMECTBO 3HaUeHWH QVHRIHH
¢ = f{x) obosuauaror coorsercreedno D(f) u E(f).

SHAYeHUST APTYMEHTA, IPH KOTOPBIX (ZDYHKIWA TPUHIMAET IHAYEe-
HWEe, PaRHOe HYJ, HAZLIBAKOTCT HVIAMH (DYHKIIHM.

HDGMEEFTI{H SHAKOIIOCTOAHCTEA — 3TO IIPOMe:XHYTEH, Ha EOTOPBIX
thvHEIHA COXPAEHHET 3HAH.
ITpoMe:Ry TR MOHOTOHHOCTH — 3T0 OPOMEXYTHEH BO3PACTAHWS U YORI-

BaHWA (QVHRITHM.
I'paduroM GYHEINH HA3BIBAETCA MHOMEECTEO BCEX TOUEK KOOPAHHAT-
HOM ILIOCKOCTH, 80CHHCCHE. KOTOPLIX PABHBL 3HAUEHMAM APIryMeHTA, a op-

AHHATEI — COOTBETCTEYVHIINNHAM 3HAYEHHAM IIIF'HRIIHI/I.

39. JInneiimoin QVvAKNHeH Ha3bIBaeTcA (GVHKIHA, KOTOPVIO MOMHO
sagars opMyIol BHAA i = kX + b, TOe X — He3aBHCHMAA NepeMeHHAA,
k1 b — Herxoropbie uuciaa. Hé obnacTbio oupejeileHUd HBISSTCH MHO-

JKECTED BCeX MeHCTBUTEILHBIX YHCE.

'padurom dyuruuy, sagasHoil dopMyiol supa i = kx + b, B KO-
TOpOoH XoTd OBl OOHMH H3 Koa(QgUIHeHTOB 2 MIH b oTIMuYeH OT HVIA,
ABIHeTCH LpaMad. Yucno A HasbiBawT yronosBbiM KoahduiMeHTOM 3TOMH
OPAMON.

Ecnu k£ =0, 1o rpabur dyeHruuu ¢ = kx + b unepeceraer ocbh x;
ecni E=0 u b+ 0, o upamas y = kx + b maparneiabHs OCH X; ECIH
E=0w b=0, o mpavaa y = kx + b JemuT Ha ocH X,

36. Ecimm yrnoBeie Koath(hHIIMEHTE IBYX JIMHEHHBIX (QYHKIWH pas-

AWYHEI, TO WX Tpa@HKH TIePeceKaloTcA; ecJW VIVIOBhIe KoadIPAiGtenTii ==

IBVX JHHeHHBIX (MVHEIHI OJHHAKOBBI, TO HX rpadHEH IapajielbHEL.

37. JIvueiinyio pyuRIUIO, 3aaracMyio Gopmynoi i = kx ipu & # 0,
HASBIBAIOT HI]HMOf‘I OIpROIMOPIHAMHEAIBHOCTER).

I'padhur npaMod TPONOPIHOHANLHOCTH €CThL MPaMad, MTPOXoAdIIas
yepes Hadalo koopmuHat., IIpu & > 0 rpaduy pacoojiiodeH B IIepBOH
4 TPeThell KOOPAMHATHBLIX deTBepTax, upu £ < 0 — Bo BTOopoi M ueTBEp-
T()fl' REOOPIHHATHEIE YeTBOPTIX.

38. ObpaTHoll TPOTOPIIHOAANBHOCTHI0 HadkIBaeTCA (PVHKIINA, KOTO-

" k
PYI0 MOKHO 3a7aTh (POPMYIOI BHUAa Yy = —, [Je X — He3aBUMCHMAH Le-
X

peMeHHAS, k — He paBHOoe HYI0 dncao. OBaacTeio onpegeneHus (HyHK-
IHH ABIAeTCA MHOKeCTBO BCeX NeHCTBHTeNbHBIX YHCEN, OTIHYHBIX OT
HYJIH.

IIpm k > 0 GyEEOHAE U = k NPHHUMAET OTpPHIATe/ILHBIE 3HAYeHWs,
P
ecIH x < [}, H IIOJOMKHTeJbHBbIE SHAUYEHHA, ecJH X =~ 0.

