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Jloporue aeBATHKJIACCHHEH!

B sTom roay BaM NOpejCcTOHT PACCMOTPEThH
paJ HOBBIX TeM M3 Kypca anrebpsi. Paciupsarca
H3BEeCTHbBIE BaM CBeJeHHUA 00 ypaBHeHMAX M He-
paBeHCTBAX. BbI moayduTe OpencTaBiaeHe 00
OCODeIIIOCTAX TAKHX MOCTCIOBATCILHOCTEH, KAk
apumdMeTHUecKad M TIeoMeTpHUecKad Iporpec-
CHHM, H3IVYIHTE CBOHCTBA KBAIPATHYHOH (VHE-
., Tax/Ke BRI CMOKETE TOTPAKTHKORATLCS
B pellleHHH 3aJaY MpaKTHYeCKOr'D COJepHaHIid.

B yuebHnKe n0oapodHO PAZBACHAETCH HOBBIH
MaTepwas, TpHBOIATCA 00paslbl pelieHdA 3a-
nad. IIpoeepuTh, Kak BBl VCBOIWIH 3TOT MAaTepH-
an, moMoryr «KOHTpOJIBHBIE BOIIPOCBI M 3814-
HUA», MOMEIMEeAHbIe B KOHTIe KadJ0To Taparpada.
Ecnu Bpl 3a0BLTIH UTO-TO M3 paHee H3YUEHHOIO,
TO MOKere oDparuThes ¥ pasgeny <«CeeneHus us
Eypca anredpel T—8 KiIaccois.

B vyuebHuUKe BaMm IpeiJarawTcd pasHO-
obpasHele yupazxHeHuna. Haneemcna, guro Bame
BHHUMaHHEe TPHBICKYT 3aJavdH-HCCIACIORAHNA
U 3amaHuA aid paboTel B Ilapax, OpH BBIIOJ-
HEHHH HEOTOPEBIX EEI Hﬂ}?'—IHTEGh IIIJHC.HFH.IHBEI.TB-
cd K MHEHWIO TOBRApHUIIeH, YeTKO (popMyIHpO-
BATH M OTCTAMBATE cCcBOK Iosunuio. Ilpu
IOITOTOBEE K TOCYIAPCTEEHHOH HTOTOBOH ATTE-
CTAllMH TI0 aaredpe BaM MOMOTYT BRIIOYCHHBIC
B Kb OYHKT yvue0HMKA 3aiaHUA JIJA II0-
BTOPEHHS, 4 TaKEe IMIOMEIIEHHBIE B KOHIE
yiueDHUKa «YTpaKHednda 1A MOBTOPEeHHA Kyp-
ca T—9 KiaccoB».

ITocne oxonuaHus 9 KIacca BAM OPUAESTCS
c/leJaThE BREIOOPR, T/e BHI OyJeTe TPOJIOI#aTh 00-
pasoBaHue. YJaliuMcH, KOTOPbIE XOTAT 00yVYaTh-
¢S B KJACCAX C MOBBIMIEHHON MATEMATHUECKOH
IIOATOTOBKOM, COBeTyeM OOpaTHTh BHHMAaHHe HAa
dollee CAOMKHBIE 3aJAHMA, BEJIKUYEHHbIE B KaMK-
OBIH TIVHRET yYe0HUKA U MOMEUeHHBIE CIENHAb-
HBIM 3HAKOM, a TaK:de Ha JONOJHHTENLHBIE IIVH-
KEThl 07 pyOpHEOH «Jli1da Tex, KTo Xo4yeT 3HATH



OoJbllle», MOMEILIEHHLIE B KOHIEe KadJoi rmasbl. CHenuansHO JAJIA y4a-
IIHXCHA, VBIAEYEHHBIX MATEMATHKOH, B HKOHIEe YVYeDHUKA IIPEJIaTarmTcH
«3aJdauy TOBRBIMNEHHONH TPVAHOCTH». PellleHHe TaKWX 3amad IMOMOMKeT He
TOJBKO PACHIHPHTE KPVI0o3op, HO H IIOATOTOBHTLCA K VUACTHIO B MaTe-
MIATHISCHITIX O.]IIIMI'.[I-IH,EI;HJ(.

VaanuMcsd, KOTOPRIM JIO0OTBITHO 3HATE, KAK 2apoIalscd M pas-
BHEBAJCA TOT HIHM HHOH paszles MaTeMaTHKH, peROMeHJveM OpOYHTATH
B yue0HHKe «MeTOopudeckue CBegeHHS».

sKemaem BaM ycmexoB B H3y4eHHH Kypca anredpsl M IpeicToAllei
rocyAapeTBEHHON HTOTOBOH ATTECTAIHH.

B F‘IEEHHRE‘ HCIIOJAB3VIOTCA ClelVIOIIHe VCJIOBHEIE oDo3HAYEHHNA:

— TeKCT, KﬂTDpI:IfI HVFEHO 3aIIOMHHTE

— MAaTepHani, KDTDphIfI Ba/HO 3HATH
> — HaYamao pelleHHA 3alavdH

< — OHOHYAHHe pelreHHA 3aJavH

L] — Havano o00CHOBAHHUSA YTBep:EJIeHHSA WIH BhIBOJAAa (DOPMYJIEI

— OKOHYaHHe 000CHOBAHMA VTBEDMKJAEHHA WJIH BbhIBOJa (hOpMYJIbI
11. — saganwe 00A3Z4TENBHOTO VPOBHSA
27.| — sapanne MOBBIIEHHOH TPYAHOCTH

VOpaxHeHHA 014 INIOBTOPpEeHHA
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pel:Egl YACJIA U BbIMUCJTIEHUSA

Mpn nay4eHun rnaesl Bbl BCNOMHWUTE OCHOBHbIE YWCNOBLIE MHOXECTBa
M COOTHOWEeHWa mMexay Humu., B ueHTpe BHMMaHuAa ©Oyaoer MHOXEeCcTBO
OEeACTBUTENBHLIX YWCEN: NEPEYMCNeHbl CBOWACTBA ASWMCTEBWMA HAL AEACTBM -
TENbHbLIMI YHUCAAMUW, PACCMOTPEH O00LWKWIA CNOCOD CpaBHEHWR OEACTBUTENbL-
HblX 4Yucen. Bbl NO3HAKOMWTECE © TakkMMK MOHATWMAMK, Kak abconoTtHaqa
M OTHOCWTENLHAA NOrPEWHOCTY NpUbnkEHHOro 3Hadedwnda. Ocoboe MecTo
B rMaee 3aHVMaiT 3a0advy NPakTUYeCcKoro COOEPHaHWs, Npu peleHmnin Ko -
TOPLIX Bbl CMOXKETE ewe pa3 yoeguTeCa B TOM, KAaK TECHO MaremaTuka CBS-
3aHa C peanbHON XW3HbIO.

DEACTBUTEJIbHBIE YUCJA

1. lencTBna Haa AeNCTBUTENbHbIMU YUCcCnamMm

CoBpeMeHHBIE 3HAHMA O YHCJAX M cnocoDaxX BBIYMCIEHHI CKJIAJbI-
BAJTHCHL HA IPOTA:KeHHHM MHOTHX cToJeTHH. CTHMYIOM K pasBHTHIO IIO-
HATHHA YHCHAA HOCOYVHEMIIE llﬂ’l‘pEﬁHUC’l‘H Ued0BeKd, KOTOpbIE BOSHIEIM
¥ HETO B XOJ€ MPAKTHYCCKON JeATENLITOCTH,

Eme B raydokol ApeBHOCTH JAIOJH CTAIH BeCTH CUET IpeIMeTOB,
qTd IIPHEBEN? E BOSHIKHOEEHHH) HEI.T}F]:IHJIBHBIK THGes. .]II(),EI;I/I JHAIH IIX
TAK MHOTO TLICTYEJCTHH TOMY Iasaj, ITo 3MaMenuTLId MaremaTnn Jle-
ononbd HKpoHekep ckazan: «bor cosganl HaTvpalbHBIe UHClIa, a Bce
OCTANBHOE — IEJI0 PYK YelOBEeKA».

MmoRecTBO HATYypPalILOLIX YHCENT TPUHATO 0003HaYaThL OyKkBOH
N (nmeppoil OVEBOH JaTHHCKOIO CJIOBA naiure — «OpHpojas»). B muo-
HeoTee I{HT}T'F)&JIIJHBIX qHUCe] 8Tk HAHMMEeHBINES WHCID — 3ITO 1, H
HaubONEBITIEro WHCAAa HeT: Kakoe OBl DOJBINOe HATYPAJIBHOC UHCIO MEI
HH B3dAJH, HalJeTcd HaTypaJdbHOe UHcI0, OoJbllee BadToro. Haty-
PAIBHBIX WHCET FECKOHEUHO MHOZ0.

§1. dencTBuTensHble Yucna




B wmuOMecTtBe N BHINOMHUMBIMH SABJAITCA [AEHCTBHA CJIOKEHHA
H YMHOMEEHITH. L'FMMEI. " IIpOoH3BeeHHEe JIHOBIX ABYVX HH’I‘}T]JHJII:HBIX qHCea
Takie OyAVT YUHCJIaAMH HaTYPalLALIMH, HILIMH CIOBAMH, BLITOJMAN
IelcTEMA CIOMeHHA H VMHOMKeHHA, Mbl OCTAaéMCsa B I'PAHHIAX MHOMKeCT-
Ba NNV. F[}B()[]H’l‘, yT MHOESCTBO HH’I‘FI}HJIBHLIK TITCET HEEMMHQ.I’HG OTHO-
CUTEIBLHO CIOMMCHHA W YMHOMEHHA., B To e BpeMdA JelcTBMA BEIVHUTA-
HUA H JejieHHs B MHOMECTBEe HATYPalbHBIX YHCENI BBIIOJIHAOTCA He
BCETOH: HeOIR3A pPas3jiellTE OJHO HH’I‘FHHHBH{JE YHICI0 HA ,rgpyrue, eCJaH
MepBoe YACA0 He KPaTHO BTOPOMY, W Helb3d BRIMCCTHL M3 MeHBIICTO Ha-
TypaidbHOore uHceaa Oonbinee. Hampumep, paszHoeTs 60 — 70 m ugacTHoe
18 : 64 HATYPAIBHBIMH YHCJIAMH HE ABJISHTCH.

ITotpebHoCcTE MI0/IelT B H3MEpPeHHH BEIMYHH M TO 00CTOATENBCTRO, MTO
pesyIbTaT HM3MepeHMsd He Bcerla BhIpa:kaeTcd IeJbIM UHCJIOM, NpPHEBEH
E pPacCliHpeHME) MHOGESCTBA Ha’l‘}’pﬂ.?.[BHBIX yucesa. lloasumnues ,ZI;IJUEHLIE qI-
craa. CHavanma »To OBITA ApoOH, BREIpAXKAIOIIHE KaKYIO-THOO O eTHHHATIEL
(IoJI0BKHA, TPETb, YEeTBEPTh). 3aTeM IIOABIJINCE U Apyrue Apo0Hble YMCJA.

OpHAKO He BCerja TOMYKOM K PASBHTHNK) 3HAHMIE O 4HCiIax ObLIH
ACKJIIOUUTENRHO TTPpaKTHYeCKHe ToTpedHOCTHA Jioed. I pacnmiuperwno 1mo-
HATHA 4YHCIa NPHBOIUIH TAaKMXe sajgadyn camol maremaTukun. HMmenHo
TAK [}EUT[}.F[JI() Jelsan ¢ IIOABJAeHEeM OTPHIATEIBRHBIX YHCEI. Muorue Ja148-
M, OCOOCHHO pelacMble ¢ TTOMONILI0 YPaBHeHHWH, CBOJWIANCEH K BRIYHTA-
HHMIO M3 MeHbBIIero uMcia Dojbliero. JTo norpedoBalo BEeIeHHE HOBBIX
HHCET — OTPHIOATEILHBIX.

Hapany ¢ oTpHIaTeIBHRIMHE YHCIaMH TOABWICCE W YHCT0 AVIL. HH-
TEPecHO, YTO J0Jr0e BpeMdA HYJb He CUHTAJNCA I[IOJHONPABHBIM UYHCIIOM.
WU mums ¢ BECOEHHUEM CHCOTEMEI HOODAHHAT HYJ/IL OBLI IIPIT3HAH YHCTTOM.

Hﬂ”lypﬂ.ﬂbﬂbtf? Hucjia, npomueonoJoONHbBIE UM OmMpPpUUAmMeTbHBLE
yucana u wucano 0 obpasyrom muoxncecmeo uenvix wucenr. MHOMKeCTBO
enaslx gHcesl obosHauaeTcs OVKBoil Z (mepBod OYVKBOH HEMENKOTO CJO0-
Ba Zahl — «uWcao»). B MHOMeCTBe ITeNBIX YHCeJ HeT HH HanMeHBIIe-
ro, HE HaubOJbINEro 4YHCIAa.

MueommecTBO IIelslx YHCE)I BEJIHYTAET B (!Et-)ﬂ MHOAECTE) HATYPAIL-
HeIX umcesn: N < Z. Jlwboe HATYPANBHOE UKCIO HBIAETCH LEJIBIM Y-
CJIOM, HO He JI000e Lejoe 4HCI0 ABJIAeTCcA HaTypalbHbiM. Hanpumep:
20e Nu 20 Z; 20 Z, vo —-20 ¢ N,

MHuO®ecTBO HeJIBIX UHceN £ 3aMEHYTO OTHOCHTeJBHO OlepallHi cio-
#eHUA, BhHIUHTAHWA M YMHOMEHHA: CYMMAa, PA3HOCTh H IIPOM3BEIeHHEe
ABVE TMEMBIX WITCEI TAKMAE ABISHITCH IMEJTBIMIT TITCTAXMIM. []‘IEHH.R[] qaCTHOS
IBYX IeJBIX YHCceJ OvIeT LMelbIM YHCIOM TOJBKO B TOM civiae, KOTIa
IeaumMoe KEpaTHo gendrentn. Hanpumep, yacraoe 36 : 9 — penoe dueno,
d TacTHOS Sﬁ : 8 IIeIsLIM YHCIOMM HE ABIISICTCA.

Henvie u dpobublie Hucaa cocmasaAOM MHONCECME0 PAUUOHALb-
Hotx wucen. MHOMeECTBO pPALMOHANBHBIX 4uceld obozHauaeTcd OVHEBOM
@ (mepBoil OYVKBOM AHTMIHHCKOTO CJI0BA guofient, 4To B IepeBoge 03HA-
qyaeT «YacTHOe»)., JTO CBA3AHO C TeM, 4YTo Jdoe palHoHANABHOE UHCIO

m

MOKeT OBITH NpPEACTABJIEHO B BHAE OTHOIIeHHA (YacTHOro) —, TAe m
n

W n — meanle uwenaa, n = 0,

6 LEFERE Yvcna v BbIMMCNEeHWA



MHoOKecTBO palHOHAJBHBIX YHCeJ BEKJIKYAET B cedd MHOMKECTBO Iie-
IeIX unced: Z — Q. JIroboe nenoe uHeI0 gBIdeTcd pallMOHAIBHBIM YH-
CJIOM, TI0 e BCAKOC PAIHOHANLIIOE YHUCT0 ABAAeTCA Tenaniv, Hampuwmep,
12 eZnl2Q; 1,2, ao 1,2 ¢ Z.

B MHO:EecTBE DANMOHAJBHEBIX dYHcea () BBIIOIHMMEL BCE UeThIPE
ApM(IMETHYECKUX JCHCTRAA: CVMMA, PAZIOCTL, TPOM3BECHHUE W YACTIOE
IBVX PAllMOHANBHEBIX YHcel (KpoMe ciayvuad JeJeHHdA Ha HVJIB) TaKEe
ABJIHHITCH ]JH.IJ,HLII—IH.]ILHLIMI/I UICJIAME.

® JloxaxxeMm, HaTpPUMep, YTO CYMMAa JBYX PallHOHAJILHBIX YHCET €CTh

YHCJIO palHOHAIBHOE.

. m
Bospmém palHOHAIBHEIE YHCIA — H £ {m, fl, p 1 g — IeJdble YHC-
i i

naun=0, g7 0). CocraBuM cyMMY 3THUX 4Hcels U OpecdHpasyeMm ee:

m_P_mq+np
n g  nq

OueBHAHO, YTO YHCAUTENL APODH mg + np — Lexoe 4HCJI0, 3HAME-
HATe b ,II];IGﬁH ng — IeJoe YHCIo, OTIJHAYHOe OT HVJIA. BHB.'—IHT, CH M-

m
Ma —+£ pPaBHa OTHOIICHHIO ABYX IeJbIX YHCEeJ, T. €. ABJAEeTCA pa-

no q

IHOHAJIBHBIM YHMCIIOM.

PanmonanbHbie uHCIa H300paskaioT
TOYKaM¥M Ha KoopjAuMHaTHOil npamoii. Ho
ecJM NpeAcTaBUTh, YTO BCE pallMOHAJIbHBIE
TOUKH HAHECEHBl HA KOODAMHATHYIO IIps- 1
MYK, TO OKaXeTCHd, YWTO Ha IIpAMOH eCThb
TOUYKH, HE HMMeEIIHe palHoHAJIBHOH KOOp-
IMHATBI. JT0, HAllpUMep, Todka K — KoHel
OTPE3KA, PAROOTO AWATOHATH EAHNWHIIOTO 1 E K
kpampaTta (puc. 1). Kax H2BecTHO H3 Kypca
anredpel 8 Kiacca, KOOPAMHATA LOCTPOeH- Puc. 1

"HOo¥ Toukn K papHa JE U ABJAETCA Hppa-
III‘I()HH..-‘II:-HBIM HOCJIONM.
Boobmie, ¥ppanmoHaATBHEIX UHCce ] ODecKOoHeuHO MHOTO. Tay, eclIH 1 He

SBAAETCS KBAAPATOM KAKOTO-THOO HATYPANBHOTO HHCIA, TO N — Hppa-

nHoHaabHoe uucao. Hanpumep, \E ; \/5}:] /10 — HppaALHOHANBHbIE YHCIA.
m

H[}I}HHHGHEHLHBIE HHCJIa HeJb3dA 3allHCaTh B BHOE ,III]'GﬁH ¥, rme

m — nmejloe YHCTI0, a N — HATYPAIbEHOe YHCIO.

PHI{.LLUHH..-TbeIé’ U uppauuoHdJibHble HUCAQd eMecme cocmasasrnm
MHOMNCECHIE0 JelicmEUmenabHblX YUceaR.

MHosxecTBO JelicTBUTeNbHBIX 4YMces NpuHATO 0003Ha4dyaTh OYKBOM
R (mepeoii O6VKBOIl aHIMIHHCKOTO ciloBa realis — «peallbHBIH», «HACTO-
SAMMH», «JAeHCTBHTEIBHBIN» ).

MmoscecTrO eHCTEBHTEILOLIX dHUcea B BRAOYaeT B cedda MIIOMKECTRO
panHOHANBHEIX uucenl @: @ — R, cnenoBaTensHO, A000e PAHOHAIBHOE

§1. dencTBuTensHble Yucna
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YHUCJIO ABJAETCA AeHcTBHTeNbHBIM uuciaoM. Ho He BcAKoe neilcTBHUTEIb-

3 3
HOe THUCI0 ABJIAeTCA paluoHAIbHBIM. Hanpumep, 7€ Qu=c<cR, \;"E c R,

7

HO \E 2 Q.

Takum obpaszom, uKcOBble MHOMecTBa N,
Z, @ m R cBa3aHEEl OTHOUIEHHEM BRIHYEHN,
KOTOpOe MOMeT OBITh OINHCAHO CIedVIoIel Ie-
nmoukoii: N o Zc @ — R, Jra niemoyga TTpOM.I-
THCTPUPOBAHA HA PHCVHEe 2.

Kax BBl 3HaeTe, IeHCTEMTeILHBIE YHCIA
Uz00paMkalT TOUKAMM HA HOOPIHHATHOH IIp#- Q
MOH, OPHIEM MEXTY TOUYKAMH OPIMON H MHO-
AHEeCTBOM HOeHCTBHUTENbHBIX YHCeJd CVIIeCTBYeT
83AUMHO-OTHOZHAYHOE COOMBEMCMBLUE, A UMEH-
HO, KajEI0H TOYKe KOOPOHUHATHOH OPAMOH COOT-
BeTCTBYET eJHHCTBeHHOEe JelCTBHTE/IbHOE THCIIO0
1, HAaoBopoT, KaEI0MY JelcTEMTeNbHOMY dHeay Puc 2
COOTBETCTBYET TOYKA KOOPAMHATHOH TIPAMOH.
IIpu sToM Kak OBl ONIH3KO HAa KOOPAHHATHOH IPAMOM He OBLIH Paclogio-
#EeHbl JIBE €8 TOUKM, MEMIV HMMH CYIIecTByeT OEeCKOHEUHOE MHOMKECTBO
TOHUCK KAK C ParHOHNadLILIMH, TaK ¥ ¢ HPPANHOHAJILILIMH KOOPAWHATA-
MH. ['0BOPAT, UTO MHOKECTBO JeHCTBHTeNLHBIX UHCEN o0IagaeT cEOUCH-
80M NAOMHOCHLL.

B mmoskecTse AeHCTEUTENLILIX THCET BLITTOINAIOTCA BCe UeThIpe apHdg-
MeTHUYeCKHX IedcTBHA. IIpH 2ToM cOpaBelJHBEI CiAeAVIOUIHe CBOMCTBa, KO-
TOPbIE HABBLIBAIOT OCHOGHOLMUI 3AKOHAMU Al2eOpbL:

g+ b=b+ua — MepeMecTHTeJbHOe CBOMCTBO CJIOMKe-
HHA

(at+b)+c=a+ (b+ ¢)— coderaTenbHOe CBOMCTBO CJIOKEeHUSHA

g+ 0=qa — CBOHCTBO HYJA IPH CJIOMKEeHHH

a+ {(—a)=1~0 — CYIecTBOBAHHUE IPOTHBOIIOJJOMKHOTIO
qyHca

a~b=b-a — IepeMecTHTeJbHOEe CBOMCTBO YMHO-
HEHIA

(a"b)-c=a-(b-c) — COYeTATEeNBHOE CBOHCTBO YMHOMEHHA

a*'(bt+c)y=a+b+ aqa-c— pacnpelenuresbHOe CBOMCTBO YM-
HOXEHHUA OTHOCHTEILHO CJHO0MEHHA

a-1=a — CBOWCTBO EIWHHILI TPH  VMITOMKE-
HHH
a*-0=0 — CBOHCTBO HVJIA OpH VMHOMKeHHH
lo1@=0
i (e = 0) — cyllecTBOBaHMe o0OpaTHOro 4Mca
a

8 NELEERNE Yvcna v BbiMUCNIEHWRA



ynpaxseHus

1. Haiigure AecATh PALHOHAIBHBIX UHCEN, KOTOPEIE 3AKIIOUEHBI MeXIY
gpeaamu 0,001 u 0,01. HajinguTe HECKOJIBKO HPPAQUOHAILHBIX 4H-
ceJi, HAXOMANIMXCA B 2TOM MPOMEKYTHKE.

2. Cpemu umcen 1,38; 2,5; 0; 1,(35); —1,68; 1,68; 2%; 4,05; 1,4; 1,8;
1,75 HaliiuTe TaKkHe, KOTOpLIE 3aKJIIOYEHBl MEKAV HpPpPAlHOHAJILHBI-
MH YHCJIaMH 2 Hu J§

3. KHakoe ua yTeep:aenuil sepHo: «Ecau a € N, To @ € Z» nnn «Ecan
acZ, oaes N»?

4. Halimure aBa SHAYUEHHS X, OIPH KOTOPBIX:
ayxeZ uxege N, D) xe@Q uxelzZ By xe @ uxelN.

5_. Kagknm u3 mHOEeCTB N, Z, @ 1 R npuHagIeRuT:

a) 6; 6) —1,98; B) 0,5(87); r) n?

6. Haitmure Tpw wxcaa, KOTOPEIE TPHHAMIEHKAT:

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

7. Ilpeacrasbre B BMje GecKOHeUHOH JeCATHYHOM MNepHOIHYECKOH Ipo-
OM uMCIo:

1 9 5 7 8 CkauaH g vk.com/material 100
a) =; 0) =; B) —; r) —; 1—; e) 2—.
)3 )3 )% )5 A) 133 T

B raxxkpom cly4dae BbIOSJHTe IIepHOO, 3aKJHOYHB €r0o B CKOOKH.

8. Ilpencraekre 4yucio B BHe OeCKOHEUHOMH JeCATHUYHON NepHoIHYeckoi
aApodu. OKpPYIINTe PEesyIbTAT 4O JECHATHIX; 10 COTHIX; 10 ThICAYHEBIX:

1 3 2 13 37 87
= B —— = ) =k e :
a) 9 ) 32 %) 7 ") 64 ™ 1% ®) 55
9. IlpoeepbTe, BLINOJHUE JlelleHHe, YTO BEPHO PABEHCTBO:
1 - 2
a) 2,(3) = 25; B) T,(18) = fﬁ;
1 7
1(6) = L. ARy =gt
10. oraxwure, YTO PAZHOCTh, OPOH3BEIEHHE M YACTHOE JABYX PAIMO-
HAJBHEIX YHHCE {,HGJIHTEJIL OTJIHYCH OT H}.UIH} — UHCTa pallimoHalhL-
HEI2.

11. BHIIPIHIPITE, HCIIONOBIYH JHAK =, YVTBEPAIEHHE.

a) Uucno 13 aBndgerca HaTYpalbHBIM;
6) uncno 0,8 aABaAeTcA palHOHAJIBHBIM;

B) 4MCJIO +/3 ABJAdAeTcA JelCTBHTEJILHLIM;
r) uuciao 585 ABIAeTCA HATYPAILHBIM;
n) uucso 0 ABAseTCA LEILIM.

§1. OeicTeutensHble yucna | 9



E Cpenu 4duce.l
2; 0; v/2; 8,83; 1; 4 —V11; 200; —100; % -5,12; - 2; 0,0002

48
HaAWJHUTE:
4) HATypaJIbHbIe YMCJIA; I') pauuoHaJbHbIe YHCJIA;
0) meJIble OTPHIATEJLHEIE UHCJIA; ) HppalHoHaJIbLHEIE UHCJA;
B) Leibleé HeOTPULATEe/IbHBIE UMCIIA;S e) meldcTEMTeNbHEIE UMCIA.

13 Karkoe MHOMKECTBEO ABIACTCH:

a) obdbeguHenuen MHOMecTE N U Z, ux nepeceueHueM;
D) obeepuHEeHHEeM MHOMKeCTB @ u R, HX nepecedyeHHem;
B) oDLeaHAeHeM MHOMEecTE N W @, WX TepecedeHHeM;
r) obbeguHeHHueM MHoOMXecTE Z 1 R, ux nepeceuenuem?

14. OTMeTbTe Ha KOOPAHMHATHOH NpAMOH TOUKH, COOTBETCTBYIOINHE UHC-

JAM:
12, 1,
JT; =\11; J12.3; 32, 2 3— 0; 1,6 +/2.
13’ 2’
15. VEKamxHuTe OATE sHadYeHHH NepeMeHHOH a, IPH KOTOPBIX YHCIO JE
HABAHETCH PALMOHAJNEBHBIM KM IIHTH EHHHEHHﬂ., HpHM EOTOPREBEIX 3T0 HWHC-
0 ABJAACTCA MPPANHONAILILIM,

16. IIpueeanTe npHMep YHCIA, KOTOpoe ABIALTCH:

4) palMOHAJBHBIM M HeleJbIM;
) meHCcTBHTeILHEIM, HO He PalHOHaILHBIM;
B) LeJbIM, HO He HATYPAJIbHBIM.

CkauaH ¢ vi.com/material100

17. IIpounTaiiTe YyTEEP:EIEHHS U BhIDEPHUTE BepHBIE:

_18 ¢ Z; % e N: 3,38 ¢ Q:
205 < Q: 2.5 ¢ R: 2+2 ¢ R;
J3 ¢ N: J2 € @; 3%+D,255R;
0,15 ¢ Z: 0,(8) ¢ R: Pt o
1_3. BH,HHH.IHTE C MMOMONILEY JHAKA — COOTHOIITCHITT ME‘:}I{JI}? MHOMICCTRAMIIS
a) @ n N; B) R u N;
0) Q@ u Z; r) R u Z.

19. Mzobpasure HA KOOPAMHATHOH NPAMOH MHOMKECTBO YHCEN, YIOBJIET-
ROPARINEE HCPABCHCTBY
ajixL g B) ¥

=1; o 0 < xs2,b
6) 2 <x < 4; M bsxx

Tih e) x =10,5,

10 BEELEERE Yvcna v BblMUCNEHUS



20. Hailigure 3HaYeHHEe BLIPAMEHHA:
a) J_— v”l_l, ecii a = 1, b = 0,64;
0) m, eciH ¢ =1, b =0,64;
B) 2Va+4b, ectn a = 0,12, b= 0,01;
r) vaa—-b, ecan @ = 0,6, b =0,8;

n) Ja+vb, ecnim a = 0,7, b= 0,09;
e) —\ll'a—wfi;, ectu ¢ = 4,8, b= 0,64,

21. HaliguTe 3HadYeHHe BRIpAKEeHHA:
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.

2. CpaBHeHMe OeNCTBUTENIbHbIX Yucen

BaM y:Ke HOpUXOAUIOCH CPABHUBATL JeHCTBUTENBHBIE YHCHER - JPM om/materizl100
ATOM JAJA Ka)JOro BUja YMCeJ MCIOJIL30BAJICH CBOM croco® cpaBHeHHS.
HanomHMM HeKOTOpbIe M3 3THX CIIOCODOB.

N3 aByx oOBIKHOBEHHBIX Apobell ¢ OAMHAKOBBIMU 3HAMEHATEJIAMH
fonnure Ta, v KOTOPOH YHCJIHUTENL Oonnmre, Hanmpumep, cpaRnmum jaBe

5 7 .
apobn = m 9" YrobBl BOCHOJB30BATHCA NPABHJIOM, IPHBEIEM HMX K 00-

6
2 15 T 14 Do
MeMy 3HAMEHATENI0, HONYUHM: — === , —=-— 3ZHAYHT = > —.
6 18 9 18 6 9
Y106B1 cpaBHHUTE O0OBIKHOBEHHYIO JpoOb H JeCATHYHYIO, HYKHO IIe-
peiiTH K KaroH-HuOyab oaHoM dopme npeacrasiaedud jgpodeii. CpasHuM,

HalpuMep, 4HcIa % u 0,6. Yucuo g B BHJle JeCATHUYHOIl ApobH npej-

CTABUTEL HEJL3sI, MOITOMY 3aNHUIIeM B BHJe OOLIKHOBeHHOH APOOH YHCIIO
3 o R 5.

0,6. ITosyuum: 0, 6= ; Tak kak 5 >=, TO Ef{],ﬁ.

)

]

IIpu cpaBHeHHH UHCeJl PAa3HBIX 3HAKOB IIOJL3VIOTCA IIPABHIOM:
BCAKOE OTPHUIATENBHOE YUCI0 MEeHBbIIe IIOJOMHTEIbHOTO, HAIPHMEeD:
—-100 < 0,0017,

IIpaBuio cpaBHeHHA ABYX OTPHIATEJLHLIX UHCEI TAKOBO: M3 IBYX
OTPULATENbHBIX YUCe] GoJblle TO, ¥ KOTOPOr0 MOIYJb MeHbLIe.

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

IIpy CPABHEHUM YICEN, OAHO M3 KOTOPBIX WM 008 HMET BHA V4,
TIONL3VIOTCA CBOMCTBOM: TPH VBEJWUYCHHWH MOAKOPEHHOTO BHIpaKeHnA

& 1. NelcTBUTENLHLIE YWuCna i1



3HAYeHHEe apu{MeTHYECKOro KBaJpaTHOro KOpHsA Boapactaer. CpaBHHM,
Hanmpumep, yucaa 7 u 48. Tak kak 7T=+49 u V49 > 48, 1o 7 > J48.

¥1o0HO, OJHAKO, HMeTh OOIIHH cnocod cpaBHeHHA YHCcesl, KOTOPBIH
HEe ZABHCHT OT MX KOHKpeTHOro euga. Tarkoil cinocod OCHOBAH HA J@CH-

TUYITON JZATHCH,

HBBEETHG, T BCAEKOES EEﬁCTBHTEHBHDE THCIO MOMHO IIRDedCTABHTE
B BUje OeCHOHEYHOH HecsaTHUHOoM gpobu. 9ta apodb HepHojUUuecKEad, eC/H
YHUCT0 PAIHONANLIIOE, W HeNePUOIHUCCKAA, CCJTH YHCI0 HPPannoHanTLiIoe,

CpaBEHM, Hanpumep, uAcaa t © V10 : 71 = 3,1415..., av10=3,1622_...
ITudpe B paspage eIWHHUIL M JecATHEIX CORIANAIOT, 4 B pa3pAfe COTBIX

B IMEPBOM 4YHCIe cTOMT 4, a Bo BTopoMm — 6. Caemosarensno, m < +10.

ynpaxHenus

22, PacmoyioyRHTe B MOPAJAKE ROZPACTANMS HITCTA:

1L —1,3; 1,15; 11; —1,4.
3 8

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

24, Karxue nenble 4HCI8 PACHOJIOMEHb] MEHY YHMCJIAMIM:

a) —4,122... n 3,895...;
0) —6,240... u —-1,328...;

25. CpaBHHTe uHcJA:
a) 0,017 u 0,099;
0) —4,9 n —4,25;
B) —8,48 u —8,84;

11
— 0,6875;
r) 16 M

; 18

a)—2,882 u _EE'
26, CpaBHHTe UHCcTa:

a) 2,5 u —-25;

6) —3,01 u 3,001;
27. Cpasumure uncna:

a) 2,3(4) u 2,(34);

6) 1,0(5) m 1,0(05);

28. CpasHHTe unCHA:
a) 0,5(45) u 0,(54);
6) 0,54(5) u 0,545;
B) 0,(27) w 0,2(72);

12 RLEEER

B} —5,07 u —-2,708;
ry -2,25 u 0,627

e) 1% u 1%
13 14

k) —6,006 u 6,066;
3) —3455' u —34,75;

= 13
0,653 u =
H) 23 H 20

K) g u 0,43.

B) —0,14 u —0,41;
ry —2,35 n —3,25.

B) -1,34 u —1,(34);
r} 0,61 u 0,61(1).

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

Yvcna v BuiMMCNEeHWA
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29.| CparuuTe umcna:
a) 5,48(5) u 5,4(85); 0) —3,5(61) u —3,56(1).
30. HafauTe jiBa TOCTEIOBATENLILIX TATYPAILALIX YHCAA, MEHRJAY KOTO-

PBEIMH J38KEJIOUYEHO YHOJIO0: \/g; u’g; a5 u"ﬁ; \/ﬁ; \{E; \/ﬁ

31.| Cpanunre umena ¢ W V¢ Tpu yeaosum, 4To: a) ¢ > 1; 6) 0 < ¢ < 1,
CyiecTByeT Jid 3HAYEHHE ¢, [IPH KOTOPOM BEPHO PABEHCTBO Je =¢?

32. CpaBHHTE 4yHCHA:

a) 53 u 35; 8) 0,310 u 0,1J80;
6) 0,1V4500 n 45; r) —4.J0.2 u —0.7.

33. Hailigure 3HayeHue BbIpaMeHHHA:

2 _92.419. ( 2 _o2).419
a) 125 2?'121' 0) ‘125 27)' 57 °
34. Haligure cyMMY, PasHOCTEL, INPOH3IBeNeHHe W YacTHOE YHCe:
a) 2,4-10 % u 0,0125 - 10% B) 15,4+ 10° u 0,044 - 107;
6) (1,3 10%% u 5,2-107% r) (3,5 107%)% u (7 - 10754
35. HalinuTe 3HadYeHHe BbIDAKeHHA: CxauaH ¢ vk.com/material 100
8y T (7 Yy r) 10: (5°)° : 25
? =5 3
6) 11-* : 11'3 ; 11'7; e LU

F.5 .4

B) 5 . 512, 5211; e) 2}{}';' :17;';T83 '
36. Brruncaure:
LG L 5) 167 +16% 8) £ gy £
B9+’ gl0, g% g8’ 21 - (162 )23

3. MorpewHoOCTs U TOYHOCTE NPUONVXEHUN

Ilo rpadury GVHRIHHE y = x° HalileHb] TPHOIMKEHHBIE 3HAYCHH

270 PVHKOHHA mpd x = 1,0 u x = 2,1:
ecan x = 1,5, 1o y = 2,8;
ecin x = 2,1, to y = 4,4,
2 o s
1lo dopmyne y = x° MOKHO HAWTHA TOUHEIC 3HAYEHHWA 2TOH DVHKIIHM:
ecad x = 1,5, To y = 1,5° = 2,25;
econ x = 2,1, o y = 2,17 = 4,41,

§ 1. JelcTBnTENLHbLIE YMCna 13



IIpubnn:xénHoe 3HAYeHHE OTJAHYAEeTCA OT TOYHOrO 3HAYEHHS B IIep-
BoM ciayuae Ha 0,05, a Bo Bropom Ha 0,01, Tak kak:

2,3 — 2,25 = 0,05; 4,41 - 4,4 = 0,01.

Yr1ob6BI Y3HATH, HA CKOJBLKO NPHOJHKEHHOEe 3HAYEeHHe OTJIHYaeTcd OT
TOYHOID, .HH.,U,CI M3 ECI.HJ::J.LIEI'D yHMCOJA BHIUSCTEH MEHJJ.T_LIEE, T B Hﬂ.ﬁTP_‘l MO-
AVJAL PASHOCTH TOYHOTO H OPHOIIMEHHOTO 3HAYEHHH. JTOT MOIYVIB pai-
HOCTH HA3BIBAIOT aOCOMIOMHOU NOZPeiliocnbio.

ADCOMIOTHON TOTPeMIOCTLI0 TPHOTH-
HEHHOTO 3HAUeHHWA HA3BIBAIOT MOAYJE Pa3HOCTH TOUHOI'O M IIPH-
DOIIMMHEHHOIO 3HAUEHUI.

Tak, B paccMOTpeHHOM IpuMepe adCOJMTHAA NOrPEelIHOCTE NPUOJIH-
EHHOT0 3Ha4YeHHs, pasHoro 2,3, ects 0,05, a abconwTHaa NorpelrHoCTL
npubAMKEHHOT0 3HAYeHUA, pasHoro 4,4, ecrs 0,01:

12,25 - 2,3| = |-0,05| = 0,05; 4,41 — 4,4| = 0,01,
HaiiTu abcosOTHYIO MOTPEIIHOCTE 4 B
He Bcerga Boamo:xkHO. Ilyers, manpm- i ]
Mep, NpH HU3MePeHUM [UIMHBL OTPesKa |o° | 4 g Ckauasgc vk.cognaterialion
AB, nzobpa;xéHHOro Ha pHUCYHEKe 3, IIo-

JAy4YeH Pea3yJbTAT:
AB = 4,3 cM. Puc. 3

Mgb1 He Mo:KeM HAHTH abCOJMIOTHVIO HNOrPelIHOCTE NPHOIHAEHHOTO

BHAYEHUsI, TAK KAK He 3HAeM TOYHOr0 3HAYEHUs JJIUHBEI oTpe3ka AB.

B nopobHbIX caydasx BajKHO YKasaTh Takoe 4MCa0, DOJblIe KOTOpPOIo

adCcoJITHAA IIOIPELIHOCTE ObITh He MO:eT. B paccMarpHBaeMoM LIpHMe-

pe B KAYECTBE TAKOT0 YHCJAA MOMKHO B3sgTh uwcno 0,1. B camom gene,

1meHa medgenuda auHeHEH (0,1 cMm, ¥ mosTomMy abcoawTHadA TOTPENTHOCTh
OpuOIHHEEeHHOro 3HAYeHudA, pasHoro 4,3, He donbme uem 0,1, T. e.

|IAB — 4,3|<0,1.
FogopsaT, uro uucno 4,3 ecrh NPUOMHKEHHOE 3HAYEHHE [JJIHMHBI OT-
peaka AE (B caHTHMeTpax) ¢ TouHOCTREIO mo 0,1.

Boobie, ecan x = a U abcoN0THAA MOTPEITHOCTE 3TOre IpHOIHECH-
HOI'O 3HAYEHHHA He I[PeBOCXOAMT HeKOTOpPOro 4Hcta /i, TO YHMCI0 @ Ha3bl-
BAKT NPuOAuMERHBIM SHAYCHUEeM X ¢ movnocmsio do k. ITuaryT:

X = a ¢ mounocmsio do h.
HcenonsayioT Tak:ke TAKVIO 3alIHCh:
Lo o o

14 BLEEERER Yvcna v BbliMUCNEHWA



EHHHGB rxr=axh OsHAYA4eT, 9T TOTHOE SHAYCHHE
lHepeMeHHOH X BAKIOYEHO MeXJy uuciaamMu a — h
wa-+h, T e

g —hsxsa-+ h

Hanpumep, Ha PpyJacHe o0ceB HaOHCAaHO, YTO eTo
aauHa paeda 18 = 0,3 M. 3HauuT, ecau [ UCTHHHOS
3HAYEHHE JANHHEBI PYJ0HA (B MeTpax), To

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

-
ra
=

110

TounocTs nNpUOIMIKEHHOr0 3HAYEHWA 3aBHCHT OT
MHOTHMX OpUYMH. B wuacTtHOCTH, ecaud NOpPpHOIHKEHHOE
3HAYeHHe IOJYy4YeHO B Ipolecce HM3MepeHUsda, ero Tod-
HOCTh 3aBHCHUT 0T mpubdopa, ¢ NOMOIIbLID KOTOPOTO BBI-
NoJHAIOCE H3MepeHue. Hanpumep, Ha MeIHIIHHCKOM
TEPMOMETPE JeJernusa manecennl ueped 0,17, DTo gaér
BOBMOMEHOCTE H3MepAT: TeMIepaTypy ¢ TOUHOCTBIO MO
0,1°. KoMHATHBRE TepMOMETD, HA KOTODPOM JejIeHHHd Ha-
necensl uepe3 1°, Mo3BOAET WIMEPATL TEMIEPATYPY
¢ TouyHocTeio jmo 1°. Ha Toproeeix Becax, Vv KOTOPBIX
OeHa JeJeHA IIMTKAJABL 5 T, MOMHO B3BEIIHBATE ¢ TOTHO-
CTLIO JIOo D T.

JlnA oIleHKH KauyecTBa H3MepeHH:d MOMKHO HCI0Jb30-
BATE OMHOCUMEABHYK) NOZPEwHOcns ITPUDIMAEHHOTO CkauaH ¢ vk.com/material100
3HaAYCHWAA,

OTHOCHTEILHOH TOTREITHOCTRIC TPH-
OMHEEHHOTO 3HAYeHHA HASBIBAeTCH OTHOIIeHHe adcoJIIOTHOMH
HNOTPENIHOCTH K MOJYVIHN NPHUOJIMAEEHHOTO 3HAYEHIS.

DTHDCHTEHLHYH} OorpeliHoCTh IPHHATO BRIpDAMKATE B IIPOIOeHTAX.

B Tex crxyuasx, Korga abCOMOTHAA HDOTPEIIHOCTE IPHOIIKEHHOTO
SJHATCHHA HeH2RECTHA, a4 H3BCCTHa TOALRRKO e TOYHOCTE, OTDAHHTHEATROT-
CcAd OLEHKOH OTHOCHUTE/IbHOH IIOIPelIHOCTH.

PacemorpumM Taxkod npuMep. llpn mamepeHHmn (B caHTHMeTpax) TOJ-
ITHHEBI # cTerna W AAWHB] { KHMAKHONA TOMKH TMMOTYYHIHE TaEHAC D3y IETATEI

bh=04+0,1: {=100,0 =0,1.

B nepeoM cJaydae OTHOCHTeJIBHaA [NOI'PeNIHOCTE He IPpeBOCXOIHT

0,1 , 0,1
—.100%, rT.e. 25%, a Bo BrOpoM He npepocxoaur — - 100%, . e.
0,4 100
0,1%. I'oBopAT, 4TO B NEepBOM cCJy4ae HM3MepeHHe BLINOJHEHO ¢ OTHOCH-
TeJIbHOI TOUHOCTBLIO 10 25%, a BO BTOPOM — € OTHOCHTEJILHOI TOUHOCTBLIO

no 0,1%. KadecTBO BTOpPOI'0 M3MEpeHMA HAMHOI'O BbllUe, YeM I1epBOIo.

& 1. DecTBnTEenbHbLIE YWUcnAa 15



YnpaxHeHus

37. OrpyvrouTe uncaa 17,26; 12,034; 8,654 mo mecAThIXx W HaliguTe ad-
C{J.]II{JTI-I}?IO ODOTPeIHACTE KAEIOTO HE H[}HE.HHJREHHBIK SHAYEHHI.

38. Haiignre abcoJHNTHYH MOTPENTHOCTE TPUOIMKEHHOTO 3HAYEHHUA, T0O-
" JIyUYeHHOTO B peay/IblaTe OKpPVIVIEHHA:

a) uncna 9,87 go eguHMI];

6) uucna 124 no mecATKOB;

B) uncaa 0,453 mo gecATHIX;

r) uucaa 0,198 go cormix.

w 1 5
39. IIpyu BLIMOJNHEeHHH BBEIYHCISHHH Tpodh = 3aMeHHJIH TecATHYHOH Tpo-

on10 0,14, Kaxoma abcooTHas MOTPENITOCTL DTOTO TpHOAMmentnd?

40, B wakwx rpaHHnax 3axkJvuYeHO YHCIO I, ecJH:
a) y==6,b+0,1; 8) = 1:27-+.0,27

41. Ha ymaxoBKe TPOCTOKBAIIHN MalHMCaTo, 9TO e majo XParmHuTh TpH
TeMmeparype 4 + 2 "C. B Kakux IpaHHIax 3aKIIOUYeHO 3HadeHHe
remieparypsl ¢ “C, gonyerumoe ans xpaHeHus?

42, Ha ynakoBKe TOBAPA VEA38HO, 4T0 ero Mmacca paBHa 420 r = 3%.
B kakux I'paHHANaEX daRJAiYeHa Macca O I' aToro TGBﬂpﬂ?

CkauaH c vk.com/material100
43. Ha kopobOre koHdeT yKasaHo, YTO OHA JOJHHA XPAHUThCH LUPH TEeM-

neparype 16 = 3°C. ¥YaoBrerBopseT JIH 3TOMY YVCJIOBHH) TEMIIEDATY-
pa BO3IyXa, paBHAL:

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

44, Onpenessasa Maccy MENMEA KAPTOMEIA ¢ TOYNMOCTLIO a0 1 KT, Manim,
yTo OHa pasHa 32 Kr. Momer JH Macca 3TOro MelIKa, H3MepeHHAad
¢ roudocersy g0 0,1 Kr, okasaTbCcH PABHOM:

a) 31,4; 0) 32,5, B) 33,2; r) 30,7?

45. HadeprHTe OCTPBIA VIO H M3MEPLTE ero ¢ IOMOIIbK TPAHCIOPTHPA.
EH.R{]BH. TOTHOCTE ITOJYVHEHHOTD I)EE'I}TILTH.TH.?

46. TIpyu U3MEepenuH ULl CTEP/RITA MOJLI0OBANNCE PASTHYALIMHA H3MEe-
PHTEJILHBIME HHCTPYMEHTAMM: JHHeHK0H ¢ MHJILIMMeTPOBBIMH Aetie-
HHAMM, WTAHreHIUPKyIeM (geHa agenednsa (0,1 MM) 1 MEEpOMeTpOM
(mema gemenna 0,01 mw). IIpw sToM OBITHM TOMVYEHBI PE3yaBTATEHI:
17,9 mm, 18 mmM, 17,86 My, KakyuM HHCTPYMeHTOM BBIIIOJHEHO Ka-
IO M3 VEASAHHBIX H3MEPeHHH M KAKYH TOYHOCTH JAET HKaMAbIH
WHCTPYMEHT?

47. OKpyIHTe YHeIo 2,025 Jo mecareix. HalignTe oTHOCHTeJABHVIO IIO-
IPelHOCTh HPHONHKeHH A, IIOAVUeHHOrO IIPY OKPYIIIeHHH!.

16 NHETEERER Yvcna v BblYMCNEeHUs



48. BrinoaHaa jgadopaTopHYVI0 paboTy Oo onopeleJeHHI ILTOTHOCTH Helle-
34, YYEHHE TOJVUIHI pesayiasrar 7,6 r/cu”. BerducauTe OTHOCHTEB-
HYI0 NOTPEITHOCTE JKCIIePHMeHTANbBHOTO peayJibTara (TabiuyHoe 3Ha-
YeHMe ILTOTHOCTH Xejle3a papHo 7,8 r/cm”).

49, IloBepxHOCTE Seman paeHa 510,2 MaE EM® (¢ TOYHOCTBIO [0
0,1 mau km?). OUeHUTEe OTHOCUTENBHYIO LIOIDEIIHOCTh IPUGIMHEH-
MOTO 3MaYCHHU,

50. HMamepuan TOIMUNY YeJOBEUCCKOTO BoOJOca d W paccroAnme or 3em-
aa go Jyuwer (. llomyumam d = 0,15 MM ¢ TOUHOCTBRIO [0
0,01 mm u { = 384000 Em ¢ TounocThi g0 500 km. CpapHuTe Ka-
YECTRO HM3MEPENH, ONENHB OTHOCUTENLILIC MOTREITHOCTH,

51. CpapHHBaA ¢ HVJEM SHAUSHHA BbIPpAMeHHN, VUeHHE IOJYUYMHI cle-
AVIOIHE Pe3yIIETATHI:

y O 1) I 0 2. 47 -9J2 <0
3. 643 -3.J6 >0 4. TJ11 - 612 <0

Ilpn sTom oH gonyctuan ommdOKy. HaliiuTe eé m mcnpasrwTe.

52. loka:uTe HEepaBEeHCTBO:
a) 6a(a + 1) < (3a + 1)(2a + 1) + a; CkauaH c vk.com/material100
6) (2p — 1)(2p + 1)+ 3(p + 1) > (4p + 3)p.

53. a) Paanmoctn wopmeit ypamuenust X — 8x + ¢ =0 paseEa 16. Haiiau-
T® §.
6) CymMa KBajpaToB KopHeit ypasHenus x°— Tx + ¢ = 0 pasHa 29.
Haiimure ¢.

KOHTpOnbHbIE BOMNPOCHLI U 3aaHUNA

HazoBuTe OCHOBHbIE YWCNOBbIE MHOXECTBA. 3anvuwute nocnenoea-
TENBHOCTE COOTHOLWEHWIA Mexay 3TUMKWM MHOXEeCTBaMWU B BUOE UENou-
KW BKJIKDYEHWIA U NPOUNNKCTPUPYWUTE € PUCYHKOM.

Chopmynupyinte u sanuwute B OYKBEHHOM BWOE 3aKOHbI CNOXEHWs
N 38KOHbl YMHOXEHUA Yucen.,

Cdhopmynupynte n 3anvwnte B Bnae OYKBeHHOro paseHcTBa CBOWCT -
Ba HYNA NPW CNOXEHWUY, CBONCTBA HYNA W 84WHWLULI NPY YMHOXEHWN,

Y10 HazwiBaeTcs abCONOTHOW NOrPEeLHOCTLI0 NPUONMXKEHHOrD 3Ha4e -
HUA? OBBLACHWTE CMbLICN 3anucKn x =g = A.

Y70 HasbiBaeTCA OTHOCUTENbHOW NOrPeLHOCTbLIO NPUBNMXEHHOrO 3Ha -
YyeHuna?

5 1. NeihcTBuTEensHbIe Yyucna TE



NMPUNTOXXEHUS MATEMATUKMU
B PEAJIbHOWU XXU3HMU

4. Pazmepbl 00bEKTOB U ANMUTENBHOCTbL NPOoLLEeCcCoB
B OKpyXawuwem mMmupe

B npupoae cymecTBYIOT KAK O4YeHb DOJIbIINE 00BEKThI, TAK M O4YEHb
manabse. X MOMEHO M3MEPHTH M IOJIYYHTH IIPEACTABJIEHHE O DASIHUIAX
WX BEJIWYHI ¢ TOYKH 3PEHHUS MaTeMaTHRH, Cpeln MaJdLIX O0LeKTOR MOJK-
HO OPHEBECTH OPHMEep aATOMOEB, COCTOAIIHX H3 3JeKTPOHOB M Alep ¢ pas-
Mepamm 1 A (anrerpem mam 107 M), ManeiMy pasMepaMy obJIagaroT
BHPYCEI, DOJBIIMHCTEO U3 KOTOPBIX uMerT aiauHy or 20 go 300 Bm (Ha-

HOMETD, T. €. OJHA MILTHApIHAS "acTh merpa — 10 ° m). B To me Bpe-
MA OKpV:Kaioomad Hac BceleHHaa orpoMHa, M B Hell HaXoIHUTCA OYeHD
MHOI'0 OrpoMHBIX oOberroB. Hanpumep, Hnoutep — camad doabluas

maaneta (ComTHewHOH CHCTEMBI, TA30BBII rUTadT. Ero sKBaTOPHAIBHBIN
paguyc pasen 71,4 Tnic, ®kM, T, e, 7,14 - 107 w1,

Paaruuna EKacapTcd He TOIbKO PasMepoB OKpPVEAWOIEIo MHpa, HO
U IJAWUTEIBHOCTH LIpoHeccoB B Hém. CyuepObiCTPOE MK CAMOE KPATHOE
coDLITHE, 3aUKCHPOBATHOE VICHLIME B MCTOPHH HAVEH — DTO MTPOXOK-
ITeHHe peHTreHOBCKOTO (JOTOHa dYepes MOJeKyay Boaopoiga. OHO paBHO
247 senrtoceryun (1 3emroceryuma pasma 1077 ¢), T. e. 2,4Fauad OFbeimaterial100
Cpeay XHMBOTHBIX, OTHI H pPbld OYeHb PASHHTCA CHKOPOCTh HX [BHIKE-
Hus., Tak, OTHOA cAOCAH — KOPOJAL BEPTHKANBHOTO IOETH, DTHEKHPYA
HA Jo0OBIYY, PASBHBAET CROpocTs: o 360 xm/u wmn 3,6 - 10° M/u. He
CIVYAHHO eI0 HMeHeM Ha3BaH CKOPOCTHOH IIoesl]. A MopCKOH KoHEK
ILIABAeT CO CHOPOCTHLI Beero Jauiub 1,5 m/d.

ynpaxHeuus

54 HpHBE‘,ﬂ;HTH IPHIMEDREl OYUEHB OOIBIINX HW OYEeHb MAIBIE BEITHYHH

W VEaEHUTe wX pasmepnl. (JImg momcka wHpOpMAIMH BOCTIONL3VIH-
Tech JaHHbIMH M3 HHTepHeTa MM H3 CIPABOYHHKOE.)

55. IlpuBegure ODpUMepBl IPOLECCOB, PASIHYAKIIHXCH 10 CKOPOCTH HX
MpoTeRKaHA: OUCHE ﬁLICTpLIX T OYCHE MCETJICHHEIX, {I[JTH IMOHUCEA
uHpoOpMALHUK BocHolbayiiTech paHHbIMHM u3 Hureprera wuiam us
CIIPABOYHHKOE. )

26. a) Paccrogumna MesIy 3BE3TaMH M3MepdAoT B CBETOBEIX Tojax. Cre-
TOBOH ToJ pakeH npuMepHo 9460 mapa km. Ot 3pe3gnl X Jo 3Be3lbl
Y PaccToAHIe 4 CBETOBBIX JIeT. BHHHILIHTE I9TO pPACCTOAHIE B THICH-
JaxX KHJOMETPOR.

0) Poccuiickue y4éHble H3 IOCYJApPCTBEHHOI'0 HAYYHOIO LeHTpA BH-
PYCOJIO'HH H OMOTEeXHOJIOT M QEEETGIZID caejJaJlJH CHHMEKH HOBOTO

18 NEEEEE Yvcna v BblYMCNEHWA



57.

28,

39,

60.

61.

S.

eupyca SARS-CoV-2 mong mukpockomom. Pasmep dacTHIl cocTaBaAeT
100—120 M. 3anuimuTe pasMep YacTHI[ HTOr0 BUpyca B MeTpax.

OnHA CeKVHIA — MIHOBEHME JJIf YeJOBEeKA H LeJad JIMO0XE ¢ TOUHH
3perA  aToMOBR H  OJeKTponon, Heroopyiménnniil HeaoBedecKHH
B3IVIAJ MOMKeT 3aMeTHTh ABIeHHA, NAllHecd OYKBAJIBHO eIHHHIIEL
MmLtHceEVHED (1 MmiummcekyvHIa papHa 107° ¢). OgHa HaHOCERVHIA
emé menblre u cocraeager 1077 ¢. Ilocumraiite IHCTAHITUIO, KOTO-
PPV HY III](‘JIE,E[F!T TaCTHIIA GO CROPOCTEHY CBETA 343 OJHY HAHOCEEYHIOYV,
¥ pe3yaRTaT 3aldliiTe B MHJIINMEeTpax.

Coppemennnie (hoToanmmapaThl AEJAOT OTPOMHOE KOJTHYECTBO KaJPOB
38 KOPOTKHI IpoMeKYTOK BpeMeHH. Pexopa cocTapiadeT 6 MHEILIHO-
HOB EAOPOE 34 CERYHITY. MosxuaO }TBI/I,D;ETI: U[]ﬁHTHH, HOTODPBIE YeJ10-
BEUCCKHWH TTad HUKONMa He CMOKeT VIOBHWTL. 3a KaKoe BpemMsa IIpo-
HMCXOIHT OJMH Kajp B Takom doroannapare? PesyibTaT 3andinlTe
B HH.H()CEHYH,E[HX.

YIopocTHTe BHIpa:KeHHE:

) 2ab a-b | 2a i b
a?-p? 2a + 2b at+tb b-a’

y I.i i xyz o y

x-y Z2+¢ |\x-yf £-¢)

0)

Pemmure cucTeMy ypaRIenA:

- - 2 2 - E
a) x-y =1, 6) x“ +uy t?a,
xy = 240; 2x = y=15.

CKOIbKO pPELIeHMH HMeeT yYpaABHeHHe:

a) 22 - 2x — 5; 6) x* = |x[?
X

NMpakTUKO-OpUEeHTUPOBaHHbIE 3ajaum

Yacro, gaxe He nmogo3peBasa 00 aTOM, BRI CTAJIKHBaeTeCch B OBITY

¢ HeOOXOAMMOCTREH) NPUMeHHTE Te IJH HHEBIe MATeMATHUYeCKHe 3HAa-
HHA. II&]’[DHMED, OIPpHEHIBIBaA, XBATHAT JH BaAM HAJHYHBIX JeHeD Ha
HNOEVIIEY I[IPpOAYEKETORB, HJAH IIOMeCTHTCHA JIH TeJdeBH30D ¢ JHAMNOHAJNBRD,
OAMHA KOTOPOI VEA3aHa B AoiIMax, B HHINY mEapa. PaccunTeiRas
BpeMd, EKOTOopOoe BabMM HDI—IB.,IIDﬁHTCH, YTOOEI ,I[D'E'pﬂTI:-GH J0 MeCcTa BCTpe-
4yd ¢ JApYrom, Bbl o0#asarenbHo Dyjaere YUMTBIBATH MU CKOPOCTH IIEpe-
OBMIEEHHSA, M PACCTOSHHe a0 MecTa BeTpedu. Ilpm mpuroroBrenHn
HOEBOTO ﬁJII-DJ_T.,El EaM T[OT]_]EEI'}?ETCH, HanopumMep, Tayroe MATEMATHUeCHO

& 2. MNpunoxeHna MmarTeMaTykn B peanbHON XU3HW

CrauaH ¢ vi.com/material100
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NOHATHe, HKAK YACThE OT YHCIA, A TaKXeée 3HAHHA O IIepeBoje OJHHX
eJMHWL, H3MepeHHsa B jgpyrue. Henm BRI 3aXOTHTE DOJTOMHWUTE CBOH
JeHRTH Ha BEJAI B ﬁﬂHI{-, To 00g3aTeJRHO TOABHUTCA MEICTEL O TOM,
B KaKOM DaHEe 3TO ERITOOHee BCel'o CIeaTh, MCEONA 3 HDEHJI&PE.EMDﬁ
HM IpOmeHTHOH cTrasku. HMayuasa meTopHIO pasBUTHA 4Yell0BedecTBA,
CTAHOBHUTCH TTOHATHO, YTO PA3BUTHC MATCMATHEHR KaK HAYVEN HaYaJ0Ch
BO MHOI'OM ﬁJIEiI‘D,IEﬂpH TOMY, UTO JHIHA R&J’R,ﬂhlﬁ JeHb IIOIIagaJHd E CH-
TYALMHA, KOTOA HALO DBLIO YTO-TO CKIALBIBATE H BBIYHTATH, YMHOMKATH
H JeJHTh, HAXOMAHNTE AHAYUCHITA Pas3JHYHEIX BCIHYHH, TO ECTH EﬂHC,IILIﬁ
Yyed0BeE OBLI EBIHYHIeH HCEATE pellleHHd APAKMUEKO-0PUCHMUPOSRH-
HbLX 3000y, CBI3AHHBIX C €TI0 KM3HBIO B OblToM. OKAa3aI0CE, YTO HIPO-
IMeCChl, TTPOACKOTANIIE B pCﬂJ’IBHDﬁ FHIHHT, ITpome BCeT) OITHCEIBATE
C IIOMOINBH MaTeMATHUSCHKHX MD,H,E‘.HEI-?, a4 YMeHHe pelllaTh HPAaETHEO
OPHEHTHPOBAHHBIE 3ATAYH HE3AMEHHMMO B IPAKTHUYECKOH JIesaTelIbHOC-
™ H HDBCEEHGBHDﬁ HHAZHHE YeJOBCEA.

PaceMOTpUM HEKOTOPBIE MPAKTHKO-OPHEHTHUPOBAHHLIE 3aa4H.

Jagauga 1. Hagexga MuxaiimopHa pelnmaa cjelaTk PeMOHT B Troc-
THHOH, B KOoTOpoM uMmerrceda oxHO (120 % 130 cem) u aseps (800 x
x 2000 mm). Oma Bmifpaja B maraduHe oboH B pyJjoHax (pasmep
ogHoro pyaoua 10,5 x 1,06 M) mo mene 2300 p. 3a oJMH pPVJIOH,
a raksxe gamuHar no uede 1100 p. za yvnakosry. Xsarur am Hape-
swae Muxaiinonne 25 Teic, p. Ha MOKYOKY OTHX MaTepHAJI0B, CCIH
TocTHHaA HUMeeT pasMepsl 4,5 *, 6 x 2,7 (1 % 1 % B), a JaMBHAT, IIPO ~tcrizl100
JATCeH VIIAKOBHAMHK 110 2, 7’4 m? B Haﬁfﬂ,u,ou‘?

» Kakpnaa creHa uMeer (opMy NIpPAMOYIOJbHHEKA, I03TOMY MOMKHO
HailTH 00V LJIOWEALE CTEH:

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

YuuTBIBAA, YTO ABeph M OKHO He MOIJIeMAT OKJIeHKe 000AMHM, BBIY-
TEDM IIJ3 HHI/IH,{-‘HHUH IIIOUMIAIN CTeH ILI0INAalE OKHA K ,I[BE[]H.

Hmeem S, . =120 em 130 ecm = 1,2 ™ - 13M—laﬁm,
"ﬂﬂf‘b“ = 800 mm - 2000 MM =08 M 2 M= 1,6 M Z
Torza S . = 56,7 m° — 1,66 »*® — 1,6 m* = 53,54 m°.

OEJIEITHR
Haiigém, Kakyio II0IAaAER MOMKHO OKJEHThH OTHHM PYJIOHOM 000CB:

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

Torna Hane:xnge MuxaiinoeHe no"ajgodurcea 53,54 : 11,13 = 5 pyno-
HOB, IIEHA KOTOPBIX coctasuT 2300 -5 =11500 p.
Haiiném miaomaib I0Jia:

S =4,5 M- 6 M= 27 M.

noJia

Orcrofa ToaydIuM, UTO IS rocTHHOH noHagmoonTea 27 @ 2,74 = 10 vna-
KOBOK JIAMMHATA, OeHa KOTOopeIX cocraswT 1100+ 10 = 11000 p.
Taxmm ()ﬁ[}H.H[]M, A TODOKYIIKIT BCeX MATEDITIAITOBR HE{]ﬁX(},IﬁI-IM[]
11500 + 11000 = 22500 p., a spauur, Hapemxge Muxaiinosse xBa-
THT HMeMINelcd v Heé cyMMbl. <]
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Jagaga 2. MoOuiapHBIH omepaTop IpeniaraeT TpH TapHda COTOEBOH

CBASH.
Tapud Yenopus Tapuda AboHeHTCKaAA ILnata
ILIaTa cBepxX Tapuda
Bxopgampe 3BOHKH —
OeCTLTATHO, HMOXOMATITHE
1500 p. 3,9 p.
«1500» | 3BOHEH — OecILIATHO 5 MEC.‘:[]II an Mmf v
2000 MHO B MCeCHI, yT
OeznmmvuTEEE MATepHeT
Bxogamime 3BOHKH —
GeCIIIATIO, HCXOMAIIHEe 1,5 p.
BBOHEW OeCTTATHO 2000 p. 3a MHHVTY,
« 20000
4000 MHuH B MeEcHI, B MecsHl] 40 p.
Hurepomer — GecmiaaTio 3a 1 I6
10 TH & mecHr
Bxogamipme 3BOHKH —
fecnIaTio, HCXOTAIIHE 3000
«3000» | sBOHEM feCnaaTHO, p- 30 p. 3a I'G
B MecdIll
Huteprer — GecmiaTHO
30 I'6

Anron tparur 2500 MUH B MecCHI] HA MCXOAAIINE 3BOHEHM I1°3% G om/matenallll
HWnreprnera. Kaxoil rapud 6vaAeT IS HMero CAMLIM BLITOIILIM 7
PaccunraeM pacxofsl AHTOHA [0 Ka)KIOMY TapHDY.
ITo mepBomMy Tapw(py OHH COCTARAT
1500 + 3,5 - 500 = 3250 p.,

o BTOpoMYy Tapudy —

2000 + 40(35 — 10) = 2000 + 40 - 25 = 3000 p.,
a 10 TperbeMy —

3000 + 30(35 — 30) = 3000 + 30 - 5 = 3150 p.

Torza caMbIM BBITOAHBIM Aad AHToHa tapudom Oyaer Tapud
«2000», <

Jagaga 3. Bepa HuromnaeesHa BEIpacTHJIa OOJBIIOH Ypodkal OT'VPIOB

1 pellnJa 23aMAPHMHOBATL HUX. B penenTe ObLI0 YHKA3AHO, 4YTO JJIHA
NPHUTOTOBRIEHAA MAPHHAAA el moHagobuTes 2Y%-H pacTBOp VKCVCAa.
Ho B HEaTHUHH ¥V Heé oKazaicd ToAbKO 9%-11 pacTBOp, a MarasmHEI
yiae He paboranu. Croabro Bepe Huronaesne HysHO p00aBHTH
BoAEI B 800 r 9Y%-ro pacrBopa yEcyea, 4TOOB MOIVINTE Heobxomu-
MYKH KOHIEHTPAaIIHIO IJ4 MapHHaza?

IIyere X T BOABI HAZO O0GABHTE B 9Y%-i pacTBOp VECyCa IJIA TOY-
yeHHA 2%-ro pacTBOpa.

§2. NMpunNoXxXeHa MaTemaTmKkn B peanbHON XW3HWU 21



CocTraBuM TadbIHUILY.

Pacteop Macca pacteopa, ¢ |Macea yrcyea, r
9%- 500 500 - 0,09 - 45
2% -1 200 + x (500 + x)- 0,02 - 10 + 0,02x

Macca YECYCa IIpH nobaBleHNNA BOABLI He MeHdAeTcH, Io2TOMY IIOJY-
M

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

Pemus ypasHeHue, yaHaem, dro x = 1750 r, spauur, HeoDXoLmMO
800 r 9%-ro pacreopa vekcyca pazbasuTe 1750 r BoAbL AJA IIOJY-
venusa 2%-ro pacreopa. <

ynpaxHeHus

62. B RakWuX efMHHIIAX B HaIel cTpaHe 0DBIMHO HM3MEepAT CIeAVIONHe
BeJIMYHHBI:

1) BeICOTY XOJOAMJIBLHHKA;

2) ILIollAajlb IIOBEPXHOCTH TeJa 4delloBeKa)

3) WHPHHY pPeKH;

4) wmaccy TadIeTKH;

D) CEOPOCTh JBMMEEHHHA dyepelaxy;

6) sapaborHbIi GOHEA KPYOHOH KOMOAHHH, Crauan ¢ vk.com/material100
7) maomaik CTPaHBI;

8) mMaccy ATOMHOI'O JIeJOKO0.JIa;

9) 00BEM IErKHX UeTOBEKA;
10) mmomans pyTHOTEHOTO O]
11} auamMeTp EKoJeca CAMOKATA;
12) wmaccey cobaru;
13) ypomaHHOCTE NIMEHHIILE] 3a OTpPeNeJéHHBIH T'o;
14) momajgs JAYHOIO YYaACTHA;
15) CROpOCTE MACCAKHPCKOTO CAMOJETA;
16) TonmMHEY BOJOCA;
17) obbéM BOABI, IIOCTYVIHMEBLIEH dYepes cHCTEMY BoJocHAO:KeHHA;
18) m™Maccy caxapHOTO OEcKA IJA OPHTOTOBISHHS OTHpora?

[,H,.-"IH OTBeTa Ha BONPOCHL 3aJaYH BBI MOMKeTe BOCHOJB3OBATLCHA JaH-
HBIMH H3 HHTEPHETH HJIH C]IIJHB{J‘-IHHI{'DB.]

63. Pogurenn panu Agwae 500 p. HA HOKYVIKY TeTpajgell K HOBOMY
vaedHOMY Toay. CKOOMBKO TeTpamed oHa CMOEET KYOHTL, €CJaH CTO-
HMOCTHL OJHOM TeTpagHd cocrapider 26 p. 50 k.?

64. [ammne poaurenu gaau 500 p. Ha MOEYIEKY TeTpamgell K HOBOMY yued-
HOMY TOHY. ¥3HAB, 4TO B OMIKANIIEM MATA3SHHE OJHA TETPAJL CTOHT
26 p. 50 x., Mamuaa pemmn ToexaTh B THTICPMapleT, T7AE Iena Off-
HoH TeTpaagn ObLIa Ha 20% wmenpme. Ha crodabro OonblIe TeTpameil
OH CMOMEET IPpHoOpecTH B FHIEepMApPEETEe, 4eM B MarasuHe?

29 HELELEEEE Yvcna v BbiYMCNEHWUA



65.

67.

68.

70.

Enena BramumHpoBHa, HAKOOHE JeHBEI'H K 29 deppand, pellliia IpH-
oopectun xomoguabHUE 3a 45000 p. M CTHPANBHYVK) MAIIHHY 34
22000 p. B marazwne g0 wonna (gerpang geiicreyver ckuara 100 ma
J100VI0 IMOKVIIKY, ¢ 1 MapTra mo 15 mapTa JeHcTBVeT CEMIKA HA CTH-
paneHele Mamuiebl 30%, a ¢ 16 mapra oo 31 mapra DelcTBYeT CHHI-
rka 156% ma xomommnnunuku, KHorma Enene Bmaanmmuponrne BunIrojiee
BCEro NpHoDpecTH XOJOJHIBHHE H CTHPAILHVIO MAalldHY B aTOM Ma-
raszuge?

B morom paiione mpesnogaraeTcs MOCTPOUTEL MKOAY, UKoMnKko yueh-
HBIX KaOWHeTOBR NJId o0yuamwIIHXcA HAYAJILHOH IIKOJBEI HAIO 3allja-
HUPOBATL B ILIPOEKTE, ECIM B 0JHOM kKabuHeTe IoMeunaercda He Qojee
24 ygamuxcs, a B MKOAY TOCJAE TOCTPONKH JAOMIKHEI TOCTYIHTL
38D merell mMIajlllerc NIKOJBHOT'C BoadpacTa?

6 asrycra Aprém yerponicA Ha padory. Sapiiara Apréemy Ovier
IMIOCTYIIATE Ha ero CHET ABa Pasa B MeCHII. 19-ro umemna EaiEgqoro
MecdAla ApTeMy OVIAVT TepeducIATE aBadc 3a paboTy B TeKVIILeM
MecAle B pasmepe a6000 p., a 5-ro unena ciaelyvOLWeEro Mecalla

OCTABIIVIOCA 4acTh geHer B pasmepe 48000 p. B mecsn Aprém co-
oupaerca TpaTtHT: 30000 p. Ha OPOAVETHEI H TOBapHEl A4 JoMa,
11600 p. Ha omaarTy HKoMMyHanbHEIX yeayr, 2000 p. Ha omaary
coToBOH cBasu, 700 p. Ha onaary Mutepnera, 6400 p. va GeH3wmH,
a tark:xe 10000 p. Ha HempelBHJAeHHBIE PacXoibl. Sa Kakoe HaH-

MeHblllee 4YHCa0 MecdAles Aprém cmoxer Haronurk 500000-p.. Ha omn

HEI]B()HH.‘IHJ’ILHHI& BZHOC IO HITOTEES, €CJTH ﬁFﬂFT IPHEAOCPHITBATRECH
ILJIaHA paCXD,I[CIB?

C OoMOWILK pPYJISTEHM H3MepbTe IJHHY CcBoero mara (B CaHTH-
merpax). HogecurTaliTe KOMHYECTBO IMATOB, KOTOPBIE BhI COBEpIIae-
Te, TpeoJoNeBRad PACCTOAHHWE OT JoMa J0 TKOJLI, ¥ 3alMIIHTe Bpe-
M#A, IOTPAYEHHOE HA 3TOT IYTh., SHAA AJHHY LIArA H KOJIHYECTBO
COABNAHHEBEIX INATOB, HHﬁ,ﬂ;H’l‘E pPaccTOAHEES OT CBOErC JOMA 00 IIEOBI
(B MeTpax), a Tak:#ke BEITHCIHTE CPEIHIOID CKOPOCTE, C KOTOPOH BBI
xonuTe B WKoay. (Yrodsl y3HATE AJHHY CBORIO LIAra, M3MepbTe Pac-
CTOAHPSe OT IIATEIL I0 ]:[HTRI/I.]'

Jdna npunmedenna wawenTor Codmsa ma MecAll CHH3MIa TEeHLI
B ceoéM MarazuHe Ha 10%. Ha croabro nponenTor CohHH Heod-
HOOHMO EF,I[ET X HOOBRICHTE Yaepes MeCcHID, T—IT(}ﬁhI BE[]H}”I‘]:\-{.‘-H K
VPOBHIO II€H, KOTOPLIA OLLT A0 CHMKeHAA?

AJIEHCEID ]._.[(-Z‘T]:IIZIBI-I":I},?r HEO’ﬁXO,I[HMD IIOEPacluTE B JEa CJIO0A CTeHBI HA
zacTerJEHHOM DanxoHe muprHoi 800 mm, gamuol 2700 MM M Bbl-
coroi 3200 vy, Qcrernenme 0aIKOHA H OAJKOHHBIN OIO0K 3aHHIMA-

1
T ? niaouaan ero cred. CKoOJIbKO JHTPOBBIX OaHOK KpacKHl eMy

HYJKHO KYIHTh, €CJIHM pacxojl Kpacku cocrasiaser 250 ma ma 1 m*
IIPpU IOKpackKe B OJAMH cJoH?

§2. NMNpunoxeHna MmaremMaTtmKkn B peanbHOW XKM3HW
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71. PomMagE 3axoTen 3akaszaTh HOBBIe IEHMHCHEI B HHTepHeT-MarazHHe, HO
Bﬂ'ﬁbl.fl, qrTd JOJNHIHO ﬁb.l'l‘b HAIIHCAHO Ha 3ITHEHEeTHe, yTOoOBL OHM II0-
Jomau eMmy o pocty. Torna Poman waMepus AJAWOY CTAPEIX OPIOK
IC0 BHYTPeHHeMY LIBY, H OHa oOKa3alack paBHoH 76 cm. nauHa
JHITHCOE IO BH}TTI}EHHEMF oIeYyY }’KHHLIBH.E’I‘CH H#A 3THEETHEE B ,E[I'UI‘I—
max (1 gwiim = 2,64 eM) 1 ABiIdAercd dyérHbiM uuciaom. Kakoe um-
€10 JIOJIHHO OBITE HAIIMCAHO HAa STHHEeTHe OoixXomdmux Powmany

JAHHCOE?

/material 100

72. Mapua AleKcaHIpPOBHA BCeTa 3aKasbIBajia Ha JeHb POEIeHHA IIH-
por ¢ msacom croumoctbio 1500 p. B kyvaubdapuun. Ho ell nogapunu
KHHUTY PENEeNTOR, W 0Ha PeIinag HCHeYL OHPOT ¢ MACOM CAMOCTO-
ATenbHo. HenoabayA cHHCOE HHrTpeIHeHTOB H JaHHBIe TabIHIbI,
H(),I[U"'—IHTHEI’I‘E, Ha CHKOIBED ]Jyﬁ.]'IEI/I BRITOAHES ORAIANIOCE HCIIEeYE ITH-
por camocroATennno, Kawxwme emé Oamga cMOKeT MTPHUTOTOBHUTL
Mapna AnlekcaHIpOBHa H2 OCTABIIHXCA IIPOIVKTOR?

Cnucox uHzpedueHmoe 0aA NUpPoza ¢ MACOM
TecTo: Haunnka:
MOJIOKO — 125 mu; - cepEMHA — 700 r;
- cIHBOYHOe mMaciao — 80 r; - pen4yarTbiil aye — 1 1T,
pactaTensHoe macao — 30 sr;| (130 r);
- caxapHBIH mecoxk — 20 r; « YepHBIH MOJIOTEIH meperr — 10 r;
- colib — D I} - coamb — 10 1
cyxue aposEKiI — 15 r; » CIHBOYHOE Macao —CK8g pykcom
MINeHHYHad MYKa BBICIIEro « Moadoxko — 100 m;
copra — 350 1. - pacTUTEJNbHOE MACIO (1A
CMA3KHM CROBOPOARI) — 15 mur.
Cmoumocmsv npodykmoe
IIpoaykT KonuuecTBoO CromMocTE, P.
Momnoko 1ax 20
CauBodHOE MAaciao 200 r 156
PacrurensHoe MAacJo 1 120
CaxapHBIH Oecok 1 kr a3
Cons 200 r 45
Cvxue OposssH 12 r 17
[IimeHUYHAS MYKAa 1 Kr 47
CBunuHA 1 &r 450
PenmuaTsiil IyE 1 &r 30
YeépHbII MOJOTHIH nepel; 20 r 40
LECERE 4Yvcna v BhIYMCNEHWA



73. Yupocrure BhipameHue:

a-3  6a-18) 5a-15 ab® - a® a-b
a®*-8a+9 a*+27) 4d® + 108’ o

a)

74. Penmnre cucTeMy VpaBHeHHH:
) 31~ dx =10, ) 0,4x — 0,2y = 0,4,
Tx+ by =237 x+ 11y =12,5.

75. Peunre ypaBHeHHE:

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

KoHTpOnbHbIE BONPOCHI U 3afaHNSA

Y10 Takoe HaHOMETp W 3enTocekyHpa?
CocTtaBbTe caMmu NPakTUKO-OPUEHTUPOBaHHYIO 3aaaqy.

ﬂJLE mex, Kmo xouem 3HdAMmb boabvle
CrauaH ¢ vi.com/material100

6. ToyHOCTL NpeacTaBNeHns NEeNCTBUTENbHbIX
Yyncen B BUAE AECATUYHLIX Apobein. Yvcno =«

PacemorpuMm BOOpoOChl TOYHOCTH I[IPeACTABIEHUS JeHCTBUTENIbHBLIX
yHuceJ B BUAE NecATHUYHBIX Apobei. Jlioboe pannonaabHOE YHMCIIO MBI MO-
skeM zanucars Judo B BMje KOHEYHOH JecATHYHOH apodu, nudo B BUIe
DECKOHEUHOH MepHOSHUeCKOH AecaruyHoil gpobu. ITpm sToM Beerma MOK-
HO VKazaThk OHGPY, CTOANIVI Ha J0D0H OO3HIOHH mocide zamATol. Ho
I HPPALMOHAIBHOrO uKeaa B obdulem ciavdae 0es HUCIOIb30BAHUA Bbl-
YHCJIHTEIRHBIX CPEICTE ¥ COOTBETCTBYIOIINY MATEMATHUECKHX METOIOB
aTO cIeJaTh HeBO3MOMKHO. Tak, HaopuMep, HaudoJee IIHPOKO HMCIOJb-

3VEMEBIH B mam#u Anw 12-paspaianniil KAaJLEYAATOP Ja6T AJT YHCTa JE
TOJIbKO IepBble 10 TOUHBIX AecATHUHBIX 3HAKOB (3Hauanmiux nudp) mo-
CJIe ZANATOH.

Hurepectio TPOCTGANATL, KAKAX VCIEXOB JAOCTHTIIH MaTCMATHRKH
H BEUHCIHTEJbHAA TeXHHEKEA B BOIIpOCe OpeJcTaBJIeHHA JeHCTBHTEIbHBIX
JHCEeTI JeCATHYHBIMHA ,E[p()ﬁHMPI Ha IpPpEMepe BBEIYHCIEHHWA HEOIHMYeCTBA
dHAYaIuX uudp [Oocje 3ANATOH 4YMCcJa T, PABHOIO OTHOLUEHHIO IJIMHBI
OEPYAEHOCTII K OJIHHE e AHAMETPA. Haspaamwe wueaa IIPOPSOIILT0 OT
nepBoi GYKBBI I'DEUECKOTO CIOBA MEPLQPEPELN («OKPYHHOCTE» ). IlepBeIM
2TO 0003TaYene UCTIONLA0ORAT ANTIIHHCKIH MaTeMaTHRE YHUILAM [[iKorc,
HO 0OIIeNIPHEATBEIM 0HO CTAJIO IIOCIe TOTO, Kak ero (HaunuaA ¢ 1737 roga)
CTAN CHCTeMATHYecKH yooTpebaars Jleorapyn Jitiep.

Ana Tex, KTo Xo4eT 3HaTbh Bonbwe 25



HI{H}KEM OCHOBHBIE 2Tallbkl B HCTOPHH BBIMHCJIEHHHA YHCIa T. HTI/I
ATHAIILI XAPARKTEPDHIYHITCH TERM, YT B HAMIAOM H3 HIIX HH.ﬁ,E[EHH[}E KOOI -
HECTRO 3MAYANIN ITH(P BO3pacTajJo ma TopPAJOK, T. €. 0T OANOH MH(MPLI
00 OecATHOB TPHJIHOHOR.

IMepengernii marematur smammuy an-Kamum B XV Bexe BbIUH-
CJIMJI UMCJAO T ¢ TOYHOCThbW 10 16 sHakKoB.

B XVII peke ronnanickui MaTeMaTHk JIvnonsd ean IlelineH BpIdHC-
JHJI 3D 3HAKORB UHciaa ©, a B 1706 roay npodeccop acTpoHOMHHE JIOHJOH-
croro I'pemem-wonnem:xa xor Mpuwn Berumennn 100 ero smakon.

CnenverT OTMETHTB, YTO TOJBKO B 1761 rony HeMelKHI MaTeMAaTHK
Horan I'emapux JlambepT gokaszaj, uTO YHCIAC T ABRIAeTCH HPPaAIllHOHAIL-
HBEIM, TO €CTh HE MOMKeT ORITEL BEIPpA:KeHO HHKAKOH ITpocToHd apobsio. Co-
OTBETCTREHHO HHCIO T ABISETCS DeCKOHEYHLIM, ¥V HEro HeT KOHIA, ero
LIOAEHO JHINE BEIYHCIHATE O H}’H{,H()ﬂ CTENeHBH) TOUHOCTH. KHers am ¥ 9TO-
ro YHcIa KakadA-TO BHYTPEHHAA CTPVKTYpa, HEM3IBecTHAS 3aKOHOMEp-
HOCTb? ¥3HATH 3TO XOTEJNH MHOIHEe.

B 1844 r. memenrwii maremarurx MHorama Maprur [ase Hamén
200 3HAKOB T B TeYeHHUE HECHOJIbEMX MECHLEB.

B 1873 r. Opuradckuil vuedbld ¥Yuiubam [Ilenre npogoisnn Hecle-
nopadde [laze, onydIHKOBaABE HNOoJyUeHHOe MM 3HaUeHHEe 7T ¢ TOUHOCTBIO
no 707 apaxkoB, X0TA, HaYMHAA ¢ 525-T0, BCe OCTANLHEIC OKa3aJHWch He-
pepHbIMU. Hlenke morpaTil HA cBoil Tpya okonao 20 jger. CeoeobpasHBIM
PEEODOOLM CTAJIO IT TO, WTO ommtra Hlenrkeca OnLIA []ﬁHHIIF.}REHH TOJNIBRD
yepes 91 rog npH CpaBHEHHH ero 3sHAadYeHMH ¢ npubinsenHem m go 530
3HAKOB, BhlumciaeHHbIM J[. M. MepriocoHoM ¢ MOMOLIbI MeXdHAueEHargnaez100
EAMBKEYJIATODA.

C IIOHBJIEeHHEM KOMIbHTEDOB HS}F'-IEH.H.E UHCIIA T IO SHAYUMTEeIb-
HO OblcTpee.

B 1949 rogy xoH dor HeliMaH, BeHTepo-aMEpPHEAHCKHI MaTeMa-
THE, Ha kKoMOobioTepe JHHAK Bpiumenamn 2037 3gaxkoR 4dHeIa, Ha 4YTO
v 70 gacob.

B 1957 r. OpuTaHCKHE VYEHBIH-KOMOBIOTEPIIUE J:KOopa® IpHUE
Wenrron neiranca seiaucauTs 10000 znaxos n, HO H3-3a omubEN HoM-
ObIOTEPA HNPABMJIBHLIME OKAZANHCH TOJbKO HepiBble 7480 zHakos. Py-
ek B 10000 zrEakoe 611 gocTurayr rogom noixe Dpancya sHewion
¢ oMokl KoMmOwioTepa IBM 704.

B 1961 r, 6nrno seraaeaeno 100000 anakos © ¢ TOMOTLI0 KOMTTIRIO-
repa IBM 7090 mernee wem 3a 9 uacos.

Py0e:x P MHIJIHOH 3HAKOB OBLT IpeojoaeH B 1973 roay.

B 1999 rogy ObLi10 ebriuncaedo 206158430000, 8 2002 rogy — Gouee
1,24 tpuanunona, 8 2011 rogy — 10 tpuannoros, a B 2013 rogy — vime
12,1 tpuanmoHa mU(pp Oocae IAOATOH.

B aupape 2020 roga OsL10 Beiumciaedo 50 rpuanuonos uudgp 4 10-
cIegHHH peropd yeraHoBaeH B asrycre 2021 roga — 62,8 tpunmmona
TGP OOCIe 3allAToH ¢ HOMOIIBI BBICOKOIPOH3BOIHTENBHOTO KOMIBIO-
repa 3a 108 gueil u 9 ugacos.

Ha pweyvnke 4 mpejcTarielia AAATPAMMA, HATIAHO JCMOICTPUPYIO-
Ilad OO0 rojaM 3HAUMMBIe IIard OIIHCAHHBIX BBEIUHCIeHHH.

26 BLELEERE Yucna v BobiMMCNEeHUA



1013 1
1ﬂ12 -

1':-'"1

1':]“} u

10° -

10°® I

107 I

10° I

10° mn 1
101
108 -

Konauuectrso JAeCATHUYHLIX 3HAKOB YHCJIA T

10? T

10! | V| | |

Cualay - vik.com/material 100

L
£
=
™

1000
1450
1706
1949
95
1961
1973
1985
2020

Puc. 4 Ton

IIpakTHUyeckas UEHHOCTh H3YYEHHA YHCIA T

Kak Bbl y:e ycneam ydeiuThbcsa Ha YpPoOKax reoMerpum M (u3MKH,
Ia4 pellleHHMd OOJBIIHHCTBA 3ajJad JOCTATOUHO 3HATH IepBhle 3 3HaKa
ypcaa m (3,14). Ho gna Godee cAoEHBIX cIvdaeB H TaM, Ifle HYMEKHA
00NBITad TOYHOCTEL, HEOOXOAHWMO 3HATE DOMBINE, WeM 3 ITHEQPLI.

HAecHo, uTo Kamjad USBECTHAA HAM JecATHYHAA Hudpa genaer Jgwoboe
BBEIUHCICHHE, CBA3aHHOE ¢ YHCIOM 7T, DoJee TOUHBIM. HO CROJIBEKO H3 HHX
HaM JeHCTBUTENLHO HYMKHO IIA AOCTaTOUHOM TodHOCTH!? Jlerko mocum-
TATh, YTO KOTJIA YHCIO 7T OKPYVIVIAETCS J0 3, TO OTHOCHUTENLHAS TOTPEI-
HOCTh COCTABIAsSeT npumMepHo 4,51%. Ilpu menoaszoBaEnn opuOIHAeHNA
3,1 oTHOCHTeILHAA MOTPEITHOCThR cocTarageT okomo 1,3%. Ilpmbnwse-
"Hue 3,14 paer ommbry npumepdHo 0,5% oT MCTHHHOrIO 3HAYeHMHA, a 3HA-
yepue 3,14159 ortnmuaercss or ueruaHOro B npegeaax 0,000084% . Baas
10 mecaTHUHBRIX 3HaAKOB 3,1415926536, MoMHO BEIYHCIHTE OKPVAHOCTL
3eMIH ¢ TOYUHOCTBID MeHee MILIMMeTpa. A B OporpaMmme, KOHTPOJIMPY-
OMEeH H cTabHIU3HPYIOUIEH KOCMHYecKHH Kopabiabk BO BpeMs TOJMETOR,
Henosb3yerca ronbro 16 mudp umcna w.

