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MPEAUCTIOBME

JannAriii 3afauyENK DpefHasHadeH Ajs paGorel B 8-M kaacce ¢ yr-
JyOGnenEnIM M3ydeEHeéM MaTeMATHEH. Erc cTpykTypa coOTBETCTEYET
nocrpoennio yaebuuka A. I Mopdxoeuua, H. II. Huxoxraesa <«An-
refpa. 8 kaacer. Ofe KHATH COSNEHLI B pAMKAX eJRHOR ROHOeNIMH,
OCHOBHRI® MOMEHTEIL ROTOPOﬁ HIJNOXEeHEl HMMXe.

IaarHad ocofeHHOCTE PABRMTHA CHCTEME INKOJLHOTO METEeMATH-
YJecKoro obDpasoBAHHA — OPHEHTSIMA HE CEMYI0O UNIHDOKYI AHGdDe-
PeHIAAIIHID 00YIeHNA MATEMATHEE, B PE3YALTATE Yero Kamablii, KTo
NpoARIAET HETEPeC H CIOCOGHOCTH K MATEMATHKE, IIOJYYAET BOSMOMK-
HOCTH Il KX DASBHTHA.

¥ray6aerHoe HaydeHHe MATEeMATHKY B IIKOAE HAIIPARJIEHO HA pe-
IIeHMe OCHOBHRIX 3afjau o0yueHHA AAHHOMY LpegMeTy — DasBATHe
afCTPAKTHOTO M JOTMYECKOr( MBLIILJIeHNA YYaIqUXcA, a TaKKe oGec-
TNedYeHNEe MPOYHOTO M COSHATENLHOIO OBASJIeHHA CHCTeMOH MaTeMa-
THYECKHX FHARTH B yMeHn#, HeoOXOAUMBIX AAA H3YUCHHA CMEMHEEIX
JECIHILIMH ¥ OPONOJIKeHMA ofpASOBAHEAA. JTH 3HAHHHA, KAK H3BeCTHO,
ABIAKTCH oﬁmexynyrypnuu JAOCTOAHHEM 4YeJIOBeYeCTRA.

¥Yray6neHHOe H3yYeHNEe MATEMATHKH NpeycMATPHEAET paboTy
yUaLMMKUCH, TPOARNIAILIMME HHTEPEC H CNOCOGHOCTH K 3TOMY Npei-
MeTy. Llennio pafoTH B TAKMX KJISCCAEX ARNAETCA, B YACTHOCTH, (hop-
MHUpOBAHHE Y IIKOALHHKOB YCTONYMBOTO HHTEPECA K NDeAMeTy, Aadb-
Heillllee PASBAETHE HX MATEMATHUECKHX clocobEocTel, opHeATADEA
Ha OpodeccHy, CBAIAHHBIE ¢ MATEMATHKOI.

Ocolo BLITEIHM NMOATOTOBKY GYAVIIHX BHINYVCKHEKOB K IOCTYN-
JIeHHI0 H O0y4eHHI0 B BHICIUMX Y4eOHBIX 38BedeHMAX.

EcrecTReRHO, YTC B KIACCAX ¢ YIVIYONIEHHEIM H3yVUeEHeM MATeMATHKH,
KAK H B APYTHX Hjaaccax o0meo0pazoBATeNsHOMN LIKOJH], HelpeMEeHHBLIM
TpeboBAHHEM ARJIAETCH OCBOCHME VUAIMAMHACH 0043aTeIEHOI0 MAEMMYMA
3HAHWY ¥ YMeHMil B COOTBETCTEMM CO RCEMM AOKYMEHTAMHM M TOCYA8p-
CTBeHEOH TIporpeMMoil 11a obleo0pasoBATEbHBIX L0

VrnybneEHoe H3yTeHAEe MATEMATHKH IIpee BCero NpenIosara-
€T HANOJHEHWEe KYpca pPasHooODA3HEIMHM, MHTEDEeCHBIMH M CJOM(HBI-
MI 38IAYAMN, OCHOBAHHERIMM HA NPOrpAMMHOM MaTeprase. Onpeze-
JERHOe MeCTO JOJAHA SAHEMATE H CAMOCTOATENBHEARA NeATEeJAbHOCTEH
MIKOABHHKOB: pafoTa ¢ HOOOJHHMTENLHOH JAMTEpaTypoid, DOKTOTOBKA
JOKJIaIOR H pedepaTon.

B yray6ieHHOM H3VYEHHH MATEMATHRH MOMKHO BLIAEAHTL ABA
JTaNA, CBASAHHRIX ¢ BO3PACTHEIMM BOSMOMHOCTAMH H OCOG@HHOCTH-
MH fdeTel.



IlepserIit T80 OTHOCHTCH K YrAVOJIeHHOMY M3VYeHHI) MATEMATH-
K1 B 8—9-M kraccax. IlogroTopka y4sUIHXCH K DTOMY STSIY MOMKeT
HAYATBHCA ViKe B T-M KJacce H NPOBOJHTLCA HA (AKYJIBTATHBHBIX
¥ KPY;KKOBBIX 3aHATHAX. Ha 5TOM BTAIIe MIPOMCXOLHT OCOZHEHME yua-
HIMMcH CBOEID EHTepeca K IDpeAMeTY, ONeHKA CBOMX BOSMOMKHOCTEH,
Sagaya yunTeaa ~— NOMOYb YIeHHKY IMOEATH cefdA, HO HH B KOEM Cay-
uge He HABAZKIBATE MY 38HATHA MATEeMATHRKOH KAK e [HHCTBEHHO BO3-
MoiKHEle B Bygymen. Bronee BepoaTHO, YTO He epROM 3Tane oGyde-
HEA (KAK H HA BTOPOM) YUeHHK IDoiiMeT, UTo ¢Boil BRIGOD chenan HeoG-
AYMAHHO, YTO MATEeMATHK& He HABJAETCA erd J0HMEIM IpeAMeTOM.
Torga oH MOMeT BepHYThCHA K 00yueHHI0 B ofmeobpasoBaTeNbHEIX
KJaccaxX MJAM NepeiiTH B Kiacc ¢ yriayOIeHHBIM H3y4eHMeM KaKoro-
arbo ppyroro npegMeTs.

8—9-if racCH B ONpefeneHHOM CMBICAe ABIAITCS CyALGOHOCHBI-
MX AiA AajJbHedllere MayyeHMA MATeMaTHKu. Ha 3ToM prane He
TOABKO K3yyaeTcHd u GopMEpyercs GO/bLITHHCTBO OCHOBHEBIX IOHATHIL,
HO K BO MEOIOM 3aKJIBLIBAIOTCH UHMCTO «TeXHHMYECKHE» HABLIKM yua-
merocs (B YACTHOCTH, BEIYACAHNTEALHERE A NpeobpasoparenbHbie). Ilo-
OTOMY JAHHLIE KYypPC IIPAKTHYECKH HE COZEPHHT HOBHIX IIO OTHOIIE-
HHIO K TiporpaMMe o6eo0pasoBATElBHLIX KAACCOB TEM, A COCTOHT
A3 Gomee ray0orRoro Hey4eHRA BOLpocoB 00mell NporpaMMEI, 34
HCRIIOUeHReM Gosee AeTANbLHOIO K3Y4YeHHMS MHOIOUJIEHOB H H&AHMO-
CTH.

B zapgaunuke npusegeno Goaee 4000 3a184, GOABLUIMHCTEO M3 KO-
TOpEIX — NoBbImen=HoM Tpyasoctn. Ho and Toro, 4To6nl y4eBHK MOT
NPOBEDUTH, OCEOSH JIH MaTepHal He CTaHLAPTHOM, obImeoGpasoBa-
TeJBHOM YPOBHE, B Ka)KJAOM Iaparpade HMeeTca oOpeAelieHHOe KO-
JAEYECTBO SAAAHHH, COOTBETCTBYIOIINX 3TOMY YPOBHIO, YACTH KOTOPLIX
BaATE B3 3afavHnka ¢Anrefpa. 8 knace. B 2 u, Y. 2, 3agauHuK ana
yuamuxca obureofpasoBaTeIbHBIX yapemaernii» A. . Mopakosrua
¥ Jip., 8 TAK¥e M3 MHLIX MCTOUHMEOR. Ecaum yunremwo npu pafore
NOKaMxeTed, UTO TAKAX 360aHMH B HAlmeM 3af8YHRKE HeAOCTATOURO
wrn TpeGyorea Gojiee NPoCTLIe 3aI8HMA, TO OH MOMKET HMCIOJB3OBATE
BRIIEYNOMAKYTHH 3aJaUHAK B KAYECTBe NONOJHHTEJILHOTO.

ABTODEL CYHTAIOT, YTO HAGOD IPHEeAeHHLIX 38784 IIORBIIICHHOM
TPYAHOCTH COOTBeTCTBYET U IO COAEPMKAHUID, H N0 YPOBHIO CIOMHO-
CTH LporpaMMe yrayOmeHHOTO HaydeHHA aarebpel B 8-M Kiuacce. Ilo-
aTOMY npelnaraeMuifl saauHMK MOMeT OBITHL MCIIOJIB30BAH IIDH
paboTe M mo APYrMM y4eOHHKAM, a TAK)KE KAK SONOJHHTEALHOE No-
cofue gna paboTH ¢ CHILHBIMHE YYAITHMECH B 00meofpasoBaTeAbHMX
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KJIBCCAX, B KPDYKKA&X M HA PAKYVILTATHRAX. 38JaUHKK TAKKE MOMKeT
SHTB HCIOJBE30BAH HA HAYANLHOM DTale CAMOCTOATEAEHOH noaAroTOR-
KK B By3. IlpogomxenreM sToli KHHUrE gpndeTcd 38fAYHEK gasd 9-ro
KJIACCSa.

XopourM GoEcNopLeM Ipu pafoTe ¢ 3aX8YHHKOM ABAAETCH HAIIIE
ciipasouEce Nocobre «Anrefpa B Tabnmoax. 7T—11 Kaacchs.

ABTOpH HENBIOT YUHTeNAM M YIaIUMCA YCOeluHo# paGoTh mo
IaHEOMY 38JaYHMKY ¥ HEASITCH HA COTPYEZHMYecTBo. Mm Gyaem
OYeHEb MPHIHATENBHEL 3a BCe KPHMTHYeCKHe SAMEUYAHHA, KOTOPEEe Npo-
CHM HAIPABRJIATL B AAPEC HAAATEALCTBA «MHEMOGHHAS.

Asmoput



MOBTOPEHME KYPCA AJITEBPbl 7-ro KNACCA

ApuwpmeTuia

0.01. Heoonnsya Talimuny KBaApaToB, COKDATHTES ApoOM:
144, 225 324, 196, 361,
a) 256° 81° 216’ 512° 95°

g M1, 625 280 484 1089
) 576° 250° 187’ 1331° 999"
0.02. Briuucanre:
2 5, 5,1 918,
a) 253ﬁ —1235, B) 217 : 7 217 : 8.
1,
6) 148,1 - 256 15°
0.03. Hafinute sHAYECHHe BLIDAMKEHHA!

a) 0,11 - 0,58 + 4,89 — 0,42;
6)1-2+3-4+5-..+999 — 1000;

B)1+2-3-4+5+6—-...—99-100;
Nnl1-2-@3-@-..-(99-100)..0);
ND1-2C-(383-04-..-(99 - 100 - 101)...)));

e)l-(2+B-(4+ ..+ (99 - 100)...00);

#®)1-(2+(3-(4+..+((9%9 - (100 + 101))..)));

3) (43% - 1)(48* - 2) - ... - (43% — 5000) (pcero 5000 coMHO:mMTe-
Jeit).

0.04. JoraxmTe, "TO PASHOCTE TPEXSHAYHOMO YHCAA M UACAA, 3AITACAH-
HOro TeMn e nudpaMn B 06paTHOM MOpAnke, nennTed Ha 9.

0.05. Yrobr umcio, OKAaHYRBaAKWINeecsd HA 5, BO3BECTH B KBAJADAT,
MOMKHO 0TOPOCHTE ocae AN THPY, OCTABIIeeCd YACAO YMHAO-
SHUTE HE YRCHo, Gonbmee ero HA 1, B npunmcars cipasa 25.
O6bAcCHATe, IOYEMY 3TO TaK.

0.06. Ilversh DecATHMHAA BAIHCE YHCAA A COCTOHT M3 CTA NATEPOR, A4
yrcens B — @ cra Tpoer. HaliguTe QecATHYHYIO 3ANIHChH HCEN:

a) A + B; ry B : 33;
6A+ 2. B; K) A . 5555 — B : 3333.
B} A : 5;

0.07. IIycTh JecATHUHSSA 380NCH HHUCIA A COCTOHT M3 CTA CeMEpOK.
Haiiaure ocraTox oT AenleEHA YMcaa A Ha:
a) 77; B TTTT717;
6) T7T; r) 77...7 (ecero 32 cemepru).



0.11.

0.12.

0.13.
0.14.

0.15.
0.15.

0.47.

HaligznTe HemsBecTHHIH WJeH MPONoOpIHuH
Lf3_2 .{4_3

5'(2 3)=7'(3 4)_

X g (§ - ;4)

4 5
Hatiggre sHaueHRe BhIpAKeHHA

3:(%—%)+5:(%—% +7:(§—% +...+21:(%—%).

ITonerrafiTech YCTAHOBHTE 3AKOHOMEDHOCTE M o0COLIMTE NMOJY-
YeHHWH peayabTaT.

Hcnonnaya npoussoaHkie Tponiopuue (cM. 3amevarine ® Ne 2.17),
HaliguTe YHCIO 4 M3 CAEAYIOIMX NPONOPIMIA:
a)g+_l=@; 5)1;a=@; )___2a+1=L1_,

a 43 a 43 (o] 4
Hcnonnaya crofcTBO paBHBIX OTHOoWeHuH, HalifpTe YHeao @ us
CASAVIOIUX IIPOIOPIHAA:

0o =gt e lpt- i

3amucaHK Bee Heable YHCAa, YEOBJETBOPAKIIHE YCAOBHIO
25 < n < 425.

a) CHONLKO LeJIBIX 4YKCcea sammcanu?

6) CKOJILKO BAMHCAHHEIX YHCEN HAUYMHAKTCA ¢ OEGpL 37

B) CKOJLKO 3AIMCBHHBIX YMCeJ OKAHUMBRIOTCA HyJeM?

r) CKONBKO YHCEN SANMCEHO ¢ IOMOIBLI0 OofHOM nudpnl (Hanpn-
Mep, 222 uan 33)7

a) Cxoasko pas Bamucanm uudpy 27
Kakem umcrom Mecana MomeT OLITh TpeThA OATHRLAT

KaxknM aHeM MoxeT ObITH IePBHIE JeHh MeCAIA, €CAIM BTOPoi
YeTBepr 3Tore MecAlla MEeT mocke BTOpoil cyGGoThI?

CKOJIBKO MecHleR B rofy MOTYT MMeThk OIATh RTOPHMKOR?

HaiiguTe uncyo, KOTOpOe NIpK JeNieHHH Ha 85 AseT B O0CTATHe
23, a B HelloaHOM 4acTaEOM 13.

Yucyao npH AesieHur Ha 1267 faeT M B UACTHOM, H B OCTATKE
387. Haiianre 0cTATOK OT Je/eHMA 3TOr0 4Hchaa Ha 1268,

Yueno npu geneszu Ha 265 aaet B ocrarke 13. Haiiaure ocrar-
K OT JeJIeKHA 3TOT0 YHECJIa:

a) Ha 58; 0) ma 5.



0.19.

0.20.

0.21.

0.22.

0.23.

0.24.

0.25.

Haitiaure uncno b, cocrapnanmee p% oT 94Mcia 4, M BATOJTHHUTE
TabIHIY:

a 14 38 24 0,65 24 34 46
p 20 156 0,32 a8 101 200 350
b

Haitaure uncao b, Gonbiuee uncaa a BEa p%, ¥ 3a00ABXTe TAl-
ANLY:

a 1 2 3 4 5 6
20 15 0,32 88 121 234

b

Haitaure ypucno b, Menbllee 1cia @ Ha pY%, H 3aI0JHNTE TAd-
AHILY:

a 1 2 3 4 5 6
20 15 0,32 88 12 23

b

Haitgure uncao b, oT KOTOPOTO uMCAO @ cocrasider p%, M 3a-
TIOJHHTE TabauIy:

a 1 2 3 4 5 6
20 156 0,32 88 12 234

b

OmnpedenanTe YHCAO P K 3ANGIENTE TAGAKLY, €CIK YHCAC & CO-
crapnser p% ot umcaa b:

a 10 2 0,032 4 20 156 0,32 88
20 15 0,32 88 10 2 0,032 4

b

Torap cHauaNs NogopoxKaa Ha 20 % , aaTem nogermesen Ha 20%.
Kak ¥ Ha CKOABKO MPOIEHTOB H3MEeHMIECH ePBOHAYANLHAA €T0
nena?

Cnemann 40 r 20%-ro n 60 r 30% -ro pacTeopos coan. Onpe-
AejMTe IPOLNEHTHOE COLEePsKaHHe COJIM B MOJYIeHHOM pPacTBope.



0.26.

0.27.

0.28.

0.29.

0.30.

0.31.

0.32.

0.33

0.34

0.35,

0.36.

H3 60%-ro pacTEOpa cOAM BEINAPMAH NOJOBHHY HMeBlIeitca
B HEeM BOABL. OnpefeamnTe NMPOLIEHTHOE COEDXAHHE COJIM B IO-
JYy4eHHOM PacTBOpE.

Cpeau noceruTeneit craguona 80% COCTABIANT MYMKYNHBI, U3
BErx 40% — mesteHatsie. Kakoif mpooeHT moceTnTeneil cragno-
HA COCTABAAIOT KeHATbIe MYEKUYHHBIT

B vupesxpenun 68% paGoTHMKOR 3HAIOT SHIVIMICKHE ASHIK M
35% — memeugrnil. Kakum Moiker 6mTh npouesT paboTHHKOB
3TON0 YUDeHJAeBKa, BHAIIMUX o0 ASKKA?

B AHBape 3aBOJ BLITIOJHHJ MecAYHbIH! naan na 105%, a B dep-
paje VEEJIHYHJ ero No CPpaBHeHMIO ¢ ARBapeM eme HA 4% . Ha
CRONBKO NMPOLEHTOR MepPEeBLITOAHR 3ABOJ ABYXMECHYHOS 3AN8-
HHe?

B TeueHHe OGHOIO MECANE BO BpPEMH AHETH CIIOPTCMeH 38 Iep-
BYIO HeleJIl0 NoXyaea Ha 8% . B KoHIe BTopo#l Hefean MoXyden
eme Ha 4 % , OQHAKO 38 CAEAYIOUIVIO HeZeI) er0 BeC YBeMHUMA-
ca 5a 10%, a B KoEue derBeproit mefenn nospoc eme Ha 5%.
Kakum o6pazoM M3MeHMICH Bec COOpTeMeHa 3a Mecan? (Bsipa-
UHTE 3TO M3MEHEHHEe B NPOLEHTAX.)

H3eecTHO, YTO KYPC KOJNapa N0 OTHOMEHWI) K PYGAI0 €:erox-
HO BospacTaeT Ha 25%. Ha CKONBKO NPOLIEHTORB HaZgeT KYpC
pyOaa o OTHOWIERMIO K JOANAPY IDHX 9THX VCJICBHAX?

CrexkHe a0pukocsl cofepsxar 80% paarn, a kypara (BEICYIneH-
Hile a0pukock) cofep:xur 20% Baarn, Ckonsko morpebyerca
cReskx a0pPHKOCOB AJIA IIPEroTOBAeHMA 5 Kr kyparm?

HagecTHo, 4T0 B uaoM gome 43,5 % coCTaBaAAOT NEHCROHEPEL.
Kakoro HaMMeHbILIEE YHCAO KHJBOOR B 9TOM JoMe?

IIpomeHT yueHMKOB 8-ro Kmacca, NOJYYHBIIHX OOEHKY ¢3»
3a KOHTPOABHYH pafory nmo MaTeMAaTEKe, cocTapiader ot 26,5
go 26,7 % . Kakoso HaHMeHbIlee YHIO VUAIMXCA B 9TOM KJAacce
M CKOALKO H3 HEX MOAYYHIHM OUEHKY «3»7

Ileppasa TpyGa samoansget GacceifH 3a 6 4, Bropasd — 3a 4 4. 3a
KAKOe RpeMfd OHM ZaNOJMHAT Gacceiin, paorad OZHOBpPeMeHHO?

Keaxabiil na naATH pafounX nepsoli Gpuragsl, paboTad ofHH, MO-
JHeT BBINOJIHHTE NgHHOe 3aAaHMe 3& 10 4, a Kaxxawlt M3 Tpex
pafounx Bropoil 6purager — 3a 14 u. 3a Kakoe BpeMA BHINOJ-
HAT sajaine Ape GpHUragbl, padoTas ONHOBpeMeHHO?



0.37.

0.38.

0.39

0.40.

0.41.

0.42.

0.43.

0.44.

0.45.

0.44.

0.47.