IIpu £ < 0 OyHEEOHEA I = k [IPHHUMAaET NOJIOKUTEeNIbHLIe 3HAYEHUHA,
x

ecnr x < 0, U oTpHIATe/IbHEIE SHAaUYeHHA, ecad x > 0,

I'padur obparHoi IIponOpUHOHANBHOCTHE — runepboaa. Ilpu £ > 0
rpa(puE pacIoIoKeH B IEPBOH M TPETBEH KOOPAHHATHBIX YETBEPTIX, P
£k < 00 — BO BTOpOH W YETBEPTOH KOOPAMHATHLIX HETREPTAX.

CeegeHua M3 kypca anrebpws 7-8 knaccos
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39. ObnacTer oupegeneHus (PYHEIHNHA Y = x° ABIdeTcA MHOMKECTBO
BCEX JeHCTBUTENBHEIX 4YHceJd. PYHEOHUA obpallaeTcd B HYJAbL npH x = 0,
a mpu x # () MpUHUMaeT TOJOAKATEIBHLIC 3HaYeHWdA. I'padpnk GyHEIHH
i = x° — mapabona. DroT rpahHUK TPOXOAUT HEPE3 HAYAIO KOODIHHAT
W pacmoJioKeH B MepPBOM W BTOPOHM KOOPAHMHATHRIX 4deTBepTAx. OH cHM-
MeTPUUEeH OTHOCHTENBHO OCH Y. ,

40. Ob1acThI0 onpeleleENA MVHKIUH If = X° ABIAETCH MHOMECTBO
BCeX JICHCTBHUTEJBHERIX WHcen. ®PyHEIWA oOpamaercd B HYJIR

npu x = {}, IpUHUMAET OTPHIATEILHEIE 3HAYEHUA, ecan x < (0, u mo-

JOMHUTENBHbIE 3HAUeHUs, ecan X > 0. 'pabur dyvHRUuH y = x? OpoxXo-

AUT Yepes HAYANO HOOPIMHAT M PACIOJNOMEH B LEepPBEOH MU TPEThEel KO-
OPIHHATHBIX HeTBEPTHX. [}H CHMMETDHYEH OTHOCHTEIBHO HAYAIA
KOOPIHHAT.

41. OBaacrs onpegenedusd GyHELUM f = /X — MHOMKECTBO BCeX He-
OTPHOATENABHEIX dncen. OyHKHmA obpamaercss B Hyas opu x = (), opu
x > 0 (hyHEIUA DPUHEMAET DOJOEHUTEeNbLHBIE 3HadeHHA. ['padur dyHE-

Ul Yy = wJ{; paclojoieH B NepBOl KOODPAMHATHON YeTBepTH, OH Opej-
crasiasgerT coboil BeTEb napadoibl.

42, Obnacrbs oupefeneHus GQVHELIMM Y = |x] — MHOMeCTEO Beex
AeHCTEUTEILHEIX THcel. PyHRmusa obpamaercea B Hyan opm x = (; npn
x # 0 dyHRUIMA OPHEIMAST HOI0MKHTENIbHBIe 3HAauyeHus. I'padur cocTouT
W3 JBYX JyUel, WCXOTAINMX K3 Havada KOOpAHMHAaT, W pacrojaraeTcsd B
TepBOH M BO BTOPOH KOOPAWHATHEIX METRepTSX. I'padur dyHrmam y = |x|
CHMMETPHYEH OTHOCHTENRHO 0CH . CrauaH € vk.

43, JIna Toro, 9TodLI HAHTH KOOPIHMHATELI TOYWEHK TepecedeHHd T'pa-
thrkoB GVHKIHE, 3aJaHHBIX (opMynaaMu y = fx + b, m y=kax + b,
HYMHO OPUPABHSTE IPABBIE HACTH STHX (QOpPMYI ¥ PEIIUTL YVPABHEHHE
kyx + b, = kx + by, Jlanee caeayer NOACTABHUTE NOJYVICHHOE 3HaYcHHE
X B IPABYIO YacTh JHOD0H M3 JaHHBIX GYHKOKMA M HAWTH COOTBETCTEYIO-
mee 3HageHne y. IloryvyeHHBIE 3HAYEHHA X W § OVAVT SBIATHBCST KOOD-
AHATAMHW TOUYKHM TepecevdeHUA TpauKoRB.