AnAa Tex, KTo xo4eT 3HaTb Donblwe L §



Kakaa ke Torma moas3a oOT ocTalbHBIX 62,79 Tpmanmona mudgp?
C npakTHuYecKoOl TOUKH 3peHUSA [0JIb34 COCTOUT B paspaboTKe M TecTH-
PORAHHWHM CYIIEPKOMIBIOTEPOR M HOBBLIX BBICOKOTOUHBIX AJITOPHTMOB VM-
HOKeHHA., ONTHMHZAIIMA BRIYHCICHHUST YHCIA T OPHBOLHT K DOABISHHI)
KOMIIBIOTEPHOTO ODOPYIOBAHKMA M OPOrPAMMHOTO oO0ecleYeHUA, KOTODBIE
ONPHUHOCAT TOJL3Y BO MHOTHX APYTHX cdepax Hameld XHM3HH. JTO Ha-
TISITHO TOKA3BIBAET TO, UTO MOCHEAHEe BRIYUCICHNE YHCAA T OBLIO BEI-
OOJIHEHO B 3,5 pasa DeICTpee, YeM OPEILIAVINEE, HECMOTPS HA JOIOJ-
AVTEIbHBIE 12 TPHIJIHOHOB ACCATHIYHEBEIX 3HAKOB., JTOT peayakTaT Mo
VEEJIMUYEHHID OPOM3BOJMTENBHOCTH CYVIEPKOMILITEPOB DOBLI JOCTHIHYT
Beero 3a 18 mecaneB. Taxike mMoab3a SAKJIHNYASTCS B MCCJASTOBAHHUH Ca-
MOM HpHpogbl ydcaa 1. Heemorpsa HA crojeTHMs MCCHEMOBAHHH, 10 CHX
Hop ocrawTcd Des orBera PVHIAMEHTAIBHbIE BOIIPOCHEI O TOM, KaK BeIyT
cedd ero nudpsl. Ilpenmnonaraercd, UTo T — HBTO «HOpMaJbHOe» UYHCIO,
TO eCTh BCE BOZIMOMHBIC TTOCTEIOBATEIBHOCTH MM ITOMHHBEI BCTPeYaATh-
cAd OJMHAKOBO 4YacTO.

ynpaxHeuus

76. Henonbaya puarpamMy Ha puHceyvHEHEe 4 ¥ HHQOPMALMIO M3 TEKCTa
naparpaga, 3aooaHETe TAOIHIY OTHOCHTEIBHOT0O OPHPOCTA KOJMYe-
CTBA HAHMEeHHBIX 3HAYAIIHMX P IOoCJHe 3AIOATOH B 4HeJe 7T IJIH
KamJoro crosbila AuarpaMMbl B CPABHEHHMH ¢ IPeIbIIVIIAM CTOJ-

fmoM (pes3yasTAT B TADMIMIY 3ANMHIIHTE ¢ TOYHOCTHE JO OJHOH Oecs-
TDﬁ} CkavaH ¢ vi.com/material100

Ton 1450 | 1706 | 1949 | 1957 | 1961 | 1973 | 1985 | 2020 | 2021
[IpupocT

77. Eciiu papuyc Kpyra yBelWYWTh B 2 pasa, a sareM YMEHBUIHTh HA
1 cM, TO ero maomagk YBenlHuHTcA Ha 1 c¢M~. Haligure pagmyc xpyra.

78. BoapMuTe JOMa KpyLIbH npenmer. HamMepbre JAHMHY €T0 OKPY:KHOC-

TH W AHaMeTpa. PazmenuTre AAVHY OKPYIXHOCTH Ha AJWHY JHaMeTpa
H y3HaTe, ¢ KAKOM TOUYHOCTBI) BAM VIAJOCh SKCIEPHUMEHTAIBHO
HaHTH YHCIO T.

FAGnonHuTensbHbie ynpaxHeHus kK rnase |
K naparpady 1

79. Ha kKoopiuHATHOM IPAMON OTMeUeHA TOY- g) — — e
Ka ¢ KoopauHATOH a (puc. 5). Ilepeueprn- 0 al
Teé PHCYHOEK B TeTpalbk, a 2aTeM OTMETETe
Ha NpPAMOM TOYKHM, HOOPIMHATHI KOTOpbIX 0) — I *
PABHBI: ~Z2a 1
Aai.—as o Fds.da =2 Puc. 5
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80 HHB(—!CTI—IO, OTH X M Y — HATYPAJIBHBIE WHCIIA. DHAYEHWS KAKHX H3
BRIDAMEHUN: X + 4, ¥ — f, X * i, = (y # 0) Tarme HBAAIOTCH HATY-
)

panbHbIMi yucnamu? Ecnm yesoBHe He BBIIONHAETCS, TO IIPHUBENH-
Te IpHUMep.

81| CHOJIBKO IeNbIX YHCeNI PACIIOIOEEHO MeA Iy YHCIAMH:

a)—ﬁ\:‘E uv’rﬁ; B) -5 ﬁu—‘—;\[ﬁ_ﬂ;
6) 3v3 u 4411; r) —gm " —?\!147?

82. BriacHHTe, KaKHM 4yHcaoM (palloHANLHBEIM HIH HppalHOHAJILHBIM)
ABNAETCH ZHAYCHIE BRIPASEEHITHA!

a) %; B) (3—V5) +(3+/5);

6) (V24 —54) V12 ; r) (V13++/8)°.

83. HokaykuTe, ITO IHAYECHHE BBIPAKEHNS SBISETCA PANMOHAIBHEIM HHC-
JIOM:

a) \(7T-4v3)% - J(4-243)% ; 6) (37 +12V7 ) +(3T-12J7)%.

CkadaH ¢ vi.com/material100
84, VeTaHoBHTe COOTBETCTBHE MeRIY TOUYRAMHA, OTMeUeHHBIMHE Ha KO-

opaAMHATHON! npamoil (puc. 6, a), u uncnamu +11; %; [ lgr; (0,8)".

85. Hucio a oTMedeHO TOUKOH Ha KOOPIHHATHOH npamol (pimc. 6, 0).
1 \
Pacrnollo;KnTe B TIOpSA/IKe VORITRAHWSA ©Wweaa @ — 2; =3 a“.
a

a) A BC D 0)
I.-. - - I
0123456 0 a 1

Puc. 6

86. PacnomomnTe B mopajike yORIBAHMA WHCTA:

DB e
6) (2.5)% 2,5: (2,5) % (2,5)%;

87. Haiigure %, eCcJIn:

2a +9b =1

a+2b 094+ 85b
a) 5a +2b6 7’ -3

b+2a O? R) 4h-100a >

6)

AdononHnuTenbHble ynpaxHeHwsa k rnase | 29



88. HaliguTe 3HadeHMe BLIDAMKeHHA:

a) 6la — 116 + 50, ecnan ﬁ: :
6) %, eCcJTH §:3;
5) 30a — 106 — 13, ecnu 22=T0+2 o,
89. BriAcHEWTe, Kakoe M3 PaBeHCTB |¥| = x mam |x| = —x ABIdeTca Bep-

HBIM, €CJIH:
a]x—T—Z\/ﬁ; ﬁ}x—-i.‘v/ﬁ—'?.

90. BrmiacauTe, KAKMM YHCAOM (pallHoHANLHBIM MJIH HPPalHOHAILHEIM)
ABJAETCH 3HAUYSHHE BhIPAMKEHMHA!
1

a) (V2 +3) (v2-3); r) I}&_¢’§+ﬁ;

6) (V2 +23)-(\2 —B); m) ﬁtfé
T s b
. ol \f§+ &= NE. ’ ? J_ B JE-'_ J5_+ ‘E CkauaH ¢ vi.com/material100

91. HaiiguTe TpH TOEepPBBIX JeCATHYHRIX NPHOIMMAEHNA (C HeJoCTaTKOM
1 H30BbITKOM) KAMJO0I'0 U3 4YHCEeN:

13 13 5 5

— 6) ——; —; —-— 3; 2) —/3.
AT B - B Do AVE -
(Bapanma ) U €) peKOMEeHAYeTCA BBINOJHATL C MOMOIILI0 KaJbKy-
JaATopa.)

92. Hcnoabsva pasBeHcTEA v’E =1,414,.., v!?_; =1,732..., \1"5 = ]

%1 ﬁ = 2,645..., BEIYHCIHTe NPHOIMAKEEHOe 3HAUeHHEe JTAaHHOTC BEI-
paxeHHA ¢ TOYHOCTLIO J0 OJHOM IecATol; 40 OJHOH COTOMH:

a) V5 +7; n) L (—V5); m 2243,
4 Iz P
6} H_Jgf F} V!E_ 81

K naparpady 2

93. Bricora mogéTta CcTpeasl MeHAETCH ¢ TeUeHWeM BPeMeHH TI0 3aKoHY
h(t)y= -5 + 45t + 2, tne h — BBICOTAa B MeTpax, { — BpeMd,
npomesmee OT HAYAJAA IoJgeéra, B ceRvEjgax. Ha xaroil seicoTe HaJ
3eMJIEH OVIeT HAXOJHWTLCA CTpena Yepes & CeKyH] OT Hava a MoJeTa;
gepes 10 cervHl oT Hadanaa ogaera?
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94. Macca (B KI') cTanbHOr0 Bajla, HMeIONIEro HIJIHHIPHYeCKVID GoOpMY,

BRIMHCAAETCA 1O (Qopmyre m = prRY, /

e p — IJIOTHOCTE METAJLIa, H3 KOTOPO- \

ro M3TOTOBIEH Bana, [ m A — ero giamHA \

¥ pajuvyc coOTReTcTReHHO (puc. 7). Haii- e 1
JUTE Maccy BaJja, M3POTOBIEHHOIO M3 I IR

erany mrortHoertero 7700 kr/m°, umeio-
mero anuay 80 cm w pagmye 2,5 cM.
IIpu  BeRIUMCIEeHWAX  cuydTarTb, uro FYC 7
n=3,14,

95. Dumeprust zapsuxenoro rkomjercatropa W (s J[)K) Briumcasercs o
o

dopmyne W= , rne C — émrocTs KOHmeHcaropa (B @), a U —

pasHOCTb IMOTEHIMANOB Ha obKIazkax KoHJeHcaropa (B B). Haiigure
amepruio kompgencaropa (B JIxx) émrocteio 107 @, ecom pasHocTb
noTeHMAaANOB Ha oOKIaakKax KoHjaeHcaTopa pasHa 40 B.

96. HamepbTe AIHHY, IMHPHHEY H BBICOTY CBOell KOMHATHI. BBIMHCIHTE ILTO-
WALH CTeH ¥ noaa. PaccuwraiiTe, KAKYVH CYMMY HY:EHO OOTPATHTE HA
MoOKYOEY o0OeBR ¥ JmaMMHaTa 04 Bamed KoMHaTel. JlapgHbe mo
CTOMMOCTH H pasMepaM o00eB M JIAMHHATA BO3BMHTE M3 3aja-
un 1 oyarra 5 Ha c. 20.

97. Errenna BiaaguMupoBHA Xo0UeT KVIHTh ABRYXKOMHATHVI) KB&RTMLPY.com/materizl100
B HOBOM lLIecTHITasXHOM jome. B mome 4 noabesna u 120 ksaprup.
B rampaoM mognesie ¥ HA KAKIOM 39TaMe OJHHAKOBOE KOJIHYECTBO
KBapTHp. B aredaTcTBe el Jail IL1aH NPHIOMOBOH TeppPHTOPHH

{(puc. 8). CropoHa Easkjoll EIeTKM Ha ILIaHE 5 M.

Puc, 8

NononHuTenbHble ynpaxHeHusa k rnase | 31



Y EBreamn BaaajuMHpOBHBEI JBOe MAaJleHBKHX [eTeil, IM03ToOMYy, IIpO-
YUTAB ONMCAHHEe, OHA cpa3y o0paTHjia BHHMaHHe Ha OOHeCEéHHLIM 3a-
OopoM geTcKMil cajl pANOM ¢ JAOMOM, a TaK:e Ha CIOPTHBHYIO ILIO-
ajKy, PaclofIo:KeHHYIO CIIpaBa OT JeTCKOTo caja W 0003HaUYeHHVIO
Ha mane uudpoii 1. Hudpoii 4 Ha nnaHe 0D03HAYEH YYACTOR IPAMO-
VYroJBHOH (opMEel mHpHHOE 20 M o MapKOBEY A aBTOMOOMLITeH.

1) Kakoii o0bexT Ha niaHe obozHaueH uudpoit 2 u karkoit — nudg-
poit 3?7

2) KakoBa miomajibs TEPPHTOPHH JeTCKOro caja?

3) EBrennu BaaguMupoBHE NpeIOMIIN K IPOCMOTPY KBapTupy 73.
B KaxkoMm mohe3fe M Ha KaKOM aTa)Ke pacrojio:dkeHa 5Ta KpapTupa?
4) MUHEEMAIBHBIH pasMep MAaIIHHO-MeCTa IJdA JeTEOBOI0 aBTOMOOH-
JH Ha IMIApPKEOBEE ¢ ?,T'-IE"T()M ,D;DII}?GTPIMBIX Sa30P0B DEe30TACHOCTH SIS
JerkoBOTO ARTOMOOMIA cocTaBiadAer 5,3 Ha 2,0 M. Tawxmke odazare-
JeH npoesn mMexay pagaMm 6 m. Kaxoe HanboJbllee KOJIHYECTBO
ABTOMODHJIEH MOKHO PASMECTHTH HA HAPHKOBRE, KOTOpas Dyper Imo-
CTPOEHA Ha yJYacTKe, YKazawmHoMm B mmmaHe?

H) B3a kakoe HaHMeHblIee KoJdMuecTEo JdeT Esrenus BuajumMuposHa
CMOMKET OTJATE HIOTEYHBIH EpeguT Ha HKBAPTHPY B pasMepe
2 000000 p., ecan morameHHde EpeaHTa TPROHMCXOMAMT paz B TI'oj
pPaBHbIMK CcyMMaMH (Epome, ModeT ObITh, NIOCIeIHel) Iocie
HAYHCJAEHHSA IIPOLEHTOB, CTABKA OO EKpegutry cocrasiager 10%

TOJOBBRIX, & eMXeroflHble BBIIVIATHI He JOJ:KHBI TIPEeBBINIATH
200000 p.?

CrauaH ¢ vi.com/material100
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EEERIR PYHKUUN U TPAPUKHU

Bo MHOrMx Haykax w3y4aioT 3aBUMCUMMOCTU Mexay BenuduHamu. [Ons
ONUCaHWA 3TUX peanbHblX 3aBMCUMOCTEN Ha MaremaTU4YecKoOM A3blke cny -
XUT noHatue dyHkumn, B kypce anrebpel 7 knacca Bbl NO3HAKOMWAWUCL C
3TUM BaXHbIM MATEMATUYECKUM MNOHATMEM, Y3HANW HEKOTOpble CBOWCTBA
dyHKUMI, paccMoTpenn eé 4yacTHbie BuAabl. B aTtol rnase ceeneHws o
dyHkumax 6yayT pacwupeHsl. OCHOBHOE BHMMaHwWe ByaeT yaeneHo keagpa -
TUHHON dyHKUMK, OyayT paccmoTpeHsl eé rpaduk wn ceonctea. C 3TOMN
hyHKuMen Iszl yXe 3HaKoMUNUCb Ha ypokax ¢hwusnkn, Hanpumep dopmyna
h :VDI_QT
cTee napabonowpga — Tena, KOTOPOE NONYYaeTcs Npu BpalleHuu m@pﬁ.mmﬁ-matermum
Nbl BOKPYr eé& ocu. Bac, BepoATHO, 3aunHTEpecyeT neredaa 0 Tom, Kak mc-
nonb3oBan CBOWCTBO napabonounpa ApeBHerpedYecknini y4éubin Apxumen, (I
BEK 00 H. 3.) npu 3awmute Cupaky3s. Npu May4eHn CBOWCTB KBaApaTU4HON
GYHKUMW pekoMeHOQyeM WUCMNOoMb30BaTb KOMMbIOTEP.

OYHKLUMN N UX CBOUCTBA

7. CBOMCTBA YETHOCTU U HEYETHOCTU DYHKUMNA

HanomHuumM, 4yTo QyHKUUEl HA3BIEAWIM MAKYK 3a6UCUMOCMb nepe-
MEHHOU Y OM nepemMeHHOU X, Npu Komopou kaxcdomy 3HA4YeHU nepe-
MEHHOU X coomeemcmeyem eJuHCMEEeHHOe 3HAYEHUE NEePeMEeHHOU Y.
Ecnn saBWcHMOCTE TepeMeHHOH ¥ 0T TepeMeHHOHW X aABadeTcda (VHEK-
nquel, TO KOPOTKO 2TO 3aNHCHIBAETCA TaK: ¥ = f(x) (samerum, 94to cuM-
BOOM f(x) 000O3HAYAOT TAKKEe 3HAYEHHEe (PYHEIHH, COOTBETCTBYIOIIEE
3HAYCHHI0 apryMeHTa, paBHOMY Xx). Bce 3HavYeHHd He3aBUCHMOH Tepe-
MeHHOH 00pasyoT ofaacms onpedeneHid @yHKUUL, a 3HaYeHUA, KOTO-
pBIE NPUHHMAET 38BHCHMAS LEPeMeHHAS, 0DPASVIOT MHONCECME0 3RAYEe-
nutt gyrrxuuy. 00JacTs onpeAeTeHHA M MHOMECTEO 3HAYeHWH (DYVHEIHH
y = f(x) obosmauaor coorBercTrenno D(f) m E(f).

Br1 ysHanH TAK:Ke TAKHe CBOHCTBA (PYHEIWM, KAK HAIHYHEe Y Hee
HYJIel, coXpadHeHWe 3HaKka Ha MPOMEKVTEe (MpOMeXKYTEH 3HAKOIMOCTOAH-
CTBAa), BOoapacTaHHe HIK yOblBaHHe (IIPOMeXYTEHM MOHOTOHHOCTH), Cylle-
CTBOBAHHAE HHHEGJIBHIEI‘() I HAVMEHBIIESTr) 3HAYCHHH.

3A0A8ET KBAOPATUYHYID MwHKUMID. Bbl y3HaeTe Takke O CBON-

§ 3. DYyHKUMMN WM UX CBONCTBA 33



O HeKOoTOpBLIX CBOHCTBAX (DVHKIIMH MOMKHO HEIY _
y3HaTe o eé rpaduky. Paccmorpum, Hanpu- [ -
mep, rpadbur dyurumnu y = f(x), usodbpameén- [ -/_;,1;-4 ; /P
HBIH Ha pHCYVHEe 9. A 11T RN /1

Copoenuposas rpadui HA OCbk X, DOJY- F 4 1/ / |
UM OTPe3oK [—6; 6]. CremoBaTensHO, / | : f .
D(f) = [-6; 6]. & O A%

I'pacdur nepecekaeT ock X B TOYKax, ad- JITTTITINTY
CITMCCHI KOTOPHIX paBHE —5; 1; 5. Hwuema —5; o I o O ¢ \/e
1; 5 — HyJIH QYHEIMH. _|5

Hynun pasdbupaoT o00IACTE OIPEReIeHNs
PYHKIIMA Ha UeThIpe NpoMe:kyTea: [—06; —5H), Puc 9
(=53 1), (1; 5) u (5; 6]. Ilo rpadury Jerko
OIperesuTh 3HAK (DYHEIOHHM HA KAXRIOM B3 3THX NPOMe:RyTHROB. Mbl BH-
IUM, UT0 Ha npoMekyTKax (—5; 1) u (5; 6] amavenna QyVHKIHH ITOT0HH-
TeJbHEL, & HA HpoMe:mxyTHax [-6; —5) u (1; 5) eé 3HAUYEHHA OTPHULATEIBHEL.

Hanee HaxoauM, 4TO Ha npomeskyTrax [—6; —1] u [3; 6] dyErOgus
BodpacTaeT, a Ha TpomMexyTre [—1; 3] dyurmma voniraer. Hawmbdonnmiee
aHAvYeHne (PVHRIUS ¥ = f(x) opuHHMaer B Touke x = 6, a HAUMEHL-
IIlee — B ToUke X = 3. Copoellipoeae rpaduK Ha oCh I, TMOJAVIHM OTpe-
ok |—3; 6]. SHauur, E(f) =[-5; 6].

ITosHarkoMHEMCH TeOepb ¢ HOBBIMHK CBOMCTBAME QDVHEIMH — YEéMHOC
LB I HeYEMHOCHLEH).

Paccmorpum pucyHOK 10, Ha KoTopoM Haochpa:keH rpagur_Hero- ...
ropod pyaknAn ¥y = f(x). U3 pucywka BUIHO, 9TO TpadWyK CHMMETPH-
YeH OTHOCHTENIBHO OCH y. ITa 0Co0eHHOCTE TpadHuKa SABISETCS OTPA-
JeHHeM cBolHcTBa PYHKIHH, KOTOpOe Hal3BIBAeTCA YEMMOCHIBIO.

Pypruma y = f(x) HaasIBaeTcd weT-
HOIi, eCcJIH BLIMOJHAITCA CJAeIVIONIHe VCIOBHA:
— obnacte onpegeneHus (YHKIUH CHMMETDHYHA OTHOCH-
TeJIRHO OCH OpPAMHAT,
— IIPOTHBOLOJOMHBIM 3HAYEHHAM APIYMEHTA COOTBETCTBY-
0T PABHBIE 3HAYEHUS (QDyHKITHH.

;.“k? ' | yh |
1
| 1411 1/
P [ /TN | 1 ¥
R T EEF S, 1V "
/ \1,./ | T o/ 5 %
| —1jol T e N
LA .l |
Puc. 10 Puc. 11
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Taxum odOpasoMm, thyEROUS y = f(x) ABISIETCA YETHOH, €CJIH IS JIH-
ooro x € D(f) cipaBengnueo paBencTBO f(—x) = f(x).

Ha pucyrre 11 uzobpasxéd rpadur QYHEIHH ¥ = @(X), CHMMeTpDHU-
HBIH OTHOCHTEJIBLHO HaYajga KOOpJIHHAT.

Dyuruusda i = @(x) HASBLBAETCH HEUYET-
HDfI, eCJIH BLEINNOJNHAKTCA CIeIVIINHe YCIOBIA.

— obaacte onpegegeHns (YHKIHE CHMMETPHYHA OTHOCH-
TeJEHO Ha9a aa HOODJIHHAT;

— IIPOTHBROIIOJOMMHEINM SHOYeHHANM AapryneHTa COooTEEeTCTBY-
T OPOTHBOIONOMKHBIE 3HAYEHUS (DyHRIWH.

Tarum obpazomM, GYHEDHA ¥ = ¢(x) — HeUdeTHasd, eciH AIA Jrdoro
x € D(p) cupaBeiinBo paseHCTBO (O(—x) = —p{x).

IlpocTreiiinum HpUuMepoM 4eTHOH (GVHEIKK HABAAeTcH OVHELHA, 38-
OAHHAA QOPMYIOH I = x2, 3 HeUETHOH saJaHHAA (OPMYIOH i = x>,

QOuesuaHO, UuT0 QPYHELKS MOMEeT He O0JS8/ATh HM CBOHMCTEOM 4YETHO-
CTH, WTH CcBOHCTBROM neuéTnoctu., Hanpumep, naunedinaa QyHKITAS
y=hx +b, rme £ 70 u b+ 0 sruMu cBolicTBAMH He 00JIaTaeT.

w CkauaH c vk.com/material100
98. IlepeuncauTe cpolcTBa PYHKIHH, IpadHE KOTOpPOH HaodpameH Ha:
a) pucyHke 12; 0) pucyake 13.
11 vA T T T T T A EENEE Y
4 i
I~ !'.
. 1 ™ \
_16 . | ) - 1. 1 ]
11 o1l \ 6_|x ' | 21
| ;
[ ] s sl - | 0l 1= 4 !
A m BN -
4 : B
N NENV
-5 \I YA _5
| |
Puc. 12 Puc. 13

99. Hafigure 0ob6sacTn onpeaesenus QYHUKIMA, 340l (QopMyaoi;

o ey _x-1,
a) y =x° + 3x — 25; B)y—x+1,
0) y =vVb—-3x; T) ¥ = .r2+l]‘

X -
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100, Haitqure obnacTs onpefenesns (PYHEIUH, 3ajfaHHOH (GopMyIoii:

5 . ﬁ]5{:%.";':—1

3—)9':' |5 I—E.

101. Haitpure aynu dysruuu i = f(x), ecau:

2x+ 3
a) y="Tx = Bxr~1; B) y = =—=—=_.
9 -4
6) y = VT-14x; r) y =227
x*4+ 16
102. Hafinure ayau pyeariun y = f(x), ecan;
x| - 38 V3 — 2x
a) y = . 6) y = N2 _ <X
) 9' |I+ 3|! ) y T + 5

103. oramurte, uto yHEKINUA, sagaHHEAA GopMyIol y = f(x), ABIseTcH
UETHOLL, eCJu:

a) f(x) = 6 — 5x® + x¥ 6) f(x) = 5.
104. Horassure, uro dyaruua y = f(x) gBnaerca HEUETHOH, ecau:
Mfﬁj:x+i; 6) f(x) = 2% — x.

105. Oupegenure, gpaaeTcs du QYVHRUHA ¢ = [(x) 4érHON wiBEFfeue ol materzllio

eCJIH:
a) f(x) = %; B) f(x) = &° — x3
6) f(x) = 5 — 8x%; r) f(x) =1 — |xl.

106. UsgecTno, uto GvHERIHA ¥ = f(x), 3aJaHHAsT HA OTPE3KE, CHMMET-
PHUYHOM OTHOCHTEJIBRHO HAYANA HKOODIHHAT, ABAfAeTes 4d4éTHOH. Ha
pucyake 14, ¢, § nzo0paKeHa TONBKO HacThk eé rpadmura. llocTpoi-
Te rpadguk 310l QYHEIKH, IepedyepTHB PHCYHOEK B TeTpalb.

a) YA ) 1)
4 n
3
I ] AN /
_E? \ lﬂ x /) ln T
1 6x —4 11/ 4
/ , / *
\\ _f!
N :g /
_ﬁ,\' i |
l
Puc. 14

(LELENIE DyHkuMn U rpadukm



107. UagectHo, uTo vHRIHA y = f(x), 3aJaHHAA HA OTPE3KE, CHMMET-
PHYHOM OTHOCHUTEILHO HAYAJA KOOPJIMHAT, ABIAercd HederHoli. Ha
pucynke 15, ¢, 6 uzobpaykena TONALKO 4acThL eé rpadura. HocTpoii-
Te rpadHK a3Tol QVHKIINH, IepedepTHE PHCYVHOK B TeTpalb.

a) A 0) UL
4
IR
NN 1 / 1
o 31 - f I -
| NI ) 6.x / 0L x
J \ [ A
Fi o
57
[
|
Puc. 15

108. Bagaitre dopmysoi:
a) 4éTHYI0 (DYHKIIHIO;
0) HeuéTHYIO (PVHKIIHIO;
B) QYHKIHMK, KOTOpasd He ABJAeTCA HU YETHOM, HM HE4YEeTHOM.

Orser obocHyiiTe. Ckaua ¢ vk.com/material100

109, HajiguTe KOOPAMHATEL TOYEE HepecedeHHA IpadMioB GVHEINE, He
BBITIOIHAA OOCTPOSHHH:

a)y=04x + 3 uw y =35 — 0,6x;
e .
ﬁ}y_3x+11 H Y= g.?l‘:+4.
110, PemuTe ypaBHeHHe:
a) ¥* + 2x - 15=0;
6) 2x* — x — 3 = 0;

B) 3x° — 22x + 7= 0;
r) 3 + 6x + 10=0.

8. Npacdhbmkm n CBOMCTBA HEKOTOPbLIX BUOOB
dyHKUNA

PaccMoTpuM HeKOTOpble M3 paHee M3YUYEHHBIX (QPYHKIMHA M YEKaxKeM
CBOHCTBA, KOTOPBIMH OHH 00JajaoT.

§ 3. DyHKUMKM KU UX CBONCTBA
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Pypruua f(x)=kx, £ >0

=Y

haterial100

1 |ObnacTs oupeneleHHA MuosecTBO BCEX udMCel,
T. e. D(f) = (—o0; +20)
2 |Muo#¥ecTB0 3HAYEHHH MEOEECTBO BCEX YHOCET,
7. e. E(f) = (—00; 400}
3 |Hyaun (yHREIHHA x =0
4 |[IpomemryTHy 3HAKOLOCTOHHCTEA filx) 20 opu x >0
flx) <0 opu x <0
9 |lIpomMesyvrEM MOHOTOHHOCTH BoapacTtaer Ha (—©0; +0c2)
6 |Hambonpmee/HanMeHbIIee 3HaueHHe | He HMeeT
7 |HeTHoCThH/HEUETHOCTh HeueTnaa
Ya
CradaH ¢ vi.com/1
gﬁ.—
P
Dyaruua f[(x)=kx+ 56, E<0,b >0 *‘*g,
‘M""\-..‘Jf - —_
Qs =
o
1 |Obnacrs oupejneeHus D(f) = (—o0; +00)
2 | MHo#tecTBO 3HaUeHHI E(f) = (—oo; +00)
b
3 |Hyvau dyvHEIHH e
: b
4 | IIpoMexVTKH 3HAKOIOCTOAHCTEA flx) =0 opum x < _E;
. b
flx) < 0 upu x ;}_E
9 |IIpoMeRyTEH MOHOTOHHOCTH YousiBaer Ha (—c0; +00)
6 |Hauboneiiee/Haumedbiiee sHaveHie | He umeer
7 |HeTHOCTE/HEUETHOCTE He aepngeTca HH 4YETHOH,

HHY HeueTHOH

38 DyHKUMN 1 rpaduKn



Ilpodonxcenue

Dyaruun f(x) = E, k>0

yA

\

wlel commaterial 100

1 |Obnacrs oupegeleHHs D() = (—oo; 0) U (0; +09),
I HHAYe: X < ()

2 | MuoxecTBo 3HAUEHMN E(f) = (—oo; 0) U (0; 4+,
unu mHade: y = ()

3 |Hyaun dyaEIHN He umeer

4 |[IpoMemryTEH 3HAHKOIOCTOHHCTEA f(x) > 0 pa x > O
flx) <0 opu x <0

3 |[IpomMesyTEH MOHOTOHHOCTH Yosisaer Ha (—°9; 0) i (0; +00)

6 | Hamdonsiee /HanMeHbIlIee 3HaueHde |(He nmeer

7 | HETHOCTEL, HeYETIIOCT L Heuérnasn

dyarnng f(x) = &

ol

1 |O6nacTs onpemenenus D(f) = (—=oo; +09)

2 |Muosecrso 3HaueHwuil E(f) = [0; +29)

3 |Hynu ¢yurnun xi=:0

4 | TIpoMesRyTKH 3HAKOIOCTOAHCTBA fix) > 0 mpu x = 0

5 IIpoMexyTKH MOHOTOHHOCTH Yoriraer Ha (—°<; 0], Bo3spa-
craeT Ha [0; +o<)

6 Haubonbiee/Hanmensiiee s3Hadenue |[Ipu x = 0 mpuEHMaeT
MaAMCIHLITTRS 3TTAYCITHE,
paBHOEe HYJIIO

7 |YéruocTs /HEeYeTHOCTh Heéruan

§ 3. DyHKUMN KM WUX CBONCTBA
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Ilpodonxcenue

dyarums f(x) = 2

T r=x

] 0 1

/

=Y

haterial100

1 |ObracTe onpegeleHHs D) = (—o0; +o0)
2 |Muomsecrso sHadeHHH E(f) = (—oo; +o0)
3 |Hyvau dyvHEIHH K==}
4 | [TpoMekyTKH 3HAKOTOCTOAHCTRA flx) >0 opun x > 0;
f(x) <0 opu x <0
3 |lIpomMesyTEM MOHOTOHHOCTH BoapacTaer Ha (—©0; +02)
6 |Haubonpmee/HaMeHbIIee 3HadeHHe | He HmMeeT
7 |HeTHOCTH/HEUETHOCTEh HeueTnaa
yi CrauaH ¢ vk.comy/n
1 fx)=x
Dymxuua f(x) = Jx 11
0 i 2 %
1 |O6macTs onpee e D) =[0; +o<)
2 |MEo®ecTBD SHAYEHHH E(f) = [0; +20)
3 |Hvau dyHrmmH x=0
4 | [IpoMexyTKH 3HAKOOOCTOAHCTEA flix) >0 opm x >0
5 |TTpOMEKYTKH MOHOTOIIOCTH Boapacraer ua [0; +°90)
6 | Haubomnemree/Hanmensnee sHadeHue | [Tpw x = () mpuauMaeTt
MTaWMCITLIITCE ITTAHCITHAC,
PaBHOE HVJIIO
7 |YeTHOCTh /HEUETHOCTD He apndeTcda HM 4eTHOI,
HIT HeYTeTHOIT
LEEERIE DyHkumm 1 rpadukm



OxoHuaHue

Ly
2.
f(x)=|x|
Oyuruun f(x) = |x| 1t
1 0l I X
1 [OdmacTs onpeleleHHa D(f) = (-2 400)
2 |MHoOMecTBO 3HAUEHHH E{f) =[0; +o<)
3 |Hyau GyHEDIHH =10
4 |[IpomemxyTK 3HAKOLOCTOAHCTEA f(x) > 0 opn
x € (=005 0) U (05 +o0);
wiu uHave: x + 0
9 |IIpoMe:EVTEH MOHOTOHHOCTH YosiBaer Ha (—22; 0],
sospacraer Ha [0; +o9)
6 |HanGonemee/nanmenemee suavenue |I[lpu x = 0 mpuaumaer._ . ..
HauMeHEBITee 3HaYCHHE,
pagHoe 0O
7 |YérHocTh,/HEUETHOCTD Hérnan

ynpaxuenus

111. MzobpazuTe cxemMarwydecky rpadvr Gyvurnmid y = kx, mae £ < 0,
U y=Fkx, rome k£ > 0. 3anumuTe cpolicTBa (GYHEOUH B KaXI0M

caydae.
112. ITocTpoiiTe rpad@ue HVHEIHHA H OOHINHATE €€ CBOMCTBAa:
a) y =—3x + 1; I‘)_I;=L;
2x
6) ¥y =5 + 2x; n y=-—x
3
B) y = - e) y = -2,

113. Henonesys rpadur GyHEIHHT I = %9, pellnTe YpABHEHHE:

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

B) 2% = 2x + 1.

114, IlocTpoliTe Mo TouKaM TpadHE GYVHEIHH H OIHOIATe €€ CBOMCTEAa:

a) y = x* + 1;

6) y = —x + 4.

§ 3. DYHKUMW KM WX CBOWCTBA

com/material 100
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115. SagaiiTe ypaBHeHHeM:

a) dyuaruuw suna y = kx + b, rpadur roropoil uzodpasHéH HA pu-

cyHEe 16.
1. & A
=,
‘\'"‘\.
8
| . =
0] 1 b M
N
Puc. 16
wuni
D) dyHEUH0O BUxa i = L
-
i A vk
|
|
/
y
l1
0l 1 |1 1x
[
|
|
|
Pue. 17

2.

YA

=Y

YAl

|
_.--.-.

=Y &

rpadpuk KoTOopod M300pa:KEeH Ha PHUCYH-

c vk.com/material 100

B) QyHKIHIO BUAA ¥ — v kX, rpadUK KoTopoil n300pakéH HA PHCYH-

ke 18,
j ik L
=]
..v"'f'.-
‘_,,.--"'
| 1
| >
L 0]l1 x
Puc. 18

(LETENIN DyHkuMKM 1 rpadukm
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116. Haiijjirre nepeble deTbipe UMEPBLL JAHHBL OEPYHHOCTH B CAHTHMET-
pax, paguyc KoTopoH paBen 2,39 CM,

117. 3a ogHY DOEe3aRy H3PACXOJ0BATH Dojee TPEX, HO MEHEee UYeTHIPEX JIU-
TPpOE DeH3HHA. ¥ Ka:KHTe TOYHOCTE NPHOMIGKEHHOrO 3HauYeHHA Hapac-
XOJOBAHHOIO OEH3HMHA, eclH 38 UpUudIHMHEHHOS ZHAYEHHEe IIPHMHATh:

a) 3 m; 6) 4 m; B) cpeaHee apudgMeTHdeckoe 3 a1 U 4 JI.

KOHTpONnbHbLIE BOMPOCHI U 3aaHUA

Chopmynupyinte onpepeneHue nNoHATUA GyHKUMK. YTO Ha3sbiBawoT 00-
nactelo onpefeneHus GyHKUMKU M MHOXECTBOM 3HaYeHWn GyHKUMKN?
Kak oBo3HavaloTcs atyu nNoHATUA?

ChopmynupyinTe onpegeneHns H4eTHON GYHKUWKU, HEYETHON dyHKUMW.
MNpueegute npumMmepsl YETHOW BYHKUMK, HEYETHOWU DYHKUMK. MoxeT nu
dyHKUMA He obnapgaTte HWM CBOWMCTBOM YETHOCTW, HA CBOWCTBOM HEYET -

HOCTKU?

MNepeyncnnute U NPpoOUNNKCTPUPYWTE PUCYHKOM CBOWMCTBA yHKLMK:

a) y=kx, k< 0; B il

ﬁj 8 .fx Rl ey = J;: CradaH ¢ vk.com/material100
B}y=;,k{0; x) y = |x].

PR

KBAOPATUYHAA ®YHKLUUA U EE FPADUK

9. PyHkuma y = axz, eé rpacdPuKk U CBOMUCTEA

OaHoll M3 BasKHBIX (PYHKIHI, K H3YYEeHHI KOTOPOH MBI IepexojuM,
ABNAETCH KBaJpaTHYHadA (PYyHKIMA.

KeagparnuHoll ($hyHKIHeH Ha3bIBaeT-
cA PYHEIUHA, HOTOPYI MOMHO 3aJaTh (GOpMYJIOH BHAA

y=ax2+bx+c,

I X — He3aBMCHMAS IIepeMeHHAas, ¢, £ I ¢ — HeKOTOpbIe
yucaa, npuuyém a = 0.

ObnacTeio onpejesieHUA KBAAPATUYHON PYHKIMH ABJIAETCHA MHOMECT-
BO Becex yucen: ID(f) = (—oo; +o0),

§4. KagpatuyHas dyHKUMA WM eé rpadumk 43



I[IpuMepoM KBaApaTH4YHOI (DYHKIHHU ABJIAETCA 3aBHCHMOCTH IIVTH OT
BPEMEHH NPH PABHOYCKOPEHHOM JIBHIKeHUH. Ecau Tesio ABHIKETCHA € YCKO-
peErmeM @ (M/¢’) W K Hauany OTCYETA BpeMEHW { ITPOILIO nyTh $ (M),
uMes B BTOT MOMEHT CHOPOCTb U, (M/c), TO 3aBHCHMMOCTb LPOHJeHHOIO
oyta § (M) or BpemeHH t (¢) BeIpamRaeTcs (OPMYION

2
5= % + vyt + 8.
Ecsn, manpuwep, a = 6, v, = 5, s,= 20, To s = 3t° + 5¢ + 20.

Hayuenne KBagpaTU4Ion (QyNKOUM HAYHEM C YACTHOTO CAy9as —
thvHEIHH Y = &

Hpn ¢ =1 tpﬂpmyma y = ax” mpuwAuMaeT BAA ¥y = x°. C aroit dyHK-
e BLI VIKE BCTPEYAINCL, KE rpa-:bmmm ARIgeTCA napadoada.

Iocrpoum rpadur GyErnun y = 2x°, CocTaBUM TAGANLY 3HAYCHHIT
3T0H (PYHELMMH.

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

[TocTpoum TOUYKH, KOOP/IMHATEI KOTOPBIX YKABAHLI B TaﬁJIHLI,E Coemau-
HHUE MX [JIABHOM JIMHMeH, I0JYVUMM Ipadui byHrUHY Y = 2y (puc. 19, a).

IIpn mwbom x # () sHAYeHHE SbysuEnun y = 2x° BOJIBbIIE COOTBETCTBY-
IOIEeT0 3HAUYeHHA QVHKIIAH i = x- B 2 pasa. EciIu nepeMecTHTs KAXIVIO
roury rpadura dyHRUUE § = BBEPX TaK, YTOOLI paccToAnme or IP-:‘-Q"
TOUKH J0 OCH X VBeIHUYHIOCE B 2 pa3za, TO OHA HOepelJeT B TOUKY T
dura GvHEODEH y = 2x°. Ilpu srom kampgaa Touxa rpadura d)yﬂﬂuuu
= ZxJ MOsteT ObITh LOJYUEHA M3 HEeKOTOPOH Tourku rpadura dyHEIMEK
y = x°. IHEBIME cloBaMH, IpaduK MVHEIHHE { = 2x° MOMHO DOIVUHTE U3
uapabonel i = x° pacrsameHnmeM oT ocH x B 2 pasa (pue. 19, 6).

rr"at-:rl:lllCIE

a) [TTTT % 6) [TV @ T
; — 2x2 |
NEHE i Iy T o HF FRENE
=X
T XCS T 1 1
Ul 1 A \WINI
AVl 4R \Val u
Hel 22 \ep T
| |
111210l 113 x . —2100 113 X
Puc. 19 [ | L {1 HESEEN

IMocrpoum Teueps rpaduy GYHEULUH f = ;—xz. Jna aroro cocraBum
TAOIHOY €€ 3HAYeHHH.

—4 -3 -2 -1 0 1 2 3
4 8 4,5 2 0,5 0 0,5 2 4,5 8
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HDCTPUHB TOYEH, KOOPDAHHATEI KOTOPDBIX VEA3AHLI B T&ﬁﬂHI_'[E‘, H coenqu-
[ [T} ]. F 3
HHB HX IIABHOH MHHHeH, MOJyIHM Trpaduk GYHEIHH I = Ex’j (puc. 20, a).

2

Ilpu nwbom x = 0 sHauenwe MyHEUMH y = %x MEHBILIE COOTBETCTBY-

IOIIeTo 3HAUEHHA DYHKIUH ¥ =% B 2 pasa. ECIM HepeMecTuTh Kasmyio
roury rpaduxa GyHEUMU ¢ = BHH3 TaK, YT0ORI paccTOAHHEe OT 2ITOH
TOUKM [0 OCH X YMEHBIUIMJIOCh B 2 pasa, TO OHa nepeiigér B TOUKY rpadu-

1 : 2
Ka QYVHEIMM y = —x°, NPHYEM KaxJasd TOYKA HTOro rpa@uka MOKeT ObITh

2
HOIyYeHs M3 HeKoTopoil toukm rpadmea dyarnuu y = x° (puc. 20, 6).

1
Tarum obpasom, rpadik GYHEIHH i = Exz MOHO IOJYVYNUTL M3 napadosibl

1 = X ciKaTHeM K OCH X B 2 pasa.

a) V[ [ (¥ 11 6) \[ 7} T 171
n i ‘*»E -
: 8 ] .

B . - A WA N AN IS
EEE ,;i i ,'” | e
N WY : )\ \4 y

P S ! by =1 22 3\42 Y = x2|

y =%“xzz T\\_ﬂf}/ ] T Y iji & ;_r:d*-drll "__I'f comy/material100
| 1-4]1-210] 1.2.34 X -41-2101 1234 [x
Puc. 20 L L1l L] _ L | 1 L1 ] i

Boobmie rpadur QVHKIHE § = ¢X° MOKHO MOIVIATE U3 Tapabomb
¥ = xX° pacTAMCHMEM OT OCH X B @ pas3, ecJH 4 > 1, ¥ ciKaTHEeM K OCH X

B 1—palaa, ecin 0 < g < 1.
a

PaccMoTpuM Tellepb (YHKLINIO i = ax° mpu a < 0,

TTocTponm Tpagyk QYHRITHN y = —%x"", JIJIA 4ero COCTABHUM Tabauiy
3HA4YeHHUH 2TOH (QPyHKIIMH.
x -4 -3 -2 -1 0 1 2 3 |
y -8 -4,5 -2 -0,5 0 -0,5 -2 -4,5 -8

BocnoaszopaBmuck 2T0oM Tabnauumei, nmocTpoMM rpadgmuik GYHEIHHA
i —%—xz (puc. 21, @ Ha c. 46).

Cpasaum rpadukn GyHEIHI y = —%xg MY = %xg (puec. 21, 6). Tpu

aobom x # 0 sHAYeHHA BTHX (GVHEIUH SBJAAKTCHA [IPOTHBOIOJIOM-
HBIMHA YHCITAMHA, BHHTIHT, COOTRETCTEYIOINMIE TOTYEH I‘I}HEIJHRDB CHMMNEC-
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a) | YA | | | ﬁ] | uk ]
as amnar PNS
I { ! E 1 ‘1’ —1 2 T
11 —4-31.01 h234 e ﬁ A\ || | | A
/_(11 | | | \ 2 | i)’
| | | N LA
—4 \ — — > t >
i e E | . L —4—-3.L011 _234 x|
I_Iﬁ- v \ 4 . - | S | ._2_._ 1 ; B |
T8 y =1Lz [~ 1,2
/ ) 'L1II 27 7 f;' || h\ y=-5x""]
Iy 1 g \
/ \ -8 |
| N

Puc. 21

TPHYHBL OTHOCHTENIBHO oCH X. HWMeEniMu# ciaoBamu, rpadur (GyHEIHLH
1.3 1.4
i =—§.r MO:er OblTh 1oJaydeH W3 rpaduea QPyHEUMK ff = éx‘)' ¢ IIOMO-

I[bI0 CUMMETPHH OTHOCHUTEJLHO OCH X.
s 2 2

Boobuwie zpapurxu gyHxuui y = ax™ 1 y = —ax” (npu a # 0) cumme-
MPUYHbL OMHOCUMEABHO OCU X.

I'padbur GyHrmHH ¥ = ax”, roe a# 0, Kak u rpaduseQyHERate100
y = x°, HagblBaeTcHA Napaconoii.

ChopMyaupyeM cBoHcTBa GQVHEKIHH Y = ax’ opu a > ) 1 yramem,
KAK OHH OTPakalTcd Ha ee rpadHke.

Obuacts onpepeennsa PyHKIHH — MHOMECTBO BCeX dHcel,
1. e, D(y) = (—0; +0).

Ecoiu x =0, o y =0. I'pabuk (GyHKINH OTpPOXOAHUT Uepes
HAYAJIO KOOPIIHAT.

Ecmun x #0, 10 y > (0. Tpadur GynIKImm pacnosiomRe
B BepxHeld OOJMVILIOCKOCTH.

HPUTHBOIIGJIUEHMM SHAYeHHUAM apryvedra COOTEETCTBYHT
paBAble 3HAYeHHA (PYARIMH; TpapyK PYHKIIAHA CHMMETPH-
YyeH OTHOCHTEJBHO ocH . PYHRIHNA ABIdeTcd YETHOMH.
POyuruua yosigaer Ha npome:xyrre (—oo: 0] u sospacraer
Ha npoMe;xRyTke [(; +00),

HaumeHRbIIee 3HaUYeHHe, paBHOE HYIO, (PYHKIIHA NPHHHMA-
er npu x =0, nandoiabuiero 3HaYeHHd (PYHELHMA He HMEeT.
7. MHOKeCTBO 3HAYCHHH (PYHKIHH — MHO/KECTBO HEOTPHIA-
TeJdBHBIX uHced, T.e. E(y) =[0; +o2).

B e -

B

LA

Jlokaskem cBOICTBO 9.
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® IlyeTe x, U x, — JBAa 3HAYEHHUA apryMeHTa, NPHYEM X, = X, a4 ¥,
M {5 — COOTBercrTByiOlue MM 3HauyeHudA GyHruuu. Cocrasum pas-
HOCTE Y, — I, W Opeodpaszyem eé:

Yy — Y= axi —ax?=a( - )= a(x, — x,)x, + x).
Tax kak a > 0 u x, — x;, > 0, To upousseseHue
af{xys— X Nx; + xq)

MMeeT TOT e 3HaK, YTO M MHOMKHUTeNb X, + X;.

Eenn umena x, W x; ODpHHEHAAJIEHAT OpoMe:myTHY (—o0; 0], TO MHO-
JAHTENE .1’2 + .,T.'I OTPIIOATETEH.

Ecin unena x, ¥ x; OpHHaAJIexaT NpPOMeXyTEY [0; +°¢), To MHO-
MUTENb X, + X II0JOMHUTEJEeH.

B MePBOM  CAYYAE Yy — Iy <0, T.e. y, < y,; BO BTOpOM cJyd4ae
Yy, — ¥ -0, T.e. y, > ¥,

SHAUUT, B HpoMeryTre (—20; 0] dyHkuuA yOblBaeT, & B IIPOMEHYT-
re [0; +°2) BoapacTaer.

Tenepb chopPMYIHpYeM CBOHcTBa QVHKIMH ¥ = ax” npu a < 0 u yxa-
JeM, Kak OHHM OTpa)kalTcsd Ha eé rpadmuke.

1. O6nacre onpegenesua (PyHKIHMHM — MHOMKECTBO BCeX YH-
cea, 1. e. D(y)=(—o0; +o0).

2. Eecin x=0, 1o y =0. I'padhur HyHEIUHE OPOXOIUT HUepes
HavTaTo ROoOpIHHAT. CrauaH c vE.com/material100

3. Eemu x #0, 1o y <0. I'padbuk dyHEUHH DaCHOJIOMEH
B HIDKHEH MOJVILIOCKOCTH.

4, ITpoTHBOMOIOKALIM 3NAYCHHAM APTYMEHTA COOTRETCTBYIOT
paBHbIE 3HAYEHMA (PYHEUHN; paduE GYVHEIHU CHMMEeTPH-
YeH OTHOCHTENILHO OCH I, PYHKIHSA ABISETCH YETHOM.

5. DyuKkmuAa BO3pacTaeT Ha NpoMekyTKe (—0¢; 0] m yOniBaer
Ha npomMme:xRyTre [0; +co).

6. Hauboasilee 3HaAYeHHE, PABHOE HYJIK, (DYHEUMS IIPHHNMA-
er ipu x = (), manMensIIero 3HAYCHHA (DYHKI[HI He HMEeeT,

7. MuoxecTBO 3HAYEHHH (PYHEIHNH — MHOMKECTBO HEIOJOXKH-
TeJRHEIX duced, T.e. E(y)= (—o°; 0].

-

JlokazaTeabCTBO CBOMCTBA D NPOBOAHUTCH AHAJIOIPHYHO TOMY, KAK 2TO
6LIN0 cAcTano AAS QYHRINW ¥ = ax” upu a > 0.
H3 nepeuncieHHBIX CEBOHCTE clIeyeT, UTO OpH a =~ 0 BeTBH napadoJbl

y = ax” HaTpaBIeHHl BBepX, a npH @ < 0 — pAMa. Och iy ABJAETCA OCHIO
cHMMeTpHH napabonbl. Touky mepeceueHHa mapabosbl ¢ €€ OChbH CHMME-

TPUM HASBIBAIOT 8epuitroil napaboist. Bepmmuoil napabone! y = ax’ sB-
JIAETC HadaJlo HOOPDAHHAT.

ITocTpoense rpadhura, CHMMETPHYHOIC JAHHOMY OTHOCHTEJILHO
OCH X, pacTsaieHue rpadurEa oT OCH X MM CHATHE K 0CH X — pasimd-
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HbIe BUABI npeobpasosarus zpaguroe ¢pynrkuyuu. IlpeodbpasoBannsa rpa-
(PHUKOB, PACCMOTPEHHEIE HAMM JJS PYHKIHH I = ax”, IPUMEHHMEI K JIIO-
DOH (hyHEITHIH.

I'padur dyernun y = —f(x) MOMHO HoayuuTh 13 rpadbura GyHEIHUK
¥ = f(x) c TOMONELEI0 CHMMETPHH OTHOCHTEILHO OCH X,

I'padhur GVEHEIHE ¥ = ¢f(X) MOEHO HDOJVIHTE H2 rpadHKa GyHEIHH
¢ = f(x) ¢ IOMOIUBI PACTAMKEHHA OT OCH X B @ pas, ecau a > 1, u ¢ 1o-

MOILIbK CHATHA K OCH X B 1 paza, ecan 0 < g < 1.
a
= 1 5 "
118. Iocrpoiite rpapur Gynknun y = £x°. Haligure:

a) sHaveHHe iy npH x = —2,5; —1,5; 3,9;
D) sHAueHHS X, HPH KOTOPBIX Yy = 5} 3; 23
B) IIPOMEMVTOE BOSPACTAHHA H NPOMEHYTOK yObIBAHMA (DYHEIIHH.

119. IlocTpoiite rpadur Gyarnmyr y = —2x° u "HafguTe:
a) sHauenue y upu x =-1,5; 0,6; 1,5;
0) sHageHus X, NPH KOTOPRIX y = —1; —3; —4,5;

B) IPOMEERYVTOK BO3DACTAHHSA H IPOMEXYTOK yObIBAHUS (hyHEIIHH.
120. llocrpoiiTte B 0aHOH cHucTeMe KoOpiuHAT rpaduxu HyvHEDMIT

¥ g -.I. - K3 | (801 =1} 1
y = .x:’", y = 1,8.’&?‘“’ H Y= Exd_ CxauaH c vk.com/material 100

CpapHuTe 3HAaueHHMA 3THX GyvEEOME opr x=0,0, x =1 n x = 2.
% TTocTpoiiTe B OAIION CHCTEME KOORAWHAT rpauKr VHOKIAR
y=0,4x" u y=-0,4x%
KakoBa o0JsiacTh 3HAYEHMH KamJaoil M3 aTUX PyHKIMI?

122, [TogaskuTe CXEMATHUECKH, KAK DPACIOIOMEH B KOOPIMHATHOH ILIO-
CKOCTH TpagHK (PYHEITHH:
2 = 2
a) y = —1,5x7; 6) y = 0,8x".
IlepeuncauTe cBoiicTBa 2TOM (PYHKIIHH.

123. Hzo6paziTe cXeMaTHUYeCKH rpadHK H IepedHCcIHTe CBOHCTBa (PVHE-

MM
a) y = 0,2x%; 6) y = —10x2
124. llepecerarooren nau napabona y = 2x* u npamas:
a) y = 50; B) ¥ = —8;
0) y = 100; r) y = 14x - 207

Ecan ToukH nepecedyeHHs CYIECTBYIOT, TO HAMHUTE MX KOOPAMHATHI.

125. ITpuEaaie:xuT a1 rpadusy GyHEIHE y = —100x° Touka:
a) M(1,b; —22b); 0) K(—3; —900); B) P(2; 400)?
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126. HﬂH,IIHTe KOOPIHHATHEI TOUeE IlepecedeHHA TrpadpHKop GQVHEEKIMIT
¥y=—x"uy=2x — 3. BeImoaanTe rpadHIecKYI0 HIJIIOCTPAIIHIO.

127. U3o6pasure cxeMaTHuecKH rpadwrn  GyHEDHI &y = 0,01x°
Ay = 10x. I'padukn aTHX QYHROHHE HMeroT obmyoo Toury O(0; 0).
Hmeror 1 rpadurn 5THX GQVHEIHA DpyrHe obmme Tourn? Ilpu
OO KT EHOM OTEETES HH.H,U,HTE" HOOPOMHATHL 3THX TOYEH.

128. TIpn kKaxWx aHaveHwax k npaMas ¥y = kx — 4 wmeer ¢ mapadonoit
Y = x° TOIRKO OFHY OBIMVIO TOUKy?

129. Ilnomane xpyra S (cm?) Belumcagerca 1o Qopmyae S = nr’, rae
r (cm) — paguyve kpyra. Iloerpoiite rpadur dyvernum S = s
U Haijgure 1o rpadury:
a) naomajes Kpyra, ecjJH ero paaguyc pases 1,3 cM; 0,8 CM, 2,1 u::M,
6) pagnye Kpyra, ILIONIAAL KOTOpOro pasHa 1, 8 cm™; 2, 5 cM% 6,5

130. IInomane noBepxHOCTH Kyba i (cM?) 3aBucHuT oT pebpa Kyda X (cM).
Sagaiite Ty saBucuMocTh Gopmynoii. Iloerpolite eé rpaduy 1 HA-
JUTe TI0 TpafHuKy:

a) IIoLAaAL MoBepxHocTH Kyda, eciau ero pedpo pasuo 0,9 cm; 1,5 cm;

1,8 cm;
ﬁ} IMAHY peﬁpa, ecIM ILIOIIANL MOBEPXHOCTH Ky6a pasHa 7 CMY;
10 en®; 14 em?

CkadaH ¢ vi.com/material100

131. CrRoNbKO KOpHel MMeeT KBAIPATHbLIM TPEeXuJIeH:

a) 3x° —8x + 2; 6) —_yﬁ + 6y — 18; B) m® — 3m + 8?
132. Cokparure npodb:
= a2 — Ba +
2) Z;.r 1 : 6) ta 1{12 1
10a” —a - 2 j . )

133. Pemure vpaBmenme (x + 3)° — (x — 3) = (x — 2)2 + (x+ 2)° u or-
METhTEe erd KOPHH HA KOOPAHUHATHOH IIPAMOM.

10. Npadukn hyHKUMA y:axz +n un y=alx m)?
Paccmorpum apyrue 4dacTHbIe cay4ad KBaJpaTU4YHOH (PYHKIMH.

IIpumep 1. BoiAcEHM, UTO OpelcTaRjadeT cobol rpadpHr PVHEIHH
Y= %x"‘ + 3.
» C oaroit ue.rlhm B 0;11{01}1 CHCTEeME KOOPAMHAT MOCTPOMM rpadHKH
GOVHRORH Y ——.r:z H Y= E.x‘ 5
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CocTaBuM TabOIHMOy 3HAYEeHHH (QYHEIHH I = %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 GvHEIHH I = %x” n3obpaxkéH Ha pucyHke 22, a.

Hrobel D0Ay4YUTE TAOIULOY 3HAYEHHH (pYHRIUH y = éxz + 3 npm Tex

JKe 3HAYeHMAX apryMeHTa, cjejlyeT K HalJleHHbIM 3HAUeHUAM (PYHK-
1
uMu Y = Exz npubaBuTL 3.

Cocrarppm TabIuMy 3Tavueddwi QYHKIMHT I = %x" + 3.

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

(2)

ITocTpouM TOUKH, KOOPAHMHATHEI KOTOPBIX YyKazaHbl B Tabauine (2),
W COeIMHUM WX TLIaBpHON Junwed. ITomyamm rpadmr GVHKIIHA

Y= %xz + 3 (puc. 22, 0).

a) 7k '5]' Y Uk £t 'id::{'k.s:mﬁﬂaterialltlt‘r
\ [ \ 1]
\ / 1A il
|8 1 \lllh |‘Er 'f
A\l g Jly=5x*] \N 6 of ]
\ : ; fy=3x243]
| / NS ]
2 2 “y=%x2
] F % W r L
| —4-3! 011234 X | -4-3/ 011234 x
[ 11 | [ | 5 | | 11 |
Puc. 22

Jlerko moHATH, YTO KAMKA0N ToUKe (X, ¥,) TPadura QyHKIEA ¥ :é-xz

COOTBETCTBYET eJIMHCTBEHHaA Touka (X,; ¥, + 3) rpadura QpyHKIHA

y=3x + 3 » HaoOopoT. 3HAYHUT, €cJIH IePeMeCTHTE KaXKIVI0 TOYKY

2

rpadhura GYHKIUU f = ;—x Ha 3 eJIMHMIILI BBEpPX, TO IOJYYHUM COOT-

1 F
BETCTEVIONIYIO TOYKY rpadiKka QVHKIHHA If = Ex‘* + 3. Muaue rosops,
KaJKJYVI0O TOYKY BTOPOr0 rpadHKa MOMHO IIOJVYHTH M3 HEKOTOPOH
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TOYKH I[IepBOro rpagura ¢ NoMoOUbLI0 HDAapaje/lLHOrO MmepeHoca Ha

3 eQHMHHIOBl BEEPX BIOJBL OCH Y.

I'padbur dbyHEIHKH ¥ = %xz + 3 — mnapabona, nojgy4eHHas B pe3yb-

A 1 _2
TaTe CIBHIA BBepX HA 3 eIWHHNOL! rpadBra PVHKIHHA Yy = 5% ]

Boobuie rpadur dyHKIMM y = ax’ + n asaserca napabooii,
KOTOPYI0 MOKHO MOJYYMTH u3 rpaduxa (QyHKUUH Yy = ax’
€ MOMOILIBI IIAPAJJENBHOTO OepeHoca BIOIbL OCH If Ha n elH-
HUL BBepX, eciu n > 0, uiad Ha —n egWHUIL BHU3, ecau n < 0,

Hpumep 2. Apra mocra uveer dopmy napabonsr (puc. 23, a). Moer
VICPAHRBAIOT TPH OIIOPLI, PACITIONOFECHHEBIC Ha OJAHAKOROM PAaCCTO-
AHHH Apyr orT apyvra. Haliném IMHBI 3THX OLOP, ecjld HM3BEeCTHO,
yuro AB=80 M, OC=8 m, AK=KO=0L =LB.

a) 0) YA
C 5
/IJ,F\I\ i , ! , ~B,
A K (9] L B —40 K 0 L 40%
Puc. 23 CkauaH ¢ vk.com/material100

» CocraBum ypasBHeHHe napabojbl, BeIOpaB CHCTEMY KOOPAHHAT TaK,
EAK IIOKA3AHO Ha PHCYHEE _23, f. O4eBHAHO, YTO 5TO YPABHEHHE HMME-
er Buj i = ax” + n. Hafaém roopamuaTel Todek A, B u C. Nmeem

A(—40; 0), B(40; 0), C(0; 8).
Bepuruaoi nmapaboasr apagerca Todxka C(0; 8). Suauwr, n = 8. ana
TOro, 4roldbl HAWTH kKoahdHOUMeHT &, IOACTABHM B VDABHEHHE
y = ax” + 8 roopauHaTel Touku B(40; 0): 0= ¢ - 1600 + 8.

Orcroga a = — B e —0,005. Mper Doay4nan ypaBHeHHe Hapabossl

1600 )
y = —0,005x* + 8,
Teneps HeTpyAHO HAUTH AJUHBI OIOP:
genm ¥ =—20, To.uy = 6;
ecin x =0, To y = &;
ecna x = 20, o iy = 6.
SHAYHT, OMOPEI MOCTA WMEIOT AMHHEI 6, 8 mw 6 M.

1 F
HDpumep 3. PaccemorpuM (HyHRIUIO y:E{x— 5) 1 BBIACHMM, 4TO
npejcraeafger coboil eeé rpapuk.
b [na sToro B OAHOI cHCTeMe KOOPAHMHAT NOCTpOHUM rpadpHkEH (PyHEK-

Ui y=%xz u y=%{x—5)’2.
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1 -
HOna mocTpoeHHA rpadura GYVHKIHE Y — Ex* BOCIIOJIb3YeMCS Tabau-

neit (1). Cocrapum Tenmeph TAOIHIY 3HAHEHHN (QYHKIHH I = %(x — 5%

IIpn sTOoM B KadecTBe 3HAYeHWH apryMeHTa Bbi0epeM Te, KOTOpPLIE Ha
H ODoJbllle COOTBETCTBYIOIIMX SHAaYeHWMH aprymedTa B Tabmaune (1).

Torga cooTBeTCTEVIOIIME HM 3HaueHHA (DVHEKIHH I = %{x — 5) GyayT

Te e, KOTOpble 3alHCcAaHBLI BO BTOPOH cTpoke Tadauisl (1).

x 1 2 3 4 ] 6 T 8
y & 4,5 2 0,5 0 0,5 2 4,5 &

(3)

ITocTpoum rpadpur PVHEOHH i = %{x - 5)2, OTMETHB TOYKH, KOOp-
IHUHATHI KOTOPBIX VKaszaHbel B Tabaune (3) (puc. 24). Herpyano 3a-
MEeTHTh, YTO KamJaod Touke (X, y,) rpadura (QYHEIHH } = éx"’
COOTBETCTBYeT eJHMHCTBeHHasa Touka (x, + 9; y,) rpaduxka QyHKIUHN
y = %{x — 5)* u maobopor.

SHaYNT, ecIH DepeMecTHTE KadKAvI0 TOUKY rpadrra pyHKIHT ¢ = %xz

Ha D eAMHHWI] BIPABO, TO MOJYYUM COOTBETCTBYHILIYVK TOYKF-Iprathiprgnatenal1on
GhVHEOHE Yy = %(.x: — B2,

| 73 ] I U T[]
\ 1 I GRS 1§
\Y=5x%f /
170 3 \ 11
TNy =5 X1 ¢ I
VY A / \ /
WY / NCATR A =
| e ool
TN /y=%tr~sf LI V=8
Ao ratate s HE B I i =
|
Puc. 24 Puc. 25

Huave ropopda, KayKAVI0O TOYKY BTOPOro rpa@HkKa MOMKHO IOJYYHUTH
U3 COOTBETCTBYIOILIEH TOUKH MEepBOro rpadguea ¢ MOMOIILIO MMapasjiefb-
MOTO TIEPEnoca ma 5 eJAWHHI] BIUPaB0o BJONL OCH X,

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

TaTe CABHMra BIIPABO Ha 5 eIWHHI Tpadukra QYHRIMH ¥ = 5% - <
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Boobmie rpadux dbyexknuu y = a(x — m)® apnserca napaboJioit,
KOTOPYIO MOKHO IOJYYATL U3 rpaduka GyHKIHHE y = ax ¢ Io-
MOITLIO TApaAJIeILIOro mepenoca BJAOMAL OCH X Ta M CAHITHI]
BIIpapo, ecan m > (0, HAH Ha —m eIUHHUI BiaeBo, ecad m < 0.

IlonryuyeHHBIe BBIBO/BI IMO3BOJIAIOT MOHATH, YTO NpejcTaBadeT coboi
rpadgur pyaxmEu y = a(x — m)* + n. PaccMoTpEM, HaIpHMep, GVHKIHIO

1 : 3
ij= E(x — 3+ 2. Eé rpadur MOMHO HOAyYuTh U3 rpaduxa QyHEIMH
1. "
= Ex‘! C NOMOIIBIH) ABVX HDapajalejlBHBIX NepeHoCOB — CJABHI'A IIapabo-

JBEI If = %xz Ha 3 eIMHHILI BOPABO M Ha 2 eJMHHIBI BBepx (pHc. 25).

Boo6mme rpaduk QyErunnu y = a(x — my¥ + n asaserca mapa-
000, KOTOPYVID MOMHO NOAYyuuTh u3 rpadura dyHELHH
y = ax’ ¢ TMOMOMLIO JIRYX TMapaJelLILIX TeperocoB; CARHTA
BAOJE OCH X Ha m eIHHHIl BOpaBo, ecan m -~ (), @AM Ha —m
enuHUL Bleso, eciau m < 0, u ciuBura BAONL OCH { HA 1N eju-
HHUI[ BRBePX, ecad i > 0, WaW na —n eAWIHI BUH3, ecan n < (),

CradaH c vi.com/material100

BHMETHM, YTO OpOH3IBOAHTL HNapajjie/ibHble [IepeHOChl MOMHO B JIH-
foM TTopAIKe: cHavajia BREITIOJIHHTE TapalielbHbBIA TepeHoc BA0AL OCH X,
a 3aTeM — BJIOJb OCH }j HIH HaoBODOT.

IMonyueHHBIE HAMH BBIBOABI 0 OpeodpasoBaHuH rpadmuroB IPpHMEHH-
MBI K JIOOBIM (QYHEITHAM,

I'padur pyarkuun y = f(x) + 1 MOKHO DOJIYYHUTE U3 TpapuKa PyHK-
OUH ¥ = f(x) ¢ NMOMOIILK NapajiejJbHOTO IepeHoca BIOJE OCH I HA
n eIWHWIl BBepX, ecad n » 0, WaM Ha —n eIWHHUI] BHHI, ecaw n < 0.

I'padur hyEROUT y = f(x — M) MORHO MOJYYIHUTE U3 TpapHra QyHK-
OUH ¥ = f(x) ¢ IMOMOIILK NapajiejJbHOTO IepeHoca BAOJE OCH X HA
M eIUHHAIL BOIpaBo, eciau m > 0, iKW Ha —m eIWHMIL BJeRO, ecau m < 0,

I'padpur ¢pyurmun y = f(x — m) + 1 MOKHO TOJVYIHTL U3 Tpadura
dyHEIUN y = f(x) ¢ DOMOWIBK [OBYX COOTBeTCTBYKIIHX NIapalljielbHEIX
TICPEHOCOR,

ITpy Bpamesruyr napadosibl BOKPYT
ee ocH noaydaerca (hurypa, KOTODPYH)
HaaweBawT napaboaoudom. Ecorm BAHY-
TPEHHIO I[IOBepXHOCTh lapadoliouja
COIEeNIATE BEIIKHJIBH{]ﬁ H HAOPABHUTE HA
Heeé TVYOK Jydel, DapajileJbHBIX OCH
cUMMeTPUU napabdolibl, TO OTPAKEHHbIE
Iy4H coDepyTecAa B OJHOH TOYKe, KOTO-
pvic HassIBalOT @orycom (puc. 206). Pue 26
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B To :Ke BpeMA ecJH HMCTOYHHE CBeTa IOMECTHTHL B (DOKVCe, TO OTDPAKEH-
HEBEIE OT HE'[..'IRH..T.[BH()I.::I IIOBEPXHOCTH HH]JH.ﬁUJI{JI’I,D;H JIYHIT OHH.JR}-'T(!.F[ mapaJg-
JEILILIME W TI¢ PACCEHBAIOTCH,

IlepBoe cEBOHCTEO TO3BOJAET HMOJMVUHTE B (oKyce mapadoliomjia BbI-
LUK}FK) ’I‘EMHE]JH’I‘}"E)}’ COI‘.JIH(‘H(} Jeregie 31ro CBOHCTBO HCIIOILIOBAI Opes-
H(‘I‘DCTICCEHH yvueHeIl Apxumen (287—212 no #. 2.). ITpu zammTe Cuparya
B BOiiHe IpPOTHE PHMIAH OH IOCTPOHJI CHCTeMY MHapadoIHYecKHX 3epKAal,
EOTOPAEA IIO3BOJIMIIA C[I]GR}TUI‘I]JDBH’I‘I: ()T[JHH{EHHHE COJMTHEeYHBIS JIYVHII HaA EO-
pabmax pumaAaH. B pesyieraTe TemmeparTyvpa B (GoOEKycax mapadoamtecKHx
depKaa oKasaNach HACTOJBLKO BLICOKOH, UTO HA KOpadlIAX BCIBIXHYJ IIOMKAD
H oHH cropenu. Ho sto He Honee, yuem nererna. Bpsajg mu yaamock MOIYYUTE
CTOJME RBICOKYIO TeMTIIepaTypy VKazaHHBIM CIIOcoboM,

BTopoe cBolcTBO MCIONB3VETCA, HAIPHMED, IPH H3TOTOBIEHHUH IIPO-
HEKTOPOB M aBTOMODMIBHBIX thap.

ynpaxHeHus

134. Uz00pasuTe CcXeMATHYECKH Tpadui KayI0H GyHKIUE (OTMeTETE
BepIIHHY Oapaboibl H HanpabBJeHHe e BeTBeH):

=12 1244 ~1l2_ 3.
a) y =;x, y=5 ) y=5% ;
__1.: __1. _ L 4
D) y 3.1' ; Y 3x2 S L 17, 3.23’] 1z
1 : 1 :
B) iy = gxz, U= g{x = 3f: ¥ = E(x T 3)2' CkauaH ¢ vk.com/material 100
135. C momompio mabioHa mapaBolbl ¥ = x° mocTpoiiTe rpadur QyHEK-
ITHH:
a) y =x"—4; B) ¥ = (x — 5)%;
6) y = —=x° + 3; r)y=(x+ 372
136. Mcnoassyst mabGaon mapabomsr y = x°, moeTpoiiTe rpadui QVHE-
IHH:
a.)y:x")“+2; B]y:{x+4}2;
6) y = —x° - 1; r) y=—(x — 3)°
137. B KaKNX KOOPAWHATHRIX YETBEPTAX PACHONOMNKEH Tpadur GyHEKIHN:
a) y = 10x% + 5; B) y = —6x* + 8; ). =8
6) y = —Tx* — 3; r) y = (x — 4)5 e) y =—3(x + 5)%?
138. Mzo0pazyTe cxeMaTHYeCKH TpauE QYHKIIHHM:
ﬂ)y=;—{x—2)z+1; B) y = —4(x — 3¢ + 5;
ﬁ}y:é—{x+3}2—1; r) y = —4(x + 2)? —

139. Mzobpasure cxeMaTHUYeCKH rpaui QyHRITEMT;

a)y:i{x—mz—:fi; 6Jy:—%{x+2]2+3.
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140. Ucnoneays madimoH mapadonsl y = x°, mocTpoiiTe rpadiy QVHKIHM:

a) y =(x — 2)° + 3; 6) y = —(x— 87 + 5.

141. C moMomIbio MadiIoHa Napabolbl ¥ = X~ nocTpoiite Tpaduk GyHKIIH:
a) y = (x + 3)%— 4; 6) y= —(x + 1)¥-2,

142, HafimiiTe HyIH GVHEEIHE (ec1H OHH CVIIECTBYIOT):
a) y = 12x* - 3; 6) y = 6x°+ 4; B) y = —x — 4.

143.TIpy KarkUX 3HAUEHHUAX ¢ (PYHKUMA ¥ = ax” — 5 mmeer HyIm?

144, Ha pucyuge 27 maobpaskeHbl IpadUEN (HYHKIUN:

a}yz-%{x+4)2; B}y:éxz+4;
y=lx-0?-1, py=-Li-2
3 3
AVIA Y. / 1‘
\ /
b VLIPS /
N i
/
2T\ 7
—10 —ﬁ/ —4 3\_' 2N 618110 ®| Ckauan ¢ vk.com/material100
™,
Vi N
/ \
/ -6\
/ il VA
Puc. 27 AR EEA

Hna kampaoro rpapMKa yKasKUTe COOTBETCTBYIOIIVIO dopmyny.

145.Ha pucyere 28 wusobpaxmén rpadur ¢yarmum f(x) = a(x + b))%
Haiinure f(58).

146.Ha pucyure 29 uzobpaxkés rpadur GyeErOuu f(x) = ax® — b. Haii-
JTHTe, IPH KaKOM 3HAUYeHHH X 3HaueHHe (QYHKIHH paBHOo 68.

A \ A I/
/ | ¥
i
/ \ /
Y ]
1
N )4 | / I
1 Al 0l 114 X
NV ™ \ /
-2011 x \\h J/f
Puc. 28 Puc. 29
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147. Pemiure ypapHeHue:
a) 0,6a — (a + 0,3 =0,27;

lf ; =0,54(6 — 2y).
148. PemiuTe HepaBeHCTEO!
a) bx — 0,7 < 8x + 5,1; B) 2x + 4,2 = 4x + 7,8;
0) 0.8x +4,6>256 —1,2x; r) 3x — 2,6 > 5,5x — 3,1.

11. NocTpoeHue rpaduka KBagpaTUiHON PYHKLUU

Ins ]IDCTDDEHHH rpaduka KBaJpaTHYHOI (QVHKIHH sanuimeM dop-
MYy ¥ = ax® + bx + ¢ B BuAC y = a(x — m) + n.
Brigjenum M3 TpéxuiaeHa ax> + bx + ¢ KBagpar ABYUIEHH:
ax® + bx + c=a(x2+ %x + %)

hz UJ CravaH ¢ vik.com/material100

=a x”+2x-i+i——+
2a 44  4d*

2 @ 2 2
_ A P=dael. b)) _b" -4ac
a a[(x i Ea) 4 ] a(x B 20) 4a

i

2 ]
b - dac
Orcropa ¢ = +i) -
R 4 a(x 2a, 4a
Mb1 nonyuunu Gopmyny Buja y = alx — m)y: + n, e " o= _zi,
a
B b? - 4ac
n= T.

2
3gaunT, rpabik QVHEIHH I = ax” + bx + ¢ ecTs mapaboas, KOTOPVIO
MOMKHO IIOJYYHUTh M3 rpaduKa GVHEIUH ¥ = @X° ¢ TOMOIILIO JIRYX TapaJ-
JeTLHBIX TIePeHOCOB — CABHWTA BAOJL OCH X M CABWra BAoAL ocH y. OT-
2
croga caeayer, uro rpadbur dbyveERuME y = ax” + bx + ¢ ecTs mapabona,
z 5 b b - 4ac
BEPLIMHON KOTOPOH ABAHETCHA TOo4dra (M n), e m = E I e
0(!]:-]{] CHMMETDITH HHI]H.ﬁ(}JILI CIOYVANAT IITWIMA X =nm, ITAPALIENABEHAS OCIT LS.
IIpu a > 0 peTBH napa®olbl HaOpabBJIeHBI BBepX, a IpH a < 0 — BHHS.
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Hrobbl NOCTPOHUTE I'padMK KBAAPATHUYHON (PYHKIHH, HYKHO:
1) onpenenuTs HanpabJieHHe BeTBell nmapadoiibl;

2) HAHTH EKOODPIHHATHE EBepIIHHBL IIapadoibl H OTMETHTL ee
B KOOPIHHATHOH IIIOCKOCTH;

3) TIOCTPOHTE eNé HecKOJLKO ToYeK, TMPWHAaAJe;KallHx mapa-
doJe;

4) coeHHHTh OTMEYEHHBIE TOYKM ILIABHOH JIHHHEH.

3amMeTHM, UTO abcIIHCCY M BePIIHHBI VI0OOHO HaXOIHTE IO (hopMyie

b

m=-5- OpaHHATY 72 MOMHO HAXOJAHTL, LIOJACTABHE HalileHHOe 3HAUe-
a

Hue abeuucesl B QOPMYILY i = ax® + bx + e, TAK HAK OPU X = M
y=ax2+bx+c=a(x—m]2+n=n.

IlocTpoum rpadmMEy HEeKOTOPLIX KBaJPATHYHEIX (PYHKI[HII.

IHpumep 1. Ilocrpoum rpadur GdyHrOME y = 0,52 + x — 4.
» Tpadurom dyerurm y = 0,5x° + x — 4 aBaserca uapabona, BeTBH
KOTOPOH HaANpaRJIeHBI BBEpPX.
Tak ®Rak ¢ = -4, To rpapur (QVHEKIHAH IEepPECEKAET OChL OPAUHAT
B Toure (0; —4).
HalinéMm KoOpAWHATEI M W 7 BEPITHHEI Mapadoiik;

b1

CkauaH ¢ vi.com/material100

mnt :—E——m: _1;
n=0,5(-1)%+(-1) - 4 =-4,5.
Bepurmaa napabdoasr — Touka (—1; —4,5), a mpamas x = -1 — oce

CHMBMETPHI.

Hrobsl HAaHTH TOYKHW HepecedeHWd Tapadodwl ¢ ochio adciHce, Hal-
néM HyIH dyvHEEINA. [[Ig sToro pemuM ypapHeHte 0,5x% + x — 4 = 0,
KopEaMH 3TOro ypaBHeHHs ABJAAKTCA uwceaa —4 u 2, 3umauur, oa-
padoaa mepecekaeT och abCITHCC B TOUKAX

(—4; 0) m (2; 0). (T T T A [
" " \
CocraBum tabommy. Y= 0.5x + x — 4 IlIJ!I
x| -5 | -4 | -2 | -1 0 2 3 \ i
1
v |35 0 | -4 |-45|-4| 0 |3, ANENEI =
_\{ 1 0l [/ﬂ x
BoenoneszoBaguuck aToil Tadbaunei, ] 7
NOCTPOMM rpapur QyHKIHH N F,
y=0,5x*+ x — 4 (puc. 30). < [ N-1—4.5
Ilpn cocraBjaeHHH TaOIHUIBLI H IIOCTpOE-

HUHM rpadHka  YYUTBIBAJIOCH, YTO [IPAMAHA
x¥ = —1 "ABIfgeTCH OChK CMMMETPUHM napabdonbl. Puc 30
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IloaToMy MBI

OpaaIn TO4YKH,

CHMMETPHYHBIE OTHOCHTEJLHO NPAMOMH
x =—1 (2TH TOYKH HMeIT OJHHAKOBBIe OPIHHATEI).

IDpumep 2. IHoctpoum rpadur GYHEEIHE y = —2x° + 12x — 19.
b I'padburom 2roll PYHEIHM dABIAeTcA Lapadona, BeTBH KOTODOI Ha-

npaBneHsl BHE3. HaligéM KOOpAMHATED ed

BOPITHHBL: 1 ”
sl B2 o ol 11213415 %
2a  2-(-2) 1 ! N
. =
e BeiB? 308 B 101 2 ~T T,
IIpamaa x = 34 — oCkE CHMMETPHH IIapa- _,_$ c\?” \
DOTHI, P 3
BLIYHCIHE KOOPAHHATEI €IIé HeCKOIb- 1 & J,I'r \\
KHX TOYEK, HOJIYYUM TADIHIY. B N
L] T Iq
x 1 2 3 4 5 =0,
T '.
U -9 -3 -1 -3 -4 iy | |
L8 '_f |
CoeJMHUB IJIABHOH JHHHeH TOYKH, KO- 1
OpAMHATEI KOTOPLIX VKasaHkl B Tabiuie, _,_;g )
nonyunm rpadpur GVHERKINH 4 = —2x% +
+12x — 19 (pue. 31). < Fue. At CxauaH ¢ vk.com/material100
Mpumep 3. Hocrpoum rpadur GYEKIHE y = 1—1:2 - i A
b I'papuroM GHYHEOHH Y = %x‘ +x+1 vk
ABJIAeTcA napadojia, BeTBH KOTOpPOH HAa-
npaBjieHbl BBepx. Hailiiém koopanHATBI |5
€€ BepIIHNHBI: 4
b L |
m = = — —2; = : Y
2a 4, 1 LS vl
4 \ |~ e 2 /
L2 _241=0 \ i i /‘f
n = = — _— o T
4 YTV
Ilpamvans x = -2 — oChb CUMMETPHM 1IA- hSWEEg >
pacom. slaf-sl 2101 f
Briumenue KOOPAMHATEI €8 HECKOJb-
KHMX TOUCK, MOJVIHAM TabIuIry. Puc. 32
x -5 —4 -3 -2 -1 0 1
1 1 1 1
2— 1 - 0 — 1 2—
Y 1 1 1 1

I'padur pyHEIUA Y = %xz + x + 1 uzodpakeH HA DHUCYHEe 32. <
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ynpaxseHus

149,

150.

152,

Teno oOpomeHo BepTHHEAIBHO Ah,m
BEEPX ¢ HAYAIBHOH CHEODPO-

CTBIO Uy (M/c) ¢ BeICOTEL [30 N

hy, (m). Bricora A (M), Ha Ko- 7 S

TOPOH OKAMRETCH TeI0 uYepes y

t (c), BeIpamaercsa GOPMYJIOH (95

2
t
h=-£

e + i+ g A

(g = 10 m/c?. 120

Ha pucyare 33 nokaszaH rpa- \

thux zaBHcHMOCTH fi OT T ans

cay4as, korna h, = 20, ¢, = 15. |15 \

Haiinure mo rpadugy: 1\

a) CKOJIBKO BpeMeHH TeJIo \

NMOJHUMAJIOCHL BBEpPX; 10
0) CKONBKO BpeMeHU OHO
ONYCKAJOCH BHH3;

B) Kakoil HauboJsblIel BbICO- | g
Thl JOCTHUIJIO TeJIO;

I') yepes CKOJILKO CEKYHJ
TEJIO YIAJ0 HA 3eMJIIO.

|t

.--"'-'F._

|t

T
=]
-y
o]
(5]
o
[
o
=
gl
gy

Kragparuusas ¢vHEIIA |
zajana (QopMyJION;
a) y=x% - 4x + T;
6) y = -2x" — 5x — 2.
HaiinuTe KoOpAMHATHEI BeplIHMHLI mapabosbl. HameTuB Ha Koopmu-

HATHOH IJIOCKOCTH BepIIMHY mnapabojikl 1 e€é OCh CHMMETPHM, H3-
oOpasuTe cxeMaTH4ecKH rpadHk.

Puc. 33

[MocTpofiTe Tpad@uk GYIKIMK ¥ = —x° + 2x + 8 u HallgUTe, HCIOJIb-
3ys rpadui:

a) 3HaveHWA (PyHEAN mpu x = 2,5; —0,5; —3;

0) 3HaueHHd apryMeHTa, IpH KOTOpHIX ¥ = 6; 0; —2;

B) AYIH QYVHKIHE W TPOMEXKYTEH 3HAKOTMOCTOAHCTBA;

I') IPOMEMYTKE BO3PACTAHHUA M VObIBAHHMA MVHEIWH, MHOMECTBO
3HadeHUI (JYHKI[HH.

Iocrpoiite rpaduk dyurnuu y = 2x° + 8x + 2 u HaiiguTe, UCHOAbL-
3vda rpadHk:

a) suadenug y opu x = —2,3; —0,5; 1,2;

0) sHadYeHHMA X, IPH KoTopeIX ¥ = —4; —1; 1,7;

B) HYIH (DYHEIIHH M NPOMERYTEM 3HAKOIOCTOSHCTBA;

T} TPOMEKVTRKA BOIPACTANHA W YOLIBATHSA (DYIKI[HUH, HAHMCHLIICE
3HaveHHe (DVHEIMH.

§4. KpaapatnyHaa GyHKUMA U eé rpadumk

ikl com/material 100
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153. Ilocrpoiite rpadpury GYVHEIMKE H ONHIIKTE €€ CcBolcTBa:

ﬂ)yzéxz—4x+4; ﬁ]y=—}r2+x—l; B) i = x° + 3x.
154. ITocrpoiite rpadur QYHEIKL:
a.)y:—-;:f—i-ﬁ; 6) y = x° — 4x; B) y = —x%+ 6x — 9.
155. ITocTporiTe Tpadpur HyEKIIHE:
a) y = 0,5x" — 2; 6) ¥ = x° — 4x + 4; B) ¥ = —x~ + 2x.
156. TTocTpoiiTe Tpa@ur QyHKIHN;
a) y =(x — 2)x + 4); 8) i==ward 9l
157. Haiigure 1 } ] []]
a) HAMMEHBIIeEe 3HAYCHHE VHKIHNH \ ' r"f
y=x°—4dx — 4; 'l. 81— 'n
0) Hﬂuﬁonhmee 3HaveHUe (PYHKIIHH \ | Il |
y=-x"—4x + 5; \5 / |
B) HaMMeHblIee 3HaYeHHe (PYHKIUH T T TR d ENENF AN
y=2x*—06x-6; \ If'
r) HEIHEIO.TIL].LIEE 3HAYeHHe (DYHKIIHH \ i F T1T1C
Y=o = —44-2 {2}—%1.-2—5&1:" ﬁt‘kﬁgﬁﬂrateriallﬂﬂ
158. Brisicaure, rpaduk Kakoil us GpyEroEi ||| || \ . /,f'
: 2 g : 4+
y=x3+ﬁx,y:§"xz—3x,y=—xd—ﬁ wd
H300pakéH Ha pUcyHKe 34. Puc. 34

159. Haiigure 3HAUEHUE b, upum roropom upamas g — 6x + & racaercs
napaboaw ¥ = x° + 8.

160. ITpu KAKOM 3HAUCHUH 7t rpagHKHn {l)},TI-IhIII{I{ y=2x"-5x+6
u y=x>— Tx + n UMeOT TONLKO ONHY oburyio Touky? Haiinmre ko-
OPJAHUHATEL 9TOH TOYKH.

161. Oyuknuy, rpadguiEl KOTOPbLIX ngnﬁpameam Ha pHCYHEKe 3D, saga-
I0TCA YypaBHeHHAMH BHIAa y = ax™ + bx + ¢, Haligure snadennsa Ko-
a(pPHUIIMEHTOE @, b H ¢ B KaKIOM cayuae.

162. [loka:kHTe cxXeMaTH4YeCKH, KaK paclojodeH B KOOPIHHATHOH ILIO-
cKoCTH Tpaduk QyraRTrm ¥ =ax° + bx + ¢, a # 0, ecan:

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

(Bvreoil D obosHaueH JAMCKEPHMMHAHT KBAJPATHUYHOC TPEXUIEHA
ax® + bx + ¢.)
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ﬂ_} i A
= "\lh,\
/ M
A |1 *
0] 1 NE
\
\
B) r!ﬂ'n
\ |
\ |
\ [
| A |1
ol 1 x
Puc. 35

0)

e

CrauaH ¢ vie.com/material100

163.(3adaua-uccredosanue.) o Tpadpuxy HVHEKIEE y =ax’+ bx + ¢
(puc. 36) onmpegenunTe sHakM Roat¢HUIHUEATOR o, b I C.
1) OowacHNTe, KaK, NOJAL3VACE PHCYHKOM, MOMHO OTIPeIeJHTEL 3HA-
KX KO3pPUIHEHTOB ¢ U €. YEUKHTE 3TH 3HAKH.
2) ObcynuTe, KAk, NOJBIVACE PHCVHKOM, MOMKHO ONPEAENIHTE 3HAK
koadpunmenTa H. YEamEHTe 2TOT 3HAK.

a) LA

/\

o
——
®yY

Puc. 36 /

(1~ 3a)
302 + 5g - 2

164. Cokparure 1podb

0)

4

\

/.
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165. Peminte ypaBHeHHe:
a) (x — 12+ (x+ 1% =(x + 2)>- 2x + 2;
6) (2x — 3)(2x + 8) — 1 = 5x + (x — 2)%
166. Ecau ¢ KamJ0ro reKTapa yYacTRa cobepyT 35 I OmMeHUIBI, TO ILI&H

HeJOBBRIIOMHAT Ha 20 T; ecJH ¢ KaXIOro rekrapa OVIeT IOJV4YeHO
42 11, To nnaH nepepbinonaHAT Ha 50 7. Kakopa mnomwajibk ydacTea?

167. Eciin Ha EamIyio MAIHHY IPY3UTE 3,5 T rpysa, To ocTadercda 4 T
ECIIH HA KAEIVI) MAIIMHY PY3UTh 4,5 T, TO AJS DOJHOH 3ATrpy3KH
BCEX MaNIMmH He XBaTHT 4 T rpys3a. CKOMLKO ORITO Marmmmmu?

KOHTpPONbHbIE BONPOCHI U 3aaHNA

Chopmynupyinte onpegeneHue KBaapatudHon dyHKUMK.

Kak Bbirnaaut rpadpuk kKBaapatuyHOW OQYHKUMKM Y = ax? u Kakumm
ceBoWcTBamwn obnapaet dpyHkumAa: a) npu @ > 0; 6) npn a < 07?

Kak U3 rpadpmka GyHKUMK I = @x? MOXHO NOAy4nTb rpaduk dyHKUMMK:

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

Yto npeactasnser coboin rpadmk  kBagpatUM4HOA  hyHKUMK

y= ax® + bx + c? CxauaH ¢ vk.com/material100

Ha npumepe dyHkummn ¥ = 2x° — 12x + 16 nokaxuTe, kak CTPOST rpa-
UK KBaOPaATHWHHOW OYHKLWI.

ﬂ.ﬂ.ﬂ mex, Kmo xodem 3Hams O0oablwe

12. ApoOHo-nuHeHaa dyHKUMA u eé rpadpwmk

2 k .
Bam mssectHs! cpoiicrBa u rpadux ¢ynkuun ¥ = = npu k > 0. Or-

MeTHM eIlé OJHO CBOHCTBO 3TOH (PYHKIMH U OCODEHHOCTL eé rpadHka.

ITpu HeOTPAHWYEHHOM BOZPACTAHMN OOMOKHTEIBHBIX 3HAYEHHH ap-
rYMeHTa 3HaueHMA QVHEIWIM, OCTABAACh IOJOHKHTEIbHBIMM, VOBIBAIOT
U CTPEMATCH K HYJAK, T. €. ecan X > 0 u x — +09, o y — 0. AHanoruu-
HO ecann ¥ < 0 1 x — —20, To y — (). Ha rpajduxe sT0 CBOUCTBO TPOIB-
JdAeTcdA B TOM, YTO TOUKH TpadHka OO0 Mepe HX VIaleHHA B OecKoHeU-
HOCTh (T. €. IpH X — +00 MM X — —©0) HEOIPAHMUEHHO LPHOIHMEAKTCH
K ocu x. 'oBopAaT, uTo ock x, T. e. npamad i = 0, ApadAeTcda acumnmo-

2 f :
moii rpadura dyEKINT § = ~ pH £ > 0.