Macrep, paborad oguH, BRINOJAHEAET 3afaHne 3& 3 AHA, & yde-
HMKE — 3a 5 aHeidl. Macrep m Tpm yueHuka, paboTaa BMecTe,
BHINOJHUJIE 3afgHHe W HOJAYIWIH Ha Bclo Gpuraxzy 1400 py6.
Kax pacnpenenuTe feHbru?

JBe MAINMERI BHIEXANH K& OJHOTO H TOIO e NIYHKTA B OLHOM X
TOM e HANPABICHAN co cKopocTaMu 80 kM/u r 60 km/u. Kakoe
paccroaaure OyzeT MexAy HUME uepes 3 4 15 mun?

Jpe MAIIMEL! BLIEXAJIH HABCTPEUY APYr APYrY B3 NYHKTOB A M
B co cropoeramu 80 xm/u m 60 xkM/u. Kakoe paccroanue 6y-
AeT MeXIY HEMH deped 3 u 15 MHH, eC/IH PACCTOAHHE MEXKAY A
® B paBHO:

a) 600 km; 6) 300 xm?

Ioean, apmxymniica co CKOPOCThI0 T2 KM/4, NDOXOAHUT MEMO
cemacpopa 3a 8 ¢. Haligure mmmuy noesaa.

IMoeax, ABEXYIOHIICA cO CKOPOCTEIO T2 KM/4, IPOXOAHRT MHMO
mnardopmel garHoi 120 M sa 12 ¢. HaiigpTre aAnuHY moeana.

IMoeaxn, ABEMYIOUIICA CO CKOPOCTHIO T2 KM/4, IIPOXOAXUT MHMO
egymeil B TOM e HallpABAEHHH cO cKopocThio 80 KM /4 asToma-
mase a 30 ¢c. Haliaure gnrAy roeams.

TMoeax, aBmakyumiics co ckopocTeio 80 KM/4, MIPOXOART MHMO
eaymeii B NPOTHEONOJOMHOM HAIDPaBJIeHHH CO CKOPOCTLIO
64 xkm/uy asromamerw 33 1,5 ¢. HaiigaTe AnuEy moesaa.

He npomseogd sbiumcaeHnit, AOK&KHTe, YTO CYMM& BCEX paa-
HBIX TpPeX3HAUHBIX YHCce] MeHbIle MMJIIHOHA.

PaccMoTpuM Rpema, HauwHadA ¢ () ¥ o 24 4 BRIIIHTEILHO.
CxoNBKO pas 834 9TO BpeMs YACOBAA H MHMHYTH&S CTDENIKH:

4) COBNajalT II0 HANPaBAEHWIO;

§) oGpasyT pasBepHYTHIH yro.;

B) 0GpasyioT NpAMOR yToi;

r) ofpasyior yroa 23°%;

R) ofpasywr yron 30°7

MHOrounetbl OT HECKOMbLKMX nepemeHnbIix

danumuTe Bce pASAMYHEIE OFHOYWIEHHI 7-i cTelteHHM ¢ Koadbn-
ouenToM 1, mcmonssya 6ykBw @ u b.
BanuIIHTe MHOTOWIEHK B CTAHK&PTHOI dopMe, ompefennTe UX
CTelleRH M KO3 pHIIMeHTH;

3b

2
Bd+12r-3zy+2); ) =+ 2 - L2350

a—-b-c+ 2abc - 1;



0.48.

0.49.

0.50.

0.51.

0.52.
0.53.

0.54.

0.55.
0.5,
0.57.

YopocTuTe BHpa)KeHHMe, BRINOJHMB YMHOMEeHHe H CioXeBHe
MHOTOUJICHOB «CTONOKKOM» HMJIHM HMCIOOJB3YS (HOPMVJIEL COKpA-
ITEHHOT0 YMHOMEHHRA:
a) (8x + 3y)(by — x) — (Bx + 4y)(3y + Hx);
6) (-8x + 3y)by + x) — (-6x + 4y)(By — Hx);
B) (By — x)6y - x)(6x + 4y) + (By + x)(6y + xW—6x + 4y);
r) (8y — x)(6y — £Ub6x + 4y) — (By + x)(6y + £H—6x + 4y);
08yt —yz + 5298y + yz — 529 +

+ (8y* — yz + 52*NBY* - yz - 52%);
e) (By? - yz + 52%)(6y® + byz - 2°) -

- (8¢ + yz + 526y — byz — 27);

) (+ P -2 -+ ) - (- - P+ P+ D).

IIyers p(x; ¥) = 3x — 2y. Hokexkute, 4TO
plhx; ky) = k- p(x; y).
IIyers p(x; y) = 5x? — 2xy + Ty?. HDokaxwure, uTo
plkx; ky) = B - pla; y).
Tyers p(x; y) = 5x% — 2xy + 5y°. Noxaxure, 9T0
pla; b) = p(b; a).
Brouncanre x2 + p2 ecom ay =1, x + y =12,

Hyers xy = g, x + ¥ = p. Hafiaure:

a) x* + y°; 6) x* + y; B) x% + 3

Yopocrure Brpaxenne (0.54—0.586):

a) (y — XYy*® + y¥ox + Yy + yord + .+ yx® + %)
6) (y + XY™ - yox + yT? - YT+ L+ g™ - X9,

W — 2)y + Ny + Ay + )y + %)+ 2,
@2 + yx + 2@ - yx + Y - YRt + NP - et + 2b).

ZanuumMTe GAHHBIE BRIPEXKEHWA KaK IPOM3BefleHHe JRYX MHOTO-
YJIeHOB NEePROil CTEeNeHM ¢ LeJKMH KodphUIMeHTaAMMH;

a) 3y - 4x)(x + %y); B) 100(0,1x + )(2x - 0,1y);

6) 8(2 - %y)(y + %Z); r) -15 (u - %u)(u - gv)

11



0.58.

0.59.

0.60.

0.61.
0.62.

0.63.

0.64.

0.65.

0.66.

12

Haitaure uacTHOR ABYX MHOI'OYWIEHOB, HCIONL3YA MeTOoH Aene-
HHA «YTJIOM»:

5x2 + J:y - 4!!2. xi + xﬂyﬂ + 4.
2) x+ty 5) o -axy+yt
6 2+ 85y + 4xy° + 47, ¥ - 52% + 4xy® + Bxy + 1527
) x+ 2y ! r) bx + y :
Boiurcnure HaubGonee panuoHANBHEIM criocoGom:
a) 84,5 - 33,5 - 35,5; 6) 444,4* - 555,5 - 833,3.
IIpepcraBbTe CTENleHL B BEAE MHOTOWISHA:
a)(a + b+ 1) B)(a+b+c+d
6) (a — b+ 20)% r) (Ta — 3b + 5¢ — 2d)%.

Hokeaxure, wroecam a + b+ ¢ =0, o a® + b® + ¢* = 3abe.

IlpegcTaseTe uncyao 888 778 - 888 776 + 1 B nuKe npouanefeHHA
LBYX HATYPAJIEHEIX YHCeJ, GOJLIINX eZHHHIEL.

IIpeacTaBeTe wcao 888 - 889 - 890 - 891 + 1 r puje npomranene-
HHA ABYX HATYPANBHEIX YHCEI, K8XKAOe U3 KOTOPHIX JoMbile
eqAHUIEL.
(22 - (4% - 1(6% - D) - ... - (2000% — 12002 - 1)

1* .3 .5 .78 . ... 1909 . 2001 '

Bruyucinre

PaanoxuTe MHOrOY7€HL] HE MHOMMKTEJIH:
ayxt — 4y +4y-1;
6) x* + 22y + 4y - 4;
B) a* + 4b%;
N@+b°+d+e)+(c+aP-2a°+8 +c°);
De+b-cf-a-b®+¢%
e) 2oy’ - 2°) + y(2* - 2% + 22 - ).
JIOK&&RHTE CACOVIOIMHE NOJE3HBIC TOMIOECTBA:
2 2
a) (p+2q) + (p-éq) —p+ g

6) (P';ﬂz — (P_2Q)z

=2p-q;
2t _1-#,
1+ YT 1+
DE-P+y-2+E-2'=8(x-py) -2 (z - x)
Nxy+y d+ed-x -y xt-zy'=
=x-y-y-2@2-x).

By +y*=1, ecu x =



0.67

0.68.
0.69.

0.70.

0.71.

9.72.

0.73.

0.74.

0.75.

0.76.

IIpy KaKHX 3H&UYeHHAX NepeMeHHBIX MHOIOUYJEH NPHHHMAET
HauMeHbIee 3HaueHne? Halianre 910 HaMMeHbINee S3HAYEHHE!

a) x° + dxy + 47 + 1;

6) ¥ +4ay + 57 + 4y + 2;

B) & + dxy + 4y° + 2x + 4y + 2;

r) 2 + ¥+ 22 + 2xy + 2x + 2y — 4z + 12.
Iyers x + y = 6. Jokaxure, uro x° + y* = 2(18 — ay).

Iycrs x — y = 1. Jokamare, uro x° — y° = 1 + 3xy.

IIyere S5x - 3y = 0. Hailiaure sHAUeHHe BHIDAMCEHNA:
8) 25X + 9" + TOx — 42y — 30xy — 1;
6) 10x* — xy - 3y° + 2.

IIpu KAaKHMX BHAYEHHAX X H  MHOTOUACH

113 +dxy + y* — 4y + 1
NPHHHMAET HauMeHbIIee 3HadeHme, ecnu x — § = 27
IIpx KAKHX 3HEYEHHAX X M ¥ MHOTOWIEH

2y -8 -b5x-y+1
OpUHUMEET Hau(oJbioee 3HAYEHWE, ecil X + y = 17
IIpy KAKHMX SHEYEHAAX X H §} MHOI'OYJIEH
X~1lxy +yt + 2x + 4y + 10

IpEHNMAET HAaWMeHbIee 3HaYEeHHe, €CH X + ¥ = 27

Iyers 3x — 2y — 2 =1, x + 2y + 2z = 5. Hafianre 3HaueHME
BHpaxeHna 42 + 6y — 5x.

Hyers 3x -y ~z+t=1,x+2y+ 22+ 2t=2,x+y + 3z —
- = @ 2
4t = 5. Hafignre sHAYSENE BEIPAKEHUA T -6 11Tt Y =6z v 171"

1 _ L.
Hycm’x+y+z+t -3

1 -
x+2y+dz 4+t

1
1
Hafigure x — 2z + &.

13



FTNABA
1 ANTEBPAMYECKME JIPOBM

§ 1. ANTEBPAMMECKWE APOBM.
OCHOBHBIE NOHATUA

1.01. HajizrTe Bce 3HaYeHHHA NEePeMEHHBIX, IPH KOTOPHIX Apo6hb
He OIpefesieHa:

L +x-9, 13u® — 11u ., ab-5a .

L R I Dy iam+s D @aDe-2

_a-5 . Alr —17 . _Bst® — st ,

6) (¢ - B)(a + 8)’ e) + |r| + 8 k) &t + 48t — 51’
2+ 5 41t - 17 2 5
£+ 5t - 17, b B+1.
B) tg—‘it' J‘R) t_ltl * JI) —b—2 »

130 - 19 , 4lx - 17, —e+1

) Fr e d YR L S Wi

z+2 z2-1

1.02. Haifgure gonycTuMble SHAYMEHAS MePeMeHHBIX AAA KpoOH:

b 4+ 55— 6. B .
a) -3 ' m) |’l| 1
Ba -6, _4x-7 .
6) 32+ 32 ) T+ [ 5
2 52— 8, ny AE-17,
3+ 2 E+ |k
2
¢ —c+ 8 ) 2 .
D@ oe-8@erny B 11
at+2 a-3
a’ —6a — 13, l+s
B Tt _a5 N E_s <2
o &= 6213, ) Elt' )
laf - 25 ° 18 ~|d + 2]

14



1.03.

1.04.

1.05.

1.06.

1.07.

Kakue sHaveRHd MoOMeT HPEHEMATHE 4YHCHO 4, ecaH Zpobb

% ompefesieHs IIDH BCeX HAYEHMAX X, YAORAETRODAIO-
IMHEX YCIA0BHIO:

a)x#0; N3<x<l1ly %) 0 < |x| < 100;

6) x < 5; n x| > 1; 3) 1< |x| <382

B) x > -8; e) |x| € 2;

— 2
TIpn KAKHX SHAYEHHAX UMCIA 4 Kpods ;x +x3 onpefeneHa NMpH

BceX 3HaYeHHAX X, YAOBIAETBODAKIIHAX YCIOBHIO!

a) x < a; ry-11 < x < a; M) -l<asx+1;
6) x 2 a; nlLl<x<a; gJa-1<x<ag+2?
Bjasx<T; gasx<a+tl:

s —
TIpu KaKHX NeablX SHAYCHHEAX UHCHAE & Jpolb xs;:—f5a omnpe-

AeNeHa TIpHM PCeX JIHAYEHHAX X, YAOBAETBOPDAKIIMX VCIAOBHID

a)x < a; ry-11 < x < a; mja-3sx<a+l;
) x > a; nD1l<x<a; 3) |x| < a?
Blasx<T; e)asx<2;

X+x—a
IIpm RaxkpEX sHAYEHHAX THCAA @ Hpodb T = D(x + B) ONPenenena

IIPH BCeX 3IBEAYEHHAX X, YOOBIETBOPAKIIHX YCIOBHIO

a) x < a; r)-11 € x < a; mae—-3<x<a+l;
) x> a; nllsx<ag 3) x| < a?
Blas x<T; e)a s x<2;
Ilpn kaxkUX SHAYEHHAX 4 ONpPeAeeHa LIS BCeX 3HauyeHMil x apods:
a)3x—a. B)Sx—a.

2 -a’ x-3’

ax — 3. 3x —a
6) il r) _-_ax—5?

Haitgure Bce napw (a; b), Ipn KOTOPEIX AaHHaA Apolb He ompe-
HejeHa, X H300PA3KTE KX HA KOODAHMHATHOM MJOCKOCTH ab:

8a — 5b, 10z .
8) 8a+ 30’ T} 25a% + 30ab + 106°
6) 10a ) ) 10a .
25a® + 30ab + 95°’ 24a® + 30ab + 9b*’

10a 3 o) 10a
25a* + 30ab + 8b*° @-ib-1)

B)

15



1.09.

1.12.

1.13.

1.44.

16

Haiiaure, ecau »To BOIMOMKHO, SHAMEHHE DAHHOR Apo6H npH
SAAAHHBIX 3HAYEHHAX INEPeMeHHBIX:

3x -1 —s51l. _g. _g5 1.11. 91l
a) o TpH BCeX X € { 52, 3; -0,5; 3 16' 27},
3 |47 3 36
b-a a =3, 3" |a =36
3'
2 —x—2 1
Tiyers f(z) = Z2-2. Hatmre 7(1); f-3% f(L): fix + 13

fax - 13 7(L),

3x% — 5xy + 2

x _ “
. IyeTs i 3. BaiinnTe saveEHe Kpobn & + 5
I 3b-a
YeTh 35, = 4. Haiigure 3HAYEHKE BBIPasKeHUA
2a® — 3ab + 2
2a% - ab

CokpaTrTe Apodb ¥ BBIACHHTE, H3IMEHHMIOChH JH B pe3yjbTarte
coupamenna MHQXKeCcTBO ,I[OHYOTH:MHK 3H&‘IEHHﬁ ae nepemennux:

8x. x+ 22,
2) 8a’ e

-1, d? - 8dn + 16n°,
6) xz—x’ e) 191 - 3d »
o) 22 + B . ) 2 — 32,

10x° + 402’ 64 — x%°

L, x"+dx+5
r) x*’ 3) x4+ dx? 4 Bx’

CoxparrTe FpobH:

2) ac —bd + bec — ad,
af —bd + bf —ad’

6) a +2e-b -
¥ -a -+ 2ac

5) t*+4

- 20+ 2t

r) ac—2bc—ab+b’+c’.
be + 2ab - ac - b - a°




1.15.

1.16.

147,

1.18.

1.20,

1.24,

IlOK&?RHTE, YTO 3RAYeHne NeRHOH Apo0H NpH BceX AONYCTHEMEBIX
JHAYESHNAX X DABHO -8, YREAKHTE 3TH JOOYVCTHMEIS 3HAYEHHNA X©

8
8x - 2
2) Sf—_xs; B) 7 le :
(I—l)(x+;+1)
8x* — 64 . 8x - 8lx|
%) @ - xx® + 2x + 4)° D) [x] - x ~

VKasHTe BCe TAKHMe 3RAYCRNA MAPAMETDA @, NIPK KOTODLIX 3HA-
yeHRme DaRHOI Apo6H NpH BCeX IOMYCTHMBIX SHadeHHMAX ! IIo-
CTOAHHO. YKaKHTe 3T0 NOCTOSEHOE 3EAYERMe APOOH I JONYCTH-
MEIe 3HadYeHuda i:

t-3 £+8

& ’ 6 .

) oo ) @rai-£-1

2
ta — ta HH OPH Ka-

KHX JOOYCTMMEIX 3HAYEHHMAX ! He NpPUMHEMMAET 3HAYeHHdA, paB-
Boro 57

Ilpa RaRHX SHAYERHAX NapaMeTpa a apobb

{(x —al2c - 1)
—_, — BHH
NPH KAKWX JOMYCTHEMEIX 3HAYEHHSAX X He IDHHUMAET 3IHAUYEHHA,
pesHOrO 117

IlpH Kekux sHAYEHHAX NApAMETpa a Apobb

x* +6x = a
x+6 -

PemnTe ypapEeHREe
a)npu a = 3;

6) mpr a = -3

B) IpH a = —6;

r) ANA BECEX 3HAUEHHWI mapaMeTps 4.

PelouTe ypaBHeEHe X _zx =2:

a) npm a = 3;

6) npu a = —5;

B) IpH 4 = 2;

r) §aA BceX BHAYEHHH NApaMeTpa 4.

p X’ - 4x

eIIIMTE YPABHEHHE —3 =a
x° -4

a) opu g = 3;

6) opu a = -1;

B) Npm & = —2;
r) OIA BCeX 3HAYeRH napaMerpa d.

17



1.22.

1.23.

1.24.

1.23.

1.26.

1.01.

ITocrpoliTe rpadmk QyHRONN:

_ 2¢* - Bx. _ 2
a)y= 2x-5" r)y_x-l-[x’
_ 2x* —Bx, _ 3 —x
B y=="F""3 n)y—m-
_ 2x* + 5x,
B) Y = 2z* +5 '

TTocrpoliTe MRO®eCTBO TOYeR (X; y) KA KOODAMHATHONH IIJIOCKO-
CTH, KOOPORHATE KOTOPBIX YHOBJETBOPAKT YCJIOBHEIO:

z-1 xf - 2xy+x
a =0; B —:0;
)y-l ) *x -y

2 2 2 2

-y _q. Loy -2-1_
6) x+y =0; r) x+y+1 =0.
Jia RamAoro SEAYERHSA ¢ PEIINTe YpABHEHHE:
)x_"'l_o. r x+3 _
8 - =Y )x—4_c’

xX=¢ _g. bx -3 _ 4.
0 r-5=0 A erz =0

2k —c¢ _ .. br+4 _
B) x—-4 =1 €) x+2 =2

BripasuTe yKasaHEYI0 MePEMEEHYI0 M3 JAHHOTO PABEHCTBA!
a) (x - 2)(y + 4) = 15. BripaznaTe IepeMeHREYIO ¥/}

6) £ k- (k + 1)x — 4 = 0. BrIpasuTe mepeMeHEYIO ;

B) (x + y)(2y — 2) + x — 5 = 0. BripasuTe nepeMeHBYIO X;

r) 1 T = 1. BripasaTe nNepeMeHRYIO 2.
x+
1
y+
2
HaignaTe BCe 3HAUEHHHA 4, OPH KOTODHIX VDABHEHHE ab +x1 +

+ bx + 2 = @ MMeeT pellleEUA NPH AIOGOM 3HAYeHEM b,

§ 2. CROYEHME M BbIHMTAHME
AJFEBPAMMECKMX [IPOBEA

BrimonunTte peiicTema;

x Y. x _y .
A7y i T
6 x+2y x-y, bx +2y b5x — 2y
)x+3y 3y +x’ I')2:|:—3y 3y - 2x’



2.02.

2.03.

2.04.

2.05.

2.06.

2.07.

BemosenTe RefiCTBHA ¥ YKAMKHTe LONYCTHMEIe 3HAMCHHA Iepe-
MeHHBIX (2.02—2,04):

20-x , 34+ 2x_ 2x + 5z  2x + 17y,
8 Tyt T B) 1728y t By —17z
& 4r + 2y 3x - by, 5¢+2y y-Tx
)ix—8y By-Tx' D ox-3; 3y-_2x

2t+z+ zZ—t 6t + 21z,

a)'?z—t t -7z t-Tz’

3x2+xy_xz—7xy+—xy—x’
Mx-y xy-x*  (y-x)x’

6)

4a® +aaa”+1_2(8a“+1).
da® +1 4da® +1 at +1 °

25m’ _ 3(10m - 3),

a)

6 5n-3" "Bm_3 °
2

g 204, 4100
0.2t —10 ' 5( = 0,250

15 ™.