HencrenTenbHble Yyucna

44. llenbie 1 apobHBIE UKMCIIA COCTABIHKT MHOMECTBO DALMOHANb-
OLIX YHCced. BeAKoe parmuonannioe YHCI0 MOMKIO TPEACTARWTL R BHJC

m
np-:}ﬁu —, e m — oOeJgoe YHCTIO0, a i — HaTVPaJdbHOe.
i

Kampaoe panmMoHalbHOEe YHCI0 MOMeT ObITh IPEACTABJIEHO B BHJe
OCCKONCYTION AecATHYION mepHoaudYeckod apodn. Kammasa Decromeunas
JecATHUYHAA [epHojHYeckad Ipodb IIpelcTABIAeT HEKOTOpOoe palHOHAL-
HOE 4HCJI0.

TMomomurennnnie 0ECKONCYNLIC JeCATHYILIC APodI, TPOTHROMOION-
HBIe MM 4YHCIa H 4YHCIC0 HYJAB 00pasyioT MHOEECTBO JeHCTEHTEILHBIX
qyuce.

CeeneHna w3 kypca anrebpel 7-8 knaccos 233



Yucao, KOTOpoe MOMKHO INPEACTABHTL B BHJe OeCKOHEeYHOH JecsaTHd-
HOM HEOEePHOIHYECKOH Apo0H, HASBIBAKT HPPAHOHAIBHBIM YHCIOM.

KamxgoMy IeficTBHTeNLHOMY YHCJAY COOTBETCTBYET TOUKA Ha KOOp-
IHHATHON NpAMOMH, M KaEI0H TOUKe KOOPAMHATHOH HNPAMOH COOTBETCT-
EYyeT HCHOTODOEe ,ﬂEﬁBTBHTEJILH[]E TEICIION

45, CTaHjapTHBRIM BHIOM 4YHCIA (1 HA3BIBAKT Ero 34lMChk B BHIE

a-:10", rme 1< a < 10 ¥ n — peaoe yncno. YHEN0 2 HABLIBAKT LIOPA-
koM wmena o. Hampumep, 73000 = 7,3 - 10* (n = 4); 0,0026 = 2,6 - 1072
(n = —3).

CrauaH c vie.com/material100
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CNMPABOYHbLIE MATEPUAJIDI

TABJIMLUA KBALPATOB

E Epnanis:

5

| 0 1 2 3 4 5 6 7 8 9
1 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 | 900 | 961 |1024 (1089|1156 1225|1296 | 1369 | 1444 | 1521
4 |1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 [9401"
5 | 2500|2601 | 2704 | 2809 | 2916 3025 | 3136 | 3249 | 3364 | 3481
6 |3600 |3721 | 3844 [ 3969 | 4096 4225 | 4356 | 4489 | 4624 | 4761
7 14900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 |6400 |6561 | 6724 [ 6839 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 |8100 [ 8281 | 8464 | 8649 | 8836 [ 9025 | 9216 | 9409 | 9604 | 9801

doom/material 100
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TABJIMLA NPOCTHLIX YUCEN A0 1000

icom/material 100

2 3 5 7| 11| 13| 17| 19
23 | 29 | 81| 87| 41| 43 | 47 | 53
59 | 61 | 67| 71| 73| 79| 83| 89
97 | 101 | 103 | 107 | 109 | 113 | 127 | 131

137 | 139 | 149 | 151 | 157 | 163 | 167 | 173
179 | 181 | 191 | 193 | 197 | 199 | 211 | 223
227 | 229 | 233 | 239 | 241 | 251 | 257 | 263
269 | 271 | 277 | 281 | 283 | 293 | 307 | 311
313 | 317 | 331 | 337 | 347 | 349 | 353 | 359
367 | 373 | 379 | 383 | 389 | 397 | 401 | 409
419 | 421 | 431 | 433 | 439 | 443 | 449 | _457
461 | 463 | 467 | 479 | 487 | 491 | 499 | 503
509 | 521 | 523 | 541 | 547 | 557 | 563 | 569
571 | 577 | 587 | 593 | 599 | 601 | 607 | 613
617 | 619 | 631 | 641 | 643 | 647 | 653 | 659
661 | 673 | 677 | 683 | 691 | 701 | 709 | 719
727 | 733 | 739 | 743 | 751 | 757 | 761 | 769
773 | 787 | 797 | 809 | 811 | 821 | 823 | 827
829 | 839 | 853 | 857 | 859 | 863 | 877 | 881
883 | 887 | 907 | 911 | 919 | 929 | 937 | 941
947 | 953 | 967 | 971 | 977 | 983 | 991 | 997
ChnpasoyHbie mMaTtepuans
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Lh=25p,=-9,1,= —13- 388. a) (—2; —3), (2; 3); D) (2; 1), (2; 5), (3; 1),