Boobue acuMnToToil KpHBOM HasslBaeTcd NpAMAasg, K KOTOPOH NpH-
DNMKAIOTCA KAK VIOAHO OJHM3KO TOUYKH KPHBOH 110 Mepe WX YIAAJIeHHA
B 0EeCKOHEYHOCTh.
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k ..
I'mnepbona y = < [pu k£ > 0 HMeeT eIllé OJHY ACHMITOTY — oOCb lf,

k
T, ¢. ipavyio x = 0, Herpyano monaTn, uTo runepbona ¥ = ¢ upu E <D

TAKHS HMeeT OB ACHMIITOTEI — OCE X H OCh -
Temeps MBI MOZHAKOMHMCH € JNPOOHO-THHCHHEIMA (QVHREIHAMH, [Ipn-
MepaMH TAKHX (GYHEIHHE MOIYT COYHEHUTL QYHEINH, sajapaeMble QopMy-

2x -5 _ 6 x+ 4
maMH Y =3 o Y 1 7 YT Tox - IlpaBple uwacTm aTHX (oOp-
My — JApobH, Y KOTOPBIX YHCJIUTENb — MHOINOYIEH IepBOH CTelleHH HJIH

YHCI0, OTIHYHOe OT HYJ A, 4 3HaMeHOTeIE — MHOT'OWIeH HEDBDﬁ CTelleHH.
Taxue GHyHEOMH HAIBIBAIOT GPOOHO-AUREAHbBIMU DYHKULLAMLL.

Boobme dpodHo-Auneln0l PYRKUUCT HASLIGAeMCL PUHKUUL, KO-

ax +b
mopyto moxcto sadams popmynou euda Y= 4, ede x — Rnepemen-
Hada, a, b, ¢ u d — npoussoabHbIE YucaAd, npuém ¢ =0 u ad — be = 0.

Orpannuennsg ¢ 7 0 1 ad — be 7 0 cymecrBenael. Ecan ¢ =0, TO
MBI DOJAVIHM JTHHeHHYI0 QYVHKIHIC, a OpH ad — be = 0 — coKpaTHMYIO

npobb, 3HAYeHHe KOTOPOH paBHO 5-, T. €. MOJYYHM KOHCTAHTY.

Br1 3naere, uro rpadur GyHEUMKM y = f(x) + 1 MOMHO IOJYYUTE U3
rpadura GyEEIEE ¥ = f{X) ¢ TOMOLIBK DAPAJLIEILHOTO OepeHOCA{EnBIs com/material100
ra) BOOJB OCH Y HA 71 €IUHHI BBepX, ecauw n > (0, unu HA —n eJHHHI]
BHu3, ecau n < 0. I'pabur dyeruuy g = f(x — m) MOMKHO HOJNYUUTE M3
rpadKa GPVEKIHAE ¥ = f(x) ¢ TOMOIIBK CABHUTA BAOME OCH X HA m eJH-
HHUII BIIpABO, ecam m > (), MIM HA —m eQUuHWUI BaeBo, ecaun m < 0.
TToxamem, uTo rpadgrkoM ApodHO-THHEHHON (MVHKIHH ABIJeTcd TH-

k
nepbosa, KOTO ) MOMHO HNOJYVYHUTE H3 runepbosikl = — C IMOMOIIBK
; Y
X

napajnejlbHbIX [IepPeHOCOB BJ0Jb KOOPAMHATHBIX ocel. IIponmmiocTpupy-
€M 3TO Ha IIpUMepax NocTpoeHUdA rpaHKOB KOHEKEDPeTHBIX ApO0OHO-JIMHEeH-
HBIX (PYHKIIMH.

2x + 4

Mpumep 1. Moctponm Tpahur QYIKINE 4 = ~ —1

2x+ 4
» Jlna sToro BBIAEJIUM H3 Jpobu T HeJVI0 4acTh, IIPeJCTABUB
x

npobb B BHAE N + — k. Umeem
X —m

2x+4_2x—2rﬁ_2(x—1}|6_2+ 6
-1 @=1 2 =1 a e

Saece k=6, m=1, n=2.
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6

I'padpur dyHEIHE U = rl"‘ 2  moxxHO NoJy4uTE M3 rpadjdgHkra

6
(hyHKIHHN y= ; C IIOMOIIBH ABYVX IapajlieJIbHBIX INepeHOoCOB. CIBH-

6
ra I‘H[IED'EDJIH y= ; Ha 1 cIHHHITY BOPapBC BIJOJME OCH X M CIBHIa

6
<7 Ha 2 eMHULBI BBEPX B HaOpAaBJe-
HAH ocH y. IIpu aToM mpeofpazoBaHHHM CABHHYTCA W ACHMIITOTEI

Y I P P A ¥

MmoJay4YeHHoro rpaduka y =

6 o ‘
runepbonsl y = L ¢ 0Cb X TepelieT B NPAMYH y = 2, a och y —

B npAMy0 x = 1.

[Ina mocTpoeHuA rpadgHEa JaHHOH (PYHKIHH IOCTYIIHM TakK: IIpO-
BeJEM B HOOPIHHATHOH [IJA0OCKOCTH NUVHKTHPOM ACHMMITOTBL: ILIPH-
Myw x =1 1 npamywo y = 2. Tark kar runepdolla COCTOHT H3 ABYX
BeTBell, TO AJd4 IOCTPOEHHA 3STHX BeTBell COCTABHM IBe TadIHIILI:
opHy nia x < 1, ppyryw gus x > 1.

x | -6 | -3 |-2]-1 0 X 2 3 4 5 7

y| 1 ]05| 0 |-1]-4 y | 8|5 | 4 |35 3

OTMeTHB B KOOpAHMHATHOH NOJIOCKOCTH TOYKEH, KOOPOHHA hgugﬁ%ﬁﬂl&iﬁ terialion

VKAZANLI B NMEpROM Tabauie, W COEAMIHME MX TITaRMON HNEeNpPepPLIBT
AUHHEeH, JOAYYHM OIHY BeTBb THOepOOJbl. AHAJOIHUYHO, HCIOIB3VA

A
: \
; \
6
L N
y S,
3 [
2
- 1
— -
—5l-4l-gl-N 1l lot1 12 lglglslg x
1
\ Il |
\ _|%|
A
=
Puc. 37 4
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BTOPYI0 TabJHIY, DOJYYHM BTOPYI0O BeTBb runepbonasl. I'padbux

2x+4 ..
bysKIMM y = xx_ 1 n3o00paxkeH Ha pucyHKe 37. <
2x -1
IIpumep 2. Ilocrpoum rpadur QVHEIHH y = — e

» Tak ke Kak U B upumepe 1, Bblfles MM U3 Apobu P
.

1 Ueaywo
YacTh, T. €. HpejcrTaBuM aApobb B BUjae n + prgm—s Hmeem
2x-1_ 2x+2-3 2(x+1)-3 =_('2_ 3 ):_2+ 3
x+1 x+1 x+1 . x+1 e o |
B srom cayuae =3, m=-1, n=-2.

Ipadur dyHKIUYN y = —2 MOMKHO NONYYHUTHL U3 rpapukra QyHK-

x+1

3
A = ; C NOMOIIEID OBYX IIapaJlleJIBHBIX ITepeHOCOB: CIABHIa I'M-

nepbossl Yy =% Ha 1 eAMHUIY BJeBO M cABUra rpadpuxa QyHKIHHN

y= Ha 2 eJIHHHIEI BHHS. H[.'IH aTOoOM aAaCHMIITOTaAMH PHHEPEOJIL]
x+1 CrauaH ¢ vi.com/material100

y=53 1—2 CTAHYT IpAMbBIe ¥ = —2 H X = —1.

Ilanee mocrynum tak. IlpoBeiéM B KOOpAMHATHOH IIJIOCKOCTH IIYH-
KTHPOM acuMOTOTEl ¥ = —2 w x = —1. CocTarpumM ARe TAOMHIILI: OIHY
ansg x < —1, apyrywo gna x > —1.

[
3
1 1
\ -
-6|-5|-4|-3|-2|-1HoPJ-2-3-14-}-5 x
_1 P ~
—
-2
=] - _'3'
B
| i,
Puc. 38 | [ |
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66

X —& —4 -3 -2 x ] 1 2 i

v | -2.6| -3 |-85]| -5 y 1 vl 1,5

OTMeTHE B KOOPAMHATHON ILJIOCKOCTH TOYKH, KOOPAHMHATEI KOTOPBIX
noMelleHbl B nepeoil Tadiuie, H COeIMHHEB MX ILIABHOH HelpephiB-
HOH JIHHHeH, ODOJYUHM OJHY BeTBL THIepdonbl. Mcmonnaya BTOpyIO
Talauny, TOMYYUM BTOPYIO BeTBL Tunepbonsl, I'padwr Gyuxiimm

2x-1 &
y=""r n3obpakén Ha pucyHke 38 Ha c. 65.
B npumepax 1 m 2 MBI yCTAHOBHMJIM, 4YTO rpa@HMKOM KamJA0oH M3
. 2x+4 2x—1
GyHKIMR y = -1 B Y =-—71 4ABagerca runepbosa, u Mokaszaiu
OAMH M3 CHOCODOB MOCTPOeHHA rpauKoB aTHX (DYHKIIHIIL.
s ax +b

Mo:xHO foKasaTh, 4T0 J100yI0 ApoOHO-IHHENHYI0 QYHKIHIO i = =Ta
MOJKHO NpPEJCTABUTL B BUAE Y = — +1.

Taxum obpazom, TpapuroM ApodITO-TUHEHTON (PYOKIAN ARJISCTCA
runepbosia, KOTOPYIO MOMKHO HOJYYUTH U3 IHIEPOOJIEL iy = k. IMMOMOIIBIO

X CradaH ¢ vk.com/material100
ABYX IIapaJijieJIBHBIX IIepPeHOCOB.

ynpaxHenus

168. YraxuTe acHMNTOTHl runepdosibl:

10 ’ __8
a}y=x*3_2? 6] y—x+2
169. ITocrpoiiTe rpaduk GyHKIMAMN:
. X 4.0, " - x
a}y‘—x_as ﬁ}y—'x+2: B]y—x+3s r]yv—x -

170. Haitpure acuMnToTsl runepbosibi:

x+ 8 x—- 8
x-2 )y x+ 3

ﬂ)y:

171. TlokaxkuTre cXeMATHUYECKU, KAK PAacroJiokeH rpapur QyHKIMAH

k
= 3 < :
y=s—=%n. e k& < 0, econ

aym=>0,n<0; ) m <0, n >0,
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3x -2 .
.0 Haiinure Hynu GpyHKIHHA

172. IlocTpoiite rpadur GyHKIUN Y =

H IMPpOMeXEYVTHKH 3HAKOIMOCTOAHCTEBA.

15 37 +x

1 = 2 =
y x— 3 Y 37 - x
Bx -5 Bx - 40
3. y=—%; L y=5r"2

: 2x + 5
174. okaxkure, uro rpadpuky GyHKIHH Y = » — 3 UPHHALJIeRAT JUIIEL

JiBé TOYKH, Y KOTOpbIX ¥ abciumcca, M OpAMHATA — HaTypaJbHBIE
uypeaa. Hafinure ROOpIHHATBE 9THX TOUYEK.

T " 8x -7
175. Haiigure Bce TOUKHM rpadHura (QYHKIHH Yy = ~» Y KOTODBIX

n abcumcca, OpAHHAaATa ABJMAAKTCA LeJbIMH YHCIAMH.

176. Pemiure rpaguvecku ypaBHeHHE 4_52 = x — 3.
X
CrauaH ¢ vi.com/material100
177. Iocrpoiite rpadpur Gyakuuu g(x) = ﬁ .
x —

Pemmure ypaBHeHue:
a) g(x) = 3; 0) g(x) = 6; B) g(x) =—2.
178. YeTAHOBHTE COOTBETCTEHE MERIY (DYHRIIHAMH

_x+2 - x-2
el ¥y

M MX rpadpuramMu, npeacraBJeHHbBIMHM Ha pUcyHKe 39.

r—-|

a) A 6) yA

& )

|
\

g

wY

_—_
T

Puc. 39
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FNAononHuTensHbie ynpaxHeHus kK rnase |l
K naparpadgy 3
179. Hc:-_nt_szoﬁTe E OJHOH H ToH Xe cHCTeMe KoopJIHHAT TpadHEH (DVHE-
j;ﬂ;: b =0, Bl =D
) y=0,0x+ 3; y=0,0x; y = 0,0x — 2.

180, MzobpasnTe cxemaTwieckn rpadik pyarnan f(x) = kx + b w mepe-
YUCJIUTE €€ CROHCTRA, €CJIH;

ayk>0, b>0; 6) <0, b <0 B)R>0, 6<0.
181. Ilocrpoiite rpadur pyVHEIMK:
j— _E" — E
& Py 0) P

182. Ilocrpoiite rpadbur dyaruuun y =+ kx npu k, pagaom: a) 2; 6) 0,5.

Kax MeHfAeTcsa XapakTep TpapHEa B 3aBHCHMOCTH OT RKod(puIineH-
Ta k?

183. IlocTpoiite B OGHOH CHCTEME KOOPAMHAT rpadurn GhyHRITHI y:%xz

H yz—%xﬂ. HafiguTe npoMe:KVTEH Bo3pacTaHHA H VOLIBaHHA 1714

u CxadaH ¢ vk.com/material100
KARI0M (DYHKIIHH.

184. MzobpasuTe cXeMATHYECKHM B OJHOH CHCTEME KOOPIHHAT IpadhHRH
dyarumit y = ax” anag cayqas: a < 0; a > 0. Ilepeuncanute croiicT-
Ba OVHEIHH IJA KEIOTO Ccaydad.

185. IlocTpoliTe B OTHOH CHCTEME KOOpAHHAT rpadukd QyHEIHH Y zéx‘*

1.
H y:—ﬁxs. HaiigpTe OpoOMeRyTEH BO3PACTAHHA W YVOBIBAHHA 1S
KaEIOH (QPYHKIIMH.

186. DokasxuTe, 9TO:

a) cyMMa JABVX YETHBIX (PpYVHEIHHN ecTh (QVHKIIMA UeTHAH;
0) cymMa ABYX HeuyeTHBIX (PyHKUMI — (QyHKUUA HeubTHAH.

187. Hoka:xHTe, UTO:

a) npoMsBejleHHe JBYX 4Y€THBIX (PYHKIMH ABIsgeTcA YETHOM (PYyHK-
uei;

0) npousBefileHUe JABYX HEYETHBIX (PYHKUHI ecTh (PYHKUMUA YETHAHA;
B) TTPOM3ReeHHe YeTHOH M HeUETHOH (PYHKIIMHA ecTh (DVAKIIHA HeHoT-
Had.

188, Bagaiite ypaseEeHHeM ¢yvHEIHKD ¥ = f(x), rpadur xoropoll npex-
crapiaeH Ha pucyvHike 40, u onmmure e€ cpoicrsa.
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a) || 77 6) 07y B) Uk |

3 il ] | |
\ | ——
1 | Fd
| e [ L1
1 ) Ol 1 x LY
I " | /] >
001 x iy I [ 0] I1 X

| | T 1] \
Puc. 40

189. Obaapaer au dyErnua y = f(x) CBOMCTBOM YETHOCTH MIKM CBOICT-
BOR HetIéTHGCTH, eCIIH:

a) f(x) = x* — T3 6) F(a) = =27
190, IlocTpoiiTe rpaduk HPYHKIHH H OMHIIHTE e€ CBOMHCTBA:
. x7=9 X -6x-T
= (il < e

K naparpady 4

191. [Ipu raxoM 3HAYEHHH & Tpadur QVHKILHHU J = @X° NPOXOAUT depes

TOUKY: . _
(1 1 CkadaH ¢ vi.com/material100
a) (5; -7 6) (—V3; 9); s) (-3 -1); r) (100; 10)?
192. ITocrpoiite rpaduk GYHEIHH, 3ajaHHOH dopmyaoil y = —0,25x7,

roae x € [—6; 2]. KakoBel HAMOOIBIIEe W HAWMEHBIIEE 3SHAYEHMIS
aTol HyHREIKHI?

193. Ilpu KAKMX 3HAUEHHAX @ OOJACTBHIO 3HAYEHHI (DYHKIHH § = aXx AB-
asercda npomexxyror: a) [0; +29); @) (—oo; 0]?

w 2
194. Horasxure, uro rpadburu GyHruuii y = ax” u ¥ = ax, rae a = 0, ne-
pecekaioTed B Touke (1; a). B rarkoll elné Touke HepeceKarTed 9TH
rpadpurn?

195. ITapatony y = Tx® cABMHY/IN BBepX Ha 5 eMHMI] M BJeBO Ha 8 exu-
Huil. padurom Karoil GyHRONH ABJIAETCH IONyYeHHAS napabona?

196. Kakne npeobpasoBaHus HaA0 BHINOJHHUTH, YTOOBI:

a) u3 rpadura GyERUEH { = ¥ HOAYUNTE rpadukn GyHEIHE § = —,
y=(x-3) y=x"+4
D) w3 rpadwura HYHROUH 4y = \/.; MOJYYUTh TrpapukEn (QYHKIHHA

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

197. IlocTpoiiTe B OoHOH KOOPAMHATHOH IJIOCKOCTH rpadHEN (PYHKIMH
y=lxl, y=le -4, y=|x—-4[-3.
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198, ITocTpoiiTe rpaduk QYHKINAH:
a) f(x) = [x® — 2x]; 6) f(x) = x* — 2lx.
199, IlocTpoiiTe rpadHuK pyHKIIHH:
3
a) y = xal; 6) y =
||

200. IIpu raxux sHaueHusx ¢ rpaduk OyHENME ¢ = x° — 6x + ¢ pacrmo-
JIOKeH BbILle [IPAMOIi:

a) =4 6) =17

201, IIpy kaKMX 3HAYEHHAX b U ¢ BEePIIWHOH mDapadossr y = x° + bx + ¢
siBasiercs Touka (6; —12)7?

202, Hatimure 3madenwe ¢, TPH KOTOPOM OCLI0 CHMMETPUH Tapabon
y = ax® — 16x + 1 sisnstercs mpsamas x = 4.

. 2
203. TIpy kKakWxX 3AAYCHWAX ¢ W ¢ KBaJpaTHYHAd QYHRIMA ¥ = ax” + ¢
HMEeeT HYJIH?

204. HaiiguTe B3HayeHHWd « W b, IOpH KOTOPBIX rpaduk GYHKIHH
y = ax? 4+ bx — 18 npoxonur uepes Touru M(1l; 2) u N(2: 10).

205. IMocTpoiite rpathur GYHKIHKE W OOUIINTE €8 CBOHCTBA:

a) y =x?+ 2x — 15; Py =N — B

6) ¥ = 0,6x% — 3x + 4; m y=(2x — T)x + 1);

B) y =4 — 0,5x% e) y = (2 — x)(x + 6). |

: : CkadaH ¢ vk.com/material100

206. Ucnonesys rpadug, HAHIUTE MHOMKECTBO 3HAYEHHH (DYHEIIMH:

a)y =322 - 055+ 7c;  B) y:—%x2+4x— 5,5;

6) y =227+ 1,2x+2; 1) y=-82 — 2x — 42,
207. Ilyers £t (M) — EBbICOTA, HA HOTOPOH HaX0oaUTCH OPOLUEHHBLIN ¢ 3€MIM

BEBepX Msd, f (¢) — BpeMsa OOJETA MAYA. SaBHCHMOCTE 2 OT § BRIpA-

smaercsa opmyioil i = 241 — 4,9+°. Kaxoii Hanbosnimeifl BBHICOTHI JO-
cTur MA4Y? B KAakol npoMemsyTOE BEPpeMeHH OH IOJHMMAJICH M B KAKOM
[]ITF{!RHJI[!H? T‘IF‘I]{-"H CHOJIBED CEKYHI ITOCIIE ﬁp[](:RH. OH ¥IOa.1 Ha BEM.?IIU?

208. SagaiiTe dhopMyI0oH Kakyio-IH00 KBAJAPATHYHVIO (DYHKI[HIO, KOTOpasd:

a) B npoMe;xyTre (—0¢; —3] vOLIBaeT, a B TpOMEKyTRe [—3; +00)
BO3pacTaeT;

D) B upome:xyrre (—°2; 6] pBosgpacraer, a B npome:xyrre |[6; +o0)
vOLIBaET,

209. Oyurnua sagana dopMyIoi y = 2* + px + g. Haiiqure snaueHus p
U (, ECAH HI3BECTHO, UTO:

a) HyJaH GYHKIHE — 4Yucaa o H 4;

D) rpadhur GyHEUHEE ODepeceraeT 0CH KoopauHaT B Toukax (0; 6)
u (2; 0);

B) HaMMeHbIIee 3HAaUYeHHe, pabBHoe 24, (DYHEINA OPHHHMAaET IIPH
x =4
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B EEER I YPABHEHUA U HEPABEHCTBA

C OAHOU NEPEMEHHOM

Bbl yXe Hay4unuce pewartbh Uenble ypaBHEHWS C OAHOW NepemMeHHOW
nepecit ¥ BTOPOW CcTeneHu. Tenepk Bbl BCTRETWTECH C HBONEe CAOXHbIMMK
CAyYasiMi, KOraa HYXKHO PELIWTE ypaBHeHWe TpeTbeid wnv 6onee BbICOKOW
cTeneHn. CneunansHble NMPUEMEI O0A PeLUeHUA YpPaBHEHWI NOMOryT Mnpu
BbINOAHEHWWA PA3NWYHbLIX yNpaxkHeHWid. B 31Ol rnaee Takxe BynyT paccma-
TpuBaTecA ApoOHbIe paunoHanbHble YPAaBHEHWS, pPelleHWE KOTOPbIX
CBOAWNTCA K PELUEHUIO UeNbiX YpaBHEHWA TpeTbked unKu Bonee BLICOKOW CTe-
neHu. Kpome TOro, Bbl HAyYWTEChb PELlaTe HEPABEHCTEA BTOPOA CTEneHwu

C OAHOWN MepemMeHHOM, a TakKe WCMNONbL30BaTbh MeTON, WHTEPBAN0B ARfA:PEe/r com/materizl1o0
lweHKa Bonee CNoXHbIX HEPaBEHCTE.

'YPABHEHUA C OAHOW NEPEMEHHOWN
13. Llenoe ypaBHeHue  ero KOpHu

IeapiM ypaBHeHHEeM ¢ OJHOH Iepe-
MeHHOH Ha3LIBaeTcs ypaBpHeHHe, Jepad M Opagad 4acTH KOTO-

pPOTO — 1EJbIE BBIPAMKEHMSI.

Hanpumep, ypaBHeHUA

2, 4
x+82=5x-4, T2 -T2 10m (x+ 2(x- B =x(x+ 1) —

meaple, 4 VPaBHeHHA
2 5 2+ 1 3 % +2 x
x+35==-4, - =10 n =
3 x 6 x+1 x-3 x+1

IeJbIMH He ABJIAKTCH.

§5. YpagHeHnsa ¢ oaHOW nepemMeHHOW a8 |




Beakoe mesioe ypaBHeHHMe MOXKHO 3aMeHHUTh PABHOCHJIBHBIM €My
ypaBHeHneM BHjaa P(x) = 0, rme P(x) — MHOTOUYNeH CTAHAAPTHOIO BHJA.
Tak, NHHeliHOe YypABHEHHEe MOMHO UpHBecTH H Buay ax + b =0, a gsaj-

partimoe — K BuAy ax’ + bx + ¢ = 0.
BoabMéM 1esble YpaBHEHUS

P =-1P+a"=x-2(x - 1), (&)

1 npecdpazveM HX K Buay P(x) = 0.

B ypaBuennu (1) packpoeM cKODOKH, NIepeHECEM BCe WiIeHbl B JEBYIO
YAcTh M IpHBeJIeM N0A00HEIe claraemsle:

B —2x3 4+ 1+ 2°=2x%-2x+ 2,
L -2 +1+x*-x+2x-2=0,
¥ —-2x*+2x-1=0.

[Ipeobpasyem ypaBHenue (2). B arom cayuae cHauasia uzbaBuMcs OT
npobeit., Jlma sToroe YMHOKHM o0e YacTH YparHeHHA Ha YeThIipe:

-1 202 + 1) =12
ron ag};;;l :Ie Bﬁz;;;g; MM eB I:.é Il Flﬂj 1'-IHTh npeodpazoBaHUdA, AHAJIOIMY HBIE. 1] ;Pﬁﬁ".‘?;ﬁ@-’rr ioralion
x1—-1-92x-2=12x"
bt ] =2p%w 2122220,
xi-14*2 -3=0.

Ecnu ypaBHeHHe ¢ O[HOI NDepeMeHHOH 3anucaHo B BHIe
P(x)=0, rae P(x) — MHEHOrouwlieH CcTaHJaApPTHOTO BHIAa, TO CTe-
[IeHb 2TOT0 MHOTOWIeHA HA3BIBAKT CMENENDbIO YPasHellud.
C’l‘EllEHbl‘D HPOM3BOJABHOID LeqMord YVPABHEHIMHA HAJZbBIBAKT CTe-
IIeEb PABHOCHJIBHOIC eMV YVpaeBHeHHMA EBHIa P(x)=0, rae
P(x) — MHoOTrO4YJeH CcTaHIAPTHOTO BHIA.

Hanpumep, ypaBHenue (1) sBasierca ypaBHEHHEM NATOI CTeleHH,

a ypaBHeHHe (2) — ypaBHeHUEM 4YeTBEpPTOil cTeneHu.

YpaBHeHHE IIEPBOI CTEIIEHH MOMKHO IIPpUBECTH K BuUay ax + b =0,
rje X — lepeMeHHads, & 1 b — Heroropble yumeaa, upuuyem a = 0. MUz
vpasaenus ax + b =0 upu ¢ = 0 nonyuaem, uro X =B penp P —

a a

KOpeHb ypaBHeHus. Kamjoe ypaBHeHHe NepBOH CTEleHH MMeeT eJHHCT-
BeHHBIH KOpEeHb.
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VpaBHeHHe BTOPOIi CTeIeHH MOKHO IIPHBECTH K BHAY ax> + bx + ¢ = 0,

Tae ¥ — OepeMeHHas, 4, § ¥ ¢ — HeKOTopsle dHcaa, npmgem a = (L
Hucmoo ED[}HGﬁ TAKOTO YVDRABHCHHEA EEBHGHT oT THCEPHMITHAHTA
D =b" — 4dae.

Ecaun D > 0, To ypaBHeHHe HMeeT JBa KopHA; ecax D =0, To yvpae-
HeHHe MMeeT OJJHH KOpeHb; ecar D < 0, To ypaBHeHHe He WMeeT KOpHeH.
Takum obpazom, N0DOe YypaBHeHHEe BTOPOH CTENeHH HMeeT He DoJiee
nBvX KopHeH. na HaxomjeEns KopHed nopu D = (0 mceooassyerca dop-
~b++D
2a
YpaBHeHHe TpeThell cTelleHH MOKHO IPHBECTH K BHIY

ax® + bx*+ ex + d = 0,

MyJa KOPHCH KRBa/I[paTHOTO VPABACHWA X =

ypaBHeHMe YeTBEPTOil CTEeNeHH — K BHAY
ax* +bx*+ex* +dx+e=0u r. 1.,

e a, b, ¢, ... — HEKOTOpELIe Yhcaa, nmpudeM ¢ + 0. MomHo JoKazaTh,
YyTO YpaBHEeHHe TpeTbell cTeleHH MMeeT He QoJee TPEéX KOpHel, ypabBHe-
HUe 4YeTBEPTOH cTeneHH — He DoJee YeThIPEX KopHeil. Boobme ypasre-
Hue n-it cmenenu uMeem ne donee n Kopneu.

Jlna ypaBHeHMI TpeTheldl U 4eTBEPTOH cTeneHeld M3BeCTHHI (POPMYJILI
KOpHeM, HOo 3TH QopMyJibl OUeHb CJOHHBI M HeyI0oO0HBL A OpaKTHde-
CROro npuMeHeHud. laa ypasHeHHMH nATOH B O0Iee BRICOKHX CTeIeHEeH
OﬁUIHX [DDPM'&?JI Engeﬁ HE CVIIeCTBYVET. CkadaH ¢ vk.com/material100

Ecnu crour 3ajaua pelnleHus [eJor0 ypaBHeHHMs, CTelleHb KOTOPOro
BEIIIIE MABYVX, Hago mOpexjge BCerdo MNBITATHCA BOCIOJIBL30BATHCA KaKHMH-
JIub0 0cODeHHOCTAMH 3TOr0 ypaBHEHMH.

IIpumep 1. PemuM Opa IeldblX VPaBHeHHHd:
-4+ (xF+x-2F=0, (3)
(x* —4dx" + x - 2)=0. (4)
P Cpauana paccMoTpHM ypaBHeHHe (3). CyMMa IBYX KBaJpaTOB paBHA
H}?JIFJ BE TOM H TOJBEKO B TOM CJ]:';"-IHE, KOorga Kaasjoe H3 claraeMbix

obpaniaercad B HVJIE. SHAYHT, KOpHeM VpaBHeHHA (3) MOEeT CIIy-
JKATE JHIIL TO SHAUeHHe X, IIPH KOTOPOM

X -4=0H 2*+x-2=0.
Pemas Kaxjgoe M3 9THX FpﬂBHEHHﬁ, IMOJIYYUHDM:
x, =2, x,=-2H x,=-2, x,=1.

Takum obpasom, ypaBHeHHe (3) MMeeT eJMHCTBEHHBIH KOpeHb —
yucao —2.

Pemum Teneps ypaBHeHHe (4). Ero meBas 4acTes — 9TO OpoOH3Bege-
HHe JBVX IeJbIX BhIpa:keHHE. Takoe npousBemeHHe odpallaercs
B HVYJb, €CIH XOTd Obl OJMH M3 MHOMHTEISH paABEeH HYIO. SHAYHUT,
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KOopHeM ypaBHeHHA (4) MoxeT OBITEH JHINEL TAKOE YHCJIO, MIPH KOTO-
pom

~-4=0HJH * +x-2=0,
I[Tonyuyaem
x, =2, x,=-2 1JIH x;=-2, x, = 1.

3xauur, ypaBHeHue (4) uMeer TpH KOpHA. IT0 umena: 2; —2; 1.
Koporko pemenusa ypaBHeHHH (3) m (4) Moryr ObBITH 3amMcaHBI TaK.

x*-4=0, {x:ﬁ,x:—i&,

HDHBHEHHE [3]: {xz_‘f_x_z:o’ _r=_2,:f=]_.

OrBeT: 2.

-4 =0, x=2,x=-2,
2 +x-2=0,|x=-2,x=1,

OrBer: 2;: -2: 1. g

Bel BuauTe, uro ypaBHeHHue (3) paBHOCHJIBHO CHCTEMe JBYX YpaBHEe-
HHH, a npo ypaBHeHHe (4) roBopAT, 4YTO OHO PABHOCHJILHO COB80KYNHO-
cmu deyx ypasdedill.

Peweruem COB0KYNHOCMU YPAGHEHUL ABAAEMCA MO U MOSbKO MO
FHaYeHUe NnepemMeHHol, Komopoe ydoenemeopaem xoma Obi 0OHOMY U3
YpaeHeHUll, 6X00AWUX 6 COBOKYNHOCMb. Ciauar ¢ vk.Com/material100

Huorpa nesoe ypaBHeHHe, CTelleHb KOTOPOTO BBINIE ABYX, yAaércs
pemnuTL, IPUMEHHUB Kakoii-mubo cnenuaabHblil npuéMm. Hanpumep, Hexo-
TOpBIE 1leJible YPaBHEHUsA MOKHO pPelllThb, IPMMEeHHUB IIPUEM pPa3jloKeHUd
MHOTO4YJIeHAa HA MHOMKHTEJH.

YpaeHenune (4): [

IIpumep 2. PemnvMm ypaeHeHHe
T-8x* —x+8=0. (5)
» PasnokuMm JIeBYy0 4YacTh YpaBHEHHA HA MHOMKHATEH:
Px-8)-(x-8=0
(x-8)x*-1)=0
(x-8)(x-1)x+1)=0

HWIBC ABEJNLE (1802—1829) — HOpBEXCKWMA maTte-
mMaTuk. OcHOBaTenb 0bleld Teopuu anrebpandeckux
dyHrumd. OH BNepeble O0Ka3an HEepaspewumMocTb
B obwem cnyyae B pagukanax anrebpavyeckoro
ypaBHEeHWa MATOW cTeneHu v Bonee BLICOKWX CTene -
HE.
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Orclona HAlAEM, 4TO
x—8=0, umm x—1=0, wou x +1 =0,
SHAYHT, YpaBHeHHe (D) HMMeeT TPH KOpHA:

x, =8, x,=1, xg=-1.

OreeT: 8; 1; —1.
VpaBHeHHudA, CTEleHb KOTOPBIX BbIlIe JBYX, MHOIJA YVAAETCH PEIIUTh,

BREAA HOBYIO NMepeMeHHYO., PaccMOTpHM TpPHMepHI.

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

» Ecnm nepeHecTH Bce 4ieHBl YpaBHeHHs B JIEBYIO 4YacTh M IpeoOpa-
S0BATH 1LIOJYVUYMEINEEeCd BhIPDAMEHNE B MHOINOWIEH CTAHAAPTHOMND BHMAA,
TO IMOJIYVHHTCA YpPABHEHHE

x' — 10x® + 352 — 50x — 96 = 0,

JJIg KOTOpPOro TPYAHO HAWTH crnocod pelleHHHA.

OpHako MOMKHO BOCHOJIB30BATBCH CJAeAVIOleldl 0co0eHHOCTBI ypas-
HeHudA (6): B ero JeBol 4acTH IIepeMeHHAA X BXOJHMT TOJBKO B BbI-
pasenue x? — BX, KOTOpPOE BCTpPEYAETCS B YPABHEHHH JBAMIBI. DTO
TMO3BOJISICT PEIINTEL JaHHOe YPaBHEHHE ¢ MOMOIILI0 BBEJCHHWA HOBOH

IIepeMeHHOH. CrauaH ¢ vk.com/material100
O6osuaunm x° — 5x uepes y:
x* - bx =y.
Torpa ypaBHenue (6) cBegérca K YpPaBHEHUIO ¢ NepeMeHHOI y:
(¥ +4) (y +6)=120,
KOTOpOe IOoCjJae YIPOUeHHA IIPUMeT BHJ
y°+ 10y — 96 = 0.

Pemns nonyuenHoe KBaJpaTHOe ypaBHeHHe, HAWIEM ero KOpPHH:

y,=-16, y,=6.
Orcrona

x% — 5x=-16 umm ° — 5x = 6.

SBAPUCT TANYA (1811—1832) — cppaHuy3cKkMil maTe-
Martuk. 3anoXwn OCHOBbI COBPEMEHHOI anredpbl, BBEN
paa OyHOAMEHTANBHLIX €& noHaTui. Hawén Heobxoon -
MOE W OOCTATOMHOE YCNOBWE, KOTOPOMY YOOBNETBOPAET
anreGpavuyeckoe ypasHeHue, paspellvmoe B pagukanax.
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Pemas ypasuenme x° — 5x = —16, OpHAEM K BBIBOAY, 4YTO OHO HE
HMeeT KGPHEH

Pemas ypasHeHue x° — 5x = 6, HaiiféM, UTO OHO MMeeT JBA KODHH:
= _1, IE = ﬁ-

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

OreeT: —1; 6.

MeTop, BBe/IeHH A HOBOIi IepeMeHHOI [O3BOJISET nerlm pelars ypas-
HEHUA YeTBEpTOi CTeleH!, uMeloune BUJL ax' + bx? + ¢= 0.

Vpasnenus euda ax'+ bx®+ =0, z0e a # 0, seaswwuecs Kea-
APAMHBLMU OMHOCUMENbHO X'y HAZBLEAIOM OUKEAIPAMHbILMY §PAGHEHL-
AMU.

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

» Bpeaém HOBYIO nepeMeHHYI0. OfoszHauuM x* uepes y: x® = if.
IToryuuM KBagpaTHOe YPABHEHHEe ¢ OePeMeHHOI y:
9y° - 10y + 1 = 0.

Pemns ero, Haiigém, 4uto

1
e T 9
Y1 9 Y2 CiauaH ¢ vk.com/material100
SHauYMT,
x2=% wnmm x*=1,
W3 ypaBHeHHA ix° = % HAXOAHM, YTO X, = —‘—} s %
W3 ypasuenus x° = 1 maxopum, uro x;=-1, x, =1
Hrak, dHEBagpaTHoe ypaesHeHHe (7) HMeeT YeThIpe KOpPHS:
1 1
Il = _Eg xz Tg, I:]T _1, I4_- 1.-
OrBerT —1—; l, -1; 1 |
3 3
210. KakoBa C¢TeNeHL YPABHEHUA:
a) 2x% — 6x> + 1 = 0; r) (x + 8)}x — 7) = 0;
i} Iﬁ = 4_'.(.'6 - = ) X _ X — R
) 3=0 m 5 -3 =5
B) Lx® = 0; e) 5x® — bx(x® + 4) = 172

7
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& Pemure ypapHeHMe:
a) (8x — 1)(2x — 3) — (4x — 1)* = 38;
(15x — 1)1 + 15x) 9
B) 0,5y° — 0,5y(y + 1)y - 3)=T;
e i AL B S)( S 1)
r) X" "X = 1

12. PemuTe ypaBHeHHE:

a) (6 —x)x + 6) — (x — 11)x = 36;

(12x -11)(8x +8) _

6) 9x* — 3 1:

1- 3y 3 -y

B) T Tk 0;
(y+1F 1-y
r) 12 24 4-

: " 5x" ; ' = (0 He UMeeT KOpHEH,
213. Moramure, uro ypasHenue 5x° + 6x' + x* + 4 =10 p

214, MoxeT nW oTpHNaTeIbHOE YHCIO OLITH KOpHeM YVpaBHeHHA
12x% + 7x* + 11x — 3 = 1217

215. Ecinu pedpo ky0a yBeAMUMTL HA 3 CM, TO ero 00bEM VBeIMYHTCH

Ha 513 cm’. UYemy pasHO pebpo ky6a?

216. Ilepsoe uucio Ha 5 Ooablle BTOpOro, a ero Kyd Ha 5185 @easiie com/materall00

Ky0a BToporo. HaiiguTe aTe wHcaa.

217. Peminre ypaBHeHHe:
a) y' - 6y =0;
6) 6x* + 3,6x° = 0
B) ¥ + 3x = 3,52%;
r) 2 — 0,lx = 0,3x%

218. Pemunre ypabHeHUe:
a) 3x —x*+ 18x - 6 =0;

219. Pemute ypapHeHUe:
a) ¥ + 7x* -6 =0;

o) xd 4+ 4x® -

n) 92 —18x*—x + 2 =0;
e) y“t— y""‘— 164% + 16y = 0;
x) p°—p*=p—1;

3) &t = =8 8r.

6) 2x' — 18x% = 5x™ — 45x.

5 =0,

220, Haiijure KOOpAMHATHEl TO4YeK NepeceueHud rpadura pyHKIHH
y=x"—6x"+ 11x — 6 ¢ ocAMHM KOODAHUHAT.

221. PemnTe ypaBHeHHe, HCOOJAB3YVA BReJeHHe HOBOH HepeMeHHOH:

a) (2 + 3)%— 12(2x° + 3) + 11 = 0;

6) (2 — 2t — 8 = 2(¢% - 2¢);
B) (x%+ x — 1)(x% + x + 2) = 40;

r) (2 +x-1)2x* +x—-4)+ 2 =0.
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222, PeminTe ypaBHeHHe:

a) (x® + 3)* - 11(x* + 3) + 28 = 0;

6) (x2 — 4x)® + 9(x% - 4x) + 20 =

B) (x? + x)(x® + x — 5) = 84.

0;

223. PemmyuTe OMKRAJpaTHOC VpaBRHeHHE:

a) x1 - 5x% - 36 = 0;
6) y'— 6y* + 8=0;
B) t*+ 10t* + 25 = 0;

224. Hafinure KOpHH OMKBAJPATHOTO
a) x4 — 25x% + 144 = 0;
6) y'+ 14y* + 48 = 0;
B) x1—4x? +4=0;

r) dx'-5x +1=

1
o) 9 —9x%+ 2=
e) 16y —8y? + 1 =

0;
0;

VPABHEHM -
r) ph 932 8=

) 2x' —9x?+ 4 =0;
e) by' — 5y® + 2 =0,

225. Haiipure KOOPAMHATBEI TOYEEK IIEPECEYEHMHA ¢ OCHAMM KOOPJMHAT I'pa-

pura pyuRIgHn:
a) y —x' - bx? 4+ 4;
6) y =x'+ 32 — 10;

B) y = x? — 20x% + 100;
r) y = 4x' + 16x°.

226. PaznoxkuTe Ha MHOMKHTENHN TPEXYJIEH:

a) x' - 47x* — 98;

227. Pemuure ypasHeHue:

6) x* — 85x° + 1764.

CravaH ¢ vik.com/material100

a) (x* — 1)x* + 1) — 4(x* - 11) = 0;

6) 3x%(x — 1)(x + 1) - 10x% + 4 =

228. Peminre ypaBHEHHE:

0.

a) x>+ x' — 6x®— 6x* + 5x + 5 = 0;

6) x°—x*—2x" + 22 - 3x + 3
229. HaiiguTe KOpHM ypaBHeHMH:

a) y' — y° + 8y = 8;

6) u' — u® = 64u — 64.

= 0.

230. PaznoxuTe Ha MHOMHTENHW KBAJPATHBIN TpexXdJieH:

a) 3x* — 25x — 28;

231. PeminTe HepaBeHCTBO:

a) 13(6x — 1) — 15(4x + 2) < 0
0) 6(7 — 0,2x) — (8 — 0,4x) >

Mnaea 11l

0.

6) 2x* + 13x - 7.
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232. llsa ceapwura, paborasd BMeCTE, MOIYT BbIIOJHUTH SaJAHHUE 34
30 u, 3a CKONMLKO YACORB CMOMKET BLIMTOJIHHTE DTO 3AAANHE KAMILIN
CBAPIIHE, eCcJH H3BeCTHO, YTO IIE€pPBOMY HAa BBINOJHeHHe Beeill pado-
Thl moTpedyercs BpemMeEn Ha 11 4 fonbme, uem BTOPOMY?

14. [ poOHble pauuoHanbHble ypaBHEHUS

B kaxxgom H3 ypaBHeHHI

£ __5 V3
2 -1 x+1° x2

_x
x+ 12

= x 45, 2x — 1=

JleBagd M IpaBas YACTH MOPEACTABIAAIT coD0il palMoOHANBLHEIE BhIpakKe-
HUS, TpHYEM Jub0 004 BREIDAKEHUS ABMSIOTCA APOOHBIMM, THO0 OJHO 13
HHX dgBadercd Ipo0HBIM, a ApPyroe — IeNdbIM BhIpa:keHHeM. TaKkne ypas-
HEHUA HASBIBAKT JpOoOHbIMU DPAUUOHAAbHbIMU YpasrerHuaMu. Hanom-
HITM OIIpedeTeHIIe ,E[]_'.I{'.lﬁHOI'() PAMHOHAJBRHOTD DABHEHIIS.

HDGEHLIM palHOHANBHLIM VpPaABHEHHEM HA3LIBAETCA YpaB#e< vk com/materialllo
HHe, o0e yacTH KOTOpOoro — palHOHaNlbHBIE BhIpadKeHHHA, OpPH-
TeM XOTS OBI OAHO W3 HHX ABRIACTCA ﬂpDﬁHHM BEIDAACHITCM,

I[Ipn pemennm ApoOHBIX PAIMOHAJIBHBIX YPaBHeHHWH ODBIYHO MHOCTY-

IIawT CAeIVHRIITITM DﬁpaBDM:
- HAXOAAT OOLIHE 3HAMEHATEeNbs ApoDeil, BXOLAIWUX B YPABHEHHE,

¢ VMIIOMAIOT 00e YHaCTH YPaRmeHHs Ma DTOT INaMEHATEeNL;
* PellanT IMoAYUIHEBINeeCcd Ielloe YPABHeHHe,
+ MCHJIHYAKT U3 ero KOpHeH Te, KOTOpble OOPAIIAKT B HYAb 00INMIT

naMenarTe/In ApooeH,

C mnpocreilliMMH NOPUMepaAMH pelleHHA JAPOo0HBIX PpPAIHOHAIBHBIX
VPaBHEIHH RBRLI VIKEe BCTPEYATHChL, PaceMoTpuM SoMee cAOKNLIE TPHMEPTT,

IIpumep 1. PemuM yparHeHHe
3

6 _ Ox _ X (1)
X +8 (2 +8)9 %) St U0

b O0muHE 2mamMeHaTedks Japodel, BXOAAINIMX B YpaBHeHHe, PpageH
x' — 2% — 72. VMuOmHEB 006 UACTH YpPABHEHMS HA OOUIHH 3HAMEHA-
TedE Jpobel, IIOJVUHM

6x% — 54 + 9x = x°,
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OTecrona
x* — 6x% — 9x + 54 = 0. (2)

Pemnm monydyeHHoe Iesioe ypaBHeHHe, HCIOJIL3YyA pasjioKeHHe Jie-
BOH YACTH HA MHOMKHUTENH.
Hmeem

(x® - 62%) - (9x — 54) = 0,
(x — 6) — 9(x — 6) =0,
(x - 6)(x* - 9) =0,
(x—6)(x—-3)x+ 3)=0.
[lonyuumM TpH KOpHA:
x, =6, x3=3, x3=-3.

Tenepr He0OXOAMMO IPOBEPHUTHL, He 0DpalaAOT JM HAWJIEHHBIE KO-

HH B HYJbL 00IIHI a3HaMeHaTedb Apodell, BXOJANIHX B YpaBHeHHe

(1).

Ecmm x=6, To x* —x*—72#0: ecoitm x =3, o x* —x* - 72 =0;

eca x =-3, o x'—x* - 72=0.

%HﬂqHT, %paBHEHHe (1) EMeeT eJHHCTEBEHHLIH KOpeHL — 4YHcJIo 6.
TBeT: b, <]

CkauaH c vk.com/material 00
IIpumep 2. Pemum vpapHeHHe

1 ) AT | 1
x—ﬁ+x—4_x+2+x—'i"

b IlpuBepenmne apobeil, BXOAALIMX B ypaBHeHHe, K oDleMy 3HaMeHa-
TEJN CBASAHO ¢ I'POMO3IEHMM NpeodpasoBaHHMAMHM H He IIO3BOJHET
JerK0 HalTH KOpHHU ypasBHeHHA. lloctynum muadge. Bocnonwavemcs
TeM, UTO 3HaMeHaTean Apobdell mpeacTarIAI0T cODOH MBYVUIIEHBLI BHAA
x+ b, rne b — Heroropoe uuciao. IIpeobpasyem ypaBHEHHEe Tak,
4TOORI B JIEBOM M OPABOI €U0 YACTAX OBLIH IATTHCAHLI PASHOCTH APO-
OeH, H KaKIVI0 H3 pasHOCTeH 3aMeHHM JpoOLIc.

IHoayumm
1 1 1 1
x—-8 x+2 x-7 x-4
X+2-x+6 x-4-2x2+T
(x-6Xx+2) (x -Tx -4’
8 — 3
¥ —4x-12 ¥ —11x + 28
OTcrona

8(xF* — 11x + 28) = 3(x% — 4x — 12),

GEL:ENIE YpaBHEHWA M HEPABEHCTEA C OOHOA NepemeHHO



8x° — 88x + 224 = 3x° — 12x — 36,
5x% — T6x + 260 = 0.
Pemns aTo YpaBHeHHE, Haﬁ,I[éM, YTO OHO MMeeT ABa KOpPpHA:
x,=9,2 u x, = 10.

Kamaoe U3 oTHX YHceJ He odpalnlaeT B HYIER 3HaMeHaTeldw apode,
BXOIAIINX B MCXOIHOe ypasHenue. ClejoBaTelbHO, MCX0OLHOE YPaB-
HEHHe WMEEeT ABa KopHs: 5,2 m 10,

Oreer: 5,2; 10, <

IIpumep 3. PemuM ypaeBHeHHe

2 3x+2
aex " x
x -2 2-x

= 2 (3)

» VMmuHO¥UB 00e yacTH ypaBHeHHMs HA X — 2, NOJNYYUM Iejioe ypaBHe-
HUe

2x* — 3x — 2 = x*(x — 2). (4)

Pa3ioMB HAa MHOKMTeNIM KBajJipaTHbI Tpéxunen 2x° — 3x — 2,
npejcTaBUM 3TO YpaBHEHHe B BHJe

(x — 2)(2x + 1) = x%(x — 2).
OTcrona CrauaH ¢ vi.com/material100
Px-2)-(x-2)2x+1)=0,
(x — 2)x*-2x-1)=0,
x—-2=0umu x> -2x-1=0.
Pemins nonydyeHHble ypaBHeHHs, HAHJEM, 4TO ypaBHeHue (4) uMmeer

TpH KOpH#A: 2, 1 — Jf-.._‘, 1+ /2.
OcTaérca nposepuTh, He oDpallalOT JIM OHM B HYJIb 3HAMEHATE/b
x— 2. Ecoom x =2, o x — 2=0; ecan x:l—\@, TO x — 2 # 0
ecim x=1++2, To x — 2 # 0.
SHAYUT, yucio 2 He ABASeTCHA KOPpHeM ypaBHeHuUsd (3), a uucyia 1 — JZ_

ul+ v’E ABJSIIOTCA €ro KOPHAMH.
OreeT: 1 - JE.T; 1+ JZ_ <]
B oTmensHBIX chaydaax yAaéTcda pPelnTh Apo0HOE palHOHAJILHOE
ypaBHeHHe, HUCIIONIb3YH BBe/JleHUe HOBOU IepeMeHHOIl.
IIpumep 4. PemumM ypaBHeHHe
1 7 1

: + — +==0
P+x-2 P*+x-20 4

§5. YpaBHeHWs C OQHOW NepemMeHHOM 81




b Bpegém HOBYH) HDepeMeHHVI) i = 2 + x. Honyuum
1 7
y-2  y-2

1_
E—D.

0 ¥
Orcroaa
4y — 80 + 28y — 56 + y* — 22y + 40 = 0,
y*+ 10y — 96 = 0.
Peumine nojnydeHHOe KBaJpaTHOe yYpaBHeHHe, HAHAEM, 4TO
y=06 nmm y = — 16,

VpasHenue x° + x = 6 mMeeT IBa KOpHA: —3 ¥ 2.

Vpasmenue x° + x = —16 HopHell He HMMeeT.

Kaxgoe U3 uncen —3 M 2 He ob0palnaeT B HYJIL 3HAMeHaTenH gpodeil
HCXOOHOIO y[]ﬂ.BH.EHMH H, CleloBaTe/IBHO, ABJIHASTCH er'd KOpHEeM.
OrBeT: —3; 2.

ynpaxHeHus

233. IIpy KakuxX 3HaUYeHHMAX @ PaBHO HYJIKD 3HaueHHe IpodH:

3 5 1 5 1 3
a” -9a a’+ 2a a —4a +4a
6 5) £ ?
a +a-12 a+a+10 a — 1@kauan c vk.com/material100
234. PemnTe ypaBHEHHE:
51 —155F -2y +6 6x° + 48x% — 2x - 16
} 5 1f fz y < 5) ix Zx x s
y -9 x“ — 64
3 ol 3 _ 2 _ 4
6) dy*—-12y" -y +4 -~ 0: 3 1] 45{ Gy + 24 _ 0.
235. Pemunre ypasHeHue:
2 10 50 g
D) iGem™ Bl
x+b 2x—5 30 —12x
% .r—1+ x—T_Bx—xH_T_U‘
236. Hajlinyure wopHH ypaBHeHMHA:
aIBx—Z_ZxﬂrE_ 12x + 4
x-1 x+3 x*+2x -3
bx —1 2x + 2 63
0) - + — =0
x+7 x~3 ¥ +4x— 21

x _ 4 16

B) . .
X hdx + 4 o4 42 _Ax— 8
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237. Ilpu KakuxX sHaUeHHAX d:

a) cymMMma il XL G R sl o SEEE
\ ap =5 B o Ap = Sp—

0) pasHocTe Apobeit 3‘: = e _? paBHa apobH 32 ki 2'?
a -1 a-—da a“+a

238. Haiigure KOPHH YPABHEHHA:
&) 1 1 . 1 i
=T x—1 x-10 x-19°
1 1 1 1
x4+ 3 A

9 x+5 x+21°

239. (dna pabomst 6 napax.) Peuiure ypapHeHuUe:

1 1 _ 1
a) x—4+x—2_x+4+x—5’
6) 1 + 1 = L +—1—.

x+1 x+3 xr + 28 X

1) Obecyaure, B KakoM BHJe YyA00HO IpPeJCTABUTE YpaBHEHHWE B Ka-

JHIOM CJlyuae, H BBINOJHHTE COOTBETCTBYIOIIHE IIpeofpa3cBaHHA.

2) Pacupepenure, ETO BbIIOJHAET 38JaHMUe 4), 4 KTO — 3ajaHue D),

H BLITIOOITHATE HX,

3) IIpoBepbTe APYT ¥ Opyra, NPABUJIBHO JH HAHIeHBI KODHEW¥PABrom/materiall00
HEHMH, I HCLUPABbLTEe OWIMOKM, €CJIM OHHM JOLVIIEHbBL. '

240. HajlinuTe ROOPAMHATBEL TOUEK IepecedeHHA IpaduroB QYHEIMHA:

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

x x

241. IIpu KAKNX 3HAYCHUSIX «:
., ba+T -284° i
4) paBHBI 3HAYEHHS BbIPAMKEHHI 50 .
a
0) ABAAIOTCA NPOTHBONOJIOKHBIMH YHCIAMH 3HAYEHHWA BhIPAKEeHHH
2-18a°-a :
u 3a“?
Ja

242, (Jaa padomst 6 napax.) Peuinre ypapHeHHe, UCIOJb3YVHA BBeJeHUE
HOBOM HepeMeHHOM:

a) —-‘Lm:xz— 2y — 1;
=2y 18
6) 12 _ 6 » 5
o+ x 10 ¥ +x 6 X+ x 11,
B) .lﬁ . 11 s g

x? - 2x x2-2x+3 x2_2x +1
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1) BeimoHUTE COBMECTHO 3ajlaHHe a).

2) Pacnpepennre, KTO BBINOJHAET 3ajanue 0), a KTo — 3ajlaHue B),
M BBINOJHUATE MX.

3) llpoeepbTe Apyr y »Opyra, IpaBHIBHO JH pellleHbl YpaBHeHHA,
M HCIPABBTE OIIMOKH, eC¢iaH OHH JOIIVIIEHBI.

243. HalinyuTe kopHH ypaBHeHHA:

2 2
x +2 x—4
a) (4] R 16[“2] - 173
2 2
x+1 x—3
6) [x—:}] + 18(x+1) = 11.

244, (3adava-uccaedosanue.) CymecTBVeT JTH TAKOE TMOJORATEILIOE TH-
€JIo, IPH CJIO0MEeHHH KOTOPOTO C UHCIOM, eMYy OOpDATHBIM, IOJYYIHT-
cA cyMMa, B 13 pas MeHBIIAS CYMMBI KVOOB 3THX upcena?

1) Ob6cyauTe, 3HaYeHMA KAKHX BRIpajKeHHI cpaBHHBAIOTCA, H CO-
CTABLTE COOTBETCTBVIOIEe VpaABHEeHHE.

2) BeepuTe HOBYIO IepeMeHHYVIO M pPelluTe MOJYy4YeHHOe YpaBHeHHe.
3) Ina ra;mmigoro M3 HalleHHBIX 3HAYeHHH BCIIOMOTATelILHOH IIepe-
MEH..HEIﬁ BBIUHCJAWNTE RKOPeHE COCTABJIAEHHOI'DY YPABHEHIMHA.

4) BnibepuTe smadenusa KOPHeH, COOTBETCTRYIONIHE VCIAOBHUIO 3ajavM,

245, Pemure ypaBHeHHe:
. CravaH ¢ vik.com/material100

2, 1 1 ; A
B EF 5 3l¥ - 3 = 3%

S T l) -
ﬁ].vc+x2 3[x+xJ—B.

246, CoxpaTraTe IpodhL:
1% e —. 258 3x% — 36x — 192

a) - : 0) 2 ;

15— 10x x“ — 2b6

247. IloctpoiiTe rpadur GYHEUHUH Y = x° — 3. VKaKuTe NPOMEKYTKH,
B KOTOPBLIX (YHEONA OPHHUMAET:

a) NOJOKUTe/IbHble 3HAUEHUS; 0) oTpunaTeNIbHEIE 3HAYEHUS.

248. Ha crpoutenseree padoranu jpe Opuragbl. Ilocne 5 pHeil coemecT-
HOH pafoTel BTOpPYVI) OpHTANY HepeBeau Ha Apyroi odberT. OcTaBiny-
I0cd YacTeE padoTHl Iepead OpHraja sakoHUYMJIa 3a 9 gmeli. 3a cKOIb-
KO jJHel mMormia 0Obl BhINOJHKTE BCH paldory kaskpad Opurana, padoras
OTAENLHO, eCJH M3BECTHO, UTO BTOPOH OpHrage Ha BEIDOJIHEHHEe BCel
padboTel moTpeboranock ORI Ha 12 aHell MeHBIIe, YeM OJHOH HepBoH
Opurage?
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15. Pewwenue 3apgay ¢ noMouwbio YypaBHEeHUN

I[Ipu pemenum 3amgau anredpanvyecKHM MeTOJOM, YacTo 0003HAYAIOT
HeHU3BeCTHYK BelIMYUHY OYVKBOl (BBOAAT NepeMeHHVIO) U COCTABIAIOT
ypaBHeHHe ¢ OJHOM HeM3BecTHOM (¢ oaHOHN nepemeHHoi). [Ipueeném npu-
Mep TAKOH 3ajJadf.

Jamgava. 3HAMEHATENEL ODRIKHOBEHHOH Apobu Ha 2 GOMBIIE YHCINTEN.
Ecnu uucnwurens gpodH YBeJIWUYHTH B 2 pa3a, a 3HaMeHaTeNlb VBe-

JHYUTE Ha 16, To ApobdL yMeHBIIMTCA HAa 1‘-1 Haiigunre aTy apobb.

| 2 HFCTL THCIHTEeJNE ,I[I}ﬂﬁﬂ paeeH X, TOrga edé 3HaMeHATeIL PaEBEH
x + 2. I[locne ypendueHMsa yMcaMTeElNsS B 2 pasa, 4 3HAMEHATE/H HA

2x
16 nmonyuaercsa apods ——. Tak kak noaydyeHHas Apo0b MeHbIIIe
X

+18

o 1
namuHoit mpobu —X _ ma —, TO
'y x+2 4

X 2x 1
x+2 x+18 " 4° (1)

Peminm apobHOe panuoHalbHOE YypaBHeHMe. YMHOMKHM JIEBYID H
Ipapyio 4acTH ypaedeHHdA (1) Ha 4{x + 2)(x + 18). BrinoaHUE naliee
TOIECTEEHHBIE IPeoGPASOBAHNSA U IPHMEHHUEB CBOiicTBa ypaBifetdis ™"
MOJYHHEM KBaJIpaTHOC VPaBHEHHE

5x* — 36x + 36 = 0.

/material100

PemnM aTO ypaBHeHHeE:
iD _ AR BB =l

x=822 =6, 2,=12.
Tar kark upn x =6 1 x = 1,2 3HaueHudA BhipasHeHnid x + 2 uw x + 18
OTJHYHEL OT HyJadA, To dydcaa 6 1 1,2 aABndAwTed KOpHAMH IpodHOTO
panmoHansHOro ypasHeHus (1). Oguaro uucno 1,2 He ymoneTBOpsA-
eT VCJAOBWIO 3a/laYM, TaK KaKk YHCIHTeNL OORIKHOBEHHOH JpodHM He
MO#eT ObITh APOOHBIM UHCJIOM.

OreerT:

0|

3
3aMeTHM, 4YTO Apodb —, KOTOpas IoJiyyaeTcs IPH COKpAalleHHH JIpo-
4
6 G
ﬁH g, He }FJI.GB.]’IETBDPHET }?E.]']DBI{ID 33;[3‘-1!1, TAE EKaAK e 3IHaMeHATe b
JUINL HA 1 OoJIbIIe YUCIHTe .
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ynpaxHeHus

249, OgHo yueao Ha 6 doasnie apvroro. Ecan Oonpllee YUCI0 pazieIHTh
HA MEeHbIIee M K YACTHOMY IPUDABHTE PE3VJLTAT OT JIeJEeHMHA yBe-
AuUenoro B 4 paza MeULINTero 4HUcaa 1ma 00JLIee, To moavauTea 4,
HaiiauTe 5TH 4HcJIAa.

200. 3namenaTent 00LIKHOBeHHOMH ApodW Ha 6 ODonwille €€ YHCITATENA.
Ecau M3 yncauTe s BhlYecTh 2, & K 3HAMeHATEN IpHOaBHUTE 2, TO

IApodb YMeHBIIHUTCHA HA % Haiinnre sty apods.

251. SHamMeHnaTenb O0ObIKHOBEHHOH ApobH DoOJbBIIE €€ 4YHCJAHTeNd Ha 3.
Ecnn ynenurens apodH YBEIHYHUTE B 3 pasd, A 3aTeM YMEHBIIHTE
Ha 7, a 3HaMeHaTeNh VBeNHWYHTL B 2 pasa, a 3aTeM VMeHBINIHTE
Ha 11, To noayuures apodb, obparHas panHHoi. Haiipure ary
APO0E,

252, M3 mocénka B ropoj, a0 Koroporo 150 kM, BLIeXadAd OJHOBPEMENTIO
JeTrKoBOH H rpv3oBol aBToMoOHIH. CKOPOCTE JIeTKOBOTO ABTOMOOH-
ag 6erna Ha 10 Km/u DoJiblue CHOPOCTH I'PYS0OBOIO, I103TOMY OH
TpHUexXan B TOpoJ Ha mogvaca OnicTpee, MeM TPV3IOROH aBTOMODHIL,
Ha#ianTe cropocTh I'PY30BOTO ABTOMOOHIIA.
CkauaH c vk.com/material100
253. MoTouMEIHeT npoexana or cexa a0 ozepa 60 km. Ha obparHoM nyTi
0OH VMEHBITHTI CKOpocTe Ha 10 EM/4, DoaToMy OT o3epa B Cea0 OH
exan #Ha 0,9 9 goawme. CKOILKO BpeMeHW MOTOMHEKJIHMCT exXaJd oT
o3epa jgo ceaa?

254. Ha 80 gm nyrTu BelocMIIEIMCT TPATUT HA 2 4 DoJblUe, Y4eM MOTO-
ITHUKJUCT, TAK KAK €r0 CKOpocTh na 20 ¥M/¥ MennLIne, YeM CROPOCTL
MOTOIDHEITHACTA. HﬂﬁﬂHTE CEOPOCTE EeJOCHITeJHCTA.

2y s 1
255. IlepBoii NBIKHHE npomeén auerannun S50 kM Ha i OBpICTpEE, UeM

BTOPOH ITHCTAHIHIO 49 KM, X0Td CEOPOCTE BTOPOTO OBLIA Ha 3 KM/
Douablue. 34 KAKOe BPeMdA HepBbli JbLEHHUE npowmeén 30 xm?

206. C meproro yvacTka cobdpann 80 11 mpoca, a co rToporo 90 1 mpo-
ca, XOoTA ILIOWAJAbL BTOpOro yvdacTeka Obliaa Ha 2 ra MeHbIIe.
C RamAOT0 TeKTapa BTOPOTO yYacTKa cobupanu Ha 5 11 Goawme,
HeM ¢ KamiJAOTO rekrapa mepioro. Kakora vpomxadHOCTE NMpoca Ha
KAMI0M V4YacTre?

257. 3a 6 4 xarep mpoménr 36 KM TOo TEYEHNHIO PekH W 48 KM TPOTHB
TeueHnA., KaKoBa CKOpOCTh KaTepa B cToAYel Bole, £CJH CEOPOCTH

TeYeHUA 3 KM/ /4?
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258. IInor npomnsiaer 60 KM IO TeueHHIO peKH Ha D U OBICTpee, YeM
TAKOE e PACCTOSHHE IPOXOIUT MOTODHAS JIOLKA IPOTHB TeYeHNs.
Hafigre cCKOPOCTE JIOTKW TI0 TEYETHIO, CCJAH €€ CKOPOCTL B CTOgYeH
pome 10 kM /4.

259. MoropHas Jojka UpOLLIA 110 TeueHHD {0 KM. 34 TO e BpeMH OHA
MOMET OpORTH TpoTHB TeueHHs 30 xm. Halignre CROpocTs Tede-
HHHA, ecJHd CKOPOCTEL JOJIKH B cToduel pome 10 kM /.

260. Iee meen, paboras BMecTe, BBIIOJHAT [NOJIVUEHHBIH 3akas 3a
6 gEel. 3a CKOJIBKO AHEHN BBIDOJHHT I8KA3 KasKIafa mBes, paboras
OTeJLHO, eCAW OTHOM W3 HHX AAA 3Toro moTrpedbverca Ha 5 JAHEH
foJblle, YyeM JApyroi?

261. IBa crnecaps BeIDOTHUIK 3agaHue 33 12 u. Henw OB DONMOBHHY
3aflaliid BLIMOJINHJ TePBLIH, & 0CTaBMIVIOCS HacThL RBTOPOH, TO
IepeoMY HOoTpeboBalock OBl BEpeMeHH Ha 5 u Oonblle, YeM BTO-
IJ[]M}T. BEI. CEOJBED YACOB RHH:{,EI;LIH HIF HHX MO ﬁBI BBIIIOJMHHMTE
gaganue?

262. Coxparure apodn:

2
2ab + Ehy eyt yz : CkauaH ¢ vi.com/material100

2ab - 2by tay +y
9x%+ 6x + 4
97,7 8

263. B ogHOoll cHcTEME EOOPIHHAT nocTpoite rpadurs GyHEIHH y = X
Yy =x+ 6, ¢c HX IOMOIIEID HAHIHTe pellleHHe VPABHeHHId

x2-x-6=0.

6)

2

KOHTpGHthIE BONPOCHLI N 3agaHNA

Kakoe ypaBHeHwe C OQHOW NepemMeHHOW HasbiBaeTca uenoim? lNpuee-
auTe npumep.

Kak HaWTW cTenedHb UEenoro ypasHeHwua?

Hainte onpepeneduve GukeagpaTtHoOro ypapHeHusa. O6bACHUTE, Kak pe -
wawT buksaapaTHoOEe ypaBHeHWe,

Kakoe ypaBHeHwe Ha3bliBaeTca ApOOHLIM pauwoHansHeiM? Ha npume -
4 1 x- T

- x -3 - 4x + 3

ApPOBHbIE pauUMOHaNbHBLIE YpaBHEHUS.

pe ypaBHeHWs 06bBACHUTE, Kak peLlalT
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HEPABEHCTBA C OOQHOW NEPEMEHHON

16. PeweHne HepaBeHCTB BTOPOWU CTeneHwu
C OAHOM NepemMeHHOM

HEP&E EHCTBa BHOa

ax* +bx+ec>0umax’+bx+e<0,

rae x — IepeMeHHad, @&, b U ¢ — HeHoTOpble uKMcia U ¢ # 0, Ha3blBa-
0T Hepa8eHcmaaMit 8mopoil cmeneni ¢ 00RO nepemenHoll.

Penienme HepaBeHCTBA
ax*+bx+e> 0w ax® + bx+ ¢ <0

MOJXHO PpPACCMATPHUBATL KAK HAXOMKJEHHE IIPOMEXKYTKOB, B KOTOPLIX

bvHEIHAZ ¥ = ax” + bx + ¢ OpUHEMAET OOJMEHTEIBHBIE WIH OTPHIA-

TelbHbIE 3HAYeHHA. [JId 9TOr0 HJOCTATOUHO IPOAHAIH3MPOBATE, KAK pac-

nososed Tpad¥uk GYVAKIHAA ¥ = ax” + bx + ¢ B KOOPIUHATHOH ILIOCKO-

CTH: KyJAA HAIPABIEHBI BeTBH mapaboasl — BBepX WIH BHHA,

nepecexkaeT JTH ITapadoja OoCh X H ecJH IepeceKaeT, TO B KaKHX TOYKaXx.
PacemoTpumM npuMephl.

Hpumep 1. Pemum mHepasescrso 5x° + 9x — 2 < 0,
o w
» Pacemorpum pyvEENHID ¥ = ox° + 9x — 2. I'padmrom aToH. PYHKRINH
ABASAeTCHA mapadosa, BETBH KOTOPOH HANPABIEHBI BBEPX. fase
BridcHM, Kak pacrnojoskeHa 2Ta mapabosa OTHOCHTENIRHO OCH X,
TNlna sTore pemuM ypapHeHHe bx” + 9x — 2 = 0.,

vk JTO ypaBHeHHe MMeeT JIBa KOpPHS:
' 1
.1'1 = _2, x2 = -5'.

S3HauuT, napabosa mepeceKaeT oOCh X
B JBVX TOUKAax, adCclHcChl KOTOPBIX DAaB-

H]:.I—Zml

—2\_/{]'7 =
IToxasem cxeMaTHYeCKH, KaKk paclojo-
JKeHa napaboJia B KOOPAMHATHOH ILIOC-
Puc. 41 wocTr (puc. 41), Mz pucyuxa Buamno,
uTO (PYHEDHA NPHHHMAaeT OTPHIATEeb-

=
H i

el
Hble 3HA4YeHMHA, KOTJa X € (—2; 5/ CaemoBaTebHO, MHOKECTRBOM pe-
menuit HepaBeHcrBa 5x° + 9x — 2 < 0 gBIgeTcH UHCIOBOM MpoMe-
.
KYTOK |—2; ).
o
. 1
OrseT: |-2; =|.
5
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3aMeTHM, YTO opH paccMOTpeHHOM crocobe pellieHHA HepaBeHCTBAa
Hac He HHTepecoBAJla BepuinHa napadbosel. BaxuHo jaume ObLIO 3HATH,

KyJa HallpaBJieHEl BETEH Hﬂpaﬁﬂﬂbl — BEEPX HNJIH EBEHH3 H KaKOBEI ab-
cHHUCChl TOUEK €€ HepecedyeHHUA C OChbIO X.

IHpumep 2. Pemum mvepasencrso 3x° — 11x — 4 > 0.

» Tpadur dyermun y = 3x° — 11x — 4 — mnapaboia, BeTEH KOTOpOIi
HALPABJIEHEBL BBEDX.
JLas Toro 4TOORLI BLIACHHUTL, MepecerkaeT Ju mapadona och X U B Ka-
KHX TOUYKaX, pellluM ypaBHeHHe

3z -11x - 4=0. v
JTo VpaBHEeHHe MMeeT KOPHH
1
x-l — _E, 'xE = 4.
ITokasxeM cxeMaTH4YeCKH, KAK PAacIojo- — 110 4 x
JeHa napabosla B KOOpPAMHATHOMH ILITO- 3
crocTH (puc. 42). Hs3 pucyHEa BHIHO,

4YTO JAHHOE HEPABEHCTBO BEePHO, €cJH

X OIPHHAILIEXHT IPOMERYTKY (—rx:; —-é) Puc. 42

&

HIH npoMemxyTry (4; +°9), T. e. MHOMECTBOM pelleHHH HepaBeHCTBA

1 . _
ABJNAETCA 00beJUHEeHHe MPOMEKYTKOB |—oo; -3/8 (4; +©0),Cxauan c vk.com/material100

OrBerT: (—oo; —%) U (4; +20). <

IIpumep 3. PemuM HepaBeHCTBO —i—xz + 2x - 4 < 0.

» PaccMoTpHM GQVHEIHIO ¥ = —%xz + 2x — 4.

Eé rpadbukom saABnsercA napadosa, BeTBH KOTOpPOH HAamNpaBJeHbI

BHHU3.
BrisicHuM, Kak paclojiokeH rpapmk or-
HOCHTEJbHO ocH x. Pemmum axa storo yi

ypaBHeHHe —i—xﬂ +2x -4=0.

-9
=Y

JTO ypaBHeHHMEe HMeeT eJWHCTBeHHBIN 0
wopenn x = 4, 3maunT, napadoma Kaca-

eTcsS OCH X.

Haobpasue cXeMaTHUecKH Tapabony

(puc. 43), Haligém, 410 QPVHELHA IDPIH- /
HHAMAST OTPHIOATEIBRHBIC S3HAYEHIIA IIPH

JwboM x, KpomMe 4.

Oreer: (—oc; 4) U (4 +o0). <] Puc. 43
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IMpumep 4. Pemmmm HepaBeHcTBO X° — 3x + 4 > 0.

» I'padurom GyHEOHH i = ¥ — 3x + 4 sBasercs mapafosa, BETBH KO-
TOpOH HanpapBleHbI BBepX.
Yrobel BbIACHHTB, KAK PAacIloo:;keHa uapadols OTHOCHMTEILHO OCH
X, PEeNIHM VPABHICHHE

x2-3x+4=0.
Haxoaum, urto
\ D=9-4-4=-T7<0,

T. €. 9TO YpaBHeHHE He UMeeT KOpHeii.
SHAUHUT, Tapadosa He UMeeT oDINHX TO-

LA

0 X 4UeK ¢ OChlO X.
Ilorasae CXeMATHYSCHEH PACIIONOMEeHHE
mapadonbkl B KOOPAWHATHOH TJOCKOCTH
(puc. 44), mainém, 4yro PYHELIHA LpH-
Puc. 44 HHMAST IIOIOMEHATEINRHES 3HAYEHHHA T

Jawbom x.
Oreer: (—oo; +0).

Urak, 1A pelleHNs HePABEHCTB BHUIA
ax +bx+e>0maxE+bx+c<0

HOCTYHAaOT claeAylomuM obpasom: CkauaH c vk.com/material100

1) HAXOZAT ANCKPUMHHAHT KBAJpPATHOrO Tpéx4neHa ax> + bx + ¢
1 BBIACHAIT, MMeeT JH TPEXuJieH KOPHH;

2) ecan TPEXWIEN WMEET KOPHHW, TO OTMEYAIOT WX Ha OCH X
H Yepe3 OTMeUeHHBIE TOUEHM NPOBOJAT cXeMaTHUYeCKH IIapa-
foay, BETBM EKOTODOH HAaLUpAaBIeHBl Beepx upu o > 0 uin
BOH3 TpH @ < 0; ecan TPEXWIen We WMeeT KOprel, TO cxe-
MaTHYeCKH H200pakaioT napadony, PacloJOXKeHHYIO B Bepx-
Hell noayviocroeTy upr & » 0 wmau B HusHed upu a < 0

3) maxomAT HMa OCH X TPOMEKYTKH, AJS KOTOPLIX TOYKM TIa-
padoybl pacmoNo:eHbl BhIIIe ocH X (eclIH pellalT HepaBeH-
cTBO ax® + bx + ¢ > 0) WIK HHUEe oCH X (ecJaH pemraimoT He-
paBeHeTBO ax® + bx + ¢ < 0).

YnpaxHeHus

264. PemnTe HepaBeHCTBO:

a) x?+ 2x — 48 < O 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) -2 + Tx < 0.
R YpaEHeHWMA 1M HEpRaBEeHCTEA ¢ OOHOW NepemeHHor



265. Halinure MHOMXECTBO pPelleHHH HepabBeHCTBA:
a) 2x> + 3x — 5 =0; 6) —6x" + 6x + 36 =0y B) —x* + 5<0.

266, PemnTe 11epaBencTrO;

a) 2x* + 13x - 7 > 0; r) —2x° — 5x + 18<0;
6) —9x2 + 12x — 4 < 0; o) 3% — 2x > 0
B) 6x° — 13x + 5= 0; e) 8 — x> < 0,

26%7. HalimyTe, TpM KaKWX 3HAYCHHAX X TPEXHUICH:
a) 2x? + Bx + 8 OpPHHUMAET HOJOMKHTEIbHBIE SHAYEHUH,

6) —x* — 151' = % NpHHHUMAaeT OTpHIlaTe/ibHble 3HAYEeHMs.
268. Pemiure HepaBeHCTBO:

a) x> < 16; B) 0,2x* > 1,8; n) 3x? < —2x;

6) 2 = 3; r) —5x%< x; e) Tx < x%
269. PemnTe HEpaBEHCTEBO:

a) 0,01x*< 1; B) dx < —x%; 1) bx? > 2x;

6) %x"-’ 519 ¥) %x‘* > é; e) —0,3x < 0,6x%
270. IIpu kakux 3HAYEHHMAX b VpaBHeHHe HMeeT [BA KOPHA:

a) 3x° + bx + 3 =0; 6) x° + 2bx + 15 = 0?
271. TIpy KaKWX 3HaAYeHWSX { ypapHeHWe He MMeeT KOpHed: o e ¢ vkcom/materiaion

a) 2x* + tx + 18 = 0; 6) 4x° + 4tx + 9 =07

272, Halinure MHOMECTBO PelleHHH HepaBeHCTBA:
a) 3x* + 40x + 10 < —* + 11x + 3;
6) 9x —x + 9232 + 18x — 6
B) 2x* + 8x — 111 < (3x — 5)(2x + 6);
r} (5x + 1)3x — 1) > (4dx — 1)}{x + 2).

273. Peluure HepapeHCTEBO:
a) 2x(8x — 1) > 4x% + 5x + 9;
6) (Bbx + THx — 2) < 21x% - 11x — 13.

274. Haiigure odnacre oupegeneHus (QyHKIHA:
a) y — (122 — 3x%; 6) g = —— .
J2x?_ 12x + 18

275. (duse padbomet 8 napax.) Joramure, 4To Ipu A000M 3HAUEHHH Iie-
peMeHHOH BepHO HEepABEHCTBO:

a) Tx* —10x + 7 > 0; r) %x2—8x+6‘1;}ﬂ;
6) —6y% + 11y — 10 < 0; n) -9y%+ 6y — 1<0;
B) 4x* + 12x + 9= 0y e) —hx* + 8x — 5 <0,
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1) ObcyguTe, NpHM KAKOM VCJIOBHH HepaBeHCTBO ax’+ bx + ¢ > 0,
rae ¢, b, ¢ — HEHOTOPbIE YMHCJI8, BEPHO LPH JHO0M 3HAUYEHHUM IIe-
pcmmrnon X, YRKaRATEe aNaJOTHUNLIC VCJIOBHA ANS MePABEICTRA
ax® + bx + ¢ < 0.

2) Pacupe,u,e.uﬂle, KTO BBIIOJHHET 38jaHUH a), B), 1), 4 KTo — 34a-
ganuda 0), T), €), ¥ BLITOANHTE WX,

3) IIpoeeprkTe APYT V APVIra, OIPABHILHO JIH BBIIOJHEHO JOKAZATEILCT-
BO HEPABEHCTB, M MCLUPABLTE OLIHMOKH, €C/IM OHH JOLVIIEHbI.

276. Kakoe M2 JAaHHBIX BHIpAKeHHH NPHHHMAaeT OOJOEHTeILHOEe 3HaUe-
HHUEe Upy JH000M 3HAYEHHU Y7

1. (y - 2)(y - 3) — 4 2 (=N <
8. (5—y)1 —y) + 10 4 =B — D=0
277. Hoka:xure, uro:
a) x>+ Tx+ 1 > —x*+ 10x — 1 npn mo6oM x;
6) —2x* + 10x < 18 — 2x mpu x = 3.

278, OgHa cTopoHa NpAMOVIOILHHEKA Ha 7 c¢M Oonplre apyroi. Kakoi
MOseT ObITh MEeHbINAA CTOPOHA, eCJH LJI0IWALE HPAMOYVIOJAbHHEKA HE
mpesocxoaur 60 cm?

279, JntuHa OpsSMOYTONBHHKA HA 5 ¢M Gonbnre mupuHel. Kakyo LK p¥I-

HY MOHEH WMeTh TPAMOYTOIbHHK, YyTOORI €T0 TLIONIATE OLLTA DOJIE-
e 36 em“?

280. PemHTe CHCTeMY HepaBeHCTE: CkauaH ¢ vk.com/material100
- 2x — 8<0, 3x2+x-2<0,
a) r)
-9<0; P 4x-12< 0;
6) 2x 18x + 6 <0, 0 2;1': +4x +15 = 0,
—4x >0; - 9x + 8= 0;
x2—6x—16;>{], 2x* +5x —-3<0,
B) {1, e) ;
x*+ 2x - 120<0; 3x + x +11 <0.

281. Vrka:xkHuTe Bce IeJble 3HAUYEHHA X, NpHHAAJe:Kal[He 00JACTH oIpe-
JesleHUa (PYHKIMU:

a) y = 25 — x% + 9x — x% — 14;

ﬁ)y:\/Sx—xE—lerq[lﬁ—f

06x—2
3

HUA, HAHAWUTe KOOPJAHMHATEI TO4YeK IepecedeHUss eé rpaduka
C OCRIO X; C OCBIO Y. fIBnAerca W oTa QVHKIMA BO3pacTaolled HIH
yObIBAOIIEH?

282. @yHKNHA 3agaHa HOPMYIOH y = He BpInONHAA nocTpoe-
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283. Peminre ypaBHeHHe:
a) y* — 24y — 25 = 0; 6) x' — 9x% + 18 = 0.

284, Ciouroxk Maccoil 3 Kr, comepsramui 80% oxora u 20% cBHHIIA, cILIa-
BMJIM C KYCKOM 0JIOBA, IIOCJIE Uero [HPOLEeHTHOE COMep;KAHME OJIOBA
B CIHTKe cocTaBriro 94%. Croapko odoBa Ho0aBHIH B CIAHTOK?

17. PewweHne HepaBeHCTB MeTOAOM MHTepBanoe

Pacemorpum dyarmur f(x) = (x + 2Hx — 3)(x — 5).

Q0nacTbo oupepeleHUd 310l MYHEIME HBEIAETCH MHOKECTEO BCex
ymcena, Hyaavu dyvogknum cavskar uwena —2, 3, 5. Oum pazdowsaioT 06-
JacTk OoIpeleleHHd (PYHEIHH Ha MpOMeXYTEH (—o0; —2), (—2; 3), (3; 9)
" (5, +o2) (puc. 45, a).

Brnigacrnum, KakOBLI 3MAKW OTOH (PYHURIMH T4 Ka/KJI0M W3 VRa3aUnLIX
OPOMEKYTHOB.

B TR R T RGT
-2 3

) ST NSNS
5 -2 3 5

CkauaH ¢ vi.com/material100

Puc. 45

Bripamenne (x + 2)(x — 3Wx — ) unpegcrasider coboil NpoH3Bele-
HHEe TPEX MHWKHTeJIeH. SHAK KayJoro U3 9THX MHOEKHTeJIeH B paccMa-
TPHBAEMBIX NMpOMEHVTEAX YKazaH B Tabiauie.

(-0; =2) | (-2; 3) (35 5) | (55 +o0)
x+ 2 = + + i
x -3 - - T v
xX—9 = = = +

Orcroga ACHO, YTO:

ecad x € (—20; =2), To f(x) < 0;

ecnd x € (—2; 3), To f(x) = 0

ecan x € (3; 5), To flx) < O

ecan x € (5; +coo), To flx) > 0.

Mnr BuauM, UTO Ha KaiaIoM W3 TPOMeKRYTKOER (—°0; —2), (—2; 3),
(3; 9), (b; +°°) PYHKIHA coXpaHdeT 3HAK, a IIPpH [Oepexole uepes Tod-
KM —2, 8 U4 D eé 3HAK uaMeHsercHa (puc. 45, o).

Boobme nvern ynrmra 3afana (popMyIon

f(x) = (x — x,)(x — x.).x — x,),
TAe X — MIepeMeHHafd, a4 X, X, ..., X, — HE paBHbIe JAPYr ApYyry 4HCJa.

Hucaa xy, Xy, v, X, ABIAIOTCA HYIAMH QYHKIHH. IHa KamgoMm Ha IIpo-

O[HOW NepemMeHHON a3
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MeXYTHOB, Ha HKOTOpBIe 00JacTh onpenejleHHA pﬂEﬁHBHETCH HYJIAMH
GpyHEIHN, 3HAK (PYHKIOHH coXpaHAeTcHd, A [IPH Ilepexojie Yyepe3 HYJbL eé
dHAK H3MeHAeTCH.

JTO CBOMCTBO HCIIOJAB3YVETCA OJIA pellleHHA HepaBeHCTB BHIA

(X — XX =X}l —x) =0, (1)
i P g Y R e S B
TAE Xy, Xy +eey X, — HE PABHBIC JPYT APYTY UHCIA.

IIpumep 1. PemuMm HepabeHcTBO (x + 6)x + 1)x — 4) < 0.

P OTO HepaBeHCTEO fABJsAeTCA HepaBeHCTBOM BuJa (1), Tak Kak B JeBOH
YACTH 3aliCcaHO IpoHaBedeHue (x — x;)x — x,)(x — x3), roe x, = —6,
X,=—1 w x;=4. J[na ero pemeAusa yaodHO BOCTIOJL3OBATHCS pac-
CMOTPEHHNLIM BLITIE CROFCTBOM YEpPEIOBANTHA 3HAKOR (PYIKITHHA,

§) TR e I P S i
-6 -1 4 g —6 -1 4 g

Pic. 46

OrMeTHM Ha KOODAMHATHON NpAMOM HYJAM (PYHKIHK
flx) = (x + 6)(x + 1)(x — 4)

{(puc. 46, a). Haliném sHaku 970l QVHELIHM HA KAMI0M 13 IIPOME-
RYTKOB (—00; —6), (—6; —1), (—1; 4) u (4; +c¢), s oToro AocTaTod-
HO 3HATE, KAKOH 3HAK MMeeT QYHKINA Ha OJHOM W3 9THX- TIPOmEHsp aera1io
KOB, M, IOJb3VACE CBOMCTEOM UYepPEelOBAHHMH 3HAKOB, OLPEeIe)IHMTh
3MaKM Ha BCeX OCTANLALIX TpoMe:xyTrax, IIpm orom ymobmo mawm-
HaTh C KpalHero copaBa IOpOMeXyTEa (4; +90), Tak Kak Ha HEM
smadenwa QvARITHH f(x) ={(x + 6)}(x + 1}x — 4) 3aBemOMO TOTOKH-
TeALILI, JT0 O0LACHACTCA TEM, UTO TIPH 3NaQYUCITHAX X, PacTOJOAReH-
HBIX IIpaeee Beex HydeH GVHEIHH, KaEIBIH M3 MHOXEHTeIeH x + 6,
x+ 1ux — 4 nonomurened. HMemonksyva cBoMCTEO YepenoBaHMH 3HA-
KOR, ONPEeJIUM, JBHTASCh M0 KOOPAWNaTHON TpAMON crpaBa Iaje-
BO, 3HAKH JaHHOH (PYHEI[MH HAa Ka:JIOM H3 OCTAJNbHBIX OPOMEeHYTHKOR
{(puc. 46, 6).

H3 pucynra BHANO, YTO MOOKECTBOM PEIICHHH HMepaBeHCTRA ARIA-
eTcAd 0o0beJHHeHHe NMpOoMeXRYTEOB (—o<; —6) m (—1; 4).

Orser: (—00; —6) U (-1; 4). <

Paccmorpennbiil criocof pelleHHA HEPABEHCTB HA3bLIBAIOT Memodom
uUHmMepeanos.

I[IpuBeaéM npuMepbl pelleHHMA HepaBeHCTB MeTOAOM HHTEPBAJIOB.
IIpumep 2. PemuMm HepabencTBo x(0,0 —x)}x + 4) < 0.

» Ilpusepném jpanHoe HepaBeHcTBO K Buay (1). Insa aroro B aByujeHe
0,5 — x BEIHeCceM 3a CKOOKY MHOEHTeTsL —1. Iloayaum

—x{x — 0,8)(x + 4) <0,
oTCIOaa
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xi{x — 0,8)x+ 4) > 0.

Mpb!l nonyuynunu HepasBeHCTBO BHJa (1), paBHOCHIBHOE NaHHOMY.
OTMeTHM HA KOOPAMHATHONH NpAMOM HYJIH (QYHKIIUH

f(x) =x(x — 0,5)(x + 4)

{puc. 47, a). ITorkaxem 3HAKOM <ILIKC», UTO HA HKpaiHeM cCIIpaBa
IpOMeXRYTEe (PYHKOHUA IPHHEIMAET IOJ0AHTENbHOE 3HAYUeHHe, 8 3a-
TeM, IBHTadch cOpaBa HAJEBO, VEAKeM 3HAK (QYHEIHH HAa Ka:KIOM
us upome:yrrog {puc. 47, ). llonyuum, 4rT0 MHOMECTBOM pelle-
HHI HEePABEHCTBA fABIfETCS OO0BeIUHeHHe OpoMexyTROE (—4; 0)
u (0,5; +oo),

O oo i 6) =—F ~PAF_

-
o

—4 0 0,5 —4 0 0,5

Puc. 47
OTreer: (—4; O) U (0,5; +o2). <

IIpumep 3. Pemnum HepaseHcTeo (dx + 1)H — x) =0,

» Ilpueenem HepaBeHcTBO K BHAY (1). IIna aTtoro B nepsoM ABy4YJieHe
BhIHECEM 3a CKOOKM MHOMMTENbL D, & BO BTOpOM —1, LIOJNVYHM

-5

CrauaH ¢ vic.com/material100

x + %)(x—ﬁ}?[l.

Pasnenus obe uacTH HepaBeHCTBa Ha —5H, OyaeM HMeThb

(x " })(x ~5)<0.