) 100" - 225 | 225 - 40p%
, Lt 49
A aze -7¢  (7T-12%°

5 y-1
Dw-D2-» T-pu-2

VrpocTaTe H RaifanTe 3HAYECHHE BEIDAYKCHMA:

3+ 2x 1+x
a) (2 + x)}4 - x) + x+2)(x - 4) upu x = 3,95;
Sy — 61 - 55 — 3y _
% W-2B-wr-1) C-py-31-y PU¥T 1,8.
axu 2-250° _ 7-250 _ _4-5a
Jlokaskure, 4To BhHIpa’KeHHe 5a - 3 3 - 5a)" Ba 3y

IPpH BCeX JOIYCTHMEIX IEAYCHHAX O NIPAHHMAET OTPHUATENL"
HbI¢ 3HAYEHHA.

BrinongnTe yRasaHHbIe geifcTBHSA!

2 _ _ 5t — 2,

.‘zt)ch x; B) 1 t+ o3
5ab . _ r?

6)5a+a_b, 3 r+r+3-

19



2.08. BrimonEHTEe YKA3ARHKE AeficTBRA:

3 _ 2¢. 10,10, 10,
) 5y 15y’ B T
& _ 16p, y-x _ z-y x-2z
%) 2 " o’ N5 YT tTa
2 +y2
2.09. ¥Ynpocrure BHpasXeHEre X + y — -y
Brmoguure neiicrema (2.10, 2.11):
a’ at+b ,
2-10- a) (z _ b)g - 2a — 2b'
6 2 -xy+y NEALE LSS
) x-y +y
1 2 1.
2.11- a) {b _ 5)2 b2 — 25 + (b + 5]2’
1 2 1

6) @m —5ny 257 — 4 | Gn + 2m)p

2.12. JokauTe paBEHCTEO
1 1 2 4 8 16 32
+ — + + + =
1-a 1+a 1+a® 1+a' 1+a® 1+a® 1-a%

2.13. Haligure anrebpanyeckylo cCymMmy:
8 2
8) Frae - F+3

p i 1 OpH x = 0,092;

X _ xr 1 1 _ )
) -1 %+l x-1 x+1 WEX=0L
(+1) @+ 1 1 _
) x r+2 x+x+2npnx_ 2,1.

244. Iiyors f(x) = 2218, B2

Brruncanre f(x) — f(—x).

2 2 _
2.15. Iyers f(x) = % _ 3x22x+ 7153: -.

Bryrcmute f(x) — f(—x).

246. Myers =52 = =% =

20



2147,

2.18.

2.19.

2.20.

2.21.

2.22.

223.

2.24,

a 4
Hyers 3 = 5. Jorsxure, uro:
£t Ra

a+ kb i
1) b = d ,
a — -
i
3) ‘;:ﬁ’ gikﬁ npx mobLIx sEavenusx k u I

Samevanue. Ilponopuun 1, 2 u 3, noayueBELIe U3 3adAHROH
NpOnOPOAK % = % VKASAHHLIM CIOOCOGOM, HASHIBAIOTCH NPOiL3-
GOGHBIMU NPONOPUUAMU,

Ilonk3yack NpOM3BOAHBIMM OPONOpPUHMAME (oM, 3amexdrue
K MNe 2.17), permnuTe ypaBHeHMA ¢ mepeMeHHOMH x:

oiE= itk

6 rig = 5 SR e ]

Haitaure TaKue yncaa @ u b, 4TO PaBEHCTBO 3:’ __15 =a+ ;—-E-—l-
BHIIONIRACTCA TIPH BCeX ZONYCTHMBLIX HAUGHHAX X.

Hasiigure Takwe yneas g4 M b, YTO PREEHCTBO x+2 _ a8 _

-1 x+1

b
+ * -1 BHINOJIHAETCA NPH BCeX JONYCTHMBIX 3HAYEHHAX X.

a
Hafigure Takme unena a B b, 4T0 paBeHCTBO 2x+5 _ &

x% - 2x x

b
+ x — 2' BRINOJAHAETCH NPpH BCeX AOINYCTHMEBIX JHAYCHHAX xX.
Hyc'rbx-a'b' =b-c, ,_ 2= . Jokaxmure, 4T0 cmpsa-
a+b’ Y= br e ¢ + a’ ’

peaaueo pasercTro (1 + 2}1 + )1 + 2)=(1 — x)(1 — (1 — 2).

anoc'rm'e Bupamenne (2.23, 2. 24)

(a—b](a—c) b- a)(b—c) (c—a]{c—b}

ol (e (gl (e ge 22
0 b5+ i3+ 5+ BT

21



2.25.

2.26.

2.27.

3.

3.02.

3.03.

3.04.

3.05.

3.06.

22

I[OR&JRKTC, UTO IIPH BCeX HATYPAJBHLIX 3HAEYEHHAX I BCPHO pa-
1 1

an+l) n n+1l

1 1 1 1
Aure cyMMy T3t 3 3t 2ttt 95 100

BEHCTBO . Henonnsya aro paBeHcrso, Halt-

I[OR&JRKTC, 4UTO IIPpH BCeX HATYDAJAEBHBIX IHAYEHHAX N

1 =;( 11 )
@r-D@n+1) 2\2n-1 2n+1/)

Hcnooneays pesyasTar Né 2,26, Haiimure cyMMy

1 1 1 1
T.3t3 85 5.7 e 101"

§ 3. YMHOMEHME U AENEHME
AJTEBPAMMECKMX APOBEN.
BO3BEAEHME AJTEBPAMYECKOH
APOBM B CTEMEHDL

Buimoauure geificrena (3.01—3.03):

L 26mn’ 3, .

a) 16xy axiy B) 195 125m°n;

23, _5¢ . 5, . 36a’d’
6) 8la’d” - Fypeell r) 144a’p : Be -
)2a+3b:3b+2a. )xay+xy*_5{x—y_).
8) " hay 50x% ° B 2y-x 24y’
o 3zt . 85 x+y 6xz-yz x*
) 12x - 5y " By — 12’ r) 6x* —xy 1 +axy 2z

ab-bc .a-c c+b, G)bc+ca_a2b—ab’.a2—gg
a) ca + ab a® » ' bb-¢) cla+b) " p:—be’

¥opocruTte BhipaxkeRme (3.04—3.08):

£ -y 3y . 5¢° . b5a
) 3y T-p )@ 16 a+d
2 - 10x + 25 , 2x - 10, p 1-a®  of 4 dab + 46°
8) TZx+12 2 _16° ) dav8  B-3a
1 2 _
8) =7 - (a® - b); 6) (8a? + 1) ; 2011



3.07.

3.08.

3.09.

3.10.

3.11.

3.12.

3.13.

BrionHuTe VKAa3gHEEe Aeticrsma (3.07, 3.08):

oE w0
o (&) o o (e
0 (@) () o (2] (42,

¥npocrure pmpaxkenue (3.09, 3.10):
-1, x—2x+1. y-8 _y+3

8 i1 o1 6)y2—9 v+ o+ 4
a)gz—6a+9.2a—6. 6) b —6b+9 27+ 8"
1-4 ¥ -1’ 4 -6b+9 6-2b

JokaxuTe TOMALCTBO:
4x . _12x* | 2x* _ 1.
8) 3x -y ' -y 6x*+3xy @

6) 2241252 . xX*-25x | x+dz _ zx- 42

2 -162" " x' -8xz + 1627 x*-5x+25 x*-Bx’

B) a* — 64ab® . a® - b :as+4asb+16¢lbz= a+bd .
a® - 2ab + ¥ a% - 168° ab + 4b* bla - b)’
a’+a a’+a .3 +6a°+3a _ 1

") %a-8 2a+8° a'-16 13°

Haiigure 00MacTh onpefesieHns BRIpaxeHwd A(x), BHIOOIHATE
OeificTBHE M YIPOCTHUTE RBEIpa:KeHHE:

1+ 1+x

— 1-3x

y-xz1 1+1_3.1+_x
a) x+1. 6) 1-3x .
145 -2 14+ 1+
z+1 _g._ 1-38x

1-3 1+x

1-8- 7 %

HatiguTe 0o6nacts onpegenenus GYAKOINUK, YOPOCTHTE BHIpasKe-
HHe H NoctpoiiTe rpadnk QYEKIAN:

2¢ -1, z _ 2 _16.
a)b':(x—l)-x_l. B)y=(xx_:;§'x2x169

2+1 X+4x+4
(x+2Ff xP-zx+1

6)y= 2x+3:4x+6

p s D=

23



3.44.

3.15.

3.16.

3.17.

4.04.

4.02,

24

Ilocrpoitre rpadguk QyEKIMH:

+x-6.x-2.
ayy= < e

_ 2" -10x+8, x-1
Oy="""F7a  ‘3x+90

Joramnare, 4YTo:
a) x* + % =(x+%)z—2;
6) x° + % = (x+%)s ‘3(x+%).

O6mee conpoTHBIeHHEe TPeX NEPANJIENLHO COSNHEEHHBIX IIpO-

BOOHHUKOR MOXHO HaliTH mo dopMmyse ﬁ = 3%—1 + % + é

Bripasure R, Kak gpode oT R, R, u R;.

Hs nyekTa A B nyHKT B c0 CKOPOCTEIO U, BhLIEXAN BTOMODHJIL.
IIpmexas B NyHEKT B, aBTOMOOMIL MIHOBEHHO DAZBEDHYJICA H
CO CKOPOCTBLIO Uy Moexas ofpaTHo B OYEKT A. Bripasute ero
CPeLHIOI0 CKOPOCTh U HA BCeM MPONOKeHHH NYTH TYIOA K 06-
paTHO. Kak HaMeHHTCH DESYNLTAT, €CAH, AOSXAB A0 NYHKTA B,
aBTOMOOMJIb NMPOOBIL TAM d YACOB, & 3ATEM Noexan o6paTHo
B IVHKT A, €CIH @ COCTABAAET R-10 YACTL CYMMAPHOTO BPEMEHH
Ha IIYTHh H3 OVHKTA A B OBYHKT B 1 ofpaTtHO, H3 TyHKTa B
B IYHKT A?

§ 4. NPEOEPAIOBAHME ANTEEPAMYECKMX
BbIPAMKEHMA

VHDOCTHTG BREID&XE€RHNEe, BRIIOJHHE YVKAJ&HHEIE ,neﬁc'rnﬂa
(4.01, 4.02):

a) (a — 2b)(a + 2b)a® + 4bY;

6) (3n — pX3n + pX9n® + p);

B) (2m? + 3n)¥4m* - 6m’n + 9n?) - 28n%;

) (5¢ — 2p°)25¢° + 10cp® + 4p) — 126¢°.

0 (£28-55) - (1745,

_e+8Y, e 2
6) ("' 2c+c=] c-¥ "a-¢




4.03,

4.04.

4.05.

4.06.

4.07.

HaiigaTe SEAYSHNE BLIPAMKEHHH, BEINOJHHB YKadaHHEIE Oei-
crBng (4.08, 4.04):

% +( 3 __3 ) 3 .
a) gr1t\G-1f af-1 "2+ 1’

b +8 +16 [ b b 8
6) b ((b+4)= +16—b”)+b r

) (- 25): (&5 0+ 2m))

6) (2562_1‘02+1+1_‘;5€,):(1—36—‘3_-7)--50—‘_;—1.

IlpegcTeEbTe MHOIOWIEH E CTAHASDTHOM EHAE;

y 1 1 .2 .
a) y+2+(4-y2‘4-4y+y=)'6‘-_2)=’

6 x’—10x+25_( x _ __x )+ 5 .
) 2x F-25 x-5F 5+x
-1 s-1.1,
B wr-mri b5 b
) odeol 2+l 1
2 +c-1"¢c+2 c+1

Haitaure uHCJIOBOS 3HAYEHHE BLIDAMICHHA, npexpapHTENERO
BLHILIOAHAB YHASAHHME HeACTBHA:

_a___a ), da ok
2) 6a + (7% a+2)'a4-2a8+8a-16 mpu a = —2,5;

n+2a.n’+4n’+4n)_£ _ .
B) ((n—2) ‘Bwi-1zm+12) 3 "pua=-0,5

a? al ).(a

2
I')(a+b'a"+'..i:b+b= ) —__—bi]npna=—2,5, b=-0,5.

a+d at

YupocTHTe BHpadieHHMe, BHITOAHMB YKAlaHHBIE aeficTBrA:

a ((1-25) (1-2=2) : ea - 929y
e e R B ar) Ky o

25



4.08.

4.09.

4.10.

501. &

5.02.

5.03.

5.04.

5.05.

26

YIipocTHTE BLRIpAXEHHE:
_{2n—-3 _n+1 n®24+3) ni+1l,
8} 2n (n+1 2 2n 2n2—2) n*-n’

(( 8 , 3« .x2+xy+y=) 2x + y ) 3
6) -y x-39 x+y T+ 2y 4+ ) x4y

Hatignre:
a)f (%). ecan f(x) = ﬁ;

6) (), ecom f(x) = 25
5) £(F(L)), ecmn fxy = F5hs

_1 _a+tk .
T) [f(l)} ecnr f(x) bt me

X

[~
2

Haitaure f(f(f(f(x)))), ecmmn:
a) f(x) = 6) f(x) =

§ 5. NEPBLIE NPEACTABAEHMS O PELUEHMM
PALMOHATIbHLIX YPABHEHWA

Pemnre ypasuenme (35.01—5.03):

x+1  3x+2 _ 3x+4 _ x+3 _ 4,
)x +x+1 =4 B) 2 +1 x =1
2 _ 5. x+2  x+3
:c+1_2

2x+ 3
6) x+4
-2

2) %56

+

c+3 =0 d+5

ta-6"

a) c+2 c—5 c+ 25 .

—Bc 20750 27 -50°

4(d+91 d+38 _ d-8
~ 45

6) 5 +

Bd? —156d ~ 4E + 34’
CymecTsyeT JIM TaKoe 3HaUYeHNe d, IPH KOTOPOM PA3HOCTE JpO-

12d - 7 d-3
Oe#t J0g71 " 5g+1 PpasHa 1?

CyluecTByeT JX Taxkoe sHadeHne b, NpE KOTOPOM DAIHOCTH ADO-

18b + 2 156 + 1
Geit b — 3 b1 5 papHa 37




5.06. Bez nocTpoeana rpaduroB HaitgrTe afcmucch ofmHX TOUeK
rpaduKoB!

__9 _ 1 .
WY= UV =5:,2

3x +1 3-15x
O y=3:—158Y= T-3z"

5.07. Bes mocrpoenusa rpadHKOB HeMOUTe OPAHHATHL OOILIAX TOUeEK
rpaduKoB:

_ 2 _ 4 .
a)y = x+4 BV = 3410

2
6)y=—5-;—;ii-1-ny=5x.

PeumTe ypaprerue (5.08—5.11):

Br+7  _ _ 18e-1
8) T 1lx-_12  #x+11m)-12°

5.08.

%) ¥ -Tx+3 _ _ Tx-12
x* +10x -39 39 - 10x - x*’

5) 5¢° —8x+13 _ _7x* -10x +13
2 +10x% + x-12  x* +10x% + x - 12’

r 3x® — 6x + 6301 _ 2x* + 21x + 6290
- 27x + 11 X -27x +11

5.09. a) xz -Tx+6 + (x _ 1]’(-‘7 _6)

2 +1 A-xl+x)+ 2
2
6 x—6x+6 (x-2)x-3) =0.
) x - +(1+x)2—x2—x—2

1 4 5

5.10. a) x + 1) + oz + 17 2x(x + 1);

2x + 19 17 3
6 - - - 0.
)5x2—5 x¥-1 1-=x

5.4 a)ax-a_ 2x+2 _ Hx-1) |
% oyt 2 3xf +6x+3  12x" — 24x + 127

6 _ _26 16

)z 1-8x z-4

27



512, Ina xaXxaore sHAUYEHAA ¢ PellnTe ypaBReHHe:
) 2x+3,_ @& _ 2
x+4 x+1 %

x+1 3x+a _ ..
6).1:—1+x+1 =4

gx+4 _ x+3 _
B) ov+1 x+l

.
L

x+2  ax+3 _
I')2.:c+1+:g:+1 5

5.13. Haiignre BCE 3HAYMEHHA @&, IPH KOTOPHIX OAMH H3 KOpHeif ypap-
HEHHS PaABEH Xy, M BAA KAMAOTO TAKOTC @ PEIRTe KaRHOe

ypaBHeHHe!
2¢x + 19 a 3
a) 5x2_5+x2_1=1_x' x0=3;
a 4 — b -1-
O e+ T a1y Zmxan =1

ax -3 2x + 2 _ bx -5

B) 9rf 2 B +6x+8 120 -24xrs 12’ 0=

6 _ a+7 2—a
D1z "1 x-2

xo=2.

2x + 3y _ .
3By - 1. Haiignre oTHOIICHHE X : ¥/,

5.15. Pemmure cucreMy ypasHeHHIi:
x+y=6,

5.14. HspecTHO, YTO

a) £=5.

¥
2x -y =1,

6) 1 5x+y _
7x—4y_

§ 6. CTENEHL C LENLIM
OTPMUATENbHbIM MOKA3ATENEM

Brraucaute (6.01—6.08):
6.01. a) 33, 272, 887" 6) (-2)°, 37 (-5

o0 @6 G 0 @) @y ()

28



6.03.

6.04.

6.05.
6.06.

6.07.

6.08.

6.09.

&.10.

6.11.

6.12.

&.13.

a) (0$1)_1$ (0,1)_2, (0'1)—3, (0'1)~22;
6) (0,01)", (-0,01)™;

B) (-0,001)2, (-0,001)3

r) (-0,0001)%.

a) (0,2), (0,3)% (0,4)% B) (-0,006)%, (-0,003)%;
6) (0,03)!, (-0,0)% r) (—0,999999).
8) B, 1), (2,2)% (-1,58)% 6) (-1,02)", (-1,25)°2

a) (0,a)™, (-0,2)7, (-0,38)
6) (0,(12)", (0,37

a) (0,5(1))", (-0,4(3)% 6) (-2,37)% (1,1(2)™.
L2y, 1 Y

a) ((0,3) % 6) ((15) ) )

3&HKI.I.IKTC AJ8HHOEe YHCJO B BHASe NDOUSRENeHNA CTEIIeHH YHCI8

10 ma uyucno u3 npomexkyTka [-1; 1]:

a) 239,7; B) —657 483;

6) 0,0987T; r) -0,000087.

Hanpumep, 22,3 = 0,223 - 10% 0,003 = 0,3 - 1072,
JHokaxATE TORISCTEO!

a) (@' + oY@ -t =a’-b%

)@’ +bd Ve -ab '+ b N =a+b"

BepHo M paBeHCTBO!

@ +vY=a?+2a" + 0%
G)@a+b)yi=a+ 230" +b%

B) (@' - b)) =a®+ 2a'p' + ¥
Da'-bY=a®-8a%"+3a02-b"
BriHecETe 3a CKOOKY cTelleHb ¢ HARMEHLIIHM [ORA3ATEJeM
(6.12, 6.13):

a) 2a° - 8a% r) 8a + 1575

6) 332 + 23a%; 5 3at+ 7.

B) 2a% + Td’%;

a) 5a + 8a® + 2347;

6) 3a® - 2a” + 7a%

B) T+ 3a™ + 2a.

29



BriHecuTe 3a CKOGRY CTeNeHh ¢ HAMMeHBINIEM NMOKA3ATEneM
(6.14, 6.15):

6.14. a) 5ab™? + 8a°V* - 2a™;
6) 3a*p™® - 2a7%b + Ta’b,

6.15. a) 5a* "% + 8a** % + 284" % B) Ta' *+ 3a°* + 2a™*;
6) 3aﬂ—d _ 5a2-d _ 6a5-d; I‘) a—'.l.+k + aﬂ—k + 2a—2k.

6.16. Beraucoure 27, ecom 2% + 2'7% + 5. 27 = 40.

Cokparnre npobs (6.17—6.19):

1+a?t. 8+5at,
‘-17.3) l+ta’ B) 32 +56
1-a', e + gt
6) 1-a’ r) a+2
[ 8! + 227!,
6.18. a) YT B) 32+ 2
bt —al, ab! — ba™!
0% D gy
b—l + a—l —3 -3
6.19. a) pepret B) ba:: H
bt - g . p* g
6) G5 DF i+
6.20. IlyeTe x + x'= 5, HaifanTe sHAYCHMe BHIPAKEHMS:
a) ¥+ x % B) x' + x7%;
6) x° + x7% r) £ + x5,

6.21. IlyeTe 4 — HerOTopoe YHCH0 B3 npoMexyTtra (0; 1) . Pacnomo-
HATe B NIOpPASKEe BO3PACTAHHA YHCIA:

a+a'; 1; a; a% 2a% a*+a’.
.22, HaifaaTe ofnacTh CylIeCTBOBAHAA BHIPaM{eHHA:
a) (x* - 4)%
B)(x-(x-1)" -1)%

B 3" - (-1 -x.



TNABA

2 ©YHKUMA y = Jx.

CBOMCTBA KBAJIPATHOIO KOPHS

7.01.

7.02.

7.03.

7.04.

7.05.

7.06.

7.07.

7.08.

§ 7. PAUMOHANBHLIE YACRA

CKONBKO LeABIX YMCEN BAKJIOUEHO MEHTY YHCAAMH L%l H
11512 9
361

Mexy KaKHMHA COCEJHHMH IEJBIMH YHCIAMM 3AKJIIOUEHO YMCIO
111111 1?
2431

76543 210
Haitante menoce umeno, Sammxaitimee B ymexy 1234667 °

JdannnTe BCe PANMOHAJILHBIE ApoOH co sHaMeHaternem 17, Ha-
xopamueca mexxay 1,5 u 1,7.