(3; B). 390.a) (—3; -2), (3; 1); 6)(3; —5), (5; —8). 391, a) {—x)‘rf;; wfg);
(V6; =6 6) (-5; —4), (5; 4). 392. a) (—4; —1), (~45 1), (45 1), (4; 1);
6) (—6; —9), (65 3), (65 —-3), (6; 5); B) (—T; —9), (8; 6). 394. a) (0; 6);
o) (—4; 0). 395.(5,4; 10,8). 403. a) Ogry; 0) HU oawoi. 403. a), 0),
B) — Hpe. 406. a) IIpu c=0; 1; 2; &) upu c=—-3; 3; B) upua ¢ = b3 6; 7.
408. 1lpu & = 3. 411, 16 wm/u 1 18 xm/u. 412, a), 1), ) — OnHO peure-
Hue; 0), B) HeT pelleHMi, e) OecroHeYHO MHOro pelrennid. 415. IIpu
k = 0 cucreMa UMeeT eJMHCTBEeHHOE pellleHHe; HeT; HeT. 416. a) k= 12,

m=1; 0)k=-12, m=-24; B)k=m=1. 417. a) k = —1 rxBI+ik & codmaterial100

420.5 w 7. 422.6 w 8 cm. 423.60 mw 40 wm. 424, 210 ev’, 425.4,8 u
3,6 kn/u, 426. 0,16 n 0,12 m/c, 427.6 1 5 cv. 428.8 1 6 cv. 429. 0 1
12 cm, 430, 60 w 84 4, 431. 8 w 12 =, 432, 500000 p.; 8% romosnIx,
433.10 u 6 u, 434. 5 av®. 435.1 u 1,2 kr. 436.4 u 5 wm/u, 437.4 u
5 mnr/u. 438. 60 uw 40 km/u. 439.1,2 u 1,4 r/em”. 440. 40 em” onosa

n 60 em” memm. 441, 200 r; 20%. 4486. a) (0; 6); 6) (—oo; —8] U [0; +oo);
8) [-2; 2]; 1) (—o0;—/6) U (V63 +00). 447. a), 6), r), ), €) — Ja; B) —

rner, 454, a) Touxa (3; 2); 6) MITOIKECTRO TOYEK, TPHHAJICHKANIHX Tapa-
Gome y=(x—2F+1, ®W Touex, PpACIOJOKeHHBIX HHKe Heé,
455.a) (x — 2 + y° = 9; 6) x* + (y — 47 > 4. 457, a) MuoxmecTBOM pe-
meHnH ABafgeTcAa obbeHHEeHHe NepBoi H TpeThell YeTBepTed KOoOopJAHHAT-
HOM IJIOCKOCTH, BHJIKYAHA OCH KOOPAHHAT; §) MHOMKECTBOM pelleHUHN fAB-

naerca obbeiMHEHHWe BTOPOH M 4YeTBEPTOH 4YeTBepTeil KOOPAMHATHOMN

MMIOCKOCTH, Kpome ocel koopaumar. 459, j ; 1. 460. (1; 3), (0; —-2).
[x=0, .. [x <0, ;
3 . . A = < —1; -t —
464. a) 19‘ > 0: 6}“' <o 466.a) £ =8, b 1; 0) k=3, b nwboe

1:_-': TBETHI



y <1,5x + 3, i
s w) k=3, b= -1 ){ ol T H

y = 0;

468. {J‘f fg 469.2) —T; —6; 6) —4; 12. 470.[5; 15]. 472. a) (—4; —2),

(4; 2), (1,5V6; —0,5V6), (~1,5V6; 0,5V6); 6) (-3; —1), (3; 1), (1; 3).
1+2439 2- 39" (1—2@.%@“_

B A" 5 I

473. a) (-2; -2), (2; 2), [

6) (-5; ~1), (53 1). 474.a) (-2 -8), (%3% 6)(0;0), (-1;0,4).
475.2) (0 0, (55—} (1,5: 0,75% 6) (-9: 3) [_—1 =il ”ljﬁ],
(—1+ J61 T Sl V61
2 * 10
(—9; —2), (5; 2). 477. a) (—2; -1), (2; 1); 6) (—1,75; 2,25), (1,75; —2,25).
478. 2) (-8; ~4), (-4 -3), (3; 4), (4; 3% ) (5 1), (1; 5). 479.2) (1; 2),

(2;1); 6)(-2;-3), (-3;-2), (2-T;2+7), @+J7;2-J7)