3

OrMeTHM Ha KOOPJAHHATHOH NpAMON HYJIH (QYHKIHHA
.
@ =[x + Ho - 5),

1
T. €. TOUKH — & H D, U yKa)KeM 3HAKH (DYHKIIHH Ha oOpasoBaBIIHX-

ca npomeskyrkax (puc. 48). Mbl BHAMM, UTO MHOMECTBO pelleHUd

1 - -
HepaBeHCTEBA COCTOHT M3 HHCeJl —5— H o9 H YHCe]I, 3aKJIHYeHHBIX MEM-

AY HUMH, T.e. IPEACTAaBIAfeT cO00H T~ ———~_ 7T _

- -
IPOMERYTOK [—%; 5]. 5 >
Oraer: [—%; 5]. < Fo. 58

3aMeTHM, YTO JAaHHOE HEpPABEHCTBO MOMKHO PENIHTh WHA4YEe, HCIIOJb-
3yd cBoMCTBA rpagHkKa KBaJpaTHUYHOH (QYHKIIHH.
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IIpumep 4. PelnvM HepaBeHCTBO
X

i

X
+ 2

» Tarx kak [IpH BCeX 3Ha4YeHHAX X, [IPH KOTODBIX ,Il,pD'EIL HMe-
X

+ 2
eT CMBICJI, 3HAK O9TOH JApodM CcOBHAJaeT CO 3HAKOM IIPOH3BeJIeHHSA
(7T — xlx + 2), To gaHHOEe HEPABEHCTEO PABHOCH/ILHO HEpPABEHCTBY
(7T —x)(x+ 2) < 0.
IlpuBens HepaBeHCTBO
(T—-x)Nx+2)<0

K BUAY (1) 1 Hcnonbaya MeTo[i HHTePBAJIOB, HAHJIEM, YTO MHOMKECTBOM
pelieHHil 9TOr0 HEPABEHCTBA, A 3HAYHUT, M MCXOJHOI0 HepABEHCTBA
T—x
xr+ 2
OreeT: (—20; =2) U (7; +0a),

< 0 aBusiercs o0BEeAHHEHHE IIPOMEXYTHOB (—0¢; —2) u (7; +20).

i
IIpumep 5. Pemum HepaBeHCTEBO f—: = 0.
I —
17 - 2x
» 3Hak ,I[IJUEH —:1-'- CORBIIAOAET cO 3HAKOM npoH3BeNeHHA

(17 — 2x}x — 4) upK BcexX 3HAYEHHMHAX X, OPHU KOTOPLIX Apolb umMeeT
eMbics. [loaToMy TaHHOE HEpPaBEHCTBO PABHOCWJIBLHO CHCTENE C Vk.Ccom/matenal100

{(17-21:}{3:-4} =0,

x -4 #0.

Hepagencreo (17 — 2xHx — 4) = 0 upueeseM k¥ BHAY
(x — 8,5)(x — 4)=< 0.

Peuing aT0 HEpPaBEHCTBO METOJOM MHTEPBAJIOB M MCKJIIOYHB M3 MHO-
AecTBa ero pelleHHH 4yHciao 4, HalJéM, YT MHO:KeCTBOM pelleHHH Hc-
XOJHOTO HEPABEHCTBA sIBAsercs npome:xyrox (4; 8,5].

OrereT: (4; 8,5]. <

ynpaxHeHus

285. PemnTe mepaBelCcTBO, WMCMONLIYA METOJ HNTCPBAIOB:

a) (x + 8)}(x — b) > 0; B) {x — 3,5)(x + 8,5) = 0;

0) (x — 14)(x + 10) < 0 r) (x + 5)(1: + _BJ = 0.
286. PeminTe HEPABEHCTBO:

a) (x + 25)(x — 30) < 0; r) (x s %J(x = %)ﬁ;u;

B) (x + 6)}(x — 6) > 0 T (x + 0,1 )0x + 6,3) =0,

06 RLCLEERUN YpaBHeHWMA W HEPABEHCTBA C OOHOW NepemMeHHOoN



287. PemuTe HepaBeHCTBO:
a) (x — 2)0x —a)x —12) » U;
6) (x+ T)x+ 1)(x—4) <0;
B) x(x + 1)(x + 5)(x — 8) > 0.

288. Hajinure, npy HAKMX 3HAYEHMAX X:
a) mpomseeleHHe (x + 48)(x — 37)(x — 42) DONOEUTEILHO;
0) npoussegenue (x + 0,Tx — 2,8 x — 9,2) orpuuarenbHO.
289, PemvTe HepaReHCTRO:
a) (x + 9)(x — 2)(x — 15) < 0;
0) x{(x — d)(x + 6) > 0
B) {(x — 1)(x — 4)}x — 8)(x — 16) < 0.

290. HalinyuTe MHOXECTBO pelleHHH HepabBeHCTEA:

a) o(x — 13)(x + 24) < 0; B) (x +12)(83 —x) > O
6) —[x+ %)x +;T]:;eu; r) (6 + x)(3x — 1)< 0.
291. PeminTe HepapBeHCTBO:
a) 2(x — 18)(x — 19) > 0; B) (7x + 21)}x — 8,5) < 0:
D) —4(x + 0,9)(x — 3,2) < 0; M (8 — x)}x—0,3)=0,
292, HalimywTe obnacTh onpeledeHdd (PVHKIHHA:
a) y = .J{ﬁ —x)lx + 8); 0) y = J{x + 12)(x — 1)(x — FyauaH c vk.com/material 100
293. IIpy Kak¥xX 3HaUeHHAX X HMeeT CMBICJ BLIpaMKeHHe:
a) (2x + B)(x — 17); 6) yx(x + 9)(2x — 8)?
294, Peiuure HepaBeHCTEBO:
x—5 2y bx+1
i { - } . } N
a) x+6 0; 5 x 1,6 03 A) x— 2 0
14 - x bx — 1,6 3x
6 < 0 i M 5 4
Py R Vooer
295. PemvTe HepaReHCTRO:
XAl 5 o 6x +1.
a) ey < O B)3+x.zﬂ,
x+ 47T . . Dx
ﬁ}x—?j}ﬂ, P)m{:ﬂ.

296. Halinyure MHOMXECTBO pPelleHHH HepapBeHCTBA:
2 — x

x - Tx -2

a) ,l;'f{]'; B) = 0; ) = 0;
x-3 x l-x
+ 6 i -
ﬁ}x {i'&i[]; r‘]3 EIECU; e}l llrzé
x-5 x-1 2x - 3
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297. PemuTe HepaBeHCTEO:
x—-8 Tx—1 .

= . 5
a) 4 2 B) — 85
33— x 6 -2x
< 1 > 3.
°) x -2 1; r) x+ 4 -
298, PemyTe HepaReHCTRO:
ax +4
a) 22T 4; E) xS
x x-1
6x +1 3x -1
el i =
0) =3 1; ) oy 1

299, Hanumure ypagpHeHHe IIPAMOH, KoTOpas:

a) TPOXOAWT Hepe3 Havalo KoopiuHaT ¥ Toukry A (0,6; —2,4)
0) mepeceraeT OoCcH KoopIHHAT B Toukax B(0; 4) u C(-2,5; 0).

300. [Isa cocyna ObLIM HALOJIHEHBl PACTBOPAMM COJLH, IIPUYEM B Lep-
ROM COCY/IE COJCP/RajJoch ma 1 J1 Menniie pacTrROpa, YeM BO BTO-
poM. KoHIleHTpanHd pacTEopa B OepPBOM cocyie cocTapidaaa 10%,
a Bo Bropom — 20%. [lociae Toro Kak pacTBOPbI CJIMIMEHHEPETIiimateal100
COCV/, TMOJVIHUAN HORLIH PACTROP, KOHIEHTRANHS KOTOPOTO COCTA-
puaa 16%. Croiabko pacTBopa OLLNIC B EAXIOM cocyie IepBOHA-
YAIBLHO?

KOHTpOnbHbIE BONPOCHI U 3a1aHNA

Ha npumepe HepaseHcTB 3x2 + 5x — 2 <0 n x° + 2x + 6 > 0 paccka-
ANTE, Kak MOXHO pPelliTe HEeEPDaBEHCTEO BTDDDFI cTeneHy, HMCnonb3yd
ceoncTBa rpaduka KeaopaTUHHON QYHKLWIA.

Ha npumepe HepaeeHcTBa (X — S + 7)x + 9) < 0 pacckaxure, kak
pPewanT HepaeeHCTEA METOAOM WMHTEPEANOE.

Ana mex, kmo xouem 3namv 6oavuie
18. HekoTopbie NpuémMbl peLueHus

LUenbiX ypaBHEeHUM

Ilpu pemeHWH IeNbIX YPABHEHHUIH ObIBAeT IOJIE3HA TeOpeMA O KOpPHE
MHOI'oO4JIeHa, KOTOPYI0O MBI IpuMeM 0e3 JlOKazaTesIbCTBA.
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!EDPEMA 1| 0 xkOpHe MHOrouneHa

Ecin uncno a ABiaAeTcd KOpHeEM MHOTOYJIeHa
it n =1
Blry=ag +a. 8 " +..to, _;x+0o, mea=10,

TO BTOT MHOIO4YJEeH MOMHO IpeJACTABUTL B BHJAe NPOHU3BeJeHH:A
(x — a) P/(x), rae P,(x) — mHorouiaes (n — 1)-ii crenenu.

JTa TeopeMa IO03BOJIAET CBECTH pellleHHe IeJIor0 YpaBHEeHUA n-il cre-
neHHu, OJa#dA KDTDP{)I‘G H3BeCTeH OJHH H3 ROPHEﬁ, K IJEI.LIEHHHJ }?IJELEHEHHH
(n — 1)-i cTemeHH, B YACTHOCTH OT VPABHeHHA TpeTheH cTelleHH Iepei-
TH E EBAJIPDATHOMY.

Ecnu mesoe ypaBHeHHe ¢ OQHOH HNepeMeHHOH ¢ OeablMH Koadghhuin-
eHTaMH HMeeT IeJbIH KopeHb, TO ero MOMHO HalTH, HCIOJALB3YA TeopeMy
O LedblX KOPHHAX LeJoro VPABHeHMHA.

!EDPEMA 2| 0 yUenbiX KOPHAX Uenoro ypaBHeHus

Ecnn ypaBHeHne
" +a,x* "1+ .. +a

B KOTOPOM BCe KOaPHUITMeHTHI — TeNkiec WHcaa, OpuYeM cBoDo-
HBIM 4JeH OTJHMYeH OT HYJHA, MMeeT Lelbli KOpPeHb, TO 3TOT KePaHbvk com/material100
ABASAETCA JeTUTEeJeM CBOOOTHOND WIeHA.

e =

® Ilycts x;, — nenblil KopeHb JaHHOro ypasHeHmusa. Torza BepHo pa-
BEHCTBO :
N ol o T ol T . S R
Orecioaa
- Thi.o n-1_ s
@, = —Qygky — A1 X L P
_ n-1 n-2
aﬂ = x'}(_anxn s {leﬂ = aaa " a" e 1}-

Yucno, 3anucaHHoe B 3TOM PaBeHCTBE B CKOOKax, ABAAETCA IeJbIM,

TaK KaK X, H Bce Koa(pPHUIIHEeHTEI —&g —&y .., —@, , — IleJbIe
YHMCIHA. SHAYHT, IPH JeJIeHWH @, HA X, IMOAYYAEeTCH Ledoe YHCIO,
T. €. X; — JAeJIUTeJb cBoDOTHOro uneHa. O

IIpuBenéM npuMepsl pelleHMA LENbIX YPaBHEHHH C HMCIOJL30BAHM-
€M VKasaHHBIX TeopeM.

OoMHE U3 IpHEMOB pellleHHd vpaBHeHHA BHAa P(x) =0, rae Plx) —
MHOTOUJIET TpeThLeH WaH 0oJjiee BLICOKOH CTENmeNH, COCTOWT, KaK HM3BECT-
HO, B pasjo:EeHHH MHOTouIeHa F(x) Ha MHOMHTEIH.

HHpumep 1. Pemuum ypasHeHue
X -8x"+18x-2=0.

Ons Tex, KTo Xxo4eT 3HaTtb Bonble 99



b Ecnm sTo ypaBHeHHMe HMeeT Ieliblii KOpeHb, TO B CHJY TeopeMbl 2
OH SABJAAETCH NEJHUTENeM YHCIa —2, T. €. PABEH OJHOMY H3 YHCEII
1, -1, 2, -2, Tlposepra yOemjaeT mac, UTO KOpPHEM YpPaRUCHHSA
ABNAeTcA YHCIO 2. JSHAYHT, B CHIV TeopeMbl 1 MHOrowWieH

2
x%— 8x" + 13x — 2 MOKHO TIPENCTABUTE B BHAC IMTPOUSBEICHHA

(x — 2)+ P(x), rae P(x) — MHOrOYIEH BTOPOH CTENeHMH.
IInag Toro uTobel HaHTH MHEHOTouleH P(x), pasjeluM MHOTOUJEH

x*— 8x% + 13x — 2 ma jaeyusnen x — 2. Jledenne MITOTOWJIEHOB BLI-
IMOJHAM YTOJIKOM:

e R
x3 — 2x* | x2 —6x + 1
Bt 18

—6x% + 12x
_x—2
e
0

SHAYHUT, HCXOIHOE YpaBHeHHe MOEHO OpelcTaBHUTL B BHIOE
(x - 2)(x* - 6x + 1)=0.
Orcrona .
x—2=0um x* - 6x+1=0,
IlepBoe ypaBHeHHMe UMeeT eJMHCTBEHHBII KopeHb — umuciao 2. Bro-
CkadaH ¢ vi.com/material100
poe ypaBHeHHe HMeeT JBA KOpH#A: 3 — \/_B-; 3 + /8.

OrBerT: 2;3—\@; 3+J§. <

Emé oamH npHémM, KOTOPBLIH HCOONB3YeTCd IPH pelleHUH I1ebIX
ypaBHeHHH TpeThell ¥ 0oJee BBICOKHX CTeleHeH, COCTOUT BO BBEICHUH
HOBOM HepeMeHHO.

IIpumep 2. Pemmvim yparHeHHe
2007(x* — 62 + 9) + 2006(x*—-3) -1 =0,

» Umeem 2007(x* — 3)* + 2006(x”° — 3) — 1 = 0. Henoansyem mojcTa-
HOBRY y = x° — 8. IlolIyuHM KBagpaTHOe ypaBHeHHe

2007y% + 2006y — 1 = 0.

IIpumenenne dopMyabl KOPHEHl KBAJAPATHOIO YPABHEHHA NPHUBOIHUT
3aech K rpomos3akuMm BeluuciaeHusiM. ITocrynum uuauve. ITonsiTaem-
¢4 HAHTH LelbIH KOpeHB YpaBHeHHA, eclH OH cyiecTeyeT. Ilo Te-
opeme 2 0H sABIdercHa jgenurenem uyucasa —1, 1. e. pased 1 mam —1.
Tlogcrarmaa B yparmenue dncna 1 w —1, yvhemmaeMea, 9410 KopHeM
ypaBHeHHA ABRIdercd uHcac —1. BTopoil KopeHb KBaJpaTHOTO YpPab-

HeHUd Halinem, ucnoibsyda reopemy Buera. Tar raw y,” y, =
_ ki
2007°
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N3 paBeHcTB
1

¥ a g
x 3 3 1o & i 2007

HAUJIéM KOpPHHM MCXOJHOI0 ypaABHEHM:

1 1
5 =~V2, 2, =2, x, =~ (33567, % = (33507
e . A _1 _ _1
Orser: —V25 V2; \{320-:]?’ \fgzm]? ‘

MeToa BBegeHHMA HOBOM HEDEMEHH{)ﬁ HaXoIHUT IpHMeHeHHe IpH pe-

ImeHHd BO3BPATHLIX YpaBHE HUH.

Boszepamubim ypaséHeHuem Ha3bIBAaeTCs ypaBHeHHe BHJA

n n-=1 25
ayx” + a,x t+..ta,_x+a,=0,

B HUTGPUM KOGEI](ZI)HU,HEHTLI yinleHOB }?IJHBHEHHH, OIHMHAKOBO OTCTOHAIIHX
OT HavajJla W KOHIA, paBHBL, T.e. d,=a, ,, e k=0,1, 2, .., n.

Pacemorpum npuMep DelIeHHA BOSBPATHOIO VPABHEHUH 4YeTBEPTOH

CTCIIEHH.

IIpumep 3. PemmyM ypaBHeHHe

X' —b5x*+6x2-5x+1=0.
CrauaH ¢ vi.com/material100

> BGCHDHLGYGMCH TeéM, 4YTO KOod(p(PHIHEeHTHl 4WiIeHOB MHOrodJeHa, 3a-

IHCAHHOIO B JIEBOH YACTHM YPABHEHWH, OJUHAKOBO YIAJIEHHBIX OT
Ma¥aIa ¥ KOMHIA, PaBOLI MEKIY CcODOM.

Pasmenue obe dacTH ypaBHeHHA Ha X°, IOJIYUIHM PABHOCHIBHOE €My
ypABHEeHuUEe

2 5.1 _
X bx + 6 x+f_{]_

CrpynnupyeMm IepBbIH 4ieH ¢ NOCJAEJHHM H BTOPOH C 4YeTBEpPTHIM,
IPUUEM BO BTOPOH CyMME BBIHECEM MHOMKMTEeNbL —d 3a crobru. Ilo-

JAYHHAM

[x*’+%]—ﬁ[x+1—)+ﬁ= 0.
X

X
BeenéM HOBYVID HepeMeHHVIO: I = X + l, Torna
¥
f W2
1} _ .z
(.x + x] =y
Orciona
x*+ 2+ id = y®,

X
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x*+ ==y* -2

o

t‘k|n—-

BeInONMHUE NOACTAHOBKY, MOMYYHUM
¥ -2) -5y +6=0,

v -5y +4=0.
IlonyuenHoe KBajpaTHOe YypaBHeHHMe HMeeT [Ba KopHA: Y, =1
u oy, =4.
SHa4YUT,

x4+ o1 pmar+l=4.

x o
Pemiaa aTH ypaBHeHMdA, HAUJEM, 4YTO [lepBOe M3 HHUX He HMeeT KOp-
Heil, a BTOpoe HMeeT [BaA KOpHA: x| = 2 — \}E I s d F \E
SHAYUT, HCX0JHOE BOBBPATHOe YpPABHeHUe HMeeT IBa KopHA: 2 — Jg
u 2 +43.
OrBeT: 2 — JBT; 2+ Jg <]

HMuorpa yaaércs pelnuTs [ejloe VpaBHEHHe, BOCIOJIb30BABIIUCH
CBOHCTBOM BO3pacTaHHA WIH yOBIBAHHMA (DYHKIIHMIM.

MMpumep 4. Pemmum vpasmenue x” + x — 2 = 0. CkauaH ¢ vk.com/material100

» Ecnu nganHoe ypaBHeHHe HMeeT IeJiblif yh < s
KOpeHEL, TO B CHJAY TeopeMbl 2 OH HB- o
agercs gjenurenem uuciaa —2. IIposep-

KA yDemgaeT HAC, YTO KOPHEM YpaBHe- Yy=—x+2
HuA apaderTca yuenao 1. IMoxamem, uTo
APYIUX KOpHed 29T0 ypaBHeHUe He
uMmeer. Jns sTOrO0 OpescTABHUM  ero

B Buge x°=—x + 2, OyuRnUs y = x° »
ARJAACTCA BO3PACTAIOICH, a QMYOIKIHA \
¥y=—-x+ 2 — yOeBawmei. 3HAUYHT,

ypasHenue x” + x — 2 = 0 UMeeT eJHH-
CTREANEIH KOPEHh, JTO XOPONIO BHJIITO
Ha pHcyHEe 49, Ha KOTOpPOM cXeMaTH-
ueCHH M300pakedbl rpadurn dyvHREIHIMA

_ b _
y=x my=-x+2. Puc. 49
Hrax, MCX0AHOe YPABHEHHE UMEeeT eITH-
CTBEHHBIH KOopeHsE — 9Hcao 1.
OrBeT: 1. <

Mpumep 5. Pemum ypasnemnve {xz — 9}2 + {Jr2 — - 3)2 ={.
» PackpeiTHe cko0ok npuBesio 0l K yvpaBHeHHIO 4-i1 cremenn. [loato-
My OyjaeM paccyiKAATL WHAate,
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JleBas uacTh ypaBHeHHS — CYMMAa JBYX KBAJPATOB, II03TOMY KOD-
HEM FpHBHEHHH MOEEeT ﬁhITB T H TOJABKDO TO T-[HUJIG, HpH KGTUP{]M
(-9 =0H (x* - 2x - 3)°=0.

2 2
Uz ypasuenns (x> — 9)? = 0 noayumm: x° —9=0; x=3 u x = -3.
Nz ypasuenns (x° — 2x — 3)°=0 moayumm: x* —2x —3=0; x=3
ux=-1.
3HauuT, 06a ciaraemMblXx B JeBOH YACTH YDABHEHHMA OIHOBPEMEHHO

obpanmapTed B HYJAbB TOJBKO OPH X = 3.
Takum obpazoM, VpaBHEHHE MMeeT ¢IMHCTBEHHRIH KOpPEeHE, PABARIA 3.

[x:3,
3anuch pelleHusi MoKeT ObITH TAKOM: {rj -9=0, x=-3,
x°—2x—-8=0: [x=3,
x=-1.
OrseT: 3.
YopaxHeHus
301. U3 maHHBLIX 4HCceJ
1, -1, 2, -2, 3, -3, 4, -4, 7, -7
BeIOepUTE Te, KOTOpLIE ABIAITCHA KOPHAMH YpABHEHHS
xi- x% - 51x% + 49x + 98 = 0. CxadaH ¢ vk.com/material100
Kakue U3 HUX MOMKHO MCKIIOUYUTEL CPasy, He IOJCTABINAA UX B ypaB-

HeHHe?

302, Pemnnre ypaBHeHHe:
a) ¥ —4x* +3x+2=0;
6) x* + 2x* - Tx? - 8x + 12 = 0.

303.IIpy Kakux B3HAYEHHUAX P PABHBl 3HAYEHWHA [BYUIEHOB!
a) pP —p¢ u 8p —12; 8) p?—3pu p® + 12

304. Haiigiure KOODAMHATHI TOYEK mepecedeHus rpadura QyHKIUH
y=x +4x* + x — 6 ¢ ocAMH KOOpJHHAT.

05. zBecTHo, uro rpadux GyEEIHE ¥y =x' — ax’ — 10x* + 80x — 96
IepeceraeT ock X B Touke (4; 0). HaiiauTe ¢ M KoopoHHATEI IPYIrHX
ToYer lepecedyenud rpadbura GyvHEEIME ¢ OCbHO X.

306. Pemure ypasHeHUe:
a) T18x* — 717x* - 1 =0; 6) 206x'— 205x% — 1 = 0.

307. Pemnre VpaBHeHHe, HCIIOJL3YVA BBeJeHHe HOBOH MepeMeHHOM:
a) (x2+ 8x)2 — 4(x + 4)* = 256;
6) 2(x* — 6x)° — 120(x - 3)*=8.
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308, Pemure ypasHeHHe:
a) x*+ 11x — 108 = 0; 6) x° + 6x + 44 = 0,
309. Ua A@HHBIX YpaBHEHWii BbIOepHUTE TO, KOTOPOE MMEEeT OJMH ¥ TOJbKO
OJIMH lIeJIBIil KOpPeHb.
1. x*-x+3=0 2. x'+5x2+4=0
3. x'+x7-20=0 4, x*-5x+4=0

310. Pemiure BO3BpaTHOE ypaBHeHHe
10x* — 774 + 150x® — 77x + 10 = 0.

311. Hokasmure, 4YTO €CIH YHCI0 M SABIAETCH KOPHEM YDABHEHHS
ax” + bx® + ¢ + bx + a =0, roe o, b, ¢ — Heroropble u4ucia,
npuuyénm « = 0, To obdpaTHOe eMy 4YMCI0 TaK#e ABIAeTCHA KOPHEeM
ATOr0 YVPABHEHMWA.

312, PemnTe ypaBHenue:
a) (x? — 4x — 12§ + (x* — 10x + 24)° = 0;
6) |x? + 15x + 50| + |2* + Tx + 10| = 0.

313. Haiigure xopens ypapHenna X —13x—-+/b—-x =—+/5-x —-30. Ecan

OHO HMeeT IBA KOPHS, TO B OTBETE VEAMHUTE DOJBIIHI H3 HHX.

_____ KauaH c vk.com/material 100

314, Haiinnre xopens ypaBHeHHa 40++x+2=x" +6x+-,.:"x+§. CIH OHO
HMeeT OBA KOPHH, TO B OTBeTe VEARNTe MEHLIIHH H3 HHX,

VAononHutensHblie ynpaxHeHnus k rnase |l
K naparpadgy 5

315. PeminTe ypaBHEHHE:
a) x° - x° =0 B) 0,55 = 32x;
B) E el r) 0,2x" = 4x°.

316. Haiigure KOPHH ypPABHEHHA:
a) (a — 2)(a + 2)(a® + 4) = 25a* — 164
6) (x — 1)(x + 1)(x% + 1) = 62 — 1.
317. Pemunre ypabHeHle:
a) x* — x* — 4(x — 1)*=0; B) 5x%— 19x% — 38x + 40 = 0;
6) 2y° + 2¢° — (y + 1)* = 0; r) 6x* — 31x* — 31x + 6 = 0.
318. PemnnTe ypaBHeHHe:
a) x*+ 2x%24 8x + 2=0;
B) x*+4x? - 3x —6=0.
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319. PemuTe ypaBHeHHe X° = x OBYMSA cHOCO0AME: rpadHuecKIM H AHA-

JUTHUSCKIIM.

320. C noMomsi0 rpadHECOR BLEIACHHTE, CHKOJLKC PeIIeHHI MOMKeT HMeTh
ypasHeHHe x° + gx + b = 0 TIpW Pa3TMIHLIX 3FAYCHHUAX a W b,

321. PemnTe ypaBHeHWe, MCOOAB3VSA BReeHHe HOBOH NMepeMeHHOH:

a) (x?+ 6x)% — 5(x® + 6x) = 24;

6) (2 — 2x — 5)%2 — 2(x% - 2x — 5) =3

B) (x®+ 3x — 25)* — 2(x* + 3x — 25) = - T;

r) (y +2) - (y + 2)*=12;

n) (x2+ 2x)x®* +2x + 2)=3

e) (x* —x — 16)(x* — x + 2) = 88

x) (222 + Tx - 8)2x2 + Tx - 3) - 6 = 0.
322. Pemute ypaBHeHHe:

a) y" -y +y=1; 6) ¥ + y° — 27y = 27.
323. Pemute ypaBHeHHeE:

a) 2x" +x%+ 2x' + P+ 2x+1=0;

6) ¥ —2x° + 24" —4x®*+x-2=0,

324, Hatiqure cyMmmy KopHeil GHKBAJIPATIOrO YPAaBRIEHH;
a) x* — 9x" + 18 = 0; B)4x4—12x'+1_ﬂ

6) x* + 3x%- 10 = 0; r) 12y* - y-1=0.

325. fIsngerca U 4YHUCIO:

CrauaH ¢ vi.com/material100

a) 43 + JE KOpHEeM GWEBajpATHOTO ypaBHeHus x — 6x° + 3 = 0;

B) YO — J‘_.Z KOpHeM GUEBaapaTHoro ypasuenus x! — 10x® + 23 = 07

326. Paziosxure HA MHOMKHUTENH TPEXUJIeH:

a) x' — 202" + 64; r) x! — 3x% - 4;
6) ' — 172 + 16; m 9x' — 10x* + 1;
B) ¥* — bx* — 36; e) 4x* — 17x* + 4.

327. PemvuTe ypaBHeHHe:

yii_l_ﬁy'df_

3+ '.3_ _
g 34124 - 27y-108 _ 5)

yz—lﬁ _1}‘—36_1;

328. IIpu KaKHUX IHAYEHWAX X PASHOCTE Apodei

pasHocTH JApodei T =3

H ¢
x+ 8 x+ 20

HononHWUTENbHbLIE YNPaXHEHWA K N

I P

paBHa
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329. PemuTe ypaBHeHHe, HCIIOJB3YA BbIJeJeHHE IeJJOM 4acTH M3 JpoOH:

a) ¥ -5x+38 x*+5x+1 1
x—-5 x+5 -4
¥+ 6x+10 x*-6x+7 1
6) - = T=
x+38 x—3 8
330. Hafigure KOPHH YPABHEHUA:
1 1 10
a) — - fR— = 0;
X¥-6x+8 x-2 £_4
5) 3 3 1

, + = — ;
F-x-6 x+2 -9
331. PemuTe ypaBHeHHe
1 . 42 +21 4x" — 3x* +14x - 4

Sl | O xt+x+1 x4 =1
332. Haiiiure KOpHU ypaBHEHHA:

Tx — 4 :
4x - T 6) x* =

5x -3
3x -5

a) x*=

333. Pemiute ypapHeHHe, 0DO3HAYME OJHO U3 CIATAEMbIX Yepeadd; avkrpysmaterial100

roe depea ]—é:

2+ 1 x

x x* +1

. X+ 2 3x -2
= 29 O Se-2 @ng 2

a)

(=l

334. PemuTe ypaBHEHIE, HCIONB3YA MOJACTAHOBKY Y = X°1

El} x'l 4 1—4.’1’2 L e
@ -2 2 - 2 ’

= +8
; P 10 _
A+l P-4 -3 -4

335. Pemunre ypasHeHue:

2 2 2 :
x +1 =2 sa x+3) x-57]
a) [x _2) _lﬁ(x+1_] = 15; 0) (x—5) 9(x+ SJ[_ 8.

336. Pemture ypaBHeHMe, UCIONL3YHA BBeJleHHEe HOBOH HepeMeHHOIi:

6)

a) o[ 2 + 1 —(x+1—)=2; 6) 9x?— 18x + 2 — 18 _ 59
Z x P
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1 1
337.Ilpn KAKWX 3HAUYEHHUAX ¢ CYMMA HUHCE] ¢ H — B 31 pasa MeHbIIe

a
CYMMBI HX KyOOB?

338. Pemiure ypaBHeHHE:

a}x‘*+%=22[x+l); ﬁ)xﬁ—lszm(x—l).
x' x x X
K naparpadgy 6
339. PeminTe HepapBeHCTBO:
a) x> — 5x — 50 < 0; r)8p2+2p?21;
6) —m° — 8m + 9 = 0; ) 12x — 9= 4x%,
B) 3y + 4y — 4 > 0; e) —92% < 1 — 6x.

340. Horasxure, gTo OpH A0D0M 3HAYEHHH X BEPHO HEPABEHCTBO!

a) 2x+ 1x —3)>(x+Dx— Tk
6) T(x + 5)(x — 7) <(x + 2)(x - 4).

341. Hafigure obmacTe onpefeleHHa (hyHKIHH:

- I 2
1 \lllh —24x+9x CkauaH ¢ vi.com/material100

a) Y =—7—77———; 6) y=
J144 — 94 x+ 2

342, IIpn karuxX sHAUYeHHAX @ ypapHeHume (¢ + 2)x* +8x +a -4=0
HMMeeT JABA KOPHA?

343.IIpu xarux 3HaueHHAX b vpapHeHHe (b — D)x%+ 6x + b — 3 = 0 He
uMeeT KopHei?

344, I[Ipy raxux 3HaYeHHAX ¢ He HMeeT KopHell ypaBHeHHe:
a) 2t — 1222 + ¢ = 0; 6) x* + cx® + 100 = 07?

’oTﬁ{BQﬂarfu-ucc.neﬂﬂﬁa}que.) IIpn raxMxX sHaAaUYeHHAX £ OHEKBaJpaTHOe
ypaBHeHEne ¥ — 13x° + k = O:

a) UMeeT 4YeThIpe KOpPHA;
0) umeeT IBa KOPHHA;
B) He MMeeT KopHei?

1) OBozuaubre x° yepes y. BeiacHuTe, IPU KAKUX SHAYEHHUHX £ 110-
JAYVYEHIOe KBAJAPATIOE VPARMCIHE MMEEeT JABRA KOPIS; WMEeT OJHH
KOpeHb; He HMeeT KOpHEeH.

2) ¥RasRuUTE JHAKH EKODHEH KBAIPATHOTO VPABHEHHA ¢ IEpPeMEeH-
oM ¥, ECAW WKOPHH CYIeCTRYIOT,

3) CnenaliTe BBHIBOJ O 4YHCJe KOpHeH 3aJaHHOTO VpABHeHHMA B 3aBH-
CUMOCTH OT 3HAYEHHSA £.

DononHuTensHble ynpaxHeHusa k rnase |l 107



346. Halinure odiiite pellleHHA HepaABEeHCTB
XX+ 6x—T7=0mx*—2x—15<0,.

347. Peluure cucreMy HepabBeHCTE:

4x° - 2Tx-T7>0, o il bl 5
. {x>{]; ®) {zx” - 18 >0;
gy | 3% + 17x+ 6 <0, 5 [x - 4>0,

x < 0; 134 - 15x<0.

348, PemnTe cHCTEMY HEPABEICTE;
2+ x-6<0, x}+ 42 5>0,
ﬂ.} 2 ﬁ} 2
-x"+2x+ 3 >0; x° —2x — 8<0.

349. Peiuunre HepapeHCTBO!
a) (x+ 1,2)(6 — x}x —4) > 0;

ot st ot o <o

B} (060 10+ o L2 =ox) >0
ry (1,7 — x)}1,8 + x}(1,9 - x) < 0.

350. IIpu kakux 3HAYeHUsX x npoussegeHne (3x — B)x + 4ML.5= X)icom/materiaiion
A) paBHO HVJIIO; 0) MOJMOMHUTENLHO, B) oTpHuIaTeJbHO?

391. Pemunre HepapeHCTBO!
a) (18x — 36)(x — 7) > 0;
B) (x — 7,3)9,8 — x) > 0;
B) (x + 0,804 — x)(x — 20) < 03
r) (10x + 317 — x)(x — 5) = 0.

302, PemmrTe AepaBeHCTBO, Pa3JoKHBE ero JIeBVID YacTh HAa MHOMHTEIH:

a) (x2 — 16)x + 17) > O; r) ¥ —0,01x > 0;
6) (x - %]{f - 121) < 03 n (x2-9)F -1)>0;
B) x° — 25x < O e) (x° — 15x)(x* — 36) < 0.

393. PemmnTe AepaReHCTRO:
a) (x% 4+ 17)x — 6)(x + 2) < 0; B) (x — 1)%(x — 24) < 0;
6) (2x° + 1x(x — 4) > 05 r) (x + Dx — 4)%(x — 21) > 0.

354. HalinuTe obinacTh onpedeleHHd (PVHKIHH:

4
D) y=

T
4 JBx - 1)(6x+1)

J1lx + 2)(x - 4)
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355. PaBHOCHJILHBI JIH HepaABeHCTBA:

x_3"""-~ T .
a)x+],¢{}u(x—3}(x+l};.»l],
+ 5
6) —— <0 u (x+ 5)Nx — 8)<0?
x -8
396. PeminTe HepapBeHCTBO:
x-8 x+1 2x -4
a)x+4>{], B)3—x}n’ ﬂ)3x+3x0'
x + 16 6 — x bx -1
< 0 <0; 20,
2 e L e o L
357. PemuTe mepaBerncTro;
6x+ 2 33— 2x
< B; < 1;
8 e Y U T
bx + 8 S5x-4
b | = 15.
%) ’ Ly R
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EEERN'S YPABHEHUA U HEPABEHCTBA
Cc ABYMSA NEPEMEHHbIMUA

B aToi rnage B UEHTPE BHUMaHWA CUCTEMbI YPaBHEHWIW C ABYMS ne-
peMeHHbIMW, B KOTOPBLIX 0AHO umnu oba ypaBHEHWA BTOPOW cTeneHwu. Bol
3HaeTe, 4TO ecNM B CUCTEME EeCTb YPaBHEHME NEepPBOW CTenedwn, 1o eé
MoxHo GyneTt pewuntb cnocobom noactaHosku. Ecnn xe cuctema coctas
NneHa u3 OByx ypaBHeHWW BTOPOW CTeneHw, TO HaWTK eé peweHune ObiBaeTt
3aTpyaHUTENBHO. JlMWwb B peakux cny4asax aTo yaaértcs caenartb, Mcnonb
3ya rpaduyeckmin cnocob nnm anrebpanyeckmini — NOACTAHOBKWM MNW CNO-
xeHwna. Bam npepnaraertca Bonee WNPOKWI KPYr TEKCTOBbLIX 38484, -KOTO:s matarizl100
pble Bbl CMOXETE PELUWTE C NMOMOLLLID YPABHEHWUA WKW CUCTEM YPaBHEHWIA
BTOpPON cTeneHn. CoBeTyem 00pPaTWUTb BHWMAHWME HA WMEKLME BaXHOoe
npuMKNagHoe 3HaYeHuWe 3ajJaqYyM Ha CMEecW W cniaaeel. Kpome Toro, Bbl
BCTPETUTECH C HEpPABEHCTBAMW C ABYMSA NepeMeHHbIMKW. 3TO MHTEPECHbLIRA
Matepuan, Npyu WM3ydyeHUW KOTOPOro Bol OyaeTe maobpaxaTb Ha KOOpOM -
HaTHOM NNOCKOCTW MHOXKECTBO PELUeHMH HEPABEHCTB ¢ ABYMSA NEepemeH-

HeIMW W WX cucTeM. TpyW M3y4eHUM 3TOro martepuana Bam OKaXeTcs no-
NEe3HbIM UCNONL30BAHME KOMNLITEPA.

'YPABHEHUSI C ABYMS NEPEMEHHbIMU
' UX CUCTEMBDI

19. YpaBHeHue c ABYMA NepemMeHHbIMU
U ero rpadpumk

IIpu wmayyeHnu aaredpbl BBl Y:Ke BCTPEYAJHCH € YpaBHEHHAMH
¢ IBYMA llepeMeHHbIMHU. Bor upuMepbl TAKMX ypABHEHUIA:

y — bx =3, s=5¢%, 2a+3b={},%=—1.
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HanoMHHMM, 9TO pelteHieM YPAsHEHUA ¢ J8YMA NePeMEHHbIMU MHa-
3bl8aemca napa 3HAYEHUl nepemMeHHbLX, 00pawarnwas 3mo YpasHeHue
6 sepHoe paseercmeo. Hanpumep, napa (5; —4) aABadercsa pelleHHeM
ypapHeHuA x° — yz =9, a mapa (4; —5) ero penreHHeM He ABJIAETCA. 3a-
METHM, 4TO HOPH HCIOJAB30BAHHH CKODOK [OJIf 3ANHCH PELIeHWH yDPABHE-
HWA Ha TTepBoe MEecTO BceTla cTaBAT 3HaYeHHe TOH TTepeMeHHOoH, KoTopasd
o aixgaBuTy MAET paHbIIE.

¥paBHEHHI, COOEERAINEMY JIB€ HepeMeHHBIe, COOTEETCTEYeT He-
KOTOPOC MHOMECTBO TOUCK KOOPAMHATHOW MIOCKOCTH — Zpagiuix 2To-
o YypaBHeHMA.

I'pagpukom ypaerHenHusa ¢ d6yma nepemeHHbLMU HA3bLIEAEMCA MHO-
HCECMB0 MOYEK KOOPOUHAMHOU NAOCKOCMU, KOOPOUHAMBL KOMOPbLX 00-
pawiaom 3mo YypaéHeHUEe 6 GePHOE PABEeHCME0.

B kypce panee yiEe OBLIM DPACCMOTPEHBI HEKOTOPEIE YPABHEHMS
¢ ABYMA TepeMeHHBIMHA. IIpemae Bcero aTo JUHelHOe ypaRHeHHe, T. e.
ypaRHeHHe BHJa a¢x + by =¢, rAe X M y — nOepeMeHHEIe, ¢, b, ¢ —
HeKOTOpBIe uneaa. Bean xota 6uI ogue us koathdUIUeHTOR 0 U 6 npn
TepeMeHHBIX OTJAHYMeH OT HYAA, TO rparuKoM JHHEHHOTO YVpaBHeHHA
Apndercd npamad. Ha pucyake 50 uzobpaskeHbl NpsaMbie — rpa@uiEd
YVpaBHEHHMH BHIa ax + by = ¢ IpH pasIHUYHBIX 3HAYEHHAX Koa(QQHUITH-
eHTOB a H b.

vk LY
a) 61 0,5x+y=2 5}3x_y=3 ‘
44 a=0,5,b=1 a=3,b=-1 CkauaH ¢ vi.com/material100

¥ Hi
B) Ox + 2y = 5 r)
| a=0,b=2 x+0y=1,5
2,5 a=1,b=0
11 11
t t ﬂ i t t ‘ﬁ'x t } {} ]II é } ;
Puc. 50
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Ecnan xoaddHIMeHTH NPH NepeMeHHBIX OJHOI0O 3HakKa 00a HOJIOMH-
TeJlbHBIe HJIH 00a OTpHIlaATelIbHEIE, TO YIVIOBOH Koa(hhHIHeHT NpAMOH,

) [/
PaBHBIH _H, OTPUITATEICT, W ORAMAA TIPHA ABIECITHHA TI0 OCH X CICEa

Hallpago onyckaercda sHuz (pue. 00, a). Heam xe rosdpunmedTsr npu
NepeMeHHBIX Pa3HBIX 3HAKOB, TO YVIVIOBOH KO3(DMIIMEHET OPAMON ITOJIO-
AHHTeNeH M IpAMasd OoJHHMaeTcd BeBepx (puc. D0, §). JamMeTHM, UTO
cCJTM B ypaBHCHWHW ax + by = ¢ oba woppdumnmenra a w b parmsr 0, To
AU00 pemeneM VPaBRUennda Arngerca gobas mapa 3madenwil x | y (ero
reoMeTpHYeCcKHi 00pa3 B 2TOM ciayidae — BCA IJIOCKOCTE), JUOO ypaBHe-
HUEe PelleHHMN He MMeer.

KpomMe auneinioro ypaBUeOHA pPacCcMaTPHRBAINCL TaKKE YpPaRHUeHus
napabonasr y = ax® + bx + ¢, a # 0 u runepboIB xy =k, B+ 0.

Ilonosxenue napaboibl B EOOPAMHATHOH ILIOCHKOCTH OlpefeHeTcH
EI'IHK.O'W IEDU'Q'JE]JHTIWCITTH d W JIIMAHCITHCHM THCKPHIMHAITATITA D TI}CXT-IJTC'TIH
ax® + bx + ¢. IIpu @ > 0 BeTBH mapaboIbl HATPABJEHBI BBEpPX, a OPH
a < 0 — muwz, Ecawm D > 0, To mapabona nepecexaer oct x. Ilpw D=0
ona xacaercsa ocu x, IIpm D < ( mapaboma me wmeer ¢ ochio x oDImHX
Touek (pHc. 51).

D <0 D=0 0>0
a>0 g | Y4 I| yi ||
Ill / / \II CrauaH cllfk.c-:-"".-'rateriallﬂﬂ
| | '| |
| \ i
\ /
. LT
0 x ﬂl x 0 \/ x

a <0 Y YA El"n/'.
A
\

=
=Y
=
———
—
=
—
=Y

Puc. 51

IlonoxeHHe B KOOPIHHATHOH ILTOCKOCTH THIepOOnBl xif = k£ oIlpele-
agercd 3maxkoMm uwcna k. Ecaw £ > 0, To ReTBH rAamepboasl pacmosara-

112 BRLELEERVE YPaBHEHWMA M HEpPABEHCTBA C ABYMA NepemMeHHbIMK



I0TCAd B IIepBOH H TpeThbel KOOPIHHATHBIX 4YeTBepTAX (pHc. H2, «), ecan

k<0 — 1o BO BrOpOoii B 4eTBEpPTOH (pme. 52, O).
a) YA 6) !lnt
\ k=0 | k<0
R
0 3 == W e 3

/
|
|

Puc. 52

C yeesnueHueM 3HauyeHHil |x| BerBu runepGossl Beé Gosblne npubian-
JKawTcA K ocHl abecmuce. Yem Onmike K HyJ [0 3HAYeHHEe apryMeHTa X, TeM
MEHBIIIe CTAHOBMTCA paccToAHHe runepdoibl oT ocu opauHar. Ho obmux
TOYEK HH ¢ OCBH) X, HH C OCBK) Iy rHmepboJIa He HMeeT.

PaCCMDTpHM el OJHO VpaBHeHHe BTOpPOM CTeleHH, a HMeHHO YpaB-
Henue x° + i =%, rue r — HeKoropoe HonOMxUTEenbHOe umciao. Joka-
JHeM, 4T0 TpaKOM 3TOT0 VPABHEHHS SBASETCS OKPVIKHOCTE PATHUVCA T
¢ IIeHTPpOM B Haualle KoopAHHAT (pHc. H53).

Ilyers roura B(x; y) — npOH3BOJbLHASA
TOYKA ATOH OKPVKHOCTH, HEe IPHHALIeXK:-
Iasgt HA OJHOHM M3 KOOpPIHHATHEIX oceii. Tor- D
a U3 IPAMOYIOJLHOIO TpeyroibHura AQOB B .
umeem AP + AB® = BO’. Tak rRak AD EiR

=lyl, BO=r, 1o |x]+ |y| /. WIH,
OLYCTHE 3HAKE MOJAVJIH, ILOJVUEM

2 +y=r. (1) A 0 x

Jlerko yGemurbes, UTO ecaM  TOYKA
OKPpYAHHOCTH HaxoauTcAa Ha Uﬂﬂﬂﬁ H3 KOoop-
AMHATHBIX OCeil, TO eé KOOPAMHATHI TaKKe C
yaoBleTBopAloT ypasHenuio (1). Hanpumep,
TOACTABME B YypaBHeHHe (1) KOOPAMHATEI
TOUKH C (l']' —r} TOJYIMM BepHOe paBeHcTBo FPuc. 53
¢ + (-r)

MT}J:HHD ﬂ{]HH.BHTL, UTO eCIIH TOHEA He IIPDHHALICHHAT OEDPYAHOGCTIT,
KaK, Hanpumep, Touka D) wim Touka E, To eé KoOpAWHATHI He YIOBJET-
BOPAKT ypasHeHHw (1).

r_.}'Hr‘]T-II'IT PABEHCTBO Iz + yj = I‘ BeEpHO TOrja H TOJBKO TOrga, KOrda
TOYEA C KOOpJHHATAaMH X H I NpHHALIEeEKHT OKDPY:KHOCTH pajuyca r
¢ UeHTpOM B Hauate koopauuar. Orciopa caenyer, uro rpadUKoOM ybas-
HeHHUST X + y° = 1° SBIAETCA OKPYKHOCTH PAJHUYCA I' ¢ TIEHTPOM B HAYATE
KOOpIHHAT.

CrauaH ¢ vi.com/material100

YA

—

§7. YpaBHeHMA C ABYMSA NepemMeHHbIMU KM UX CUCTEeMbI 113



yi Ecnn ramayvio TOYKY 3TOH OKPVE-
HOCTH IIEPEHE‘CTH 1Iap ajlleJlIbHO ocH
X Ha ¢ eAWHHI] BUparo mpH « = 0 wam

Ha —¢ eJIMHHI BJIeBo npd a < 0 U ma-

/ pajlIensHO OCH Y HA b eqUHHMI, BBEPX
] mpa b > 0 wau Ha —b eTWHWUIT BAHU3 TIPpH
b <0, ToO MOIVUUM OKPV:HHOCTE TOI'O

j JHEe pajguycea ¢ ueHrpom B Toure O(a; b)

Q J ¥ (pmc. 54). FpaBHeHHc_ 2TOM OKpVKHOC-

™ wumeeT Buj (x — a)” + (y — b)*=r?.

&
T
|
S |

Puc. 54

358. Cpeau jaHHBIX yPABHEHWN HAWLUTE YDABHEHUS LPAMBIX, ypasHe-
TUA ranepdos, VparHens napaﬁo.rr, ypaBuenusa okpyviknocTteid, Eern
JH CpelH 3aTaHHBEIX }'pﬂBHEHHH Te, EOTOpEIe He OTHOCATCA HII K OG-
HOMY H3 IEPeYHCIEHHBIX BHIOB?

a) = = 1; m x*-2x-y=0; u) 2x = 3y;
B) x° +D,5y:4; e) xy = 6; ¥) 8x + 3y = 0.
B) 8 + 3xy = 4; 3K) B yz = 0; CkauaH ¢ vk.com/material 100

r)x” +y° - 16=0; 3) 2+ y’=4;

359, Hafiiure KOOPAMNIATLI TOYEK Tepecedendsa Tpapuka Aannoro ypas-
HeHHA C OCBI0 X U ¢ ockio ¥. IlocTpofiTe aToT rpaduk.
a) x — 2y =3; B) 4x — 0,6y = 2;
D) ¢ + 5x = —10; )2 — 2% =4.

360. TTorauTe CXeMaTHYECKH, B KAKWX KOODAMHATHBIX YeTBEPTAX pac-
noJjiaraerTca rpad@uk JUHeHHOTO YpPABHEHHA:
a) ax — 8y = -2; B) 3x 4+ dy = 25; n) 15x — 18 = 0;
0) 5x + 8y = 2; r) 3x + 12y = —-20; e) 10y + 5=0.

NAGHYTUIA NbBOBWY YEBLILWEB (1821—1894) —
PYCCKWMIA mMaTemaTik WU MexaHWkK, OCHOBATENbL 3Ha -
MEHWTOR NeTepbyprckol MaTemMaTUYEeCKON LUKONbI.
OcCHOBHBIE ErO TPYAbl OTHOGHTGA K TEOPWM 4YWCER,
MaTEMAaTUHECKOMY aHANW3y, TeOpWKW BEPROATHOCTER
W OPYrAM BONPOCAaM MATeMaTtUukK 1 CMeXHbIX 00 -
nacTten 3HaHWA.
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361. Hzo0bpasup cxeMaTHuYecKH I'padHEH JIHHeHHBIX VPaABHeHHMI, BBIACHH-
TE, B EAKOI HI'JU]J,H,I/IHHTHUﬁ TeTEePTH HAXOIATCH TOYKN WX I[Iepece-

YeHUA:
2) 2x+5y_if3, 5) Jax_z;y :_2,
y-3x=5 | x+0,5y=4.

362. CocTaBeTe ypaBHeHHe ¢ JEYMS IEPEMEHHBIMH, I'PAHE KOTOPOTO H30-
Opa:XxeH Ha pHCYHEe DD,

a) A 0) A B) L) §

/ 1 1+

72 10| 1 x LN i
=1 e

=Y

-1 0 1

®Y

Puc. 55

g CrauaH c vk
363. IlocTpoiiTe rpadpuk ypaBHeHHA (¥ — dx)(x +y + 4) = 0. e

364. ITocrpoiite rpadhur YPABHEHMS:

a) 2y — 0,62 = 0;: B) 4x% = 8 — y;

6) & — 3y = 6; r) =55 + 2y = 3.
365, TTocTpoiiTe TpapuK VpPaRHUEHHS;

a) 3xy = 12; BR) Z2xy = —8;

6) %xy - 6; r) %xy =l

366. 'padur ypaBHeHHA Xy = £ OPOXOTUT dUepes Touky (—2; 4). Haiign-
Te YHCI0 £ M HOCTPOHTe STOT IpadHK.

367. 3anumnTe ypaBHeHHe OKPVMKHOCTH ¢ IIeHTPOM B HaudajJe KOOpPIHHAT,
SHAA, UTO OHA IIPOXOJAHUT Uepes TOUKY:

a) A(-2; \5); 6) B(3; 4); B) C(8; 0).

368. Hanumure yvpapHeHHe OKPV:HHOCTH, 3HAA, YTO €€ LEeHTD HaXO0LHT-
ca B Touke K(2; —5) ¥ oHA OPOXOOUT 4HYeped TOUKY:

a) A(-1; —1); 6) B(-3; ) B) C(1; —4).

369. [lokaskure, wurto rpadurom ypaBHeHus x° + y° — Blx —y)y=7
ABJIAETCH OKPYKHOCTb.

,3" YDaBHEeHIa ( ABYMA nepemMeHHbLIMKU 1 MX CUCTEMBI
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g
370. Uro sarasierca TpaduKoM ypaBHCHHA L) o (x — 0,5y)* = 247

1
BriGepuTe BepHBIH OTBeT.
1. Okpy#xHOCTH 2. I'mnepbona
3. IlapaGona 4. ITapa nupambix

371, IIpr rakHuxX 3HAYeHHAX M rpadHKOM ypaBHeHHA
x-4%+ @y +m)P=15
ABJAETCA OKPY’KHOCTb, IIEHTP KOTOPOHl pacloJio;keH B 4eTBepToil

KOODPAHMHATHOIM uUeTBepTH?

372.TIpu KAKMUX BHAUYEHHAX I OKPYIKHOCTE (x — 5) + (y — 7)° = r*:

a) KacaeTca OCH X; 6) xkacaerca ocu y?

373. CocTaBpTe ypaBHeHHe OEPY KHOCTH C IIeHTPOM B Todke (3; 8), 3Had,
YT OHA KacaeToA:

a) ocH X a) ocH ¥.

374, TlocTpoiiTe Tpa@UKH YPARICHHEH;
a) (x — 1)% + (y — 2)* = 16; r) x* + (y — 3) = 25;
0) (x+ 2)+ " =4; r) (x + 5F + (y + 7)% = 49,

375. Hpt};m;mll‘ qH Yepes TOYKY fil(ﬂ,fi; —0,1) rpadur ypaBHEHHSA: =~ oo
a) x%+ % = 0,02; 6) & — y* = 0?

376. IIpn kaxom amavenww ¢ touka B(a; 1 — a) nmpumagnexuT rpapury
YpaBHeHHA:
a) x% — y° = 14; 6) x> +y =17

377. CocraBbre ypaBHEHHA OKPYKHOCTell, CHMMETPHYHBLIX OKPYKHOCTH

(x — 2}‘3 + (y + 3)2 =9 orHOCcHTEIBHO OCH afcuHce; OTHOCHUTENbHO
0CH OPJHHAT;, OTHOCHTEIbHO HAYAJA KOOPIHUHAT.

378. [lTana OKpyKHOCTBH C IleHTpOM B Touke (5; 8) m paamycom, pas-
HBIM 4.

a) CocraBeTe eé ypaBHeHMe.

6) CocraBbTe ypaBHeHHe OKpV:KHOCTel, CHMMETPHYHBIX JaHHOH
OKPYKHOCTH OTHOCHTEJILHO OCH OPJAMHAT; OTHOCHTENLHO OCH ab-
CIIMCC; OTHOCHTEJBHO Ha4dajla KOOpJHWHAT.

379. CocTaBeTe YpABHEHHE OBYX HKOHUESHTPHYECKWX OKDYHHOCTEH, pamgu-
VCLI KOTOPLIX PaBALI 2 W O W OONIHHA IEATP KOTOPLIX HaXQJHTCH:

4) B HAYAJIe KOOPJAHMHAT; B) B Touke (0; 4);
0) B Trouke (3; 0); T) B Touke (—1; 2).

380. [lse HOHUeHTPpHUUECKME OKPYHHHOCTH, 3AaJAHHBIE YDABHEHUAMM
X+ y?=9 u o+ y?=16, measr mocKoCTH HA TPU OGJACTH:
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KOJIBIIO, OTpAHMYE€HHOE OKPYKHOCTAMH, YACTh ILUIOCKOCTH, OrpaHH-
YeHHVIO MAJIOH OKPYMHOCTBIO, M YACTh IJOCKOCTH, HAXOAALIYIOCSH
3a TpeeslaMH Kpyra, orpanudelnoro DONILITOH OKPYMRIIOCTLIO, B Ka-
KOH M2 Tpéx obiacTell pacoogo:keHBI TourH: M(5; ), N(1; —-2),
P(3,6; 0), §(4,001; —0,5)? CpenaiiTe cXeMATHYECKUH DHCYHOK.

381. Peiuure HepapeHCTEBO:

a) 252 + 6x < 03 r) y? < 10y + 24;
6) ¥ — 169 > 0; n) 154 + 30 > 22y + T;
B) 4x° — 225 < 0; e) 3y° — 7= 26y + 70.
382, PemmuTe cucTeMy ypaBHeHWH cmocofoM TIOJICTAHOBKH:
55 1la—89y=287T, 6) 16x— 4y = 5,
r=112p 3 -y = 2.
383. PemnTe cHcTeMy ypaBHeHHH cIoco0OM CIGHEeHHI:
) ox + 2y = 30, 5) 2x — y = 85,
3x + 4y = — 3; bx =2y =200

CkauaH ¢ vi.com/material100

20. PewweHne cucrem ypaBHEHUN
C ABYMSA NepemMeHHbIMU

PaccMoTpuM HECKOJBLKO NPHMEPOB pelleHHs CHCTeM JABYX YpaBHe-
HHUH ¢ ABYMA [lepeMeHHBIMH, IIPH 2TOM OVJeM HCHOOJNL30BATH KAK aHAH-
THYeCKHWH, TaK W TpaMYecKHi crnocodRl pelmeHid.

T+ -4 =0,

IIpume 1. PemivMm cHeTeMy YDABHeHHI
a4 EL {3x+y—2=n.

» Ira cHcTeMa COAep:KHUT JHHellHOe ypaBHeHHWe, M03TOMY A eé pe-
LWEHHA BOCIOJAb3YEMCSH CLOCODOM LOJCTAHOBEM.
Buipasum W3 BTOPOTO YpPaBIENHA CHCTEMLI TMEPEMENNOyIo I Hepes X.
IMonyumm: y = 2 — 3x. IlogcTABME B OEpPBOE YPABHEHHE CHCTEMEI
BMECTO ¢ BblpaseHue 2 — 3X, LUPHJEM K YDABHEHHIO!
T2 +(2 - 3x¥ - 4=0.
BEIIIOIHHE IIpeoOpa3zoBaHudA, NOJAVUAM KBagpaTHOe YpaBHEHHe

Tx®+4-12x +9x* -4 =0.
Ilocne ynpoumeHnsa NDoJy4MM KBaJipaATHOE YpaBHeHHe:
16x* — 12x = 0;
4x(4x — 3) = 0.
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Kopuu aroro ypasHenus: x, = 0, x,= 3—

IMogeraBuEs B ypaBHeEne y = 2 — 3x sHadenue x, = 0, Hagl;;iéaﬂ y, = 2.
Tloscrarwe B ypaBHenwe ¥y = 2 — 3x 3HAYUCAWC X, = G IMOJMYIUM

__1
yz 4'

OrBeT: (0; 2), (%—i] <]

[ x°+y° =13,

xy=6.

» B srom caydae, Kak U B IpPeiblAVINEeM IIpHMepe, MOMHO DObLIO ObI
BOCTIOJMB30OBATECS CIOCODOM OOACTAHOBEM. Torjaa, BEIPASHE OJHY H3
NepeMeHHbIX N3 ypaBHeHus Xy — 6, mbl upumnau b1 ¥ OUKBajgpar-
HOMY ypabBHeHHo. Ho ana naHHOH cHCTEeMbl CYIIECTBYET H APYIoi
ONPHUEM, KOTOPBIH MOIBOJIUT HIDEKATE MPOMO3AKUX IPeoDpPA30OBAHMII.
YMHOMHM BTOpPOe VPaBHeHHe CHCTeMBI Ha 2, HOJYUYHM PaBHOCH.IL-
HYI CHCTEMY:

Npumep 2. Pemum cHCTEMY YPaABHEHWI

x* +y® =13,
2xy =12.
m/material 100

i cncT@ikis 4
HHJIEE CIIOHM JieBbkle M IIpaBkleé YacTH YpPaBHEHHH CHC I, dd
TeM BBEIUMTEM K3 [HepBOI'c VPABHEHHHA CHCTeMBL BTODROS. HD.I'I}"—IHM:

x*+ 2xy+y? = 25, [(x+ y)? =25,
x* - 2xy+yi =1 1(.1‘:— =1,

HGCHE,E[H.HH CHCTeMa paclnajaeTcd Ha HeTbipe CHCTeMbl, COJAepHaline
IBa JHHEHHBIX YPaBEHeHHA C IepeMeHHEIMHA X H L.

x+y=>5, x+y=-5, fx+y=5, x+y=-5,
x—y=1; x—-y=1 1x—y=—1; x-y=-1.

B Ka}l'c,ﬂ;ﬂﬁ CHCTeMe }'pﬂBHEHHﬁ [MoY4YJIeHHO CJIOYHM VpPpaBHEeHHA, a 3a-
TeM IIOUWJIEHHO BLIUTEM M3 IIepBOrc YpaBHeHHMA BTopoe. llomyumm
YeThIPEe PEIIeHUA:

{xl =3, {xz =-2, {xa =2 {x_i =-3,

b =% Y, =-3; Y = 3; oy
OrBerT: (3; 2), (-2; =-3), (2; 3), (-3; -2). <

lIpumep 3. Pemuum rpaduuecku cucremMy ypasHeHHIt

x*+y* =25,
y=-x*+2x +5.
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» IlocTpoumM B OofHOH cHcTeMe KOOPAMHAT rpacdHMKH ypaBHeHHIH
L+yi=25nmy=—2x2+2x+5

(puc. 56). Koopauuartel n000il TOYKH OKPVIKHOCTH ABJIAITCA pe-
LnIeHHeM ypaBHeHHA x° + i = 25, a KOOPJINHATEI T0DOT TOYKW Ta-
paboJisl — pelleHHeM VpaBHeHHA ¥ = —x° + 2x + 5. 3Hauur, Koop-
JTUHATBEI JM000H TOUKH I[epecedeHHd OKPVMHOCTH H IIapadobl
V/IOBJETBOPHIOT KAK IIEPBOMY YDABHEHUIO CUCTEMbI, TAK H BTOPOMY,
T. . SBRIAKTCA PEHIeHHeM PACCMATPHBAEMOH cuHcTeMEl. HMemonnaysa
PHCYVHOE, HAXOAHM IPHOMMAEHHLIC 3HAUCHHA HKOOPAHHAT TOUEK IIe-
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peceuennd rpadguroe: A(—2,2; —4,5}3 B(0; b), C(2,2; 4,5), D(4; —3).

ChneqoBaTENIBHO, CHCTEMA YPABHEHHII MMEET YeTBIPE PEHIeHHA:

x, = -2,2, y, = —-4,5; x, =0, y,= 9
x_-; e 2!21 ya = 415; Xy T 4: y.; ~ —3.
ITopcTaBuB HaIJeHHBIE 3HAYUEHHS X W §J B YpaABHEHHA CHCTEMEI,

MOEHO vOeIHTRCA, YTO BTOPOE H YeTBEDPTOe pellleHHd ABIAKTCA TOU-
HbIMH, A IIepBOe M TPeThbe — NPHOMMHEHHBIMH. <

IIpumep 4. BeiacHEHEM, CHROJBKO PELIEHHH HMEET CHCTEMA YPABHEHHIA

X +y =4,
y=a, roje 4 — HeRKOTopoe THCIO.
» I'padpmr nepsoro ypaBHeHHMA — OKPYKHOCThL C IEHTPOM B Ha4daje

KOOPAMHAT U PAJUYCOM, PaBHbLIM 2 rpadHE BTOpOIO YpasBHeHMHA —
NpPAMAs, DAPALIeJbLHAS OCH X.

BoaMoHEI CACTIVIOITIE CIOYTaMn:

ecad |al > 2, TO HpAMAA He HMeeT ¢ OHKPYKHOCTBLIO 00IIMX TOuek
(puc. 57, a, 0);

ecau |a| = 2, TO UpAMAS KACAETCH OKpy:HHOCcTH (puc. 57, &, 2);
ecau |o| < 2 (manpuMep, ¢ = 1), To IpAMaa IepPeceKaeT OKPYHHOCTE
{puc. 57, 4).

OTrpeT: econ |@| > 2, TO cHUCTeMa PeNIeHWH He HMMeeT;

eCIaI (7| = 2, TO CHCTEMA HMCET O0JHO PEINeHC oz ¢ vk.com/material 100
ecraH |¢| < 2, TO cHCTeMa HMeeT JBA PelIeHHA.
a) ik B) LY ) vk
y=a y=2

s
=
—
ba
=Y

-+ 2 x
- -2 -2
0) YA r) Ya
2 2
I
—ZQ_ 1 /2 x
y=-a
Puc. 57
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ynpaxsHeHnus

384, PemnTe cHcTeMy ypaBHeHHI:
2+ =9 x-y=4, 2x-y=-1,
] ’ 6 : :
% {x—yzﬂ; ‘ xy=12; » x+y?=10.
385. PeminTe cucreMy ypaBHeHHH Ipadi4yecKd M AHATHUTHYUECKH:
2+ =16 y=x+1
. » 6 "
%) {x—y:4; ) x + 2y = 5.

386. PemmnTe crcTeMy ypaBHeHHWH:

i) {(x_—xz}_{gi +3) =160,

5 {(x ~ 1)y +10)=9

)
x—-y=11.

387. Pewnre cucreMy ypasHEeHMIA:

6(y —x) - 50 =y,
*) le - xy =24 %)

pP+5 (p+ L),
pt —

388. Pemure cucreMy ypaBHEHHIA:

a) {f -4 =0, 6) {xz 9x+6=0, CrauaH ¢ vk.com/material 100

xy:ﬁ; U2—6U+D“D.
389. Pemnre cucTeMy ypaBHeHHIH:
2) y'+2x -4y =0, 6) X +xy+y =T,
2y—x=2 y+2x=1.

390. Pemunre cucreMy ypaBHEHMIA:

&) {xz-l-.ry—yz:ll, 6) {xz+xy—3y=9,

-2y =1; 3x+ 2y =-1.
391. Pemunre coocobfoM HOJACTAHOBEM CHCTEMY YPABHEHMII:
X+ y=12 2x° - y* =34
. ¥ ﬁ ]
% {xy = —6; ) xy = 20.
392. PeminTe cHcTeMy yVpaBHeHHI, HCOOIB2YVA CIIOCOD CH0eHMA:
- 21f = 14, ¥+ i = 61, [%y =2 = b8,
a) {7, ; 0) E) - -
£+ 217 = 18; -y =11; |xy + y = 54.
[x*+ 3% =10,

393. PemmvTe crcTeMy ypaBHeHHHA
xy=38.
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394. He poinoNHAA DocTpoeHHdA, HAHJHTE KOOPAHMHATEL TOYEE [IepeceueHHs:
a) okpy:xHOocTH X° + y® =36 u napaGonsl y = x° + 6;
6) okpyskuocreit x? + y* =16 u (x — 2)* + y* = 36;
B) oKkpy:HOcTH X° + y? =25 u opamoii 4x — y = 0.

395. Oxpyxuoers (x — 4Y + (y — 6)° = 25 n npavaa y = kx WMcIOT 06-

wyw roury M(1; 2). Haiinure roopauHarel apyroii obuweil Touru,
ECJTH TAKAA TOYKA CYI[ECTBVET.

396. Ilorka:kuTe ¢ MOMOIIBI0 TpaHKOB, UTO CHCTEMA YpaBHeHHH
X +y =25,
y=x"-6
HMeeT YeThlpe pellleHHsa, W HaliuTe HX.

397. PeminTe rpad@iyecKyd CHCTEMY YPABHEHHH

x* + ¥ = 100,
y = 2x* - 10.
398. (das padomue 8 napax.) C OIOMOIBI0 TPAPHUKOB PENIHTE CHCTEMY
YPaBHeHHH:
. : @auaH ¢ vk.com/material
El.} Xy = 6; ﬁ) J(x_3}2+(y_4)2:4, CkauaH ¢ vk.c material 100
R ly —x*=0.

1) ObcyauTe, Kakoe MHOKECTBO TOUEK 3a/aéT HA ILIOCKOCTH Kask-
O YPABHEHHE CHCTEMBI B 3aJaHHAX a) U O).

2) PacopenmennTe, KTO BBRIINOJHAET 3ajaHHe a), a KTo — 3agaHue 0),
H BbBIIIOJHMTE MX.

3) IIpoeepbTe APYr Vv APYra, OPABMILHO JH TMOCTPOEHBI TIpadHEM
VpaBHeHHH H ONpelefleHEl KOOPIMHATHI TOUeE HepecedeHHA I'padu-
KOBE.

399. PeminrTe rpaduuecKn CUCTEMY YVPABHEHHH:

2 +1f =16, 8) {xy—B:O,
x+y+2=0; 2y—3x=3;

6) {xy:S, [xg y=0,
x+y+3=0; L{9x+4)(y 9) =0.

400. Mz06pasnTe cXxeMaTHICCKH TpadWKHM YPARNEHHH, BLISCHWTE, CKOIL-
xz + yz _| 9,
(x-10Y + ¥ =16.

KO pelleHHil MMeeT cHUCTeMa ypaBHeHMH
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401. Peminre rpadHuyeckld cHeTeMY VDABHEHUI:

1 2 e 2 _
ﬂ} (I—4) +(y_5}—9: ﬁ} y_:‘:' _01
Y= 2 ek gi=8,
402. llepeceratorcs nu rpaduKyn YPABHEHMI X — y = —7 u x° + = 367

H&ﬂlﬂﬂ'l‘e OTBeT rpadHuecKrM crocofoM, a4 3aTeM aHAMTUTHUECKMM.

403. Croapro 00X TOYEK HMEHT OKPYKHOCTE H IPAMAH, 38JAHHEIE
COOTRETCTRCHHO YPABHCHWANIT:

a) (x -6 +(y + 4V =4 uy=—2;
6) (x — 8 +(¢y —2F¥ =9 wmw x="T7

404. TlepecekaroTea TH OKPYKHOCT: X° + y° = 9 u runepbona xy = —37?
Ecnu nepecekaloTcd, TO CKOMBKO ODIIMX TOUeK OHH HMEIOT?

405. CEoJBKO OOIIHX TOUEK HMEHT OKPVMHHOCTL M IpAMAad:

- B il - S e
2) [x +y° =9, ﬁ]<x +y =1, g) JX Y =9,

1y:2x+3; y—-4x=2; y+4x=-57?
406. Yramure TPY 3HAYEHUA €, IPU KOTOPBIX NPAMAA § = ¢ U OKDYIH-

HocTh x° + y° = 9: a) mepecekarorcA; 6) He WMEIOT OBITMX TOYEK.
I[Ipy KAKHUX 3HAYEHHUAX ¢ MPSIMAs KACAETCS OKPYAHOCTH?

407. CocTaBReTe ypaBHeHHWe, Tpa@HKOM KOTOPOTO ARIACTCA: CrauaH ¢ vk.com/material100
a) mapa OpAMEBIX ¥ = 2xX H ¥ = —2X;
6) mapabona y = x° u npamas y = —2.

408. IIpyn rxarom szHauvenun b napa uwmcen (18; 3) sABigeTcH pelleHHeM
CHCTEMELI ypaBHCNHH

x — 2y = 4b,
2x + y = 397
409. llpu karux 3HAYEHHMAX @ PelleHHeM CHUCTEeMbl VPABHEeHHI
Jx + Y =g+
18x —y=a -1

ABJICTCA TMapa TMOTOMHUTEILALIX YHCET?

-1 o
410. JorasxuTe, YTO OpH g > —1 BBEIPAKEHHE [ﬂ a 1) 4a

a-1 a+1l)" Ba-5
NOpHHHUMAaAET IIOJOMHTEeJBHBIC 3HAYEHHA IIPH BCeX MONYVCTHMBIX 3HA-
YEHTHAX @,

411. 3 gepepHH B ropoj, HaxXoIAIOHHCA Ha paccTodHHH T2 KM, OTIIpAa-
puiics senocuitegucr. Cuyers 15 MMH HaBCcTpeudy eMy H3 ropoja
BLICXAT APYTOH BREeJOCHIEAHCT, MPOe3RAINNHA B Jac Ma 2 KM 00/1hL-
e nepeoro. HafiguTe, ¢ Kakoll CKOPOCTBID eXad EKamkIbIH M3 HHX,
eCcJIM H3BeCTHO, 4dT0 OHM BCTPeTHJINCE B CepeldlHe LIVTIH.
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21. UccnepoBaHme cucremsbl ABYX NIMHEWHbIX
YPaBHEHMIA C ABYMSA NepemMeHHbIMU

Bonpoe 00 wuccnefoBaHMM CHCTEMBI JIBYX JIMHEHHBIX YpaBHeHUH
¢ IBYM#A NepeMeHHBIMH Y:Ke paccMaTpHBaJICA B Kypce anredpsl 7 Kiacca,
IIPH 3TOM OCHOBY BbIOpaHHOro crocofa McclefoBaAHUA COCTABHUIHN rpadu-
yeckue coobpaxeHusa. DBmLIo ycTaHOBJIEHO, 4TO CHCTEMa MOMKeT HMMeThb
eIHHCTBEHHOE pelleHHe, He HMeTh pelleHui, HMeTh DecuHcJIeHHOe MHO-
#ecTBo peireHuil. Tenmeps OGyzer mokasaHo, KAk 9TOT K€ BBIBOJ MOMKHO
NOJYYUTE anredpandecKkum criocobom Oe3 onopel Ha rpadukmM.

BoabméMm cucTeMy JBYVX JJHHEHMHBIX YpaBHEHHH ¢ ABYMA IepeMeHHBIMH:

{alx+ by=c. (1)

a,x+b,y=c,,
rae d,, @, b, b,, ¢, ¢, — HeKoTOpble 4YHC]A, NPUYEM B KaMKJIOM H3
ypaBHeHHH x0T ObI 0MH M3 KO3QUIIMEeETOB IPH ODepPeMeHHBIX OTIHYeH
OoT Hynd. bygem cunTaTh Takse, UTO B mapax d,, 4, U b,, b, uncma nHe
PABHEL HYJIK OIHOBPEMEHHO.
YMHOEHM IIepBoe YpaABHEHHE CHCTeMBI HA ., a BTOpoe — Ha —f4.
IToayaumM cHcTeMY, PaBHOCHIALHVIO MCXOIHOM:

bdalx-i_hﬁ%qy:&acl? {2}
—ba,x-bby=-bc,.
C/10: UM JieBble H IIpaBble YacTH VpaBHeHHIH 2Toll cHCTeMEI{ HOAyaiiirmaterailon
(bya, — byay)x + (b,b, — byby)y = byey — by,
OTKYAa
(bya; — b, )x = byey — 040, (3)
Ianee BO3MOMHBI TPU BAPHAHTA.
1. Ecmu b,a, — b,a, # 0, To ypasHeHue (3), a 3HAYHT, U HCXOTHAS
ciucTema (1), umerT eqfiHcTBRenHOEe pemedane. M3 yenoua bya, — bya, = 0

b

a
MOJIy4aeM, 4TO B BTOM clydae — #—
a, b
2. Benmn b,a, — bya, = 0, a bye, — b,¢c, # 0, To ypasuenune (3), a sHa-
quT, W WucxoAnaa cucrema (1) me wuwmetor pemennii., Mz vemorua
4

b,a, — b,a, = 0 cregyer, 4TO o =3 & Hu3 ycuosua b,c, — byey, # 0 cae-
b a
G C
IVeT, 4TOo i:ﬁ L Orcroma nosayuaem: b G ﬁii.
b o a by ¢

3. BEcmnm bya, — bja, =0 u b,e; — bye, =0, 1o ypasuenue (3), a 3nHa-

YHT, ¥ HCX0JHad cucTeMa (1) mMeloT DecKOHeUHO MHOI'C pellleHHH. 3Ha-
b ¢

YUT, NPH BBIIOJHEHHWH YCJIOBHA ﬂ:b_:_l cucrema (1) mmeer Oecko-
a, b  Ca

HedYHO MHOTO pEIJIEHHﬁ. I[.]'IH KaEIOTC 3HAUeHHMA X JHO0 H3 nepeoro
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ypaBHeHHA cHcTeMbl (1), 1n60o M3 BTOPOro MOMHO HAWTH COOTBETCTBVIO-
liee 3HAYEHUE Y.

Takum obpaszom, MoxkeTr ObITH CAeJaH CAeJAYIOLIMH BBIBOJ: CHCTeMa
a,x+by=c,

ABYX JHHEHHBIX YPABHEHHH ¢ ABYMA NepeMeHHBIMH
a,x+by=c,

« UMeeT eJMHCTBeHHOe pelleHHe, ecJId OTHOolleHue KoappHuumueHTOB npu
OJIHOI IepeMeHHOil He PaBHO OTHOIIEHHIO Koa(pHUIHMEeHTOB NPH APYroi

v 1
nepeMeHHoOu: — # —;

« Hé UMeeT pellleHWil, ecJIM OTHolleHHe Ko3h(HIUeHTOB NpH OJHOH IIe-
peMeHHOH pPaBHO OTHOIIeHHIO KoadGUIHEeHTOB IpH IPVIOH HepeMeH-
- i1 [} e
HOH, HO He pPAaBHO OTHOIIeHHID GBDEIO,IIHBIX JJIeHOB.: _1:_I —l;
a;, b e
+ HMeeT ﬁEC‘iHCJIEHHDE MHOHEeCTBO pEH.[EHHf:I, eCJIH OTHOIILIeHHe KGB'[I)(I]]’IIJ,H'
€HTOB IIPH OJHOH HepeMeHHOU PABHO OTHOMIEHHIO KOdMGUIMEHTOB MpPH

" [ a C;
IPYTOil NepeMeHHOI ¥ PABHO OTHOIIEHHWIO CBOOOIHBIX WIEHOB: — = :— =,
a; 2 O

IIpuBegémM nmpHMepHI:

CHCTEMA ﬁx B 4y - L HMCCT CAUTICTRRITIION DeTTCITG, Tall Kall g?‘—' j‘
8x+2y="5 o ’ g—a’
CHCTeMa 4.%' 3 ﬁy = L He HMeeT pelleHld, TAE KiK i E Ea 1 JaH c vk
2x+3y =5 ; 2 g7 gEene
J4x+ﬁg:8, i
CHCTeMa g HMeeT DeCcKOHeUYHOe MHEOMeCTBO pelledH, TAEK
|2x+3y =4

4 _6_38
BAR o =g =

YnpaxHeHus

412. He pemaa cHcTeMy VpaBHeHHH, BBEIACHHTe, HMeeT JIH CHCTeMa pe-
LHIeHKA ¥ ecji HMEeT, TO CKOJIbKO:

2x+3y=4, 3x—6y=2, 3y=4,
a) {3x+2y=2; B) J[—:\:+2y=—1; A) JL¢1x+ll‘3y=1;
[ == r- —amy
6) 2x+3y =4, ) [2x=5, ‘ o) 3x+5y=-6,
4x+6y=2; |3x+2y=2; 9x+15y=-18.

413. Oupegerure YHCIO PEMIEHVH CHCTEMBI VPABHEHUI:

q) |2%+25+7=0, B]jgx—4y-15=0,
10x -4y +14 =0; |10x-5y—28=0.
) x+3y+6=0,
10x +30y +60 =0;
f;f '.‘n'f}}iili'iHE'?!-Hr‘-‘H C ABYyMA nepemMeHHbIMWU U MX CUCTEeMbI

.com/material 100
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414. HMzpecTHO OJHO VpaBHeHHe CHCTeMbl JBYX JHHeHHBIX VPaBHeHHHA
¢ IBVMA ODepeMeHHBIMH dx — 2y = 1. IlogGepHuTe BTOpOe ypaBHeHHe
Tak, ITOOLI CHCTEMA:

a) umesa eJUHCTBEHHOE pelleHue;
0) He MMeJa pelleHMI;
B) UMeJsia DecyHCJIeHHOe MHOMKECTBO pelleHMid.

kx+4y=6

= y " [TopGepuTe Taroe uuciao &,
2x+8y=3.
yTodBl cHCTEMa MMeJla eJMHCTBeHHoe pemeHue. Cyumecrsyer nu Ta-
KOe 3HauyeHWe R, NIPH KOTOPOM JaHHAA CHCTeMa He MMeeT pelleHHd;
uMeeT DECKOHEYHOE MHOMKECTBO pelneHuii?

415. lana cucTeMa ypaBHeHHI {

4x—-5y=28,

moa0eprTe TaAKHEe 3IHAYeHIS
kx+15y =m AvER

416. B cucreme ypaBHeHHIT {

K03(MPHIIHeHTOER £ W M, YTOOBI CHCTeMAa:

a) He MMeJa pelleHHil;
0) mMmena DecYHCJIEHHOE MHOMKECTBO peIIeHHIl;
B) HMeJia eJHHCTBEHHOE pelleHue.

417. Uzgecrro, uro toura B(2; —1) npuHagiesur rpadury_ QyHELUL
y = f(x). Haiinure k, ecnn: T
a) f(x)=kx + 1; Y fE) =255 R,
418. Hajlinure HOOPAMHATHE TOUYKH HOepecedeHHd IpadHroe QVHKIMIM:
a) y=bx =T 1w y=38x44 1;
D) y=-3x—-2uy=8x—-9;
B) y=0,4x —-bu y=-0,1x — 3;
r) y=23x —6 u y = —2x + 9;
) y=98x u y=-102x — 3;
e) y=—3 u y=36x + 1.
419. B Tpéx ryckax 75 M TraHu. B mepeom rycke B 1,5 pasa Doablre

TKa&HW, TeM BO BTOPOM W TpeTheM BMecTe., CHOIBKO TKAHW B Kaik-
oOM KVCEe, ecJd Bo BropoMm Ha 10 M OoJblle, 4eM B TpeThbeM?

aterial 100

22. PeweHue 3a4a4 ¢ NOMOLLUbIO
CUCTEM YPaABHEHWUA BTOPOW CTENEHU

Jagaua. Ilepumerp npamoyronrcHHEa paeeH 80 cm. Eciam ocHoeaHHe
LNPHAMOYIOJBHUEA VBeJHMYHTh HA 8 cM, a BbicOTY — Ha 2 CM, TO
TMAOIMAAL TPAMOVIOALINRKE VBGIHYHTCS B TOJATOpa pala. KakoBbI
CTOPOHEI IPAMOVIOJILHHKAT

(IGEL:ERLVE YpaBHEHWA WM HEPABEHCTEA C OBYMA NepemMeHHbIMK



» IlveTs ocHOBaHHe NOpPAMOYIOJbBHHKA pPaBHO X CM, a BBICOTA paB-
H& § CM.
Tax kaxk mepuMeTp NpAMOYVrolbLHMEKA paBen 80 cMm, ToO

2x + 2y =80,

ILromaanL TPAMOYIOILIMKA parna xy cm>, Ilocae yBeaIWUennsa 0CHO-
BAHHE ONPAMOYTOJBHHEA Oyder paBHO (x + 8) cM, BeICOTa OyIeT pas-
Ha (y + 2) cm, a wnowans Gyaer pasHa (x + 8)y + 2) em®. Ilo
VCIOBHWIO 387Ia¥H TJIOMAAL TPAMOYTOILIHNKA VREIWHHATCH B TOJNTOPA
pasa, T. e.

(x + 8}y + 2)= 1,56xy.

Hrak, mMeeM CHCTeMY YVpaABHEeHHII

[2x+ 25 =80,
(% + 8)(y + 2) = 1,5xy.

Pemmns eé, maiigém, uro x, = 28, y, = 12 wmm x, = 24, y,= 16.
3agaua umMeer aABa pemeHuAa. CTOPOHB NPAMOYIONBHHEA PaBHBI
28 em 1 12 em w24 cv w 16 em. <

ynpaxseHuus

420. Cymma aByX umcesn pasHa 12, a HX npouaeejeHHe pasuHo 35. Haii-

PEEER PRI CrkauaH c vk.com/material100

421. Oguo umesao Ha 7 DoablIe ApYTroro, a MX IPOH3IBedeHHEe pasHO —12.
HatimmTe aTv umcha.

422, TmaronaldnL TpSMOYTOALAWEKA paBna 10 cM, a ero mepwMeTp pagren

28 cMm. HalinuTe cTOpoHBI IpAMOYIOJIBHHES.

423. IIpaMoyTOIBHEIE VYACTOK 2eMIH

mromanaeio 2400 m? odmecén maro-
polbl0, IJIMHA KOTOPOH paBHA
200 m. Halimmre anuHy ¥ IIHPH-
HY 2TOro VYacTEa.

424, TTepumeTp TPAMOYTOJILIOTO Tpe-
VIoJbHHEa paeeH 84 cM, a ero ru-
HOTeHY3a paBHA 37 cm. Haiigure

IMIOIMaAnL JTOrDo TPeyIrodLITITEA.

425, 13 mexoTOporo MYHIKTA BLINLIW OJHOBPEMENTNo aBa orpaaa. Opun
HaIpaBHJICA Ha ceBep, a Apvroll — Ha BocTok. CnmycTa 4 1 paccrTo-
SAHIE MEe:#ay oTpajamMy 0blao pasHo 24 kmM, IIPpHUYEM HepBbIE OTPA]
mpouréa ma 4,8 kM Dosnie, yeM BTopoil. C KaKOH CKOPOCTLIO TS
KaiKIBIi oTpan?

426. Or BeplIMHBEL OPAMOro VIjla IIO ero CTOPOHAM HAuHMHAOT OJHOBpe-
MEHHO ABHrAThHCHA Aea Teas. Yepesz 15 ¢ paccrodaHHe MemxrIy HHMH
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crano pasHo 3 M. C Kakoil CKOpPOCTBIO JABHUIajioch KajKJoe TeJo,
ecJiM M3BEeCTHO, UTO nepBoe npoiuio 3a 6 ¢ Takoe ke paccTosiHUe,
Kakoe BTOpoe mnpouuio 3a 8 c?

427, Ha rapoil U3 cTopon MPAMOYTOMLIMKA TOCTPOET KBAJpAT. Cymma
IIomaneii KpagpaToe papHa 122 cm”. HalimuTre cTOpOHEI Jipano-
YrOJbHUKA, €CJH M3IBECTHO, 4TO ero Iioinajsbk passa 30 cm®.

428, Ilnomwane OpAMOVIOJIBHOIO TPeyrojbHHKA paBHa 24 cMm®, a ero ru-
norerysa paBHa 10 cm. KAKOBBI KATETHI TPEVIOJIBHHKA?

429, I'mnotreHysa HIPAMOYIOJIbHOIO TpeyroiabHHEA pasHa 13 cm. Eceawm
OJAN W3 €70 KATETOR VBEJIWYATL Ta 4 CM, TO THIOTENY3a VBEJIM-
yuTed Ha 2 cM. HalimguTe KaTeThl TpeyTrolbHHEA.

430. Ogua KombDaliHeép MoxMdeT yOpaTh ypoxaH NOIMeHHNIsE ¢ yVJacTEa Ha
24 u OnicTpee, uem apyroi. IIpu coemecTHOl e paboTe oHH 3a-
KOHYAT YOOpPKY ypo:xasa depes 35 4. CKOJIBKO BpeMeHH noTpedyercs
KaKIOMY KOMOAMHEDPY, YTODBI OJHOMY YOpaThk ypomKaii?

431. Ogna ¥3 JOpOKILIX Opuraj MOMKeT 3aachalLTHPOBATL YIaCTOK J0-
poru Ha 4 4 OpIcTpee, UeM ApPyrad. 3a CKOJBKO UACOB MO;KeT 3aac-
(hanbeTHPOBATE YUACTOK Ka:RIasa Opurajga, ecau 3a 24 4 COBMECTHOH

padoTLl oni 3aacalLTHPORATH OLI § TAKHX YYACTKOB?

432, Tono:kUB B HAHK HEKOTOPYH) CYMMY JeHeT, BEJAAJUWE DOJIVUILT HUe-
pe3 rog Ha 40000 p. Goxpumre. OcTaBUB 9TU AeHBIH B DAHKE, OIUE . ..10o
Ha rojd 1o/ TAKDM e Ipouedr, 0H CHAJA CO CBOSINO CueTd BCHY COWN-
My, KoTopas cocTaBuma 583 200 p. Haxas cymMa geHer BwLia mo-
JodeHa B DaHKE H CKOJBEO IPOIEHTOB IOJOBBIX HauHcaAl OaHK?

433. JIra pxcrkaBaTopa, paboTtad oJHOBpeMeH-
HO, BBIIOJHAT HEKOTOPbIH 00bEM 3eM-
JAAHBIX pador 3a 3 g4 45 muu. Oaue
JKCHaRaTop, paboTad oTAENBHO, MOKET
BBIIIOJHHTE TOT 00beM pabdor Ha 4 u
DeicTpee, deM mpyroii. CHOMBKO BpeMe-
HM TpedyeTca KayKJAOMY 3JKCKaBaToOpy
B OTAEJIbHOCTH JA BbINOJHEHHA TOIO
He o0bémMa zeMIsTHBIX pabor?

434. I'pyz maccoit 30 kr npoussoauT jgapieHue HA ounopy. Koo macey
Tpy3a VMEULIMHWTL na 2 KU, & ILIONAAL OMOPLl YMEeHOLIMHTL 114
1 aM?, TO Macca, DpPUXONANIAACA HA KaKABI KBAIDATHLIH IeIH-
MeTp Olopbl, yvBenuuurTes Ha 1 kr. Halizure miomanbs olopsi.

435. PanuoHanuaaTopbl LexXa BHEAPHIH B IPOHURBOICTEO YCOBEPIIEHCTBO-
BH.HHbIﬁ THIT JETAJIH. []‘HI]E,HE‘JIHTH MH.[?BF AdeTAaJIH HOBOIO H (1THPOI‘()
THOOB, ©CJH H3BeCcTHO, UTO OeTajlbk HoBOoTo THHa Ha 0,2 kr merde
IeTayd CTAPOTO THIIA, IPHUEM H3 22 KI MeTAaLIa CTAJMM JeJIaTh je-
TaJdell HOBOTO THHOA HA ABe OOABIIe, HeM Jelall JeTajdeH cTaporo
THOA M3 24 KI MeTalila.
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436. 3 noyverTor 4 1 B, paccTodHHe Me:RIV KOTOpPBIMH pakHo 40 M,
BBIILIIH OJHOBPEeMEeHHO HABCTPEUYY JPYT APYVIY ABA nemexoaa. Yepes
4 ¥ UM OCTaNoCh MPOHTH M0 BeTpeuw 4 KM, Ecawm 0BI M3 TVHKTA
A Temexon BHIIIeN Ha 1 4 paHBIIe, TO BeTpedUa IIPOHBOILIA OLI HA
cepequae nyTH. C KAROH CKOPOCTBI WIS KAMKABLIN nemrexoj?

437. Iz nynuxra M B nyuxr N, paccTofgnde MeKAY KOTOPLIMHE PaBIO
18 EM, BHIOLIH OJHOBpeMeHHO JABa TypHcTa. OJHH M3 HHX OpHOBLI
B nyHET N Ha 54 mMuH nosmke, uem apyroii. Haiipure cROpPOCTE Ka-
JIOTO TYPHCTA, CGCAW M3RECTHO, UTO CKOPOCTL OANOTO M3 THAX HA
1 EM/4 MeHBIIe, YeM CKOPOCTE JIPVTOTOo.

438. Mz nacenénnbix nvarros M u N, yiaanéHHBIX Jpyr orT Jpyra Ha
50 kM, BnLIeXamHw OIIOBRPEMEHTIO HABRCTPEYY APVE JAPVIYV JABA MOTO-
IMHKJIWCTA M BCTpeTHAHChH uepel 30 mMuH. HalifuTe CHOPOCTE Kak-
o0 MOTOLMKIKMCTA, €CJIM H3BeCTHO, 4Y4TO OJIMH M3 HHUX UpudbLI
B mynxT M ma 25 mMun pannie, HeM JPYrod B OyaERT N,

439. Ilocne Toro karx cmemannd 12 r ogmoll muixocTy M 14 r apyroH
HH,H,HDC’I‘M EDJlbU_[Eﬁ llJi.D’l‘HDCJ‘H, IHOJIYVUY MK CMeCh, JOTHOCTE KOTO-
poit parma 1,3 r/cm”, KaxoBa mIoTHOCTL Kammoi HPAXROCTH, ECITH
MBBECTHO, UTO ILIOTHOCTE OZHOH M2 Hux Ha 0,2 T/cM° GOJbIIe ILIOT-
HOCTH Apvroi?