Moser A CyMMa ABYX HECOKDETHMMEIX DAIIHOHAJLHBIX Hpobefi

¢ PABHEHIME 3HAMEEATEJIAMH ORITE:

2) MEeABIM YHCJIOM;

§) HecOKpPATHMOI NpobbI0, 3HAMERATEAb KOTODOMH MeHbIne Kask-
AOrO W3 aHAMeHATeJel CAaraeMbIX?

OaEa ceabMas KHMTeXeil MoceaKA — NeHCHOHephl, A OJHA Je-
BATHAANATAA — BOoeHHEIe. KaKoe HANMeHBIIee YHCIO A0Ofel
MOXKeT 3HTEH B NOCeJIKe, €CAH cCpeg¥ BOEHHEIX JAeBATAA YACTh
MEHCHOHEPHI?

IToxkasuTe, YTO MEMIY YHCIAMH —H—% H % MOXKHO HAlMTH pa-

OHOEAJALHOS YNCao. Bepro aH, 1TO Mem Ty MOO0EIMH TBYMA pa-
HIHOBAJLHEIME YHCASMH BCerfa MOMHO Halitm xord 6B 0aHO
PALEOHANBHOE YHCIO?

HaltanTe 1A PANHOHANBHELIX UHCAA, MOKYJIh DASHOCTH KOTO-
1
DhIX MEHbINE, YeM gggog’ Bepro au, uro Aas awboro mosao-

SKUTeALROTO DAIHOHAJNBLHOTO UHCAA MOMKHO HaHTH ABA TAKHX
PAIMOHANILHEIX YHCJI8, MOSYAE PasHOCTH KOTOPLIX MeHbIe AgH-
HOTO?
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7.09.
7.10.
7.1,
7.2,
7.13.

7.14,

7.15.

7.46.

7.47.

7.18.

719,

7.20.

32

Haiiante 1971-10 undpy nocme zanaroit uncnaa 0,(234).

Iyete a = 0,(7). Hafiarre gecarranyio samuck dyucaa 10a — a.
yers x = 0,(23). Halizure DecATHUHYIO 3anuch uncya 100x — x.
Iyers x = 0,(725). Haiianre gecaruueyio samack aucaa 1000x — x.

Hyers x = 3,4(725). Haiiinre fecATHUYRYIO SANECH YHCIA
10 000x — 10x.

3anuinuTe cJedVIOUIHe PAIlHOHAJbHEIE YHC/AA B BHAe JecATHY-
HBIX NeprofmyecKHX pobeif n mafiante ux 2002 ordpy nocne

.. 1, 13, 127, 1412
SAIATOM: 3* 99° 999° 3333

HailiguTe nepuonsl B AeCATHUYHOH IAHCH YHCEN %; %; %; %;
g; % ¥ AnA Kaxjgoll us athx apofeit Hadiaure 2002-0 mndpy

mocjie 3AmATOM.

1. 10, 26,
HaiiguTe nepHoALl B ACATHUHONH SAIHCH YMCE 37 37 37

3—27 ¥ AndA Kaxgoi ma atux apobeit maiiaure 2002-10 mudpy
nocje SanATOH.
Ioramure, uto 0,(xyz) = s—)x-gg- ITonpobyiiTe 060o6muTs pe-

SYABTAT H HAYUHTLCH NepPeBOSHTE JHOYI0 YHCTO TepHOAMYe-
CKYI0 Bpofb B OOBIKROBEHHYIO.

Ofwz) _ ab . w2

100 100 99900
Ilonpo6yiiTe 0600IIUTH peayabLTAT H HAYYRTHCA NEpPEeBOAHTH
J06YI0 CMEIIAHRYIO NEPHOAHYECKYIO AECATHYHYIO APOOE B OOHKHO-
BEHHEYIO.

Tloraxkure, uto 0,(ab)(xyz) = 0,ab +

IlepeseauTe B OOBIKHOBERHYIO IpoOb YHCJAL
8) 0,(7); 0,(32); 0,(72); 0,(125); 0,(111);
6) 0,0(01); 1,3(2); 7,2(33).

Brruncanre:

a) 1,(3) + 0,(23);

6) 3,(29) + 1,(3);

B) 1,(1)- 2,(2);

) 2,(24) : 1,(12).

(OrBer pailte B BHAe GecKOReUHOI FecATHYHOR ApPoGH.)



721

7.22.

7.23.

T.24.

7.15.

1.26.

1.27.

1.28.

1.29.

1.30.

L.

. Haitmure 548-#t gecarwdnniit sgax GeckoHeuHoH TepHOANYe-
CHRO mecATHYHOR Fpobm:
a) 4,(1234567012); B) 75,34(72);
6) 0,349(12); r) 4,2(539).

IIpeacTeBbTe unCcHO 1 B BAfAE CYMMEI CEMH PASEHIX PRIIHOHAMb-
HEIX gpoGeii, Bce YHCIUTEIE KOTOPHIX PABHEL 1.

13 14
Mexny umcsaMu {7 M7 BCTABBTE 99 pallHOHAJBHBIX YHCEJ.

18 19
Mesxay uncIaMu 1q H 55 BCTaBbTe 99 DAIMOHAJIBHLIX QHCE.

Mexay uncasmu 0,245 u 0,246 BecraphTe 99 pammoHANBHEEIX
qHcen.

CKOJIBKO CYIecTBYeT NPpaBHAEBHEIX OBHKHOBEHHHX HecoKpa-
TEMEIX Apobeil co smaMeHaTteneM 207

Hokaxure, uro mexay ducaamu 1 m 1,03 pacnonaraerca Gec-
KOHEUHO MHOr0 OORIKHOBEHHEIX Apofel, YRCIHTeNb KOTOPEIX
Ha 1 GoJabine sHEAMEHATEA.

23 24
Ecte 1 MeXxpy unrcaaMu 1240 ¥ 1949 PAUMOBAJIBHEIE apotn

¢ yucauTenem 1? EcaM ecTh, TO CKOABKOT

Haligmre Mex oy urcaaMu ;6—9?2 2 % PALHOHAJNLEYID Bpobb

¢ HAaMMEHBUIAM 3HAMEHATEIEM.
He Menee yem 139 B He Bojsee ueM 89 YyeHOB OpHragsl mo-
201 123 P

AyYHan Npemud. Kakoe HanmMeHbImee YRCJC nogeil Geino
B Gpurage?

Haiigure uncio, BEIpasaloinee BpeMs MeXAY YeTHpPbMA H N4-
THIO YACAMM YTDA, KOT/lA MUHYTHAA ¥ YBCOB&A CTDEJKH 0o0pa-
8VIOT PAYBepPHYTHI yroa. HBnderca JH 2TO YHCIO PALHOHAIL-
HBIM?

7.32. BepHO aH, uTo AI0G0e BpeM#A, KOTOpOe MOKA3LIBRIOT YACHl, KOI-

A uacoBad M CeKVHAHaA crpeakm obpaayior nmpamoil yrou,
BEIpaXAETCH PADHOHANKEERIM '-IHCJ'IOM?

2 AnceSpa. 8xn. 33



8.02.

8.03,

8.04.

8.05.

8.06.

8.07.

34

§ 8. NOHATUE KBALPATHOTO KOPHS
M3 HEOTPMUATENLHOFO YMCNA

HagectHo, uto a’ = b. HafiquTe BCe Takue UMcaa @, ecyu:

a) b=1; By b=9; &) b= 0,0225;
6) b = 4; 0 b= 1,21; ) b=2%.

Oteet oGocHyiTe.

ObpacEnTe, NOYEMY He CYIIECTBYeT HH OAHOMNO YMCaa b Takoro,
gto B+ 1=0.

OGpacHHTE, IO4YeMY He CYINECTBYeT TAKRX & M b, ANA KOTOPHX
B¥=2a-2-ad%

Hagectro, 110 a° = b. Haitaure a, ecnnm:
a)b=1; B) b = 27; o b =0,001;
§)b=-1; 1)b=-0,125; e b=1:
Oteer ofocHyiire,

HaiiauTe Bce 3HAYEHMA @&, MDH KOTODHIX BepDHO DaBEHCTEO
a’ = 0. Oreer o6ocHyiiTe.

IIpu xaKoM 3HAUEHAM 4 BepHO paBeHcTBO @' = 07 Orper
obocHyliTe.

Ilpn xaKoMm sHAYEHHH d CYIECTBYeT POBHO /B8 PASAKYHEIX
sEageHEHsa b Takue, uTo g° = b??

IIpux KaKOM 3HAYEHHE & CYILECTBYeT TOJNLKO OZHO TaKoe 3Hauve-
gue b, uro o’ = b¥?

JoxaxxuTe, HCIOAB3YA ONpefesieHHe KBAAPETHOrO KOPHA, 4YTO:
=3; 3 _ 5

8) V9 B) 7z = §

65) V144 =12; r) /0,000225 = 0,015.

Jokexure, uTo:
. 25 5.
a)\/l_ﬁatt'), B) 155 #16,

5) V324 = -18; r) 0,4 # 0,2,



8.11.

8.12.

8.13.

8.14.

8.13.

8.18.

BepHo A1t paBeHCTBO Va + b = Ja + b TIPH MOJIOMHTEILHBIX
sHAUYeHMAX a 1 b?

VeaKuTe Kakue-Td0 gBa YUCAA 4 M b TAKHe, 4YTO

\Ia+b=Jc_;+J5.

YHRaKHTe Bce SHAYEHHA GVKB, TIPH KOTOPHX OINpefeSieHBl cJe-
LVIOLIMe BHIDAYKeHMA:

a) va - b; e) -3y
6) v-a - 1-b; x) & - 2%
B) Va + 4 - Vb a) -2y - 2);

r JE m V(x + D’(y - 2.

B) %3

Hcnoonpsya TeOARODYy KBAADATOB, HaligmTe:
a) V529; ) V6724; %) +/0801.
6) 1936; ) V6561;

B) m; e) Jﬁ;

Y6eguTech, 4TC NOJKODEHHOE BLIPS)KEHHME €CTh NOJHLIN KBaj-
paT, ¥ BEIYHCAHTE:

8) 22500; z) /65,61;

6) 12960 000; ¢) 4/0,7225;
B) /3 249 000 000; x) ,/0,009801.
r) 1/67,24;

Brrunciaure:
Q . 126 025 . 46
2) J%’ V1276 =) BT

169, 15, 61
6) \g35° ) 14g° a) 295"

1369, a7,
B) ys625°  ® 2izp
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8.17.

8.1%.

8.20.

8.21.

8.22.

36

JokaxuTe, UTO KajKAaoe U3 TPHBEJEHHEIX YMCeN ABJAeTcA mOoJI-
HEIM KBAJpDATOM HATYDAABHOTO YHCJA, H HSBAEKHTE M3 HETo
KBAADATHBbIH KODeHE!

a)22° + 44 + 1; r) 561 - 567 + 9;
6) 234 . 236 + 1; al1-2.3-4+1;
B) 456 - 460 + 4; e) 123-124-125-126 + 1,

Kaxroif grdpoii MoxkeT 3aKaAHURBATHCA AECATHUYHAS BANNCH Ha-
TYPAALHOTO YHCAA, ABASIOLErocs TOJIRLIM KBAZpATOM?

I[OK&?RHTE, qTO CAelVIOInHe YHACA& HE ABAAKTCH TONHBIMHA
KBAAPATAMHA:

a) 1 234 000 567; B) 123 - 7 654 300 021;

6) 98 765 000 432; r) 32 + 234,

HoraxuTe, yro npE A1000M EATYPANBHOM SHAYEHWH N KBAIDAT-
HEIH KOpeRb A3 ZEEHOrO YHCHA TaKX¥e GyheT HaTypaabHBIM YHC-
JIOM:

a)4n’ + 4n + 1;

6) 49n° — 42n + 9;

B)(n—-3)(n+3)+9;

DR +3n—2)n* +38n +2)+ 4;

a) (n® + 8n + 2)(n® — 3n + 2) + 9n%;

e) n’(n® + 6) + 9;

) nn + D(n + 2)(n + 3) + 1.

Jokaxxure, 4T0 A TPOMSBOXBHBIX EATYDATLHBIX UHCEN 7 H M
upcaa x = 2m - n ® y = n° — m® TAKOBEI, uTO WHCAO x° + I ABNA-

eTcA NOMHEIM KBaApATOM, K Hafigute z = /x° + y*. (Tosopar,
4YTO TAKME HATYPAJRHBIE YHCAA X, I H Z COCTARNAIOT RUPazoposy
mpoiiky HaTypaJbHEIX uuces.) Brifupas OpoMaBoJibHEIE HAETY-
panbHEE 3HAYEeHHA M B n, Hallanre gecATE PASHEIX THGArOpo-
BHIX TDOEK YHCeJ.

3axonuHTe KaHHLIe NPeJOKEeHHA TAKMM o0pazoM, 4YTODRI €O-

Jep:Kalieecd B HeM YTBeD)KAeHHe ObLIC BeDHEIM, H HOKAXKHTe

9TO YTBepMJAeHMHe,

a) Ecxz BeTypaJbHOe U0, JECATHYHAA 3ATHCH KOTOPOTD OKAH-
YHBASTCH 0, HABAAETCA IOJHEIM KEBAAPATOM HATYPANBHOTOD
4HCaa, TO NPeANnOCIefnaa nudpa B ero AeCATHIHON 3AIHCH...

6) Ecir BaTypasbHOE YHCJI0, ACCATHYEAA ANMCH KOTOPOro OKAH-
YyHBaeTCHA 5, SABAHETCA MOJHEBIM KEBAIDATOM HATYPANBHOTOD
4MCJA, TO NPEANOCIefK aa TUdpa B er0 ACCATHIHON 3amIHCH...

B) Eciy HaTypamhHOe YMCAD, AECATHYHAA 3aIMCh KOTOPOIO OKAH-
unBaeTcd 1, ABAAETCA NOJHBIM KBAJPATOM HATYDAJBHOTO
yHCcAa, TO NpeAnociefEAn IHdpa B ere JecATHYHON 3amHCH...



8.23.

8.24.

8.25.

8.26.

8.27.

8.28.

8.29.

8.34.

JokaKATe, YTO CYINECTEYeT HeBATHAAUATL IIOC/HeZOBATEIBHBIX
ABY3HAYHEBIX YHCeJ, Cpelu KOTOPHIX HeT HU OAHOTO YHCJ&, AB-
JISIOIIErOCA IIOJIHEIM KBajpaTOoM.

JokaxkuTe, uTo cpefd JIOOBIX OBSAIATH IOCAESOBATEALHEIX
ABY3HAYHEIX YHCEJA €CTh XO0TA OB 0AHO, ABAAIONIEECH TIOJHEIM
KBaIpaTOM.

Kakoro HamGonbee KOJHYECTBO NOCAeKOBATEIBRHEIX YE€TH-
PeXSHAYHBIX YHCEJ, CPeXH KOTOPHIX HeT HH OZHOIO YHCI&, AB-
JIAIOMErocHs MOJHEIM KBAAPATOM?

Haitaute HarfoabpInee KOJHMYIECTBO IOCAEAOBATEAbLHEIX IATH-
SHAYHEX 4YHcel], Cpefu KOTODEIX HeT HH OAHOTO YHCJ&, ABJIA0-
mMeroCA MOJIHEIM KBAJPATOM.

Cymectsyior du 10 000 mociegoBaTeIBHEX HATYDAJNbHEIX YH-
cel, CpeAHd KOTOPHIX Her HM OJHOIO YHCJIa, SRIAKIErocd moji-
HEIM xBaapaToM? EcaH HeT, To moueMy, ecam Aa, TO IpHBEAUTE
npuMep.

B Marazuse 6bl10 KyIUIeHO HecKoJIbKO (Gonbme omHOIT) oamMua-
KOBBIX TeTpajeil, IeHA KAMA0H M3 KOTOPHIX EBHIpAMXaeTcd Iie-
JHM uHcsIoM pyOaelt, GoaplurM ofroro. CKOABKO TeTpageil Ry-
MM ¥ CKOJBKO CTOMJA KagaA TeTpaib, ecau OnINT 3ATAAYCH

121 py6.?

Pemure ypasuenne (8.29, 8.30):

a) =0 ¥*-1=0; x¥=2; ¥*+3=0; x¥=4; »*-5=0;

6) (x— 4) =0; (x + 8)* + 1 =0; (4x + 8)° - 12 =10; (3 - 2x)* = 36;
(2 + 11x)* = 6.

a) (8x — 1) + (x + 8)* = 20;

6) (5x + 2) + (x — 10)* = 208;

B) (3x + 2)* — (8x — 2)° = 124;

r) (2x + 1) - (2x — 1)° = 218;

5 x*+4x+ 3=0;

e) 25x% — 80x + 9 = 186,

TlocTpoitre HA OAHOM dYepTerxe rpadHMRHE YHASBHHBIX QYHEKIME:
y=2x, y=2x, y=x- 3
Qy=-3x, y=—-4x, y=-x- Vil
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8.32,

8.33,

8.34.

8.35.

8.36.

8.37.

8.38.
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MycTs @ 1 b — NOAOKUTeAbHLIe yucHa. JloKaxcaTe: ecan
a® < x < b, 10 a < fx < b. Bocnoabayiirech 9TMM NPELIO-
’KeHHeM, a NP HeoGXOAMMOCTH M Tabiuiedl NOJHRIX KBaApe-
TOB, W OIpefe/IATe, MeXAY KAKAMHA COCeNHMMH IIeJbIMH HHC
NaMH HAXONATCS YMCAA:

a) v5; 6) /53; B) V45T; r) 5458,

YKaKUTE, He N0Ab3VACh TAGAUIAME H KANBKYIATOPAMA, HaW-
MeéHbllee IeNoe Yucio, (onbmee YucaIa:

a) V18;  6) V/348;  B) —J75; r) —/443.

Cumponom [a2] o603HAYANOT yerylo wacmey ducaAa 4, T.e. HAW-
HoaslIee mEeaoe 4YHCI0, He Goanmee umena g. Halinpre:

a) [v123} 8) [VB + T}
&) [5+V28dk 0 [7+ 5 -T)

HailignTe MOZYIH CAEAVIOMMX THUCEN:
a) V2 + V/3; 8) V2 + V3 - V10;
6) V2 — V3; r) V3 + V10 - V5 - /8.

BrInEIIKTE 3GHaYEHHA [J;] AN TepBEIX & HATYPAJNBHEIX YHCENA
n=1, 2, 3, ..., 16). TTogymaitTe, CKONEKO pA3 B COHCKe BCeX
SHaYeHHH [Jr—r, BCTpeTHJaOChE Onl umcao 100, ecam ero
OPOSOERHTE.

Pemnure ypasuenus (8.37, 8.38):

a) Vx = 5 r)Jx-J2-x =0
6) V- x = -2 BV V2 + x =0
B) V2 - x = 4; e)Vl—x -+x~-2=0.

a) J(x - D(2x - 1) + J42% -1 = 0

6) V3xr —1 + 62* — 52 +1 = 0;

8) (VBz + 5 + 8)°

-9,
r) (VBxr +5-3) = 0.



8.39. HaliguTe Bee napkl unced (x; ¥), YAOBNETEOPAKIINE PABEHCTBY:
AV +3+Jy—-4=0;

) V2x + 8 + Jy+4x -1 =0;

B) Sy +Tx-12+ 8y +4x -7 = (;
DV r3+ -4=0

o) V2 -1+ i —16 = 0.

8.40. Peilunte cHCTEMY YDaBHeHHI:
2) x+ 388 =17, ) =+ 8yt =12,
2x + 5y° = 18; 3% — Ty° = 20.
8.41. Ilo Tabnmue KBAADATOB 4YHMCceA HAlfuTe CpefW KBAAPATOB ABY-

BHAYHBIX YHCeJ:

a) HanfoAblliee TPEX3HAYHOE YHCJAO, ABNAIOIIESCHA NMOJHKIM
KBAaAPATOM;

6) HaMMeHbIlIee YeTHIPEXSHEYHOE YHCNO, ABNAIOLIeeCH IIOJHEIM
KRAADATOM;

B) MOJHEIE KBAAPATEI, B 3a0HCH KOTOPHIX ecThk 0ojiee ABYX
OSHHAKOBEIX ITH(pD;

r) NoJHBIA KEaApaT ¢ HamboAbImeidl cymMMoil nudp;

B) NoJHEe KBaApATH, cyMMa OH(P KOTOPBLIX TAKKe ABIACTCH
NOJIHEIM KBAADATOM;

€) TMOJHbIe KBAJIPATH, CYMMA (D KOTOPRIX ABNAETCA TIOAHEIM
Ky6oM;

) BCe NaApHl NMOJHEIX KBAJDATOR, PA3HOCTh KOTOPHIX CaMa fAB-
AAeTCA MOAHBIM KBAJPaTOM.
TIpungyMaiiTe elle HeCKOJALKO AHAJOTEYHEIX 3aTaHHH H cAMO-
CTOATENRHO 3afiMUTeCE COOTBETCTBYIOIIHM HCCIEKOBAHUEM.