} 476. a) (-4; -3), (4; 3); 6)(-2: 5), (2; -5),

48“' ﬂ} (4; _1)1 (_4; 1}1 [015; _8)1 {_ﬂgﬁ; B); ﬁ) (2 1), ( 2 1}, 1;"Lair3\]§|

(—g; 3). 483.a) x° —y*=25; 0) y' + x%y' — 9x° — 13y* + 36 = 0; B) x%y +

+ xy’— xy — 6x° — 6y° + 6 =0. 486. a) IIpn @ = -2 u upu ¢ = 6; 6) upn
a=19, B)upn a=-2; r)Oopu a:1—2\{§ H TIpH a:l-i-EJI_i.
487. a) (=35 -2}, (-3; 2), (3; -2), (3; 2); 6) (-3; -1), (-3; 1), (3; -1),
(3; 1). 491. a) IIpu m = —/10 1 Opu m = Jl_l[]; 0) npu —Jl_ﬂ < m < Jﬁ
492. a) (5; —2), (—2: %) 6) (0; 1), (35 8); B) (65 —1), (3;5); 1) (65 2),
(113 7); 1) (4; 1); E}J(—1,25; 0,75), (—5; —3). 493.a)(4:0), (0; —4)
0) (25 3), (—2;-1); B)(0;-5), (5,5;6); r)(5;-4), (-0,5;1,5).
494. a) (—6; 2), (6; —2), (-2; 6), (2; —6); 6) (—10; —8), (—10; 8), (10; —8),

(10; 8). 495. a) (0; —5), (1; —4); 6)(%; 1.), (——w —1) 496. a) (—3; —4);
6) pemmennin wmer. 497. a) (— —% (1; 1); ©) ('T\E; \E), (—'T\!'E; v’E},

(TV2; =V2),  (=TV2; =v2); ®)(3; 4), (3;-4), (0;5); r)(+51;-1),

OTBReTh

comy material 100

247



(—V51; —1). 498.a) (1,5; —2), (10; 15); ©) (70; —28), (4; 5); B) (6; 8),
(8; 6); 1)(0,8; —1,2), (6;4). 501.a) (-4; =3), (-4; 2), (3; =3), (35 2);
6) (3-3+42;8+3v2), (3+3+2:3-3V2), (24, (4 2) B)(2;3),
(3; 2 ) (—3; -2), (—1; —-4), (4; 5), (6; 3). 802. ¢ =-2,b=2 111 a =—§T.

b==6. 503.18 u 12, 504 60 2{] HAH 25 u 37,5, 505,10 u 0 uwanm
26 u 24. 506. 36. 507 = nom —. 508, —. 209.9 u 12 cvm. 510. 6 4.

011.12 1 8 u. 512. 40 1 50 M/ /u. 513. 40 1 50 kmM/g. H14. 6 1 4 EM/4.
518. a) Kpyr ¢ uenrpom B roure (2; 4) 1 pasuycom \fﬁ; 6) MHOMKECT-
BO TOYUEEK KO(}I.U_T,HHHTH{Jﬁ NnJIoCKOCTH, IJHCIIU..-‘]L'I}KEHI'IBIX Bl ﬂﬂpﬂﬁﬂﬂhl
g =—(x — 37 + 5. 520.a) OfweanHecHNEe OBYX TPAMBIX VIVIOB, 0oGpazo-
BAHHEIX OpAMBIMH X =1 n y =1 w cogep:amux touxm (2; 2) uw (0; 0).
524. a) ObbequHenune apyx obanacreil A u B, mme A — BepxHHAHA LOJY-

mrockoeTs (y = 0), m3 KoTopol mermwuéH moaykpyr (x° + y° < 1), B —

[IOJYEPYT, PEGITDJ'IOJI‘LEHHHH HH¥Ee OCH X.

Crauan c vi.com/material 100

frMaesa V

531. a) 65; 6) 230; 8) 5150. 532. a, = -20, a, = -18, a, = -14, a, = —8.
036. x = 3, y = 6. 537. a) =4/1,5; 0) im. 538. a) [-7; 6]; 6) (—11; —4) U
U (1; +=0). 944. a) 4; 0) 3. 547. 28 M. H48. 60 xm/a. 549. 7,5 1 15 cm.
950. a) 12; 6) 100. 551. a) 3; 6) —8,5. 552. a) 1,5; 6) 0,8. 555.a) ¢, = 21,
d=1,5; 8) ¢, =38, d =-2. B56. x, = -100, d = 6,2. 557. a) [la; ©) Her.
558. a) Her; 6) ma. 559, a) Jlns TepBBIX TPHATIATH YICHOB; ©) A Beex
YIeHOB, HAYHHAA ¢ TPHAUATE IepBoro. 260, q¢,, — NepBHII NOM0HUTENb-
HBIll uieH, a,, ={,5. 563. (2; —4), (—0,5; 3,5). 566. a) 0; —8; 4; 6) 10.
o68. a) 5; 6) 10000; B) é, r) 3. 871. a) 63; 6) 86,4. 572. 6) S., = 2700,