440. Uz xycka oaoBa maccoi 356 r u xycka Menm maccoi 438 r cpena-
mu comag. HaBecTHO, UTO IJIOTHOCTE osoBa Ha 1,6 r/cm® Goabime
iwrorHoeT Meau. Halinure obbEM KaMIOI0o KYCKA MeTAJE;uRCIMLCcom/ materal100
06B6M Kycka om0Ba Ha 20 oM’ MeHbIne 06BEMA KYCKA MegH.

441. K pacteopy, cogepiainemy o0 r comm, modasmax 150 r soaswl. Iloc-
Jie 3TOro ero KOHLUEHTPAUHMA YMeHbIIHIachk Ha 7,5%. CROIBEC BOAEI
COAEPIKANT PACTBOP H KAKOBA DBLIA €T0 KOHIEHTPAITHS?

442. K 7T0%-my pacTROpY HeKOoTOporo BellecTBa mobaewuan 30%-#1 pac-
TBOP TOro e pellecTba. KOHUeHTpanKAa HOBOIO PaACTBOPA 40%.
HHfI,ZI;IITH OTHOIMEHITE MACCEL DEPEOTO PDACTBEODA E MACCEe BTOPOTO.

443, IlpupeanTe mpUMep KaKoro-JHOO0 YHMCIa, OTREUAIOMIEr0 VEa3aHHEBIM
XapaKTepHCTHKAM H IIOKAKHTe OOJMOMEeHHe COOTBeTCTBEYIOIel Tod-
KN HA KOOPIWHATHOH IPAMOM:

a) oTpuuAaTesibHOEe, He ABMAIIeecH PAIHMOHAIBHBIM,

0) pauMoHaNbHOE, 3aKJIYEHHOE MEXAY YHCJIaMH J2 u f3;
B) HPpallHOHAJbHOE OTPHIATENBHOE;

- 1 1
r) uppanuoHanbHoe, DoJkllee 3 H MeHbIIee 5"

444, 3amumuTe 0e3 3HaKa MOIVJIH:

L] B) |Vl,_ LR ]
6) [v5 — 3|; r) V3 - 1,1
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445. B raxMx EOOPAHMHATHBIX 4eTBEPTAX HeT HM OJHOH Todkd rpadmura

hyurigEan;
a) y = -3,5x" — 2,6; 6) y =x° — 12x + 34?
446. PeminTe HepABEHCTEO!
a) x? - 6x < 0 6) 8x + x°=0; B) x2< 4 r) x? > 6.

KOHTpONBHbIE BONPOCHI U 3aAaHNA

Y70 Ha3biBAETCA pPELUeHMEM YpaBHEeHWs C ABYMA NepemMeHHbIMWU?

Y10 HasbiBaeTcs rpadukom ypasHEeHUs C ABYMS NepemMeHHbIMW?

Ob6bAcCHMTE, Kak pewalwT CUCTeMy AOBYyX YypaBHEHWMIA C ABYMA nepe -

MEHHLIMIK, B KOTOPOKW OOHO YpaBHEHWE BTOPOW CTENEHW WM OOHO Ypae-

HeHWe nepeol cTeneHwn. B kavecTee npumepa BO3bMUTE CUCTEMY
{r‘* +if =5,

x-y=1.

HEPABEHCTBA C ABYMS MNMEPEMEHHBIN Y™/ M=o
M UX CUCTEMbI

23. HepaBeHcTBa C ABYMSA NepemMeHHbIMU

Paccmorpum Hepasenctso 2x° — y < 6. Ilpm x = 2, y = 5 aTo Hepa-
BEHCTRO 0OpamaeTcs B BEPHOE YHCIOBOe HepasBeHeTRO 2 * 22 — 5 < 6. To-
BOpAT, uTO Tmapa (2; 5) gaBndeTcd pelleHHeM STOTC HepaBeHCTBA.

PemennemM HepaBeHCTBA € JBYMSA NEepPeMEeHHLIMH HA3LIBAETCH
mapa 3UavYeHui DTHX MEepeMeNTLIX, 00pamnannEaa Jantoe me-
PABeHCTEO B BepHOe YHCJIOBOe HepaBeHCTEBO.

Pacemorpum, kak maobpakaercAd HAa KOOPDAMHATHOW IIJIOCKOCTH MHO-
AECTBO pellleHHil HepaBeHCTBaA € JBYMA INepeMeHHLIMH.

Cravania BLISCIHHAM, KAk HaliTH MI0KECTBO PENIENHH JHMCHIOrO Te-
paBeHCTBa ¢ JIBVMA IIepeMeHHEBIMH, T. €. HepaBeHCTBA BHIa ax + by < ¢
unu ax + by > e, rne x U Yy — LepeMeHHble, @, b U ¢ — HEKOTOpbIE
HHCIa, TPUYEM XOTA OLI OMH M3 KOd(pHHUIHENTOR ¢ WKW b oTAWHen oOT
HYJIA.
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PaccmoTpuM, HampHMep, HepaBeHCTBO X + 2y > 4 W zaMeHHM ero
PABHOCHIBEHBEIM HepPDABEHCTEOM

y>=0,0x+ 2

BribepeM MpPOW3ROAILHO 3HAMeAWC X, HANpUMep X = 2, W HaWaACM
COOTBETCTRYVIOMIEE eMY 3HaueHHe Breipaxeawmsa —0,5x + 2. IHoayuwnm
0,52+ 2=1. INapa uwmcen (2; 1) ABIsSIeTCA PEIIEHHEM YPABHEHHS
y =—0,bx + 2, Tak Kak of KoOpAWHATHE VAORJCTROPAIOT HTOMY VPaBHC-
nuio, Jlodule mapnt ymcenr BuAa (2; y), re y > 1, mampuMep mapnl
(2; 1,8), (2; 4), (2; 100) 1 T. 3., ABAAIOTCA pelleHHAMH paccMaTpHBae-
MOro HepapeHeTBa. Mbl HALLIK JIHITE HEKOTOPbIE PELIEHMHA HEePABEHCTBA
y > —0,5x + 2, Hrobnl mafTH BCe PEIICTHA JATNOTO IepPaBeIIcTRa, OyaeM
paccyiEIATE aHAJIOTHYHO.

Ilyers x, — npounssonabHo BbiOpaHHOe 3HAadenue x. Briumeiaum
COOTRETCTBYIONIee eMy 3nadenue Beipamenwa —0,dx + 2, Iloayuwrm
—0,5 - x, + 2. Ilapa uucexa (x,; ¥,), rae y,= —0,9x, + 2, apngerca pe-
meHdeM ypaBHeHHA ¥ = —0,bx + 2. Torma mapml umcena (x, y), rue
y > —0,dx, R 2 (T, e. ¥ > yg), ¥ TOALKO OTH Maphl, 00PasyioT MHOMKECT-
BO pelleHMH OaHHOT0 HepaBeHCTRA.

Teneps BBISCHHM, 4TO IIPEICTABJIA-
€T coD0 MOOKeCTRO TOYEK, KOOPAWIATLI

KOTOPBIX ABIAIOTCA pelleHHAMH Hepa- YA 'K

BeHerea X + 2y > 4. Ilua sroro nocrpo- 31 .

HM OpaMyo y = —0,0x + 2, oTMeTHM HAa ~ :

Hell TIPOHBBONBHYI TOukKy M (x: ¥,) &4 i ok
H IIPOBEIEM 4YepPes Hee IIPAMYI), IepIlleH- Yo —¢ M

AUEVAAPUYIO ocw X (puc. 58). Koopmir- 17 |

HaTel ToukH M yIOBIeTBOPAIOT ypaBHe- . d e 1 A
HEIO ¥ = —0,0x + 2 (rak Kak Touka M _ o 1x2 3 4 x
TPUHAICKHAT DTOH TPAMOIM), a KOOPAH- :

HaTbl J000H ToukH K(x,; ), The i = Y |

T. €. TOHKII, [JH(SHU.‘IUJRHHH{Jﬁ BLBILIIE TOY-
kA M, yAORIETROPAIOT TeparelcTBy Puc. 58
y > —0,bx + 2.

SHAYHT, HEPABEHCTBOM X + 2y > 4 3anaéTes MHOMKECTBO TOYEK HKOOp-
NUHATHOM ILJIOCKOCTH, DACLIOJOMEHHbIX Bbille npsmoi y = —0,5x + 2, 1. e.
OTKPBITAA TOAYILIOCKOCTE (IIONVILIOCKOCTE Oe3 IpaHHYHOH IpAMoM) (cu.
puc. 93). YTo0BI IOKa3aThk, YTo OpAMad iy = —0,0x + 2 He IpPHHALICHKHT
TOJYILIOCKOCTH, OHAa Ha pHCYHKe WiolDpaykeHa IITPHUXOROW JHHHCH,

Momxmo caenaTs Takoi BeIBoA. Ilpamasa x + 2y = 4 pazbduBaer MHO-
AECTBO HEe NPHHAJIEEAIINX €1 TOUeK EOOPIHHATHOH IIOCKOCTH HA IEe
o0JacTH: 00JacTh, PACTIONOAKCHHVIO BBINTE AaHHOW MpaMoH, W 0DJIacTh,
pacCIIONIOHeHHYI0 HHKe TaHHOH InpAMol. KoopaHHATEI Todyek IIepBoi 00-
JECTH VIAOBJAETBOPAKT HEPABEHCTBY X + 2y > 4, a4 KOOPAMHATHEL TOUYEH
BTOPOIH 00JIaCTH VAOBJIETBOPSIOT HepaBeHCTRY x + 2y < 4,

Mgl BRIACHWJIK Ha YACTHOM IIpHMepe, 4TO NpeicTaBider coboil MHO-
HeCTBO TOYER ROU[],D;HHH.THOﬁ ILIGCEOCTH, YIOBJIMETEODMIHIIITY HepaBeHCT-
BaM a@x + by < ¢ w ax + by > ¢, B cayvae, xorma b # 0.

HepaBeHCTBA C ABYMA NepemeHHbIMW 1M NX CUCTEM
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PaccMoTpuM nmpHMepbl HepaBeHCTB ¢ JABYMA MepeMeHHBIMH BTOPOM
CTelleHH.

MNpumep 1. Mzobpazum ma KOOPAHHATION MJIOCKOCTH MITOMKECTRO pe-
meHHil HepaBeHcTBa y = (x — 2).

Ay [ 2 HochGHM rpauK ypaBHEHHA

= {;r —. 23 DTMETI/IM Ha napabo-
e =(x - 2)2 DpPOM3ROIBLHYIO
TOIIL‘_E,T Mixy ¥,) 1 OpoBeleM ue-
pes BTy TOYKY NepHedHguRyIap
E och x (pwc. 59). KoopawHarh
Toukd M yIOBIeTBOPAKT ypas-
HeHHIO Y = (x — 2)°, a xoopgu-
HATBl TOUEH K (Xx,; ¥), TOe ¥ =~ Y,,
YI0BJIeTBODAT HepaBeHCTBY
y > (x — 2)°. BHaguT, pemeHLIMN
JIAHHOTO HepaReHCTBa ABJIAIOTCHS
KOOPJMHATEI TOYEK, HPHHAJIeHA-
¥ IMux napabore ¥ = (x — 2)%, u ko-
! OPAHMHATE TOYCK, PACTIONOMCHHEIX
Bellle ee. MpomecTBo pelleHHN
IToOTO HepaseHCTEA HSOﬁpaI&{EHO
Puc. 59 Ha pPHCYHEe 09, <

|
I
f
I
I
.
I
I
I
I
I

CxadaH ¢ vk.com/material100
Hpumcp 2. Uzobpazum na, ICOG]J,J'[HIIE"I"IIOH MIOCKOCTH MIOMKCCTRO pe-

MeHHH HepaBeHcTBa x° + y? = 16.

» HepagsencTBy X+ y % 16 yooBAETBOPAIOT Te€ M TOJBK0O Te HAphl THCET
(3HaYeHHH X U ¥), CYMMa KBAJpaToB KOTOPBIX He IOpeBocxonuT 16.
y I'paduxom ypasaenus x° + i = 16 garua-
eTed OEPYVAHOCTE ¢ HOEHTPROM B 2 HaAYAJIS
KOOPAMHAT M paguycoM, paBHBIM 4. JTa
OKPV:HHOCTE paszbiuBaeT KOOPIMHATHYIO
OIOCHEOCTE Ha JBG obmacTH: IHOMHECTBO
TOUeK, PAaclofoieHHBIX BHVTPH Kpyra,
Y H MHOMECTBO TOUEK, PACIIOJIOHHEHHBIX BHe
kpyra. Ilepsaa obnactn (puc. 60) mecTe
¢ OKPYMHOCTBIO SABJASTCA MHOMKECTBOM
TOYEE, HOODIMHATH KOTODBIX VIOBJIETBO-
PSIIOT HepamrencTRy x° + y© = 16, a woop-
IUHATEl TOUeK BTOPOH OOJIACTH VIOBJIET-
BODHIOT HepaseHCTBY X + i > 16.

Pic. 60

Mpumep 3. BuigcnmMm, Kakoe MHOKECTRO TOUEK 3aJaCTCS MEpPaBENCT-
BOM XYy = 6.

» I'padurom ypaeHeHHUA xlif = 6 dABIdeTcd ranepdoia. JToT rpadHE pas-
OHBaeT KOOPAHHATHYIO ILTOCKOCTE Ha TpH obaacTi: 4, B 1 C (puc. 61).
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ObnacTs A pacnoo#eHa BLIIIe

BETBH THUOEpOOJbI, JeRaIeil yA
B MEPBON KOOPAWITATHOH YeT- V4
BepTH, 00JdacTs B — Memay VKA
BETBAME TIHOepioibl, 00IACTH 6-
C — HMEKe BeTBW THANePOOJIR, 41 1
Jexkallell B TpeTbell KooOpIH- Yol- 3
HATHOH YHeTBEPTH. i o s
OTMeTHM Ha BeTBH THIepbo- RS R o (e 5
ABl, DPACIOIOMEHHOH B mHep- ~ 1-9

BOM EKOODIHHATHOHM YeTBEDTII, %\
Touky M(x, v,). Roopnuna- \
Thl TOUKH M YIOBIETBOPAIOT C ' T-6
ypaBHeHHIO Xy = 6, a Koopau- ]
HaTel ToUkH K(x,; ¥), TIe

Y > ify, YAOBJIETBODAIOT Hepa-

BEHCTBY XY ~ 6, TAR K&K IPO-
W3BeJeHIe KOOPAWHAT Kam 0N

Tourku obnacty A Goabwe 6. pyeo g1
SHAUNT, HKOOPAHHATEL TOYEE,
pacToJoMeHERIX B obnacTi A,
VIOBJIETBODAIOT HEpaBeHCTBY Xy = 6.
Ecnn Toura npuHamIe:kuT odaacta O, TO NpoH3BeIeHHEe KOODIHHAT

TAKOW TOYKH Takke Doawine 6. 3HAYHT, KOODAWHATHEI TOYek obDjgacTH

TAKIKE VIOBIETBOPHAIOT HepaBeHCTBY xy = 6. CxauaH c vk.com/material 100
ﬁHHJ’Il’H‘H"—IH[] MOMHO OJOKEA3ATE, YTO RKOODIHHATEL RHH{,,D;DIE& TOHKIH,
PaAcTIONOXKeHHOH B 0bJacTd B, VIOBJIETROPAIOT HepaReHCTRY xy < 6,

T. €. OHH He ABJAKTCA PellleHUAMH HepapBeHCTBa xy =~ 6.

{]T{!H}II;H. CIegyeTr, HTO MHOMOECTEOM TOUYEE, EOODIMHATEI KOTODPBIX
VIOBJETBOPAIOT HEPABEHCTBY XY =~ 6, ABadercd o0BeqHHeHHe obaac-

el A 1 C (cm. puc. 61).

ynpaxHeHus

447, fAenaerca nu napa uucen (—2; 38) pelleHHeM HepABEHCTBA:

a) 2x — 3y + 16 > Oy ™M (x + yWy — 8) <1;

6) x° + 3xy — i < 20; m i+ yi—x—-y=0;

B) (x + 3+ (y — 4)* < 2; e) 8x — by +x —y < 117
448. HalinuTe nBa KAaKHX-HUOVAL DeIleHHd HepDaBeHCTEAa:

a) y > 2x — 3; B) y<axt o 1;

6) y < 8x — 5; r) x* + y*<09.

449, HzobpaszuTe Ha KOOPIMHATHOH ILIOCKOCTH MHOM{ECTBO TOUYeK, 3ajaH-
HOE HEPABEHCTBOM!

a) y #x; 8) ysx—1; B}y}%x—l; r}yﬂf%x—B.
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450. Uz0bpaziTe HA KOOPIMHATHOH ILIOCHKOCTH MHOHECTBO TOUEK, 3aTaH-

HOEe HEPABEHCTBOM aXx + by = ¢, ecnu:

a) a=0, b=1, ¢#=8: 6] gl 0=10 #=8,

451. Hzo0pasuTe Ha KOOPAMHATHOH ILIOCKOCTH MHOMECTBO TOUYeEK, 3agaH-
HOE HEPABEeHCTBOM:

a) x = 3; 6) y < —1; By 1% ppiiledy M -3<y<3.
452. H30bpaszyTe Ha KOOPJIHMHATHOH ILTOCKOCTH MHO:KECTEO pellleHHH He-

PABEHCTBA:

a) ¥ < x° — 4; B) x° + y? < 25;

6) y=(x-2)"-1 r) (x — 1) + (y - 2)?< 4.

453, (Hna paboms: 6 napax.) HzobpaauTe Ha KOoOpIMHATHOH ILTOCKOCTH
MHOMECTB0 pelleHul HepABEHCTBA:
a) xy < 4; 0) xy > —6.
1) Pazbepure coBMecTHO npumep 3, NpUBeAEHHBLIH B NyHKTE 23.
2) PacopenmennTe, KTO BBRIIOJHAET 3ajaHHe a), a KTO — 3agaHHe 0),
U BbIIIOJHHUTE HX.
3) IlpoBepkTe APYC V APYVra NPABHIABHOCTH BBINOJIHEHHS 38TAHHS
M HCIpaBbTe OMIHOKH, €CJH OHH JONYIIeHE.

454. Kakoe MHOXeCTBO TodYeK 3ajJaeTcd HepaBeHCTBOM:

a) x2+ y* —6x —4y + 13<0;

6) 2 _ 4y — ¥+ 5 =07 CxaudaH ¢ vk.com/material100
455. SagaliTe HEPABEHCTBOM C [ABYVMSA IepeMeHHbIMM:

a) Kpyr c neatpom B Touke (2; 0) m pagmycom, paBHBIM 3;
0) MHOMEECTBO TOYEH, DACLOJOMEHHEBIX BHE KPYIa ¢ LeHTPOM B TO4-
ke (0; 4) 1 paguycoM, paBHBIM 2.

456. Oommare HeEPABEHCTEOM MHOEECTBO TOYER R{][]I),I[HHHTH(]ﬁ ILMOCEOC-
TH, PacIOoMoEHeHHBEIX:

a) BEINIe Mapadoldbl ¥ = x° — 9; 6) HIDRe mapadoasl ¥ = (x + 2)°.
457. Mz00pasyuTe Ha KOOPAMHATHOHR ILIOCKOCTH MHOMKECTBO PeIlleHH He-

paBeHCTRAa:

a) xy = 0; 6) xy < O.

458. llocrpoiire rpadiuy yvpaBHEHHA:
-y

Xx

a) xz—y:%:D; 0) 0.

459. llpeacraperre B BMAe PALMOHAILHON Ipo0M:
x -1 1l -x
x+2 2 4+8+2
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460. Peiuure cucreMy ypasHeHMIH

S5x — y- 2=0,
x° - 2xy +y°=4.

24. Cuncrembl HEepaBeHCTB C ABYMSA NepemMeHHbIMU

PacemoTrpuM cHCcTeMy HepaBeHCTB € JABYMSA NepeMeHHBIMN

x <y,

y<x + 2

Ilapa gmcen (1; 2) sHaveHHH IepeMeHHBIX X H i ABIAeTcA pelleHH-
20 KaK IIepBoro, Tax 1 BTOPOI) HEPABEHOTEA CHCTEMEBEI, T. €. ABJAHETCHS
ofwum peneHueM HEpParReHCTB 2TOH cHcTeMbl., Takywo mapy uUHces Hazbl-
BAIOT PelleHUeM Cucmembl HepaseHems ¢ dsyma nepemerHoimi. MHo-
HeCTBOM ]J'E].HEHI/II.::I CHCTEMEBL HEPABEHCTE O AdBYVLLH IIepeMeHHBIMIT ABJIAST-
cA TepecedeHHe MHOMKECTE PelleHHH BXOJAIIHMX B Heé HeparencTB., Ha
KOOPAMHATHOH ILJIOCKOCTH MHOMKECTBO DPelleHMH CHCTeMbl HEpPABeHCTEB
H30DPAHASTCH MHOMECTBOM TOYEK, IIPEACTABIANINX cOD0H 001V SHACTE om/material100
MHOKECTB, 3ajlaBacMbIX HepPaBeHCTBAMM, BXOJAAINHMH B CHCTEMY.

PaceMoTpuM LIpHMEpHI.

IHHpumep 1. BeiscHum, KAKOE MHOMECTBO TOYEHK 341a8T HA KHOOPJUHAT-
MO MTOCKOCTH CHCTEMA TePAaBeHCTS

x* +y' =4,
x+y=1,

» IlepBoe HepaBeHCTBO CHCTEMEI
3aflacT ma KOOPAWMHTATION TJ0-
CKOCTH EKpPYTr ¢ [OIeHTpOM B Ha-
UaJie KOOPIHMHAT M PAIMYCOM,
pasueim 2, Ha pucyure 62 oro
MHOHeCTBO TOUeK NOEA3AHO I'0-
PHU3OHTAJNILHOMH ITPUXOBKOM. :
Bropoe wepaBencTBO  3a7aéT
MOJAVILICCKOCTh, KOTOpadA MHoHKAa-
38HA HA pHCVHEe 62 HaKJIOH-
HoH MmMTpHUX0BKOoH. MuomecTno
pellleHHH cHCTeMEI H300pazeHO
JABOHHON IITPHXOBEOM. 1
Hrar, MIOKECTROM TOUCK, KOTO-
poe 3ajaeT cHcTeMa HepaBeHCTE  Puc. 62

=Y
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x?+ y? <4,
x+y=1,

ABJAeTCA CerMeHT, INOKasaHHBLIM Ha pucyHKe 62 aBOMHOM WITpH-
XOBKOI.

OcTranoBumca IID,IL]}UﬁHEE Ha IODpHMepax CHCTeM, COCTOAINIHX H3 ABYVX
JIMHEeMHBIX HepaBeHCTB.

MNpumep 2. Maobpazum ma KOOPAHHATION MJIOCKOCTH MITOMKECTRO pe-
HWIeHUH CcHCTeMEL

f[yzx - 2,
ly>-1,5x + 8.

P MuosecTBO TOUeK, 3ajlaBaenMoe HEI}BLIM HE[JIE[EEHCTBDM, — HGJI}TH.II'DC-
KOCTh, DACHOJIOMKEHHAA BbIlle LpaMol g = x — 2. MuOMKecTBO TO-
UeH, 3ajJaBAaeMOe BTOPbIM HEPABEHCTBOM, — IIOJIVILIOCHOCTb, PACIO-
JoXXeHHadA Bblle npAmMoi Ky = —1,dbx + 3. IlepecedeHne »THX

MHOZEeCTE OpelCcTaiBJgdeT coboH YI0JI, OTMeUeHHEIH Ha KoOopIHHAaT-
HOH ILIOCHOCTH ABOMHONH IITPUXOBHKONH (puc. 63).

IIpumep 3. BeigcHuM, KaKOe MHOKECTEBO TOYEK 3a88aéT HAa KOODPJHHAT-
HOH TIOCKOCTH CHCTeMA HepaBCHCTR

ys2x +1,
y=z2x - 2.

CrauaH ¢ vi.com/material100

b MHomxecTBO TOYeK, 3ajlaBaeMoe IIepPBbBIM HepaBeHCTBOM, — IIOJY-
ILIOCKOCTL, PACIONOMKEHHAS HIDKe Opamoi y = 2x + 1. MuoxkecTBO
TOYEK, 34IABASMOE BTOPBIM HEPABEHCTEOM, — IOJIVILIOCKOCTE, PAC-

N

Y

A
-

=Y
—t
.

=Y

Puc. 63 Puc. 64
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MOJOMREHHAS BBINE NpsSMoi y = 2y — 2. Tak karx yrmnossie xoadidu-
IHMEeHTEl OPAMBIX

p=2x + 1 yg==2x~—2
paBHEI, TO IOpAMBIe IMIapaljaeSIEHBI. C.IIEJIGBEI.TEJI]:HG, nepecedueHuemM

yKasaHHBIX IIOJYILJIOCKOCTeH sABJIAeTCHA IoJoca, HM300pa)KE€HHas Ha
pHCYHEe 64. <

ynpaxHeHus

461. flsnserca nu pelleHUeM CUCTEMbl HEPABEHCTE
{xz -2y > 1,
3x+y>3
napa 4mucen:
a) (4; 2); 6) (=55 1); B) (-2; -1); r) (6; —5)?

462. (na padomst 6 napax.) lloka:kHUTe IITPHXOBKOH Ha KOOpPJAHWHAT-
HOH ILIOCKOCTH MHOMECTBEO PelleHHH CHUCTEeMbl HEePABeHCTB:

y=x-3, —2x+y< -1,
8) {yﬁé—x+3; ") {x—y>3;
5) {x—Ey{ai, 0 {x+y¢:3,
xX+y <3; xX=y <2. Crkadad ¢ vk.com/material100

1) O6ecyaure, K KakoMy BHJAY ya00HO NpHBecTH HepaBeHCTBA CHC-
TeMBI B 3afganuax D), B) ¥ T).

2) PacopepgennTe, KTO BBLIIIOJHAET 3aJaHHMA a) H B), a KTO — 3ala-
HHUS 0) U r), H BBIIOJHHTE HX.

3) Ilpomepnre Apyr ¥y Apyra, TPaBUILIQ JHA MOKA3aM0 MIIOKECTRO
pellleHHH CUCTeMbl HepABEHCTB B KaRIOM cJydae.

463. H300paszuTe Ha KOOPJIHHATHOH IIOCKOCTH MHOEECTEC pellleHHH cHC-
TEMBI HEPDABEHCTE:
a) x=2, 5) x<-1, ) x+220,
i 0 B
x=21; y>0; y-3<0.
464. 3agaiiTe cMCTEMON HepaBeHCTB!
a) NepBy0 KOOPAHMHATHYIO YeTBepTh (BEKJHOYadA OCH KOOPAMHAT);
0) TpeTbi0 KOOPAHMHATHVIO YeTBepPTh (BKJIIOUAA OCH KOOPAHMHAT).

465. Hzo06pasuTe HA KOOPJAHMHATHOH IJIOCHEOCTH MHOMECTBO pelleHHil cuc-

TEMBI:
[y ;L-*xz, x° +yzi~l9,

) ly < 4; ®) (x-3)+y*<9;

5) [£ + 1 <4, ny 1@ =2F +(y+1y 21,
|x-y>0; (x-2) +(y +1¥ <9.
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466. (Badava-uccredosarue.) 1lpn karux sHaueHUdAx kB u b cucrema He-

[y<3x-1, ’ 2
ABEHCTB 3aAaéT Ma KOOPAWHATIION TLIOCKOCTH:
» ly>kx+b > o ’
a) 1mmoJaocy; ) yrou; B) UpAMYyH?

Mo:xker JH 2TAa CHCTEeMa He MMETh pelleHHH?

1) O6cyaure, Kakoe MHOMKECTBO TOUYeK 3aJaéT HA KOOPJAHHATHOI
IUIOCKOCTH KaXKJj0e HePABEHCTBO CHUCTEMBI.

2) BrlacHHTe, OpH EKAaKHX 3HAUeHHAX £ B b cHcTeMa HepaBeHCTEB
3ATAET IIOJOCY; YTOJ; OPAMYH.

3) Jlna ramaoro caydyaa TPOMITIOCTPHPYHTE CROM OTRET PHCYITKOM,
4) IlpupennTe IIpHUMep, KOTIAa Takad cHCTeMA HepaBeHCTE He HMeeT
PEIIEHH.

467. BagaiiTe cucTEMON HEPABEHCTB!

a) TpeyroJbHHE, H300paskeéHHLIII Ha pHCYHEKe 65, a:
0) xonbno, U300paKéHHOE HAa pHCYHEe 65, 0.

ﬂ} Yi ﬁ.] Yi

3

/_\ CkadeH ¢ vic.com/material100

Puc. 65

468. OgHa U3 cTOPOH ocTporo yria npoxogur depes touru (0; 0) u (3; 38),
a apyraa — uepes Touku (0; —2) u (3; —2). BagaiiTe oTOT YOOI CH-
CTeMOI HepaBeHCTB.

469. Peiuure ypabHeHHe:
a) (x + 2)* + 9(x + 2) + 20 = 0;
6) (x — 5)*+ 2(x - 5)—-63=0.

470. Haiinure obiaacrs oupejeneHud QYHEUUU Y = \/x -5+ J15 - X.
471. Joka:xuTe, YTOo AaA JKOOO0r0 3HAUeHHA X BepHO HepAaBeHCTEO

6x(x +8) —(bx — 27T)}x + 17) > 0.
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KOHTpONBbHLIE BONPOCHLI U 3aaHNA

Y70 HasbiBAeTCA peleHneM HepaseHCTBa C ABYMSA nNepemMeHHbIMK?

Kakyio napy 4vucen Ha3biBalOT pelleHneM CUCTEMbl HEpPaBEHCTB C ABY -
MSA NnepemMeHHbIMN?

N3obpa3ute Ha KOOPAWHATHOW NNOCKOCTM MHOXECTBO pelleHUin He -
paBeHcTBa: a) x +y =4, B) xy = 4.

Ma3obpasuTe Ha KOOPAWMHATHOW NNOCKOCTM MHOXECTBO pPEeLUeHMid CWUC-
TEMbI HEPABEHCTB

x®+y*< 36,
x+y < 6.

Hnsa mex, kmo xouem 3namov OoJbuLe

25. HekoTtopbie NpuémMsbl peLueHuns
cCUCcTemM ypaBHEHUA BTOPON CTEeneHwu
C ABYMS nNepemMeHHbIMU

PaccMOTpHM Ha NTpHMepax HEKOTOpPbIe NPHUEMBI pelreHnA “EHtrre om/materal100
ypaBHeHHUIl, B KOTOpPLIX 00a ypaBHeHUS BTOPOil cTeneHu.

Mpumep 1. Permum cHCTEMY YPaABHETIHH
2 -9 -x+38y=0,
X -xy+y="1.
» B sT0il cHCcTeMe MHOrO4YIeH, 3allMCAHHLIA B JIeBOIl YaCTH II€ePBOrO
VPaARMEHHA, MOKI0O PAs3JIOKATL A JHMEHHLIE MIIOMKHATETH;
X -9 -x+3y=
=(x — 3yMx + 3y) — (x — 3y) =
= =gt Ay,
CHcTeMa ypaBHeHHII NpHMeET BH/I
(x-3y)(x +3y -1 =0
xt-xy+y=".

IMpouzsenenne (x — 3y)(x + 3y — 1) paBmo UYAI0 TOTAa W TOILKO
TOTAA, Korjaa x — 3y =0 mmm x + 3y — 1 = 0.

PemesnamMu HCXOIHOH CHOTEMBI ABJIAKTCA Te HMAPE 3HAUEHHH IIe-
PEMCHHBIX X W I, KOTOpPHIEe YVIOBJICTROPAIOT CHCTeMe VpaRHeHHWH
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{x—3y=ﬂ, 1)

X -xy+y="7,
HIH CHCTeMe VpaBHeHHi
x+3y-1=0,
g R (2)
*X—-xy+y="1.

H{)ETOMF MHOMXKEeCTBOM []E.U.IE‘HHF{ HCXOAHOM CHCTEeMbl SABJAETCH
obbeguHeHHe MHOMecTB pewenuii cucrem (1) u (2). T'oBopsar, uro
JaHHAaA CHCTeMa PaABHOCHJBHA COSOKYRILOCIMI CUCIEM YPaEHENUi

(1) u (2):

| x-3y=0,

{xz —-xy +y="1,
x+3y—-1=0,
{xz —xy +y="1.

Pemmm IIEPEYVHY CHOTEMY . Brimonuus IOOCTAHOBEY X = gy, ITOJIVHITM
KBaAPATHOE ﬂ)aBHPHHe 6y° + y — 7 = 0, KOPHAMH KOTOPOTC HBJA-

I0TCA 4YMCIa Y, =—IE, ¥,=1. IlogcraBHE HMX BHAaUeHHA B [epBOE

gons 1
ypaBHeHHe, Haiijgém, 4TOo x1=—3§, x,= 3. 3SHaum|T, cucrema (1)

i 1 1 CkauaH c vk.com/material100
UMeeT pelieHus [—35; _1E u (3; 1).

PemuMm cuctemy (2). BEIIOMHKME DOACTAHOBEY X = —3y + 1, moayuumM
KBajipaTioe ypasmnenue

(-3y + 1P -y(-38y+1)+y-7=0,
RGT{)]C)GE nocJje ynpomeuuz ﬂpHMET BH]
20 -y—-1=0,

1
——, y4= 1. ITogcTaRUR 9TH 2HAUEHUA B IMePROe YpaBHe-

OTKEYAA U= 5
HHe cucTeMbl (2), HalgéMm, 4TOo X; = 2 a, x,=—2. 3Ha4YAT, CHCTe-
ma (2) wmeer pemenus (2,5; —0, a) (-2; 1).

HGXO,I[HB.H crcTeMa HMeeT 4 pellleHII .
OrBerT: (—3;—:: —1%), (3; 1), (2,5; -0,5), (-2;1). <

Taxkum obpaszoM, MBI pelllnJIN MCXOJAHYIO CHCTEMY YpaBHeHMIl, 3ame-
HHUB €€ COBOKYIIHOCTBIO JBYX CHCTEM.

IIpumep 2., Pemm cucTeMy ypaBHenuH

2x*+ 8y = xy,
x% -y = 3xy.
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» Bocnonsayemcsa cnocodom cinoxenusi. Ilepsoe ypaBHeHHMe OCTABHM
fe3 M3MEHEHHS, 4 BTOPOE VMHOMKHM HA 3. SATEM CIOMHM IIOUIeH-
HO JeBBle W TNpaBble WacTH VvparAerawid. [logyawm  ypaBHeAHe
5x% = 10xy, KOTOpPOEe MOKHO TIPEACTABATL B BHAe x(x — 2y) = 0.
SHAUHUT, HCXOAHYVIO CHCTEMY MOMKHO 3AMEHHTE PABHOCHIBHOH el co-
BOKVIITHOCTBIO JIBVX CHCTEM:

I X =0,
x'—y= 3xy,
x =2y,

x* —y=3xy.

Ilepeas cucrema nMmeerT eguHcTBeHHOe pemreHue: (0; 0), Bropasa cu-
cTeMa HMeeT nea pemrenma: (0; 0) u (—1; —0,5).
Hexoaaasa cuereMs MMeeT JBA PeINeHHA.

Orser: (0; 0), (—1; —0,5). <
HHpumep 3. Pemum cucremy ypasHeHMI

2 2
Sy Tt a&xyty =14
A -bxy-3y—-T7=0.
» Jleas 4yacTh NEpPBOIO YpaBHEHHMH CHCTEMbI — OJ[HOPOIHbLIHCRAGFHL oM/ materall00
uIleH, T. €. MHOTOWIEH, KaiKIBIH YieH KOTOpPOTO HMeeT OIHY H TV

e CcTelledb. 5
Pazgeanm obe @acTH TepROTO YPaBHEHHMA Ha Yy, NpejAlosaras,

x
gro y # 0. TlonyumM KBajpaTHOe OTHOCHTEIRHO — YpaBHeHHe
i

X
3(5

Boro ypaBHeHHA cHcreMbl. Ho Tak kak mapa (0; 0) He aBasercs
pellieHHEeM BTOPOI'O }FPHBHEHHH, T™TO CHCTeMa

2
+ 4% +1=0. IIpu srom mb morepsem pemenne (0; 0) mep-

s

2 =By =8y —T=0
ABJIAETCA PABHOCHJILHOM MCXOZHOI cucreMe.

O6osuauns = OykBoil {, mONYyUYUM ypaBHeHHe 3t:+ 4t +1=0.
Y

Pemms ero, nHaiiném, uto t, = -1, ¢, = L ore £=_1pnm £= =1
3 y y 3
1

Orcroga x = - HIH X = —Ey.
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Taxkum Oﬁp&BDM, penenne MCXOAHOM CHCTEeMbl MOKHO CBECTH K pe-
IMeHHK COBOKYIIHOCTH [ABYX CHCTeM:

i xz_y,
x2_5xy_3y_7=01

el
X = 3-”’
¥ -5xy-3y-T7=0.

Pemue nepeyw cucTeMy, HAWAEM, 4TO

e a2 A 3 - V177 B -3 - 177 3+ 177

= 18 "#AFT j1a *5 qg =¥~ " 18
Pemine BTOpPYIO cHCTeMYy, HaMJAEéM, 4TO
T D
Ty =ng Ya=—1ig Ty==l; ge= 8
OrBerT:
(-3 +177_ 3 _m?) (—3—J1??_ 3 + 177 (i. 13} L 3). <
12 ’ 12 ’ 12 ’ 12 S 167 T 16 Perintots oy

lIpumep 4. Pemuum cucremy ypasBHeHMI

x* + 3xy + y* =11,
XY X+l =0

CrauaH ¢ vie.com/material100

» VYpaBHeHHMS B 3TOH CHCTEMe COAep:KaT CyMMYy IepeMeHHBIX x + y,
MPOUSBEEHAE Xy W CyMMYy KBaapatoB x° + y°. Eenw B sroit cucre-
Me 3aMeHHUTb X Ha Y, a ¥ Ha X, TO OOJIYUUM TV iXe cHcTeMy. Takue
CHUCTEeMbl HAZBIBAKT cuMmempudeckumu cucmemamu. Ux ypnoduo
PEeIIaATE, BEOAA HOBRIE NEeépPEeMEHHBIE.

Ilyers x + ¥y = u, xy = v. Torga
2+ yi=(x+y) - 2xy=u®- 2v.
B pesayibraTe moay4duM CHCTEMY

u2—2v+3u:11,Te u +v =11,
v+u=>5, "7 lv +u =5.
Pemins aty cucreMy crocodoM IOJACTAHOBKH, HAWAEM, 4TO U, = —2,

v =T, y= 3, v,= 2. BeinonHEns oOPATHYIO 3aMeEHY, IIOJIYIUM COBO-
EYVIIHOCTE CHCTEeM

x+y=-2,
xy="1,

x+y=3,
xy=2.
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IlepBasa cucTema He HMeeT pemeHHl. Bropaa mmeer pemenus (1; 2)
u (2; 1).
Oreer: (1; 2), (2;: 1). 4

ynpaxHeHus

472. Pemiure cucTeMy ypaBHEHWMIL:

2) (x — 2y4)(x + 3y)= 0, 5) x®—4xy + 3y*+ 2x — 6y = 0,
- f=12; xP-xy +yi=".

473. Pemure cucreMy ypaBHEHMIl:

o x+xy-2y° - x+y=0, ﬁ)JIxz—ﬁxy+5y2—x+5y=[},
x* + y? = 8; |2 - 205 = 5.
474. HafiauTe Bce peleHHUS CHCTEMBI ypaBHEHfo'
x*-3xy+14 =0, )[ - 6y = xy,
3x%+ 2xy —24 =0 |3x* - 8y = 0,5xy.

475. Pemuure cucreMy ypaBHEHWIA:
a) x>+ 3xy - 10y°= 0, 5) & +axy -6y =0,
x* - 4xy + 3y =0; X+ 3xy +2y-6=0.

GET G i CkauaH c vk.com/material 00
476. Haiifure Bce pelleHHs CHCTeMbl YPABHEHMIL:

¥y _ 25 X

L | X wllia
ay{y =x 12° o) {y «x 2,1,
- P =T; x+ y? = 29.
477, Peminte cucTeMy ypaBHEHHII:
2 N 2 _
a) 1% + xy = 6, 6) xz xy =1,
v+ xy=38; y —-xy =9.
478. Pemiure cucreMmy ypaBHEHHIL:
2 2 _ 2 2
2} x4 = 25, 6) x" +y = 26,
xy =12; x+y=86.

479, HaiifuTe MHOMKECTBO pelleHHil CHCTeMBbI:

a) x*+xy +y* =1, 6) x*+ xy+ y* =19,
X+ XY+ =D} XXl =1L

480, Pemrure cucreMy ypaBHEHHIl:
P 4x(x+ y)+ if =49, 5) [3x@Bx-4y)+ 447 = 64,
4x(x — y) + y* = 81; 13xBx+4y)+4y =16.
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JASHGAHUTeNnBHbIE ynpaxHeHus K rnase IV
K naparpadgy 7

481. JokasKuTe, YTO YPABHEHHE HE MMEEeT pPelIeHUH:

a) x?+ dxy + 4"+ 5 =0 B) x° - 2x + y* — 4y + 6=0;
6) x%— 2xy + 8 + y° = 0; r) x%y? — 2xy + 3 = 0.

482, loka:;xHTe, YTO VpaBHeHHe HMMeeT eTHHCTBeHHOe pelleHHe:
a) x?+ 1y +2x+1=0; ) ¥ —2x+ y* + 4y + 5 =0.

483. CocraBere ypaBHEHHE, rpapHKEOM KOTOPOro ABJIAETCH:
A) mapa OpsIMBIX ¥y =X + 5 1 y=x — 3;
6) OKPYRHOCTE X~ + y> =4 u napa NpAMBIX ¥ = —3 u g = 3;
B) runepbona xy = 6 u okpyxHOeTh x° + y° = 1.

484. TTocTpoiiTe TpahUK YPABRHEHM:

a) 2+ —2x —dy + 5=0 B e e U
485. IlocTpoiiTe rpad®HE VYpaBHeHHA:
y-—x £+ -16
a) =—5 =0; p) 21V 10 _
x =2 yz 4
2 2 2
0) ‘u._ ol 0; r) Ly—l = 0. CkauaH ¢ vk.com/material100
-1 x? - y“:

486. IIpu KaKOM SHAYEHMM ¢ OKPyXHOCTE (x — af + (y — 3)° = 16 npo-
XOOUT Yepes TOUKY:

a) A(2; 3); 6) B(7; —-1); B) C(—2; 7); r) D(1; 5)?
487. Haiiure le/ble pelleHUs YPABHEHUS:
a) x? - ¢y = 5; 6) x* - y?=8.
488, PemnTe rpadpHuecKH cHCTeMY VpaBHeHHIH:
o Ut rE L=, {214 =10
o (B 3
y=x"—4x—+ 4, Grgaloaegs s 8l
) {xz—l- yf=25, 0) {y:—xz-i—ri,
y=2x"-14; y = |x.

489. 1306pasuB cXeMaTHYECKH TPaHKY YPABHEHHH, ONPESeJIHTE, HMEET
JH pelleHHA CHCTeMa YPaBHEHHH H CHKOJIBKO:

xX*-y+11=0,
a .
) {y+ X =4:
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é {(x+3f~'+(y+4)2=1.
) iy .
x-2Y+(W-1)=4;

) {y = |,
- 1l 3
=x" —y =0,
5 y
490. CkonbKO penleHHH MOMKET HMeTh CHCTeMAa YVpaBHEeHHIl
x2 " yz e r}l!
2
! e o 41
rIe 7 — IOJOKHTeIbHOe UHCI0?

491. IIpyr xakHX 3HAUYeHHAX M cHeTeMa VpaBHeHHH
IE L y2 =, 5,
X=pyg=m
UMeeT: a) oAHO peluieHue; 0) gBa pelreHusA?

492. PemnTe cHcTeMy yYpaBHeHHH:

x+3y=-1, 2% — 8y — 5x — 2y = 26,
Y A r) "
X+ 2xy+y= 8 r-y=4

6) ] 2x —y=1, o {43:"" - 9y2 + x — 40y = &Byan c vk.com/material 100

1xy—y2+3x:—1; 2x - 3y = 5

. 2x +y -11= 0, o3 322 + % +8x +18y = 5,
Ex—l-ﬁy—yg—ﬁ:{}; x-y+2=0.

493. HalinyuTe BCce peleHHd CHCTEMEI VpPaBHeHWH:

x-y=4, 2x — y =0,
) ; B) ¥
(x -1y +1)=2xy + 3: (x +1¥yr +4)=2xy—1;
ﬁ}{y—x:l, 0 x+y=1,
2y +1Wx-1)= xy+ 1; (x -1y +5 =y -12.
494. PeminTe cucTeMy VpPABHEHHI:
xy =:—12; 3x®- 2y*=172

495. Pemunre cucreMy ypaBHEHMIA:

& x*+3x -4y = 20,
x*-2x+y=-5;

5) Yy +3x-y=1,
yz+'ﬁx—2y=1.

HNononHUTenbHbIE ynpaXHeHWs K rnase [V
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496. PemnTe cHcTeMy YpaBHeHHIH:

2) X iRy =0, 5) x ey =10,
xy+x-—-y=18; xy-2x-2y=2a

497. Pemrure cucreMmy ypaBHEHHIl:

2) [(x +y)(x -y)=0, g 12+ ¥ =25,
12x-y=1; (x - 3)(y—5)=0
6) {x2+ y® =100, ) Jx? - g =5{II
(% - Ty)(x + Ty) = 0; |y + 1) =
498, PemnuTe cHcTeMy YpaBHeHHI:
R B | x +y =14,
a) «x y 6 B) L S O
2x - Yy =9; y X 127
1.1 1 [e=u=2,
6) ix y 20 Nix_y_5
x + 2y = 14; 1;; x 6
499, Hmeer nm pemeHMA cucTeMa YpaBHeHHH
3x -4y =-2,
3x + !'f - 10 CkauaH c vk.com/material100

x*—y*—x+y =100?
900. HMeroT 1H 00IIVI0 TOUKY TpadHEH YVpaBHeHHH
x+y=",2x-y=2, x*+taxy-y’-y=17
001. Pemture cucreMy ypaBHeHMIi:
) x*+y*+x+y=18, ) (x+ y)-2(x+ y)=15,
x:—y*+ x — y=6; x+ xy+y=11;
} L+ xy="12, 9 (x+ yf — 4d(x+ y) =45,
X +y= 8 (x— y¥—-2(x- y)=3.
902. Ecin yMHOKHUTE KBaJpPaTHBII TPEXWIeH ax’ — 2x + b na KBaJIPaT-
HBI Tpéxunren x° + ax — 1, To momyumuTeA MHOTOUWIeH TeTBEPTOMN

cTeNeHM, B KOTOPOM KO3Gb®@UIMEHTH IpPU X° M X COOTBETCTBEHHO
parnnt 8 w —2, Hafiqure a n b,

503. CyMMa ABYX MOJOKUTENBHEIX YHCET B D PA3 DOJbIIE WX PASHOCTH.
HalianTe »TH 4HMCIa, €CJaH H3BeCTHO, YTO PA3HOCTh WX KBaAPATOR
pasua 180.

904. IIpouaeegene neyX uMcen B 15 pas Doablle HMX cyMMBL. Eean
K OepBOMY 4YHCIY OPHOABHTE VABOEHHOE BTOpPOE YHCIO, TO HOOOY-
yuTcA 100, HaiiauTe oTH UHcIa.

ELENLVE YpaBHEHWA 11 HEPaGBEHCTEA C OBYMA MNepemMeHHbIMMK



505. PazHoeTs EBajpaTok IBVX uucena paeHa 100. Ecnur u2 yTpoeHHOro
IEPBOTI0 YHCJA BBIUECTh VABOEHHOE BTOPOE YHCIO, TO IMOJMYIHT-
ca 30. HainuTe aTh uMcma.

506. Hafiiure aABY3Madnoe 9HUCI0, KOTopoe B 4 pasa 00MLINE CYMMEI €T0
mudp 1 B 2 pasa GoJblle MPOH3BeAeHHA ero HUbp.

507. Ecan yHcIHTe s ODBIKHOBEHHOH Jpo0H BO3BeCTH B KBajJpaT, a 3Ha-
MEeHATe/Ibh YMEeHbIIUTh HA 1, To mnoayduresa apodb, pasHas 2. HEeaun
e THECIHFTENR ,E[I]{]ﬁI-I YMEHBINTHATE HA 1, A4 JHAMOCHATEIh VBEEIWNYHTE

1 i
Ha 1, To monyumrcsa Apods, pasHas . Haligure aTy Apodkb.

508. Ecin upcaurens 00bIKHOBEHHOH ApodH yBeIHMUMTh HA T, 8 3HAME-

3
HATEeJE BOSBECTH B KBaJpaT, TO HNOJYYHTCH ,EI,IJDGL, paBHaA I Ecau

JKe YUCJIUTeJbh OCTABUTH De3 M3aMeHeHHHA, A 3HAMeHATe/b VBEJIUYUTH
. 1 "
Ha 6, To noanyuyureda aApods, paBHAdA > Haiigure sty gpobkb.

509, Juaronann npaMoyroidnnnka pasna 15 cm, Ecow oany 3 ero cro-
POH YMeHBIIUTh Ha 6 cM, a IpyIyio YMeHBIIHTE Ha & CcM, TO IIepH-
MeTp vMeHbIHTeH B 8 pasa. Hailigure cTOpPoOHBI HPAMOYIOJILHHEA.

510. Bacceiidn HaNOJIHAeETCH uepes Lepsy Tpydy Ha 5 4 ObicTpee, dem
Heped BTOPVHY. EH.’CCHI&H RIQUAHO HAIIODJIHATE, ECTH OTEDBEITE CHAYAJIA
OJHY IIepBYVIC TPYOY Ha O 49, a 2aTeM OJHY BTOPYI0 Ha 7,9 9. 3a _
CKOJIbKO YACOB HAIIONHUTCH DAacceilH 1IpH cOBMecTHOH padore ol com/materallon
TpyO6?

511. Yrobel HATOMHUTE DACCEHH, CHAYANA OTKPBLIM OJHY TPYOY M uepes
2 ™, He 3aKprIRad e¢, OTKPELIH BTOPVIO. Hepes 4 4 cOBMeCTHOH pa-
6oTel TpyD DacceilH ObL1 HamoaHeH. OjgHa Bropasa Tpyda mMorma Obl
HATIOJMHUTE Oacceitn B 1,5 pasa OblcTpee, WeM OAHA TepBasg. 34
CKOJBKC YACOB MOMHO HAOOJHHTE OaccelH deped KamIavio Tpyvoy?

212, U3 npyx ropomoB, paccTogHHe Me:HIY KoTopekiMH paBHo 270 uM,
OJHOBPEMEHHO HABCTPEYY APYI APVIY BbIXOJAT JBA HOE314 U BCTpe-
THHTEH 9epes 3 y. Ha Bech I¥Th OJHH H3 IIO0e3T0B TPAaTHT H:A 1 q
21 muE doaenie, Yem apyrof. HaWinuTe ckopocTe: Kakaoro moeasa.

013. U3 nyuxroB M w N BRIeXanw OJNOBPEMENIIO MABCTPEYY JIPVL JIPY-
ry apa aproModmiId. OJHH H3 HHUX IpHeXal B OVHET N uepes 1 u
15 MmuHE nociae BeTpeuw, & Apyroi — B nyHET M gepes 48 muH
nmocrae Rerpedd. Paccrosnne mexxay nynxrama M un N pasimo 9 k.,
HaiigiTe crOpoCTH aABTOMOOHIIEH.

ol4. [I[poe TYPHCTOB HAVT HaBCTpedy APYT IPYry Ha NYHETOE A u B.
lleperiii Bhiuen U3 nyHeETa A Ha 6 4 Ho3de, UeM BTOPOH M3 LVHETA
B, m opm ncTpede 0Kazanoch, 9YTO O mpomeéT na 12 kM Mennire
sroporo. Ilpogomxaa IBH:KeHHE ¢ TOH MKe CKOPOCTBIO, TEPBEIA IpH-
el B OyHKET B uepes 8 u, a Bropoil — B OvHKT A uepes 9 u
nmocae Berpedr, HafinTe CKOPOCTL Ka;kaIoTo TYPHCTA.

§

NononHuTenbHble ynpaxHeHusa k rnase |V 147



148

K naparpadgy 8

515. Mzob0pasuTe HA HOOPIAMHATHOH ILIOCKOCTH MHOMECTBO PelleHMil He-
PaBEICTRA:

a) y — 2x > 2; 6) x +y < —1.

916, Nz00pasuTe HA KOOPAMHATHONR ILIOCKOCTH MHOMKECTBO TOUEK, 38AH-
HOC HCPDABCHCTBOM:

a) (x —3)° + (y + 3)° = 4: 6) y =x”— 5x + 6.

517. T'me ma KOOPAWMITATHON TIIOCKOCTH PACTIONOKETLI TOYKH, ¥ KOTOPLIX:

a) abcuucca Donablie OPAHUHATHI;
0) opgunara Soabime adcIHucenr?

018. Kakoe MHOMeCTBO TOYEK KOOPJAMHATHOH ILJIOCKOCTH 3ajaércsa Hepa-

BEHCTBOM:
¥ p -~ 2 5

a) x2+ y® — 4x - 8y < 0; 6) x> —6x +y+4 > 07

519, HaobpasuTe Ha KOOPAHMHATHON IJIOCKOCTH MHOMKECTBO pellleHHII He-
paBeHCTBA:
a) ¥ > |xf; 6) ¥ < — 2.

920. Karoe mMHOMeCTEO TOYEK 3aJa€T HA HOOPDJAMHATHOH ILJIOCKOCTH He-
PABEHCTBO: CkayaH ¢ vk.com/material100
a) (x — 1y — 1)=0; 6) x2-y2>0?

521. [lokaxure, uro HepaseHcTBOM |x| + |y|< 1 Ha koopaumaTHOI mIO-
ckocTH 3ajsaércsa ¢urypa, usobpaxkéHHas Ha pucyHke 66.

522, M3o6pasuTe Ha KOOPAMHATHOI IJIOCKOC- Y
TH MHOECTBO peIlNeHHIl CHCTeMbI Hepa-
BEHCTE.:

a) x®+y?<25, 6) x*+y*29,
xy = 0; xy =0.

023. VEasxuTe Kakue-HUOYIb aHaueHuA k& u b,
OpPH KOTOPBIX CHCOTEMA HEPABEHCTR

ys<2x+3, -1
y=kx+b

3aJlaéT HA KOOPAHHATHOH ILIOCKOCTH: Puc. 66
a) noJjsocy; 6) yrou.

524. KakuM MHOKeCTBOM TOYeK H3o0paskaeTcsd MHOMKECTBO pPelleHHI He-
paBeHCTBA:

a) ylx? +y? - 1) =0; 6) x(x? — y) = 0?

LE:EEAE YpaBHEHWMA M HEpaBEHCTEA C ABYMA NepemMeHHbIMK



APUOMETUYECKASA
U TEOMETPUYHECKASA NPOINrPECCUMU

Bam yxe npuxoamnock BCTPEYaTbCAa C NPOCTENWMMK NpUMEpamMm Y1c-
NOBLIX NOcnefoBaTensHocTeid. B 3Tol rnaee Bel yaHaeTe o cnocobax 3apa -
HASA MOCNefoBATENBHOCTENW, HAYYMTECh BbIMWMCASTE 4YNeHsl NOcnefoBaTelb-
HOCTW, 3a48HHOKW C NOMOWLID GOPMYNLl N-r0 YNeHA WK PEeKYPPEHTHBIM
cnocobom. Bbl NO3HakoOMUATEChL CO CBOWCTBAMW WMHTEPECHLIX NOCNenoBa -
TEeNbHOCTEN — apudpmMeTUyeckorn 1 reoMeTpuyYeckoi nporpeccmﬁ ¢ dop-
MYJAMW M1-TO YIEHa U CYMMbl NEPEBLIX 17 YNEHOE 3TUX NMPOrpeccuia. @gga@y-k —
eM 06paTuTb BHUMaHWe Ha CBA3b apudpMeTUIecKor Nporpeccun ¢ NMHeNHO
GYHKUMER, a recMEeTPUYECKOR — ¢ nokasartensHoil d¢gyHkumerd. Bam npw -
OETCA BLINONHATE PasHOOOPasHble YNPaxXHeHWs, B KOTOPLIX M3YYEHHbIE CBe-
JEeHWUA O Nporpeccuax Haxoaar npumedeHwne. Cpeawn 3agaHuii Ha nporpec-
CUM Bam BCTPETATCA pPas/WyHLIE 330341 C NPakTUHECKUM COOEepRKaHWemM,
C ClOXKeTamu, B3ATbIMM M3 KYPCOB reomeTtpri v guavkn. Bac, 6e3ycnoBHo,
NPWBNEKYT 380344 Ha BbIYWUCNEHWE CNOXHbIX MPOUSHTOR, HaxoOALME LUK -
pokoe NpUMEeHeHKe Ha NPakTUKe, B YaCcTHOCTWM B OaHKOBCKMX pac4&Tax.

/material100

APUDOMETUHECKAA NMPOIrPECCHU4

26. NMocnepoBarenbHOCTM

Byaem BbINMCBIBATE B NMOPAJAKEe BO3pacTaHWUA IOJIOMKHTE/IbHBIE YET-
"Hele uncaa. [lepsoe rarkoe uucino — 2, propoe — 4, rperbe — 6, uer-
Béproe — 8 u 1, g, Ionyuum nociredosametsHOCmb

2: 4 8: B:

flcHO, 4TO HA NATOM MecCTe B 3TOI NOCHeJOBATEJILHOCTH DyAeT YHCJIO
10, va pecatom — uyucao 20, Ha corom — yncao 200. Boobme ana
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J00T0 HATYPAJIBHOTCO YHCIA R MOMKHO VEa3aTh COOTBETCTBVIOIIEE eMY
IOJIOKHTENBHOE YETHOE Y4HCJI0; OHO PABHO 211.

Paccvorpum emé ofny TOCAEAOBATENLIIOCTL, DBVAEM BRLIDHCLIBATE
B OOpAAEKe VOBIBAHHA NpaBHIbHBIE Ip0o0H ¢ UHMCIHATENIeM, PABHBIM 1:

11,1, 11,
2”3 45 6 7
Hdnsa moforo marypannLioro YMeIa 1 MLl MOMKEM YKa3aTh COOTReTCT-
BYIOIIYIO ApoOb, CTOALIYVID B 5TOH IIOCJAeNOBATE/ILHOCTH HA MN-M MECTE;
OHA paBHA

1
T Tak, Ha wWecroM MecTe AOJHHA CTOATE ApPodb 7 Ha

1
TpUAATOM — 00b —, HA TBICAYHOM — 005 .
pHaL, gy 31 ap 1001

Yucna, obpasywouime nocjeoBaTe/lbHOCTb, Ha3bIBAIOT YJeHAMU NO-
credosamenbvHocniii. YileHsl NocleloBaTeBHOCTH 0O0ObBIYHO 0DO3HAUAKOT
DYEBAMH ¢ MHAEKCAMH, VEA3BIBAHIIHME MOPAIKOBEIH HOMED WIeHA, HAa-
OPHMED, @, a,, G a, H T. I. (YUTalOT: «q¢ OepBoe, @ BTOpoe, @ TpeThbe,
@ deTBepToe...»). Booblue 4ileH nociaenoBaTelbHOCTH ¢ HOMEPOM /t, MJIH,
KAK TOBOPSAT, - wieH nocaedosameasnocmu, obozHagaor a,. Camy
mocjleJoBaTe/IbHOCTE OydeM oO0O3HadaTh Tak: (a,).

B paccMoTpeHHBIX IIpUMepax Mbl HMelHd Ael0 ¢ HOoCIeloBaTellbHOC-
TAMIT, COTETNEAITHMIT 5E‘(ZR'.'JHET-IHI.'} MHOTWO YISHOB. Taxme ICIeT0BATENL-
HOCTH Ha3bIBAWT OeckoneynviMu, OIHAKC HOOCIeIOBATEIBHOCThH MOMKET
COZepiaATh M KOHEe4YHOe 4YHCJIo 4ieHob. B Takom cavdyae ed<3yasbibagdimaterz100
KOHELHOL. HH.HPI‘IMEP, KOHEYHOH SBIAEeTCH IOCIe JOBATEIEHOCTE ABY3-
HaUYHBIX YHCEeJ

10: 11: 12: 13;: ...: 98; 90,

Yrobbl 3a/1aTh NOCJEA0BATEIBHOCTh, HYKHO YKa3aTh crnocob, Mo3Bo-
JAIINAN HAWNTH WieH IIoCJeJOBATEJLHOCTH C JIIOOBIM HOMEPOM.

YacTo IOCAeJOBATEARHOCTE 340AF0T ¢ IIOMOIITEBH) (j]ﬂp.-"biy.-’tbi H-20 4.1e-
na. Hampumep, ToOCIeIOBaTEILHOCTh TOJOMKHTENEHBIX HUETHBIX WHCET
MOXKHO 3a1aTh GOpMYyIol a, = 2n, TOCIeJOBATENLHOCTL OPABHILHBIX
1

n+1

IlpuBeném apyrue npUMepsl 3aJaHUA II0CHeJOBATEJIBLHOCTH (hOpMY-
JIOW RB-TO YJIeHa.

apobeiil ¢ unenureneMm, paBHeiM 1, — dopmynoit b, =

IIpumep 1. IlveThs mociedoBaTelIBHOCTE 3alaHa (QOpMYIOH
y, =n° - 3n.

IlogcTarnaa BMecTo 71 HATVpaldbHBIe uHcaa 1, 2, 3, 4, 5 w 1. 0.,
noayuseM

Y1= -2, 4= -2, 43=0, y, =4, y; =10, ...
PaﬂﬂMﬂTpHEﬂﬂMﬂH MocjeJOoBaTeJILHOCTE HaYuHHaeTCHA TakK.:
=& =& s ;...
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IIpumep 2. IlyeTe nmocliefgopaTelIbLHOCTE 3alaHa GOpMYIOH
- I el B R 6

Bee uneHs! aTOH nocneloBaTe/lbHOCTH C HeYETHBIMHA HOMepaMH paB-
Hel —10, a ¢ uérHbIMKM HOMepamMmu pasHbl 10:

I] - _-ID, JC2: -I-D', .1'3 - _]D, .1'4: ]U, eI
IlonyvuaeM nociemgoBaTelIbLHOCTh
-10; 10; -10; 10: -10; ... .

IIpumep 3. PopMyIoH ¢, = D 337a€TCA NOCIENOBATENBHOCTE, BCE Wile-
HBI KOTOPOH PaBHLL D:

B: 92 DD B2 sais

Paccmorpum emeé omuH crnocod 3ajaHuA mocjegoBaTeabHocTH. OH
COCTOHMT B TOM, YTO FR&SBIB&IGT ee IlEth!.jr.I yJaeH U1K IIEPBBIE HeCKOMNb-
KO WIeHOBR W (PopMVIY, BRIPaKAOIIYIC A00H WIeH HocJeJoBRaTelLHO-
CTH, HAUMHAA ¢ HEKOTOPOro, Yepes Hpeablayinue (OOUH HIM HECHKOIbHO).
Takyw dopmyny HAIBIBAKT pexyppermuoit (0T JATHHCEOTO CI0BA
FeCUrro — <«ROZBpaIaThLCA»), a4 COOTBOTCTBYIONIHH cmocod 3amaHWd TI0-
CJeJOBATEIEHOCTH — PEKYPPEHMHBIM CROCOD0M.

IlpuBeném npuMep 3aJaHHA IMOCAETOBATENBHOCTH pPEEYDPPEHTHBIM
CIIOCODOM.

CkauaH c vk.com/material100
IIpumep 4. Ilyere (u,) — HoCIeJOBATENBHOCTB, B KOTOPOH i, =1,
W= 1, Wiy =8ty g TPI-H-5-2,
Brnimuniem mepBhIe TeCKONLKO €6 WIeTIOR:

1,1, 2, 3, 5, 8, 13, 21, 34, 55, ....

Jra NOoCJ/IeOBATEILHOCTE ONMCAHA B padorax HMTAJILAHCKOIO MATEe-
MAaTHEA JIEDHE.];I,EG 3 HHEI:-I, Ha3BeCTHOTID II00 HMEeHEeM JIE'DHﬂD,I[G
Puoorayum (1180—1240). Ynensl aT0l 1I0CHEI0BATEILHOCTH HA3bI-
BAKOT wucadmuy Pudorauyi.

YyopaxHeHus

525. Beiiuiiure Hepsble HECKONBHKO YJIEHOB IIOCJENOBATENbLHOCTH HATY-

T panbLULIX 9HCEeN, KPATHLIX 3, B3ATHLIX B MOPAJAKE BO3PacTanwsd., YKa-
JHHTe IIepBbIH, OATBEIH, JecATHIH, COTHIE M n-H WiIeHbl 3TOH Iocje-
AOBATEbHOCTH.

526. Mssecrno, uro (¢,) — ULOCIENOBATENBHOCTh, BCE WIEHbl KOTOPOM
¢ HEeYETHRIMH HOMEepaMHu paBHEI —1, a ¢ uértHeiMH paBHBI (). Bri-
[IHIIHATEe IIepBble BOCEME UWJIEHOB 2TOH mociaemopaTeabHocTH. Haii-
JHTE €14y Cors Copps Cosgs Cops Cop oy (B — I1IPOH3BOJIBHOE HATYPAJb-
HOe HHCI0).
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027. IlyeTs (@,) — DociaedoBaTelbHOCThE KBAJPATOB HATYPAJIBHBIX UHCEI.
BrinumuTe nepBblie JeCATh YWISHOB 3TOH DOCIeIoBATeabHOCTH. Hail-

JHTE Gags Gqps G
928, Kaxo#t umen mocaeloBATeILIOCTH &y, o, Qas o
a) clenyer 3a WICHOM dgg, Aogy Ape Qp 10 Qp iy Qons
0) npejalIecTBYeT YN€HY A7y, Qg0 A, Ay Qg
229, IlepeumconTe 4YIeHB TOCJAENORATEILHOCTH (X,), KOTOpLIE pacrnojo-
SHEeHbl MeHay:
a) Xq, | X353 DYy x, B X _.m BlX, jBXs T)X, 3 HX (s
530. HaiiriTe epBLIe MECTL YJICHOB MOCTCA0BATEILIIOCTH, 3aJannoi (op-
MYJIOH 71-TO WieHAa:
n

a) x,=2n - 1; B) X, = Ay x, =2 "
6) x,=n%+ 1; ry.x, =(=1¥*1. 2. e) x, =0,5-4"

531. IocaegosarensaocTs (b,) sagana dopmyaoi b, = 2n° + 3n. Haiigure:
a) by 6) b3 E) by

532. IlocnegosarensuocTs (a,) 3agana ¢opmynoi a, = n® — n — 20. Vka-
FHHTEe HOMEPA OTRHIOATSABRHBIE UWISHOB INIOCHEeJOBATEIBRHOCTH I BbI-
YUCJIUTE 2TH TICHEI.

533. Briunc,ure BTOPOI, TPeTHH, YETBEPTRHIH M TATLIA WICTIREHOOMEAO™matarial100
BaTenbHOCTH (b,), ecTH H3BeCTHO, UTO:

a) nepselii uineH paseH 10, a Kamaslll ciaeaywoumii Ha 3 OoJablue
npeasigymero, T.e. by, =10 b, , = b, + 3;

0) uepsblii uined pased 40, a KamIBIA CAEAVIOLUIHHA paBedH IIpejbl-
% b

ayuieMmy, aejqéHHomy Ha 2, T.e. by =40 m b |, |, = —

2
534, BLimuminTe mMepBLIie MATL YICHOR TOCTSIOBATEILIOCTH (), ecJun:
a) @y= i@,y =5+ B B) @& = 16; @¢; ==0:00
p) a,=1000, 2, ,, =0,1a; r)a; =3, &,,1= a;l.
939, BeIDIHIIHTe NepBble UeThHIpe UJeHa IIOcIedoBaTelbHOCTH (H,), ecuan:
&) B =05-Beg= b Foes 6) by =95,b,,1=58,"9.

936. HalinuTe mapy OOJOEHTENBLHBIX YHceI X H I, VIOBJIETBOPAIOIIHX
ypaBHeHHI0 x> + y®= 45, eciu UBBECTHO, YTO Y BIBOe DOJbIIE X.
537. Peminre ypasBHeHHE:

a) 4x*+ 4x* —15=0 6) 2x*— x* - 36 = 0.
538. PemuTe mepaBencTro;
a) x4+ x —42<0; 6) (x + 11)}x + 4)(x — 1) > 0.
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539. IIpeacraesTe BhHIpAXEHHe B BHJEe CTEII€HM ¢ OCHOBAHHeM 3 M HAli-
AT €I SHAYMEHHS !

a) 81 - 3°%; op B30 g 9-5-{1]'”- r) (-39 - 278
) _9_2 E) ) » .

27. OnpeneneHuve apudmMmeTnyeckKkon
nporpeccun. Popmyna n-ro 4iaeHa
apundmMmeTn4eckKkon nporpeccun

PaceMOTpHM YHCIOBYIO IOCHEJOBATEILHOCTD:
1; &; 9:: 13; 17; 21; ...

Kamapiii eé wieH, HauMHAA CO BTOPOro, nojydaerca npudasiieHHEM
K IpeAbIAyIleMY uleHy uucaa 4. 9Ta noclefoBaTeJbHOCThL ABJAeTCH
OPHEMepoM apupmMemuieckol npozpeccuil.

Apudmernyeckoil nporpeccHei HaABI-
BaeTCHd MOCTeNOBATEIEHOCTE, E&Hﬂﬂblﬁ TIeH EGTDpGﬁ, HaTHHAaA :
o aapc viE.com/material 100
CO BTOPOrO, paBeH I[IpeiblIVIIeMy 4YWIeHY, CJIOMKeHHOMY e 01
HHEM M TEM Ke JHCIOM.

Huaue rosops, mocjaeJoBaTelIbHOCThL (a,) — apHmMeTHUYecKad IIPO-
TpeccHA, eCaH AJA Ji00oT0 MaTypandLAOoTro N BRIMOJHSIETCA YVCIOBHE

Hnilran-i_d?

rae d — HeKOTOpOe YHCIO.

Wz onpepenenus apudmMeTudHecKOil 1IpOrpeccHH ClIeiyer, 4To pPas-
TOCTEL MENAY JIO0LIM e 4JIenoM, Mauutads CO BTOPOTO, W TPELIYITHM
YIeHOM MNOCTOAHHA W paBHa d, T. e. IpH JA000M HATYPaJIbHOM N BepHO
PABEHCTBO

a, . ,—a,=d.

Urcao d HA3LIBAIOT PASHOCHIBIO APUEMEemMUYeckol Npozpeccult.

Yrobel samark apudMeTHUYECHYH OPOTPEcCHI0, AOCTATOUHO YKASATh
86 HNepBBIM WiIeH M pasHocTs d. IIpueeaém npHMepsl.

Ecinm g, =1 u d =1, 1o nonyuum apudmMeTUYeCKy0 LIPOIPECCUID

1: 8; 8 43 8 vy
YWieHbl KOTOpPOH — IOCJeJoBATeJIbHEIE HATYpaJbHBIE YHCJIA.
Ecmu a; =1 1 d = 2, To moAy4YuM apuPMeTHIECKVIO NPOTPECCHIO
1: 3: 0L T2 9 was
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KOTOpas HABJAETCA I[OCIeJOBATEIBHOCTEI0 TMOJOMHTEIBHBIX HEUYETHBIX
yHce.
Ecin @y = -2 u d = -2, ro nonyuum apudmMeTHyecKyO [IPOIPECCUID

-2; —4; —6; -8; -10; ...,

KOTOpas ABJAeTCH I0CJeJ0BATEe/IBHOCTLID OTPHIATEIEHBIX YETHBIX YHCell.
Ecin @, =7 u d =0, To uMmeem apmpMeTHUECKYH) IPOTPECCH)

12 3P s

BCe WeHBbl KOTOpPOH paBHBI MeKIy coDoi.

3Has NepBblil YjeH U PasHOCTh apH(pMETHYECKOl IIPOrpeccuu, MOMK-
o HAHTA J1000H €@ 4JeH, RLIYHCIAA MOCIeOBATENLIO BTOPOH, TPeTHH,
YeTBEPTLIH U T. 4. uwieHbl. OJHAKO 14 HAXOMKIeHHS WIeHA IPOTpecCcHH
¢ DonpmIHM HOMepoM TAKOH crocob Heyapober. IlocrapaeMmes OTBICKATH
crrocod, TpedYIONIHHA MeHBIIeH BRIMHCIWTEILHOH paboTh.

Ilo onpeneneHH apH(pMeTHUECKOH NporpeccHd

da =+ d,
ag=a,+d=(a,+d +d=a;+ 2d,
a, =az;+d=(a, +2d) + d=a, + 3d,
a, =a,+d=(a, +3d)+d=a, + 4d.
Touno Tak ke Haxoaum, 4TO a4z = ¢, + 5d, a; = a, + 6d, ... . Boobue
yrobbl HaliTH a@,, HyAHO K a, npubasuts (n — 1)d, T. e.

CkauaH ¢ vi.com/material100

4. =iyt din = 1).

n

Mper nonyuunu gopmyiy n-2o wienHd apuprmemuieckoll npozpeccuu.
IIpuBenémM OpHMepbl PEIIEHHSA 38049 ¢ HCIOJIB30BAHHMEM 3TOH (hop-
MYVJIIEL.

IIpumep 1. IlocaemgopaTenbHOCTE (¢,) — apHdMeTHUecKas Iporpec-
cus, B koropou ¢, = 0,62 u d = 0,24, Iaitgém nmaTuaecATHIH 4jeH
2TOH TIPOTPECCHH.

» HNmeem ¢, = 0,62 + 0,24 - (b0 — 1) = 12,38, <]
IIpumep 2. BoiacEuM, deadercd JH uHcao —122 unenom apupMeTH-
YeCKOH Iporpeccun (x,):
23; 17.2: 11.4; B,6; - <

» B pnanHoit apudmernyeckoit mnporpeccun x, =23 u d=x,— X, =
= 17,2 — 23 = —5,8. Banumem GopMyay 7-T0 WIEHA OPOTCPEcCHH:

x.=Z3—ob (n—1), T e. x, = 28,5-— 5,80

Yucno —122 apasercAa 4ieHoM apudMeTHHUecKoill IporpeccHm (x,),
€eCcJIM CYIECTBYEeT TAKOe HATYPAJbLHOe YHCJO 1, IPH KOTOPOM 3HAa-
JenHe BRIpa:kenuga 28,8 — 5,8n pasno —122,
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PeminM ypaBHeHHe
28,8 — 5,8n =-122,
H,8h =150, 8,n-=206:

3Hauur, unciao —122 asngerca 26-M 4ygeHOM AaHHOH apHdMeTH4Ye-

CKOH IporpeccHm. <

OTMeTHM BajkKHOe CBOMCTBO apH(pMeTHYeCKOH IIPOTrpeccHH:

KaXJ1blil 4ieH apudMeTHUecKOil Nporpeccuu, Ha4uMHAA CO BTO-
poro, paBeH cpeflHeMYy apupMeTHYeCKOMY NpejbIAYIIero 1 Io-
CAelIyHOUero dieHOos.

® JleiicTBUTENILHO, €CJH IOCJIEJ0BATENBHOCTL (@,) ABIserca apudme-
THUYECKOH Iporpeccuei, To

a, —a, =&, —4a, T.e.
2[1!!:(111 'l+ﬂ’r.:+1?
a1 t apiq
a, = 3 .
Bepuo u nﬁpa'rﬂoe yTBepaeHue: CuauaH ¢ vk.com/material100

ec/lH B IOCJeJOBaTeJIbHOCTH (a@,) KasKIblil 4ieH, HaYMHadA CO
BTOPOI'0, PAaABeH cpeiHemMy apudmMeruuecKOMY IPeablIvIIero
¥ TOCISAVIONero HIeHOR, TO DT MOCTIeTOBATeILIOCTL ARJIA-
eTcA apHdMeTHUYeCKOH OporpeccHel.

@ JlelicTEHUTEIBHO, H3 paBeHCTBA

@1 1 Gy
a,=-—_ g5 . The n=2,
caenyer, 4ToO
Eﬂ"—'ﬂn l+ar¢+|5

a, —a, =@, —

a 2T0 o03HaYaeT, YTO pPas’HOCTE MeXIYV ODocCelVIOIMHM H IOpelblny-
UMM 4JIeHaAMH I[IOCJeJOBATEeIBHOCTH (a,) oCTAaETCa MOCTOSHHON. 3Ha-

YUT, MOCJeJ0oBATeNLHOCTE (@,) — apudmMeTHUYecKad Iporpeccud. O

3amerTHm, UTO (POPMYIV n-TO WIeHa apipMeTHUYecKOH TporpeccH#
a, =@, + d(n — 1) MoxHO 3anucaTs MHAaYe:

a, =dn + (a, — d).
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Orcloga sicHO, YUTO

nwbaa apudmMernyeckasa nporpeccus MoxeT ObITE 3asaHa (pop-
MyJOH BHJIA

a. = kn + 0,

rae k 1 & — HeKOTOpPBIe YHCJA.

Bepno u obpaTtHoe:

nocjejpoBaresibHOCTL (a,), 3ajanHasa (opMmynoil BHIa
a, = kn + b,

rme £ 1 b — HeKOoTOpEIe YHCTA, ABRAAeTCA apHpMeTHHeCcKOH
[IporpeccHe.

® JleficTRUTENLIO, HAUAEM pasnocTnh (n + 1)-ro ¥ n-To IENOR TOCTIe-
JOBATEIBHOCTH (a,):

a,,—a,=k(n+1y+b—-(kn + b)=Fkn + & + b — kn bz dak.com/material 100
3HAYHT, OpHW J000M N COPABCAJHBO PABCHCTBO
ﬂn + 1 = ar? nx k!

M, 110 ONpeJesIeHHI0, MOCJAeJOBaTebHOCTS (a,) ABnaerca apudme-
THYeCKOH IporpeccHei, NpHYéM pPasHOCTE 2TOH IpOrpeccHH paB-
Ha k. C

IIpumep 3. HzobpasumM TouKaMH HAa YHMCIOBOH OCH YUJIeHBI apH(MeTH-
YeCHOH IHporpeccuH, 3aaHHOE (GopMyI0H:

a) a,=—-6,5 + 1,5n; B) a, =9 — 2,5n.

» a) s dopmynsl noayyaem a, =-6,5+1,0+-1=-5, d=1,5. Bee
YJeHBL IIPorpeccHi Pacloio:eHbl Ha 4HcJa0BOM ocH (puc. 6T, a)
npaBee g, ¢ marom d =1,5, 1. e. a,=-3,0, @;=—2 A T. 1.

) Uz copmynsr nmonydaem a, =9-2,0-1=6,5, d=-2,5. Bee
WIEHBI HPOTPECCHH PACIIOJOMKEHBI HA YHCJA0BOH ocu (puc. 67, 0)
nepee a, ¢ warom d =-2,5, . e. @, =4, a¢;=1,5 1 1. A

a e Wi i W i W L e 'ﬁ -~ L oY i V. N e
) ”’1 ”z ”3 riq a. (.tﬁ a., (.:13 “g ]' | ahj 'Lﬁ rJ4I Irfla | i, a.l
-I_|_‘_1_‘+_'_|_"|_‘_1_‘+_’_|_‘-|_'_-' T 1 J| J| S e e J| :' =
-5 -2 01 4 7% -6 -3,5 -101,5 4 6,5%
Puc, 67
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ynpaxseuus

540. BrinuImuTe OepBblée OATL YWIEHOB apHAMMeTHYecKOoH IIporpeccHH
(a,), ecmom:

a) a; =10, d = 4; BR) ¢, = 1,7, d =-0,2;
B} a, =30, d=-10; ) @ =—3.0; d =06,
541. HzobpasuTe TOUKAMM HA 4YHCJIOBOM OCH uYileHbl apuMeTHYeCKOH
OIpOrpeccHy, 3aJaHHOI (DOpPMYJIOH:
a) a, = —10 + 2n; o) a, =8 — 3n,

942, ITocnenorarensHoCTE (b)) — apudmernyeckas nporpeccusi, nNepebli
UlleH KOTOpoOi paeeH b,, a pazHocTe paBHa d. BripaauTe depes b,

n d:
a) b B} byys ) by 5
D) bgg; r) b e) by
543. llocaeposarensnocrs (¢,) — apupmeruveckas nporpeccus. Haiipu-
TE .

a) ¢;, ecit ¢, = 20 w d = 3;
0} ¢y, €CIM ¢; = 9,8 u d = -1,5.
944. TTocmenoraTessHOCTS (@,) — apadMeTHIecKaa nporpeccus. HaiimuTe:
a) &a,,, ecjaiu a, = -3 ud=0,7; CxauvaH ¢ vk.com/material100
o) a,,, ecan a, =18 u d = —0,6.

945. HalinyTe mecaTbIl M n-H 4JeHHI apH@MeTHUYeCcKOH IporpeccHH:

a) %; T 6) 2,3; 1; ... .

546. Haiiinre ABAAIATL TPETHH W R-H 4JIeNLI apu(METHYICCKOH TTPOTpec-
CHH:
a) —8; —6,5; ... ; 6) 115 T s

547. Teso B mepBYH CEKVHAY JABMKEHHSA OPOILIO 7 M, & 34 KAKJAVIO CJe-
IVIOMIVIO CeEVHAY — Ha 4 M D0JbIle, YeM 3a IpelblAvVIOyie. Hakoe
PACCTOHHKE TEJ0 IIPOILI0 38 BOCBMYIO CeKVHAY?

548. Iloezn, oTolad OT CTAHLMH, CTAN [BHICATHCHA, VBEIMYHEBAA CKOPOCTh
Ha 50 M B MmuHyTY. KaKoBa OBLI&A CKOpPOCTHL MOE3TA B KOHIE ABAJ-
IMATOH MHUHYTHI?

249, (Taa pabomut ¢ napax.) Ha ctopone
OA vrma AOB oT ero BeplIHHE OTIIO-
FHEHBI PABHBIE OTPRE3IEM H Uepes HX KHOH-
1Ll TIPOBEMEHEI TapalJelbHbIe TIPAMEIE
(puec. 68). Inuua orpesra A, B, pasHa
1,5 cym. Haligure IIHHY OTPE3KA: O B\ B) By B\ B,\ B

a) A;B;; 0) A 1B Puc. 68
59. ApudbmeTnyeckana nporpeccus 157




1) ObcyauTe, Kaxoe M3BECTHOE BAM M3 Kypca I'eOMeTPHH CBOMCTBO
Hag0 MCOOJBI0OBATE JJIA pE‘LLlEHHH 3amavun.

2) Pacnpepenure, KTO BBINOJHAET 3ajlaHHe a), a KTo — 3ajaHue 0),
M BLIMIOJHHATE HX.

3) IlpoBepeTe ApPYr ¥ APYra, OPABMILHO JH BBIIIOJHEHO 3aJaHHE,
A MCTIpaBbTe OMIHOKH, €CJH OHH JONVIIeHE.

9900, HafinnTe nepruiit wien apu@MeTHHecKo# TporpeccHu (x,), eciau u3-
BECTHO, UTO:
a) Xgy=128d =43 B) x,, =36, d = -8,
B) x = —208, d=-T; ) Xm=1; d=—3:

951. Halinure pasHocTs apudMeTHUecKOd Oporpeccuu (Yf,), B KOTODOM:
a) ¥y, =10, y;=22; B) ¥y =16, yy=-1;
6) ¥, = 28, y,5=—21; r) ¥, = —22, 1 = —41.

% IlocnegosarensaoeTs (¢,) — apubmMernueckas nporpeccua. Halimm-
Te:

a) ¢,, eclu ¢4 =26 mw d = 0,T;
0) d, ectt ¢, = —-10 1 ¢, = 1,2.

003, Mexanagy uHcaaMu b m 1 BCTaBepTe CeMBb TaKHX 4YHce], YTODEI OHH
BMECTe ¢ JAHHBIMM dYHCaaMH o0pasosain apudMeTHYecHEVI) Lpo-

TPeccHo.
= i : . . CkayaH C vk.com/material 100
554. (Badauva-uccaedosanue.) Moryr nu umena 20 m 35 OeiTe wieHaMHA

apudMeTHUYeCKOH OporpeccHi, NepBRIE 4WieH KoTopol pasen 12 H pas-
HOCTHL He pasHa 1?7

1) Ilpeanono:xue, yro yucaa 20 u 35 aABIAKTCA YieHaMH apudg-
MeTHUYECKOH IIporpeccuy, BhIPASHTE KAMIOE M3 HHUX uepes d, N HIH

m, TOe ¢ — PABHOCTL IPOTPEecCHH, 1 — HOMEeD 4ieHa, paBHOoTo 2(),
5 n=1 8
1 — HOMEP 4YJIeHA, paBHoOro 335. JoKasKHTE, 4TO 1= 23"
m

2) Ilonaraa, uro n — 1 =8k u m — 1 =23k, roe B = N, BoIpazure
m U n depez k. OdcyIHTe, Kak, BhEIOpaBR aHadeHHe £, Oonpmee 1,
MOMHO LOJAVUMTE APHPMETHUYECKYHD IIPOrpecCHul), VIOBIETBORAN-
IIVH) YVCJAOBHE) 3aTatIl. BrinomanTe HE[]ﬁX[],II;HMLIE‘ BEIYHCTEHITN.

3) OObsacHuTEe, HOUEeMy 3HAUeHHE £ — 1 HPUBOAUT K LUPOTHBOPEYHH)
¢ VCIOBMEeM 3AJA4M.

999. Halinure 1epBblld uileH H pPasHoOCTh apuMeTHYeCcHOH IporpeccHH
(c¢,), ecnu:

a) ¢ =27, £y, = Gl 0) ¢y = 0, 5= —92.

996. HalinyuTe IIepBBIl UleH H pasHOCTh apH(MeTHUYeCKOH IporpeccHH
(x,), ecmt x,,= -7 H X, = BB,

997. Comep:xur an apudmerudeckads uporpeccus 2; 9; ... dmeno:
a) 156; 0) 2957
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558. llana apudmermueckasd mnporpeccuda (a,), V¥ HoTopoili a; = 32
u d=-1,b. flrpnmgerca aH uWiIeHoOM 2TOH NOporpeccHH uYHcao: a) (;
o) —287

559. B apudwmerHuecKoll mnporpeccHH (x,}) HOepBbIH YjileH paseH 8,7,
a pasgocts paBEa —0,3. IIns KAKHMX YIEHOB IPOrPECcCHH BERITOJIHS-
eTCcs VCJAORHE:

a) x, =0, 6) x, < 07
560. Hafiiure mwomMepa OTPHUIATEALILIX UYICHOB apH(pMETHYECKOH Tpo-
rpeccun —20,3; —18,7; ... . Hemy papeH IIepBBIH IOJCHHTENBHEBIH

UJeH ATOH Hporpeccuun’?
061. JoxaxuTe, 4TO ECIU YHCIAA ¢, b, ¢ SBAAKTCS IOCTEA0BATENBHBIMH
YIeHaMH apH(pMeTHUYeCcKOH OporpeccHH, To 4YHciIa a° + ab + b7,

a>+ac+ ¢ uw b+ be + ¢ Tarme ABALIOTCA TOCICIOBATENBLHBIME
UTeHAME HEKOTOpoH apudMeTHIecKoH NIpOrpeccHH.

562. HaBectHO, uTO unciaa a’, ¥, ¢ — mnocaemoBaTeabHBIE WIEHb apHd-
1 1 1

Btie’ ade’ a4 b

TAKIKE ABJAITCA MOCHEJOBATENbHBIMH YWIeHAMH HeKOoTOpOoH apud-
MeTHM4YeCKOH IIporpeccHuu.

MeTHYeCKOH Nporpeccuu. HOR&H{HTE, 4TO YHCIaa

563. Asnaercs mu apudgMeTHUeCKON IporpeccHeil TocIef0BATENLHOCTE
(a,), 3amanHasg QOPMYIIOH:

CrauaH ¢ vk.com/material100
a) ¢, = 3n + 1; B) a, =1 + 4; m) a,=-05n+1; :
il g - i oy )
6} @, = n°— b; r) &, s e) a,=6n?

564, Jloka:xuTe, 9TO TMOCAS0OBATEILIOCTE CYMM BOYTPENHUX YIJIOR Tpe-
VIOJIBHHEA, BEIIYEIOTO YeTLIPEXYIOABHHUEA, BEIIVEIOTO OATHYIOIL-
HHEA K T. J. ABAAeTcH apudMerduyeckoll uporpeccieii. Yemy pasna
et pas’nocTn?

565. Peiuure cuerTeMy ypaBHeHMId [Sf +*I.i =it
1.1‘ -y = -12.

266. PemmnTe ypaBHenwHe:

a) 2° + 4x” — 32x = 0; 6) x° — 10x® + 4x — 40 = 0.
567. PemuTe 1epaBencTroO:

a) (2x — D(x + 8) > 0; 8) (33 — x)(16 + 2x) < 0.
568. Haliqure 3HaYeHWE BRIPAKEHIA:

a) 1257 - 25%; B) #;

L=
5) 0,0001 - (10%)*- (0,1) % r) 9* - (.»_‘l—'i') - 8171,
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28. ®opmyna cyMmbl NepBbIX 7. YIEeHOB
apudmMmeTn4ecKkon nporpeccumm

IIyere Tpebyercs HANWTH CyMMY IepBBIX CTA HATYPANLHLIX YHCE.
HDKH}I{EM, KaK MOMHO DPelllHTE:E 3Ty 3ajady, He BBINIOJIHAA HelOoCpelCcT-
BEHHOI'O CJIOMeHHA 4YHCe].

OD003HAYNM HCKOMYI) CYMMY dYepes S M 3alHueM e8 ABAMIBI, PACc-
MOTAEHARE B IIECPROM CIOAVIAC CJaracMBI¢ B TIORDATKC BO3IRACTAHHAA, a BO
BTOPOM — B HOpALKe yObIBAHHA:

i W S s o O, Y ! L o 1
S=100 +99 + 98+ ...+ 3 + 2 + 1.

Kakpas napa 4mnces, pACIOJIOMKEHHBIX IPYr IOJ [ApPYroM, JAaéT
B cymme 101. Beero takmx nap 100. ITosromy, Cl0XHB paBeHCTBA IIO-
YJIEHHO, TTOJIYVIHIM

25 =101 - 100,

~101-100

S = b050.

HUrax,
1+2+3+ ..+ 99 + 100 = 5050.

C pacemoTrpeHHOII 3ajjaueil cBA3aHA MCTOPHUSA, KOTOPYID PACCKA3BIBAIOT
00 uasecTHOM HeMellKoM MaTeMaTHke Kapae I'aycce. Korna yunzenb BREHArizl100
JOMKHAJ VUeHHKAM TpeThero KJjacca CI0MKHTL Bee umeaa or 1 go 100 Bralo-
YUTEJBHO, PACCYMTHIBAS IIPH 9TOM HAJOJIO 3aHATH UX padoroii, MajleHb-
kil Kapn mMoMeHTalnIbHO NOAONIEN ¢ TIOTOBBIM oTBeTOM. BoamoiHO, OH
3aMeTHJI, 4TO Kaxkigad Hu3 cymM 1 + 100, 2 + 99, 3 + 98, ... papga 101,
a tagux cymm 50.