8.42. Tabnuna KRAAPATOR OBYIHAUHRIX uHces cofep:xmat 81 umcxo.

a) KpeipaToB KeKHMX ABY3HAYHHIX YHCEJ HeT B TalaHile X mo-
qeMy?

6) Croabro ymcen cofepiana 661 aAHANOTEIHAA TAOAHOA KBag-
PATOB TpPeX3HAYHLIX 4HCes?

B) Kar 661 B s«ycTpoHans» TeOaHOy TPeXSHEUYHMX YHCEA H
CKONBKO OBl NPRGIASHTENBHO OHA JAHANA CTPAHEIL (IIpH Ta-
KOM e pasMepe mpudTa, YT0 H TAGAHIA XAA OBYSHAYHBIX
uHcen Ha copsame SagaUHHKA)T

8.43. Moxxer nu uncao, aMewmee 2002 pasAwIHEIX HATYPAJNLEBIX
LeAATERA, O5ITH TOJMHBIM KBAADATOM?
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8.44.

9.04.

?.02,

9.03.

9.04,

9.05.

9.06.

9.07.

9.08.
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Ha KoOpZHHATHOH IJIOCKOCTH OTMEThTE BCe TOUKH ¢ KOOpPIHHE-
TEMY X B Y, AJIA KOTOPHIX ONpefeNeHR BRIPAXKeHWA:

8) Jx; e) VW - ;

a) 1+ng_;; ®) Jy — x;

B) x+J‘1;; B)Jm+\/—_:c"';
P)\/r; n) Jéy —y* - 9 + Jx - y.
n),[x*-\/;;

§ 9. MPPALMOHANIBHBIE YMCNA

YRamee, KiKHe M3 [IepeuHC/AeHHBIX 4YHCed ABNMAITCA panmo-
HANBHBIMH, 8 KAKHEe HPPAIMOHANBHEIMH:

2,1, V2; J1,44; J0,144; 245 - 5V2;
6V3 - 3V12; V1 + 43 + V2; V4 - 243 - 3.

m
JoxexuTe, ITO €CAH - ~— Hecoxparmmas 5pobb, Tae m, n —

2
m
HATYpAJBHEIE YHcAa H B > 1, To B (;) — He meJIoe YHCHAO.
JorammuTe, 4T0 KBAAPAT He LEJOr0 PATHOHANLHOIO YmCaa He
MOMKeT OHTL HeARIM YHCAOM.

Joramure, YTo ecl KBAZPAT YHCAA @ €CTh IeJIoe YHCIO, TO
caMo 4Yncao @ AHGO IeJyoe, Anbo MPPAUHOHAIBHOE.

Moxer A cyMMa JBYX HDPPAIMOHANBHBIX YMCeJ GLITH pAmHO-
HanbHBIM YucjoM? EcaH He Mos:ker, To modeMy? Ecan moxxer,
TO OpPHBEAKUTE IIPHMEp.

MosxeT M OpoM3RefeHHEe ARYX HMPPAIMOHAJILHEIX YHCeX OLITh
PABOHANLHEIM unciaoM? Ecan He MoKer, To mouemy? Ecam
MOSKeT, TO IpHBefuTe LPHMep.

MosikeT AM YACTHOE PA3HBEIX MPPALHOHANBLHBIX 4RCea OHITH pa-
OROHANEHKMM urcaoM? Ecam me Moxer, To nouemy? Ecam mo-
3eT, TO NIPpABERUTE NPAMED.

Moryr am cyMMa H DpPORSBeAeHHE ABYX HPPAOMOHAJLHLIX 4YH-
ces OnITL OQHOBPEMEHHO DADHOHANLHBIMH uRcaaME? Eciom He
MOTyT, To ntodeMy? Ecam mMoryr, To IpHBegrETe NPHMEPHI.



9.09.

9.10.

9.141.

9.12.
9.13.

914,

9.15.

9.16.

9.17.

9.18.

9.19.

9.20.

9.21.

9.22.

Mooxter X CyMMa PSIMOHANTLHONO0 H HPPALEOHANLHOTO 4HCEN
6bITE paTHOHANLHAEIM ducioM? Ecan He Moer, To nmouemy?
Ecau moxer, To NpEBeaNTe IPHMEp.

Mo:xer 1B nNpoHsBeAeHAE PANMOHANBHOTO M HPPALHOHANLHOTO
ypcaa OLITE paOmHOHANEHBIM unrcaoM? Ecim He MoxeT, To mo-
yemy? EcnE MoxeT, TO OIpHABeIUTE IOPHEMEp.

MoryTr JH pasHOCTHL H JACTHOe GBYX PasAHYHEIX Hppamo-
HANBHBIX 9HCEN GBITB O,E[HOBPCMEHHO p&llHOHaJIBHHMH qucHa-
mr? Ecnr we Moryr, To nouemy? Ecam Moryr, To npmeefmnTe
fIpHMeDpELL,

JoKaxnuTe, 4YT0 YHCIO V1T — HPP&ITHOHAJLHOE,

Joka;xnTe, 910 YHCaA0 4 — J7 — wppaunoransmoe.

a 7
IIyems a® + Ha — 7 FBJIAETCA MPPAIHOHANLHBIM YACIOM. Ho-
KAMHTE, UTO ¢ — TAKME APPALHOHAJBHOE UHCIO.

HasecTHo, 9TO 4 — HPPALHEOHAABHOS YHCNO. JOKaMKHTe, UTO
Ja — HMDPALHOHATBHOE THCIIO.

Hoxaxute, uro aucio Jz + Jz + \l2 + 2 + 2 — uppanuo-

HaJIbHOE,

VERamnTe KaKae-HROYLH ABA PAIMOHANBHBIX K HBA HPPAIROHANB"
HBIX 9HCJIA, PACHOJIArailifecH MeXIy IHCJIaMBE J1,_2 B Jl,_3 .
Hcnonssyd MHKPOKANBKYAATOP, ONpPeNearTe, ¢ KAKOH! no cue-
Ty Nocae 3aNATOH HAYHHAIOT OTIHYATHCA HHQDH! B HeCATHYHOMN
BallACH YHCes m " %, KaKoe U3 9TEX 4ucen Goablue.

He ncnonk3ys MHKDOKAJLBKYAATOP H Tabaunbl, Halfimure nmud-
pEl Iepen sanAToll B HHCIE ﬁ - JE

He mcnonnaya MAKPORAIBKYAATODP H Telaunbl, HalininTte mep-
BYIO TPy Docie saliATolM B yMcae 334 — +/333.

VEaKHTEe KaKWe-TN60 JEa HPPAIMOHANBLHEIX YHCJA, PASHOCTh

Mexy KOTOpPRIMH He IlpeBocxoaut 0,2, & nx cpesHee apudme-
TH1ecKoe paBHO 1.

MoryT A CYUIeCTERORATH JBA DASJHYHEIX HPPAIHOHAJLHBIX
YHCIIA, CPefHee TEOMETPHYECKOe KOTOPRIX PAITMOHANILHOE YHCA0?
Ecan Her, To mouemy? Ecam MoryT, To HpUBenuTe IPEMEP.

i



9.23.

9.24.

9.25.

9.26.

9.27.

9.28.

9.29.

9.30.

9.31.

9.32,
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Moryr an cymecTBOBATE OBA PASHBIX HPPAIROHAJNEBHEIX THCAA,
CpeAHee FeOMeTpPUYecKoe U cpefiEee apudbMeTHIECKOe KOTOPBIX
OIHOBDEMEeHHO ABJAITCHA DAONOHANBHEEMH yucaaMu? Ecau Her,
7o nodemy? Ecam Moryr, To IpmEBeAnTe NpPHMED.

Yrwxure Ha orpeske [0; 1] xaxme-Erlyar cTO EppAIMOHANL-
HEIX THCEJ, TIPOH3REAeHUE KOTODKIX PATHOHAJLHO,

IIyers b — HppanuoHankHOE YHcHO. KaKHM YHCAOM MOMKET

OlTE uwECHO b - ((2 -5 ) . \}9 + 445 + 1) — pAINHOHANLHKIM

WIH HPPAAOHALHEIM?

CocTasbre Kaxod-anlo MHEOTOUWIEH BTOPOI CTENEHH ¢ LE/IEIMM
rosdppuumeATAMA, OGHHM H3 KOpHeH KOTOpOro SBASeTCA YHC-

ao N7 - 1.

CocTaBETe KaKoH~-AHG0 MHOTOUYJNEH YeTBepToil CTEmeHH ¢ Heskl-
MH Ko3ddHOEeHTAME, OZHMM M3 KOPHeH KOTOpPOro HABASeTcH

THCIO \/5 - JE.

Ha opamoit ¥ = 3x + 7 naitgure ragme-nrbo ABe pasnEdHEIE
TOUKH ¢ MPPATIHOHANBHBIMK afciacceMn B opArHaraMu. Kawmm
YNCJIOM, PADHOHANLHBIM KIH MPpPallHOHANLHEIM, 6yAeT OTHOIE-
HHE pasHocTH afcIuec 5THX TOYeK K PASHOCTH MX OpOUHAT?

Ha npamoii y = (V2 -1) +5 YK&MKHTE BCe TOUKH, 0Ge Koop-
OWEBATK KOTOPHIX PAlHOHAJRHEE YHCJHA.

HoxaxmuTe, 4T0 HA NpAMoi ¥ = Tx - 3 KOOpRUHEATH JK0GOH ToU-
kn aulo ofe panmOHANEHEI, AEGO 068 MpPpAIMOHANLHEL

JokaxknTe, uTO HA HpAMOA i = x\/é + J§ HeT HN OFHO#A TOu-
KU, ofle KOOpIHHATH KOTOPBIX PRIHOHANERHEI. ECTh an HA 3TOH
OpAMOMH CTO TOYEeK ¢ LeNEIMH OpAHHATAMHT

Ilyers aan kBagpar ABCD. Moxer mm:
a) cyMMa [JIHH el'0 TEATMOHAJNe# OBIThH PAHOHANEHEIM YHCIOM;
6) ero nepuMeTrp OLITH HPPATHOHANEHBIM YHCIOM;
B) epAMETP TpeyroasEHKa ABC 6LITH PAHOHANBHEIM MHCIIOM;
F) OTHOIDéHHEe DEePUMETPA KBAAPATa K CYMME LIMH €ro AMATO-
Hauell OWTE PANMOHANEAEIM YHCIOM;
) mepuMerp Kpafgpara ORITE YHCHAOM HPPALMOHANLHEIM, 8 ILIO-
IAAE —— TeIbhIM;
€) mepuMeTp KBaapaTa (LITH YACKOM PALMOHAABLEEIM, 8 IJIO-
magk — HPPATHOHAJLHLIM;
JX) mepHMeTp KBAApATA GEITE YUNCAOM IENTHM, A OAOIAAL —
HenensiM?



9.33.

9.34.

MoryT ar mDepuMerp N NNOHIALE PABHOCTOPOHHEr( TPEyIroJb-
HHRA OBITH OJHOBPEMEHHO DALMOHANLHBIMHM THCIAMHT?

Ha uncnopo#t npsamoli ormeueHnsl TouxkE (N0) m E(1), Hcooaw-

3ayd OUPKYJIE B JAHeHKY, IocTpolite TOUKE M (w/l_"l' ) uN (715)

9.35. a) Ha croponax AB, BC, CD u DA xeagpara ABCD co croponoif

17 m paate Touke K, T, P nm M rak, uro AKX = BT =
=CP = DM = 5 M. OfHA MaTepHANEHAA TOYKA HAUAHAET CBOE
Aemcxenwe u3 Toukd K B Hanpasmenwn ay4va KB m gemxer-
CH IO KOHTYPY KEBafpara €0 ckKopocTeio 31 M/c. Bropaa
MATEpHAJARHAEA TOUYKA TAK)e HAYHHAET CBOEe JBHXXEHHE
OFHOBpPEMeHHO ¢ mepBoil Ha Toyku K B HanpasjaeHAH Jy4a
KT u gamaeTcd OO0 KOHTYDY dJeThipexyroasEuka KTPM co
cKopocThio 19 M/c, Berperarea M CcHOBA TH JBe MaTe-
pHahHBIe TOUKH? Ecomm Ber, To nmouemy? Eciu aa, To Korga
¥ B Kako#l Touxe? M GyayT AM BeTpEUATHCA BHOBBLY

6) Ha cropoHax AB, BC, CD u DA kpagpara ABCD co croponoii

10.02.

20 M BadaTw ToukH K, T, P u M tax, utro AK = BT =
=CP = DM = 10 M. Oge8 MaTepHAJLESA TOUKA HAYMHAET
cBoe NBMyKeHHe M3 TouKX K B Hanpasaesun ayus KB n gen-
MeTcA IO KOHTYPY KBAApaTa co cKopocThio 31 M/c. Bropas
MaTepHAJhHAA TOUYKA TaK}Ke HERUHHEET CROe JBHIKEHHEe
OIHOBPEMeHHO ¢ TepBoil 3 TouKH K B HAaOpABMeHWH Ny4a
KT v gsmxercA Io KOHTYpY ueTmpexyronsHuxa KTPM co
ckopocTeio 19 M/c. BerperATca JH BHOBL STH JBe MaTe-
puaneEble TOUKkH? Ecau Ber, To mouemy? Ecnw fga, To Koraa
H B KaKoit Toure? H 6ynyT nm BCTpeuATHCS CHOBA?

§ 10. MHOMECTBO AEHCTBMTENLHBLIX WACEN

C moMoIned MUKPOKANEKYJIATODA BEIACHATE, CKONRKO NEPBEIX

73136 146 263
oudp nocae aNATOH COBTAZAIOT ¥ HHCE] 87445 ¥ 174801°

BuInHINUTe Hepbule HecoBOazaMEe TUGPE H cPABEUTE NAH-

HEIe [[BA YHCIIA.

C moMombio MHKPOKANBKYJISTOPA BRIACHATE, CKOJBKO MEPBRIX
828 427

nudp mocxe sanaroll coBnAgAIdT ¥V uHCEN V2 = lm-

BemnmmaTe nepBhie HecoBnagamiine nudpE A cCpABHHTE AaH-

Hhle JBA YHCTA.
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10.04.

10.05.

10.06.

10.07.

10.09.

10.10.

10.42.
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. C IOMOLIBYH) MEKPOKAIBRYAATOPA BRIACHUTE, CKOIBKO TIePBhIX
nudp mocie 3sNATOR commanawT y umcen 85,7 u 19,44,

BrinmpmuTe mepeble HeCOBNAAAXInNE HUGPHI M CPABHHTE JaH-
Hble AB& YHCJA.

C nomMompeo MHKDOKANBKYJIATOPA BHIACHUTE, CKONBKO IEePBEIX
nudp nocye 3anATO COBIAZAIOT ¥ dHcex T i /9,869, Brnmnm-
LIETEe IIepREle HECORMAJAIINNE NU(PPL] M CPARHUTE ARKHEE IRa
THCJIA,

Pacmonoxure B nopAjke BO3PACTAHMA HelCTBHTEIBELIe YMc-

na: —0,3; -J0,3; —/0,999; —\0,1 - x; V3 — 2.

C OOMOIIBI0 MHKPOKAJIBKYJIATODE BHIYHCAHTE HECKOJBHKO TAa-
KHX 3HauYeHR# 4ncaa ¢, 4To KBAADPAT 9TOr0 HHCIA HEXOTHTCS

MeMAY YHCIaAMM 2% n 2,43.

C noMOIOLl0 MUKDPOKANBKYAATOPa BEIYACAETE HECKOILKO TA-

KHX 3HeYeHHH Yucaa @, YTO KyD 3TOre YMcaa HaXOLUTCH MEe-
36

RY THCTAMH o M 0,735.

Beinnmare Kaxkme-iubo 11 pazHBIX HefCTBHTENBHEEIX YHCEN,
BAKJIIOUEHHBIX Mexxy auciaamu 0,1234567891 u 0,1234567892.

Onumunre, Kax HaiiTE 100 pasnEYHEIX JefCTBATEALHEIX
YHCeN, BAKIIOUYEHHEIX Mexny uncaamu —0,987654321 u
-0,98765432.

Ha gHcaoBo#l nmpAMoif oTMedeHBI TOUKE, COOTBETCTBYIOIIHE
qieaam 0 n 1. ITocrpoliTe TOUKH, COOTBETCTBYWILEE THCIAM
-3; 5; 11. HcnonabayiiTe nupryas r xaHeiiry. (IIpomece mo-
CTPOCHHA MOMHO 3AMEHHTL €0 OIlMCaHHeM.)

Ha ymenosoft npaMoif oTMeyeHE TOYKH, COOTBETCTBYHIIHE
yucaam 0 n 1. ITocTpoliTe TOUKH, COOTBETCTBYKOIIHE YHMCIAM

%; %; -1,5; -2,125. UcnonsayiiTe mHpKYJIL B ABEeHKY. (IIpo-
Iece MOCTPOEHEA MOXCHO 3AMEHHTH €r0 ONMCAHNEM.)

Ha ymcnoro#t npamoil oTMeuYeHEI TOYKH, COOTBETCTBYKOIAE
qyuenam 0 u 1. IloerpoiiTe TOYKH, COOTRETCTRYIOINME YHCIAM
%; g; —%; 1%. Henonsayiite orpryns m aaHeitry. (IIpo-

nece NMocTpoeEuA MOMKHO 3aMeHHTH €TI0 onncaunem.)



10.13.

10.14.

10.15.

10.14.

10.17.

10.19.

10.20.

10.21.

10.22.

10.23.

10.24.

10.25.

Ha aucnopoii mpamo# 0OTMeYeHH TOYKH, COOTBETCTBYIOIIHEe
yrenaMm 0 u 1. ITocrpoiiTe TOYKH, COOTBETCTEVIOIIHE UHCI&M
Jﬁ; vJ3; 5; J’? Henonkbaylite guprynb n anaeiiry. (Ilpo-
mece MOCTPOSHNA MOMKHO 32MEHHTL €10 OLHCAHHEM.)

Ha gmcnopo# npamoil orMedeHnsl TOYKH, COOTBETCTBYIOIIHME
yreaam —3 H 3. IlocTpoitTe TOYKH, COOTBETCTRYHIONE YHCI&M
0 n 1. HenonkayiiTe uupryabk 7 arHEHRY.

Ha uucaopolt npaMolt oTMedeHLI TOUKH, COOTBETCTRYIOLTHE
yncaaM —2 # 5. IocrpoiiTe TOUKH, COOTRBETCTRYIINHUE THCIAM
0 n 1. HenoneayiiTe TUPKYAL B JAHEHKY.

Ha unrcaosoil npaMofl oTMeYeHH TOYKH, COOTBETCTEYIOIIHE
uucnam 1 n J§ TlocTpoliTe TOYRY, COOTBETCTBYIOMYIO dncay 0.
HcnonarayiiTe HHPKRYAEL B AAHEARY.

Ha uucioBOH ODpAMOH OTMed4eHE! TOUKH, COOTBETCTBYIOLIHE
uncnamM -3 1 /2. ITocTpoiiTe TOUKY, COOTBETCTBYIOLIYIO YHC-
ay 0. Heoonn3yiiTe UPKYAL B JHHEEHKY,

HaiiarTe paccroAEne MemXIy TOUKAMHE YMCIOBOI OpAMoi, co-
OTBETCTBYIOINAMH UYHCHEM:

a) 88 n 107; B) —28,11 & 43,88;
6) 34,1 r —43,8; r) 0 m —889,321.
HsaiianTe Bce TAKHe 3HAYEHHS 4, IPH KOTODHIX DACCTOAHHE

MeX gy TouKaMu ¢ u 6a paBHo 8.

HaiigETe BCce TAKHE SHAYEHHA @, TIPH KOTOPHIX DPACCTOSHHE
Mex Oy TOYKAMH —a H 6a pasHo 3.

HaiiguTe Bee TAKHE 3HAYEHHA @, IPH KOTOPBIX PACCTOAHHE
MeXIy TOUYKAMH 4 M -4 PeRHO 4 + 3.

Hatigure Bce TaKHe 3HAYEHNA 4, IPU KOTOPBIX DACCTOAHME
MEeXIy TOYKaMH @ X —a paBHO 4 — 3.

HaiignTe 9ncao, eCcau OHO HAXORHTCA MEXMKY UMCIaMHE —4
H 7, & COOTRETCTBYIOLIAA €My TOUKA AeJHT oTpesok [—4; T}
B OTHOImEHHR 2 : 3, cuMTag CJieRa HANDARO,

HaiigaTe uBCI0, €CIH OHO HAXOZHUTCA Me:xAy Toukamm —10 H
25, a COOTBETCTEBYHINAA eMy TOUKAa meauT orpedok [—10; 25]
B OTHOWIEHEH 4 : 3, CUATaA cjiepa HAMPABO.

HafigHTe uHCHAO, €CAM OHO HEXOJHTCA MEXAY YHCAAMH X,
H X; & COOTEETCTBYIOINA&H eMy TOUKA JeJHUT OTpesok [x,; x,]
B oTHOmeHHH A (A > 0), cunmTas ciesa Hanpaso.
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10.26. JoxamuTe, 4TO ecxm a - b < 0, To Touka 0 JXHT MexIY TOY-

KaM| g u b.