Sip0 = 10400, S, =(n+4)n. 573.670. 574.a)n(n+1); 6)n°
575.a) 11325;6) 7T070; ) 11400; r) 1197. 576. 1192. 577. 275. 578. 55.
579. 199,5. 580. 125 m. 582. 15 papos; 465 mapos. 583.10. 584. 12,

585.a, = 0,8, d = 1,2. 586. a) Her; 6) aa. 587. 1) [g 1], (—g; —1), (1; %),
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(-1: = 2): 0 (2: 53, (2 -5), (-2: 5, (25 —5). 59L.2) 13 6) 3% ) ~32;

I S O I TNCSE: S 1.5 56
) 55 ) = e) = 595. {024 M - 896. a) L 0) To5 597. a) 8 unu —3;
s VL g —= R 3. o

8) 0,4 mnm -0,4. 598. a) 1000; 6) 3 ni -2 599. a) op WM — o
6) —162; B) —0,001 waw 0,001, 601. a2 =1, b = % 602. 96. 610.3, 7, 11

nwaw 12, 7, 2, 611, 2, 5, 8. 613. (5,5; —0,5), 614. a) (—oc; —2] J [8,5; +00);
6) (—o0; 0) U (2,5; +o0); B) (-2,5; 4]. 616. 6) 147%; B) —63.
617. a) —39364; 6) 171. 620. a) 205,9; 6) 25%. 621. a) 1343; 6) —274,5.
622. —364. 623, 2186, 624. 5. 626. a) 3%; 6) 3* 627. a) (—oo; 0] U [1,5; +oo);
6) (—o0; +00). 640.8) a, = —34, a,--26,5, a,=-4; ©)a, =-10,5,
a, =—6,5, a. = 2,5, a; = —0,5. 644. a) 20 — 2/3; 6) 43 — 7. 645. a) 15;
6) 15. 646. 1) [la; ) za. 647. ) T 0) —2. 650.2) —0,1; 6) 0. 651. 2) 10>

6) 55v/3. 652.a) 5000; 6) —780. 654.a) a, = 6,8, S, = 55,2; 6) 1 = 20, O/ MAEEN
a, = 60; B) a, = 0,5, =100 wmm = 0, n=101; 1’1) d=—L; m=50.
655. x;, = -3,5, d=0,5. 659.a)11; 6)3. 660.-75. 66l.a)x ° ;

n+n

f) x * . 662.a)46,2; ©6)—-45,5. 663.1600. 664.a) 840; &) —51,86.
666. [la; x. = 1. 667. a) [la; 6) ner; B) ”Her; r) Her. 672, a) é; 0) 12\[E_i.
077 ajx, =8%,.% = %; Blg=2, n=4; B)n==6, x, ——;—4; Ty = 2\/’5«

n==5o 67V8.q =5, x, =3, 679.176.

YnpaxHeHna ONA NOBTOPEeHWA Kypca 7—9 knaccos
681.a) —-10; ©) % B) —34; 1) —1%. 682, a) 7800 p.; 0O) cAmswmace Ha

22%. 683.16%. 684.a) 30%; 6) 20%. 685.12,5%. 686.a) 88 200 p.;
6) 109 200 p. 687. a) 10J2; 6) %JE : B)3; r)l14. 688.73 — 3646.
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691.2a) —2; 6) 1. 692. a) 43%; 6) —2522. 694. a) 46; 6) 18. 695. —32.