C moMOIIBIO paccViKIACHWH, aHAJOTHIHBEIX TEM, KOTOPhIE MBI ITpPOBe-
JH OPH BBEIUHUCJEHMH CYMMbI [ePBBIX CTA HATYPAJbHBIX YHCEJ, MOMKHO
HAHTH CYMMY IEpPBBIX 1 WIEHOB JTH000H apudMeTHUeCKOH OPOrpPecein.

Obo3HaYMM CYMMY TEepPBLEIX N WJCHOB apA(pPMeTHYecKOH IPOrpeccuu
(a,) 4epes S, U szaluileM 3TY CYMMY JABAMAbl, PACHOJIOMUE B IIEPBOM
caydae cAaraeMble B NOPASKE BO3ZPACTAHHA WX HOMEPOB, & BO BTOPOM
cayiae B MOPAAKe VOLIBAaHHA:

Sy=a;ta,+e,ta, +..+a,_;+a, (1)
S,=a,+a,_,+a,_,ta,_s3+..+a,+ a,. (2)
Cymma KamJoil napsl 4JeHOB MPOrpecCHM, PACHOJOMEHHBLIX JApyr
noj Apyrom, pasHa a; + a,. lleiictBuTennHo,
a, +a,_,=(e,+d)+(e,-dy=a, t+a,,

{1'3+¢I"_2={£12+tf)+{{1n_l—d]:ﬂz+{1n_lﬁﬁ'q +L'I”,

n -

ﬁ.t+ﬂ"_3={£13+d)+{{1n_2—d]={13+{1n_2=[II +al‘i
HT. O.
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Yucno Tarux Imap paeHO H. HGBTDMF, CIOHEHE ITOUYJTeHHO pDABeHCTEA
(1) u (2), monyuum

A8 =A@ g )m

Pazpnenns obe wacTH mociaemHero pPaABeHCTEA HAa 2, MoOJaVIHM {j.'?ﬂp.l{y'
JAY CYMMbL nepesvix N 4JjgeHos (IPHE}'}M(?HIHEECKGI} npozpeccuu:

+
S = '[“1+}” )

3aMeTHM, YTO €CJIM 3aJaHbl IMepPBLIH WJeH M pPasHOCTh apudmMeTHde-
CKOH TpPOrpeccwu, To YA0OHO HOJB30BATHECA (POPMYI0H CYMMEI, TIpPe-
cTaBIeHHOH B npyroMm Buie. IlomcraBur B dopmyay (I) BMecTo @, BeIpa-
#eHue a, + d(n — 1), Honyuum

g A4 o TalaTlin

n 2
T. €.
2a, +d(n-1)
Sn — P n. {II}
IIpuBesnéM npUMepbl BBIUHCIEHHUSA CYMMEI WIEHOB apudmMeTH4YecKOol
IporpeccHM. CrauaH ¢ vk.com/material 100

IIpumep 1. Haligém cyMMy TIepBEIX TPHANATH YJIEHOB apHdmMeTHIe-
CKOM nporpeccun 4; 5,5 ...

» B pannoil apudmernyeckoil nporpeccun a, =4, d = 1,5.
Tpuauarelii 4yled OporpeccHd Halljém oo GopMyle n-I'o 4ieHa:
Ago=4+ 1,5+ 29 = 47,56,

Teneps BBIMHMCINM CYMMY NepPBBIX TPHUALATH 4YJIEHOB, BOCIOJb30BaB-
muck opmymnoit (I):
_ (4 +47,5) - 30
S‘dl.'l W 9

Ecnun ana peureHus paccMOTpPeHHOH 3ajladyi BOCIOJIB30BATHCA (POp-
mynaoi (II), To BeluMcIeHHA OYAYT BBIMNIANETH Tak:
2-4+15-29
2

= T772,5.

S, = - 30 = 772,5. <

Hpumep 2. Haiiggm cymMMYy LIePBBIX COPOKA UJIEHOB IIOCJIEA0BATEIbHO-
eTH (a,), sagaHEOH hopMyToR ¢, = 5n — 4.

» IlocnepoparenbHocTh (@,) ABlHeTcA apudMeTHUeCcKOl Iporpeccuel,
TAK KaK 0HA 3aJaHa (QOPMYJIOH BHIA

a,=kn+5b, rne k=5 u b=-4,
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Hajiném mepBblH M COPOKOBOH 4WiIeHBI aToil apundmMeTHYecKOH IIpo-
rPecCHH:

a1:5'1_4:1, QQU:5.4U_4:196'
Teneps no cdopmyne (I) Berumenum S, ;:

(1+196)- 40 _ o0 0

S-m =

IIpumep 3. Haiiném cyMMy BCeX HATYPAJIBHBEIX YHCEJ, KPATHBIX LIEC-
™A W ne mpeBocxoaammx 250,

» HarypaibHble UHCIA, KPATHBIE IIeCTH, 00pasyioT apHdMeTHUYECKVIO
TMPOTrpeccHin, KOTOPYIO MOKHO 3ajaTh qopmyron a, = 6n. Urober
BBIACHHTE, CHOJBEO UWIEHOB 3TOH OpOrpeccHH He IIpeBocXomAT 250,

pemruM HepaseHceTBo 6n = 250. Ilonyuum n < 41%.

SHAYNUT, YHMCJIO YIEHOB IpOrpeccuy, CYMMY KOTOPBIX HaJA0 HaNTH,
paBHO 41.
Hmeem
a, =6, a, =641 = 246,
_ (6+ 246): 41

By = 5 = 5166.

Hpumep 4. [ludarop (1V B. 10 H. 3.) U ero yu4eHUMKHM PACCMATPUBAJIU
MOCIeORATENLIOCTH, CRAIAONNLIC € TeOMETPHYeCKHMH Chyrypany,nateral100
IMoacuHuTEIBAA YHCIO KPVMKKOB B TPeVrOJABHHEAX, KBaIpaTax, OATH-
yroJabHKHEAX (pue. 69), OHE IOJy4aIIH:

* MOCTEAORATENLIOCTE (¢ ) TPEYTONLILIX WHCET

1, 3, 6, 10, 13, .3

+ TocJiefloBaTeqbHOCTE (b ) KBafipaTHBIX 4YHCe
1, 4, 9, 16, 25, ...;

+ TIOCJIEIOBATEJIBHOCTE (€,) NATHYIOJbBHEIX YHCEJ
1, 5, 12, 22, 85, ...

KAPN TAYCC (1777—1855) — Hemeukni martemaTvk,
acTPOHOM, reode2ncT, duank. Belgalowmeca martema -
TUYECKWME CNOCOBHOCTW NPORBWMN B pPaHHEM OeTCTRE.
Ero mHorodvcnedHble nccnepoBanvs B obnactu anre -
Opbl, TEOPWKA 4YMCEN, TEOMETPUUA W MaTeMaTUHECKOro
aHanM3a oKasanw 3HaYUTENbHOE BAWAHWE HA PasBUTHE
TEOPETWYECKOW U NPUKNAAHOW MaTeMaTUKM, acTPOHO -
MWW, reoaesny, QUanKu.
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Puc. 69
3aaquM KayJIyi0 M3 JTHUX IocaefoBaTelibHOCTel (GopMys0i n-ro
YyJIeHa.

| HOCJI'EI[DBH.TEJILHUCTL (ﬂn} TpeyroJdbHbIX YHCEJ IOoJydaeTcda H3 IIo-
CJIEJIOBATEJILHOCTH HATypaibHbLIX uucen 1, 2, 3, ..., T. e. u3 apudg-
MeTHYecKOH Nporpeccuy, B KOTOPOH INepBblil 4jeH M pa3HOCTb pas-
Hel 1, cleaviolmuM obpasoMm:

& =1;:ayg=1+ 25 & =1+ 2&3,
g =1+ 23 ot

ANODAHT (Il B.) — ApeBHerpe4eckrni maremMaTtuk n3
AnekcaHgpuvi. B ero «ApudpmMeTike» M3N0XeHLI Ha4ana
anrefpel, pewénd psa 3a0a4, CEBOAAWMXCA K Heonpeae -
NEHHBIM  YpaBHEHWAM pa3nM4HbIX cTeneHer. Teopwsa
OWOMAHTOBLIX YPaBHEHWEA W TEOPWA OWMOMAHTOBLIX MPpK -
BruxeHWA — Tak HaseaHbl Aga DONbWWX pa3gena co-
BpEMEeHHO Teopwun 4dwcen. Ero Tpyabl okasanyn 6onb-
Woe BIWAHWME Ha pPasBUTWE MAaTEMATUKK.
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SHA4YHUT,

IlocnepoBarensHocTh (b,) KBagpaTHBIX YHCEJ AHAJOTHYHBIM CIOCO-
O0M poay4yaercs M3 [OCIHEJOBATENLHOCTH HedéTHbIX uyumcen 1, 3,
3, ., T. €. B3 apHPMETHIECKOH TPOTPECCHH, TTEPBBIH 9IeH KOTOPOH
pareH 1 H pa3HOCTE paBHa 2:

by=1,6,=1+3, by=1+ 3 +5,
b= 1484 §fued Sp— 1

CrnemoBaTenbHO,
1+ 21 -1

b, 5

1 D=

Mge1 npunuin K dgopmyie, O4eBHHON JUIA MOCHIeJOBATEILHOCTH KBAJl-
PATHBIX YHCeJI.

IlocnepoBarensHOCTE (€,) NATHYTOJBHBIX YHCEJ TAKHUM e crnocodom
MOKHO IIOJVYHTE H3 apHdMeTHYeckKod nporpeccun 1, 4, 7, ..,
B KOTOpPOI INepBblil wieH paBeH 1 M pasHOCTH paBHA 3:

eg= 1, cg= 14 4; cu=1F 4+ I,
Cp=1l+4+7+..+(1+3n—1). CkauaH ¢ vk.com/material 100
SHa4IHUT,

AL+ 8(n—1) _3n -1

Chn 2 e €y = — mn.

ynpaxuenus

069. Hailimure cyMMy NepBBIX INECTHAECATH YIEHOB apuMeTHYecRoi
mporpeccHn (a,), ecJIH:

070. Haiigure cyMMy HEpPBBIX BOCBMH WIEHOB APH(IMETHUECKOH IIpPOrpec-
CHI;
a) —-23; -20; ...; 6) 14,2; 9,6; ....

571. Briuncaure cyMMYy IE€PBBIX JEBATH 4IeHOB apudMerHuecKol IIpo-
rpeccun (b ), ecau:
a) b, =17, d = 6; 6) b, =6,4, d =0,8.

972, Haiinure cyMMy ILIePBBIX IATHIECATH, CTA, N YIEHOB LIOCIE0BATElb-
HOCTH (X,), ecin:
a) x,=4n + 2; B) x,=n —4;
0) x,=2n + 3; T) %, = 8= 1;
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573. ApudmMmerrnueckad IIporpeccHd 3ajaHa QopMyaol ¢, = 3n + 2. Haii-
JHUTE CYMMY IIEPBBIX:

a) ABajuAaTH eé YJIeHOB; 0) mATHAAIIATH €€ 4WIeHOB.

274. Haitgure:

a) cymmy 2+4+ 6+ ...+ 2n, ciaaraeMbIMH KOTOpPOi SBISIOTCH
BCce UETHBIe HaTypajbHBIe YHCIa OT 2 10 2n1;

0) ecymamy 14+ 3+ 5+ ...+ (2n — 1), caaraeMbiMH KOTOPOH SABJIA-
KTCA BCe HEUBTHBIE HATYPAJABHEIE Yueaa or 1 go 2n — 1.

575. Haifigure cymmy:

a) Bcex HaATYPAJIBLHBIX YHCeJ, He IpeBocxogammux 150;

0) Bcex HarypanbHbIX unces oT 20 mo 120 BRINUYUTENBHO;

B) BCexX HaATYpaJIbHBIX 4YHceJl, KpaTHBIX 4 ¥ He npepocxoaammnx 300;
I'} Becex HATYPAJIbHBIX UYHCe], EPATHBIX 7 M He npesocxopAuiux 130.

576. HafimnTe cyMMY WIeHOE apHdMeTHUSCKOH OporpeccHHd ¢ IMATHAIALATO-
ro o TPHAIATBEIA BEAYHTEILHO, eCJaH HepBblid uied pased 10 u pas-
HOCTE paBHa .

577. Hafiire cyMMY UJICHIOB apM{PMETHICCKON TPOrPEcCHH ¢ IIECTOTO TI0
TBAJUATE IIATHIH BKJIIUHTEILHC, ecJIH NepBbId WwieH paBeH 21 U pas-
HocTh pasHa —0,5.

578. Halinure cyMMy IIePBBIX ABAMIATH YIEHOB apupMeTHMUeCKOH IIPO-
rpeccnu (¢,), ecan ¢, = 18,0 u ¢,; = —26,5. CrauaH ¢ vk.com/material100

579. Halimure ©cyMMYy IEpPBEIX NISTHAJIATH YICHOB aApH(METHUYeCKOH
nporpeccur (b)), ecou b, = 4,2 u b, = 15,9.

280. IIpn crobogHOM TajleHWH TeJ0 MPOILIO B NMePBYIO CeKVHIY O M, a B
KaEIVIO clegvioloyi Ha 10 m 6onsnre. HaliauTe mmiydHHY IIaXTHI,
ecaH CBODOTHO MEANOINEe TEIO AOCTHIVIO eg JTHA dYepes o ¢ Oocae
Havasma TajgeHnd.

581, (Taa pabomer ¢ napax.) Kaxoe paccrosume
IpoinérT ceoboIHO Hajarwilee Telo:

a) 3a HATYIO CeKYHJY IIocJle HAyasa IaJleHus;
0) 3a OATHL CeKVH]I HOocJe Hauajda IaleHua?

1) O6eyaure, KaAKOe M3BECTHOE BaM M3 Kyp-
ca (pM3UKH CBOHCTBO HAI0 HCIOJAbB30BATEH
JUILA PEeIIeHMA 3AJA4YN.

2) PacropeaernTe, KTO BLIMOJAHACT 3a/1amMe a),
a KTo — 3ajgaHHe 0), U BBEIDOJHHTE HX.

3) Ilposepsre Apyr v apyra, LPABMIBHO JH
BRITIQITICO 3a/aine,

Puc. 70

582. Illaper pacmodo:xeHsl B (opMe TPEYroJABHHKA TAK, 4YTO B IMEPBOM
panry 1 map, Bo BTOpoM — 2, B TpeTkeM — 3 H T. O. (pHc. 70).
Bo croabkO psajgoB pasMelleHbl LIAPBI, ecjM KX 4dHcao pasHo 1207
Croneko morpebyeTces MIAPOB OIS TpeyroabHUEKA us 3() psaos?
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583, Yra:kuTe HauOoOJbIIee YHCJI0 YIeHOB apHMeTHUYecKOH IIpOrpeccHH
O BT

cyMMa KOTOpBIX He nmpesocxoaut 120.

584. VraxnTe HaubOJbIIee YHUCJIO YWIEHOB apH(pMeTHYecKOH Iporpeccuun

17, 14, 11, ..., OpH CIOKEHHH KOTOPBIX MOJIYUYAETCHA IOJOMKUTEb-
HO€ YHCJIO.

585. B apubhmernueckoil nporpecenu a. =8 ®w @, = 12,8. IHaiinute a,
" d,

586. Arnserca au umenmom apupmernueckod nporpeccnn 20,7; 18,3; ...
UHCIIO!

a) =1,8; 6) —3,3?
587. PemnTe cHCTEMY yPaBHEHHH:

) {gxhr 9y’ = 13, 4 {zxz+xy=ﬁ,

3xy=2; 3¥ + xy — x=86;
6) x‘z : 5 yziz 29, r) 3x? - 2.'?2 =25, CkauaH ¢ vk.com/material 100
Y —4x = 9; ‘-1 +y=5.

'588. IMokaKuTe MITPUXOBKOH MHOKECTBO TOUEK, KOTOPOE 3aJaéT HA KO-
OPAMHATHOH ILIOCKOCTH CHCTeMa HEeDABEHCTE

{y;‘-’xz,

2y + x<5.

KoHTpoOnbHbIE BONPOCHLI U 3aaHUNA

NMpueeanTe npumep nocnenosaTtensHOCTW, 3a4aHHOWN:

a) dopmynoil n-ro YyneHa; 6) pekyppeHTHON POPMYNOiI.

Hangute nATe NepBbiX 4YNEeHOB 3TOW NOcnenoBaTenbHOCTW.
Chopmynupyinte onpepeneHune apudmetnyeckoin nporpeccun. Kakoe
YWCNO Ha3bIBAKDT PasHOCTbLID apudMETUYHECKOW Nporpeccun?

Kak Beipaxaertca noboi 4ned apudpmeTny4eckoin Nporpeccumn, HavymHas
CO BTOPOro, 4yepes npeabiaywmin 1 nocneaylowmin 4yneHol?

3anuwute GopMynbl R-ro 4aeHa W CyMMbl MEepBbIX 1 YNEHOB apudg-
METWUYECKOA NPorpeccui.
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FTrEOMETPUYECKASA NPOIrPECCHUHA

29. OnpepeneHne reoMmeTpmu4yeckom
nporpeccun. ®opmyna n-ro 4yneHa
reoMeTpuyeckom nporpeccum

PaccMoTpHM DOC/IeI0OBATEILHOCTE, WIeHAMH KOTOPOM ABIAIOTCHA CTe-
nmeHu umcaa 2 ¢ HATYDATbHBIMH Tokasatensamu: 2; 2°; 2%; 21, 25, ...

Kasaslil 4yieH sToH IIOCHeJOBATENILHOCTH, HAYMHAS O BTOPOro, IIO-
JIYyIaeTca YMIIOMKEHeM TPEARIVIEro wierna na 2, 9Ta mocae0BATE -
HOCTh ABIAETCA IMPHMEPOM Ze0MEMPULECKOU NPOZPecclild.

TeomeTpHYeCcKOH TPOTPeCcCHel HA3BI-
BACTCA MOCACAOBRATENBHOCTE OTJMUYHEIX OT HYJIA UYHCEd, Kawk-
JBli 4leH KOTOPOM, HAYWHAA CO BTODPOI'0, PABEH IIpeibliyIiieMy
4OAIeHy, YMHOMEHHOMY Ha OJHO H TO e YHCI0.

Huaue roeopsa, nocnefoBaTelbHOCTH (b,) — reoMmerpudeckas IIpo-
TpeccHA, eCaH AJA Ji000T0 MaTypanLAaOTO N BRIMOJIHAIOTCA YCJIOBHSA
b, =0 n ey m Crauan ¢ vk.com/material 100
roe ¢ — HeROoTOopOoe YHCIO.

ObosmauumM, HanpumMep, dHepes (f,) IOCIeSOBATEIBHOCTE HATYPAIb-
OLIX cTemenell wnchaa 2, B orom coyuae gaa mobore HaTypaJnLIoro
n BepHO paBeHCTBO b, |, , =0, 2, agecs g = 2.

H3 oopegeneHMa reOoMeTpHYeCcKOH IPOTPeccHH CiIegver, 4To OTHO-
mende Jodoro eé wiena, MauuHasg cO BTOPOTO, K MPEALIAVIIEMY HJIeHy
paBHO ¢, T. €. IPH JMO00M HATYPAJBHOM A BepHO DABEHCTBO

br?+1

b,

Hucmo i MaidLIBAIOT FHAMEHIMEAEM EEU.MEWPUEECHU’& Rpospeccul.,
HCHG, UqTo 3HaAMeHATS b FEDMETDH':IECHGI"'I IIporpeccH OTJHAYEeH OT HYVIA.

Yrodbl 3a4aTh MeOMETPHUECKYIO LIPOIPECCHID, NOCTATOYHO VEASAThL €6
TePRLIA Wien W 3naMenaTennh, [IpHuBeIéM mpuMepsl,

Eciu b, =1 u g =0,1, To DOAYyYHM TEOMETPHHUECKYH) IPOTPECCHI0

1: D.;1: 0,01; 0.001: 0.0001; ...
YeaoBuAMHE by, = —5 u ¢ = 2 sagaéres reoMeTpUUIECKad IPOrPecCcHH
=3 =10 =205 =405 =8l ...
Ecom b, =2 u ¢ = -3, T0 UMeeM 1POrpeccuIo
2; —6; 18; —94; 162; ....

=g
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Ectu b; =8 u ¢ =1, To MOIYVYEM reoMeTPHYECKVI) OPOTPECCHE)
8: 8: 8 8: 8: ....

3Hada MNepBblili 4YJeH M 3HaAMeHaTelb IeoMeTpPHYecKOH Iporpeccuu,
MOHO HANTH I0CIAeJ0BATEILHO BTOPOM, TheTH M Boobule 1000l eé uieH:

by = b,g,
by = byq = (b19)q = b1q”,
by = byq = (b,:4)q = b,¢".
Touno Tak e HaxoauMm, 4ro b, =b,¢", by=b,q", b;=b,q° 1 T. 1.

Boobue, yrobsl HaiTH b,, MBI TOKEHBL b, YMHOMEHTE Ha ¢ 1T, e,

Bl ihia,

Mpr nonyuunu gopmyiy n-20 LAeHE 2e0MEeMPULECKOl RAPOZPECCllt.
IIpureném OpuUMepnI pPelmiedud 3a7a9 ¢ WUCTOJAL30BATHEM 2TOH (op-
MY.JIEL.

1
IIpumep 1. B reomerpuueckoil nporpecceun f, = 12,8 m g = T
Haiigém b,
b llo hopmyiae n-ro 4ieHs reoMeTpHYECHKOH IPOrpeccuH

’ 7 CrauaH ¢ vk.com/material 100
b_:lz,s-[l]:l%&.J_Z 2’ 1 1 e
! 4 10 45 10 -2

210 320"

IIpumep 2. Haligém BROCEMOII WiIeH MeoMeTPHUECKOH mporpeccuu (b)),
ecnd b, = 162 u b, = 18.
b OHAA HepPBEIH W TPeTHH WIeHEBI TeOMeTPHYeCKOH NPOrpPeccHH, MOK-
s = 2
HO HallTH eé 3HaMeHaTeabL ¢. Tak ®Kak by = 6,47, TO

e B 281

b 162 9°
P 2_ 1 wa a _ ]_ _ 1
elIAB YpaBHEHHE ¢~ = 9’ HaljleM, 4To {§ 3 HIH ¢ -3

Takum 006pasoM, CYUIECTBYIOT ABEe MNPOTrPECcCHH, YAOBJIETBOPSIOIHE
VCJIOBHUIO 3a/layuu.

— gt BB (1) LB 4,
Ecun g=3 TO by =b,q" =162 [3) =7 "7
[ 1
; - il : Bl e B o B
Ecmu g = 3,T0b3—blq = 162 (3) Gl S
Sajaua MMeeT ABAa pelleHHs:
2 2
by = 57 M by =—g7"
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Ynensl Kak apud@MeTHUecKOii, TAK M reoMeTpH4YecKoil IporpeccHu
Ii:iﬂﬁpa}HaEGT TOYUKAMHM Ha KOUpﬂHHaTHUﬁ MINJIOCKOCTH.

Mpumep 3. Buiacuum, KAK MOKIO M300pazdThL Ma KOOPAHHATHON
ILIOCKOCTH:

a) unenwl apmdmermdeckoii nporpecenn 0,5; 25 3,5; 55 .. @) ..
0) "aennl reoMeTpUYecKod mporpeccuw 0,5; 1; 25 4; .5 b ...

b a) Dopmyany n-ro wieHa apudMeTHYecHOH IPOrpeccud MOMHO 34-
MHCATL B BHUjC &, =dn + (¢, — d). IToi dopmynon 3sagaérTca Ju-
HelHada G(vHEOHA. YneHsl apHdMeTHUYecKol IporpeccHH HzoOpa-
SKATCH HA KOOPIMHATHOH ILIOCKOCTH TOUYKAMM € KOODIHHATAMM
(1; ay), (25 ay), (3; ay) w T, a4, JAeKanuMu THa MOpPAMOH BHAA
g==Ffx + I roe k=d, l =g, <.

Ha pucyuke 71, ¢ mocTpoeHE TOUKM, W3odpamarolre Ha KOOpJIWHAT-
HOH [OJIOCKOCTH IEepBble IIECTh UJIeHOB apuMeTHMYecKOoMd Iporpeccuu

0,5; 2; 3,b: 5; 6,0; 8; ... .

OHE jgemxar Ha npAamoi y = 1,bx — 1 Ha OJMHAKOBOM PACCTOAHHUH
APYT OT ApyTa.
0) PopMynay n-TO WIeHa TeOMeTPHYecKOH IpOorpeccHH MOMHO 3aIH-

1
caTb B Bujae b =—+gq". 3HaAYUT, reoMeTpPUYECKYI) IIpPOTrDECcCHIO
fl q-

MOZKHO 3a7aTh (POPMYJI0H Bujga y — ca’. OYHRKINKD, 3a1aB8eMyys.com/materzllo0
GopMVIOH BHIAA If = €@°, HAGBIBAIT ROKAIAMENbHOU WM SKCLOHEH-
uuaasrolt ¢yrnruueil. Ha xoopauHaTHOH TJIOCKOCTH YWJIEHEI TeoMe-
TpuYeckoil nporpeccuu (b,) co snamenareiem ¢, rae g > 0, g =1,

m300pa;amTea ToukaMu ¢ abeomecamu 1, 2, 3, ..., 1, ..., PACIIONO-
JKeHHBIMYW Ha KpPHBOH, dBIdwlelicd rpadHkoM TToKa3aTeIbHOH
by

QyURIIM ¥ = ca’, rae = ?,a= 't

Ha pucynke 71, 6 nocrpoeHsl TOYKHM, M3o0pakallme Ha KOOpPJANHAT-
HOH ILIOCKOCTH [HePBble IATh YWIEHOB NeOMeTPHUYLCHOH Hporpeccuu
0,0; 1; 2; 4; 8; ... .

I — ’ r 1
a) [ [uk Lq“ 6) | vk al
Q" 'r')" | - .'.
L] ad " 6 I F
._-‘i I.’.q : ._-4 i‘I
F 3 1
I .2.-.?2 ol I .2._. a 4 .l
B .a,._,w | " 2 !
Phfsterel® Pt
i 1 | |
Puc. 71
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JTH TOUYKHM HMeloT kKoopauHaTthel (1; 0,5), (2; 1), (3; 2), (4; 4), (5; 8)
M PpAacIIONIOKeHBl HA KpPHBOH, #ABIAWINelica rpadpuroMm GyHKIHHK
¢ =0,25- 2", C roapacTaHveM X PacCTOAHHME MEMEIY TOTKAMM, H30-
OpasHanI[MME YWIieHbl IOCJe[0BATEIbHOCTH, YBEIHUYMBAETCH, W OHH
PEe3KO VXOIAT BEEpPX.

B PACCMOTPEHEHBIX L'JI}”'—IE[HX TrOBOPHT O SR HOM pﬂcme JIeHOB
apHpPMeTHIeCKOH TIPOTPeCCHH M 00 JIKCNOMEHUUAABHOM POCHE WICHOR
reoMeTpHYeCKOH OpPOTpeccHH.

IIpumep 4. Brrmaguur moao:xua B dang 500000 p. Ha cdér, o Ko-
TOPOMY CYMM& BHEIAAA €XerojHo sozpactaer Ha 8%. Haran cymma
dymer v mero ma cuery udepes 6 mer?

» Hauvanpuasa cymma Braaga cocrasasia 500000 p. Yepes rog ara cym-
Ma Bogpactér Ha 8% u cocraBur 108% ot 500000 p., T.e. Oyger
paema 500000 - 1,08 p. Yepes 2 roga HakomIeHHad CYMMA COCTABHT
(500000 - 1,08) - 1,08 p., T.e. 500000 - 1,08% p. Hepez 3 roma Ha
cueTy y BRIamuuka oyzer (500000 - 1,08%) - 1,08 = 500000 - 1,08* p.
¥ T i
TaHMﬂM o0pasoM, MBI MMEEM Iejl0 ¢ MeOMETPHUUECKOH NIporpeccHueil

500000, 500000 - 1,08, 500000 - 1,08% 500000 - 1,08, ....

Cymma, HAKOILJIEHHASI HA CUETY V BKJIaguuka, yepe3 6 ner Oyper pas-
Ha CeJBEMOMY UJIEHY 9TOH MPOTrPecCcHH, T. €. COCTABHT  ruausw o vk com/materizl100
500 000 - 1,08,
BeIlnmoTHHE BBIYHC/IeHHA, HAHJAEM, 4YTO
500000 - 1,08% = 793 437.

(IIp BBINOJHEHMH BBIMHCIEHHII YyA0DHO HCHOJNL30BATH KAJNBKYJIA-
TOp.) 3HAYHUT, HA CUETY YV BKJIAAUYUKa uepe3d 6 jieT okamkercss cymmMma,
IpudIH:AEEHHe paBHaa 793437 p. <

B paccMmoTrpeHHOM HnpuMepe HaM IMPHUXOJHJIOCH BBIYHCIATH OJHUH
H TOT e IIpOoUeHT OT BeJIHYHHEI, HﬂﬁﬂEHHDﬁ Ha NOpelbIAVIIIeM IlIare.
B Tarkux CAYUAAX ToBopdAT, 4YTO MBI HMeeM Hed0 COo CAOMCHbIMU ADO-
WEeRmMAMIL.

FEDMETDH‘IGCEHH nmporpecciia Dﬁﬂﬂ,ﬂﬁGT CJeOVIOTITHM CBOHCTRBOM:

KBAJIpaT JO0ro wieHa reoMeTpHYECKOH NMpOrpeccuy, HAYMHAA
CO BTOpPOr'o, paBeH NpPOH3BEeJAeHHIO NpelblayIlero U nocjeayvio-
HIeTO €é 4YJIeHOB.

® JleHCcTRATENILITO, ECAW TMOCHAEIOBATENLIOCTE (b ) ABISETCA reoMeTpH-
JecKoH IIporpeccHel, To

f?” = bra. 19> E}n +1 = ﬁ?lq'
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Tak kax Bce WieHBI reOMeTPHYECKOH IIPOrpeccHH OTJIHYHEI OT HYJA,
TO OTCIOJA CJeAyeT, UTO

5 b
'bn—l a bre, .

2

bn:bn l'bull' C'

Bepno u obpaTHoe yTBep:KIeHHe:

ecJu B IOCJeJOBATeNbHOCTH 4YHWCe]l, OTJIHYHBIX OT HYJA, KBa-
JAPAT HAMKILOIO 4JleHa, HAYMHAA CO BTOPOr0, PABEeH IIPOH3Bele-
HHIO OPEALIAVIIETO W MOCASAVIONETO YJICHOB, TO 2Ta TOCIEIO-
BATEeIBHOCTE ABJIAETCA IeOoMeTpPHUECKOH IporpeccHei.

Hokaxkure 3TO CAMOCTOATENLHO.
3aMeTHM, uTO H3 paBeHcTBa b= b, | * b, , ;, BBIPAYKAIOIIETO CBOMHCT-
BO TeoMeTpHYecKoil mporpeccwu, caenayer, uto |b,|= /b, ;* b,_,. Taxum

obpazom, Modyas A06020 YACHA ZEOMEMPURECKOU NPOZPeccult, HARUHAA
cO 8Mopozo, ABAAECMCA CPeIHUM zeomempuieckum npedvidyuiezo u no-
caedyowezo HaeHos.

xuw CrauaH ¢ vi.com/material100

989. Hailigure mepBhle NATE UIeHOB TeOMETPHUYeCcKOH Iporpeccuu (b,),

ECJIN:
a) b, =6, g=2; B) b, = —-24, g = -1,5;
6) b1=—1ﬁ,q=%; r) b, = 0,4, g = 2.
990. ITocnemoBaTeIBHOCTE (C,) — reoMeTpu4YecKas Iporpeccus, IepBbIi
ujleH KOTOPOH paseH ¢,, & 3HAMeHAaTelb paseH §. Bripasure uepes
G M G
a) ¢; 6) €y B) €953 r) c,; B €. 5 e) €y
591. IlocnenorarensHocThs (x,) — reoMmerpuueckas nporpeccusi. Haiinure:
a) x;, ecan x; = 16, g = é; r) xg ecou x, = —125, ¢ = 0,2;
0) x;, ecan xlz—SlD,q:%; n) x;, eclu xlz-g, ng—;
B) X;, €CJIH xl:\[E—,q:—J‘z; e} x,, ecan x,= 1,8, q:—‘l'lrua-.

592, MzobpaszuTe Ha KOOPAUTIATHON TIOCKOCTH TEPRLIE TATL YICTOR!

a) apudmMernueckoii nporpeccuu 1,5; 2,5; 3,5; ...}
0) reomeTpHuyeckoil nporpeccun 8; 4; 2; ...
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993. Halinure celbMOil M f-H UJeHBI I'eOMeTPHYECHOH porpeccHu:

a) 2; —-6; ... B) —0,125; 0,25; ... ;
0) —40; -20; ...; r) —10; 10; ... .
094, HalinuTe miecToll U R-H 4IeHBl I'eOMeTpPHUYECHKOH IporpeccHH:
a) 48: 12; ...: 8) —0,001; —0,01; ...;
0) E; - 32; _— r) -100; 10; ....
9 3

995. B Ttpevroavauke ABC (puc. 72) opoee-
JH cpeaHion JuAnn A,C;, B TPeyToih-
HuKe A,BC, Tarkme IPOREIH CPEIHIOK
ausuin A.,C,, BO BHOBEL 00pazoBaBLIeM-
cA TpeyroasHHEKe A ,BC, cHOBa IIpoBe-
au cpexHiow auano A,Cy u 7. 1. Hafi-
JUTe ILIOMALE TpeyroabHuka A BC,

eCJIM M3BECTHO, 4YTO ILMOWALL TPeyIroiib-

Enra ABC papHa T68 cm®. Puc. 72
096. HailimuTe mepBblii 4ieH reoMeTpHYecKoM mnporpeccuu (b,), ecam:
a) by = 3, g =3 6) by = 175, q = —2.-
597. HaifinuTe 3HaMeHaTelb IeoMeTpHUecKOH HporpeccHH (c,¥28¢qiscom/ matenallil
a) ¢, =-6, ¢, =-54; 0) c5= 25, cg=4.
598. TTocaeaoBaTenLIOCTL (X,) — reoMeTpudecKkas mporpeccust. Hatigure:
a) x,, ecnu xg = 0,32, ¢ =0,2; 6) g, ecom xy = —162, x, = —18.

999, IlocnenoearensHoceTs (b)) reoMeTpHueckad nporpeccud. Haiinure:
a) by, ecnau b, =125, b, = 5;

6) b, ecan b, = — % b, = —2;

B) b, ecnu b, = -1, b; = —100.

600. Mexay uncaamu 2 1 162 BecrapeTe TakHe TPH YHCIa, KOTOPLIE BMe-
cTe ¢ JAaHHBIMH YHCJIAMK 00PasyVIOT IeOMeTpPHUSCKYH) IIPOrpeccHio.

601. 'eomeTpuueckas IporpeccHa (Xx,) COCTOMT W3 UeTHIPEX WIEHOB: 2,

1 5 .
a, b, i Haiigure a u b.
602. Haiigure mecToil 4ieH reoMerpudecKoil nporpeccuu (b)), ecam us-

BecTHO, uTO b, =6, b, = 24.

603. Hacemenne ropojaa cocrtaraser 60 Teicau uemoBer, 3a TOCACIIHE
rogbl HabdoJgaeTesa eReroJHBIH OpHpocT HaceldeHHa Ha 2%. Karkum
Dymer HACEJNEHHE ropojga depes d JIeT, eciy 9TA TeHIEHIHA COXpa-
HUTCA?
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604.

605.

606.

607.

(Jdna pabomet 8 napax.) Exxeronuelii goxoy no ernany «HOdumneii-
Heli» cocraBiaser 6% . Ilepporavanbseiii BRaan Oeun pased 80 000 p.
Karkag cymma OyaeT Ha cUeTy ¥V BRIAAUWKA:

a) uepes 4 rojaa; 0) uepesz 6 ner?

1) ObcyauTe, ¢ Kakoil IocJeJOBATEJBHOCTBK) MBI HMeeM [JIeJIO
B 2TOH 3ajaue.

2) PacnpenmenuTe, KTO BLIMOANAET 3a7{alide a), a KTo — 3ajanue 0),
H BBIINOJHHTE PacueThl, HCIOJIB3YA KAJbEVJIATOP.

3) IlpoBeprsre Apyr y Apyvra, OPaBHIBHO JH BBINOJIHEHBL 38JAHHA,
A MCTpaBbTe OIMMHOKHA, ecJH OHHW JOMYyIIeHb.

Exarepuna MuxaliloeHa oOTEpBLIa JIBa BEIAJa B pasHbBIX OaHEaX.
B npepepiii 0ank oxa ooaossEmaa 100 000 p. mom 6% rogoBeix Ha
3 rojaa, a so sropoi bank — 80 000 p. moa 10% romorLix ma 2 roja.
B karoMm OaHEe eé J0oXO0J OO BKJIAJY B HTOre oKa:kercA OOJBIIE M Ha
CKOJIBKO?

Ha onmniTiom yHacTHe Jeca eReroANLIH MPHUPOCT JIPeBeCHIILI COCTAR-
adger 10%. Karkoe KonHduecTBO IpeBecHHEBI OVAeT Ha 5TOM VUaCTHe
yepes 64 .ue% ecJIM [IEePBOHAYAIBHOE HEOJHUUSCTBO JIDEBeCHHbI DABHO
2.0 10" m:

Ilocne E&:BIJ0T0 JEMFEeHNIAd HOPINHA pas3pe:HEanlners Hacoca H3 Co-
cyvaa yoanserca 20% Haxoasuerocs B Hém Bosayvxa. Oupepenure

JaRJIeIHe BRO3AYXA BRIVTPH COCY/A TIOCHE TeCTH JIBM/KCITHH TEADENH Tk,

ecJId IIepPBOHAYAJLHO JaBjJeHHe ObLI0 paBHO 760 MM pr. cT.

608. [lan paBHOCTOPOHHHII TPEVroJbHHK co cropoHoilt 8 cm. U3 ero BbI-

609,

610.

COT IIOCTPOeH BTOpPOil TpeyroibHUK. M3 BeiCcOT BTOpOro TpeyrojabHH-
Ka IOCTpoeH TpeTHH H T. A. JoKamHTe, UTO NePHMETPEI TPEYIOIb-
HHKOE 00Paszy0T reOMeTPHUYSCEYH LUPOTPECCHI0, 1 HAMUTe HepUMeTp
mrecTord TReyVroadbEHITEA.

B papHOCTOPOHHHH TpeyroJbHHE, CTOPOHA KOTOporoe paeHa 16 cw,
BIHCAH JIPYroil TPeyrojlbHHEK, BEPIIMHAMHM KOTOPOI'0 ABJIAKTCH Ce-
peIHHEEBI CTOPOH nepeoro. Bo BTopoll TPpeyroJbHHK TaKHM Ke CIOO-
co0OM BIHMCaH TpeTHH H T. I. JoKaxHTe, YTO IepHMeTPLl TPEYTOIb-
HHKOB 00pasyioT reoMeTpHUECKEVIO nporpeccuio. Halimure nepumerp
BOCEMOI'0O TPEVTOMNLHITEA.

CyMmma Tpéx umuces, o0pasyolHMX apu(pMeTHYecKYH IpPOTrpeccHIo,
paBua 21. HaiiguTe a2TH 4Mcia, eclH H3BECTHO, YTO, YMEHBLIIHUB
BTOpOE M3 HHUX Ha 1 n YBEJIMYHE TpPETEE Ha ]., MBI IIOJIVHHM I'eOME-

TPHUCCKYIO TTPOTPeccHio.

611.CymMa Tpéx NOJOKHTENbHBIX YHCe], o0pasyiommx apudMerHye-

CKVIO Iporpeccun, pasHa 15. Haligmure s3TH 4ncls, eclaH H3IBECTHO,
UTO, YVECIHYHE ITCPROC W BTOROE YITCITa HAa 1, d TpeThe HAa 4:, MEI
IMOJIVUEM I'eoMeTpHYeCEVIy [TPDOrpeCcCHis.

§10. NeomeTpuyeckas nporpeccus
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612. (3adaua-uccaedosanue.) MoryT IH IIHHEI CTOPOH NPAMOVIOJILHOTO
TpE}TFGﬂhHHRﬂ. COCTABIATE I‘EUMETIJH"—IEGRYI‘U HI}DI‘[]EUUHI'U?

1) CaenaiiTe 4epTésxk H BBeJHTe HeoOXoamMble 00O3Ha4YeHHA.

2) Kaxyw TeopeMy H3 EYPCa FeOMeTpPHH MOMKHO HCIOJb30BATH IIPH
OTBeTe Ha BOOPOC 3agatiin?

3) CocraBbTe ypaBHeHHe H pellHTe eTo.

4) ChopuyaupyiiTe BBIBOJ H BBIIIOJHHATE IIPOBEDPRY.

613. Haiimure }coopﬂ;HHaTLI TOYKH, NpPHHaTIe:Kameld TpadWKy ypaBHe-
rua x? — y* = 30, ecam wsBecTHO, WTO WX CyMMa panHa 5.

614. PeminTe HepaBeHCTEO:
x —4

o . - =0 — 4x% < 0 — <0,
a) 2x 13x — 34 =04 8) 10x — 4x 0; E) 5x 75 0

30. ®opmyna cyMmbl NEpBbIX 1. Y1€HOB
reoMeTpu4Yeckon nporpeccum

CornacHo JiereHjge, WHAMNCKHUI NMPUHI pPelIn] HArpaguis H3oepemaeaio
TaTeJA IAaXMAT W NpeJjokKHJ eMy caMoMy BeiOpaTh Harpaay. Msobpe-
TaTe/k IIAXMAT HOOIPOCHJ B Harpajgy 3a ceBoé uzodpereHHe CTOJIbKO
ODHIEHUYHBIX 38peH, CKOJBKO HX MOAVHHTCHS, €CJIH HA MEePBYI KISTKY
MIaXMaTHOH AOCKH HOJGEKHTE OJHO 3€pHO,
Ha BTOpVH — B 2 pasza OoJablue, T. e.
2 3epHA, Ha TPETRID — eImé B 2 pa3da
OoJBINe, T. €. 4 3epHa, H Tawk Jalee OO
64-i1 knerkn. Kaxopo ke 0blLID yIHBJIE-
HHEe MPHHIA, KOTIA 0H V3HAJ, 9YTO TAKYVIO,
KazaJock OBI, CHKPOMHYI IIpockOY HeBO3-
MOKHO BbIIOJHHUTh.

HellcTBUTENEHO, THCIO IEPEeH, 0 KOTO-
PBEIX MIET pedb, ABIAeTcA CYMMOM IIIecTH-
JECATH YeThIPEX UWJIEHOB TI'e0METPHUUECKOH
OpOrpeccuy, IepBBRIH HIeH KOTOPoH pa-
BeH 1, a aHaMeHaTeanb paBeH 2. Q003HAUHM

3TV CYMMY uepes S:

S=1 48 +2%4 g DI04 200

¥MHOKHUM oDe 4acTH 3allMCAHHOI'O PaBeHCTBa Ha 3HaMeHaATeJIbB IIPO-
rpeccHyl, NoJy4YHM

28 =24+ 28 + 23 4+ 20 4 | 4 203 4 964
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BeluTeM mo4JileHHO W3 BTOPOro paBeHCTBA IepBOe H IMPOBEJEM YIIPO-
IeHNA:

28 - S=(2+2%+ ...+ 20 + 20 _ (1 + 2+ 22 + ., +29),
S=2%—

MokHO NOACYMTATH, YTO MAacca TAKOIo YWCJa MUIeHWYHBLIX 3€peH
OoJbllle TPUJLIHOHA TOHH. JTO 3aBeJ0OMO NPEBOCXOAHUT KOJHUYECTBO IIIIe-
HHIBI, CGﬁIJﬂHHI’Jﬁ yeJIOBeUeCTBOM [0 HACTOAILLEIro BpeMeHH.

Bripemem Teneph GOpPMYIV CYMMBI OePBLIX A UJIeHOB OPOHM3BOJILHOH
reoMeTpuUueckoill mnporpeccuu. BocliosibzyeMcda TemM e OPHUEMOM, ¢ IO-
MOMBK) KOTOPOTO OBLIA BRIMHCIIEHA CYMMAa S.

IlycTte maHa reomerpHdecKaa nporpeccHda (b,). Obosnaumm cymmy
HepBLIX /1 €€ YlleHOB uepes S, :

SR e ol s o P TN ol BT o ¢ (1)
YMHO:KHM 00e 9acTH 3TOro paBeHCTBa Ha g.
Sa=bg+bg+byg+ ...+ b, _,q+ b,.q.

¥

YuureiBad, uro b,g = by, b,q = b, byg =by, ..., b, ¢ =5, DonyuuMm

fl

B =05 F 0, By F oo ¥0 5.0, (2)

Berurem mnousieHHO M3 pasBeHcTBa (2) paBeHcTsBO (1) M npuBesém mo- _
tadaH c vk.com/material100
noOHBIE YJIeHBI:

Sqgq-S,=b,++..+b,+b)- (&, +B,+..+b,_+b)=bg—b,,
Sri{q — 1) = bnq - 'b]‘

OTcroga ciegyeT, 4To IpH ¢ = 1

b,q — by
s = = I
L= M

Mo monyuuMaIn @opMyay CYMMbl NEPEbLX N YACHOS Ze0MeMmpuye-
CROL npozpeccuu, B KoTopoit ¢ # 1. Ecau ¢ = 1, To Bee 4iIeHBI Iporpec-
CHM PABHLI lIEpPBOMY WieHy u S, = nb,.

ITpu pemrenmy MIIOTHX 3a7aY yA0OIIO TOML3OBATLCH (DOPMYION CYMMEI
NepBBIX N WISHOB IeOMeTPHUYECHOI IIporpeccHH, 3alHMcaHHO B ApYyroMm
suge. logcragum B dopmyny (1) Bmecro b, seipamenue b,q¢" ', Ilonyuum

_bliq" - 1)

S, g-1 'emdg - (IT)

IIpumep 1. Halinem cyMMy NepebiX JecATH 4YJI€HOB IeoMeTpPHYeCcHOH

nporpecceuu (b,), B xoropoit b, =3 u ¢q _%.
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» Tak kKaxk HM3BeCTHBI IIEDB.'E:IfI UneH H adHaMeHaTeJd: HOporpeccHH, TO
vnobHO BOCOOAB30BaTHCHA ropmyaoil (II). IToayumm

r

31[1:1'” ) s L 1)

S.. = b:1(¢" -1 “l\3, ) __M024 ) o 8 L5090
10 =k - T g - 3 =% 512 T VE1ZT
2 2

IIpumep 2. Hajinem cymmy
l+x+22+ ... +2*° 1,

rme x = 1, caaraeMele KOTOpOH ABIAIOTCA MOCIeJOBATENLHBIMH dle-
HAMH TFeoMeTpHUecKOH nporpeccum 1; x: x%: ... .

p IlepBoIii uleH nDporpeccHHd paeedH 1, a 3HaMeHaTel: paBeH x. Tak
karg x" ! ABISleTCA WIEHOM STOH IPOrPECCHH ¢ HOMEDOM 7, TO 3a-
aga COCTOMT R HAXOIKACHHH CYMMEI MEPBLIX 1 €6 wiaernos, Bocmo -
ayemca Gopmyvaoil (I):

n-=1

.- x—l_x”—]
" x—-1  x-1"

Taxmum obpazom, ecad x = 1, To

l+x+22+..+x"" 1= o
x -1 CkauaH ¢ vi.com/material100

Mpumep 3. Haiigém cyMMy TEpRLIX MECTH WJICTOB TEOMETDPHYECKOMN
nporpeccuu (b,), ecnn HapecTHO, 4To b, =12 u b, = 48.

» Suas b, m by, MOMKIIO MalTH 3HaMENarTeNn mporpeccuu ¢. Tak kax
— a2,
b; = b;q°, TO

=
Y

8

:m=’1.

|

5

q =

=

JHAUHUT,
g=2 nmm q = -2,
Takum obOpasom, CYIIECTBYVIOT JBe IpPOrpeccHH, VIOBJIETBODAIOIIHE

VCIOBHIO 3alayi.
Ecnu g = -2, 1o

by b(d -1  3((-2)-1)
Ecom g =2, T0
3(26-1)
bIZSWSﬁ:'—"-éT:].Bg.
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YnpaxxHeHus

615. HalinuTe cyMMY IepBbIX IATH 4YIeHOB TIeoMeTpHUYecKOH Iporpec-
CUM, ¥ KOTOPOM:

a)hl—B,g—é; 6) E}l—ﬁﬂﬂ,q—é—.

616. HalimyuTe cyMMY TEepREIX IIIeCTH YJIEHOR TeoMeTPHYecKOoH mporpec-
CHIH
a) 3; —6; ...; 6) 54; 36; ...; B) —32; —16; ..; 1) 1; —-%; ...

2
617. BeiunciuTe cyMMY IIePBblX JeBATH 4YIeHOEB IeOMEeTPHUESCKOH IIpo-

rpecCHl, ecJaH:
a) ¢, = -4, g = 3; B) Oy =, =]
6) ¢, =1, g=-2; r) ¢, =32, g=-0,5.
618. ({8 paboms ¢ napax.) JJoxaRATe, YTO TOCAEIOBATEALIOCTL (b,)

ABJIAeTCA TeoMeTpHUeCcKoH OporpeccHell, M HAHIHTe CYMMY HepPRBIX
n eé 4IeHOB, eCJIH:

a) b, =0,2:8: 6)by=3«2*"% @) by =851 ) Do gNEE
1) ObcyauTe Xoa moKasaTeabLCTBA.
2) PacnpesenuTre, KTO BBRINOJHSAET 3aJaHHA a) M B), a KTo — 3aja-

ousa §) 1 T), ¥ BLITOJANHATE WX,
3) IIpoBepsTe ApPYr ¥ Apyra, OPaBHIBLHO JH BBLIINOJHEHBl 3&@aIFMLAs.com/materiall00
U UCHpaBbTe OIMOKH, eCcJM OHM JOLVIIEeHbI.

619. Hajinure cyMMY IepBBIX A WIEHOB eOMeTpPHUECKOH HPOrpecciu:

a) 1; 3; 3% ...; r) 1; —x; x°; .., e x #* —1;
5) 2; 8% 2% .. m 1; x% x* ..., moe x = *1;
1 .11 3. ., B
B) P U e) 1; —x*; x% ..., e x 1.
620. Haiigure ¢cyMMY HEPBBIX CEMH WIEHOB TEOMETPHUECKOH IIPOrPECcCHH
(b,), ecam:
a) by = 72,9, q = 1,5; B) by =64, g =
16 2 1
ﬁ}hﬁ—?,q—g; T) bé—gl,q——g.
621. Haiigure cyMMY HDEPBBIX OATH YIEHOB MEOMETPHUECKOH IIPOrPECCHH
(x.), ecmm:
ﬂ.}xa:]%,q:—:];; ﬁ]x4:]2],5,q:—3.

622. [lepBrlil 4jleH reoMeTpuYecKoil nporpeccu paseH 2, a HNATHIIN pa-
pen 162. HajimuTte cyMMy NepBbIX IIIeCTH 4YJIEHOB 2TOH IIporpec-
CHH, eCJIH HM3IBECTHO, YTO g€ UJeHbl ¢ UETHBIMH H{)MEI}HMH UTI}H].[EI.—
TeJbHBI, & C HEYETHOH — IOJOMKHUTENbHEI.
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623. HalinuTe ¢cyMMY HOepBBIX ceMH UJIeHOB 'eOMeTpHYeCKOH IporpeccHu
(b,), B koTOpOi b, = 6 1 b, = 54, ecIH M3IBECTHO, UTO BCE €8 WICHKI
TOMOHNATETBHEL,

624. B reomerpu4eckoil Nnporpeccuu, Bce 4YJeHbl KOTOPOH HOJIOXKUTENb-
HBI, CYMMAa [epPBBIX [BYX YJIEHOB paBHA 8§, a cyMMa TpeTbero M 4er-
BEPTOro wieHoB pasHa 72. CHOJIBHKO 4IeHOB 3TOH LpPOrpeccHH, Ha-
UMHAA ¢ MePBOTO, HAJ0 CIOKHTL, YTOORI MOJIYVYNTL B cymme 2427

625. Hafigure nDepBBRIH WIeH TeOMeTpPHYeCKoH nporpecceuun (b)), ecian
b.=0,012 u g = 0,2. Sanumure GopMylIy A-rO WIEHA IJTOH 1po-
rpeccum.

n+2 gr-2 95 _ 2n -1
626. Corparure npodb: a) < 2 : 0) 2 ,5
2:: 5&;1

627. Pemmute mepaBeHcTBO: a) 1,5x — x°<0; 6) x° +x + 6 > 0.

628. Raryo @urypy sajaét Ha KOOPAWHATHON IJIOCKOCTH CHCTeMa Hepa-
BEHCTB
3x-y =20,
y—5 =07

CkayaH ¢ vk.com/material100
KOHTpONbHLIE BONPOCHLI U 3afaHNA

ChopmynupyinTe onpegeneHume reoMeTpu4eckon nporpeccun. 4Yrto Ha-
3bIBADT 3HaMeHaTenem reomMeTpuy4eckoin nporpeccun?

Kak BbipaxaeTtcs kBagpart noboro 4neHa reoMeTpu4eckoi nporpeccun,
Ha4yuMHaaA CO BTOPOro, 4Yepes npeabliaywmii 1 nocnenyowmini YneHo?
3annwwnte GopmMynbl 1-ro 4NEHa U CYMMbl NEpPBLIX 1 YNEHOB recMer-
PUHECKON NPOrpeccuu.

Hna mex, kmo xouem 3Hambv OoabuULe

31. MeToa maremMmaTn4eckon MHAOYKLUU

Ilycrs maHa mocJsenoBaTeNbHOCTSL (a,), B KOTOPOMH
=4, a. . ,=a,+ 2n + 3.

IlonsiTaemcs 3agathk eé QOpMYyJIOH n-ro WieHA.
Boruncnum HE[]BI:.IE HeCHOJIBEKO YJIeHORB HOoCJeJOBATEeJIBHOCTH!

a5= 0%+ 2.9 & 3=18.

NLEEER'E ApvdmeTurdeckas 1M reoMeTpuYeckas nporpeccuu
I | | |



SHa4UT, NocjiefoBaTelbHOCTDh (@,) HaYMHAETCA Tak:
" T R DR

EcTecTBeHHO NpeanoJoKHTh, YTO 3TY MNOCJEJ0BATEJbHOCTH MOMHO
zanares (hopmyaou

g.—in+ 1)

dopmyaa BepHa gaa r =1, 2, 3. OgHarko, Kag Joiaro 9wl MBI HH IIpO-
MOVEANA BREIMHCIEHWA, OHHW He JAT OCHOBAHWH YTBep:KaTh, UTO 5Ta
dopmyiaa eepHa npd JgpoboM HartypaabHoMm 2. Ilosromy BOCIOJIb3ZYVEMCH
COSMHANBHBIM METOJOM PACCYRIEHWI.

Ilpeanonosxum, yro GopmMyiia BepHa upu n =k, T. €.

a, = (k + 1%
H JoEaFHedM, YTO OHOA TAKMe BepPpHa OPIH i1 = kR + 1, T. e. JOKaxKeM, 9ITO
a,. =+ 27

Ilo yenoBuio

JamMeHHB a, Ha (kR + 1)2%, mosyumm

a,,,=(B+1P+2+3=k*+2k+1+2k+3=
= kA4 4k + 4 = (k + 2)%

CravaH ¢ vik.com/material100

SHAUYMT,

a,.,=(k+ 27,

T. €. ecau (hOPMYJIA BEPHA AJA n = R, TO OHA BepHA WM ana#a n =k + 1.

Me1 ybegmnuces, uto dopmyaa Bepua gua n = 1. CrnemoBarensHo,
oAa Bepaa W gquaa n=1+1, 7. e, nma rn =2, M3 Toro, uTto dopmyna
BepHa 1A n = 2, cIelyeT, UTO OHA BepHa U ana n=2+ 1, T. e. gada
n = 3. (3aMeTHM, YTO B cOpPaBedaHBOCTH (GOPMYABl A n =2 U it =3
Hac yvOenuiy M HelocpeicTBeHHbBIe pacuérsl.) Ma cupasemnusocru dop-
MVJBI OJA 7t = 3 BLITEKAET €€ CIOpPaABedJHBOCTL AddA n =3 + 1, T. e. gada
n =4. Wz roro, uro thopmyna BepHa naa n = 4, cIeayer, 94TO 0HA BEPHA
A n=90 1 T. O.

dAcro, ¥TO, CTPOSA TAKYIO MENOYKY PACCYMRACIIHN, MLI JOHAEM 70 JIIO-
00oro HaTYpaJlbHOIC UHCIa. SHAYHT, GopMyJIa

a,=(n+ 17

BE[JHH IIPH .J'll'UElUM HaTyIJ‘dJIhHOM n, T. e. NoCJaeloBaTeJIBHOCTE (ﬂ'“} MO -
HO 3ajaThk 2ToM (POpPMYJIOH.

IIpuMeHEéHHBIH MeTO[ AOoKa3aTeJLCTBA HA3BIBAETCA MemodomM mMame-
mamuneckolt uHdyruuuw. OH OCHOBAH HA CJAEIVIOUIEM IIOJIOKEHHH, H3-
BeCTHOM IIOJ HazBaHHMeM NPUHLUN MAMEMAMUYECKOU UNROYKULU:
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VTBEpP:KIeHHEe O TOM, UTO HEeKOTOpLIil (pakT MMeeT MEeCTO IIPH JIo-
DOM HATYPaNLIOM 1, BEePHO, €CJH RLITOJINAIOTCS JBA YVCJIOBHA;
a) VTBep:EAeHHEe BepHO npu 1 = 1;

D) M3 CcOpPaBelJHBOCTH YVTBEep:KIeHHA 14 n = kE ciaeayeT ero
cIIpaBedNHBOCTL AJdA n =k + 1.

JlokazaTeJbCTBO HEKOTOPOro YTBepAJAeHHs MeTOoJA0M MaTeMaTH4e-
CKOH MHAVKIIMHM COCTOHMT H3 ABYX 4dacTeil. CHaYama NpoBepAOT ero cipa-
BeAJIHBOCTE IPH 1 = 1. 3arem, ODpeJNoJOdHB, UTO VTBep:HEIeHHe BepHO
upy 7 = Rk, JOKASBIBAKT, 4TO OHO BepHO U upu n =4 + 1.

PaccMoTpHM IpHMepbl OpHMeHeHHA MeTOJa MaTeMaTHUYeCKOH HH-
OVELIH.

NNpumep 1. IIpy pemedEwH HEKOTOPHIX 3a7ad M3 TeOMETPHH W MeXa-
HHUEKH ApxuMern (287—212 mo H. 9.) BHIBed QOPMYIY

12422+ 82+ ...+ n

2 _n(n+1M2n +1)
— 5 :

Jlokazkem eé crnpaBellJINBOCTb.
» Ilpu n =1 copmyna BepHA: CxauaH ¢ vk.com/material100

_ 14 +1)@ +1)

2
. 6

Homyerun, uro sTa popMyla BepHa aadA n =4, T. e.

k(E+ 1)(2k + 1)
; .

1t gt B =

Hoka:;eM, UTO OTCIONA CcJeAVeT e€ COPaBeJMHBOCTE Add =k + 1,
T, @,

154 80 8 A R eyt = S TIE s BIEE H5)

6
HUmeem
12+ 224+ 82+ ..+ k2 + (R + 1) = k{k“g%Jr” +(k+ 1) =
CRE+DRE+D)+6(R+1)? (E+1D(2E°+-E+6E+6)
- - - - _
:{k+1](2k.2+'?k+6]

6
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Pazno:KHUB HA MHOMKHTENIH KBaJpPaTHBINM TpEéXuJeH
2k + Tk + 6,

moJy4yumM
2k% + Tk + 6 = (k + 2)(2k + 3).

3HauuT,
(B + 1)k + 2)(2E + 3)

12+ 22+ 3+ L+ R+ (R+1)7 = =

Taxknm obpasomM, cIpaBelJIHBOCTL (POPMYJIBI ApxHMena AoKasaHa.

HMHpumep 2. [Moxamem, gTo npu T000M HATYpansHEOM i cymma 13" + 5
KpaTHa 6.
» IIpu n = 1 yTeRep:kIeHMe BRepHo, Tak kKak 13' + 5 = 18, a umucno 18
Kparimo 6.
JooyeTum, 9TO YVTBEPEAeHHEe BePHO IIPH 71 = £, T. . ¢CYMMAa 13 + 5
EpatHa 6, M JOR&MEeM, 4TO M3 3TOT0 CISAVET €r0 CIPABEIIHBOCTH
ag n=4Fk+ 1, r. e. eymma 137" + 5 rawxe wparna 6.
Hmeem

13**1 4+ 5=18:-13+5=13*12+ 1)+ 5=
=13%- 12 + (13" + 5).

B noJy4eHHOH CYMMe Kasaoe cjaaraeMoe KpaTHo 6. SHaumr. E{iiia o/ materalioo
13" "'+ 5 npu nwbom BarypansHoMm k xparHa 6.

B cuny OpHHOHOA MATEMATHYECKOH WHIVKIIMH YTREPHKAEHVE TOKA-

3aHO., <

YnpaxHeHusa

629. TIposeprbre, uro ipu n = 1, 2, 3 Bepra (opmyaa

2 2
1“+2“+33+...+n“:i-[”4—|1—}~.

Horaxxkurte, uto ara dopMyia BepHa NpPH JIOO0OM HATYPAJIBHOM M.

630. Horazxure, uro upu jaw0bOM HATYPAILLHOM R BEPHO PABEHCTEO

1-2+m3+3*4+m+nm+1pémn+nm+2y

631. Hoxa:xkuTe, 9YTO IpH J11000M HATYPalIbHOM N CYMMA

1 1 1 1
37 8 ad

n
a1

MOeT ObIThH BbIYMCJIeHA 10 opmyne S, =
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632, ora:xuTe, 94TOo IpH J11000M HATYPaAlbHOM 1 BepHO PaABEHCTEO
1-4+2:-748-10+ ...+ n(8n+ 1)y=n(n+ 1)%

633. Ilycrs (b,) — mnociefoBaTeNbHOCTE, B KOTOPOI
b= -8, b,.,=b,+ 6k + 3.

,[[()HH,}RHTE' YTO 3TY MOCHEeI0OBATENBHOCTE MOMKHO 38T4ThH (hopMynoH

- 3n? - 6.

634. ,IIGRaH-:HTe, 4YTO MNocjaefoBaTeJbHOCTL (a@,), B KGTnp{:H a,= -9,
a,., =a, + 10k + 5, MoxkHO 3amats dopmymaoi a,= 5n? — 10,

635, lokaskuTe, 4To pasHoOCTb 49
HOM 11.

fn

— 1 kpaTHa 48 npu awGoM HaTypalib-

636. Ilycre (1,) — nocneposBarenbHocTh uncen Pubonavun, 1. e. u, =1,
u,=1, u, . ,=u,+u, , mpun > 2. HoramuTe, 9TO 5T MOCTEAO-
BATEILHOCTE DﬁJIEl,EEE;lET CAeNVIONIUM CBOHCTBOM:

a) u, tugtu; +..+u, ,=1u,;

6) uij +us+us+ .. tui=u, u, .

JAononHuTensbHble ynpaxHenus kK rnase V
K naparpady 9

CrauaH ¢ vi.com/material100
637. BoiumcnuTe nepsble OIATh 4IEHOB IIOCISJ0BATEIbHOCTH {Cn), 3AgAH-
HOH (opMyIIOH:

a) ¢,=—-2n+ 7; r) e, =38,22";
100 (-t
0 ¥ n »
) < n® —5 B) € 4n
i 1_ (_1]”.
] — — = - - ] o e—
B) ¢, 2.5 3% e) ¢, T

638. Sanaiite dopMyIIOH n-r'0 WieHA HOCHAeJOBATeNBHOCTL (@,), ecilu:

a) (a,) — ToCJHeOBaTEeNHLHOCT, HATYPANBHBIX UHCEN, KPATHBIX B;
6) (a,) — [OCHeAOBATEILHOCTh HATYPAILHBIX YHUCE], KOTODbIe IPH
meJeHHH Ha D JamT B ocrarke 1.

639. BuiuncnuTe nepsble HECKOJABLKO WIEHOB IocjefoBaTeabHocTu (y,),

ecJIu:
a) Yy ==3, Yy — Y, = 10; B} Y1 =19, Y1 —Yp=1;
ﬁ) Y= 1“’ Yny l'yu:2?5; I‘) yl:_4= Yuir1 + :_nz‘
640. Haiigure uieHBl apHdMeTHUYecKOH OporpeccHH (a,), odo3HAUeHHBIE
OVEBaMI:

a) a;; as —19; -11,5; a,; ... ;
B) @, —8,D; @g3 —4,5;5 G 1g} see »
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641. IlepumMerp TpeyroJdbHHEA pakeH 24 cM, OpHYEM IJIHHBL ero CTOPOH
obpasyvior apudmernyeckyr nporpeccu:. MoEHO JIH OIpPejelHTb
JIHIY XOTH OLI oAmoi w3 croporn? Kaxme 1ennie 3mauenvs MOTyT
IPHUHEUMATE AJHHBI CTOPOH TPeYroJbHHEA, BhIpAMXEHHBIE B CAHTH-
MeTpax”?

642. ¥Yruer rTpeyronsHuka odpasyior apudmerHueckyi uporpeccuo. Jlo-
KayKHATE, 9TO OJIMN W3 HHX paren 6(°,

643. BepEo n1H yTBEEIEHHE, 4YTO eI (&) — apHpMeTHHecKasa IIpo-
rpeccHs, To:
a) TMOCIEROBATENBHOCTE G, @5 ... ; Oy,5 ... ABJAAETCH apupMeTHUe-
CKOH IporpeccHei;
0) mociexoparelbHOCTE @, — 1; a,— 1; ... a,~- 1; .. ABisAercs
ApIpMeTHIECKOH OPOTPeCCHEeH;
B) IIOCJEeJOBATeJIBHOCTE 2a,; 2@y} ... ; 2d 5 ... ABJIdZeTcA apH{MeTH-
YecKOH nporpeccueii;
r) IOCIEeAOBATENBHOCTE a‘?; a.g; i af; ... ABAfgeTcA apmpmMermye-

CKOH OporpeccHeid?

644. TTocaenorarensHOCTE (@,) — apudMeTHIecKaa nporpeccud. Haiimnare:
a) a,y, ecau al—QJE—E ud=2-+3;
L Jg 2

0) ag, ecamn al—de— 3

645. Haiinure HoMep uneHa apudmeruuecroil uporpeccuu (a,):
a) pasroro —2,94, ecin a, =1,26 n d = —,3;
0) pasuoro -9,7, ecau a;=-3,7 u d = —-0,6.

CrauaH ¢ vi.com/material100

646. laua apudmernueckas UpOrpeccus, LUepPBLIH ujieH HOTOPOH paseH

ZE 4 PA3HOCTHE paBHA E Asnserca nu uneHoM 3TOI HporpeccUmn
4’ 5
&)

YHCJIO:
a) 14%; 6) 8,357
647. Haitgure:
a) nepBbIl IOJOMKHTENLHBIH 4YJleH apudpMeTHYeCcKOH IpOrpeccHH
~10%; —10; —10; ...
2 4

0) nepsbBlil OTpHULATE/NILHLINH 4ileH apU{pMeTHYeCKOl Nporpeccuu

81; 81: Sl; A
2 3 6

648. Hokaxxure, uro ecnun (y,) — apudmerdueckas NPOrpeccHus, To:
a) Yy, t Y; =y T U5
B} §oop TlHgrr0=Un Flyyg THERZ D,
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649, Horka:xHTe, UTo eclld d — pPasHOCTh apH@MeTHUeCKOH IporpeccHH,
" - Xpe — X
a X, WX, — WieHbl 3TOH IIPOrPECCHH, HPUUEM M # 1, TO d = ——.
m-—-n
650. aua apudmernueckan uporpeccus (a,). Haligure:
a) d, ecan a,, = 1,7 1 a,, = 0;
B) @,y ecmu a,p =270 u d = -3.

651. Haiigure cyMMYy IEPBBIX JECSTH YWISHOB apH(MeTHUECKOH Iporpec-

CHH.
a) g; %: 6) v3; v12; ....

6562. HalimuTe cyMMY, CJIaraeMbIMH KOTOPOH ABIAITCA IIoCJIeJ0oBATENb-
HbIE 4JeHbl APHPMETHUYESCHON IIPOrpeceu:

a)2+6+ 10+ ...+ 198;
6) 95+ 85+ 75 + ... + (—155).

653. Ha oavHoll cTopoHe yIrila OT BepPIIHMHBI OTJ0MeHbl JBeHAJLATE PaB-
HBIX OTPEe3KOB, W 4HYepesd MX KOHIE! (KpoMe BepIIMHEI YIUIA) OpOBEe-
JeHbl OapalileldbHBIe IpAMEIe, IIepeceKallnlre APVLYI CTOPOHY
yvriua. Haiigure cyMMy JAJIMH BCeX NAPAJLIENbHBIX OTPE3KOB, 3aKJII0-
HEHHBIX MeFRIY CTOPROHAMI VIVIa, €CJIH JTIIHA HAUMEHBITIEDD H3 HITX
paBpHa 3 CM.

654. B apudmermdeckoil mporpeccun (a,): ERtis C oMl 100
a) d=-0,4, n=12, a, = 2,4; Hajfizure a, u S_;
0) a,=-35, d =25, 5, =25(; malifure n u a,;

no

B) d= %, a, =00, S, = 252D0; HafizuTe @, u n;
r) a; = —% , Qp = —29% , 8 = —450; maiigure d u n.

655. Haiigure pasHocTs apudMeTHUYecKOH OporpeccH# (X,) U €€ mepBBIH
4jieH, ecJIH HeCATBIH WileH 5ToH OporpeccHH paBeH 1 ¥ cymMMa Oep-
BbIX LIECTHANIATH €€ UjleHOB pasHa 4.

656. Hajlinure cymMmy:

a) BcexX /IBY3HAYHBIX 4YMCEJ;
0) Bcex TpéxaHAYHBIX YHCeJ.
657. HalimuTe cyMMy:

a) Bcex HaTypaJbHBIX 4Y€THBIX 4uceJ, He npepocxogamux 200;

0) Bcex HaTypalbHBIX HEYETHBIX 4YHceJI, He npepocxogammux 150;
B) BCEX HATYPAINLHBIX 4MCeJ, KPATHBIX 3, 3AKJAYEHHBIX B IIPOMEe-
KyTRe oT 100 mo 200,

658. KakoBa cymMMa HATYpPaANbHBLIX YHCEJ:

a) meapiinx 100 1 He KpaTHBIX 3;
0) Goasmux 50, HO MeHbmnx 150 ¥ He KpATHBIX 57
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659. Haiinnte HaTypajlbHOE 4YHCIO, KOTOpOE:

a) B O pa3 MeHbIIe CYMMbI IpeJUIecTBYIOIUIUX eMy HaTypaJlbHbIX
uHce;
D) PABHO CYMMe OPEJUIECTBYIOIINX €My HATYPAJIBHBIX YHCE.

660. Unenrr apudMernueckoil nporpeccuu
2;: 5; 8;

¢ YETHBIMH HOMepaM#H 3aMeHHJH I[IPOTHBOIOJJIOMHBIMH HM YHCIA-

Mu. B peayaprare nonydmnam nocaegosarenbHocTh (x,). Hamumure
hopMyay n-TO YieHa 3TOH IoCIeJ0oBATEeNIBHOCTH M HAHJHUTE CYMMY
IePBBEIX MATHAECATH €€ WIeHOB.

661. ViupocTuTe BhIpaskeHUe:

it it iRy
a) E 3 gn 17
x x*x-.x
6) PR L A
x x x*-..-x"

662. Haitgure:
a) CYMMY BCexX MOJIOMKHTEe/IbHBIX WIeHOB apHdMeTHYecKoll nporpec-
cuu 8,2; 7,4;

0) cymMmmMy Bcex OTpHIlaTEJIbHLI}I: 4yjeHOB apudmMeTHUecKoil POFpe
cun —-6,5; —6; ....

@(.co-‘“-,-"rr" aterial 100

663. Haiiiure cyMMy IepBBIX COPOKA WiIeHOB apudMeTHueckoil mporpec-
CHM, eCJIH CYMMa IepBbIX JecATH eé 4diaeHoB paBHa 100 u cymma
IIepBLIX TPHALIATH eé wieHoB paBHa 900.

664, Hailingure naruecaTelili uieH apudMeTHYecKol Nporpeccuu, eciu:
a) S,, = 1000, S,, = 10000;
B) S:=0,h, S;z==81.

665. 3amumuTe QOPMYIY CYMMBI MEPBEIX 71 WJICHOB TOCJEOBATEIBHOCTH
(a,), ecmm:

a) a, = 2n + 1; 6) a, =3 — n.

666, AAsnaerca nu mocaemosBaTeNbHOCTL (X,) apnqlme.-'ruqec:mﬁ nporpec-
cmen, Ec.uu CYMMY IIePEBIX /i €€ WIeHOB MOMHO HailTu 1o gopmyJie
S =n" — 8n? Halijgure TATLIA 9iIen 9TOWH MOCACA0RATEILIOCTH,

n

667. fiBnsaerca nm mocJsefoBaTeNbHOCTE (Xx,) apudMeTHYecKoil nporpec-
cHell, eciH CYMMa LIEPBhIX 1 €€ YIeHOB MOMeT ObITh HaljeHa II0

thopmyae:
a) S, = —n® + 3n; B) S, =n?+ 2n - 8;
6) S, =2n"-1; ) S =6n+ 57
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K naparpacgy 10

668. Haiigure 0Do3HAUeHHBIEe DYKBAMM 4YJEHBI IeOMETPHYECKOH IIporpec-
cam (b ,):
a) by 2; 235.-~185: Bl bay wus
6) by; by by 36; B4; ...

669. HDCJIE,I[GB&TEJIBHDCTB (x,) — reomerpuyeckas nporpeccus. SBaser-
cAd JIM reoMeTpHYecKoil nporpeccueii nociejoBarelbHOCTb:

) R Y G i TR, g (O
0) 31‘1; BXas vesit SLyh aned
R) xl, xﬁ e xf; e
r) L; L; S L; ST
X X Xn

670

CyIecTsyoT JIH TPH YHCT4, KOTOPLIE COCTABMSIOT OHOBPEMENTIO
apHPMeTHUISCKEYVIO H MeOMeTPHYECKVIO IporpeccHu?

671. Arnderca JH reoMeTpHUYecKOH IporpeccHel IocHeJOBATEILHOCTh

(x,), eciu:
a) x,= 2% B) X, = n%;
0) x,=3"% r) x, =ab”, e a # 0, b+ 0?

672. M3BecTHLI TIEPBLIH WieH W 3HAMEHATE h TeoMeTpuHeckOff Fporpeematealiil

cuu (b,). Haitpure b, econ:

x 2
a) b, z‘g g=3,n=8

D) b, =E, q=—v"€, TiE=

673. IlepBoIil W AeBSTBIH Y4iI€HBl TE€OMETPHUYECKON OPOTPECCHH PABHBI CO-
OTBETCTBEHHO 135 u % HaiftauTe 3a09énbe MEKY THMHA 4ICHEI
2TOH NpOrpeccHH.

674. IlocnegoBarensHoers (b,) — reomerpudeckas nporpeccus. Jloka-
JKHUTEe, |TO:
a) ecim b, >0 1 g > 1, To KamABIH CIeIVIOMIHEA 4leH IIPOrPeccHH
DOMRITe TPeLIAVIIEro;
B) ecitu b, > 01 0 < g < 1, To RaxABIA cleYOIKH Y4ileH lIporpec-
CHUH MEHBIIe IpPelblayINero;
B) ecii b, < 0\ ¢ > 1, To KaEABIA CICAYIOIAA WIeH NMPOTPeccHH
MeHBbIIe IPeibLIVIIero;
r) ecoin b, <0 m 0 < g <1, To RAMABIH CIAEIVIOUIHE YIeH IPOrpec-
CHH DOJBITTe TPEeALIAVIIeTO.
Jis Kamjaoro M3 pacCMOTPEHHBIX CJIY4YaeB IIPUBEJHUTe IIpHUMep.
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675. Hokasxure, urto eciau (a,) — reoMerpuyeckas NporpeccHs, TO:
a) a, " a; = ay " @3

) a, ,'a

JI+3_aﬂ- 'a’n+ﬁ? rne ﬂjg'

676. Horasxure, uro ecnu b, u b, — 4UleHbl reoMeTpUYECHOil Lporpec-
CHH, 3HaMeHaTeJb KOTOpPOH paeeH ¢, To b, = b, q" ~ ™.

677. B reomeTpHuecKoll mporpeccHd (x,):

a) q = _%, R= By Se= 20;—; HaiijuTe X, U X,;

0) x; =11, x, = 88, § = 165; mafianre g 1 n;
1 1 21 s

B) X, = q = —5r Sa= a; HalguTe N U X,;

o O JE, X, = 18\/5, 8, = 2643 + 24; HalizuTe x; H N.
678. CyMMy mepBLIX N WIEHOB IIOCIeJ0BaTeLHOCTH (X,) MOMKHO HAHTH
1o dopmyne
3 rr
S, = 3(5’ - 1).

JokaxuTe, 4TO NOCJIEJOBATENBHOCTEL (X,) — reoMerpuyeckas Ipo-
rpeccud. HalimuTe 3HaMeHaTenb H IepPBHIH 4JjieH 3TOH IporpeccHH.

679, 'eomerpuueckasa nporpeccusa COCTOMT M3 NATHAZLATH 4YjaeHOB. CymM-
11 : S
Ma IepBBLIX MATH YWIeHOB paBHA 8t a CYMMA CJIeyIOLHE aegf-com/material 100

YJeHOB paBHa —5%. Haiigure cyMMy nocjaeHHX [NATH 4JI€HOB 3TOM
IIpOrpeccuH.

680. YupocruTe BhIpasKeHue, IPUMEHHE GOPMYJIY CYMMBIL [IeDPBBIX 11 4ie-
HOB FeOMETPHUYECKON OPOTPEecCHH:
a) l+x+x 4+ +2, mmex=1ux=0;
B l—x+xX-20+xt -2+, rae x# -1 uw x#0.
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YNPAXXHEHUSA
ANA NOBTOPEHUA KYPCA
7-9 KJIACCOB

Bbluncneuusn

681. Halinure sHaueHHe BBIPAMKEHHA:

a) ﬂ oD X — _l.
x"-‘ H 2’ CrauaH ¢ vi.com/material100
j - 2
60) —— mpu m==;
3m? -m B 3
1047 -5y
B) o opi ¥=14, y=-1,6;
r) —22¢ _ hma=1,5 6=10, ¢=-2.
a(b — c¢)

682, a) Temeswzop crowa 10000 p. B anpene om momoposxan mwa 50%,
a B Jeradbpe mojgemeren Ha 40%. CKOJBKO CTal CTOHTH TelIeBH30D
B nexadpe?
6) ITerry Torapa momnicuan na 30%, a Wepes MEeKOTOPOe BpPeMA CITH-
auad Ha 40%. Ha cKoJIbKO NpoLeHTOB H3IMeHHJI4ch MepBOoHAYAIL-
HAas LeHa Tosapa?

683. K 200 r 40%-ro pacrsopa coau goaunad 300 r sozer. Karkoil crana
KONTENTPAIMA PACTROPA COJTIT?

684. a) Hexoropoe rommuectBo 15Y%-ro pacTBopa COIM CMEIIATH ¢ Ta-
KHM e KoJmuecTeoM 45%-ro pacTeopa aToi e coaH. Kaxora KoH-
LeHTpalHda IoJYYHBIIeroca pacrsopa?

0) Heroropoe komugectBo 30%-r00 pacTBOpA COJMH CMEIIANH ¢ BABOE
DOJMBIIHM KOJIHYecTBOM 15%-ro pacTBOopa 5Toi e coan. Kakopa
KOHLEHTPALIMA IIOJAYVUMEIIErocH pacreopa?
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685.

686.

687.

688.
689.

690.

691.

692.

693.

694.

HmMeerca asa coprTa CIHBOE skupaoerbio 10% u 20%. Mx emema-
au B oTHomeHnH 3 : 1. KakoBa KHUPHOCTE MOJYUHBIIWXCSH CIHBOK?T

a) Kawenr danka mméc 80 000 p. ma BRIAA ¢ TOJOBLEIM JIOXOJOM
5%. Karaa cyMMa okKa:xeTcda V¥V Hero Ha cueTy uepe3 2 rojga, eciaH
OH HHEAKMX CYMM CO CUSTA HEe CHMAT H JOIIOJHHUTENEHBIX BJLOHES-

THA e aeaan?

0) Kanenr Hamra pEec 80 000 p. Ha BEIaJ ¢ TOJOBBIM JOXOIOM
5%. Yepes rog on uoaoxua HA aror :xe Braay ewe 20 000 p. Ka-
Kag cymMma OyAeT y Hero ma cueTy depes 2 roja mocae OTKPLITHS

cuUeTaA B DaHKe?

1-S'J'-II];IIIZIIC:TI-ITE BHEHIPpaHeHHE:

a) (V15 + 10) - 245 — 512; B) (2v12 — 3V3);

mzﬁ-z@_ 5 10-5V8 | 10+548
335 — 3V14 10+ 543 10— 543"

Ympocrure BRIpaskenme (5 — 24/6)° — (342 — 24/3)(442 + 843).

I[GREJ—RH TE, HUTO:

N TE RN TEY.
a) 76

JloKa;KnTe paBencTRO;

=4J1,5:

10 _Jo4.

? J7+ 424 - 71— 24

CxauaH ¢ vk.com/material 100

a) {19 — 6410 = V10 — 3; 6) V23 87 =4 — 7.

Halinire sHaueHHe BhIPAMHEHMA:
- oy
a)3x2—ﬁx—5n[}nx:1+v"§; ﬁ)%npnx:\g+l.
i
Ha#imuTe 3HateHHe BRIpa:KeHHd:
P -1 b
a) 0,3°%+ (Tﬁ) +(=0,5) %+ 2 + (-1) *- 6;
2 1 0
2 1 6.1 2,
6) (5) - (ﬁ) + (ﬁ) 1025216

BEI}HG JH BEICEAIBIBAHHE!

a) npocToe 4YMCJA0 He MOKeT ObITh YETHBIM;
6) nmpocToe YHCI0 He HMeeT JeJHTeJNIei;
B) KBAJpaT 4éTHOro 4YMcja — YHCI0 4YéTHOoe?

a) Hatiure marmaanaTelil oien apH{MeTHYecKoH nporpeccHu (a ),

ecan a, = —6, a, = —2.

0) Halimure cyMMy HNepBbIX JecsaTH 4iIeHOB apudMeTHuecKod Ipo-

rpeccvw (x,), ecom x, = 2,4 u d=1,2.

YnpaxHeHus Ons nNosTOpPeEHWA
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695. HafiguTe neeHaZuUaTBIA UJIeH TeOMeTPHUYeCcKOH mporpeccuu (b,),
1 1

e Bo=
32’ "3 16
696. Haiigure cyMMy HOepBBIX JECATH WISHOB TEOMETPHUECKOHN IpOrpec-

ecnu b, = —

b | -

cun (x,), ecnm x, = —32 u g = —

697. Kaxiavio H3 DecATHUYHBIX Ipodeli
0,45; 2,53; 31,98
OKPYIVINTE [0 JAeCATHIX, BEIYHUCJHTE AOCONIOTHYK) H OTHOCHTEJILHVIO
MOTPEIITHOCTH TPHUONHKETOLIX 3Ta4YeHTH,

698. ILtomanes Bemoro mops npubmmzéano pasEa 91 Teic. kM° (¢ Tou-
HocThIO 10 500 EM?). OIeHHTe OTHOCHTEILHYID MOTDEIIHOCTh IPH-
DAMMHEHHOIO 3HAUYEHUA.

ToxxaecrBeHHbIe anDGDHEDBHHHH

699. IIpecbpaszyiiTe B MHOTOUWIEH:
a) (x — 2y)(x + 2y) + 4y%
6) (2a — 3b)(2a + 3b) — 3a*;
B) (5x — 1) + 10x;
r) (3y + 42)* — 8z(3y — 22);
1) (m — 2n)(m? + 2mn + 4n® + 6n®; CkauaH ¢ vk.com/material 100
e) (c? + 4d)(c* — 4c®d + 16d°) — c*(c* - 1);
x) (3x — 4y)* — (2x — Ty)(4x + 2y);
3) 2x(2x + 3)2 - (2x — 3)(4x% + 6x + 9).
700. HalinuTe 3HayeHHe BRIpAEKeHHA:
a) 8x%(x —4) — (2x — 3)(4x* + 6x + 9) — 17 upu x = 0,5;
6) 4a°(3a — 2) — 3a(2a — 1)* — (2a — 5¥2a + 5) pw a = 3,3;
B) (9x% — 3xb + b%)(3x + b) — 9x (32 — b) — b*upn x = —é, b= %;
r) x(3x " 2y)(3x + 2y) — x(3x + 2y)° + 2xy(5x + 2y) mpu x = 0,5,
y ==L
701, Jloka;xuTe TORACCTRO;
a) (a + 2b)(a — 2b)(a® + 4b%) = a* — 16b"%;
6) (x — 1)(x + 1)(x? + 1)(x* + 1) = x® - 1;
B) (a — 2)(a + 2)(a® — 2a + 4)(a® + 2a + 4) = a® — 64;
r) (¢ —¢c - 2)c* +¢c— 2)=ct - 5% + 4.

Y02, PaznomxiuTe HA MHOEHTEII!

a) 12x% — 3x%y — 18xy°%; B) 8ab — 14a — 12b + 21;
6) 42a°® — 6a* + 3047 r} ¥ — 5x — 9xy + 45y.
YnpaxHeHua ONns NoBTOpeHusa kKypca 7-9 knaccos




T03. PazmoxuTe HAa MHOEHITETH:

a) x' — 25y°;
6) 4b* — 0,01c"

a) ¥ —x—42;
6) ¥° + 9y + 18;
B) 812 + 18x + 1;

705. Cokparure apodb:

21a® - 6a’b 8 ox® - 256y°
12ab — 42a° 9x% + 30xy + 254%
6 m' + 3 mit a®— 3a
o R = ) — ;
2m’n + mn® a4+ 3a - 18
x*— 2mx + 3x — 6m 4x* - 8x +3
B) — : 3) ; ;
x* + 2mx + 3x + 6m 4x° -1
Bab + 2a — 206 — 5 ) m* +4m 5
dab — 8b%+ a—2b" m?+ Tm +10°
164 — 8ab + ¥
) T
16a“ - b
. 3x + 2y
706. a) Hailigure sHAaYeHMe BbIPAMeHHMA ————, ecJIH
X

2x + 3y 7

y
0) Hailinure 3HaYeHHe BbIpaAXKeHHUA
4a — ob
0

b

707. Yupocrure:
a) 2 1

B} 8a° + (,3;
Py — B

704, PasnoxNnTe Ha MHOMHTeIH KBaJpaTHBIH TpexXdiIeH:

r) 166° — 246 + 9;
n) 6x* — x — 1;
8) 8a® - 13g = 10.

a+ b

X+ 1.

x2—3x_xz+3x_f—9

2y +1 y+2

Bl = + s
y¥+38y 38y-y
B}a2+lﬁa+12 2 - 3a 3
a:J’—S a2+2a+4 a—2,
2 4b® + 18 1
r) - + = — .
4’ -6b+9 8V +27 26+ 3

n) 9ab® — 16ac’;
e) —20xy” + 45x°y.

CkauaH ¢ vi.com/material100

H3IBeCcTHO, 4YTO

, BCIFM H3IBeCTHO, YTO
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708. IIpeacraepTe B BHAe IpPoDH:

a) ab® - 16a 206° n) p¥-125 4p _
56° a’b + 4a®’ 8p? p2+5p+25
5) Txy 3x — ﬁy; 4 9m® — 12mn +4n®  3m + 6n

Z_dxy+ iy 147 3m® + 24n° I

709. YopocTure:

xz—élx_z-'-l—ﬁx_ {a+b}z—2ab_a2+b2_

a) — 3 8 B :
) X+ Tx 49 - x* ) 4a® ab
6) y'-16y  4-y P]5£‘~5_(c+1)2~c
2y +18 ' y2+9y’ ce+2  13¢+26 °
710. YuopocTtuTe BhIpaKeHHE:
i) T(m-2) m+2 2m2+4m+8'
=8 m?+2m + 4 o=
a+d a+2 2(a +8))
ﬁ} 2 . 2 _ - 3 s
a 9 a 3a-+9 a® + 27
2) x+2 2 @ x-14 ) x+2 i
3x x-2 3xX -6x | 6x * — 5' CrauaH ¢ vk.com/material100
4x x -3 18 2x
r) g . - :
9-x 9+ 3x x+3 3 -x

711. IIpecbpasyiiTe BLIpa:keHHe:
( 3m 2m ) 9m® - 6m+ 1

a) =+ + . ,
2 1-3m 3m+1 6m° + 10m

5}( 1 v ]_[xmv x ) _«x

x+y xyz—xa) x2+xy y2+ny x+ y

]

5 2aq + 3 2d°+3a _Ba+2 +4a—1_a—1.

20 -3 \4a®+12a+9 2a+3 % -3 a
a+3 a-1 Y g*—-2a-8

r) 2 Ty " =ik
a +3a+1 a"-2a-3) a+ 2
3(m + 3) m? — 3 n? 3m 1)

) — +* = | + )
m°+3m+9 (m + 3Y m-27T m-3)

) 9/ +8 1 . 4 ) 8x -1
27x° -1 3x-1 9x*+3x+1, 3x+1
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712.

713.

714.

715.

716.

717.

718.

719.

a) Haiinure sEauenue pripamenud a’ + b%, ecnum a + b= 6, ab = 3.

e ‘ 1 1
6) Haiigure sHaueHue BLIpAYKEHHSA - + > ecnu ¢ + == 2,5,
c ¢
Horassure, uro:

a) sHAUYEHNE BRIPAMEKEHHS a° + 24 + 2 HY IpH KaxoM 3HAYEHHH IIe-
peMeHHOH ¢ He MOMeT ObIThb Glpﬂuale IEHBIM;

6) Beipaskenue 2x° — 2xy + y° Opu MO6GBIX 3HAUCHHAX X W [ [OpPU-
HHMAST HeOTpPHMUOATE/IBEHBIE 3HAUSHMHA.