10.27. Kax pacnojioeHsl Ha YACIOBON mpAMOl Toukm a; 0; b,
a-b<0,aag+b<0?

10.28. Kax pacnonomeHhbl HA YHCI0BOM Npamoit Trouxu «; 0; b,
a-b<0,aa+b>0?

10.29. Kax pacnojiodkeHbl Ha umeaoBot nmpamoit rouxu a; 0; b,
a-b>=0,aa+b<0?

10.30. Kax pacnofodeHsl Ha YNCI0BOM mpamoil Touxu a; 0; b,
a-b>0,aa+b>0?

28.31. Kak pacnonoseHsl Ha YNCHOBOH mpamo#t rouru a; 0; b,
a-b>=>0,aa-b>0?

eciaH

ecran

eciaH

ecan

ecym

10.32. OTMeThTe Ba YHCAOBOH NpAMOH BCce TOYKH, PACCTOAEME OT KO-

TOpPHIX g0 ToukH 2,2 pasuo 0,6.

10.33. OTMeTRTE HA YHCMOBON NPAMON BCe TOUKH, PACCTOAHHE OT KO-

TOPHIX KO TOUYKH —12,4 pasHo 6,2,

10.34. OTMeTETE HA YHCNOBOM OPpAMOM BCe TOYKH, PACCTOAHME OT KO-

TOpPHIX OO Touku 1 MeHsmne 0,6.

10.35. MuoxecTBO TOYEeK Ha THCJAOBOH MPAMOIL, PacCTOAHME OT KOTO-
PBIX BO TOYKHM X, MEHBINe £, HAILIBAGTCH 3JNCHIOH-OKPECT-

HOCTHIO TOYRH X, Hsobpasnare:
a) 0,3-0RpeCTHOCTE TOUKH 5;
6) 0,5-0KpecTHOCTh TOYKH —2.

10.36. IIpx KaKHX 3HAYEHHAX £ B IMNCHIOH-OKPECTHOCTH TOUKE —3

€CTh TOJIBKO OZHO IeJjioe Yucao?

10.37. IIpx xaKWX SHAUEHHMAX £ B SICHJIOH-OKPECTHOCTE TOUEH 2,7

€CTh TONBKO OJHO NEloe YAcIo?

10.38. [Ipy KaKHX 3HAUEHHAX € B NCHIOH-OKPECTHOCTH TOYKH

-13,35 ecTh TONBKO OJHO HeJoe YHCHOT

10.39. IIpr KarkuX 3HAYEHUAX £ B SICHIAOH-OKPECTHOCTH TOYKH —3,5

eCTh TOJBKO OZHO I&aoe uncrao?

10.40. Onennre yHeaa, MPOTHBOMMIOMEDE ReHCTBHTEALHOMY YHCAY X,

eCJTH:
a) 35,7 < x < 36,1; B) 8,38 < x < 8,77;
6) -4,3 < x < -8,4; r) 3,67 > x > -4,
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10.41.

10.42.

10.43.

10.44.

10.45.

10.46.

10.47.

10.48.

10.49.

10.50.

10.51.

OueBHTe (MOMHO HCIOJNB30BATE MEKDOKAJIBKYIATOD) KBAXDAT
IefCTBHTENBHOTO YHCIA X, €CHH:

a) 34,1 < x < 36,1; B) -8,33 < x < 3,7T7;

6) -4,8 < x < -3,4; r) 5,57 > x > -4,

OueHUTe (MOMKHO HCNONBIOBATH MHKDPOKATRKYIATOP) KYOH
OeHcTBHTeIBLHOIO YHCNA X, eCJIH:

a) 35,7 < x < 36,1 B) 8,33 < x < 3,TT;

6) 4,3 < x <—3,4; r) 3,57 > x > -4,

Ouennre (MOXHO HCNIONABLIOBATE MHKPOKAILKYJIATOD) YHACHO,
o0parHo AelcTBHTENLHOMY 4HCAY X, @CIH:

a) 35,7 < x < 36,1; B) —8,33 < x < -3,77;

§) 0,43 < x < 0,53; r) -0,111 > x > —0,11.

[x*] — ofozHauenue memoit uacTH JeCTBUTENHHOTO YHCAA X.
x— 1 <[x] « 0u[x] — nence uncno. Hanpumep, [2,3] = 2;
[-3,7] = —4; [0] = 0. Haiigure nenyo uacth ducen -4,3;
-101; 0,56; -0,56; 2000.

HaiiguTe Bce AeficTBETENhHBIE YMCA4, MeJblé YACTH KOTOPEIX
PABHEIL:

a) 2; G6) —-3; B) 0; r) —3456,23.

{x} — oBoanauenne apobroil uacTH AeflCTBHTENLHOrO THCIA X.
{x} = x — [x], TakuMm obpazoM 0 < {x} < 1. Hanpumep,
{2,8} = 0,3; {-3,7) = 0,3; {234} = 0; {—234} = 0. Haligure
ApobHEYI0 uacTs umcenx —4,3; —101; 0,56; —0,56; 2000.

Horaxure, aTo Aaa moboro nesnoro anadenna n {n + 0,3} = 0,3,
a{n-0,17} = 0,83.

BanHMINTE BCe JefCTBHTENBHBIE YHCHAA, APOOHBIE YACTH KOTO-
PHIX D&BHEI:
a) 0,2; 6) 0,4; r) -0,23.

Haiigure aubonnmee uncao, He npepocxoafiee 1000, apob-
HeA 4acTh KoTopero peeHa (,33.

IlocTpoidTe rpadmk byHroME ¥ = [x]:
a) Ha orpesre [0; 1]; B) Ha R.
6) ua orpeskre [-T; —6];
Iocrpoiite rpadur pynrouu y = {x}:
a) ma orpeske [0; 1); B) Ha R.
6) ma otpeske [-7; —6);
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11.01.

11.02.

11.03.

11.04.

11.05,

11.06.

11.07.

11.09.

48

§ 11. CBOMCTBA YMCNOBbIX HEPABEHCTB

Cpapurre unchaa a4 u b (11.01—11.03), ecau:

a)a - b=1,21; ) 438 > 15
6)a=b-0,3; M1 >
a)4t+a<4+b B)a—-b>b—a
0d—-asx4d4-b rna-b<b-a.
a) 3 + 0,4a < 3 + 0,4¥; B)4a + b < 4b + a;
6) 252 < b=y rya-2b>b - 2a.

O moJoMHTeJbHBIX YHMCIAX 4, b, ¢, d N3BeCcTHO, 4TO 4 < b,

1
¢>dua>c Pacnonosnre B NopaAfKe YOLIBEHMA YHCHE e
i1 1

¥ d

O moNoMHTeJbLBBIX IHCAAX 4@, b, ¢, d H3BecTHO, uTO @ < b,
¢ >dua>c¢. CpaBHATE YHCIE!

a)brc; B) ab 1 ac;

8 bud; r) % H %
JokasxnTe, yr0 ecau n < —3, To!
m%+%<—% m—%—%>§

Jokamxnare, 4TO!
a)ecan a > 2, b > 3, To 3a + 5b > 21;
B)ecina <2b, b <¢, T0 22 < 4e.

Bepuo an, uro:
a)ecima > 3, b > 5, To ab > 15;
B)ecina <2, b<3, Toab <6
B) ecant g > 4, To a® > 16;

r) ecaiu g < 6, To a® < 367

Hcnonkayd HepaBeHCTER, 3SMAINNTE CAEAYIOUIHE BBICKAIEIBE-
HHMA Z NpEBeAHRTe NPEMEDHEl YHCeNl, M YAOBJIeTBODAIOIIHX:
a) pasHoCcTh uMcen & ¥ b Goxabiue, YeM MX YAROERHHAA CYyMMA,;
G) KBAJIPAT YMC/AA § MEHbIIe CAMOTO YHCAA J;

B) CYMMs KBAADPATOB YHCes ¢ B b He GoJbllle HYJA;

T') KBAAPAT CYMMEI uucesx ¢ ¥ b He GOJbIe HYd;



11.11.

11.12.

11.13.

11.14.

11.15.
11.16.

F) PABHOCThL KRAADATOR YMCEeN 4 M b He MeHbIIe CYMMEI HX
KBAAPATOB;

€) KBEJpaTHLIH KOpeHb H3 ynciaa a Goabine, 9eM cAaMO YHCAO 4;

#) cYMMAa KBAADATOB YAcen ¢ B b He Goxbiue, YeM HX YABOeH-
HOEe NPOHBBEREHHEe, BUATOE ¢ NPOTHBOIIOAOMKHEIM SHAKOM;

g) cpemHee apHMeTHIECKOe YACea 4 K b Gonniue, yeM 9mcao b.

Jorammate, 4yTo:

a) V15 + V24 < g
6) 37 + f49,(01) > 12,(995);

1-3-5-7-...-2001

B) 3.1.6.....2002 L
1.8.5-7...- 2003
) 5.1.6 . 2002 1

Iyets a@° + b* = 1, roe a u b — monomurenbusle uncaa. Joxra-
WHTe, YTO:

a)a’ < 1; B) @’ < a% BNy +a <1

6) b > b% Na+b>1; e Ja+b>1.

PB.CI'IOJIOJI{HTE B NIOpAIKe BOBpacTaHBﬂ:
a) 3,4; 3-23"1; J10; V231 - 55; 0; 1;
6)a-3;a+8a-V11; a - - 11; 30;32511

PacnoJiosxHnTe B NOPAAKe YOHBAHHA:
a) ¢ - 0,(8); cf- -;-g—i-; 4+ Vet +3; - 8Y + 8; &

4

1 . . 2 . _. 2 _ a. .
g) TTS— & Jfﬁ. N a- + 2a — 3; 1 J0.0001

HsobpasuTe HA KOOPARHEATHOR NJIOCKOCTH BCe TOYKH (X; ¥),
KOOPAMHATE KOTOPHIX YAOBAETBOPAIT HEpPaBeHCTBY:

a) x > 0; rx- -y <0;

6) y <0 nx*.y>0;

By x-y > 0; e)(x+2F+(y-1Y<0.
Homme,qmema>bub>O,ToJE>J5.

Me:w:y KAKMMH JIBYMA COCEIHUMMH HATYDAJBHLIMH YHCI&MH
HAXOAHUTCA YHCAO;

a) V3; 2) 4/3; x) 16+/3?
6) 24/3; ) 843;
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11.17. IIycte -4 < b < 3. Halioiure MHOMeCTBO BHAYeHMH BHIDAMKe-

11.18.

11.19.

11.20.

11.21.

11.22.

11.23.

11.24.

11.15.

11.26.

11.27.

11.28.

11.29.

50

mma b,
IIyers 0,5 < ¢ < 4. Haftaure MHOXECTBO 3HAYCHMIX BEIpAKe-
a1
ITyers ~0,5 < ¢ < 4, Ho ¢ # 0. Haligere MHOMeCTEO 3HaUCHMH
BBIpaKeHH %-
IIyers —3 < 8 < 5. HaligaTe MHEOKECTBO BHAYEHHH BEIpaAXKe-

HAd 6§ &
IIyere 2 < ¢ < 3. HaliguTe MHOXKeCTBO 3HAYEHHH BLIPAIKEHUA
8

t=5
CKOJ'IBKO NeJIOYHCACHHEBIX BHa‘-IeHEﬁ MOXKeT NPHHUMATE BBIDA-

MeHHe: 8
a8) 12a — 10b, ecau ~3 <a< 8 —6 <b<4,8;

6) 3,5p — 12¢, ecnmr -2 < p < -0,1; 0,6 < g < 7?

Cronsko HEeXOYRCcJIeHHBIX BHAYEHEH Moxer NPpHHHMATE BBIDA-
AEeHHE:

a) 2a — %, ecaH —% <g<7T12; -2 <b < -0,8;
6) % + 3, ecnm -2 < p < —0,1; 0,25 < ¢ < T2
6a
HsBecTHO, YT0 7 _7 " Heloe 9HCIO, Jeldlleecd Ha 9, u

1,5 <a<2,5; 01 <b < 0,4. Haiigure 5r0 uneio.

14 +
HasecTHO, uTO 4b a _ menxoe gueao u —1,1 < a < 2,2;

-4 < b < 2,25. Haiinure 5T0 THCHO.

Haiigare Haufonblluee ¥ HAMMEHEBIEe 3HAYEHMA BREIPAKEHMAA
8b — 0,4a%, ecin —5 < g < —1,5; -0,25 < b < 1,3.

Haﬁnm‘e HANGONbIIEEe W HAMMeHBIlee 3HAYCHUA BREIDAMHEHIA

4a2—%, ecan -6 < a < —/2; 3,2< b < 4.

Haitaure HEanbosbinee U HAMMEHbIIEE SHAUYCHHA BHIPAXNEHHMA
2a+ ab,ecmn -16 € a< —5;-12< b < —4.

Haiiaure HaHOOJdRIIee H HAHMeHbIIee 3HAYeHHSA BHIDAMKEHHA
-dg—agh,ecn 16 € g < 45, -2< b < -1,



11.30.

11.31.

11.32.

11.33.

11.34.

12.01.

12.02.

Ilyete 1 < @ < 3. HaligaTe MEOMKECTBO JHAYEGHHH BHPAKEHHAS
1, 3__. 5.

a) 55 B) Cp 7t I) pet
2 . - 6

0 DS 9

Hoxaxcure, uro ecim x° + y* ~6x + 8y + 16 < 0, To
l€<x-py<13. Mokermu x -y =1?

Hokaxure, yro ecmn x* + i + 4x + 12y + 36 < 0, TO
-l<x-y<11,

OUeHETe BHAYEHHE BLIPAMKEHMA:
a) ab, ecmx —0,(4) < a < 0,6; —1,5 < b <« 2,25;
6) m{n + 3), eca -1,6 < m < 1,(81); -5,2 < n < -1,2,

a) Ilycrs rouxka M(x; y) npuHapnexuT TPAMOYroasHUKY ABCD
¥ erc BHyTpeHHell ofmactu: A(-3; 8); B(-3; 1); C(56; ~-1);
D{H; 8). Kaxkue sHaueRNA AAA TAKHX Todek M Moxer
OPHHMMATE BEIpaskenue 2x° — 3y?

6) IIycre Touxa N(x; y) npHHALIEXKHET NPAMOYTOALHHRY EFPK
n ero BHyTrpeEHell ofnactu: E(2; —-5); F(2; 8); K(~6; —5);
P(—6; 3). Kakne sHAuYeHKHA AJAA TAKKX ToueK N MoKer
[PAHNMATL BeIpaKeEne 4x + y°?

§ 12. oy y =Jx,
EE CBOMCTBA M FPAGMK

ITocTpoiite rpadur dyHROHRA I = J; A HAAAHTe:

a) %J;; 3) maxvx;  2) wg;'{gn]ﬁ;

[1; 16)

6) maxvx; 1) millil]\/;; e) [13591'&9)‘/;'

4 91 %

IlocrpoiiTe rpaduk GyHKIHY ¥ = J—_x n uccaenyiire a1y PyHK-
nE©, T. e, HafigATe:

1) D)

2) Ey);

3) Hy/m QyHKUZM;

4) TpOMEYTKHA BOSPACTAHAA M YOLIBAHHS,

5) Haubonklllee 1 HaRMeHbLIee 3HAYECHHA,

G) BEInyK0CTE.
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12.03.

12.04.

12.05.

12.06.

12.07.

52

IlocTpoiiTre rpadurk dyHEKIMH ¥ = —J—_x H uccaeayiite o1y
dyrENMIO, T. €. HalguUTe:

1) D(y);

2) E(y);

3) mynr dyEKDER;

4) NpoMe:XyTKH BOSPACTAHHS H YOLIBAHHA,

9) HapboJIbllIce B HARMEHLIIee 3HAYCHMS,

§) BRIIYKJIOCTE.

Haiaure:

8) max (—"x); r) min (—"x);

(5 ) o)
6) max (—v—x); 1) {(~v=x);

nin
Pt o) -100; ~64]
B) [_’1‘%?’.‘1;(“/‘_"); e) l_mrg;iym)(—\/—_x ).

ITocrpoiitTe HA ogHOM uyepTeske rpadHKE HYHKIHIL:
a)y=vr; y=2-Jr; y=-3-Jx; 9‘=—“{%;
G)y=+vx; y=2+Jx; y=+vx -8 y=38-Ja

B y=vr; y=Jr-2 y=vr+3 y=-Jr+2
Dy=v&: y=2+Jr-L p=vr+2 -3
y=l—m.

Ilocrpoiite rpadhuk GPYHKOUA W OepedIUCAMTE ee CBOMCTBA;
a)y=1++x; Dy=38+r+2
6)y=1+\/q; e)y=1—ﬂ;

By=1-v-x; ) y=8-Jyr+2r +1;
Py=—-x -2 3)y=\lx+2\.‘x—1.

Pemnre rpadpuueckn ypaBHeHHe, IlonmraiiTecs, Mcmoabayd
rpadHuecKoe pelleHEe, HAHTH TOUYHOe BHAYEHWe ero KOpPHA
H NOKA3ATH, UTO OH €XHHCTBEHHEIMH:

a) Jx =6 - x; D J-x=1+Jx+5;
) VI-x =5+ x; n < = 2-Jx;
B) Jx = V2 — a3 &) #* +J-x =2



12.08. Haiignre naomais GUTYpPH, OorpaHnideRHO rpadmaramu
¥y= N Hy= Vx + 10 u npamMeiMz x =0 1 x = 4.

12.09. lIpesHerpeuecknii dunocod ApxHMex, BRIYHCAAA OACIIAAH
PasHHX GHryp, NOJYIRJ CAeXYIOMMA pesyiabTaT: eciu Bep-
IONHA GApaf0Nbl COBOAAAET C BepPIIMHOE NpPAMOYroAbLHUWEA,
PACIOJIOHEHHOr0 TAK, KaK 3T0 NOKAZAHO HA PHCYHKe 1, TO ILIO-
LIAAE TPAMOYTOJABHHEA JeAnTed napebonoii B oTHoIeHuH 1 : 2,
Henoanaya sTorT peaynnTar, Haliure niomaau $puryp us sa-

maau 12.10.
SRRk /

Y

~
o

Puc. 1

12.10. Hapucyiite ¢urypy, orpaHnueHHY0 rpadHKaMH GyHKIRHE:
ayy= -J; ny=0,5x;

6)y=-\/; Hy=:c2;

B)y=4Jx+1 +1luy=2x5%

Dy=Je+1 +L;y=x,x>20my=x%,x<0.
12.11. IlocTpoiite rpatbm: dbyKDAEM:

Dy= i + V- T
V= rrove

— _ 2 f .
B)y_J;+Jx—1 Jx+1+v"x—1+ x+ 1

_ Jx
ny= Jalx + 5) + Jxix + 4) Tt
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12.12.

12.13.

12.14.

12.15.

12.16.

1217,

12.18.

12.19.
12.20.

12.21.

54

HafianTe mmomags TPeyrolbHHKA, BEPIIHHBI KOTODOTO JIEXKAT
Ba rpadnke GYHKINH ¥ = 2Jx + 3 B Tourax c abenmccaMn
—2:1=a6.

HaitnnTe muomxecTso E(y) spavernnii pynromm y =2 + Jx + 1,
ecJIH:

a) x € [-1; 15); B) x € [15; 24); A) x € (323; +00),

0) x € (3; 24); T} x € [1; +o0);

Haiigure muoxecrso E(y) sHaueHn# QyRKnum y = 2 — -J;.
eCJaH:

a) x € [1; 16]; B) x € [16; 25); I) x € (3721; +o0),
6) x € (1; 16]; r) x € [1; +oc);

Jna xexxaoro sHaueHHA k ompeaeswTe YNCNIO KOPHeH YpABHEHWA
5+ J1 - x = h, OpHEafIesxaUNX 38IARHOMY IPOMEXKYTKY:
a) x € [0; 1} 6} x € (-35; -3].

Pemwure rpadmueckn ypaBHeHWe:

aVx =1 ) Jx =3+

Pemmite rpadmyecKkn cucTeMy YpPaBHeHWIA:
a) {y='J‘;! 6) {y='J‘;!

y = x%; y=1.

PemuTte rpadudeckn ypapHenHe (12.18, 12.19):

a) vx + 3 = -1 - x; 6) Jx -2 = x — 4.
a) vx—-1+2=15 - 3x; 6) Vx +4 = -x - 5.
Pemnare rpadpwuecky cHcTeMY YDaBHeHMIH:
2) y=+xr+2 6 1V =V=-3,
y = 3x; ¥ = (x - 3.

Hdana ¢pynxuua y = f(x), roe

l,ec.rmxc.o;

fee) = 1
J;,ec.rmxko.

a) Hatizure f(-3); f(0); f(5).
8) Iloerpoitte rpadur dyarunn y = f(x).
B) IlepeuncanTte cpoificTa PyHKORH,



12.22. Mana dyukous y = f(x), rae
-2x - 2,eemm -3 x < 1;
flx) =

Jrx+1l,ecoml < x5,

a) Hasigure f(—2,8); f(3,84); f(10).
6) Hoctpotite rpaduk dyERIHE ¥ = f(x).
B) Ilepeuncanrte cpoficTBa GYHKIIUH.