D . 5.1: 2. 15 a_. 2x — 8,
696. 428. 700. a) 2; 6) 15,1; B) -2; 1) 1,5, 705, :xK) T 3) o
u) i _1. 706. a) 4; 6) 1 voq. a) —l; 0) 10, : B) 1 1 ) — o ;
m + 2 3 x 9y a—2 4F° — 6 + O

3 2 ; _ _ .-
708. a) 44" - 164 . 6) 3x - ) p 5; o — 2n - 3m . 709. a) L : T

a 2xy —dy 2p m° —2mn +4n°

yi+ 4y* ) B 10-2m_ _ a” -3a +9, 2
6) - L }—,r)a(e D 710.8) =35 6) 5 B
r) 2. 711. a] -Ei)x;HE;B}l;r}u._aﬂ_lz;ﬂ}l;e} : 2 ;
'3?” y - x a @ + 3a+ 2 9x° + 3x + 1

P 6 2.3

712. a) 30; ©) 4,25. 714. a) 2x%%; f B) 3%, 1) L€ 715.a) 9;

b 1004

q
6) 33%; ) 15; 1) 2,5. 718, a) 2J2x; 6) V2a — 2; 8) 4 Jxy; 1) xx -

ﬂm- €) _}'{f‘— 722. a) -4,5;

719. ) Ja - 1: :
) Ja: ¢+ Ned +d

L
F}\,rgﬂ’ a)

6) x — moboe guenao; B) —1; 1) Kopueil Her. 723. 6,4 g, 7247°860°%h "

725.4 w 12 wm/u. 726.9, 6, 16 w 15, 727.450 r, 730.a) m = 2,5;

0)m=-2; m)upu awdom m; Mm=—-4 nm m =4, 731, a) k < _:_ﬁ;

]

o) k > 3. B) E\F < k< 2«,/_ T') TaKHX 3HadYeHHH £ Her. 732, a) 0;

Cﬂ

J10

6) £5= n} . 7: 1) 1%; 3; n) —13,{—,; ~1: e) —=2: 2. 733. 110 m. 734. 25.

'31—1
735. 14. 736. 240 m. 737.8)-1; B)-1; 3; ) —-14; 1; m) 1; 2; e) -5;

x) —115; 3) —1; 1: 738.15 w 10 4, 739, 60 n 80 wm/u, 740. 15 wm/u,

T41. 2 gm/u. 742. 20 gm/4. 743. 10 geraneii. 744, 25 crpaHMll.
745, 70 wm/u, 746, 12 wm/u. 748, a) i%: +2¢ 6) ;t%; 8) +5; r) +1.

749, a) -0,6; 0,3; 6)0; —-1. 750.a) 0; =4; 6)0; x1; B)O0; 1) 0; 2,5

1) —8; 0; 2; €)—3; 0; 2; ) —1; +3; 3) % 751.2) 2; 6) —0,1: 5) 0,3;

r) £2J3; a) —1; e) £J2. 754.a) (4; —1); ©) (2,45; 0,37); B) (15; 25);
r) (0,32; —0,86). 755.a)(1; 2); 6)(13; 8). 757.a)5; 6)3; B)+/34.

UTeeTwl
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760. a) 5x + y = 30; 6) Tx + 4y = 26. 763. 60 um 40 peraneir. 764. 80
u 50 rm/u. 763.48 u 65 n/ra. 766. 60 u 20 rkm/u. 767. B orHomesnu
2:3. 768.B otHomenmn 3: 1. T770.a)(—-2; —4), (4; 8); 0)(5; 3);

B) (1; 4), (4; 1); r)(3; -1), (-3; 1); n) (0; 4), (2%; 13%); e) (1; 2),
L1l mame s 96-2, 2k wesi-o,
(=5: —3), (3; 5), (5: 3): 1) (—4: —2), (4: 2). 773.IIpu ¢ = -8. 774. [epe-
cexaiores B Toure (13 4). 775. Tlpu a — }E 776. '3? 777. ﬁ) 778. 9 1 40 cm.
T79.11 n 8 cv. T80, 15 u 30 gueit. 781.3 u 6 ,u,ﬂeii 783.a, = 10,
d=10. 784.-2. 786.7.2. 787.—-25. T88.80. 789. V3

. 0) — unm
128 3
1

-g. 790. 22_7 791.81,5. 792.16,5. 793. 635. 794. 18; 12; 8. 795. 4.