FHDUGTHTE EBEIpAHeHHEe:
ﬂ) {41,—2 y':F}E g (01 5x2y—1 }3; B} {D,zﬁa—ﬂbﬂ}—2 L (za[‘lh—ﬁ)—'l;

4 2 ; 4 -2 B 5 3
Lk 8 5 0.1a b
o et o o il oy [ A
} [ x“zy_’] [3 4 ) ¥ [ bte? ] [lﬂu'*c“]

¥hupocruTe BRIpAMeHHe:
al)2-3*‘”—.-?»-3““_ 3 1068
3"_1 i 2J]+1 i Hn—l #
5) 25-4"!; ) i
L 100"
BriHecHTe MHOEHTEIb H3-II00 3HAKAO BEOpPpHA:D

a) m; r) —\f{ﬁ; #) V12x® , roe x = 0;
6) v24; 1) 0,1128; 3) J184°, rue y < 0y
B) —/242; e) 0,4440; u) JS5at .

BHecHuTe MHOEITEIL II0J 3HAK KOpPHA!
a) 10+/3; B) —3+/5; n) x+/3, roe x = 0;
6) 0,1J2; r) —0,240; e) 45, Tie y < 0.

¥upocTHTe BEIpajKeHHEe:

a) \50x +32x - [98x;
6) (Va + v2)(Va - v2) - (Ja — V2) - Va;;
B) (Vx + Jy¥ —~(Vx — Jy);

r) (Vx — Jy)x + Jxy + p).

CorgpaTtuTe gpodb:
5+ V{_ ) a\f’;—l . .E]Idr-;|y«ﬁ;.
'i\,l'_+y a+a+1 Jey ty
J_ Z byb + 1 ¥ el —avd

YnpaxHeHns ANnA noBTOpeHWA kypca 7-9 knaccos
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720, OcpoboguTech OT HPpalHOHAJILHOCTH B 3HaMeHaTene IpodH:
3x 5 4 1
a) ——; - B) —; I) —————.
7Jx Je—1 2Jx + 3y
721. Jorka:xure, uTo:
xX—y \E v.'r; a—b E JE
b

8) x\fy—yq'rx_ ” l ; ) ar.\l'rh +!’1th - o

YpaBHEeHUs U CUCTEeMbl YPaBHEHUN

722, PemuTe ypaBHenue:
a) dx(x —1) -1 =x(l+ 3x)+ 1;
6) 2x — (x + 2)(x — 2) = 5 — (x — 1)%;
3x+1 2x- 3_
a3 = K
X =3 ool A
b)) g =gt o

B)

723. Or depmb 1o cranuuy 11éTp MoseT joexars HA BEJIOCHIIENe I T0H-
TH nemroM. HMaér o co cropocTeio 6 KM/d, a HA BejJocHIeae elgeT
co ckopocTeo 16 Em/4. KakoBo paccrogHme oT ¢depMbl A0 CTAHIHH,
ecin HA senocuuene Ilérp tparur Ha sror nyrs Ha 40 mEEYMMErLiNS Materal100
geM MEITKOM?

724, PaccrosaHne oT ropoga A no ropoaa B moein OKEH OPOXOIHTE IO
pacucanuio 3a 4 9 30 mua. [lo TexAWYecKHMM TTpUYHHAM OH OBII
sajep:#aH ¢ oTHpaBigeHHeM U3 ropoga 4 Ha 30 MHUH. YBeJIHMYHB CHO-
pocte Ha 10 rm/4, mDoesxg npudbesin B ropon B soepemsa. Hasmigure
paccToAHHe Me:KJy ropomaMu A um B.

725. U3 nyakTa A B OVHKT B BRIINTenT menrexofd, a depez 30 MuA Ha-
BCTpeuy eMy M3 OvVHETA B B nyHeT A Bhlexan senocuneguct. Cro-
POCTE BEIOCHIIEAHCTA HA 8 KM/u foJblle CKOPOCTH nemexona. Be-
JocunemadcT Yeped 1,5 W mocnme RBEIE3Aa  BCTPETHN  TIeIexXoa.
C Earoi CROPOCTBI IIEN IENIeX0] M eXall BeJOCHIIeJAHCT, eCJH H3-
BECTHO, YTO PACCTOSHHE Memay NyHEramMu A u B pasuo 26 xm?

726. Cpegnee apudmMerHueckoe deThIpEx uyHncea pasHo 11,5, Bropoe gme-
a0 B 1,5 paza mennmre neproro W ma 10 mennie TpeTnero, a HeT-
BEPTOE PABHO CYMMe Iepeoro M Broporo. Halimprme sTH umHcHaa.

727. CRonbEOo Hy:HO JobaBuTs Boabl E 300 r 20%-ro pacTeOpa colH,
yT0lbl HOAVUHTE &8%-H pacrsop 3Toil conmn?

728. Peuuyre KBaaparHoe ypasHeHUe:

a) 2,6x% + 4x = 0 B) 0,2t — t — 4,8 = 0;
6) 6y — 0,24 = 0; r) 33u’ + 3u - 3 =0.
YnpaxHeHWsa ONA NOBTOpPEeHWsA Kypca 7-9 knaccos



729,

730.

731.

732,

733.

734.

739,

736.

737.

CF]].IECTBYET JdH ZHa'deHIHe HEpEMEHHDﬁ X, OpH KOTOpOM 3Ha4YeHNe
KBAJpPATHOTO Tpéxumena x° — 10x + 31 pasHo:

a) —b; a) 6; B) 557

HpH KEAEHX 3HAUYeHHEAX M VpabBHeHIe HMeeT XOTA ﬁBI O0HH HKOopeHB:
a) 102 — 10x + m = 0; B) 3x%+ mx — 5 =0;

B) ma® + dx — 2 =0 r} 2x° —mx + 2 =07

HI}H KEAKMX SHAUEHHAAX .ﬁ? }prBHEHHE HEe HMeeT R()[JHEﬁ:

a) kx? + 8x — 15 = 0; B) bx® + kx +1=0;

6) 6x° — 3x + k = 0; r) T2 —kx—1=07?

PemuTe ypaBHenwHe:
a) 0,3x(x + 13) — 2x(0,9 — 0,2x) = 0;
0) 1,6x(x + 4) — x(7 — 0,5x) = 0,5(10 — 2x);

EERr B . ST
L (8x+2F  x+5 (6 - xY .

CagoBBEIH VHACTOK, MMeHIIHH OpMYy OIpAMOYTOJIBHHEA, TpedyeTcs
oDHecTH HaropoIbHD. U‘HDE,I[E.TIHTE OIMHY H3TopoIlIH, eCJId H3BeCcTHO,
UTO JAJHMHA VY4acTEA Ha 15 M QoJablie ero MWIHPHHBI, 8 ILIOLEL Ero
paBHA 700 Mz_ CrauaH ¢ vk.com/material100

Kazneiil yuenur kaacca obmensncsa dororpadMiaMy ¢ HasIbiM M3
JPVTHX VHEHHKOB 2TOTO Kjaacca. CKOILKO YYCHHKOB B DTOM KJacce,
ecJH Bcero OpLTI0 Depegano 600 dororpadui?

ITndpa gecarkor ABY3HNAYIOTO YHCTA Ha 3 MEOLIIE IMAMPLT ¢IHITHII,
A MpOoH3BeleHHEe ATOMO JEY3HAUHOIO UHCIA HA CYMMY ero HHudp pase-
o 70. Hajimure 310 ymcio.

YUacTOK 3eMJIH UMeeT QOpMY IpAMOVTOJILBHOrNO TPeyroJdbHHKA, OJHH
n3 kKareroB roroporo Ha 20 m Doasme gpyroro. Haligure pauay
rpadMneEl JaHHOTO VIacTKa, eCclId ero maomans paBAa 0,24 ra.

Pemmnre ypaBuenwne:

a) x 5 _ 218 :
x— 3 x+ 3 x“ -9
_ 70 17 3x
0 - = — 5
)x"'—-lﬁ x -4 x+4
B) 3 5 14 ;
2-x) (x+2)P -4
. SV SN = 05

4-x* 2x-4 2x°+4x
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n) j i _ = 3.
-9 3xr_=x 2x + 6

e) 2 . 1 " 4 el
1-x 1-x (x+1F

) .,2 4 3 _ .?1:1 :
x4 bx 2x — 10 xt— 26

a) 5 = _1 = 29 3
2+ 6 6x2 — 18x a7 — gax?

x 4 T6

u) - + —= [);
x—-5 x24+56 25 — o

X) ITx n 3 _ T

-3 6-x x+6

738. lIze Opurajanr, paborasa BMecTe, BLITOANAIOT padory 3a 6 4. Ommoii
[IepEOH OpHrame Ha TV e pabdoTy Tpedyerca Ha 5 4 00JbINe, deM
BTOPOH. 3a HKakoe BpeMs MOMET BbIIOJHHTE BCHO pabory Kamaas
opurana, padborada OTAEALIO?

739. I[BE‘ ABTOMAITITHBI OTIIPABHJIHACE OJHOBDEMOHIO a3 CEJda B TOPOI,
KoTopeIid yviamedH Ha 180 xm. OgHa apToMalllHHA IIPHILIA B TOPROXI
Ha 45 MuH [1033e JApyroil, Tak Har eé cropocrb Obuia Ha 20 xwm/u
Mennire, U Kakol CKOPOCTLIO TLTA Kasykaas aBToMarruna?

740. MoTopHasi TogKa IMPOILTIE M0 TEUEHHK) PeKH 36 KM u ﬁﬁ?fﬁfé.fléiféliﬁg
o0paTHO, 3aTpaTHR Ha Bechk NVTE o 4. HalimuTe cKOpOCTE MOTOPHOH
JOJIKH B cToAYel Boje, 3HaA, UTO CKOPOCTh TEUEHHUA PABHA S KM/ .

741. Moroprasa jgoaka npoimna 18 KM oo redenuno ¥ 14 KM OpoOTHE Te-
UeHHS, 3ATPATHB HA BeCh OyTh 3 4 15 mua. Halinure cropocTs Te-
YeHHUA, eCJH COOCTECHHAA CKOPOCTE JoakH 10 KM/,

742, Karep nmpomén 75 XM 10 TEUENHIO PEKM H CTONLKO JKe TPOTHR Te-
yegnd. Ha Bech IVTE OH 23aTpaTHM B 2 pasa O0JIbllle BpeMeHH, YeM
eMy noHagoOunocs Ob1, uTodel npoiitn 80 kM B crosueil Boge. Ka-
KOBAa CKOPOCTEL KaTepa B cTodYel BOJNEe, eClH CKOPOCTL TeUeHHMS paB-
Ha o KM/ /4?

743. Torapes Joa#eH ObLI obpaborate 240 meramneill E oOopelel€HHOMY
CPOKY. Y¥COBEpIIeHCTBOBAB pe3del], OH cTal obpadarsiBarsk B yac Ha
2 meranw DOJBINe, YeM TPEANONarajioch Mo TIany, ¥ TOTOMY RBEI-
IIOJHWI 3alaHue Ha 4 4 paHblle cpoka. CEOIbKO IeTaleill B Uac
noed Obla 00padarslBATE TOKAPL?

T44. CorpyvaHuE Tuirorpadguy g1ojskedH HA0OPATh K OLPeJe/IEHHOMY CPORKY
pyvikonuch o0némom 150 crpamun. Ecnw om 6yaer mabupartn 1ia
D CTpaHHUO B JeHL DOJABINe, UeM O0BIUHO, TO 3aKOHUHT paboTy Ha
1 aeHb paHblle HAMEYEHHOrO cpoka. CHONBKO CTPAHHI, B [eHb
o0nrmo madnpaeTr coTpyanuk?



745, TypHeT oTIIpaBMICA Ha aBTOMAIIMHe H3 ropoda A B roponm B. Ilep-
Bble 7D KM OH €XaJ C0 CROpocThio, HAa 10 EM/4 MeHbBIIEH, 4emM pac-
CHUTLIBAT, a OCTANLION OVTL CO CKOpPOCTLIO, Ma 10 kM /9 donnnreln,
yeM paccunuThIBan. B ropon B, koTopmlH vialéH oT ropoja A Ha
180 gm, Typuer opudblan Bopemsi. C KAKOH CHEOPOCTBID OH EXAJ
B KOHIe TIYTH?

746. PaccTosgnre 0T CTANWILI JIO JREIE3MOOPOIKIONH CTANIMHM  PaBIO
1
60 kM. MOTOIIMEJIHMCT BERIEXAJ H3 CTAHMIKLI HA lz T II0EEEe BeJa0OCH-

neircrTa H l'IpH.ﬁhI.II Ha CTaHIHMK, KOor'la BeJOCHIIedHCT OBLI OT Heé
g 21 km. Halimure cropocTh BeIOCHIEAMCTA, €CJH OHA ObLIa HAa
18 KM/4 MeHBIIEe CKOPOCTH MOTOITHKJIHCTA.

747. U3 cexa B TOopoj, K KOTOPOMY BeaérT mopora guauHOi 120 KM, BBI-
exana Jerkopad aBToMalrmHa., Yepes 30 MHH U3 ropoja B ceJiOo BEI-
EXaJl IPY30BHE H BCTPETHJICH ¢ JErKEOBOM aBTOMALIHHON B 45 KM
oT ropoga. HHfIII;I-ITP CEROPOCTE TPYV3IOBEAKA, €CJIH OHA MEHLITE (KO-
POCTH JIeTKOBOH aBTOMAIIHHBEI Ha 5 KM,/J.

748, PemvTe ypaBHeHHE:

a) 4x* — 17Tx? + 4 = 0;
6) 9x' + 772 — 36 = 0:
B) 2x' — 92° — 5 =0;

sod o3
rjoex " —ox"-1=0. CkauaH ¢ vk.com/material100

749, Pemunre ypasHeHHe, BBEeJA HOBYID IIepeMeHHYH):
= 2

a) 2(bx — 1) + 35x - 11 =0;
6) (¥ +x—3)" +12x* + 12x - 9 =0.

750. Pemunre ypasBHeHHE:

a) x* — 16x* = 0; m) x* + 6x% — 16x = 0;
6) x = x™; e) x' + x” — 6x° = 0;
B) 1,22 + x = 0; ®) xt +x=9x + 9;
r) 0,4x* = «% 3) 2x% + 8x = ° + 4.
751. ITpuBeHTe YpaBHEHHE K BHAV X — & H PELIHTE ero:
a) %.1-3_1; B) %x‘j_n,nm; 1) 1+x%=0;
6) 1000x° + 1 = 0; r) éx" -16 =0 e) x* — 16 = 0.

752. Mz300pasus cxeMarudeckn rpadukmn, BRISICHHTE, HMEET JIM YPABHE-
HUC KOPHH;

a) sx — 2 = x%; ) E=at 1
2 x
6) —3x — 1 = Jx; I*)S—i-x.z:%.
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793.

794,

795.

796.

707,

798.

799.

760.

761.

PemnTe rpadudyecKl VpaBHeHHe:

a) x¥=Tx — 6; E) %=xz—2.r;
ﬁ}f=0jx—z; r) Jx = x®.
PemuTe cucTeMy ypaBHeHHIH:
a J4x -y =17, 4 Bx =y + 50,
I +hx=23: -3 4x+2,06y=14:
in;r—lﬁy:ll, f4x—2y:3,

6) r)

|5y +7x=19; |18x+ 6y = -1.

Pemure cHcTeMy YpABHeHH:

[zx—y x-2y 3 lx—y+1 x+y-1
- A + = T,
a) 3 2 2 6) 2 51
12x+y_x+2y_l_ ]x—y+l_x+y—1__3
2 3 — 3 3 4 B )
PemnuTe cHucTeMy YpaBHeHHH
ax — 3y =13,

¢ TIEPEMEHTILIMHA X ¥ I, €CJH OJIITAM W3 PeITenHi ncpnhi‘%ayﬁﬁ‘rﬁ%ﬁ-ﬁaterla!luu

HHA ABJdeTcA Iapa dHcelx (8; 1), a pToporo — mapa 4dHcel (5; —1).

Kakoro paccTosHWe OT TOYKH TICPCCCUCHUSA MPAMBIX oxX — 2y = —2)
1 —4dx + 3y = 27:
a) 7o ocH abcumcc; 0) Mo oCcH opJHHAT; B) IO HaYaJa KOoOpIHHAT?

Ilopbepure sHaueHMA £ W b Tak, 4rodbl cHCTeM:a YpaBHeHMIT

¥ = Rx + b,
¥y =2,9x — 3:
4) He MMeJla pelleHWH;

0) umena OeCKOHEYHO MHOI0 pelleHunii;
B) HMeJa eIHHCTBeHHBIM pellleHHeM IOapy 4HCed, B KOTOpoH X = 4.

Ilpusagie:xuT JH TOUYKA IepeceueHMA OpAMBIX —2x + y =11
u 3x + 2y = 1 npamoii:

a) 10x — 3y = —-45; 0) —7x + 9y = 657

3anumuTe YypaBHeHHe NMPAMOH, KOTOpad MPOXOAWAT Yepe3 TOYKH:
a) (0; 30) u (6; 0); 6) (2; 3) u (-2; 10).

Hafimure Taxme amadenus KodhdUHenToR ¢ W b, TPHU KOTOPBIX
Toukn M(2: —3) u N(1; 4) npusagnexar napabore y = ax® + bx.
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762. Ilpn kakux 3HAYEHHUAX H U ¢ napadona y = Z+bx+e oepeceKaeT

1 g %
ocl KoopauHaT B ToukKax (0; —3) n (E; 0|7 B xaxoit emé Touke oTa

napabojia nepecexaeT och Xx7

763. Macrep M V4eHHEK H2UOTOBHIH B HepBbIH Jenbs 100 merameii. Bo
BETOPOH JeHb MacTep Harorosua geraneil Ha 20% Ooabiue, a vue-
g — 1a 10% Oonnme, weMm B NepBLIH eHL, Bcero Bo BTOpPOW
TeHE MacTep H VYeHHK H3ToTOBHIH 116 meranmeii. CHOJBEO JeTandeH
H3roTOoBMII MACTED M CHOABHO HIrOTOEBM] YUEHME B JIEprlﬁ ,EI,E‘HJJ?

764, Jlerrxosoii apromoduias npoexan 3a 2 4 Ha 10 km Gonbire, deMm rpy-
30BOH 3a 3 u. ECIHM YyMEHBIIMTE CKOPOCTE JIETKOBOTO ABTOMOOIIIS
Ha 25%, a rpvazoeoro Ha 20%, TO rpy20BOoH aBTOMOOHJIE OpoemeT
za 5 u Ha 20 kM OGoablue, yeM Jerkopoil 3a 3 4. Halinure cropocts
KAMKLOTO ABTOMOOIISA,

765. Ha onsITHOM moJae mojg po:s orBean yuactor 20 ra, a mog nueHH-
Iy 30 ra. B mpommom Toav ¢ obomx yuacTror cobpamn 2300 11
sepHa. B sToM rogy vpo:allHoOCTE piM noebicHIack Ha 20%, a mire-
HuIel — HA 30% u mostomy cobpanu sepHa Ha 610 1 Goaeme, gem
B OpomnnioMm rony. Kakol 0plla vpo:EaHHOCTE KAEIOH KYJIBTVPHI
B 3TOM roay?

766. Paccroanue memxay nvHeramMmu A 1 B pasno 160 km. Ha A B B BBI-
EXA BEJOCHIIeOHCT, M B TO EHe BpemMHA 13 BB A BRIEXAJ FEGIHOIIE: com/materizal100
kamceT. Mx reTpeua mpouzornnaa wepez 2 4, a wepez 30 MuHE mocae
BCTPEUM BejoCHOeIHCcTY OcTalochk Inpoexars B 11 pas Douablie, uem
M()’l‘(}]'_II-IR.JIHL'T}’. HEIIEDBI:I CEOPOCTH MOTOUHEJIHCTA H BE.?IUUHHE,EH(!’I‘H?

T67. Umerwress nBa coimapa cepedpa ¢ mensio. Ilepsoiil comepskur 67%
MeAd, a BTopol — 87Y% mean, B RaKoM COOTHONIEHHH HYKITO B3AThH
ATH JIBa CILIABA, YTOOLI MOJIVUHTE CILTIAB, comep:mainmuit 79% menm?

768. CMemany gea pacteopa coln. KoHIleHTpallid OepBOro coCTaBIAIAa
40%, a ronuenrpanusa sroporo — 48%. B pesyibrare noJay4dmics
PacTROp cOMH Konnentpanueit 42%, B kaxoM oTHOITENHHA OLITHA
B3ATEl DepBBIH U BTOPOH pPacTBOPBI?

769, PemnTe rpatdhmueckn CHCTeMY VpPaBHeHHI:

o Jy+ A =5a, xy =1,
¥ |12y + 5= x; 5 {xg+yz=9;
[2+ 3 =25, | xy=-2,
0) ; r) 1
|22 + y = 6; |ly+8=52.
T70. Peiunre cucreMy ypasBHeHHH clHoco00oM LOACTAHOBKM:
b of ¥ ﬁ - ¥
o) :!;_2.17:0; }1I+y:8;
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+ y= 2 — ==
5) {x y=5, 5 {Ex +5x—8y=-12,

x*-xy+y =13; 20 —Tx=28;
2
2+ + 3xy =1, g=bxtyE==0
r) L o e) 1
3y+x:01 2:-§y=1.
771. Pelunre cucreMy ypaBHeHM:
a) E gt =11, %) x“+y° =34,
rxpry=1 xy = 15;
5 2x—y—ay=14, J.xg—y2=12,
) r) -
X+ 2y +t2y=—T; lxy:B

772. He BrInO/NHAA LIOCTPOEHMUHA, BbIACHUTE, IEPECEKANTCH JIH:
a) mapabona y = x% — 6x + 8 u npaman x + y = 4;

0) mpamaa x + y =4 w runepdona y = é—;
X

B) OKpy:xHOCTH X° +y =4 u (x — 3 +y*=1;
r) okpysxkuocTh (x — 1)° + (y — 2)° =4 u npamasa x + 2y = 3.

Ecnu nepecexaiores, TO YKaKUTe KOOPJAWHATHI TOYEK IepecedyeHHsd.
ITponnnwoerpupyiiTe pellleHHe ¢ IOMOLILI I'padHKOB.

y CradaH ¢ vk.com/material100
773. IIpn KaKoOM 3MaAYEHHH ¢ WMEET PCIICHHe CHCTeMa YPaBHeHHH

d3x—-y=29,
=3 =",
2x +oy =e?

774, He BLIMOMAAA MOCTPOEHHA, BLISCHHATE, MEPECEKAIOTCST JTH mapadosa

: 4
y =x° —x + 4 u runepbona y = —. Ecan nmepecekaiorcs, To yKamku-
x

Te KOODAMHATHI TOueK nepecevedus. [IpounmocTpupyiite peuieHue
€ MOMOIUILI rpadHKoB.

779. IIpu kKakoM 2HauYeHHH ¢ cHCcTeMa VpaBHeHHH
x4+ 3y =2,
{xy =a
HMeeT eJMHCTBeHHOe pelleHue?
776. Ecii oT 4dHcIHTeId H 3HaMeHaTend oOLIEHOBeHHOH IpoOH OTHATE
o eJuHHIle, TO APOOL YVBEJIHYHTCH HA é— Ecin e K YHCIHTEIIO

M 3HaMeHaTeJK NpuOABHUTHL 110 eHHHIE, TO Apo0b YMEHBIIHUTCH HA

%. HaiignTe aty apoOsb.
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T77. Ecni or upenuTella U 3HAMeHATeld 0O0blHHOBEHHOH Apodl OTHATHL 110
1
eHHHUIEe, TO Apo0b YMEHLIIHTCS HA T Ecnn ke K UyHCJAATEII0 U 3HA-

1
MeHaTeJl0 NpudaBUTE 110 eMHULE, TO APODbL YBEJINYUTCH HA 15 Haii-

JIHATEe 3Ty OpoOdb.
T78. M'unotreHysa OpAMOYIo JIBHOIO TPeyIOJbHUKA DasHAa 41 ¢m, a ero
IIomaae pasaa 180 e’ . Halimure KaTeThl 3TOTO TPeyIOJBHHEA.

779. ILnomaas TPAMOYTONBHOrO TPEYTOMBHUKA paBHa 44 cv’. Eeru ogun
H3 ero KaTeTOB YMEHBIIHTE Ha 1 ¢M, a apyroil YBeJIHYHTE Ha 2 CM,
To wrowanes Gymer pasHa 50 cm®. Haiipure raTeThl IAHHOTO Tpe-
Y¥TOJIBHITEA.

780. IBoe paboumx BMecTe MOTYT BRIOOJHHUTE HEKOTOPYH padoTy 34
10 gmeii. Ilocne ¥ aHeH coBMecTHOH pa®oTh OJHMH M3 HHX OBLI IIe-
peBenéH HAa APYyroi v4acrok, a BTopoi saxoH4dma pabdory, upopado-
Tar emeé 9 amedt, 3a CHOMLKO AHed KamALIH padodmil MOT BLITIOJ-
HHTHL BCIe pabdboTy?

781. Ipoe paboumx, pabdoTad BMecTe, BBIINOJHHMIH padoTy 2a 2 JHA.
CEONBKO BpPeMEeHH HYMHHO KaMmIOMYy M3 HHX HA BblIIOJHEHHEe BCeel
paboTLI, ecIH M3BECTHO, YTO eclan 0Ll mepBLIit mpopaboran 2 mammda,

o - 3 w ‘
d BTOpOH — OJHH, TO BCEro oObLIO OBl caeJIaHoO E BCEH [}aﬁ'DT]JI?

CradaH ¢ vk.com/material100
ApudmMmeTnyeckans M reomeTpuyeckKas nporpeccun

782. OnmH M3 UJeHOB apudMeTHYECKOH TiporpeccHH (a,) pasedn 3. Haii-
HHUTe ero HoMep, eciu @, = 48,5 u d = —1,3. AsinsAerca au 4ieHoM
ATOH TMPOrpeccHy 4reao —3,5; gucao 157

783. B apudmerudecKoH TPOrpecCcHH YeTRIPHATIATEIA uiaeH paBeH 144),
a CYMMa IIepPBRIX YeTHIPHAJIIIATH 4udeHOBR paBHa 1050. Hatimure mep-
BbIM 4WieH M PA3HOCTh 3TOH LIPOrpeccHH.

784. llocnenoparensHocers (a,) — apudgmMernueckas nporpeccusa. Maseer-
1o, 4T d; = —6 1 a3 = 17,5, Haiijgure cyMMy IIepBBIX IllecTHAaMALA-
TH UJeHOB 5TOH OPOTpPeccHH.

785. B apudmMernueckoll mporpeccHH IepBblH 4UleH pageH 28, a cyMMa
IEPBRIX ABAAUATH IIATH wWieHOB pasHa 925, Halimure pasHOCTH
W TPHANATEIA YUJCHT DTOH MPOTPECCHH,

786. B apudmerrHieckoil TporpeccHd (@,) cyMMa LIeCTOro M JAecAToro
UJIeHOB paeBHa 5,9, a pasHOCTh ABEHAALATOr0 H UETBEPTOrC UIEHOB
paBua 2. HalignTe nBajuaTE ODATBIH WieH 9TOH NPOTrPECCHH.

787. B apudmernueckoii nmporpeceuu (@,) CVMMA OTATOT0 B JECSTOTO 4ie-
HOB PaBHA —El',, a4 CYMMAa TICTEE’DTDT‘O H ITecToro "IeHOR paBHAa —4,
Hajinure cyMMY IepPBBIX JeCATH WIEHOB 3TOH LPOIrPeccHH.
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788. B apudmMeruueckoli nporpeccuy Tperdi wien paeged 150, a Tpunan-
parelil yned pased 110. CroIsko 4IeHOB 3TOH IPOCPecCcHH, HAYH-
Hadg ¢ TepBOro, CAOMEHINA, ecJH WX CYMMa OKazajach paBHOH Hya07
789, TlocnemoraTebHOCTE (X, ) — reomerpuyeckas nporpeccus. Haligure:
a) x,, ecan x, = —128 u g = —4; B) g, ecmn x, = 162 u x, = 2.

790. Haiigure uATHIA 4yileH reoMerpudyeckoil nporpeccuu (b,), ecnu us-

BeCTHO, 4To b, =6 u b, = %

791. HafimuTe cyMMY TEepBEIX TIeCTH YJIEHOR TeoMeTpPHYecKoH Tporpec-

cun (b,), B KoTopoit b, = % uqg= %

G s 1
792, Ilarelii unen reomerpuyecroi nporpeccuu (b,) pasen IE’ a 3HaMe-

1 .,
HaTeJE IIporpecCHH paBeH —§+ Haiigure CYMMY IIepPBBIX IIATH 4.JIe-

HOB 3TOIl NpOrpeccuu.

793. HalinuTe cyMMY HepPBBIX CeMH YJIeHOB eoMeTpHUYeCKOH IIporpeccHH
(b,), ecii U3BECTHO, YTO BCe WIEHbl II0CIeJ0BATE]BHOCTH HOJOMH-
TeabHEI U &, = 20, a b, = 80.

794. IlocnegoBarensHocers (b,) — reomerpudeckas nporpeccus. Haifigure
MMepBerEIe TP LICHA 2TON mporpeccHia, eCcIrH H3IBeCTHO, MTTO
by +ib, =80 a bbb =20k . _
CxaudaH ¢ vk.com/material100

795. B reomerpuueckol mnporpeccuu (b,), 3HaMeHaTelb KOTODOH IIOJO-
1 5
surened, b, b, = o7 @ b, * b, = 3. Halinnre cymMMy TepBLIX we-

TBIPEX YIEHOB dTOH INPOrpeccHH.

HepaBeHcTBa

796. Omennre mepumerp P W miaomaiak S TpAMOYToILHHEKA, AJTHHEI CTO-
POH KoToporo ¢ ¢cM ¥ b cm, ecan 14,3 a < 14,4 u 25,1 = b < 25,2,

797. Iloaszysics tem, uro 2,6 < -\E <27 nm 2,2< v’rﬁ_ < 2,3, oueHHTE
SHAYTCHWC BEIDAMHECHIA:

a) V7 + V5; 6) T - % B) V35.

798, PemmvTe HepaReHCTRO:
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) 25 — 10(0,1a + 0,2);
r) 3,2(2b+ 1)+ 5,7< 7,3 — 1,6(3 — 5b);

a1 4.3x — %{2,8:{:—0,6} > %[3x+0,6} +29x
e) %{5,5;;4 - 2) - 0,8m < 4,6m — 3(3,6m - 1,6);
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3) (1 - 3,6a)(0,2a + 3) + (4 + 0,9a)(0,8a + 10) < 42,2.

799, PeminTe HepapeHCTEO:

42 +2x 06m +12 _ Lom - 2,5
E. e —— :} s * P ¥ k) E; -
) = 1,5% - 1,15 ) == —;
9,8a + 3.4 1.3a - 0,7 0,9z + 0,3
0) 2,3a + 0,8 < -a—g-— a) 2 = 3 > 0
0,5- 5y .. 0,6- 5y 1,6 - 0,3y 4.4+ 15y . N
B) 5 = y : e) 5 - 5 < —4,05y.
800, TIp¥u KaKWX 3IMAUEHUSX b;
12 — 1,54
a) sHayeHwe ApodM ————— MeHBIIe COOTBETCTEYIOLIETO 3HAUCHHA
11— 0,56 ¥
Apobn ————;
2
14 + b
0) sHaueHue apodu O0JIbIlIE COOTBETCTEVIOIIErDo 3JHAYEHUHA
2,6 + 36
Apodu T;

B) 3HaueHue Apobu He MPeBOCXOIHT COOTBETCTBYIOIee 3Hade-

16 — 2b
HUe apodu ?
g=b CkauaH c vk.com/material100
801. PemuTe gBOIHOE HepaBeHCTBO:
fa _ K
a) —2< 1., 5) 0,2@12{;"“:;0,4.
802. Peiuure HepaBeHCTBO:
a) (5—2:&1}{\.@—3){0; B) %JQD;
6) (4 — V10)(3x + 1) > 0 r) @ = (0.
4 + Hx
803. PemnTe cHcTeMy HepaBeHCTE:
g [BX—2>2x+1, E}[IZy—l-{S—zy,
2x + 3 <18 — 3x; 15y{2—11y;
5 |4V +5> ¥+ 17, ES Ba.i 1 3Bx-1,
=1 >2y—58; 9%t 9By 18,
804. Pemunre cucreMy TPEX HEepPABEHCTE:
2x+5>38x-1, 6x>x—10
a) g;:-_L 6) {2x -4 < 0,
IUI{O; 2x+1>x+ 4.
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805.

4x -1
X - IS < 10,
A) x
4% —1— g = <10;
3y — it 3 -y,
e) 4_ ; 2 3
"L'] i
y3 -(y-1) > 3y.
806. HalinuTe meanle pelleHHA CHCTEMLI HepPaBeHCTE:
a) J(Bx+2) = @Bx-1)@Bx+1)-31,
(2x = 3)(Bx + 5) < (4x — 3F — 14;
6) J(Bbx — 2)° + 36 > 5x(5x — 3),
Sx(dx + 2)+ 40 = 4x(3x + 7) —
807. PemnTe npOHHOEe HepaBeHCTBO:
3 _5{4:?13—3{7; 8) _11{2—23p£:_8;
§ sx 1=t ey r) -0,2< X1 2en
808. IIpy Kakux 3HAUYeHHAX IepeMeHHOH X:

PeminTe cucreMy HepaBeHCTEB:
) 2x —3(x +1)<x + 8,
6x(x -1) —(2x +2H3x -3)>0

6 [10(x - 1) - 5(x+ 1) > 4x - 11,
x2—(x+ 2)(x —2) < 8x;

[7T- 3x - 4(3- 1,5x) <0,
|-6(1+ 2,5x) — 10x — 4> 0;

p) J2AL5x -1 - (x +4)(x +4) =0
—(2 —x)-0,75x < 0;

B)

CkauaH ¢ vi.com/material100

a) spavenwda apyuneHa 0,5 — 0,2x nmpuHagneRaT TPpOMEEKYTKY [—1 1—}

2" 2

20x

0) 3Ha4yeHua Apodu

809. PeminTe HepaBeHCTEO:

a) x2+ 2x — 15 < 0;
6) 5x? — 11lx + 2= 0
B) 10 — 3x:< 5x — 2;

YnpaxHeHns

ONA NOBTOPEHWA Kypca 7

+ 40

npuHaane:xar npomexyrtky [—100; 100]?

T} (2x + 32 — x) > 3;
n) 2x* — 0,56 0;
e) 3x% + 3,6x > 0

9 knaccose



) (0,2 — 00,2 + x) < 0; ) ¥ —0,5x—5<0:
3) x(3x — 2,4) > 0; ) x° — 2x + 12,5 > 0,

810. Pemunre HepaBeHCTBO:
a) (2x + 1x + 4) — 3x(x + 2) < 0
6) (3x — 2 — 4x(2x — 3) > 0;
8) (1 — 6x)(1 + 6x) + Tx(bx — 2) > 14;
r) (bx + 2)(x — 1) — (2x + 1)(2x — 1) < 27T;
o) (2x — 1)1 + 2x) — x(x + 4) < 6;
e) (3x — 1)x — (6 — x)x + 6) < 37.

811. Joka:xuTe, UYTO NpH JOOBIX X:
a) Tpéxuiaen x° — 3x + 200 DpHHUMAET MOJOKHTEIbHbIe 3HAYCHH;
6) Tpéxunen —x° + 22x — 125 DpHHEMMAET OTPHIATEIbHbLIC 3HAYCHM;
B) Tpéxuned x’ — 16x + 64 TPUTHMAET MEOTPUTATEILILIC 3MAYETIHS;
r) Tpéxunen 10x — x* — 25 NpHHUMAET HEIOJOMKHUTEIbHEIe 3HAUCHUA.

812. PemuTe cHCTEMY HEpPABEHCTEB:

x*-2x-38<0, 9-x>0,
ﬂ}{Ex—EQD; " 13-x<0;
6 xz - 5x+6 > {]_ x‘z + 2x 2 01 CxauaH ¢ vk.com/material 100
) 12x -9 <0: ™) 155 0.

813. Haligure Iennsle peUIleHHA CHCTEMBI HEPABEHCTE:
x*-Tx+6<0,  JE+ 120,
a) 4, i D) 1.
x* - 8x +15> 0; |x* - 6x + 8 < 0.

814. llpyu kakux 3HAYEPHHUAX X MMEET CMbICJ BhIPDA:KEeHHE:
a)m; T) JZx‘?-I—.x—ﬁ;
6) /3 - 0,6x; m) 12 - bx + {2x—1;
B}\/’l5+2x—x2; 8) oJif fod FonfB— 177

815. Hailinure obiacTh olupeleleHHA K00 M3 BhIPDASHEeHMI:

a) 2x — 5, Exl—” " ﬁx—ﬁ;

)

; 1 1
6) 2x + Tx — 4, - 5| :
) 2x° + Tx - 4 \jzx?+7x—4

B) ¥ + 1, +1mn 11 )
ol o
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DyHKUUN

816. ©yuryus y = f(x), obiacrblo OLUpeJeNeHA KOTOPOH ABJIHETCH IIPO-
Me:ERyTOK [—4; 5], 3amana rpaduroM (pHe. 73). KakoBo MHO:eCTEO
sHauennil dyaruun? Haiinmre f(—3), f(-1,5), f(-1), f(1), F(3.9).

HafianTe KoopAWOaThLl TOHUCK, B KOTOPLIX TpadHl
KaeT OoCH KOOpPJAHHAT.

HYIKIIIH Tepece-

817. Hailimure no rpadury dvEEmEN y = f(x) (puc. 73) 3HAYeHHST apry-

MEHTA, IIPH KOTOPbIX:

a) f(x) = 0; 6) f(x) > 0; B) f(x) < 0.
[y !yu [ i
3 E
ARy 4 A :
1 \ jf__ : C | |
A \ / :
IF fr - =
—41-3 —1H0H1+-2 -3 41X —-3 \2|-1{0A/-1-N\2—+-8/-4- %
4 1 1
] ] \ f ] Il \.
hP, AP A
BY '_.'3. CHadeH  Vklcom/material100

Puc. 73 Puc. 74

818. Jlomanaa ABCDFE apndaerca rpaduroM QyHEIHHA

y = [(x) (puc. 74).

Ha raxkpx IpoMe:xRVTHEAX oTa QVHKIHA OPHHHMAET IOJ0HTEeIbHBIE

JHAYEHMHA I Ha HAHHX — DT[]MLI,&TEJIJJHIJIE?

819. IlocrpoiiTe rpaduy QYHKIIMK:

a) y = —2,5x; )y =—x+4;
6) y = 2x — 3; Ny =3x+3;
B) =03 e)y:z_x.
4
w 6-2x
820. @yurnua y = f(x) 3amama GopmyaTon i = 3

YeHHUAX apryMmeHTra Xx:
a) f(x) =0; 6) f(x) < O; B) f(x) =07
ITocTpoiiTe rpaduK 2ToH (PYVHKIIHH.

821. Hakwe w3 MnHHEHHBIX ((YVHROUE y=-3x + 9,
y=9x -1, y=—-x-100, y = 1 + bx apaawoTcd:
a) Bo3pacTalI[HMH; 0) vosiBaronuMu?
YnpaxHeHws ONA NOBTOpPEeHWMA Kypca 7-9 knaccos
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822. Karkopo B3aMMHOe paclojo:dkeHHe IpadUKOB JHHeHHBIX QVHKIIHI:
) i =Tx+16 B 4y="Tx — 2h:
0) y =3,5x —4 u y=—5x — 4;
B)y=—-2,8x ny=-2,8x+11;
r) y=0,6x +8 u y =-0,6x?
B ramnom caydae msobpasure cxeMaTHdYecKH rpadHKH 3THX JIHHeMH-
HbIX (PYHKIIMH.

823. ®yuruuA zajgaHa dopmynoi ¥ = —x° + 3. Kaxora obmacts ompese-
Jeauda srol dvHEouu? Halgerca gH Takoe 3HaueHHe apryMeHTa,
1IpH KOTOpPOM 3HAYeHue 3Tol dyHruuu pasuo —1; 1; 5?7 llocrpoiite
rpaui DTOHM QYOIRIHE W YRAKHATE MOWKECTBO ©¢ 3TMa9eHM,

824, Iloctpoiite rpadur dpyermun ¥ = —0,5x> + x + 1,5. IIpn kaxux sHA-
YeHHAX X 3HaUeHHe }j PAaBHC HVJD; O0JbINe HYIA; MeHBIIe HYJIA?
Ha xarkom npome:xkyrTee 314 (PYHELIMA BO3PACTAET M HA KAKOM ILIPO-
mesyTRe yvObrBaeT? Kaxoso HauboabIlee 3HadYeHWe ATOH (HYHKITH?

825, ITocTpoiiTe rpaduk PYHKIHEH ¥ = x° — 4x — 5. IIpu kaxux sHade-
HUAX X QVHKIIHA OPHHAMaeT OTpHIaTenbHbIe 3HadeHWA? Kanme
SHAYeHHA NpHHHUMaeT GyHEIHA, ecan 0= x = 47

826. IlocTpoiiTe rpad®HE PVHKIIMH:

2 2 :
a) y = 2x° — 2; B) i = x° — 4x; 1) y =x° + x — 6;
e, 5 2 . 2
6) ¥y = —x" + 1,55 r) y = 1,5x" + 6x; e) y = 3x _C@ﬁaﬂ_cék.co“'.rrateriailﬂﬂ
B kaxxkmom caydae yKaskKHTe HauMeHblnee (HMaIM HamboJbllee) 3HA-
yeHHe (PVHKIIHH.

827. Ha rakoM NpoMe:EVTHEE BOZDACTAET M HA KakoM yObIBaeT KeBajpa-
THYHAA (PYHKIHA:

a) y = 2x* + 10x — T; B) ¥ = 4x° + 2x;
6) y = —3x° + x + 5; ) = &v.- 53%7
828, ITocTpoiiTe TpaduE PVAKIIMH:
8. g
ﬂ.} Yy = ; ’ ﬁ] y = s

B rammoM cayuae VEAaMKHTe 3HAUEHHA X, OpH KOTopHIX i = 0; i < 0.

829. MaobpazuTe cxeMaTHHeCcKH Tpapik QYHEINM:

a) y =ax + 5 npu a < 0; o) y=ax —3 upu a > 0;
p) y = 10x + b upu b > 0; e) y=ax’ + 2 mpu a < 0;
Blyzgnpnk)-ﬂ; ) ¥y =ax” + bx upu a > 0, b > 0;
P)y=%11pnk<ﬂ; a}y=ax2+bxnpna{iﬂ,b3~ﬂ.

830. Beruucanre KOOPAMHATEI TOYEK HnepecedeHUdA Irpadmros QHyHEIIIH:
a) y=8x—1l syg=—-9¥¥38:
6) y=-3x—-10 u y =x* — 13x + 6;
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B y=-38x2+x—8my=—2%+x-5;
r) y =4x* + 3x + 6 u y = 3x° — 3x — 3.
831. Bagaiite dopmynoil dyEHEUAK, TpadhHE KOTOPOH CHMMETPHUEH TDa-
bury byarmun y = 2x — 4:
4) OTHOCHTEJILHO OCH Y

©) OTHOCHTEJIBHO OCH X;
B) OTHOCHTEJBLHO HAYAJIA KOODAHHAT.

832. Ilocrpoiire rpadur PYHKIIMK:

2 2 2 i i
x“ -4 x° — 2x x*-3x+ 2
Ay 6) y =2, ) g oS

a) ¥ = 2 -2

833. IlocrpoiiTte rpad®ur PYHKIIMK:

[0,5x, ecin x = 0, [242, ecam x = 0,

a = B =

)y |-x, ecam x < 0; )Y }_—xg +1, ectm x < 0;
<y o XIS 1, 2%, econ x < 1

) y =41, ecitm -1< x < 1, P}yz{ ! : s
oo 4= 13 2+ Zaxly ecomnix 21

834. ITepeceraroTea JaHM Hapabola y =x° — 6x u npamag y — Sx = 07
Ecau ma, To VEAEHTe KOOPAHMHATHI TOUeK Nepecedenud. Ilpomnnio-

CTPRH Hre oTBeT ¢ HOMOLUIBH CXEeMATHUECKOI'D PUCVHEA
pPEpyY = PHCY CxauaH © vk.com/material100

835. Haligure obiacThk onpejeleHHA M MHOMKECTBO 3HAYEHWUNH (GQyHRIMM:

a) f(x) =x% - 10x - 17; 6) g(x) = —
| = x
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3AJA4YU NOBbILLEHHOW
TPYJHOCTHU

2x% 4+ x* — 10x% — 5x% + 8x + 4.

837. Eciu B mmorounmen ax® + bx® + ¢x + d BmecTo a, b, ¢ u d mogcTas-
JATE uHeaa —7, 4, —3 B 6 B KaKoM VTOJHO IIOpAJEKe, 6}?1{3@ IOIYVYATE-
C5 MHOTOUJIEHbI C 0JHOI nepemenHOi, Hanpumep: —7x° + 4x° — 3x + 6,
4x" — Tx* + 6x — 3 u 7. 7. JlokaykuTe, UTO BCE TAKHME MIOTOMICITED
HAMeIoT ODIHI KHOpeHE.

; - vk.com/material 100
838. [loka:xuTe, uTo MHOTOWIeH x° — 4x° — 62 — 3x + 9 He mMéaT Gf< oM/ matera
PHIIATENBHBIX KOPHEH.

839.Ilpy KAKOM SHAYEHHUH « CYMMa KBAJIPATOB KOPHEH KBAIPATHOTO
TpéxwreHa ¥ — (@ — 2)x — a — 1 TpuHAMaeT HAMMeHbIIee 3HadeHre?

840. ToxaxHuTe, 4TO MPH JI00LIX 3MAYCHAAX ¢, b ¥ ¢ rpa@uK QyHRITHH
y=(x— a)x — b) — ¢ umeer xora Gbl OZHY 0OLIVI0 TOYKY € OCBI) X.

841. IlocrpoiiTe rpadpur pyHKIIHMHK:
a) y = 2x° — 3x — 2; ﬁ)y=%xz—x|—4.

842. HafinuTe KOOpPIHWHATEI OGIIHMX TOYEK OCH X u rpadura (yHRIUH
843.IIpu waroM »sHaueHHH & Tpadurn GVHEIHE y=x" — Tx +a

my=—-3x"+ 5x — 6 UMeIOT eUHCTEBEHHYW 0061yio Toury? Hailinu-
TE gd REOOPOIITHATEL.

OTPAIATCIEHRIX dHAY eHWIH,

844. Tokasxure, yro muorouwren x° + x° — 4x'+ x* + 1 me npunumaer

845. IIpr KakWX 3IWAYCHHAX M KRAJAPATHLIA TPEXWICH
mx* +(m—-1Dx+m-1
NPUHUMAET TOJBKO OTPHIATEe/IbHbIe 3HA4YeHUs?
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X
Z+1
847. CyMmMa HBaJpaATOB KOPHEH X, H X, YpPABHEHHUA x2-8ax+a?=0
paBuHa 1,75. Hafigure x| u Xx,.

846. ITafinuTe MHOKECTBO 3HAUeHHHE (QVHEIHNI Y —

849. TIpy KaKkoM 3WaYCHWM M KOPHH ypaBmenns x° — 2mx + m° — 1 =0
OpHHALIe:KAT HHTepBany (—2; 4)7

850. IIpy kaxMX 3HAUYeHHAX @ OHEBaJpaTHOe VpaBHeHHe
x*+ax®+a-1=0
HMeeT TOJBKO JABA PasJMyYHBIX KOpHA?
851. Pemunre cucremy ypaBHeHHIl
{{x + )8 — x) =10,
Cxbadly +-b)y=20
852. Pemuure cucreMy ypaBHeHHWIA:

gy 1+ ) —y) =447, g |*Mx+ y =30,
xy(x — y) = 210; 2+ yf =35.
CxauaH ¢ vk.com/material100
853. Pemiure cucreMy ypaBHeHHIt

x* —y* =19(x - y),
X+ =T(x +y).
854. Haiijure Bce pelreHHs CHCTEMbI
=L+ + =12,
X+ Xy g =10.
855. Pemure ypasuenue (x + 3)' + (x + 5)* = 4.
856.| Pennre ypasuenme (x* + x)' — 1 =0,
857. Peminre cucreMy ypaBHeHHH
{W’E + iy =3,

Xy = 8.

u X

x +y =130.
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859. 3HaMeHaTe) b OOBIKHOBEHHOH JIpoOH MeHBIIe KBaJpaTa eé YHCJIHTe-
ga Ha 1. Ecnu uvenuTens M 3HAMEHATENL 2TOH ApodH YBeIHYHUTH

Ha 2, To 3HaueHue JaApobu craHer OoJiblIe a ecau 4YHUCINUTeNlb

E?
H dHaAMeHATe b YMEHBIIIHTE HA 3, TO 3HAYEeHHe ,ﬂpﬂﬁﬂ CTAHEeT MEeéHL-

e % Haiinute Takue apodH.

860. Pemnre cucremy ypaBHeHMId

- B G g
g+ yzrz=11,
z+ zx+ x="1.

861. Hafigure 3madenive m, TPH KOTOPOM KOPHHM YVPABICHUS

2 -9 +mx-15=0
obpasyviorT apudMeTHYeCKVIO [IPOrpPecculo.

862. HoraxkuTe, 4TO IPH J1000M @ BLIOOJHAETCA HepPaBeHCTEO
2
1 a - —a+1 .
S ——
3 a +a+ 1

Doumx, ecnH NPOM3BOAHUTENLHOCTL TPYAa Tperbero padouero paBHAa
NOoJIyCyMMe TNpPOM3BOAUTEeNbHOCTEeH Tpyjaa nepBoro U BTOPOFQZ. M3: o/materialion
BECTHO, 4YTO ecjd Obl OjJUH TperHii padounii npopabdoran 48 u, To

OIST OKOHYAHHUS paborsl ogHOMY nepeomy norpedosanoce 01 10 u,

a OIHOMY BTOpOMY — 15 .

864. CywmecTByeT JIM TAKOe JABY3HAYHOE YMCJIO, KOTOPOE HPH JeJIeHUH Ha
CYMMY KBajpaToB ero nudp gaér B yacTHoM 2 U B octaTke 6, a npu
IelleHHH Ha OpousBegeHne nudp maét B 4acTHOM 4 1 B ocTtaTre 67

R 2

865. [Tocnepgosarensnoct (y,) u (x,) sagansl dopMydaMu Y, =n
ux, =2n — 1. Ecal BrinMcaThk B ODopAjke BORDACTAHHMA BCe UX 00-
I[He 4YJjeHbl, TO IMOJIYYHTCA OocieloBaTelbHocTh (c,). Hanummure
dhopmMyiy n-ro uieHa HOCJIELOBATENBHOCTH (C,).

866. llpu Kaknx 3HAYEHUAX A WIEHb]l HOCJEI0BATEIbHOCTH, 3a0aHHON (Gop-

MY IO
x, =(n+ 4)n — 5),

YAOBJIETBOPAIOT YCJIOBHIOD
~18 < x, < 360?

867. Haiinure cyMMy LIepPBLIX (i YJIEHOB ILOCJEJOBATENBHOCTH (X,), €CIK
1
XXom .
" @n-12n+ 1)
868. B nmocnenosarenbHOCTH (X,) KasKAbIil YJeH ¢ HEUYETHBIM HOMEpPOM

paBeH 2a, 8 ¢ uéTHBRIM paseH 2f. Hanummwure dopmyny n-ro uanena
ATOMN MoCITeTOBATCIBEHOCTI.
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869. HasecrHo, uto i = fx) JAuHeHHAA QYHEIMA 0 X, Xy, Xy, e —
apudMeruueckas nporpeccus. JloRasmuTe, 4TO IOCISAOBATEIbHOCTD
flx,), f(x,), ... ABAAETCA apu@MeTHHEeCKOH TpoTpeccHel,

870. B apudmeruueckoil Nporpeccuu a,, d,, &, ¢,, COCTOSMEH U3 Ie-
JABIX YHCE T, HaHOOJBIIHH YjleH PakeH CYMMe KBAIDRATOE OCTAJbBHEIX
unedHos. Haiijure ujleHbl 3T0OH IIPOrpeccHH.

871. Ilycre @y, a, ... — apudmMeTHyeckad lIporpeccHUd ¢ LOJOMRHUTElb-
HEIMH 4aeHAMH. [OKaMHUTEe, 4TO CYMMA OEePBBLIX 77 UJIEHOB MIOCIEN0-

1 1

BaTeJbHOCTH (X)), TAe x = paBHa

Ja + o

872. lokaxxkure, 4TO €CJAH CTOPOHBLI TPEYroJIbHUKA 00pasylT reoMerpu-
YeCKYI0 IpOorpeccHio, TO €ro BRICOTRI Tak:ke oOpasyioT reoMerpude-
CKYIO IIPOrpeccuio.

rpeccuto. Mx cymma pasHa —3. Halaure aTn uncia.

874. Tpu nenbix 4Mcaa COCTABJAAKT apu@MeTHYecKylo IIporpeccuio, nep-
BBIHM uieH KoTopoil 1. Ecim Ko BropoMy 4ileHY nNpHOaBHTHL 3, a Tpe-
THH BOSBECTH B KBAJAPAT, TO ODONYUHTCH IeOMeTPHUYeCKAS IPOrpec-
cua. Hatigmre pTu wmena.

875. Hoxkaykure, 9TO TIPW J1000M MATYVPAJLIIOM 3IMAYCHTHHA 11 > 1 Bepro me-
PAEBEHCTEO CrauaH ¢ vk.com/material100

1 1-3:5-...(2n-1)
= < < 1.
2 \'{ 246 1

S RO

a)3BV2+T-5v2-T; )2+ 5 +y2- 5.

877. Joka:xkuTe, uTo ecl x° + y* + z° =xy + yz + zx, To x =y = 2.

878. Pemiure ypasHeHHe ¢ JABYMS IIepeMeHHBIMH
x2+2\/§x—|—y—4\f;7+7={].
879. Pemiure cucremy ypaBHeHHI
2+ y*-222=0,
xX+y+2=28,
Xg=—2;
880. Pemrure B HATYPAJIIBHBIX YHCJIAX CHUCTEMY YpPaABHEHHI

x+y+z=14,
Xt yz =14,
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881, [loxaxuTe, UTO IPH IOJOKHTEIBHBIX BHAUEHHAX 4, b U ¢ BepHO He-
a 2 2

a-+—a+1ub =b+1Ne+e =1

( X e X ) = 27,

paBeHCTBO

882, Haiinure npu a000M HaATYPATILHOM N 3HaUYeHHe BHIpa:KeHHA

: 1-2-4+2-4:-8+...+n*2n-4n
V1'3-9+2-6-18+..+n"3n-9n’

883. [lokaskuTe, 4To 3HAYEHHE BbIPAKEHUSA
G+10"" )1 +10+ ... +10") + 1

mpHA J1000M HATYPAJAEHOM 72 MOEHO MTReITCTABHTE B BHAC KEAIPATA
HATYVPAJIBHODMD YMHCIa.

884. Haiijure HanMeHblllee 4YeThIPEX3HAYHOE YHCJI0, KOTOpPOe I0cjie YMHO-
eHusA Ha 21 craHeT KBaJpPATOM HATYPAJIBLHOrO YHCJA.

885. TpéxsHaTHOE YHCI0 X, KPATHOE D, MOMKHO HOPEICTABATL B BHIE CYM-
MBI I"Z'fﬁﬂ 1 KBRagpaTa OOHOT'C H TOTr0 Ao HaTVPaldEHOTO THCTA. Haii-
JHUTe 9HCT0 X.

886. Basinu aBa pas/MYHBIX HATYPAJbHBIX YMCJA. JTH YHCIA CIOKHIH,
NePeMHOKHJIN, BBIYJIM N3 OOJBIIEro [JAaHHOTO YHCIA MeHbIIee
U pasgenman Gonblilee HAa MeHbInee. OKazanoch, UTO CyMM&A-aEeskcom/matenall00
HeTLIPEX pe3yanTaTon parma 441, Hadngnre oTri umcoa.

887. HaiiguTe aBa HaATYpalbHBIX YHCJIA, PAa3HOCTh KBAJPATOB KOTOPBIX
paBHa 45.

888, [loxka:kuTe, 4TO He CYIIECTBYET HATYPAJBHOTO YHCJIA, KOTOpPOE OT IIe-
pecTAaHOBKH MepBOil HHUMPLI B KOHEI] YHc/Ia VBeIHYUIoch Okl B D pas.

889. Pemure ypaBHeHHE

(65 + xF + 4§/(65 — x)’ — 5365 — 2 = 0.

890. IlocTpoiiTe MHOMECTBO TO4YEeK, KOOPAHHATLI KOTOPLIX VIOBIETBOPS-
0T HEepaBeHCTBY:

a) xy® < x; B) ¥ + xy” - 4x < 0;
B) ¥ — X’y + 24 > 2y r) xiy+y® —y=0.

891. M300pasure MHOMECTBO TOYEK, KOOPAMHATHI KOTOPLIX VIOBJIETBOPS-
T CHCTeMe:

2+ y* < 4,
x| = 1;

¥+ y'<9,

0)
|y| = 2.

a)
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892. Mso6pasure MHOMKECTBO pellleHHil HepaBeHCTBA:
10

a) y< || B) |y| — x* + 2x < 1;
6) v+, ;D r) |y| + x% — 4x > 4.
893. Haoﬁpaanfre HAa KOOPAMHATHOH ILJIOCKOCTH MHOMKECTBO pelleHHH He-
paBeHCTBA:
a) x% + y? — 6lx| + 2y = —1; 6) x2+ y? — 6x + 2|y| < —1.

894. 3agpackre Ha KOODAUHATHONR ILIOCKOCTH (MUIYPY, KOTOpas 3ama-
ETLH CI‘IL'I‘EMUH H.E'IJHBEHLTB

y—4 < x"— 4|,
4x - Byé_—lz.

OxapakTepHayiiTe e€ aHAJIUTHYECKH.
895. Mzobpasure MHOMKECTBO pelleHMil cUCTeMBbl HePABEHCTB:

[x2+y2f:; 9,

|2 +y* <9,
1yl - x| <o0.

Lkl +ly| <O;

896. Okpy:kHOCTb ¢ LEHTPOM B HAuYaje KOODAMHAT IPOXOINT 4Yepes TOY-
Ky (30; 40). Ona pasbuBaeT MHOMKECTBO He IPHHAJIEKANINX el
TOYMEK KOOPAWHATHOW MJIOCKOCTH 1Ta BOYTPENHIOND W BHERFEOIN.@O/Mmateral100
Jdactd. HanwumuTe HepaBeHCTBO, I'pad@HKOM HOTOPOTC ABIAeTCH:

a) BHYTpeHHAA 00J1acTh; 0) BHemHAA 00/aCTh.

a) 0)

897. HalinnTte xopum ypagHemma x° — 2x% + 3x — 18 = 0.
898. Jlokaxkure, 4To He MMeeT pelleHUil ypaBHeHUE:
a) dx° + dxy + y° + 1 =0 B) x° +¢ +4x+5=0;
6) x2 — Bxy + Qy? + 2 =0; ) x?+y®— 2x — 4y +6=0.

899. Hau,u,uTe 3HAYeHUHA NapaMeTpa a, HPH KOTODLIX CHCTEeMA YpaBHeHUWIl
x° +y* =9 uy — x = a uMeeT OJHO PELIEHHE; HMEeT JBA PEIIeHNH;
He umMeer peweHui. 1lpu HaKOM HAMMEHbLUIEM I[10 MOIYJH 3HAYE-
HUM OAPAMETPA (¢ CHCTEMA VPABHEHMH HMeeT OJHO pelnreHne?

900. Haiigure Bce mesbie pemeHusl YpaBHeHWS:

" L bt 4 4 :
a)x*-y2=8; 6) 2 -yl=4; B x2°-F=1; 1) x_2+y£:ﬁ'
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UMCTOPUYECKUE CBEAEHUA

O dyHKUMAX

Ewmeé sagonro ao roro, Kak copMupoBaiucek oblue NOHATHA Ilepe-
MEHHOM BeJWYHHBI H (PYHKIMUHM, OHHM (paKTHYECKH HCIIOJb30BAJIMCH B Ma-
TEMATHKE. SHAYUTEIbHYIO POJb B PASBMTHM 3THUX LOHATHH CBIIPAJ ME-
TOJT KOOPAIAT, CO3Aanunii (ppanunysckumMu marematTuramMu P, [lexaprom
(1596—1650) u II. Pepma (1601 —1665). Meroag kKoopaHHAT cTaj IIH-
POKO MCIONBI0OBATHCH AAH IpadMuecKoro MecileloBaHns PyvHEIME KM rpa-
thugeckoTo permenuag  ypaBRrendid,  pTOro BpeMenH TavasIcHd TMOBLIH
aTan, KOTOPBIH o3HAMeHOBAJCA MOIIHBIM pasBHTHEM He TOIbBHKO Marema- o
THUKEH, HO M BCEro eCcTecTBO3HAHHA. ; A G

TepmMun «pyOIROEA» BRET HeMelRHA  wmarematuk I, Jleftdmmn
(1646—1716). ¥ Hero pvHKIHA cBA3BIBAJACE C I'PadHEOM.

C umenamn Jl. 3iinepa (1707—1783) u M. Bepavinu (1667—1748)
CRA3AT0 MOMAMAaNHE (PYVNOKIHHA KAk ATAJTHTHYECKOTO BLIPDAKCHHI, T, €,
BBIpAKeHHA, 00pasoBaHHOTO M3 IepeMeHHBIX H UHcel ¢ IOMOIIbI Tex
WM HHbIX MATEMATHUUECKHX ouepanuii. B a10o Bpems OblaM HUCCIel0BAHBI
BaJKILIC KJACCHI (PYVOKIAHE, KOTOPLIC PACCMATPHBAIOTCA B OAHON M3 Re-
OVIOHX oDJacTell MaTeMaTHKH — MaTeMaTHYecKOM aHaIH3e.

Y JI. Ditnepa nosBuica u Dosgee oBIIHI HDOLXOM K HOHATHH (DyHE-
MUY KAK 3aBHCHAMOCTH OJH0H OepeMeHnol ReJHHHUIL OT JPyroi, Jrta
TOUKA 3peHHA MOJVYHIa JajbHellllee pasBHTHe B TPYIaxX PYVCCKOTO Ma-
remarura H. U. Jlobauesckoro (1792—1856), HeMenROro MaTEMATHEA
I1. MTupuxne (1805—1859) n apyrux yvuénnix, B pesyanTaTe (GyIKITHIO
CTAIH PACCMATPHEATE EAK COOTBETCTEHE Me:EIV YHCIOBBIMH MHOMKECT-
BAMM: HePEeMEHHAS i ecTh (DYHKIHA HepeMeHHOH X (HA OTpesEe @ = x = b),
ecJH KaKJOMY 3HAYeHHIO X COOTRETCTBYET ONpeeJeéHHoe IHaYcHHe I,
OpHUYeM O0e3pasIHuHO, KaKMM 00pa30oM YCTAHOBIEHO STO COOTBETCTBHE —
hopmynoi, rpadhurom, rabnunein mudo OIPOCTO CAOBAMH.

Omgra ¥3 OpUTrHHAJBALIX (DYHKIWAH, Ha3padHaa (yaknaed J[npuxme,
BEITJIATHT TAE:

fix)

_ Jl, eCcJIl X — palMoHaAJIbHOe YHC/I0,
10, CCIH X — HppallHoIaJLIIOS THCJTO.
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OrMeTHM, 4TO rpadHuk 2Tol (GVHKIHHM «paspbIBeH» B KaMJI0H TO4YKe.
OH cocTOMT M3 OpaMoH ¥ = 1, v KOTOpoH HCHIIYeHBI BCe TOUKH ¢ Hp-
payuoHalbHbIMHM abcuuccamMu, W UpsMoil ¥ =0, ¥ KOTOPOH HCHJNOUEHbI
BCEe TOUKH C PaIHOHAJLHBIMH adcIiHCCAaMH.

r[[ﬂ.]"[hI{EﬁH_[EE PFE3BHTHE IIOHHATHA LIIYHHHHH CBA3AHO ¢ PACCMOTPEHH-
€M COOTBETCTRHE MEY MIIOKECTBAMM, OJJCMENTAMH KOTOPLIX MOTYT
OLITE He TOJBKEC YHCIa, HO H 00BeKThl NPOH3BOJLHOH IPHPOILL.

OO0 ypaBHEHUSIX BbICLUUX CTeneHew

Henonuele KBajjpaTHble ypaBHEHMA W YACTHBIE CcJyYaW IIOJHBIX
KBAJAPATHBIX YPABHEHHH VMeJH pellaTh ellé BaBUIOHAHe (2 Thic. JeT
o H. 3.). OrgensHEIe BHABI KBAAPATHBIX YPABHEHUH peIllanlH JpeBHe-
rpedeckde MaATeMaTHKH, CBOJA HX pellleHHe K reoMeTpHUYeCKHM IIOCTPO-
eHUAM.

IIpumepsl peureHuA YPABHEHUH 3-H CTENeHW He 0OBLIH H3IBECTHEI
HH OpeBHeI'pedecKkol, HH apadckol Havke. B anrebpamdyecKHX TpaKTa-
rax apabdbecrux marematuror [IX—XV BB., KpoMe pelleHHA VPpaBHEHHI
H cHcTeM ypaBHeHHH 1-H m 2-1 cTeneHel, pacCcMaTPHBAKITCS pPelIeHHS
KYOHUYeCcKHX VpaBHeHHH YacTHBIX BHAoB. OJHAKO cIOocodBI pelleHHA
ATHX YPABHEHHH IPHBOAMJIM K HAXOMEIEHHMIO LIPHOIHMKEHHBIX SHAUEHHH
KOpHeH.

Obuiee ypaBHeHHe 3-if cTeleHH HMeeT BHA ax® + bx® + Gt cofkso@material 100

roe @ = 0. /lapHo ObLIO HU3BECTHO, 4TO C IIOMOIIbH) BEEJEHHUH HOBOH
HEL}EMEI—IHDI-UI ST YPABHEHHNAE LIDEHO CBECTIT K YPABHEHIIH) BHEIOA
X+ px +qg=0.

Buepsrie dpopmyiy AdA OTBICKAHHHA IIOJOMHTENBHOIO KOPHA YpPaABHEe-
AU X"+ px =¢, roe p > 0 1 ¢ > 0, BeIBeN UTAIbLAHCKEH MaTemaTHE Cru-
nuoH Hans Peppo (1465—1526), O gep:kan eé B TakHe. TolbKo B KOH-
e HH3HM oH coobuwmia csoemy vuyeHHEY Duopun ob  OTEpPBITHH.
OpHOBpeMEeHHO BOIPOCOM 00 00meM penleHHH VpPaABHEHHH 3-H CTeneHH
3aHAMAJICA IPYroll HTalbAHCKHH MaTeMaTHkE — IHukkomgo Tapranasa
(or. 1499—1557), xoropslii Haweén cuocobbl pelIleHUs YpPaBHEHHI
¥ +px=q, x*+qg=px, ¥ =px + ¢ ¥ dacTHBIX cJIy4aeB ypaBHeHHA
X+ px? =g (p u ¢ — nomoEETENBHEIe yneaa). B 1535 r. mexay @uopn
u Tapranbeili cocTOHICH HAYYHBLE IIOEIMHOK, Ha KoTopom Tapraibda ogep-
man omectanyio mobdeay (o 3a 2 u penrda Bee 30 TPEANOMRENILIX eMy
3ajad, B TO BpeMd Kayx PHopH He pelllMa HH omHON 3azaun Taptanbi).

C 1539 r. peumennenM KyOMUeCKHX VPABHEHHH HAYMHAET 3AHHMAThLCH
HTANLATCKIH mareMaTnr [xeponamo Kapmamo (15601 —1576). On yaman
00 oTEpeiTHH TapTalbH, KOTOPbIM He IIYOIHEOBANT CBOHX TPYIOE.
B 1545 r. swuuna gaura Kapnano <Benuroe mekyecerso, uamn O upasm-
Jax anaredpnis», TAe Hapany ¢ APYTHMH BOTIpOcaMM anredpnl paccMaTpH-
BAIOTCA ODIIHe cIoco0Bl pellleHHA KyOHYecKHX yVpaBHeHHIH. B 5Ty KHHIY
Kapgano BRIWYUKMI TAKME METO] pPelleHMdA ypabHeHHuH 4-1i creueHH, OT1-
EPLITLIH ero yuenuiroMm Jlomosuxo Peppapu (1522—1563).



Bonpoc o ToM, KOMY NPHHAJJIERKHT IIPHOPHUTET OTKPBITHA (hOPMYJIBI
KOpHeH KyOHYecKHNX ypaBHeHENH — Tapranese mnum Kapaamo, He pemeén
10 CHUX TIOP.

Caegver orMeTUTh, UTo HA TapTaibda, HM KapiaHo He IpPOBeJId I10J-
HOTO HCCIeJOBAHNA pelleHui KyOMUeCKHX ypaBHeHUI. B pemennn aToi
3agaiud JHAYWTeILHO TPOABRHHYJICA WX COOTeYecTBeHHWE HW3 DBonowasm
Padasne Bombennn (or. 1530—1572). Ilonnoe Hao#eHHe BOIPOCOE,
CBSI3AHHBIX C peNIeHHeM VpaBHeHHH o- U 4-H cremeHell, gaa DpaH-
cya Buer (1540—1603), xoTopoMy B 9TOM CVIIECTEEHHO MOMOTJa VCO-
BEPILIEHCTBOBAHHAA MM ajrefpadyecKad CHMBOJIMEKA.

thopmyae KOpHEH KBAIPATHOTO VPABHEHHSA HCIONBIVETCA 3HAK
KOpHA — paigukan. Yepea pagukannl (KopHH 2, 3 U 4-1 cTemeHell) BEHI-
paHaTed M KOPHHM YpaBHeHHM 3-i1 M 4-11 creneHeii.

ITocne Toro Kak OBITH HAHAeHBI (QOPMYJIBI PEIIeHHUH YpPaBHEHWH 3-H
" 4-H cTemeHeH, VCHJIHA MHOTHX MaTeMaTHKOB OBLIH HallpabBJdeHBl Ha TO,
yToObl OTBICKATE (DOPMYIIBI pelleHHI VpaBHeHHE 1100b1X crenenHeil. Ha
pemiesEne AToi npobiremsl yurao oxoao 300 ger, u mums 8 20-x rr. XIX B.
HOpRe:RCKHH MaTeMaTHE Hunoe Adenrn (1802—1829) norasaia, 4To B 00-
LeM CIVUae KOPHE VpaBHEHMUE DH-i1 1 Qojlee BRICOKHX CTelleHell He MOI'yT
OBITL BBEIPAMKEHEI Heped pajgHKaabl. DPpaHOVICKHIE MaTeMATHK JBapHCT
lanva (1811 —1832) ppimenann Kilacc anredpaduecKHX YpaBHeHHH, KOTO-
phleé pA3PELIMMEBI B PAJAMEAIAX.

HeooaszoBaHue H.I[TE‘ﬁI)HH"'—I("{‘KHX }?deHFHI/Iﬁ IOSBOMTHIN JaTh F().]I(—‘{-‘
TOHKYIO KJacCHpHEAIHK AeHCTBHTeIBHBIX 4YHceJa. YmHcia, ABNARIIHECT
HOPHAMHM AnredpanuecKEnX YPABHEHUM © LeJbIMHK hDB(}::-dJHMMEH'LaMH, cTa-
JH HAZABIBATE r].]'Il"EﬁpHI-I'—IELI\.HMH HHCIAMI. ﬂEH(,TBHTEHBHHE‘ qHHCIA, HE
ABIANOINHECA alredpaddyecKHMH, Ha3BaldH TpaHCIeHIeHTHRIMH. ORaaa-
JIOCE, 4T0 B MHOMEeCTES UDPDANMNOHAJNBHEIX YHCE) COAepPMHHTCH 3HAYHTE I b-
0 DOJLITEe TPANCIENACHTHLIX YHCeJ, HeM anaredpawdeckmx. OQamum ma
II'[Z)H,II;[!THBHTE.I[Eﬁ TPpaHCOEHICHTHRIY 9HOCT ABIAETCH YWITCITO JT.

n/material 100

O nporpeccuax

IlepBrie npexacraBneHHa o0 apudMeTHYeCKOHM M TreoMeTpPHYECKOH
OpOrpeccHsaxX ObLIA BIE YV APEBHHX HAPOIOB. B KAMHONHCHBIX BABWIIOH-
CKAX TADIMYKAX W CrHIETCKUX MANHMPYCAX BCTPEYAIOTCS 3aJaUd Ha MpPo-
rpeccHd M VKazaHHA, KaK HX pellaThb.

B apesHeerunercrom nmanupyce Axmeca (ox. 2000 r. go H. 3.) mpu-
BOAUTCA Tarkaa zanauda: «Ilyern Tebe crasano: paagenu 1{ mep suamens
Me;xay 10 JToabMH Tak, YTOOBI PasHOCTE Mep AUYMeHdA, IOJYIeHHOID Ka-

1
HALBIM YeJadoBeKOM H ero cocelomM, PaAaBHAIACH E MephbI».

B aToi1 3amade pedyb HAET 00 apudmMeTHUeCcKOH Iporpeccuu. YcJIoBHe
3aJIa4uH, I]G.I'ILGVHCI: COBpEeMEHHBIMH O0003HAYCHHUAMH, MOMKHO 3allHCATh

Tar: & =10, 4 = 8—; HAWTH @), Qgy «eey Uyg-
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B omEOM mpeBHerpedYeckoM IIamHUpyce ONpuBoguTcA 3agadua: «Hmeer-
cd T NJOMOB, B Ka)XJOM II0 7 KOIIeK, Ka)Jgas KOLIKAa chefaeT T MbIIIei,
KasKgad MBINE CHEAeT 7 KOJMOCBER, KaKABIH M3 KOTOPBIX, €CJH MOCedTh
3epHO, gaer 7 Mep 3epHa. Hy:#HO OOICUMTATE CYMMY YMCJA JOMOB, KO-
IeK, MBIMIEH, KOJOCHEE I MEep 3epHa». _ )

Pemenve aTol 3agauyM MPHBOIHT K cymme: 7 + 7 + 7% 4+ 7 + 7°,
T. €. CYMMEe IIATH 4YIeHOB I'eoMeTpPHUYEeCHOH IIporpeccHu.

O mporpeccHax ¥ HX CYMMAX 3HAIH IpeBHerpedeckue yuénoie. Tax,
AM OBLTIH H3RECTHRI (POPMVILI CYMMBI MEPBEIX B YHCeJ TOCJeT0oBaTe/h-
HOCTH HATYPAJbHbLIX, YETHBIX ¥ HEUETHbIX YHCe.

Apxumen (III B. go H. 3.) IS HAXOEKIEHHS LIOMAJAEH 1 00BEMOB
pUTYP TPHMeHAT «aTOMHCTHYCCKHH MeTOo», JJIA Wero eMy moTpeboRa-
JIOCE HAXOJHUTh CYMMbl 4YJI€HOB HEKOTODbIX [OocjejoparelbHocTeii. OH
BEIBEJ (hOPMYIIY CYMMEI KBAJPATOE HATYPAILHBIX THCEN

124+ 224+ 324 ... +n?= %n{n + 1)2n + 1),

NoKasaJl, KaKk HAUTH cyMMy OecKoHe4YHOH yOBIBawIleld reoMeTpH4YecKoOM
IIpOrpeccHm

OtpensHble (hakThl 00 apudMeTHHeCcKOH M reoMeTpHYecKOH Iporpec-
CHAX JHAAM KHTAHCKHe M MHIMIcKHe vuéHbie. 00 3TOM IOBOPHUT, HALPM-
Mep, M3RecTHaA WIJTHHCKAA Jerenaa od uaodperarene nraxMaT (Gl G L 68) i a0erizi100
TepMHHE <«OporpeccHda» (0T JATHHCKOTO progressio, UTO O3ZHAUAET
¢ IBHKEeHHe Buepéns) ObLl BeeléH pumcEMm asropom Bosnuem (VI B.)
H MOHHMAJICA B DoJiee NIHPOKOM CMLICTE KAK DeCcKomedrnada YHCIORAA TO-
cIelopaTeNbHOCTh, HazpaHmma <«apHMeTHUeCKad» H «TeOMeTpHUYeCKad»
ObL/IM LepeHeceHbl HA LPOrpeccHy M3 TeOPHH HelpDepPbIEHbLIX IIPOIIOPILIII,
H3YVYETIHEM KOTOPLIX 3amuMaldWch JpPeBIHe TpekH. PaBerncTBO BHAA
a, , —@,=¢a, — @, ,; OHA Ha3LIBaJIH HeOpepBIBHON apu@MeTHUYecKOil
by _ 1 _ b,
hk +1

CKOHl mpomopimeii. M3 2THX paBeHCTB cJleayeT, UTO

Ap_q + gy
a, =T g = b, Z\Jb.&-—l_bk+Lv

T. €. 9THMH COOTHOIIEHHWAMH BBIpasKaloTCciA XapaKTepHCTHYecKHe CBOICT-
Ba apudmMeTHUYeCKOH H reoMeTpHYeCcKOH NporpeccHii.

@DopMyTa CYMMEI WJIETIOR apH(pMeTHUeCcKoH TpoTpeccw OLILIa JTOKa-
3aHa JpeBHerpedeckHM vueHbBIM [Inodantom (III B.). ®opMmyiaa cyMMEBI
JEHOEB IeoMeTpHYecKol uporpeccuM nadHa B kHure Esrkampa «Hauganas
(ITT =, a0 m. 2.). IlpaBMiIo OTLICKATHA CYMMELI HJICHOB NPOH3IBOJLION
apHMMeTHUeCKOH IIporpeccHH BcTpedaeTcd B «KuHure adara» JleoHapmo
DudoHagun (1202). Obuee IpaBUIO OJIH CYMMHPOBAHHS JHO0H DecrO-
Tednoil yOLIBaIomed reoMeTpHHecKkod mporpeccun gaét Hwuxona IlMoxe
B KEHHIre «Havka o umcmaxs (1484).

218 McTopuyeckme cBefeHWA

Nponopuuei, a paBeHCTBO — HeNnpepbIBHOI reoMeTpHye-



O cTeneHax

I[lonaTHe cTeneHHM ¢ HATYPAJLHBIM MoKasaTejeM chopMHpPOBAJIOCH
eIé ¥ ApeBHHUX Hapomos. Keaapar m ky0d umena HCHOIB30OBANHCE LIS
BRITHCICHHN Maomamged ¥ o0heMoB., CTenmeHHd HEKOTOPLIX YHCET HCIIOMb-
30BAJIMCh OPH PelIeHWH OTIHelbHbIX 3ajad yvueHbiMH [Ipesdero Erunra
1 BasumoHa.

B III B. peima KAWTA TpevecKkoro yueéHoro [ImodganTa «Apugpmern-
Ka», B KOTOPOH ObLI0 IIOJOMEeHO HAYAIO BBeIeHHMK0 OVEBEHHOI CHMBO-
JHEKEH. D;I'I(}IIIHHT BEOIJNUT CHMBOJIBLI I IIEPBLEIX IIIECTH CTeIeHE HeMrs-
BeCTHOTO W O0DOpaTHRIX WM BedwdwH., B 5Tol  KHHTe KBajpar
ofosHavaeTes sHaroM A ¢ uagercom r (A"); kvo SHAKOM B ¢ HHIEHKCOM

r (£"); wBagpar, yMHOKeHHBIII Ha cebsi, — KBaJpaTO-KBaapatr — o000-
sHavaetrca A'A; KBaapaT, VMHOMKEHHBIA Ha Ky0, — KRaapato-kyd — Ak’
KyD, VMHOMeHHBIH caM Ha cedd, KyDo-ryD EE.

B mosme XVI B. ©pancya Bumer BBén OVKBE 1A 0003HAYEHNS
B VpaBHeHHAX He TOJBKO HeH3BeCTHLIX, HO H Koathdunuentoep. OH OpH-

MeHdAd cokpauenud: N (Numerts YHCJII0) IJIA [HepBol cTeneHH,
@ (Quadratus — wBanpar) — gus sropoi, C (Cubus — gyd) — nana
TpeThel, @& — 114 YeTBEepTOoH H T. 1.

CoppeMeHHas saunuch crenesHeil (¢, a', ¢” u 1. 1.) GblIia BBegeHA
HexapToM, IpHYeM BTOPYIO CTENEHB d, T. €. ¢, 0H JAOUCBIBAT KaK IIPO-
H3BeleHHe ad.

K unee 06001IeHUA [IOHATUA CTEIIEHU HA CTEleHb C HEHATYDAJILHBIM _
TOKAZATEeM MATEeMATHRH OPUILIHA DOCTeneHHo. OTpunaTensHele W qIpoo-
HbIe TOKa3aTeNH CTelleHell MOGBHINCE B OTAENBHBIX TPYIaxX eBpodeHcKHX
svaremaruros XIV—XV ee. (H. Opem, H. Illwoke). CoepeMerHble olipe-
AJCTEHITS H {]ﬁ{]HHHT—IEI—IH}I CTEIICHNT ¢ HYJICBBIM, OTPDHIATCIBHBIMN IT I,Il;pl'}ﬁ—

HBIM IIOKasaTedAMHB OepyT Hadaao oT padoT aHIMIHMICEMX MATeMATHEOB
Hxona Bannuea (1616—1703) u Mcaara Herwrona (1643—1727).

omymaterial 100



CBEAEHUA U3 KYPCA
AJITEBPbI 7-8 KJIACCOB

BbipaxxeHma n ux npeodbpasoBaHuUs

1. Boripaskenna, COCTARMEHNLIC W3 UHCET W TMEPEMEHHLIX ¢ TTOMO-
B JeHCTBHE CO0KeHH:A, BRIUHTAHHA M VMHOMKeHHA, HABLIBAIOT IEbI-
MH BbIpameHHaAMH. IIpH sTOoM ODpoH3BegeHHEe OQUHAKOBBIX MHOMKHTEIEH
MO;KET DBITh 3amycaHo B BHAe cTelcHH. K MeJBIM BREIpaMeHHAM OTHOCAT
H BBEIpAMEHHA, B KOTOPBIX, KPOMe MeliCTBHM CJ0:¥eHH:A, BEIUUTAHHA H VM-

H{EEHHA, HCHU.HBB}TETGH JeldeHHe Ha YHCI0, OTIHYHOe OT HYJIA. HHII'[..'IHMEI),
CkauaH ¢ vi.com/material100

BLIPAIKCTINS @ + \/gﬂh — \Ebg, (x — yW2x + v, m - %, a’ : 7 uesnie.

Bblpa}REHHH, COCTaBJIeHHBIE H3 YHCEJ H ONepeMeHHBIX, B KOTOPLIX,
KpoMe AeHCTBHH CJA0KeHHA, BRIYHTAHHUS H YMHOMEHHS, HCIOAB3YETCSH
JeJleHHe Ha BREIpafeHHe C HOepedMeHHEBEIMH, HadbIBamOT ,ZEPO'E'HBIMH BEIPA-

1 a+ 2 _
#eunamu. Hanpumep, Buipa:keHHs x + T T bm : n JIpodHBIE.
x -
Ilensle u apoOHBIE BhEIpa;kKeHHMA HA3BIBAIOT PAlHMOHAJIBLHBIMH BhIpa-

MEOHHAMH.
Ilenoe BbIpaskeHHe HMMeeT CMbICJ INPHU JIOOBIX 3HAYEHUAX BXOAANIMX
B Her'o HNepeMeHHHIX. Ipo0Hoe BBIpa:HeHHe NPH HEeKOTOPHIX 3HAUEHHAX Ile-

peMeHHBIX MOMET Heé HMeTh CMLICIIA. H&[[[]HME[’J, BhlIpaixeHHue g + He

a—2

WMECT CMLICTa TIPW @ = 2, BLIPAMKCHIC e UMECT CMEICTa TIPH X = Y.

X -y

SHAYEHUHA IIEPEMEHHbIX, IIPM HKOTOPbLIX BbIDAMEHHE HUMEeeT CMbICJH,
HAZLIBAIOT AOMYCTHMBIMHA 3HAYCHTHAMM TICPCMEITILIX,

2. TDH{,EI;ECTBGM Ha3bIBEaAeTCA PaABeHCTBEG, EepHOe IPH BCeX JOIIVCTII-
MbIX SHAUYEHMAX BXOUHIMX B HEro lepeMeHHbIX.

Jlra BLIpaskenuaA, TPUITHMATONHAE PABNLIC 3MaYeNA MTPHW BCEX JIOMYC-
THMBIX OJd HHX ZHaAUYeHHAX IMIepeMeHHEIX, HA3BIBAKT TOXHI2CTEeHHO DAB-
HBIMH, a4 3AMEeHY OJHOrNO BBEIPAXKEHHS IPYIHEM, TOMXJIECTBEHHO PABHBIM
eMYy, — TOJICCTREHNLIM NpeodpazoBanreM BLIPAMICITH,
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3. OnHOUIEHOM HA3BIBAIOT [IPOH3BejJeHHe UYMCes, [ePEMeHHBIX M HX
f:TE'HEHHﬁ. T'IHUJIH., HEpE‘M’EHHHE‘ N HXY CTelleHH TaE:mXHe CHdHTART [},EHU‘-I.]IQ'
samu. Hanpumep, 8ah, —1,5xy*#, 12, ¢, m" O HOUWIEHBL.

CTEI‘[EI—ILK) Ulﬂ;HUqJEHH. HAJBIBAETUA U}TMMH'. H{JHH.:-}aTe.?IEﬁ L:TEI[EHEﬁ
BCEeX BXOAANIMX B HET0 MepeMeHHBIX. Hampumep, cTeneHhL OJHOYICHA
9a’h pasHa 8.

4. MHOrO4JIeHOM HA3BIBAETCH CyYMMAa OJHOYWIEHOB. Hanpumep,

y' — 8y° + 2y — 3, 4a'® + 11a’V* — ab + 3b — 1 — mHOrouwnensl. OmHoO-
YIAeHBI CYHHTAHKIT MHOMOWIAEHAMH, COCTOSINIIMHE H3 OJHOD YJIeH:A.

CreneHbI0 MHOTOWJIEHA CTAHAAPTHOTO BHAA HaabIBAOT HaWOOILITYIO
H3 CTelleHel BXOIANIMX B Hero ojHodleHos. Hanpumep, creneHb MHOIO-
ynena 18a° — Ta'»® + 1 pasna crenenw ogmounmena —7a'b®, T. e. parua 7.

CreleHbi0 OPOHM3BOJLHOIO MHOIOYWIEHA HASBIBAKIT CTRIEHb TOMIECT-
BEHHO PABHOIO EMY MHOT'OUYJIEeHA CTAHIADRDTHOD BHIA.

5. Ilpw crodenHwH MHOTOWICHOR TONB3VIOTCA MPABMIOM PacKpPLITHS
CKODOK: ecllM Ilepel) CKODEAMH CTOMT 3HAK <«ILIHC», TO CKODKH MOMHO
()H}?UTHTI:, COXPAHHE 3HAEK KA EI0Tr0 CJIaraenioro, FAKJHYEHHOIO B L'I"EUEKI/I.

Hanpumep, (5x° — 3xy) + (dxy — 2x° + 1) = 5x®— By + 4dxy — 2x* + 1 =
= 3x* + xy + 1.

HI}H BBEMUHTAHHHK MHOIMOYIeHOE I[IONB3VHITCH IIPDABHIOM PACHEPBITHA
CRODOK: ecan nepen CRODKAMHI CTOHT 3HAK ¢MHHYC», TO CKODKM MOJKHO

OOVCTHTE, HAMEHHWE 3HAK EamEIOoTC CIarachMoro, BARJIOUCHHOTO B CKOOKIH.

Hanpumep, (8a® — 3ab) — (Ta® — 4ab + 5) = 8a® — 3ab — Tad" + 4ab=.5 7.0

=a’+ ab - 5.

Yrobul YMHOKHATE OJNOWICT M4 MUOTOYICH, HVIKI0 YMIOKATEL DTOT

OIHOUJIeH Ha KakIBIA WIeH MHOrod/leHa H NoJyieHHbIe IpOoH3BeleHHA
2 Bt - 2 h K} 2 2
caoxurh. Hanpumep, 2x*(3x” — xy + 5y°) = 6x° — 2x%y + 10x%y2

Y100kl YVMHOMKHTE MHOTOUJIEH Ha MHOTOWIEH, HYMEHO HKaKIBIH WIeH
GAHOI'O MHOI'OYWIeHE YMHOMHTE HA H&'&E,Ilblu wieHd Jpyroro MHOOWISHa H 1L0-
JTyYeHHbIE TPOM3BeJeHUsA CcJI0KUTh. Hampumep, (2a — 3)(3a® + a — 4) =
=6a" + 22> —8a —9a* —3a + 12=6a4" — Ta’ — 11a + 12.

Jlroboe IleJloe BRIpAEEHHe MOMHO OpPeICTABHTH B BHIAe MHOT'OWJIEHA.

6. QopMynBEl COKPALEHHOTO YMHOMKEHNS.

a) (a + b)? = a? + 2ab + b,

Kpaapar cyMMmBbl [IBYX BbIpakeHHU paBeH KBaJApPATY ILEPBOro BbIPa-
JKeHHA ILTIOC YIBOEHHOe IPOH3IBeleHHe IEepPBEOro H BTOPOTO BLIpa:KeHIMIH
ILIC KBAJAPAT BTOPOI'O BhIPAMEHIA.

2 2 2
6) (a—b)’=a° — 2ab + b".

Kpagpar pasHoCTH JABYX BLIDAMKEHHIl paBeH KBAJPATY IEPBOI'0 BbI-
pa:KeHHA MHHYC YABOEHHOe NpOoM3BeJleHHe IepBOro M BTOPOro BbIpaKe-
HHUH ILTIOC KBAJIpaT BTOPOTO BhIpAajKeHHA.

B) (@ + b)’ = a® + 3a’b + 3ab® + b*.

Kyd cyMMBI ABYX BhIpaykeHHII paBeH Ky0y IIepBOro BhIpAsKeHHS

IJIIOC YTPOEHHOE NpPOM3Be/leHHe KBaJIpaTa NEepBOro BhIpa)XeHHUA M BTOPO-
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ro IJIIOC YTPOEHHOE NPOM3BeleHHe IepPBOro BhIpAKeHHsA M KBAJpaTa BTO-
poro IiaiOc KydD BTOPOr0 BLIPAMKEHW.
r) (@ — by’ =& — 3a® + 3ab® - b’.

Ky6 passHocTHM JABYX BhIpakeHMH paBeH Ky0y NepBOro BhIpaKeHUS

MHHYC YVTpOoeHHOe OpOoH3BelcHHe KBApATaA IIepBOr'c BhIpaAXeHHA B BTO-
poro OJKC¢ YTPOEHHOEe IPOHSBEeJeHHe OepPBOr0 BRIPAMEHWA H KBAAPATA

BTOPOTO MHUNYVC KyD BTOPOTO BLIPAIKCTHA,
1) (@ — B)a + b) = a° — b

[IponsBeienne pa3HOCTH ABYX BHIDAXKEHHWI M MX CYMMBI paBHO pas-
HOCTH EBAJIPATOB 3THX BBIPAMEHMH.
e) @® + b* = (a + b){az — ab + b%).