12.23. Nana ¢pyEkgms y = f(x), rie
f() = {Jx+3,ec.nn—3<x<1;

2x -1 ecmul < x < 2.

a) Hafizure f(-3); f(1); /(1,5).
6) Ilocrpoitre rpatdhur GyEROHH ¥ = f{x).
B) Ilepeumcanre caoiicTBa GYHKIHN.

-x, <0
12.24. Tocrpoitre rpaduk pyarmum f(x) = {J_x oM x

J;, ecnu x » 0
¥ Hccneny#Te 3Ty GYHRNUIO, T. e. HalgHUTe:
1) D(f);
2) E(f);

3) NpoMeXYTKE BOSPACTAHMA H YORIBAHWA;

4) papfonbiiee ¥ HAMMeHblIee 3HEYCHWS;

5) BHINYKJIOCTE;

6) ayau dbyEkDEN.

HajiauTe max y; maxy; maxy; miny min y min y.
(-1 8:4]° [F1& D7 [-G1)° 0 [-100; 64 [-169; 100)

J—_t,ecam—9<t<0;

12.25. HOycrs f(t) = {Jf 50

TlocTpotire rpadmxu dymxuult y = g;igﬂt)ny= ln_}ax;ﬂf(t).

12.26. ITocTpoitTe BAa KoopIuBaTHOR MaocKkocTH GHrypy, OrpaBEHYEE-

HYW PpadHuKoM QYHKIHHN I = J;, mpAMo#l y = 6 — x u ockio
alcoice, ¥ YKAMATe Bce TOUKH ¢ LEJAMMH KOODIHHATAMH,

npuaEafIexamue »rolf durype.

12.27. IlocTpoiiTe HA KOOPAMHATHON ILIOCKOCTH (PHUIYpPY, OrpaHMYeH-

HY0 rpaduroM dVERKOHK ¥ = J;, npaMolit y = 2 — X H OCHIO
OpDAHHAT, H Ba#igare ZnMuEy Haubojabmero orTpeaks mpamofi,
napauensHO# ocnt aGcmuce, DpuHAAAeRatTero aroil durype.
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12.28.

12.29.

12.30.

12.31.

12.32.

12.33.

12.34.

12.35.

12.36.

12.37.

12.38.

12.39.

12.40.

56

TlocTpoiite ¢purypy, orpaEHYeHHEYI0 0Cblo afcouee B rpaduka-
MH bVEROUHA ¥ = J;, H y= V4 — x. Hasimure Touky sToit
GHryphl, HMEIIYI0 HAHOOABLIIYI0 ODANHATY.
TlocTpoitTe $urypy, orpanmuerHyio npamoll y = x — 2 H rpa-
duxamu QpyEKIEE ¥ = J:_c HYy= —J:_c Haitaure Touky aroil
¢Urypsl, EMEINYI HAHOOAbIDYI abcmmecy.

IToctpofite rpadmun ypepHeRMit:
a)x=J§; 6) (x+\/;_;)(y—\/;)=0.

Ilpn xakux SHEaYeHHAX ¢ rpadmK PyEKOMR ¥ =a + J; npo-
xogHT Jepe3 Touky M(1; 3)? IlocTpoiiTe aTor rpadmi.

IIpn KakHX sHaYeHHAX b rpabuk dyExOuE ¥ = v-x — b npo-
xXoauT depes Touky M(-4; 3)? IlocrpoitTe aror rpadmx.
BrifeprTe uncaa a4 B b Tak, 4urofnl rpaduk PYyHKOAH
y= aJx + b mpoxomat uepea Touxnm (13 7) 1 (4; -2).

Mosxer au rpaduk GyEKONH I = aJx +1 + b TPOXOANTD Yepes
ToukH (360; 1) u (1028; 2)?

Bufepnre uncaa 4 m b Tak, 4To0H rpad¥k PyHKEIEHA
y= afx +bx + ¢ opoxoxmn aepes Toukn (0; 1), (1; —2) u (4; -1).

BriGepure umuciaa ¢ ¥ b Tar, YTOBE QYHKIHA ¥ = VX + 4 — b
BO3ZPacTaja Ha NpoMe:xyTKe [1; +0°) m MMesJa HapMeHbIIee
anauenne, pasHoe 5. Ilocrpolite ee rpadux.

BribepuTe uncna @ v b Tak, 4rober yHRIMA ¥ = b — Jx - a
yOBIBATA HA OPOMEXKYTKe (—1; +00) u HMena Eaufonbiuee sHa-
yenue, pasHoe 5. IlocrpoiiTe ee rpaduk.

Bri6epure unciaa @ H b TaK, yTobnl GyHKIMA ¥y = V-¥ — @ + b
yOmBana Ha npomexyTre (—o0; 100] 1 nMena HaMMeHLIIEEe
saaueHue, pasEoe 5. Ilocrpoiite ee rpadbux.

BriSeprre Yncaa @ H b Tak, 4To6b GyEKNMA y = Vax + 8 + b
BOZpacTANA HA TIpoMexyTke [—4; +90) 1 HMejsa HaHMMeHbIlee
sEaueHHe, papHoe —11. IlocTpoliTe ee rpaduk,

HokaxnTe, 9T0 Ea M1000ii TpAMol, MAPANNeIbHOH OCH ODARHAT
¥ mepecexatomeii rpadukn GyERmH y = 2 + Vx ny = Jx - 3,
BRICEKAETCA OTDE3OK OAHOM H TOH )Ke AJNMEKL, H Hellgwure 3Ty
JIAAHY.



12.41. IlycTh npaMad, napainejbHEad OCH OPAHHAT, TiepeceKaeT OCh
abcuuce B Touke A (¢ modoHTenBHON abcmmecoit), rpadmEi

dYEKORER Y = J; B Touke B m rpapur dyaropun y = 2- Jx
B Toure C. HJoxamxmnre, uro B — cepeaura orpesxa AC.

12.42. Ha rpadmuke dyHROER ¢/ = X + J:_c HaligpTe TOYKY, PABHOYAA-
Jenayw ot toyexk A(1; 0) u B(T; 0).

§ 13. CBOWCTBA KBAAPATHOFO KOPHS.
NPOCTEALUME MNPEOBPA3OBAHMS
BLIPAYKEHMH C KBAZPATHBIMM
KOPHSIMM

Brruucaute (13.01—13.03):

13.01. 8) (v3)° - (4B)'; o (V2v3) ;
Y.

(2JCF)';

-2J15)"; 1) (0,10,02) .

0.15) - (v20)'; o (

13.02. a)

-~

13.03. a)

+
——
4‘-n.
o
+

n (Jav7 - 2) - (Jo7 - 1297) .

13.04. HaiinuTe, eCAH 3TO BOAMOMKHO, TAKME IeJIEIe YHCAA 4 X b, uTo:

a) (3-5v2) = a + bV2;

6 (2-3V3) =a -5/

p) (V2 + 7V3)° = a + byB;

r} (3420 - 2«/1_5_)2 = a + b3;
m (1-av3) =b-12/3;

o) (a - 3J5) = b+ 1243;

x) (@ + 8J2)° =13 + b2
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13.05.

13.06.

13.07.

13.08.
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HaiianTe menste yucia @ B b TaKkue, 4To COPAReAIMEO paBeH:
CTBO:

a) (a + bv2) = 3 + 2V

6) (a—lihfg)2 =7 - 43;

5) (a + bV8) = 55 + 648

D (@ -b/5) =21 - 45

0 (a2 + 53)" = 11 + 4J6;

e) (av2 - bv5)" = 22 - 410.

¥YrnpocTHTe BhIpaxeHHe:

) V3-2V2; 1) 5 - 2J6;

) VI+ 48, m f2x-1+2fux-1, x>
B VT-2/6; & 2x-1-2Jx(x-1D,x>1.

HJoxamure, yTo:

—Ja® - b,ecima < 0,
a)a-J_-

val - b, ecan a > O;

6) Jr _ |:—aJ5,echa < 0,

aJE, ecaH a > 0.

HafiguTe BCE AONYCTHMEIE SHAUSHHUA OYKE, BXOAAIIMe B OAH-
HBEIE TOMKIECTBA:

3)\,;_.:‘\/;"\&-; 3)J¢l_°=as;
ﬁ)Jr:J—_a'J—_b; H)'Ja_‘;=—as;
B)m=\/¢;--\’——b; K)J{F:as;

P)J§= d n) Ve = %

&

.II)J%=%; w) Vo' =y s
e) J% = 3%; ") -xy* = -y - J-xy°.
) J% = %3



13.09.

13.10.

13.91.

13.12.

13.13.

13.44,

13.45.

13.46.

13.17.

HalignTe HeMMeRbINMEe HATYPAJIBHEE UHCIA M B A, OpH KOTO-
PHIX YHACAO 4 ABJAAETCA HATYPAALHEIM UHCJIOM; AAA TAKHX m

M n HaliIHTe YHCIAO &
a)a=\/§-\~‘2”‘-3";

6) a = V56 - V2" - T";
B) a = V250 - V2" . 5";

Brrupcaure (13.10—13.14):

4 121
9 25°

49 1.
64 9’

a) V3 - 75;
6) V5 - v20;

8) V5% + 12%;
6) v20° + 21%;

a) V61° - 607;
6) V4817 — 480°%;

165° — 1242,
a) \] 164
6) ,1492 - 762 .
457% - 384%’

a)

6)

Nas= JIOTS . Jra—“;
) a = V1000 - J(Bn)'“;
e) a = V897 - Jn".

625 16,
5) 961 81’

[36 441

) V225 289’

B) V8 - \/5_0;

M V11 - J176.
B) V282 + 457;
r) V122 + 35°.
B) 2267 - 30%;
r) 3172 — 308°.

98 .
B) {1767 - 112

145,5° — 96,5°
r) V193,57 - 31,5¢

VnpocTaTe BHpaMeHune J (?

- V2 + (2uv)’.

BrigecnTe MEOXKHTeNE R3-Noj 3Harka kopHa (13.16, 13.17):

a) %JE,

6) %\hzo;
1,

8) ylig’

1,
6) IOE'

5) 11'6"200‘
r) %Jmo.

13
B =2.
) 132,
17
T —
) 181
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13.18.

13.19.

13.20.

13.21.

13.22.

13.23.

13.24.

13.25.

&0

BRecHTe MEOCHATENS Liof IRAK KODHA!

a) 243; 6) 52; ®) 11y5; r) 7/6.

BHecHTe NOMOMHTEABHBIN MHOMKHTEND IOK 3HAK KOpHA;

a) —-343B; 6) -113; B) -13V5; r) —-6v2.

BHecHETe MHOMKATENL nooa 3HaK KOpHSA:

0Bz 0-28  »-2V i

¥npocrrre Bhipadkerze (16.21—16.29):

a) 42 - /18; 1) 53 — /300 - V27;
6) V216 — 2/6; e) 3J5 + 20 + V8O;

B)Jm+3-\/§; m)ﬁJﬁ+J2_—JE;

1) V126 + 7J5; 3) 5v2 + V32 - J200.
a) 2vV8 + 0,5V32 — %Jﬁ + J50;

6) 2,5v98 — 2,5V8 - %\h_ ~ J200;
B) %J’?E+3J4_8—J147+J300+Jz—7;
N J2 - %\hﬁz - %Jz_'r + %4300.

a) 5V3x + %me ~ 10,/0,03x;

6) 3,2y - 8y + 0,1,/200y;
B) 443t — V12t + 24/75¢;
r} 5v27¢ - 4/48¢ — 212t

a) (3/12 - V75) - ¥3; 8) (V12 + 2418) - v%;

8) (3v5 - 2J3) - V5; r) 243 - (2 - 5V12).

2) (V7 -B)(V7 +VB);  » (V6 + v2)(¥6 - v2);

6) (@ + Vo)a - Vo) ) (V3p - 5a)(3p + Bg).



13.27.

13.28.

13.29.

13.30.
13.31.

13.32.

13.33.

13.34.
13.35.

13.36.

13.37.

a) (248 - 3v2)’; 2) (345 - 543)";
&) (V6 + viz)'; ) (V12 + v22)".
a) (Va + ¥b)'s ) (V¢ + 2o)’;
8 (Vx - 3J3); n {2vm - 5va).
a) (Vm - Jn)(m + Jmn + n);

6) (c + Ja)¢* + cd + d);
8) (Vr - 2J/n)(r + 2Jrn + 4n);
v (2Vs + 8Jt){4s — 65t + 92).

8) (Vx - ){Vx + 1); » (V2 - V2)';
0) (J; + J§)2; r) (Vm - 2)(m + 2Jm + 4).
PasznosknTe HA MHOMHTEAH Bepaxenue (13.30—13.35):
a) 2a - JE; 6) a+ \/a_b.
a)2+J(_i—J§; 6)J§+J§+ﬁ§.
a)a\/c_l+b\/5+a~/5+b\/;;
6) 2 + bJa — 2Jab - Vb.
a) a® — 5; B) ¢ — 8;
6) 11 - b% r) 52° — 18,
a) 36 — a, roe a > 0; 6)a - 50, roe a < 0.
a)4—4J¢_1+1; B)a+2J¢E+b,mea>0;
6) a + 2xJa + 2% r) a + 6Jab + 9b, rme b < 0.
Coxparure gpobs (13.38, 13.37):
a) -9, 6) m-n_

Jx +3 Jm - Jn

a)x+2\[x_y+y. B) 8—‘\[; .

J;+J§ ’ r—2\—}rs+s'

6) x* - 6xfy + 9y, 1 3a + J5b
y-x 8a + 5b + Y60ab
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13.38.

13.39.

13.40

13.44. 2

13.42.

13.43.

13.44.

13.45.

62

CoxpaTute npobh:

5+ 15, 4+2J10
e R

5)”'J_ N J10 - 7.

2 -2z’ 5 — 210
8 + 246, 4+ 214
Ry S N SN S

OcpofogmETech OT MPPANEOHAJLHOCTE B 3HaMeHaTeAe Apoln:
(13.39—13.43):

03 ») j’z-; n 2.
6) 7‘%; r) %;

B) 3

5 .
. B »
)232—J§ 25+2

8 .
O -nr P Qz _ 73'
1. 3 .
RN 4%"
2 .

» e+ Y50+ I

6
%) T3 -6 — 24 — J48 + 108~

1

. 1
Vi Bl S e S

CpaBHETEe UHCIA:
1

8 2 2
a) s7 H H 6 =y .
) 17 2+ 17 - 12v2 ) 5 VB3 + 11 — 47

¥rpocrure nupameime:
8) V5 + V6 - —L—i;
11 - 230
6) VT - V2 - —=2—.
¥o + 214



13.46.

13.47.

13.48.

13.49.

13.50.

13.51.

ITocrpoiite rpadur GyHROAK:
a) y = (V=) ny=Wz) + (=) +3
o y = (x) o y=Wz) +8-x

B)y=(\/x_g)2; :R)y=(v"1—x)g+1;
Dy=6=); @Dy=W2-x) +Wr-1) +x-1.

Pemmmre ypaBHeRHe:

a) (x - 3)(Vx - 1) = 0;

6) (x + 2(Vx - 1) = 0;

) (- 3V +1) =0
N@&-3)V=x-1=0

o) (x — 5Kx + 1)(m + L3) = 0;
e) 2 = —Wx + 4 - 2.

IIpn KaxKuX 3IRAYEHAAX TApPAMETDA @ YDaBHeHHe

x-ax+1)=0
He HMeeT KOpHei?
x -4

IIpu rKakmMX 3HAUYEHHAX [tapaMeTpa ¢ ypaBHeHUe T_i =0

HEe UMeeT KODHe?

IIpH KAKHMX 3HAUYEHHAX IApAMETDA @ YpaBHeHUe

x-a)vx-2)=0

HMeeT OB PASIMYHLIX KOPHA?

IocrpoiiTe rpapur PYHKINE:

a) y = V2x - 8x; o) y = —Jx';
(Jz +Bz) — 4.
ia ’

6) y = V=2x - J~0,125%; ®) Y=

)y = +(V2=) 9=
T y-= x(\}—O,tIx)z; H) Y= ;J—%

my=-x(3z);
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13.5). [Ina BRIYMCAEENA IVIOMAAM TPEYTOABHMKA Yeped NJIMHED Tpex

€ro CTOPOH MOKeT OHITH TpuMeHeHa dopmyna lepous (IMepon

Anerxcandpuiickuil, sepoarso, 1 B, H. 3.);
S = yp(p - a)(p - b)(p - ¢)

rie 4, b ¥ ¢ ~— LIHAB ¢CTOPOH TPEYTOJALHNKA, & P =

erc noJynepuMeTp.
BeraucalTe IIOIMANH TPeYTOJARHAKOB H 3alOAHHATE TAOaHIY:

a+bdb+e
2

a b ¢ §
13 14 15
13 20 21
17 28 39
12 b8 50
943 1043 173
2,5 3 4,6
33 2 7
3v2 8 /58
V2 V3 V5"
* TlocnenHAA CTPOKA IIA TeX, KTO MOGHT BRIMHCAATS, HIH AIA TeX, KTO XOYeT
NOAYMATE.

13.53. Pemmure ypaseHeHHe:

a) x-(V2-3)=2-3J2
6) x - (3/3-5) =5/3-9;
) x- (342 - 1) = 19 - 62;

13.54. PelunTe cucTeMy VpaBHeHHH:

x y
- + == = 22,
3x+2y=7-\/§, J§+J§ V2
a) B)
5x—y=3-J§; X +y=25.

6){x-\/§+y-\/§=5,
- fB3-y-J2=0
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13.55. ITocrpoiiTe rpadhrk GOYHKOHI:

) f) = (1+Vx) + (1=,

& fmy = 1+ V=) + (1 - V2)s
B )= (1+Vx) + (- V=)
) = 0,501 + v2)’ - (1 - v2)');
D=5+ Wx-38) + Vx—4);
)f=1+{x-3) + Va-x)
) fo)=x+(x-8) +(VI-=2);

) flx) = 1+ =L,

J;+1
u) f(x) = Ji;:_-lI -1
K) flx)=1- —-————-Jf—;:l;
x) fx) = - J’_‘—;_‘l -

M) Ay = (1 - Jx)1 + Vx)a - ») - 1.
13.56. He ucnoanaya KeABKYJAATOP, HafiINTe nepBylo Ludpy B Aeca-

THYHOH 3aliACH CHeAYIONIAX yHces: J7; VTo; 13; Y130;
J26; J260; /2600.

13.57. He ucnoaesya KaJbKYAATOD, HAHIHTe Hmeppylo IHGpY Nocae
sanaToll B AeCATHYHON salucm CJHeAVIOmuX ducera: +J0,01;

Jo.1; 0,49; Jo,4; Jo,7; J0,07; 0,13; /0,013

13.58. He nenonesya KAILKYAATOp, HalguTe NATE NEPEMX OUGP LOCHe
2amATON B JAecATHYHON 3aOMCH YHCIA \/0,99999.

13.59. 38an, ytro 4 < J2_1 < 5, oOeHUTE CACAVIOLIHE YHCAA: ,}0,21;
J0,0021; J0,84; J0,0189; 2100.

13.60. Halinure raroe-HROYDE YMCIIO @ TAKOE, UTO @ < J§ <a+0,1.
(Vrasanue: HaififuTe TaAKHe COCeHHE OEAEble YACAA, MEXKAY KO-

TOPBHIMA HAXOLHTCA YUCAC +/200.)
13.61. Halinyrre raroe-HubyIs YHCIO ¢ TAKOE, YTO @ < ﬁ < a+ 0,1.

3 Anrcbpa. Bn. &5



13.62. Ilonb3ayack cnocoboM NpeaRAYIOei 38AAYH, HalAUTe HEPBYIO

mHdpy mocae JANATOM B QUCHE \/8,33.

13.63. Briuncanre:

a) +100...02000...01 (Me:xay 1 u 2, a aaTeM Me:xay 2 1 1 mio
100 nyneii);

6) +/9999...98000...01 (e 3anmcu 100 geraTox n 100 Hyaeif).

2 — 2 _
13.64. HoraxxuTe, 4TO Ja+Jg LS \!a Jg € - Ja +JE "

2 _ 2 _
Ja z Jg re _ 2 J; £ = Ja - JE { GopMyab: CAOHCHBLY
paduKanoe ), i NpHUMeHNTE HX A YIIPOIIEHEns THRCEeT J'? - J«E;

J28 + 300.

§ 14. NPEOEPA3OBAHME BbIPAMEHMH,
COHEPYALLMX ONEPALIMIO
M3BNEYEHWA KBAOPATHOFO KOPHS

14.01. YupocruTe BEIpAKeHHe:
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x)

a) \/2+J§‘\/2—\/§;
6) VZ - 2 + V2 - 2 - J2;
B VZ V24 V2 2+ V2 V2 V2 2+ 2

r)J§-42+J§-\]2+J2+J§-\]2+J2+\/2+J§ x

xJ2-J2+J2+J§;

n (V2 + V3 + B)(V2 - V3 + VBB - 2);

e) (V3 + V7 + V10)(VB + V7 - V10)(V3 - V7 + 4/10) x
x (V3 + V7 + V10);
948 - 612 + 3/20

3J18 — 2J2T + Va5




Hokamure papencrso (14.02, 14,03):

14.02. a) V2 + 3 = %’—1;

6)J2—f=£f—‘;
2

) V2 - V3(2 + VB)(VE - V2) = 2
1) (V5 - 23 - 2) = 21 + 843 ~ 45 — 415,

1 _ 3 4
1‘.03-B)J6—_J5~—J5_J§+JE+J§)

6) (5 “J-)z [52 2:,/_'} JW

)2J9+ J_+J_
P N9-B  2H-Jes

r) V8 + 2J10 + 25 +J8-2J10+2JE = V2(5 +1).