798. a) m > —4; ﬁ}x} —-1.2: Bla<16; 1) b 24; p)x < 0,1; e)m > —4;
)y = 103 8) a 3 a)x< &30 ae -1y 20,165 T)m *5—

mae>11; ey <-0,4. 800.a)Tpu b > —62; 6)npu b <ELH/76°

802. a) (—o0; 2,5); ﬁ)( 1 +m) B}(—D@;—%); 1) (=o0; —0,8). 803. a) (1; 3);
0) pemreHnii HeT; B) (—DO; —é—), r) penreranii Her. 804. a) (—3; 0); ©) penre-

o wer., 805.a) (—5,0; 1); 0) (4; +o2); 1) (—29; 3); e) pemenHi HeT.
806.a) —3; —2; —1; 0; 6) 2; 3; 4; 5; 6; 7. 807.a) (—3; 6); 6) [-27; —T1];
B) [6; 8); r)[-0,56; 1,2]. 808.a) llpu 0 = x < 5; 0) upu —17 < x < 13.
809. a) (=5 3); 6) (~oc; L] 1 12: +o0)s m) (005 =31 V[ 11 + oo} 115 1.5

a) [-0.5; 0,5];  e) (=005 —1,2) U (0; +00); ) (—00; —0,2) U (0,2; +oo);
a) (—o2; 0) U (0,8; +o0). 810. a) (—o0; —1) U (4; +09); B6) (—o9; +oo);

B) (-13; —1); 1) (-4; 7). 812.a)[-1; 2,5]; O) (—=c; 2]V [3; 4,5]; B) 3;
) [0; +22). 813.a) 1; 2; 3; 5; 6; 0) 2; 33 4. 814. a) IIpu x = l 0) npn

rEHBlupu 3 sx=H)oprxs —2ux =1,5; I[}Hpﬂ[l’ixx“zdl
e) IpH x & Dé 815. a) x — moboe uneno; x = 2,0; x = 2,5; 0) x — no-

comy’mate
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boe upcno; x # 4w x =00 x < -4 uw x > 0,5, B) x — nwdoe uHuciIo;
x — woboe umcio; x — Jawboe upcao. 827, a) ¥0biBaeTr B IIpOMEEYTEE

(—oo; —2,5] u Bospacraer B upomemxyrree |—2,5; +92); ©O) Bospacraer

B IIPOMEKYTKE + ooJ; B) vObiBaer

. ]

—Do; %] H yOBIBAET B NPOMEKYTKEe |:é
1

B IIPOMEKYTKE (-u.:»o; —ﬂ M BO3PACTAET B HPOMEKYTKE [-%; +Do); r) Boa-

pacraer B npomemxyrtie (—co; 0,3] 1 ybeiBaer B upomemyrre [0,3; +00).
830. a) (2; —7); 6) (2; —16), (8; —34); B) (—1; -7), (1; —5); 1) (-3; 33).
83l.a)y=-2x—4; 0) y =—2x + 4; B) y = 2x + 4.

3apa4yv NOBLILLEHHOW TPYAHOCTW
836. -2; —1; -0,5; 1; 2. 839. Ilpw a = 1. 842, (2; 0), (4; (). 843. Ilpn

845.[-1- 1} 847. ‘3‘1‘*‘5,

a=23a; (1,5; —5,20). 845, Tlpw m < - g

1
=
‘32 B 3 ‘4"%, 3 *4*{";. 848.a=1,5 unu a =-2,5. 849. IIpu
m e (—1: 3). 850.Ilpu a < 1. 851. (13; —15), (6: —1). 852. a)cf=sTs «10Ynaterialino
(10; 7); 6) (25 3), (35 2). 853.(0; 0), (2; 3), (3; 2), (—2; —3), (—3; -2},

(75 -7, (7T, (V19;419),  (J19; —19). 854.(1 + V3;
1 -+/3), (1-+3;1++/3). 855.-JV10 -3 — 4; V10 - 3 — 4. ¥Yxa-
—1—1,'"5_ i e

2 2

3aHue. BrplmoolHWTe DONCTAaHOBKY ¥ =x + 4. 806.

857. (1; 8), (8;1). 858.(128;2), (2; 128). 559%. 4 m 2,

860. (1; 2; 3), (—3; —4; -5). 861.m=23. 863.50 u, 75 g u 60 u

864. Cymecreyer; 22. 865.¢, = (2n — 1)°. 866.2 < n < 20. 867. 2””+ T

873.-1,-1, -1; -1, 2, -4; -4, 2, -1; -3, 3, —3. 874. 1, 4, 7. 876. a) 2;
0) 1. 878. x = 48, =24 B{9.% =8, y; =—8, 2, =8 x==8, =328,
2,=8. 880.x, =5, =7, 2, =2, 2,=7, Yy, =38, 25=4; 23=17, y; =4,
ZB=3;x;=b, yy =8, 5 =7.882, §~ 884. 1029. 885. 150 u 810. 886. 54
1 6; 98 u 2. 889. 0; 63. 897. 3.
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