Cymma KyOOB JABYX BbIpaskeHHii paBHA NPOM3BEJEHUI0 CYMMbI 3THX
BEIDA;KEHHMH M HEIOJHOI0 KBaJpaTa HX Pa3sHOCTH.

i 3 2 2
w) a"— 6" =(a - ba + ab + b).

Pasznocts Ky0OB JABYX BBIDAKEHHI pABHA IIPOU3BEIEHHIO PA3HOCTH
ITHX EL[pH.H{EHHﬁ H HeloJHOro KpajpaTa HX CYMMBI.

7. PaznomeHreM MHOTOUWIeHAa Ha MHOMKHTEIH HA3BIBAIOT IIPEACTAB-
JleHWe MHOrO4Y/eH&a B BUJe LPOM3BeJeHHdA MHOI'OYIEHOS,
JJIs pasnomKeHHsT MHEOTOWIEHOB HA MHOKHTEIM TIPHMEHSKT BBIHE-

CeHHe MHOMEHTENSA 3a CcKOOKH, IPYIIHPOBKY, HCIOIB3VIOT GOPMYIRI CO-

KpAIEEHOr0 yMHLEeHnsa, Hanpumep, MHorowren 8da° — 6ab  MomBEO
PazjioKHATE Ha MHOMHTENIH € I[IOMOIIBI BBEIHECEHHA 2a &8.CKO0KII - i-rizi00
8a” — 6ab = 2{1(4{12 — 38); mmorounen Zab + 10b — 3g — 15 moRmo pas-
JOKHTE HA MHOMKHATENIH, HCIOAB3YA TPYINHPOBKY:

2ab + 10b — 3a — 15 = (2ab + 10b) — (3a + 15) =
= 2b(a + 5) — 3(a + 5) = (a + 5N2b — 3);

MHOrounen 9a° — 25b' MoKHO pPa3NOKUTL HA MHOMKHUTENH, HMCIONbL3YSH
hopMmyny pasHOCTH KBaJpaToB:

9a” — 25b" = (8a)® — (5b*)° = (8a — 5b*)(3a + 5b?).

Kpagparuerii Tpéxunen ax® + bx + ¢, KOPHAMH KOTOPOTO SBISAIOTCS
HHCTAa Xy 0 Xy, MOXKHO PasjJOosEHTE HA MHOEHTEIH, HCIIOJNB3YA thopmyany

ax® + bx + ¢ = a(x — x;)(x — x,).

8. Panmnonansaol ApoObLio HaabkIiBaeTcA BHRIpa:keHHWe BHIA %, e a |
b — MHOTOYIIEHEI.

IIpn g00RIX aHaveAHwaAXx @, b W ¢, Tme b # 0 1 ¢ # 0, BepHO paBeHCT-
BO g— = g—f— JTO paBeHCTBO COXpaHAeT CHJIY M B TOM cJy4ae, KOTJa IO
OYKBAMH ¢, b U ¢ MOHHUMAIOT MHOTOWIEHBI, IPUYEM H H ¢ — HEHYJEBHIE
MHOTro4aeHbl. CBolicTBO ApoOH, BhIpaKeHHOE TOMJIECTBOM ol gz‘ , Ha3bl-

BAIOT OCHOBHBIM cBoiicTBOM Apobu. OcHOBHOe CBOICTBO JApoOH HCIIOJL-
ayeTcsa Ipu cokpaueHumn apobeit. Hanpumep:
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x* +2xy _ xx+2p)
4y’ +2xy  2y(x +2y)

_ X
S

Ecnm u3aMeHMTHL 3HAK 4YMcauTenda (MM 3HAK 3HaMeHarens) apobmn
M 3HaAK nepej ApobbI0, TO MOJYYHM BBIpa*keHHe, TOXKJIECTBEHHO paBHOe
,I[HHHUMFZ

M _4a _a a
b B B b
9. HelicTEHA HAJ paAIlHOHAJILHBIMHM Jpo0AMH BBIIIOJIHAITCA aHAIO-
THYHO AelcTBHAM HAJ OOBIKHOBEHHBIMH JPOOSIMH.

a) Ecom ¢+ 0, T0

0o
=
>
B
la-
=1

I
=2

€4
C

Yrob6Bl CH0KHTE ApoOH ¢ OJHHAKOBBIMHM 3HAMEHATENAMH, HYHO
CIOATE MX YHCITHATEI, A SsHAMeHATeIbh OCTABHTE TEM He. Hanpumep:

3x—8y+2x—7y dx -8y +28x-Ty Hx-16y H(x-3y) x-3y

5xy S5xy Sxy - bxy bxy xy

Yr1obbl BEINOJNHATL BBIMHUTaAHME Apobel ¢ OJMHAKOBBIMM 3HaMeHAaTe-
JIAMH, HYHHO H3 YHCIHTEIA IIepBOH ApodH BhIYECTh YHMCIHTEIL BTOPOH

,I[p()ﬁ]?l, d4 JHAMEHATE)IE OQCTABHATE TEM JEE. HHHI)HMEPZ CkadaH c\’rklcf_'.:'“.l."rr'aterim]_ﬂc
x? 4 x* -4 (x-2}(x+2) x+2
Br-6 D=0 8x-B6" Wx=9 ~~ § *

) UrobnLl BLIMOMUHATE CIOMKCITHE MWW BLIYHTANWE JIpobeil ¢ pasmini-
MH 3HAMeHATelIAMH, HYXKHO NPHBeCTH HX K oDIMeMy 3HAMeHATeJ D W 3a-
TeM IIPHMEeHHTE IIPDABHAC CHA0EEHNMA HIHM BhRIYHTAHMA ﬂpDﬁEH C O0HHAED-
BLIMHW 3namMenaTensymu, Hampumep:

a® I b* b a® i b* _
ab -4 ab-a a bla-b) a(b-a)

_as—hs—ah2+b3 a(a® — b*) (a—b](u+b}_a+b

8|

abia — b) ~ abla—-b) ~  bla-b) ~ b
» . a., c_ ac
B) Ecou 6 =0 n d D,Tﬂb =g

Yrobbl yMHOMUTE Ap0o0b HA ApODbL, HYKHO NEePEMHOMUTL UX UUCIIH-
TeJH H INIepeMHOMHTE HX 3HAMEeHAaATeJIH H IIepBOoe IMIPpoH3BeJeHHe 3allMCATE

YUCJAKUTENeM, 8 BTopoe — sHameHarenem apodu. Haupumep:
-4 ¢ (F-4c (c-2)c+2) c+2
el 3¢ -6 ¢%(3-6)  3ele-2) — 3¢

v
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) Eciu 6 =0, c=0um d=0, TO

LI )
b*d b ¢
Yr1obbl pasgenuTs oAHY Apo0b Ha APYTYIO0, HYKHO MNEepPBYI Apo0DbL
YMHOKUTE Ha podb, obpaTHyYI0 BTOpOoii. Hanmpumep:

¥-8 x-2 -8 6 6(x-2)(F+2x+4) £ +2x+4

12¢ ° 6 ~—  12x x-2 12x( x — 2) - 2x '

JIroboe panmoHalbHOE BbIpajkeHHe MOYKHO IpeJICTABHTL B BHJe pa-
MHOHANBHOI JpobOH.

10. Crenenn ¢ MEaLIM MOKA3ATEICM,

Ecian n — HaTypalbHOe 4HCI0, bonbliee 1, H ¢ — Jawboe YHUCIO, TO
n

a% =@ V8 ey
n pas
Ecmm n=1u a — noboe gucno, TO
e
Ecnu n =0 1 @ — 4MelI0, OTIMYHOE OT HYJIH, TO
a’"=1.
Ecou n — meJoc oTpHEmaTeJIEHOe YHCTI0 | 4 — OTJHYTHOS OT HYJOA
HHCHD, 10 CkauaH c vk.com/material100
& =,
a

11. CeoficTEa CcTEenmeHH ¢ LelbIM HOKASATEIISM.

a) a"a"=a™ ', e a#0, m un Le/lble YHCIA.

Ilps YMHOMKEHHH CTENEHEH ¢ OQMHAKOBBIMH OCHOBAHHAMH OCHOBA-
HHe OCTABIAIT MPe:KHHWM, a TOKAa3aTeJH CcTermeHel CKIaJLIBAIOT.

) a" :a"=a™ ", rme a < 0, m m n — IeJBle YHCJA.

IIpu geneHHH cTelleHed ¢ OJMHAKOBBIMH OCHOBAHHAMH OCHOBAHHE
OCTABJIAIOT IIPEHHMM, & H3 IOKA3ATENd CTelleHM [AeJHMMOr0 BBIUMTAKT
MOKA3aTENL CTEIMeHH JIeTHTeIA,

B) (M =a@"™, rme a#= 0, m u n — UeIble YHUCIA.

TIpH ROZBECHHH CTENEHW B CTEMEAL OCHOBANHE OCTABJIAIOT TIPEIK-

p n P
HHEM, & IOKa3aTelH cTelleHeH IepeMHOEAIOT.

M (abY' =a™®", rme ¢a = 0w b+*0, n — 1eT0C IHACTO,

Ilpu BO3BeJeHMH B cTelleHb LHPOH3BeIeHH:A BOZBOJAT B ATY CTEIEHB
KASIBIA MHOMHUTEIb M PE3YJAbTATHI HEePEeMHOMANOT.

l n
1) (g] _ in rmmea# 0w bh+0, n — negoe YUCIO,

H];IH BOZBCIJCHIIH B CTeEIICHL II;p'DﬁH BOZROIAT B 2TV CTeIICHL WICIH-
TeJlb K ZHaAMeHarTelb: I IIE‘.-[]HI:IE[ Pe3viibTaT SallMCbIBAKT B YMHCJIHTe)e,
4 BTOPOH — B 3HAMEHATEIe Tpodm.
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12. KpagpaTHLIM EOpPHeM M3 UHCIa ¢ HA3LIBAeTCHS YHCI0, KBAaJpaT
KOTOPOCD PABEH .

ApnpmMeTHIeCKHM KBAJPATHRIM KOPHEM W3 WHCJa ¢ Ha3LIBaeTcd He-
OTPHIATEIbHOE YHCJI0, KBAAPaAT KOTOPOrO pakeH d. ApHdMeTHUecHHI

EBELIID&THI:-Iﬁ HROpPCeHE H3 oboaHavaoT \J”E BBIDHEEHHE, cTodAlee ITOM

JHaAaKOM HKOpPHH, HA3ZBIBAKOT HUE.RO[JEHHI:IM BhIpaeHHeM. BI:.IIJH.}HEHHE 'JE
HMeeT CMBICJ A4 BeceX a # (0 U He HMeeT cMbIcia nIpHd a < 0.
CpoiicTEa apudMeTHUSCKOTO KBAAPATHOID KOPHSHA.
a) Ecom a0 uw b0, 1o

Jab = Ja - Jb.

EGDEHL H3 OpOH3BeIeHHA HeOoTpHIATeJIbBHBIX MHOKHTEJeil paBeHn
NpPOU3BeIeHUK KOpPHEeH H3 3THUX MHOMKHTeJei.

0) Ecom az=0umw b > 0, 10
\/Ezﬁ
b b

Kopens n3 apodu, 4YuCIHTENb KOTOPOH HeOTpHUATeNeH, a 3HaMeHa-
TeJb NOJOMHHTENEeH, PABEH KOPHIO M3 UHMCIHTENHA, NeJEHHOMY HA KOPEeHb
W3 3HaMEHATEA.

B) IIpu nmoboM 3HaUeHHH @ BepHO PABeHCTBO

Jaé =|dl.

13. OcHoOBHEIC 3a7a¥H Ha NPOIEHTHI:
a) HaxXoXJeHHe OPOLEeHTOB OT JAHHOT'O YMCIIA.

CrauaH ¢ vi.com/material100

Yrobel HaliTH a% ot uucaa b, Hago b VMHOKHTE HA e
o 100

Hanpumep, 5% ot unenaa 40 cocrapagor 40 - 13 0= 2

0) HaxXoOXJeHHe YHCIIA [0 ero INpOLEeHTAM.
Yrobsl HalTH uHcao, a% KOTOporo paBHBI YHMcIy b, Hamo b pazne-

a
JIUTh HA ——.
100
Hanpumep, ecar 5% or uMcna x paedwl 40, o x =40 131} -

= 800,

B) HaXOMKJeHHe IPOLEeHTHOI0 OTHOLIeHUA 4YHuce.
Yrobel HANTH, CKOJIBEC OPOIEHTOB YHCIC ¢ COCTABIAET OT uHciaa b,

_ 40- 100

a
HaJI0 OTHOIIeHHe 5 yMHO:KHATE HA 100%.

Hanpumep, uncno 35 or umcna 40 cocraBaser % » 100% = 87,5%.

—
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YpaBHeHus

14. KopHeM vVpaBHeHHA ¢ OJHOH NepeMeHHOH HA’bIBaeTcd 3HAUeHHe
HepeMeHHOH, IPH KOTOPOM VPABHEHHe O0pAallaeTcs B BePHOE PABEHCTBO.

. . 3 2
Hanpumep, uuciao 2 KOpeHb ypaBHeHMA X~ — x = 4x° — 10, rar kak
BepHO papeHcTBO 27 — 2 =4 - 22 — 10.

Pemyrs ypasHeHMe C OJHOH IepPeMEeHHOM — 3HAYMT HAHTH BCEe ero

KOPDHT HJIHA J0KEA3ATh, WTO R{]I)Hﬁﬁ HET.

15. ¥YpapHeHHA, B KOTOPEIX JIeBad H IpaBad YacTH ABJIAIOTCA palHo-
HAJBHBIMM BhIpAMEHMNAMHM, HA3BIBAHTCH PALNMNOHAJABHBEINMI, EC.IJH H Jie-
BAd W OPABAH HACTH PATIMONANLIOTO VPARMCHUST SBISIOTCH I[CILIMH BLI-
pasKeHHAMI, TO YpaBHeHHe Ha3slBaloT OeJaslM. PannoHanbHOe ypaBHeHHe,
B KOTOPOM JIEBAH MJM IIPABAA 4YacCTh HABJHAETCH APOOHBIM BbIPaMKeHHeM,
Ma3LIBATOT APOOITLIM,

16. ¥YparHeHHa ¢ 0JHOH HepeMeHHOH, HMeIONIHe OJHH H Te e Kop-

MH, HASLIBATOTCS PABNOCHILILIMT, Hampumep, ypasmenusa x° = 36
H (x — 6)(x + 6) = 0 papHocHasHEIE. Kammgoe U3 HUX UMeeT IBA KOpHA: —6
u 6. YpapHeHHS, He MMEKIHe KOPHEeH, TARMKE CYHTAKT PABHOCHILHBIMIH.
V¥pagrtenna 00aAa10T CACAYVIONIMMHA CBOHUCTBAMM:
€CcJId B YpPABHeHHH IepeHecTH cllaraeMoe H3 OJHOH YacTH B APYIVIO,
H3MEeHHUE ero 3HAK, TO IOJVYIHTCS VPABHEHHEe, PABHOCHJIBHOE JTAHHOMY;
ecar obe JYacTH VpaBHeHHA YMHOMKHTE HIAH pasle HUTL HA OJHO W TO
e OTIHUHOS 0T HYJAA YHCI0, TO HOIVUHTCA VPABHEHHe, PABHOCHJIBHOE
OAHHOMY. CravaH ¢ vik.com/material100
17. JIvHeAHBEIM VPpaBHCHHMEM ¢ OJJHOH TepeMeHHOH HaskIBaeTcA ypaBHEe-
HHE BHIAa X = b, re ¥ — nepeMeHHasi, ¢ 1 b — uncna. Yuenmo ¢ HA3n-
BAETCHA KO(WDHUOHeHTOM IIpH IepeMeHHOH, YHea0 f — CBOOOIHBIM WIISHOM.

i b
Ecnu a = 0, To ypaBHeHHe aX = b HMeeT eJHHCTBEeHHBIH KOpeHbB —.
4}

Hanmpumep, ypasAaenwe dx = 3 UmeeT Kopernh (1,0,

Ecim a=0 um =0, To ypaBHeHHe ax = b He HMeeT KopHel. Ha-
upumep, yvpasHenue 0+ x = 9 He umeer KOpHeI.

Ecmm a=0 w b =0, To Kopuem yparueHua ax = b arngerca modoe
UHCTIO.

18. KepagpaTHEIM ypaBHeHHeM  HaablBaeTcd VpaBHeHHe BHIa

ax* + bx + ¢ =0, e x — TCPCMCNHAS, &, b W ¢ — HCKOTOPRIC YWCHa,
npuyaem g # (), T—IHEJTG @ Ma3LIBAIOT MEePBRLIM KodddmuiruenTom, # — RBTO-
PEIM EKOBQ(PHUHEHTOM H ¢ — CBODOIHBIM YJIeHOM.

Keanparuoe yDaBHeHUe, B KOTOPOM nepebiil koadbdunuesr pasen 1,
HAa3LIBATOT HPWECJICIIIILIM KEaIpaTIlLIM }Fpﬂ,HIICTIHEM

19. Eciu B KBaIpaTHOM VDABHEHWH ax° + bx + ¢ = 0 xorsa 6B ofuH
13 xoadduuHedTos b MIKM ¢ PABEH HYJH, TO TAKOE VPABHEHHE HA3bIBA-
0T TEHONLIM KBaAPaTHLIM YPaBHEITHeM,

Henonasoe HKpagpaTHoe VpaBHeHHe BHIA ax’ + bx =0 umeer gsBa

b

kopHA: 0 u ——=. Takue ypaBHeHHA OOBIYHO pPEIIAIOT PAa3JIOKEHHEM HX
a

JIeBOM yacTH Ha MHoKuTenu. Hanpumep,
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3 —1Be=0; Sx(x—5) =04 =0 na;=85,

HemnosiHoe KBajipaTHOe ypaBHeHHe BuAa ax’ + ¢ — 0 umeer aBa Kop-

c C C o c
HA: —1||—— " 1||——, ecqii —— >(, 1 He HMeeT KOpHeH, ecaH —— < (). Pe-
a a a a

AT TAKHe YPABHEHHA, CBOAA MX K VpaBHeHHUAM Buaa x° = m. Hanpwu-
mep, 0,55 = 18 = 0, 0,6x" = 18, 4" = 36, 2y = —6,-44= 6.

20. JINCKPYMHWHAHTOM KBaJPaTHOTO VpaBHeHWA ax + bx +c¢=0
HAsBIBAIOT BhIpakeHHe D = b° — 4ac.

Ecmum D > 0, To EKBasparTHoe ypaBHeHHe HMeeT /Ba KOPHA; ecan
D=0, o oaine KOpeHb; ecau D < 0, To KBaApaTHOe ypaBHEeHHE KOPHEN
HE FMEeT.

2 -

Kopuu kBagparHoro vpaBaeHud ax  + bx + ¢ =0 npu D =0 maxo-

IAT 110 dopMmyae
-b + D

2a

Il KBAAPATHOTO YpaBHeHWA BUAA ax- + 2kx + ¢ = 0 thopmyay kop-
Hel MOMHO 3alMCAThL TaK:

x=——,18e D =k - ac.
a
" . CradaH ¢ vi.com/material100
21. Teopema Buera: cyMMa KoOpHeH IPHBEIEHHOIO KEBAJPATHOIO
VPABHEHHS PABHA BTOPOMY KO0d(D(HUIMEHTY, BISITOMY ¢ TPOTHBOOOJIOMK-

HEIM 3HaKOM, a MPOH3IBCICHIC EOpHﬂﬁ PAEBHO GBDE'D,HHDM}T TICHY. Haave

TOBOPSI, €CaM X, M X, — KOPHH ypaBHeHus x° + px +¢=10, To
X, tx, =—pHxx,=4dq.
M3 Teopemsr Buera ciefayeT, 4TO €CW X, M X, — KOpPHHM KBaJpar-
: b ¢
HOro ypaBHeHHd ax” + bx + ¢ =0, To x; + x, = —— XXy = —-
a i

Teopema, oOpaTrnaa TeopeMe Buera: ecnH wMcaa m B 7 TAKOBEI, YTO
HX CVMM:a pPaBHa —p, a IPoH3BeleHHe PABHO ¢, TO STH UHCIA ABIAIOTCA

KOPHAMH VpapHeHus x° + px + g = 0.

22. Ilpn pemensnH OIpodHBIX PpPaAIHOHAIBHBEIX VPaBHeHHH Deieco-
()ﬁ]JH.SHU H()(’:’I‘FHH.TI: (.‘-.TIE,D;}TI'UH.[HM 0'5]{)-!:130]}5[:

1} mafiTy oOmMWH aHaMeHaTe L ApoOeill, BXOAANIHX B YPaBHeHHE;

2) YMHOXEHUTE 00e 4acTH VPaABHeHHdA Ha oO0IIHMH 3HaAMeHaTelb;

3) peluTh HNOAYUHBIISECH LEN0e YPABHEHHE,

4) MCKAYHATE W3 ero KOpHeH Te, KOTopkle odpanaiT B HYJIE 00IIHA
3HAMEHATEIb.

Pemum, HanpuMep, VpPaBHeHHE

Sk 2 _x+1
x-2 SL_2x 2-zx
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YMHO:KHB 00e YacTHM ypaBHeHHs Ha oOIHII 3HaMeHaTelbL Jpodei,
T. . Ha x(x — 2), Hoayuum

2x%= 2 + x(x + 1).

JTO VpaBHEHHE IPHBOJHTCA K KBAJPATHOMY VPABHEHHIO
x*-x-2=0,
HMemlneMy KopHH 2 H —1.

IIpu x = 2 obmui sHaMeHaTe b HCXOIHOTIO VpaBHeHHA obpamlaercs
B HYIb, 3TOT KOpPeHb Heo0Xogumo MCeKIUYHTh. llpu x = —1 olwwmii 3HAa-
MeHaTeqnb x(x — 2) B HyJab He oOpaliaercHd.

CregoBaTensHo, YHea0 —1 ABASETCA KOPHEM HCXOAHOTO VPaBHEHMS.

23. PemenveM ypaBHeHHWA C JBVMSA MepeMeHHBEIMH Ha3bIBaeTcd Imapa
JHAYEHMI IlepeMeHHbIX, o0pallaIIad 3T0 VPABHEHHE B BepPHOE pPaBeH-
cTeo. Hanpumep, mapa 4mces X = —D, ¥ = 3 ABIdeTcd pelleHHeM VpaB-
HeHHA X~ — 4y = 13. Dro pemeHue MOMXHO sanucare rax: (—5; 3).

JIuHeliHbIM YPABHEHHEM ¢ IBVMA [epeMeHHBIMH HAasblBaeTCHd YpPas-
HeHHe BHIa ax + by =c¢, TIe x U y — MOepeMeHHbBIe, ¢, b B ¢ — 4YHCHA,

VpaBHeHHA ¢ IBYMA INepeMeHHBIMH, HMeIOUIHe OIHH H Te e pelle-
HHMHA, HA3LIBAKT PABHOCUJIBHBIMM., YPABHEHHA, He HMMeEIHe pelleHHH,
TARME CUHHTAINT PDABHOCIHIHHBIMI.

24, Ka:xgoe pemreEHe (x; I) YPaBHeHHA ¢ JABYMA IepeMeHHBIMH
MOMHO M300pasuThk B KOOPJAMHATHOH ILIOCKOCTH TOYKOM ¢ KOOPIHHATAMM
x u ¥. Bee Takme TouRH 00paiyioT rpadHE YpPaBHEHIS.

I'padhuroM JTHHeHIHOr0 YpaBHeHHA ¢ IBYMA nepemeHHLﬁI
pom x0TH Ob1 OauH U3 Ko3ddunueHTOos IPY IePEeMEHHBIX HE paﬁeu HYJIH,
SABJISIETCST ITPMSIMAS.

25. PemenHeM cHCTeMBI VPABHeHHH ¢ ABVMA IIepeMeHHBIMH HAa3LI-
BAETCH IAPA SHAYEHMI LepeMeHHbIX, 00pAllAamIlad KadJ0e YpPaBHeHue
CHCTeMbl B BepHOe paBeHcTBo. Hanpumep, oapa uMcel x =3, y =8 —
pellleHue CHCTeMBI

EII— ﬂﬁ-lﬁ"'“atrﬂmluu

[Bx—-y=1,
lx + 2y =19.
Pemnrs CHCTeMY }TDHBHEIIHﬁ — 3HAYMUT HANTH Bce eé pelleHHNA HJIHA

IOKA3ATHh, HMTO pelIleHHMH HeT.

CucreMb! ypaBHeHHI ¢ ABYyMS IepeMeHHBLIMH, HMeEIOU(He OJHH H Te
e PeIleHHHA, HAIBEBRAOTCA PABHOCHJIBHELEIMIA. CrcTeMBI }’pﬂBHCHHﬁ, He
HMeIllHe pE]J.'[EHHfI, TAE®Ee CUHTAKT PABHOCHIEHBINMI.

Jdnsa pemmeHEMs cHCTeM ABYX JHHEHHBIX YPABHEHHWH ¢ JABYMA Tepe-
MCHHBIMIA HCIOOOBIVIOTCA HKaK I'paquiecm{fi crmocod, Tak W adaJuTHYe-
CKHE CIIoCc0o0bI — [IOJCTAHOBEN KM CJACHeHHHA.

ITpu rpajdguyeckoM cmocode CTPOAT OpAMEBIe — pafKd THHEHHBIX
VPaRHeHHH M aHATH3IHPYIOT WX PacloJoKeHHe:

= eCJIH IIpAMbBbIE COBIASAIOT, TO CHCTeMa HMeeT feCHOHEUHO MHOTO

PELIEHNH; ROOPAUHATE TH000H TOYKH OPAMOIN ABIAKTCS PelleHueM
CHCTEMEI;

228 CeepeHna wn3 kypca anrebpol 7-8 knaccos



« €CJIM IpAMBIE NapajiieibHbI, TO CHCTEMAa He MMeeT pellleHHi;

+ ECJIM MpAMEIE IIepeceKkamTes, TO CHCTEeMa UMeeT efHHCTBEHHOE pe-
IIeHHe; KOOPAMHATHI TOYKM IlepecedeHUsS NPAMBIX ABIAITCH pe-
HIeHHEM CHCTEeMBEl.

IIpu pemieHHH CcHCTeMEl ABYX JUHEeHHBIX YVpPaBHEeHHI ¢ ABYVMA Iepe-

MENULIMH CrIocoDOM TOACTANOBKY MOCTYMAIOT CAeVIONHM 00pazom:
< BBRIpAMKAIOT M3 KaKOro-IHMD0 VpaBHeHHA CHCTeMBl OJHY IIepeMeH-
HYI 4YEpes JApYIyi;

« MOACTABIAIOT B JAPVIoe YPABHEHIHE CHCTEMLI BMECTO DTOH MepeMen-
HOH MoJydYeHHOEe BbhIpa:kKeHHe;

+ PELIAKT HOJVYMEBIIEeCH VPABHEHUE ¢ OJHOI IIepeMeHHOM;

+ MOACTABAAIOT 3NaYeHHe NAHeNNI0oH mepeMennol B OO0 U3 Ypai-
HeHHH M HaxXoJAT COOTBETCTEVIOIIee 3HAaUeHHe IPYroll oepeMeH-
HOM.

ITpu penten®H CHCTEMEI JBYX JHHEWHNLIX YVPARNCHHHA C JIBYMS TIepe-

MEHHBIMH CIOOCOOOM CJ0KeHHA IOCTYVOAIT CJAeIVIOIIHM ob0pasoM:
« VMHOMAKWT [MOYWIEHHO VPABHEHHMS CHCTEMEBI, INOIOHPAS MHOMKUTEIH
TaK, YTODLI KODPPUUHEHTHI OPH OAHOH W3 TePeMEeNNLIX CTAJaH
B VPABHEHHAX IPOTHEOMOJOEKHBIME UHCJIAMIM;
¢+ CRAAIBIBAIOT HOYUIEHHO JEBBIE 1 IPABBIS YACTH VPABHEHHI CHCTEMBI;
« PemaloT MOJVHHUBINCECH YVPaBHEIHE ¢ OAINOH MepeMeNnoi;
« IMOACTABJAIT 3HaYeHHe HAMIeHHOH IIepeMeHHOM B OTHO M3 Ypab-
HEHHH B HAXOJAT COOTBETCTBVIOLIEe 3HAYEHHE JPYIoH NepeMeHHOH.
Jlna pemenusg cHCTEM JIBVX VPARMIEHOWH ¢ JRVMS TICPEMETITLIMM, B KO-
TOPHIX OJHO WJIH 00a VpaBHeHHA He ABJIANOTCA JHHeIHBIMH, TaRHE" Db
OOJBIVIOTCA KAK IpahdyecKdil, TAK H AHATHTHYECKHH CII0CO0BI PelIeHs.

ITpm rpagwveckoM cmocode pellleHMA CTPOAT rpad@yKHd ypaBHeHHH
H HAXOOAT HOapbl YHCceJ — KOOPIHHATBEI HX ODINKMX To4UeK; 3TH IIapbI
YHCeJd — pemeHnsa cucereMbl. CKOObKO 0DINMX TOYEK HMEHT Tpadiirm,
CTOJMBKO PemeHHd HMeeT cucTema. Keaw rpadHKM He TepeceKaloTcd, TO
menaeTcA BBIEOJ O TOM, 4YTO cHCTeMa pellleHHH He HMeeT. Pemenmna,
HAHMJeHHBIE IPAQHUYeCcKH, ABISTCA, KAK IPABIIO, OPHOIHEKEHHEBIMM.

Ecnn cucrema cofep:KHT JHHEHHOe VpaRHEHHE, TO e¢ BCer/la MO;KHO
PeIluTh cOocobOoM HoJcTaHOBKH. EciaH cHcTeMa COCTOHT H3 OBYX Ypai-
HEHHH ¢ IBYMH [INEePEeMEHHBIMH BTOPOH CTeIeHH, TO OPUMEeHWTh K Hel
CcTII0Cco0 TOJACTAHOBKHW WM CIOC0O0 CIOMEHHWA YIaeTcd JHINE B OTACTLHBIX
YACTHBIX CAYYAHX.

HepaBeHcTBa

26, Yucrno g donnme 9meaa b, ecad pasnocTn & — b — TOJTORATENL-
HOe YMCIo; NMHIIYT: a = b. T‘IHCJID @ MeHbIIe YHcaa b, eclH pPasHOCTD
a — b — OTpHUOATEIBHOE YWCIO; DHIIYT: ¢ < b.

Ecru a donnnre & mam a paruo b, To nunryT: a £ 6. Eenrn g mMenn-
me b UM a papHOo b, TO OHIOYVT: a = b.

HE',DH.BEH[.‘-TBEI., COCTABIEeHHEIE ¢ IIOMOIIBH) SHAEKA > AN ":, HAZBIBARKT
crporumu, HepagelcTrRa, COCTABRICHIILIC ¢ TIOMOIILIO 3HaKa = WIW %, 11a-
3BIBAKOT HECTPOTHMH.

20peLl f—8 KNaccoe
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27. CpolicTEa YHCJIOBLIX HepaBeHCTE.

a) BEeam a > b, To b < a;, ecim a < b, To b > a.

) Ecrm a< bub<c, ma<c.

E) BEciu a < b 01 ¢ — nwboe uncno, To @ + ¢ < b + c.

Eenn ® UﬁEHM JACTAM BERHOTD HERABEHCTEA HpHﬁHBI’I’l‘b OOHO T TO
ke UNCI0, TO MOJVIATCH BepHOe HepaBeHCTBO.

) Ecn ¢ < b H ¢ — OOJOEHTeILHOE YHCIO, TO
ac < be;

ecan a < b um e OTPHUIATEIRHOS YHOJI0, TO
ac > be.

Ecnu obe yacTH BepHOro HepaBeHCTBA YMHOMKHTL MJIH pas/ie/IMThL HA

OJHO W TO e MOJIOKHTEeJIbHOe YHCJI0, TO MOJYYHTCA BepHOe Hepa-

BEHCTEO;

eca 0obe YACTH Reploro HepaRelcTBa YMIMKNHTL MWW pasfe/tuTL 1a
OIHO WU TO Ke OTPHUATeNbHOe UHCIO H H3MEeHHTL 3HAK HepaBeHCTBa Ha
HPOTHUBOIIONOM¥HBIN, TO IOJYUHTCH BEPHOE HEPABEHCTEO.

28, Chroienne W yMIIOMKEHIHWE YHCJIOBLIX HEPABEHCTR,

a) Ecim a < b uc<d, T

a+e<bh+d.

Ecnu clIoXUTE HOWIEHHO BepHEBIe HepaBeHCTBa O0OHOIC 3HAaAKAa, TO
IMIOJIVHHUTCA BEPDHOE HepPABEHCTEO.

0) Bcmna <buc<d, rea, b, ¢c 1 d — DOIOEHATETBHBIC, SHCTA y T 1o

ae < b

Ecnin nmepeMHOMKHTHL NOYWIEHHO BepHbIe HepaBeHCTBa OJHOI0 3HaKAa,
JeBbie H llpaﬂble JACTH H,EITD'[]I:-IK HoNOoOEHTeNIbHBIEe YHMCIA, TO [10.;‘1}’-
YHTCH BEPIOE MEePABEIICTRO,

Ecin ¢ mw b — moldoEHUTeNbHEBIe UHCIA, @ < b H 1 — HaTyVpalbHOe
HHCIG, TO

ﬂ:” {:' b:rr_

29- Pemermem HEPABEHCTEA {],II;H{]f:I HEI]HMEHH{]ﬁ HASBIBAETCH SHA-
YeHHEe HEDEMEHHDﬁ, EoTOoDOe Dﬁpaluae'r er'0 B BepHOe YHCITOROS HePABEHCT-

po. Hanpumep, yuciao 1,8 pelleHHe HepabseHceTBa 5x < 10. 3romy
HHI]HBHH(!TB}? F,I[[]B.JIETBUPHHT H .]'II{'.IﬁD{-! ,HPFI‘DE' HHACIO, MOHBIOTCES 2
PemuTer HepaBeHCTEO € OJHOH IIepeMeHHOH — 3HAYUT HaAHTH BCe

ero pelleHud MM JOKASATbH, YTO PElleHUil HeT.

30. HepaBeHCTBa, HMEIOIUHE OTHH H TE JKE DEIISHUS, HAIZBIBAKTCS
PABHOCHIEHEIMH. I'IEPHBEHETBE, He HNMeIIe ]_]ElHEHHﬁ, Takxe CUTa-
H¥YICH PABHOCKIIbHBIMM.

HepaseHCTBA ¢ 0JHOH HDepeMeHHOH 00JaJaOT CAeIVIIIHME CBOHCT-
BAMIH:

« @ClIM M3 OJHOM YACTH HEPABEHCTBA LEPEeHeCTH B APYVIYI Claraemoe

¢ IPOTHBONOJOMHEIM 3HAKOM, TO NOJAVIHTCA PABHOCHILHOE MY
HepaBeHCTEOG]
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« ecJn obDe YacTH HeéepaBeHCTBa YVMHOMHTELE HJIH pa3je/IMThL Ha OIOHO
M TO e MOJIOMKUTeNIbHOe YHCJIO, TO [MOJIVIUTCH PABHOCHILHOE eMYy
HCPABCHCTRO]

« gcJaH obe gacTH HepabBeHCTEA VMHOMHETE HIH padlieJHlThE HA OTHO
H TO e OTPHIATEJIBHOE YHCJI0, H3MeHHE IIPH 3TOM 3HAK HepABeH-
CTEa Ha HPDTHBGHDHDH{.HLII;.I, TO TOOYIHTCAH PABHOCHJIEHOC CMY HO-
PABEHCTEO,

31. Yucnosoit npome:RyToK [@; b], HASBIBAEMEBIA YHCIOBBIM OTPE3-
KOM, — 270 MHOMECCTBO BCeX YTHCAT X, VIORMCTBRBODHIOINITX ,I[BOfIHDMF
HepaBeHCTBY € = X = b.

Yucenosol npoMexyTor (a; H), HASBIBAEMBIN HHTEPBAJIOM, — 3TO
MHOMCCTRED RBRCeX YHCET, VIORJICTBOPDAIOINITX ,I[BGfIHDM}' HCPABCHCTBY
s x<h,

HYucenosoil npoMessRyToR [@; £), HASBIBAEMBIN IOJYVHHTEDPBAIOM, —
2TO MHOMACCTRO BCEX THCET, VIORICTBODRATOIIINE ,I[EDITTHDM}? HCPABCHCTBY
a=x < b,

Yucnosoil npoMe:RyTOR (g; £], HASHIBAEMBIH TOIVHHTEPBAIOM, —
2TO MHOMACCTRO BCEX THCET, VAORJIACTBODRATOIIINX ,I[EDITTHDM}? HCPABCHCTBY
a< x=b.

HYncnosele TpoMesRyTEH [a; +29) u (a; +°9) — 5TO MHOMXKeCTBA BCEX
qHCeJ, VIOBJIETBOPSIONINX COOTBETCTBEHHO HEPABEHCTBAM X #d U X > 4.
Hucnoesle npomeskyTru (—o<; b] 1 (—o2; b) — 3T0 MHOMKecCTBA BCex

THCET, YIOBIETEODMNMIOINIY COOTBCTCTECHHO HEPABEHCTBAM xsbux < b,

Yrcnoeple ODpoMeXyTEH [a; +99) B (—2¢; b] Has3pIBAIOT YHCIOBBIMH
IyuyaMu, 4 YHCJIOBBIe HPOMemyTEH (a; +°°) 1 (—oo) b) OTEPEIHI fff com/material 100
THCIOBBRIME TYYALIT.

Jucnopol IpoMeEKVTOE (—00; +00) — 5T0 MHOMEECTBO BCeX JeHCTBH-
TeJIbHbIX 4HCe.

32. HepasererBa BUIOa ax > b 1 ax < b, rAe ¢ ¥ b — HEROTOPBIE
ypcaa, a X — IepeMeHHad, HasblBalOTCcAd JHHEHHBIMH HepaBeHCTBAMH
¢ OJHOH IlepeMeHHOM.

33. Fern cTaBsuTesS Ja AT HAWTH ()ﬁIlIHE PEITEHITSI HECKOJOBEIIX HE-
PABEHCTE, TO TOBOPAT, YTC HAJO PeIlHTh CHCTEMY HEepaBeHCTE.

Pelegnem cucrTeMbl HEepPABEHCTE ¢ OIHOM 1IepeMeHHOH HA3BIBAETCH
SJHAYEHHE HEPEMEHH()ﬁ, TP KOTOPOM BEPHO KAFEIOOS Had HEPABEHCTE CIH-
CTEMEI.

PemiyrTes cucTeMy HEPABEHCTE — 3HAUMT HAWTH BCe €€ DelueHHd MK
AOKA3ATE, Y9TO pHH.IHHHﬁ HEeT.

DyHKUMN

34. 3aBHCHMOCTL [epeMeHHOH ¢ OT [epeMeHHOl X HAa3bIBaeTCH
thvHROHEeH, ecnIH KaRIOMY 3JHAYEHHIO X COOTBETCTBYET eIHHCTREHHOe
apavenre y. HezaBHcHMyI0 TTepeMeHHYH X WHaUYe Ha3LIBAKT apryMeH-
TOM, & O 3ABHCUMOI IepeMeHHOH J I'OBODAT, YTO OHA ABJAAeTcH (DYVHE-
Oquel sToTro apryMeHTa. Bee sHadeHNs He3aBHCHMOH HOepeMeHHOR obpa-
3yioT  ofaacme  onpedenenud  PYHKYUU, a 3IHaYeHWd, KOTOphIe
OpHHUMAaET 3AaBHCHMAA LepeMeHHasd, 00pasvIOT MHOMNECME0 IFHAUCHU



GyHruyuy. 06macTes oOpeleleHHA M MHOMECTEO 3HAUEHHH GQVHEIHHT
4 = f(x) obosuauaror coorsercreedno D(f) u E(f).

SHAaYeHHA apTyMeHTa, NPH KOTOPHIX (ZWHKI[HA NPHHUMAET 3IHaYe-
HHWe, paRHOe HYJ, HAZLIBAIOTCA HVIAMH (DYVHKIIHH.

HDGMEH{}?TI{H SHAKOIIOCTOAHCTEA — 3TO IIPOMe:XHYTEH, Ha EKOTOPBIX
thbvHEIHUA COXPAEHHET 3HAH.
ITpoMeRyTEE MOHOTOHHOCTH — 3TO OPOMEXYTEH BO3PACTAHUS M YVORI-

BAHWA (PVHEIIAM.
I'pacduroM GYVHKOIHHM HadblBaeTcA MHOKECTBO BCceX ToUeK KOoOpAHHAT-
HOM ILIOCKOCTH, S0CHHCCHEL KOTOPLIX PABHBL 3HAUEHHMAM APIryMEHTA, a op-

AHUHATEI — COOTBETCTEYVHIINHAM 3HAYEHHAM IIIFHREHH.

39. JInHelino# ¢pyvAKNMKHel HasbIBaeTcd (QYVHKIHA, KOTOPVID MOMKHO
sagartes dopMyIol Buga i = kx + b, Toe X — He3aBHCHMAA IepeMeHHAA,
kR u b — Heroropbeie uucaa. Eé obnacTbio oupejeleHUd HBIHETCH MHO-

HECTHO BOEX ‘EI;HIF:ICTBPITEJILHHX TITCE .

'padurom dyeruuu, sagasHoil dopmyioil supa i = kx + b, B KO-
TOpPOH XOTA OBl OOWMH H3 Koa(@QUIHeHTOB £ MIH b oTIMUYeH OT HYJIA,
sBisercda 1paAMad. Yweno £ HasbieawT yruopbiM Ko03GOUMIIMEeHTOM 3TO0MH
OPAMOH.

Ecnu k£ = 0, 1o rpabur dyHruuun g = kx + b nepeceraer ocbh x;
ecnit E=0 u b= 0, o upamas y = kx + b maparneiasHa OCH X; ECIH
E=0wu b=0, o mpamaa y = kx + b memWT Ha OCH X.

36. Ectu yroosoie Koah()HIMEHTR IBYX JWHEHHBIX (QYHKIHE pas- _
JHYHBI, TO WX TpadHEN TIepeceKaloTcd; ecJH VTIIoBhle Kod@@HiGeRTRI2=2100
IBYX JHHeHHBIX (VHKOHH OJHHAKOBBEI, TO MX IpadHMKH IapalileJbHEI.

S7. JInnehnvio pyuRIyIO, 3aaracMyio GopMyaoi iy = kx ipn £ &= 0,
HAZBIBAIOT HI]HMOﬁI OpROIMOPIMHANHEAIBHOCTERY.

I'papwk mpaAMOl NMpPONOPIWOHAABHOCTH €CThH TpAMad, TPOXoAAIad
yepes Hadado xoopmuHAaT., IIpum k > 0 rpaduy pacooiioXeH B IIepBO
4 TpeThel KOOPAMHATHBLIX deTBepTax, npu £ < 0 — Bo BTOopoil M ueTBEp-

T()f:l' ROOPIOIHHATHERIE YeTBOPTIX.
38. ObpaTHOH DPOTOPITMOHANEHOCTEID HadkIBaeTcA (PYHKIIHA, KOTO-

" k
PYI0 MOKHO 3a7aTh (POPMYIOI BWjAa y = —, e X — HEe3ABMCHUMAH Le-
X

peMeHHas, § — He paBHOe HVJI gHciao. O6aacTeio onpegeneHus (PyHK-
IIHH ABJIAeTCA MHOKeCTBO BCeX NeHCTBHTeNbHBIX YHCEI, OTIHYHBIX OT
HYJIH.
IIpu k& > 0 byEEOHA ¥ = R IIpHHUMAET OTpHIlaTe/IbHble 3HAUEeHUH,
X
ecad x < 0, H DONOKUTeNbHBIEe 3HAUeHHA, ecad x =~ 0.

IIpu £ < 0 oyEROHRA V¥ =';;f NPUHUMAET MNOJIOMKHUTEe/IbHEIe 3HAYEeHUHd,

ecad x < 0, H oTpHIIaTelIbHBIe 3HAUEHHA, ecaH x > 0.

I'padur obpaTHOR LpONOPLHOHANBHOCTH — runepboaa. Ilpu £ > 0
rpaduK pacIoao:keH B IepPBOH M TpeTheH KOOPIWHATHBIX YeTBePTAX, OPH
k< (0 — BO BTOpPOH W YeTBEPTOH KOOPAWHATHEIX HETBEPTAX.
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39. ObnacTei0 onpefeleHHAa (DYVHKIUHN Y = x* ABIAeTCH MHOMKECTBO
BCeX JeHCTBHTeJBHEIX 4YHceJd. PYHEOHUA odpallaeTcad B HYJAbL npH x = 0,
a mp x = 0 TpUHEEMAaeT MOJ0AHTEILABIe 3HaUeHUA. ['paduk QyHRIHH

y = x° — mapabona. DroT rpadHE TPOXOAUT HEPes HAYAIO KOODIHHAT
W pacmoJioKeH B MepPBOM W BTOPOH KOOPAHMHATHBRIX 4deTBepTAX. OH cHM-
MeTpUYeH OTHOCHTe/bHO OCH §. ,

40. ObnacThHO onpeneleENd MVHELNH = X° ABJIAETCS MHOMKECTBO
BCeX JICHCTRHUTENBHRIX WHcen. MyHKIWEA oOpamaercd B HYJh
opu x = {}, TpUHUMAET OTPHUATENILHEIE ZIHAYEHHWA, ecan x < (0, w mo-
JOMHUTENBHbIe 3HAUeHUs, ecan x > 0. 'padbur dyuruuu y = x? OpoxXo-
IUT Yepe3d HAYAI0 HOOPAMHAT M PACIOJOMKEH B LEPBOM M TPETbeill Ko-
OPAUHATHBRIX dYeTBepTax. 0OH CcHMMeTpPHYeH OTHOCHTEIBHO HAYaaa
KOOPIHHAT.

41. Obaacrs onpegeinedus QYHEIUN §f = X — MHOMKECTBO BCeX He-
OTPHIATEABHEIX unucen. OyHkuua obpamaercs B Hyas opu x = (), opu
x> 0 (pyHEIUA NPUHHMAET NOJOEHUTENbHBIE 3HAYeHHA. ['padur dyHE-

MU Y = \J'; pacnojioskKeH B NepBOH KOOPAMHATHOM YeTBepTH, OH IIpej-
crasiasgerT cofoil BeTBEb Hapadolibl.

42. Obnacrs oupegeneHud GOVHELOUM Y = |x| — MHOMeCTBEO Beex
MeHCTBUTENRHBIX Yucel., Pyurnua obdpamaerca B HyAL Opu x = (); opn
x 7 0 hyHEIMA OPHEIMAET IOM0EHTEIbHBIe 3HAaveHus. I'padur cocTouT
W3 JBYX Jyvell, WCXOTAINMX K3 Havada KOOpPJAWHAT, W pacrojaraeTca B
mepBoil U BO BTOPOH KOOPAMHATHEIX HETREPTSX. I'padur ¢pyHRIHN y = |x|

CHMMETPHYEH OTHOCHTEIRHO OCH k. CkauaH C vk.

43, JIma Toro, 4TodLI HAHTH KOOPAHMHATLI TOYCHK IIepecedeHHMd Tpa-
thrxoB GYHEIHMHE, 3afaHHBIX (opmynaaMu y = fx + b, um y=kax + b,
HYMKHO OPHPABHSITE NPABBIE YACTH 5THX (DOPMYI B PEIINTH YPABHEHHE
kyx + b, = kyx + by, Ilamee caemyeT TONCTABHTE NOTYIEHHOE 3IHavYeHWNE
X B IPaBYIO YacThb JHDO0H M3 JaHHLIX GYHEOMA M HAWTH COOTBETCTEYIO-
mee 3HadeHwe y. IlonyueHHBIE 3HAYEHHS X U §¥ OVAVT SBIAATBCS KOOD-
AHATAMHW TOUYKH TepecedeHdA TpauKoRB.

NencTBuTEeNnbHbIE YUCNa

44. llenbie u apodHbIe UMCIIA COCTABIHKT MHOMECTBO DAIMOHANb-
OLIX 9Hced. BeAroe pamMonannioe YHCI0 MOMKIO TMPEACTARWTL R BHJE
m
apobm —, Tme m — [OeJoe YHCIO, a 7 — HaTypalbHoe.
n
Kaxaoe panuoHajibHOE YHCI0 MOMeT ObITh HPEACTABJIEHO B BHJE
OeCKONEYTION MecATHYNON mepuoaudeckod apodn, Kammasa Decrorewunas
JecATHYHAA OepHoJHuYeckad Ipodb IIpelcTABIAeT HEKOTOpoe pallHOoHAL-
HOE 4HCJI0.
IMonomuTe nnnie OeCKONEYINLIC JEeCATHYIILIC Jpod1, TPOTHROTOIOM-
HBle MM YHCIa H 4YHCIC HYJAEB 00pasyioT MHOEECTBO JeHCTBEHTeILHBIX
yuces.

CeBepeHna W3 Kypca anrebpbel /-8 knaccos
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Yucao, KOTOpoe MOMKHO IIPEACTABHTL B BHJE DECKOHEYHOH JecATHY-
HOH HEOepHOAHYEeCKOH Apo0H, HASBIBAKT HPPAIHOHAIBHBIM YHCIOM.

KamxaoMy neficTBHTeNLHOMY YHCJAY COOTBETCTBYET TOUKA Ha KOOpP-
IHHATHON NpAMOI, H Ka#J0H TOUKe KOOPAMHATHOH HOPAMOH COOTBETCT-
EYyeT HCHOTODOe ﬂEﬁ[?TBHTEJILH[]E TIETCIIC0N

45. CTaHgapTHEIM BHIOM 4YHCJIA (1 HASBIBAKT Ero 340MCh B BHE

a+*10", rme 1< a < 10 u n — peaoe yreo. YHeno # HASLIBAKOT LIOPAL-
KoM gucna . Hanpumep, 73000 = 7,3 - 10 (n = 4); 0,0026 = 2,6 - 107
(n = —-3).

CkauaH ¢ vi.com/material100
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CNMPABOYHbLIE MATEPUAJIbI

TABJIULLA KBALJPATOB

g Epnanusr

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 [%401"
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 [ 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 |8100 [ 8281 | 8464 | 8649 | 8836 [ 9025 | 9216 | 9409 | 9604 | 9801

CnpaBsodyHbie MmaTel

IManbl
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TABJIMLA NMPOCTbLIX YUCEN A0 1000

lcom/material100

2 3 5] 7 11 13 17 19
23 29 31 37 41 43 47 23
29 61 67 i1 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
209 021 523 041 047 297 063 069
o071 27T o987 993 299 601 607 613
617 619 631 641 643 647 653 659
661 673 677 683 691 701 709 719
727 733 739 743 701 757 761 769
773 787 797 809 811 821 823 827
829 839 | 853 857 859 363 877 881
883 387 907 911 919 929 937 941
947 953 967 971 977 983 991 997
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OTBETbI

lNaea |

2. 1,(5); 1,68, 5. a) Bcem MHO:ecTBaM; 0) @, R; ) @, R; ) R. 7. a) 0,(3);
0) 0,(6); B) 0,8(3); 1 0,(7y; my 1,72y e) 2,2(6). 11.a) 13 € N;
0) 0,8 € @; B) N R; r) 585 e N; 1) 0 e Z. 12, a) 200; 6) —100; -2;
B)0; 200, 13.a) Z, N; )R, @Q: 8)Q, N; R, Z. 15. a) \E pammuo-
HajgbHOe, ecau a = 1; 4; 9; 16; 25; 6) s,/E HPPALMOHAILHOS, eClH ¢ — 2
3; 9; 6; 7. 17.-18 = Z; 2056 @, n’ﬁ g N; 0,(8) € R; 2—1—\@ c R.
1. a) Nc@;:0) Zc@; e NcR: nZcR. 20.a) 0,2; 6) 0,6; 8)0,8;
ryl: m)1; e)-2. 21.a) 360; ﬁ)—%; B) 250; r) -24,8. 24, a) -4; -3;
—2; —-1; 0; 1; 2; 3; 6) —6; —5; —4; —3; —2; B) —5H; —4; —3; r)-2; —1; 0.
3l.a)c> J::_'; o) ¢ <v’f‘. Cymecreyer, ¢=0; c¢=1. 33 a)11.2:
6) 5,31. 35.a)49; 6) 117"'; B) 5; 1) 0,4; 1) 540; e) 85. 36. a) %;

) %; B) 4. 38. a) 0,13; 6) 4; 8) 0,047; r) 0,002. 42. 407.,4 < a = 432,6.

43. a) Ila; 6) wet; B) ma; r) wer. 44. Her. 47. = 1%, 48. 2%%. 49, 0,02%.

o3. ¢ = —48. bH7.300 mm. 59.a) 1; ©6)-1. 60.a)x, =-15, y,=-16;
x,=16, y,=15; 6)x, =4, y,=-7; x,=8, y,=1. 63.18 Terpageii.
64. Ha 5 rerpaneii. 65.C 16 mo 31 mapra. 66. 17 yuebapix kKaduHeTOR.
67. 29 mecaner. 69. Ha 11%% . 70. b banok. 71. 30. 72. Dxonomua Y95 p.

71.30. 73.2) 2212 ) gb. T4 a)x=1, y=4; 6)x=1,5, y=1.
)
75. a) 0,04; 6) 229. 77. 1%. 81. 1) 22; 6) 8; 8) 8; 1) 15. 86. a) 1; 6)2%;

B) 2; 1) 3; 1) 3. 87. a) 1; 0) —%; B) 0. 88. a) 10; 6) 2; B) —29; 1) 3. 90. a),

B), e) — PanuonaneHoe umuciao; 6), r), A) — HppaAlHOHAIBHOE YHCIIO.
93. 102 nr; O v, 94, 12,089 xr. 95. 0,8 [Ix. 97. 1) Aot nom W mer-
CKHH caja; 3) B 3-M moameslle Ha 3-M aTa:ke; 9) 3a 6 Jer.
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frmaea |l
99, a) (—oo; +00); 8) (—DO; l%]; B) (—o¢; —1) U (=1; 400); 1) (—00; +20),

100. a) (—o0; 1) U (1; +00); 6) [1; 2) U (2; +00). 101.a)--, 1; 6) 0,5;

=]

B) HeT HyJeH (VHKIHH; T) % 102. a) 3; ©) 1,5. 105. a), B) Heugrnas;

6), r — udrmag. 109, a) (2; 3,8); ©)(—-12,6; 6,8). 110. a) —-5; 3;
6) —1; 1,5 B]%; 7; r)mer pewenmii. 115.a) 1.y = —0,6x + 2,4;

2.y=1,5x+ 3,5 6)1.y= —37; 2.y - i B) 1.y = Jdx; 2.7 = J9x.
125. a), 6), 8) — Ja. 126. (=3; —9); (1; —1). 127. (1000; 10 000). 128. 4.

. ' . 1 - 1 -3a
131. a) 2 xopua; 0) 1 HopeHb; B) HeT KopHel. 132. a) - 0) YL
133.3 £ \5. 142.a)-1; 1; 6) wymedt mer; ) myweir wer. 143. Ilpn

a < 0. 147. a) Kopxeil wet; 6) 0; 2,8. 148. a) (—o<; 2,9); 06) [0,25; +o9);
B) [-1.8; +o2); r) (—20; 0,2). 149. a) 1,5 ¢; 0)2,5 ¢; B) 31,25 M3 1) 4 c.
150. a) (2; 3); 6) (—1,25; 1,125). 1539. b = -1. 160, IIpu n = 5; (-1; 13).
161. a) a = —i; b=0; c=5 6)a=2 b=12; c=-18. 1647 3&T con/maeislioo

a+2°

165.a) 1 — JE; 1+ \E 6) —2; 2%. 166. 100 ra. 167.8 wmammuaH.

168.a) x =3, y=—-2; 0)x=-2, y=-3. 170.a)x =2, y=1; 6) x = -3,
y=—1.173. 1 u 2. 174. (4; 13), (14; 3). 1756. (-7; 9), (—1; 15), (1; 1),
(7; 7). 177.a)0; 4; &) 1; 3; B) xopEell Her. 191.a) Ilpun a = —-0,28;
O)opu a=3; B)upr a=-2; rupu a=0,001. 200. a) IIpu ¢ > 13;
0) upu ¢ > 8. 201. Ilpu b =-12, ¢=24. 202. IIpu a = 2. 203. IIpu
a>0unme=0,opr a<0mecz0. 204, llpu a = -6 u b= 26.

rmaea Il
211. a) -2; 6) -0,2; 0,2; B) -3,5; 2; r) —-0,5; 0,5. 212_a) 0; 5,5; 6) 1%;

B) -T7; 1) —ﬁ%; 9. 215.6 cm. 216. 17 1 12 uan -12 u -17. 217. a) —JE;

0: \6: 6) 0; 8) 0; 1,5; 2; r) -0,2; 0; 0,5; .Il]—.l' L

3 3 2;: e)—4; 0; 1; 4;
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&) —1; 1; 3) —-1; 0; 1; 3. 219.a) -3 — +15; —-1; -3 + 15. YKasaHmne.
IIpencrasere Tx? B BHme x° + 6x%; 6) —2,5 — J1,25: —-2,5 + 1,25: 1.
220. (1; 0), (2;0), (3; 0)u (0; —6). Vrasanmune. Ilpegcrasere —6x°

B Buae —x° — 5. 221.a)-2; 2; 6)-1;

1; 3; B)-3; 2; rm)-1,5; 1;
-1 —1~Jﬁ; -1 +4v'|‘1'_?. 222, a) —2; —1; 1; 2; 6) 2; B) —4; 3. 223.a) —3; 3;

6) —2; V2; —2; 2; B) KOpHeit HET; T) — I | ( \/: _\/7 J7

e]—l

35 3 224, a) — 3 —4; 4; 0) KopHeH HeT; B) —J2; V2; r) —J3; V/3;

n) —\/;; \/;; —2; 2; e) ropre#t mer. 225. a) (—2: 0), (2; 0), (-1; O, (1: O);
(0; 4); 6) (—+/2; 0), (2; 0); (0; —10); B) (=10; 0), (/10; 0); (0; 100);
r) (0; 0). 227. a) Kopne#t ner; 6) —\E; \g; —2; 2, 228.a) -1; 1; —5;

V55 6) 1; —+3; /3. 229. a) 1; 6) —2; 1; 2. 231. a) (-o0; 8,6); 6) (—2,5; +o0).
232.3a 66 u u 5b u. 233.a) 0; —-3; 6) 0; B) 0. 234. a) —/0,4; 0,4;

0) 4. 235. a) 10; 6) 0. 236. a) —1; 7; 0) 2; 8%; B) 4. 237. a) 156y} vk@qH/material100
238. a) 8,2; 13; 6) —6,6; 3. 239. a) 3,2; 8; 06) _1% 2. 240. a) (-1; -9),
(=3; —3), (3; 3). 241.a) —1,4; -0,5; 0,5; ﬁ}—%; %; 2. 242.a) -1; 3;

6) —4; 3; 5B) —2; 4. 243.a) 1; 2,8; 6; 6) 2; 5; T+ 44/2; T — 4+/2. 245.a) _1? 2:

=1 —2 \’g; =k ;— JE_; YEazanue. Beegure HOBYVH IIepeMeHHYVR if = X — 1_;
x

-3 -5 -3 4 _ 3 12
6) %; 3 — \E :\r 246, )x+ i X7 ° 248,24 nmaw 12 mned.

249. 6 u 12, 250. E' 251. % —-ﬁ. 252. 50 rM /4. 253.15 u, 254. 20 rM/4.

255.2 mm 2,5 u. 256.10 uw 15 m/ra. 257.15 xm/u. 258, 16 xm/u.

209. 4 gkv/u. 260.10 mw 15 mgmeir. 261.30 wu 20 u. 262. a)iti’:;

- 264. a) (=8; 6); 6) (—00; 1,5) U (2; +00); B) (=005 =3) U (55 +00);

0) 3

r) (1; 1,2): 1) x = 1,5; e) pemennii ver; x) (0; 0,9); 3) (—=2; 0) U (3,5; +29).
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265. a) (—oc; —2,5] U [1; +oo), 6) [-2; 3]; R) (—o0; —J5] U [/5; +o0).

266. a) (—o0; —T) U (0,5; +); B) x # g; B) [% 1%]; r) (—20; —4,5] U [2; +00);

m) (o0 0) U (% +00; €) (—00; —24/2) U (24/2; +00). 267. a) TIpu x < —1,5

u x >»-1; d)upu x & —é. 268. a) (—4; 4); D) (—oo; —3] v [\E; +0a);

B) (—0%; —3) U (3; +29); 1) (— 00} —lJ U0; +20);  m) (— g D); e) (—oo; 0) U

5}

U (7; +°0). 269. a) [-10; 10]; 6) (—o0; —2/6) U @6 +o0); B) [-4; O];

3 3
U(0; +o¢). 270.2)TIpu b < —6 u b >6; 6)mpu b <15 u b >J15.

r) [—m; —E] v [ﬁ +Do]; A) (=025 0) U (0,45 +o2);  e) (=5 —0,5) U

2791.a)IIpn  -12 < ¢t < 12; 0O)nmpu -3 <¢t< 3. 272 a) (—7; —11);
ﬁ}(—m; 1%] U [1%; + oo ﬂ} U

: B)x — Jawoboe YHCIO, I) (—DO; 55

CravaH ¢ vik.com/material100

U (%, +oo]. 273.a) (—29; —1) U (4,5; +o2);6) x = IE 274, a) |05 4];
6) Bce umcaa, kpome 3. 278. He npesocxogut 5 cm. 279. Boasme 4 cw.
280.0) (-2 3% 6) (4 6% 5 (12 —2) U (85 105 n)|-1; 2 x) [1: 8]
e) pemenuii mer. 281.a) 2, 3, 4, 5; 6) 2, 3, 4. 283. a) -5; 5; 6) _\J6;
—V3; V3; 6. 284.7 xr. 285.a) (—o0; —8) U (5; +); 6) (~10; 14);
B) (—o0; —8,5] U [3,5; +99); 1) |:— ;—; —%] 286. a) (—25; 30); 0) (—oo; —6) U

U (6; +o0); Hl[%; —H, r) (—oo; —6,3] U [-0,1; +20). 287. a) (2; 5) U (12; +o0);

6) (—oo; =T U (—1; 4); B) (—oo; =B) U (—1; 0) U (8; +o<), 288, a) (—48; 3T) U
U (42: +oo); 8) (—co: -0,7) U (2,8; 9,2). 289. a) (—ce; —9) U (23 15)
8) (=65 0) U (5; +29); 5) (1; 4) U (8; 16). 290. ﬁ}[—%; -;]; B) (-12; 3);

r][—ﬁ; 1§j| 291. a) (—oc; 18) U (19; +oc);  6) (—oo; —0,9) U (3,2; +o0);
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B) [-3; 8,5]; 1) [0,3; 8] 292. a) [-8; B]; 0) [-12; 1] U [9; +oo).
293. a) (—oo; —2,0] U [17; +o0); 06) [-9; 0] U [4; +o0). 294, a) (—6; 5);
6) (—o°; —3,8) U (1,45 +9°0); B) (—o0; 0) U (1,6; +o0); 1) (=003 0,3) U (4; +oc).

295. a) (=T; 21); ©6) (—o0; —4,7) U (7,2; +9); B) (=003 —3) U (_é;m};
r) (0; 3). 296. a) (—oo; 11U (3; +o9); 6) [-6; 5); BY(0; 2] 1) (—o05 1) U
U[1,5; +5¢). 297.a) (=16; —4); 6) (-o0; 2) U (2,5; +5¢); B) (—°9; 0) U
U (0,5; +90); 1) (—4; —1,2). 298.a) (—4; 0); 6) (=203 —1) U (0; +oo);
B) (1; 2]; 1) (—20; =2) U [1,5; +=), 299.a) y = —4x; ©O)y=1,6x + 4,
300.2 1 ;m 3 1. 802.a) 2; 1 ++2; 1 - 42; 6)-3; —2; 1: 2. 303. a) —3;
2; 6)—1; 1++2; 1-+2. 304.(=3;0), (=2;0), (1;0) = (0; —6).
305.a=5; (-4; 0, (2; 0), (3; 0). 306.4a) -1; 1; 6)-1; 1. 307. a) —-10;
—4; 2. ¥YVrasawwme. HcrmoassyiiTe moacTamoBry ¥ = (x + 4)% 6) 2; 4;
3 —J77; 3 +J77. 308. 2) 4; 6) -2. 310. 1: %; 2; 5. 315.2) 0; —1; 1;

6) 0; —2; 2; B) 0; —8; 8 r) 0; —2V5; 25. 316.a) 0; —5; 5; 6) 0; —/6;
V6. 317.2) 13 2; 6) -1; —3; 1; ) -2; 0,8; 55 1) -1; ¢ 6. 318.a) 1.

Yxkaszauue. IIpegcrasre 2x° B BUge X° + x°%; 6) —1; > >

321.a) -3 —6; -3 +6; -3 - V17; -3+17;6) -2; 4; 1 — V5; 1 + 5;
B) kopHeit mer; r) —4; 0; 1) -1 — v2; -1 + 2; e) —4; 5; x) —4,5; 1;

_'?—1\"{{5; —f+1ﬁ_ 322.&] 5 ﬁ} -1; _Jg; \I(E. 393 ﬂ}—%; 6) —1: 2.
327.a) —3; 3; 6) —1; 1. 328. —5,6; 4. 329, a) -T; 15; 6) 2%; 5. 330. a) 3;
11 - 67 11+ 57 B 4- T

8 4 8 . * 3 s

. 333.2) 1; 6) 2; %. 334.2) -1; 1; 6) 0. 335.a) 1,4; 3; 6) 3; 9.

10; 6) 2%; 4. 331.4. 332.a) -1;

4 + ﬁ
3

336.2)1; 6) ]07; 3. 337. 2 % 338.a) —2,5 — \5,25; 2,5 + /5, 25;

2,6 —5,25; 2,5 + J5.25; 6) =2 — «f56: =2 + /B; 2— JB: 2 +JB; =1; 1.

339.6) [-9; 11 B) (-0 -2) (& +oofs 1) (=003 ~1,75] U [1,55 +<o);

o} x — nwboe duenao; e) x # é 341. a) (—4; 4); 6) x = —2. 342. IIpn
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4<a<-2 mw -2<a<6. 343.Ipu b<2-10 = b>2+10.
344, a) IIpu e > 36; 6)opu —-20< ¢ < 20. 345.a)IIpu 0 < k < 42,25;
) mpu k= 42,25 n k < 0; B) ipw k > 42,25, 346, [-3; 1]. 347. a) (7; +20);

ﬁ}(_oo;_%); B) (-00; -3); 1) (4;5). 348.a) (-1;2);  ©6) (L; 4).

349. a) (—o0; —1,2) U (4; 6); 6) (% %J L (é +DGJ; B) (—oo; —1,6) U (-0,6; 1,2);
r) (—o0; -1,8) U (1,7; 1,9). 350. a) —4; 1%; 2; 6) (—oo; —4) U (12; 2);

B) (._4;1%.] U (2; +o0), 351.a) (—o0; 2) U (T; +22); 6)(7,3; 9,8); B) (-0,8; 4) U
U (205 +20); 1) (—20; -0,3] U [5; 17].  352. a) (-17; —4) U (4; +o0);
6) (=0 —11) U (% 11); B) (—00; —5) U (0; 5); 1) (-0,1; 0) U (0,1; +oo);

m) (—o0; —3) U (=1; 1) U (3; +o2);  e) (—6; 0) U (6; 15).  353. a) (—2; 6);
BY (=R 0y Wifdihea);  BY(=90r 1) Uil 24); ) {=005—1) WA2T5-H00)

354. a)

—00; —lJ . (11 +00} 6) (— oG] —E) U (4; +o<). 355. a) Her; 0) Her.

6 3 11 CxaudaH ¢ vk.com/material100

356. a) (—co; —4) U (8; +0o2); 6) (—16; 11); B) [-1; 3); r) (—oo; 4) U
U[6; +o0); m)(-1; 2]y  e)(-o0; -1,5) U [0,2; +20).  357.a) (—4; 18);

6) (~03 ~2) U (05 +09); 1) [~o0; = 2] U |L; wool 1) [-12,4; -8).

Maea IV

359. a) (3; 0); (0; —1,5); ©6) (0; —10); (—2; 0); m) (0; —4); (0,5; 0);
r) (0; 2); (—1; 0). 361. a) Bo sropoil; 0) B mepsoii. 362. a) y = 0,5x + 1;
o)y = —0,6x — 1; B) qp=s—1: 366, &k = —8. 367.a) x* + y% = 9;
6)x + y?=25;B) x%+ y*=64.368.a) (x — 2P + (y + B)*=25:6) (x — 2)° +
+ (y + 5)°=169; B) (x — 2)2 + (y + 5Y = 2. 370. 2. Tuuepbona. 371. IIpu
m>0. 372.a)Ilpa r=7;, 6)opu r=5 373 a)x-3F+¥y—8)°*=
=64; 6)(x -3V +(y—-8°=9. 376.a)llpr a="T7,5; 6)mpn a=0,
a=1. 378. a) (x — 5 + (y — 8)? = 16; 8) (x + 5)° + (y — 8)* = 16;
(x -5 +(y+872=16; (x+5°+@w+8%*=16. 379.a) +y° =4;
P+ yP=256)(x-3F+yi=4(x-3°¢ +y=258x+(y—-4)°%=4;
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L+ y-4Y=25 Dx+1¥+w-2)°=4; (x+1)7° + (y - 2F = 25.
381. a) [-0,24; 0]; ©) (—oc; ~13) U (13; +o°); r) (25 12) n) ¢ awdoe

yicao. 382. a) (o5 2); 6) (—0,75H; —4,25). 383.a) (95 -7,5); 0) (30; —-25).

385. a) (0; —4), (4; 0); 6) (1: 2), (—1%: 3&) 386. a) (—14; —-13), (12; 13}

6) (-2; -18), (4; ~7). 387.8) x, = =B, y, = 4; X, = ~25 y, = 753 6) p, = 6,

f il S £ —l%. 388. a) (—2; -3), (2; 3); 6) (2; 1), (2; 5), (3; 1),

(3; 5). 390.a) (-3; —2), (3; 1); 6) (3; —5), (5; —8). 391.a) (—V6; V6);
(V65 —V6); 6) (=55 —4), (5; 4). 392. a) (—4; 1), (—4; 1), (4; —1), (4; 1);
6) (—6; —5), (65 3), (6; —9), (6; 5); B) (—T; —9), (85 6). 394. a) (0; 6);
0) (—4; 0). 395.(5,4; 10,8). 403. a) Ogry; 0) HU opwoii. 403. a), 0),
B) — lpe. 406. a) IIpu c=0; 1; 2; &) opu c=—-3; 3; B)upu ¢ = b3 6; 7.
408. 11lpu & = 3. 411, 16 wm/u 1 18 rm/u. 412, a), 1), 1) — OnHo peure-
Hue; 0), B) HeT pellleHMi, e) — OecHOHeuHO MHoOro peureHui. 4135, I[Ipu
k = 0 cHcTeMa HMeeT eJMHCTBeHHOE pellleHHe; HeT; HeT. 416. a) k= —12,
m=1; 8)k=-12, m=-24; B)k=m=1. 417. a) k = —1 rx@uk & comaterial100
420.5 u 7. 422.6 u 8 cm. 423, 60 u 40 . 424, 210 cm’, 425.4,8 u
3,6 km/u. 426. 0,16 n 0,12 m/c. 427.6 1 5 cv. 428.8 1 6 cv. 429. 5 1
12 cm, 430, 60 uw 84 4, 431. 8 w 12 4, 432, 500000 p.; 8% romosnIx,
433.10 u 6 u, 434. 5 nv®. 435.1 u 1,2 kr. 436.4 u 5 BM/u. 437.4 u
5 mni/u. 438. 60 uw 40 km/u. 439.1,2 u 1,4 r/em”. 440. 40 em” onosa
u 60 e’ mean. 441. 200 r; 20%. 4486. a) (0; 6); 6) (—oo; —8] U [0; +oo);
B) [-2; 2]; 1) (—005—-/6) U (V63 +00). 447. a), 6), 1), a1), €) — Ja; B) —
mer. 454, a) Toura (3; 2); 6) MIOMKECTBO TOYEK, TPHIAIC/KAIAX Tapa-
Gome y=(x—2F+1, ® ToueK, PpACIHOJOKEHHBIX HIKe Heé,
455.a) (x — 2 + y° = 9; 8) x” + (y — 4Y > 4. 457, a) MuoKecTBOM pe-
lIeHHIl ABIAeTcA oO0beJHHEeHHe NepBOH M TpeTheH YeTBepTeld KoOpAHHAT-

HOH ILJIOCKOCTH, BHJIKOYAHA OCH KOOPAHHAT; 0) MHOKeCTBOM pellleHHUH fAB-

ngerca obbeJMHeHHWe BTOPOM M 4YeTBEpPTOH dYeTBepTell KOOpPAMHATHOM
x=-1

T 460, (1; 3), (0; -2).

ILTOCKOCTH, KpoMme oceil xoopaumar. 459,

X ;’*'0, X U'I
464. a) {_U > 0 6}{_@’ <o.

X +

466.a) k=3, b < -1; 8) k = 3, b — mnwboe

PN
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y <L5x + 3, ‘ 5 o
uucao, B)YR =3, b=-1. 467.3) [y <-1,5x + 3, 0) ij iy :2{1,
V<X,

468'{5; -

469. a) -7; —6; ©) —4; 12. 470.[5; 15]. 472. a) (-4; -2),

(4; 2), (1,5v6; —0,5\6), (~1,5V6; 0,5v6); 6) (-3; —1), (3;1), (1; 3).
[1+2@.2—@“ (1—2@.%@“_
5 4 - ¥ 5 * r-- El

] 4 3] A

473. a) (-2; -2), (2; 2),

6) (=5; =1), (55 1). 474.a)(-2;-3), (2;3); ©6)(0;0), (-1;0,4).
1+ /61 1+ Jﬁ]

5 ? 10

475. a) (05 0), ( ), (1,9; 0,75); ©) (—9; 3), (—

1, 1
.3’ 15
(—1+ \."'ﬁ . =1+ Jﬁ
5 ' 10
(—=5; =2), (5; 2). 477. a) (-2; -1), (2; 1); 6) (—1,75; 2,25), (1,75; —2,25).
478. a) (—3; —4), (-4; -3), (3; 4), (4; 3); 6) (5; 1), (1; ). 479.a) (1; 2),
(21 6)(-2;-3), (-3;-2), (2-VT;2++7) @+J7;2-J7)

480. a) (4; —1), (=45 1), (0,5; —8), (=0,5; 8); 6) (2; ~1), (-2; 1), 1%—‘53]5 s

1 476.3) (—4; -3), (4; 3); 6)(-2: 5), (2; —5),

(—g; 3). 483. a) ? el yz =25% O] y" + x2y2 _Ox® — 13y2 + 36 =0; B) x°y +

+ xy®— xy — 6x°— 6y° + 6 =0. 486. a) IIpu a = -2 u npu o = 6; 6) upn
a="19, B)upm a=-2; Tr)Opu a:I—Z\f'E U TpH a:1+2\/’§.
487. a) (-3; -2}, (-3; 2), (3; -2), (3; 2); 6) (-3; -1), (-3; 1), (3; -1),

(3; 1). 491. a) IIpu m = —/10 u opu m =+/10; 6) npu —v10 < m < JI_D

492. a) (5; —2), {—2; %) 0) (0; 1), (3; 5); m)(B; —1), (3; B)Y; 1) (6; 2),
(11; 7y; 1) (4; 1); E}J (—1,25; 0,75), (—5; —3). 493.a)(4; 0), (0; —4);
ﬁ} {2; 3)} (_2; _1}; B] {[}; _5}1 [51:5; ﬁ); I'} {5: _4}$ [_{}1:5; 115‘)

494. a) (-6; 2), (65 —2), (-2; 6), (2; —6); 6) (-10; —-8), (—10; 8), (10; -8),

(10; 8). 495. a) (0; —5), (1; —4); 5)(%; 1'], (—%; —1). 496. 2) (~3; —4);

L & n !

1

0) pemmrennii wer., 497. a) (% _E)‘ (1; 1); 6) (T\E; V@), (—'T\E; v’E),

(7V2; =42),  (-TV2;=42); B (8; 4), (3;-4), (0; 5); 1) (HB1;-1),
OTeeThl 247



(—Jﬁ; —1). 498. a) (1,5; —2), (10; 15); 0) (70; —28), (4; 9); B) (6; 8),
(8; 6); 1) (0,8; —1,2), (6; 4). 501. a) (-4; —3), (—4; 2), (3; —3), (3; 2);

6) (3-3v2;:3+3vJ2), (B3+342;3-3v2), (2:4), (4:2); B)(2;93),

(3;: 2); ) (—-3; -2),(—1; —-4), (4; 5), (6; 3). 802. ¢ =-2, b=2 11K a =—§,

b==6, 503.18 u 12, 504. 60 uw 20 uwm 25 u 37,5. 505.10 u 0 wam
26 u 24. 506. 36. 507% i 16—9 503.';. 509.9 u 12 o 510. 6 =

9011.12 1 8 4. 512. 40 1 50 rM/u. 513. 40 u 50 KM/dg. H14. 6 1 4 EM /4.
518. a) Epyr ¢ uedrpom B Toure (2; 4) 1 pasuycom Jz_n; 06) MHOMKeCT-
BO TOYEK KOOPAMHATHON IIJIOCKOCTH, PACIOJIOMKEHHBLIX Bbillle Napadosisl
y=—(x — 3F + 5. 520.a) Ofnenqunaenne IBYX TPAMBIX VIVIOR, oGpaso-
BAHHEIX OpAMBIMHA X =1 u y =1 n cogep:amux touxm (2; 2) u (0; 0).
524. a) O0benuHenne aByx obnacreil A u B, mme A — BepxHHAHA LOJY-
mrockoeTs (y = 0), m3 KOTopoH Hekm0UéH moaykpyr (x° + y° < 1), B —

[NOJYEPyYr, DHGHDHGH{EHHHﬁ HHXKE OCH X.

c vk.com/material 100

Trmaea V

231. a) 65; @) 230; 8) 5150. 532. ¢, = -20, a, = -18, a, = -14, a, = —8.
936. x = 3, y = 6. 837. a) =4/1,5; 0) i\/ﬁ. 538. a)[-7; 6]; 6) (—-11; —4) U
U (1; +=), 944. a) 4; 0) 3. 547. 28 M. 548, 60 xm/a. 549. 7,5 u 15 cm.
550. a) 12; 6) 100. 551. a) 3; 8) —3,5. 352. a) 1,5; 6) 0,8. 555.a) ¢, = 21,
d=1,56; 6) ¢; =38, d=-2. 566. x;, =—100, d =6,2. 557.a) lla; 6) geT.
558. a) Her; 6) ma. 559. a) Jlmsr TepBRIX TPWATIATH YICHOB; O) A8 Beex
WIeHOB, HAYHMHAA ¢ TPHAUATE IIepBoro. o60. ¢,, — NepBHI NOM0EUTENb-
HBIIl uieH, a,, = {,5. 563. (2; —4), (—0,5; 3,5). 566. a) 0; -8; 4; 6) 10.
o68. a) 5; ) 10000; B) %, r) 3. 971. a) 63; 6) 86,4. 572. 6) S,, = 2700,

Sipo = 10400, S =(n+4)n. 573.670. 574.a)n(n+1); 6)n°.
575.a) 11325;6) 7070; 8) 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) [% 1], (—g; —1J, (1; %),
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(—1; —% 3 0) (23 5), (25 —5), (—2; B), (—2; —5). 591. a) }1—; 6) —;—g; B) —32;

L, 4.8 sos 3 o0 1.5 56
r) T .IL)ET,E] 5.593.1[]24 CM.596.8_]81,0}125.597.3]31—1.&11 a5

6) 0,4 wim -0,4. 598. a) 1000: ﬁ):{—_ wn -%. 599. a)% am -

25’

6) —162; r) 0,001 waw 0,001, 601. 2 =1, b = —E 602. 96. 610.3, 7, 11

12, 7, 2. 611, 2, 5, 8. 613. (5,5; —0,5). 614. a) (—o0; —2] U [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; 0) 253—?. 621. a) 134%: 0) —274,5.

622, —364. 623, 2186, 624. 5. 626, a) 3%; 6) %}. 627. a) (—o0; 0] U [1,5; +o0);

0) (—o2; +o2). 640.a)a,=--34, a,=-26,5, a,=-4; ©6)a, =-10,5,
a; = -6,5, a; = —2,5, ag=—0,5. 644. a) 20 — 2v3; 6) 43 — 7. 645. a) 15;
6) 15. 646. 2) la; ) xa. 647. a) 1 6) ~2. 650.2) —0,1; 6) 0. 651.2) 10>

6) 55v3. 652.a) 5000; 6) —780. 654.a) a, = 6,8, S, = 55,2; 6) 1 = g/ mrEI0
a==60; B)a, =09, n=100 nmm ¢,=0, n=101; r)d=-1, n =30,

655.x,=-3,5, d=0,5. 659.a)11; 6)3. 660.-75. 661l.a)x * ;

&
n -+ n

o) x ¢ . 662.a)46,2; ©6)—-45,5. 663. 1600, 664.a) 840; 6) —-51,6.
666. Ia; x, = 1. 667. a) a; 6) uer; B) Her; r) Her. 672, a) é; 0) 12\@.

: ) x, = 243,

87 . a)x, =87, % —%; 8)g=2,n=4;B)n=06, x, __és

n==5.6V8.q=05, x, =3, 679.176.

YnpaxHeHWs ONA NOBTOpPeHWA Kypca 7—9 knaccos

681.a) —10; 6) %; B) —34; 1) —1%. 682. a) 7800 p.; 6) cHE3WTach Ha
22%. 683. 16%. 684. a) 30%:; 0) 20%. 685. 12,5%. 686. a) 88 200 p.;
©) 109 200 p. 687. a) liiﬁ; 0) %J‘E, B)3; r)l4. 688.73 — Hﬁ\(ﬁ.
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691.1a) —2; 6) 1. 692. a) 43%; 6) —262%. 694. 1) 46; 6) 18. 695. —32.

25— &
2x+ 2

696.423 700. a) 2; 6) 15,1; B) -2; 1) -1,5. TO05.:x) 4 1 3)
8 a + 6

1 el By B s W 5

u) ey 706. a) 4; 6) 3 707. a) e 0) o g * 1) — r) P I

3 2 3 _ _ -

708.0) 20100 5y 8x gy P 0y ENTSM g09.a) f T

a 2xy - 4y 2p m® —2mn +4n°
z,r +4E,|r ) 10 - 2m . + 9 2

ﬁ) 9 } _? I') D(f 1} 710. a ) m —3 * ﬁ} az il 51 B‘} o 27

) 2. 711 2) ; -5)x2+-‘f2;3}£-r}“_3” Smlie) — 3

.3m - a‘3+3u+2 9x° + 3x + 1
) i

712. 2) 30; 6) 4,25. 714.2) 2¢%% 6) 2 B) 845 1) . 715.2) 9
0 T F#  1006°

6) 33%; n) 15; 1) 2,5. 718. a) 2J21x; 6) vV2a - 2; 8) 4.Jxy; 1) xVx — iy

x = JI_H T €) Ve
\u'r_+1 Ja? ’ ¢+ Ved +d
6) x — mwoboe umeao; B) —1; r) kopHeil mer. 723. 6,4 kM. 72477860 w5y mat=r=1100
725.4 u 12 g¥m/u, 726,9, 6, 16 w 15, 727.450 r, 730.a) m < 2,5;

719. 8) Ja — 1; 1)

) 722. a) —-4,5;

) m = —2; B) npu awbom m; TYm=—4 wm m =4, 731, a) k < _:_ﬂ

]

o) k > 3. B) 2\/’5_} < k< 2\/5 T') TAaKHX 3HadeHHH £ Her. 7432.a) 0;

0) +£, B} T: 1) 1%; 3; n) —1871,: -1; e 5“ 2. 7T33. 110 . 734. 25.
735. 14. 736. 240 m. 737.8)-1; B)-1; 3; ) —-14; 1; m) 1; 2; e) —5;
) —1%; 3) —1; '1_— 738.15 uw 10 4, 739, 60 n 80 wm/u, 740, 15 wm/u,

]

Cﬂ

741. 2 KM /u. 742, 20 KM /4. 743. 10 geraneii. 744, 25 crpaHHLI.
743, 70 gkm/u, 746,12 xm/u. 748, a) :I:%; +2;: 6) :tg; B) +\5; r) +1.

749. a) -0,6; 0,3; 6)0: —1. 750.a) 0; +4; 6)0: =1: 8) 0; r) 0; 2,5:
1) —8; 0; 2; e)—3; 0; 2; x) —1: +3: 3) % 751. 1) 2: 6) —0,1: B) 0,3;

r) +243; 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.
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760.a) bx + y = 30; 6) Tx + 4y = 26. 763.60 u 40 geraneir. 764. 80
u 50 rm/u. 765.48 u 65 n/ra. 766. 60 u 20 rm/u. 767. B orHOomIeHHU
2:3. 768.B otrHomennn 3: 1. 770.a)(—-2; —4), (4; 8); 0)(5; 3);

D (L4, (1 @G-, (31 000, 25132 9w,

Ladl miawe, 61 06-2 [2hia) »3-5,

(=53 =8), (3; 5), (5; 3); 1) (—4; —2), (4: 2). 773. [pu ¢ = —8. T74. [epe-
cexarorca B rouxe (1; 4). 775. Ilpu a = é 776. % 777. % 778. 9 u 40 cwm.
779.11 u 8 cm. 780.15 u 30 gueii. 781.8 u 6 pmeii. 783.a, = 10,
d=10. 784.-2. 786.7,2. 787.-25. 788.80. 789. a) — v3

: 0) — unam
128 3

—g. 790. 22—7 791. 31,5. 792. 16,5. 793. 635. 794. 18; 12; 8. 795.4%.

T98. a) m > —4; ﬁ}x} —1,2; B)a = 16; 1} b = 4; ;g}x:{],l;{-'}m“‘-*—ﬁl'
)y = 103 3) a 799 a)x < 33;0)a > -1,0:B)y 20,16 TV m *'5—

ma>11; ey <-0,4. 800.a)TIpu b > —62; 6)mpu b <076
802. a) (—o0; 2,5); ﬁ)( 1 +m) B}(—D@;—%); 1) (=o0; —0,8). 803. a) (1; 3);

0) pemieHnii HeT; B) (—DD; %), r) pemresnii ger. 804. a) (—3; 0); ©) penre-

au# wer. 805.a) (—5,5; 1); 0) (4; +o2); 1) (—29; 3); e) pemieEHi HeT.
806.a) —-3; —2; —1; 0; 6) 2; 3; 4; b; 6; 7. 807.a) (-3; 6); 6) [-2T; —71;
B) [6; 8); r)[-0,56; 1,2]. 808.a) lIpu 0 <= x < 5; 6)upu —17 < x < 13.
809. ) (53 3); 6)(—oc; 1| U 125 +oo) m) (=003 31U | 135 + o} 1) (13 1.5
a) [-0,5; 0,5]; e) (—o0; —1,2) U (0; +90); &) (—o0; —0,2) U (0,2; +0o0);
3) (<505 0) U (0,8; +0).  810.2) (—005 —1) U (45 +00)  6) (~o05 +o0);
B) (-13; —1); 1) (—4; 7). 812.a)[-1; 2,5]; ©) (—=e; 2] U [3; 4,5]; B) 3;
) [0; +o0). 813.a) 1; 2; 3; b; 6; 0) 2; 3; 4. 814.a) IIpu x = % 0) npu

x5 Blup —3 = x=hnopux= —2wuwx =1,5; ) upu 0,5 £ x = 2,4;
e) IpA x & ﬁg. 815. a) x — Jroboe uMcno; x * 2,9; x & 2,05 0) x — mio-
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boe upcno; x = 4w x=0,b; x <-4 1 x > 0,5, B) x — nwboe uHCIO;
x — qwboe uuncio; x — Jwboe upcao. 827, a) ¥ObiBaer B LIpOMERYTEE

(—oo; —2,5] u Bospacraer B upomemxyrre |[—2,5; +22); O) Bospacraer

+ oo); B) vObIBaET

¥

B IPOMEKYTKE (—m; {1:] H yOBIBAET B IIPOMEKVTKE [%
) »

B IPOMEKYTKE (—r:o; —ﬂ M BO3pacTaeT B INPOMEKYTKE [—i—; +Do); r') BO3-

pacraer B npomemxyrtre (—co; 0,3] 1 ybeiBaer B upomemxyrre [0,3; +0o).
830. a) (2; —7); 6) (2; —16), (8; —34); B) (—1; -7), (1; =5); ) (-3; 33).
83l.a)y=-2x—4; 60) y =—2x + 4; B) y = 2x + 4.

33)1'&]‘1” NOBLILLEHHOW TRYAHOCTW
836. -2; —1; —0,5; 1; 2. 839. IIpuw a = 1. 842, (2; (), (4; 0). 843, IIpn

a=3; (1,5; —5,25). 845. Tpw m <. 846.[—%; é} 847. —3—16’

_3-:-t \u'r,'"j'_ S 3 —4 'El, 3 +4‘~]E_ 848B.a=1,5 unu a=-2,5. 849 llpu

m e (—1; 3). 850.11pu a < 1. 851. (13; —15), (6; —1). 852, )=t +1Dymaterizl100
(105 7); ©) (2; 3), (35 2). 853.(0; 0), (25 3), (3; 2), (-2; -3), (35 -2),

(T Ty (T V7). (V19;V19),  (V19; —V19). 854.(1 + V3;
1-+3), 1-+3;1++3). 855.-JV10 -3 - 4; V10 -3 — 4. Vxa-

3aHHe. BEBITOTHHUTEe NOACTAHOBKY ¥ =x + 4. 856. _1;“%; i ;*u'{-;
857.(1; 8), (8 1). 858.(128;2), (2 128). 859.5, L wm 2.

860. (1; 2; 3), (—3; —4; -5). 81.m=23. 863.50 u, 75 9 u 60 u,
864. Cymecteyer; 22. 865.¢, = (2n — 1. 866. 2 < n < 20. 867.

n
2n + 1
873.-1, -1, -1; -1, 2, —-4; -4, 2, -1; -3, 3, —3. 874. 1, 4, 7. 876. a) 2;
0) 1. 878. x = —/3, y=4. 879, x,=8, y; =-8, 2, =8; x, =-8, y,=8,
2,=8. 880.x, =5, yy =T, 2, =2, x,=7, y=8, 2=4; x3=19, =4,
g=3r k=0, =208, = T..882, % 884. 1029, 885. 150 u 810. 886. 54
u 6; 98 u 2. 889.0; 63. 897. 3.
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