¥nupocrure BRIpamenHe (14.04, 14.05):
4 . 12xdx . 2x

W0k 8) o 77 - 6x-ajm

a-16 1 Ja+4
Jc_¢+3 a+4-J_ a-3Ja

14.05&)(J— J_+J_}-[J§ J; i’/ﬂ\/ﬁ

) (Ve + v - 2R (g e )

[~
R

?:h

&,
o

14.06. MokaxuTe TOMIECTRO:

a)[ Va b —2Ja_bJ-[JE—J“_b+b}=JE+JS;

&

Va+vb Ja-vo b-a Va +
Jz -2 [ o _z-12 2 }= Jz

42-16Jz+16 [(2J2-4 22-8 2422

6)

4(Vz + 2

&7



14.07. YnpocTHTe BHIDAsKeHHe:
3 2q°
- b = b
a)('JE J_)+JE+bJ_+3J;——3b,
ava + bJb a-b "’

6)(J—_Jx_y+yJ[ Ve, ZJE}

W)\ Fe -
14.08. HaliguTte cuavana a’, a saTeMm a:

8) a = V15 - 4J14 — {15 + 4J14;
6) a = 22 - 4430 — {22 + 4430.

14.09. VaoBaeTBopdaeT AH YHCJAO 3 J&HEHOMY HepABeHCTBY:

a)a=J34-24J§—J34+24J§, 7x® + 58x + 13 > O;
6) a = O - 4/5 — V9 + 445, 11x* + 26x — 73 < 0?

¥Yaopocrure pmpaxenue {14.10, 14.11):

[ x Jr -Jdx-a* Jrx+dx-a*)
14.00. 8) /2 [J‘+Jx = J'-Jx-a*]’

L 1 . a+bh
? (J-'J“‘5+J5+Ja+b)°(1+ a—b}
1441, o) Y21 +Ja_b+JE_1],(JE+1 _Ja_b+JE+1}

Jab+1  Jab -1 "|Jab +1 Jab -1
(aJE+le_? . {n _ Jb .
6) ~—T }.(a b)+ﬂ_ %

o () (- -): - )

-1
p | Arvbox o, _1-Viiz }‘x22_1+1,04x<1.

l-x+l-x l+x--l+x

14.12. Bryrcnure npu 38JJAaHHOM 3HAYeHHM X

2a1+x (J_ J_}a>0b>0
L+ 2
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14.13.

15.01.

15.02.

15.03.

15.05.

15.07.

15.08.

JoxaxuTe pABEHCTEO
b"—3b—{b—1)Jb’—4+2. b+2 _1-b
B+ -+ —4+2 YE-2 140

ecnm b > 2,

§ 15. ANropMTM M3BNEYEHMS
KBARPATHOFO KOPHS

Hcnoasaya airopaTM, HIRJIEKHTEe KBEIPDATHEIA KOpDEHL M3 YH-
cex 729; 1369; 1849; 2209; 28,09; 37,21; 0,5329; 0,7569;
940 900; 289 000 000. PeayarTaT IiposepkTe no Tabannoe Kpaj-
PATOB.

Hcnoapsya alropuTM, HSBAeKHTe KBAJDATHHIH KOpeHbL M3 M-
cex 11 449; 13 689; 45 369; 120 409; 1672,81; 3080,25;
31,2481; 38,3161, 0,516961; 0,660969; 78 854 400;
82992 100; 8 408 8920 000; 9 940 090 000. PeaynrTaT npo-
BepbTe H& MHKPOKANbLKYIATODE.

Hcnonpaya anropuTM, ESBASKATE KBAJPATHBIA KOPeHbE M3 YHCeX
121; 12 321; 1234 321; 123 454 321; 12 345 654 321;
1234 567 654 321; 123 456 787 654 321;
12 345 678 987 654 321.
IMonpobyiiTe HaliTH 3aKOHOMEDHOCTH.

Henoassya ANMOPHTM, ASRICKATE KBAAPAETHEIN ROpeHb A3 uncesa
81; 9801; 998 001; 99 980 001; 9 999 800 001; 999 998 000 001;
9 999 999 999 800 000 000 001. IlonpobyitTe HaitTn saxomo-
MEPHOCTE.

Hcenonssysa aaropuT™, HSBASKATE KBAAPATHEIR KopeHL N0 BTO-
poif mocae sanATON OHGpH M OKPYIVINTE OTBET RO LeCATHIX:

V25 V20; 0,2; 15; V15; V150; V0,15,

Henoasaya aropuTM, RIBJIEKHTe KBAADATHEIE KOPeHE A0 BTO-
poli mochae samATol oHGPH B OKDYIVIHTe OTBET RO JecATHIX:

v3; Vi VL V17 V235 J2.3; V11,55
Hcrnoassya AlIroprETM, OLpeResHTe, MeXIy KAKHMMH COCeTHH-
MM HATYPAIBHEIMH YHMCASMM BAKJIQUeHE YHCH4: \}444 333;
J883444; /128456 789; /987 654 321.
Hcnoapsya alropETM, Hala®Te

J9,8696, /98,696, ./986,96.
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16.01.

16.02.

16.03.

16.04.

16.05.

16.04.

16.07.

16.08.
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§ 16. MmOAYNb AEMCTBUTENBHOTO YMCIIA.
GYHKUMA y = |x|

Brruncaure: |3,05(; |-4,2]; (0,999 — 1,01]; |[V2 - V3|,
|x — 8,14| + | - 3,15].

OrmeTsTe He YACN0BOM OPAMOE TOUKH ¢ KOOPIURATON 4, eca:
BEIICMHAKTCA Ceyiompe yoloprsd: |a| = T; |a - 2| = 4; || = a.

¥opocTuTe BHpaXKeHAE: J(Jf_) - 2)2; J(l - Jg)z

B momMepax 16.04—18.15 Tpefyerca, ECOoALSYA oNpedeseHue
MOAYAA Yncia, JOKA3ATH BAyKHEE CEOHcTBa MOnyad.

Moaynes nw06oro AeMCTBHTEJILHOrO YHCJIA & €CTh HeOTPHIS-
TessHOE uMcio |al > 0.

Raxnoe qeMcTBUTEABHEOE YHUCAO ¢ HE GOJBIIE CBOEr0 MOIYIAA:
a % |a| u He MeHbIme uMcna, NPOTHBONMOJIOKHOIO MOAYJIIO!
a » —|a|, T. e. kKIS AeHCTBRTEALHOS YKCAO ¢ YAOBIETEODA-
eT HepaeeHCTRY —|a| < a < |al.

Ecau uncao @ » 0 u 4Mclao X yAOBIeTBOpAET HEDABEHCTBY
-a % x € @, TO MOZYJb YACAR X YAOBJETBODAET HeDABEHCTBY
|x| € @, u, raoGopor, ecam |x| & a, To cHpABEANIHBO HepaBeH-
CTBO —@ % X % g. QOBIYHO BTO CBOHCTBO BANMCHIBAKT B clle-
IyioImeM BHfe: —a % x % a < |x| € @, OpudyeM BaXKEO TO, YTO
3TH HEPABEHCTBa PaBHOCHJLHEI NPH JA00oM 4.

Ecnn ymcno a # 0 1 gna yHcaa X COpapelaHBO XOTa Obl OOHO
M3 HEPAREHCTE X # & MAH X & —a&, TO MOAYJIbL YHECAA X YAOBIET-
BODAET HepaBeHCTBY |x| # a, M, maoGopoT, KamA0e TUCHAO X,
yAoBJIeTBOpAOilee HepaBeHCTRY |x| » &, 6yaeT yaoBmeTBOpATH
XxoTa OE OZHOMY M3 HEPABEHCTB X # 4 HIH X % —a@. OObIuHO
3T0 CROMCTRO BANHMCEIBAIOT B CJEAVIOLIEM BHAE:

x> a,

X< -a
IprYeM Hepexof OT COBOKYIIHOCTH K OLHOMY HEPA&BEHCTBY H
00paTHO MOXMHO COBepIUATH IIpH AW0OM Q.

= |x| > a,

Mopgyns cyMMB! JEYX 9Hcesa He Goibiue cyMMBL Monyaeit oTHx
uucen: |a + B| < |a| + |b|. Do croiterso ecrecTReHELIM 06pasoM
DaCTIpoCTPAHAETCA HA A060e KOHeUHOe WHCJIO CIaraeMBIX.
Hanpumep, |a + b + ¢| < |a] + |B] + |¢|-



15.09.

16.10.

16.11.

16.12.

16.13.

16.14.

16.15.

16.16.

18.17.

146.18.

18.19.

14.20.

Moayia, pasHOCTH ABYX 4YHCe HE MEHLINE DasHOCTH MONyAeil
erRx 9ucen: |a — b| = |a| — |b].

Mozgyns NpouaBefieHNa ABYX UHCe] PABEH MPOMABEfeHHIO MO-
aynedt sTux umces: |a-b| = |a|-|b|. dna npousponsroro Ko-
HeuHOro YMe/ia COMHOKMTeNel AaRHOe CBORCTRBO coXpaHAeTcd.
Hanpumep, |a-& - c| = |a| - [8] - [¢].

Mozyas 4acTHOTO ABYX YNCEI PABEH YACTHOMY Mogyielt oTHX
& 4
YHCEA: |b| = H. 20,

Mogyas crenennu |a*] = |af', n € N, npuuem, ecin n = 2k —
YeTHOe uMcao, To |a[* = a** B yacrHOCTH, AOKE&KHTE, UTO
|af* = |a®| = a®.

Monynb PE3HOCTH ABYX THCEJ PaBeH PACCTOARMIO MEXAY TOY-
KAMHA YHCJI0BOH NpAMOi, HM300paKaAIOIIAMH 3TH 4YHCIA.

CyMMa MofyJiell umces] pABHA HYJAIO TOrAA H TOJALKO ToOraa,
KOTAA Ka@kAoe YKCAO PABHO HYIIO:

la] + 18] +]e| + ... +[d]|=0=a=b=..=d=0.

Moagyne paSHOCTH MOAYJIEH ABYX uHMceJ He 50JbIIe MOAYAA
paanocTu aTHx uncen: ||a| + |b|| < |a - b].

Pemure ypagmenus: |x — 5| = 5; |17x + 7| = 17;
|+ x-1=1;|x]|=x;|x-2|=2 - x.
BrruncanTe:

2 2,3 - V5| : ) | V128 + Vi35 - 2Vi2a|
9- 45 - 0,3 M_M-E
Haiianre zHsYeRNe BEIPASKEHHAS:
a) |53 - 7| + | V53 - 58| + |75 - 9);
6) |19 - v2| + |19 - 22| + |19 - V2| + 19 - 642];
B)|1—‘\/3_7|+|2—‘\/3_7|+...+|6—‘\/3_7|+6'|7—‘\/3_7|;
) |V181 - 1| +|V181 - 2| + ... + | V131 - 10| + | V131 - 11| +
+11-|4131 - 12].

Hoxamnre, yro |a - b| =|b — a|.
x+y<0,

Iyers 1% > O, CpaBEHTe ¢ HyseM pasmocts |x| — |y|.
¥ < 0.
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16.21

16.22

16.23.

16.24

16.25.

16.26

16.27
16.28

16.29

¥opocrure BHpa:xenne (16.21-—18.27):

- (2la| - 3|5X2la| + 3[2)).
3la| + Blb _

* el =B’ ecx a=22bub20.
s - 218|

8la] + [o] © €T b=-08ama=0.

3la eCIIn b _ . 3
* 2a] - 7] 28+ 70 %

a’ — 3la} - |b] + ¥

52T 2l b —5F ecomn 3a® - 5ab - 8°=0ma+ b =0,

Clal =], lal + 18]
ol + fel * [al = ol

- (Ja| - 8B + (3lal + |B)*.

. lIyeTh Toura A Ba uncaosBoif npaMoli mMeer KoopAHMEHATY 4,
a Touka B — rooparuary b, Toura O — xoopamuary 0, a Toq-
ka £ — roopzusary 1.

a) Haiigure amuem orpeakos OE; OA; OB; AB; AFE; BE.

6) CpaBaute OA + OB 1w AB, ecau unHciaa 4 ¥ b HMeloT pas-

JAYHBIEe SHAKH.
B) Cpasaure OF + OA n AE, ecqu uHCAO & OTPHLATEJLEOE.
r) Hokamure, uto ecnm AE + BE = AB, o (1 — a)p — 1) —
OOACYKHTEABR0e YHCIIO.

. IlycTs Toura A ma uHcaoBoOif npaMoll EMeeT XOOpPAEHATY 4,
a Toura B — roopamaaty b. JoraduTe, YTO PACCTOSHHAES MEXLY
TouxaMs A u B pasno |a — b|.

16.30. Joxaxure, uto |x — a| = 2 Torga ¥ TONLKO TOTAA, KOTAA pac-

CTOAHHE OT TOYKE ¢ KOODAMHATOH X JO TOUKH A ¢ KOODIHHSE-
TOH @ paBHO 2, IpUueM Takux ToueK ase: M (a — 2) n My a + 2),
B TOYKA A ABAAercA cepeguHoil orpeara M, M,.

16.31. Haiinure Bce TOUKH X Ha THCAOBON IpAMOH TAKHE, YTO BRITIOJI-

HAETCA YHKesaHHOe papeHceTBo. JlaliTe reoMeTpuuecKoe TOJKO-
B&HHE 3TOMY DABEHCTBY:

a) x| = 8; r) |x - (-4)|=5;
o) |x - 3| = 5; o |x+ 5 =4.
B) |x - 7| = 8;

16.32. TIycts |x| = 2. Yemy MowxeT SbiTh paren |x + 5[?
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16.33.

16.34.

16.35.
18.36.

16.37.

16.38.

16.39.
16.40.
16.41.
16.42.
16.43.

16.44.

16.45.

16.46.

Hyers |x - 10| = 3. Uemy Moxer Gurh paser |2x + 1(?
Myers |x + 8| = 8, Yemy Moxer 6LrTh paseH |x|?

HOyers |x + 7| = 0. Yemy moxer 6urh paper |3x — 1|?

CyiecTByeT M TAKOe GHCIO X, uTo |x — 8| =2, a |[x — 5| =17
Ecan ga, To Kaxkoe?

CylecTByeT MK TAKOE YHCJO X, uTo [ — 9| =12, a|x - 5| =17
Ecnu pa, To KaKoe?

Myers | - 3| = 5, a |b — 3| = 111. Kakue 3HaueHEs MOXET
npuHuMaTh |a — b[?

Myers |y + a] = 523 u |a] = 37. Kakide 3naveHHA MOXKeT
npaHEMaTE |y[?

Tyers |y| = 400 u |y + a| = 837. Kakne sEayeRHa MoKeT IpH-
HEMATS |af?

IIyere |x — al = 4 u |y — a| = 7. Kakne sHaueHHsa MOMKeT
npuHEMaTh |x — yl?

Myers |x + bl = 5 u |y + b = 17. Kakue sHaueERsa MoxeT
npEAEMMaTE |x — y|?

IIyers |« + a| = 107 = |x + b| = 77. Kaxue sHaueHEua MoKeT
npuHEMMaTE |a — b|?

YrRaMATe HA YHACAOBOH NpAMOH Bce TOUKM ¢ KOODAHHATOMN X
TAKHEe, 4TO:

a) |x| = x; Nix+4/=4+x

6) |x| = —x; n) |x—6|=6-x;

B |x-Tl=x-17; e)|x + 5| =-x - 5.

YKeKKTe Ha YUCJAOROH NMpAMOIl Bce TOUKHM ¢ KOOPAHMHATOH X
TaKHe, YTO:

a) |x| < x; Nix-8<3-ux

6) |x| < —x; Dix+5]<5+x;

B)|lx -8 <x-3; e)|x+ 2| < -x-2.

YHaKHTe HE KOODAHMHATHOH mpaAmMoit Boe TOMKHE ¢ KOODAMHATOM X
TaKHe, 9TO:

a) |x| > x; n)|x-5|>5-x

6) |x| > —-x; Dlx+ 77> T+ x;

B)|x— 8> x-8; e) |x +0,2| € 0,2 - x.
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16.47.

16.48.

16.49.

15.30.

16.51.

16.52.

16.53.

16.54.

16.55.

74

CpaBHHTe BrIpaskeHua x = [a + b| u y = |al + |b| upr a = 9,
b=11;a=0,b=-T;a=-5,b=11;a=-3,b=-24;a=19,
=-111.

IIpu KaKMX aHAYEHHAX @ ¥ b BBITOAHAWTCA JaHHEE YCIOBHA?
Ha ocHOBAHMH NOAYYE€BEHEIX Pe3YJLTATOB CPABHHTE YHCJIA
la + b| = |a| + [B]:

a)la + b| =|a| + |b]; e}la+bl=a-b;
6) |a + b| = |a| - |Bl; x)|a+bl=b-a;
B) |a + b| = [b] - |a; 3)|a+bl=a;
r)a+b|=a+b; u) |a + b| = -b.

a)l|a+b|l=-a-b;

Moryr Ju CcyIIecTROBATH TAKMe umuciaa & ® b, uTo |a + Y| <
< |la — b|? Ecau MoryT, npHBeAuTe IDEMED.

MoryT JH CyIIecTBOBATh TaKHe umcas 4 u b, uro |a| — |b| <
< |a + b| < |a| + |5|? Bcan moryr, mpureguTe IpuMep.

MoryT 1 cymecTBoBATH TaKHe uHcia a H b, uro |la| — ||l <
< |a + b| < |a| + |b|? Ecir Moryr, npuBeguTe MpUMeD.

Jokaxxure, uro Bee Toukr M(x), KOODARHATA KOTODHIX YAOB-
nerpopsaeT ycxormio |x — a| + |b - x| = |b - a|, «samoanaioTs
0TPeaok, KOHIE KOTOPOTO HMEIT KOOPAWHATHI & H b.

YRamxuTe HE YHCIOBOU NpAMON BCe TAKHE TOUKHM C KOODAH-
HETOH X, 4YTO:

a)|x|+[2 - x| =2; Djx+4f+ |5-x=9;
6)]x - 3| +|8 - x| = 5; o |x+ 5+ |11 - x| = 16.
Blx-7+]|x|=T;

HaiiTe reoMeTpHuecKoe TOJKOBAHHE 3THMM PABEHCTBAM.

VraATe HAEMEHbLIIee 3HAYCHHE BLEIpAMKEHHNA:

a)lx;  6lx+3 s)|xl+3  1)|xr-6|-6.

JoKRaKHTe HepaBeHCTBO:

a) |x| > 0; B) |x -yl < |x| + |u;

6) |x| > x; r)e—dl<|a-b+|b-d
(nonpobyiiTe HCIONBIOBATE
IIVHKT B).



16.56.

16.37.

15.58.

16.59.

16.60.

16.61.

Henonssya ceoficTsa MOoyAs, HOKAXKHTE HEPABEHCTRO:

a) x| +]3-x| > 8;

) |f+38]+|F+5>2;

B) |[d — 1|+ |d + 54| + |8 — 2d| > 56;

ry|d - 1|+ |d + 54| + |3 - 2d] > 56 — d°.

PaccMotTpuTe HepaReHCcTBA Ha3 3agaun 16.56. Haligmre, ecou

3TO BOAMOKHO, 3HAYEHKA epeMeHHOHR, TP KOTODEIX HepaBeH-
cTBO ofpameerca B paBeHCTBO.

Hcnonesasya cpoiicTBa MOAYIA, AOKAKKTe HEeDABEHCTBO;
a)|la-2|+|la-cl+|a-11]29;

6)[3a - d*| + [2a — 4] + |a + 5| = &°.

HailiguTe EaMMeHbllIee 3HAYEERE, KOTOPOE MOMKET NPHEMMATL

BHIpasKeRHe (YKAKHTe KaKoe-nubo BHAYeHuE NepeMeHHoM, B KO-
TOPOM IPHBMMAETCA 3T0 HAXMEHbIee 3HAYCHHE):

a) jx| + )22 — «|;

6) |x — 1] + |x -+ 445[;

B) |8x + 5| + |21 + 3x|.

HaiiauTe BaMMeHbINEe 3HAYEHHE, KOTODPOE MOMET OIPHHEHMATE

BHIpAXKeHNe (YKAXKWTe Karoe-1nbo 3HAYeHWe epeMeHHOH, B KO-
TOPOM IDPMHEMMAETCA 3T0 HaMMeHbIlee 3HAYEHHE):

a) |[x? — 8x — 3| + x* — 8x + 100;
6) |x%+ Tx + 1| +{Tx + 4| + &%
B) [8x + 1]+ |12 — x| + |5 - 2x|.

HaiiarTe Bce TAKAe HATYDANLHBIE 1, OPE KOTOPHIX 9HCNO B —
HATYPANbLHOE:

a)k=|5—Jl—3|+|J1—3-n|;
6) k=|10 - 58,3| + |n - V58,3
a)k:|5J§—1|+|J§—7|+In-J§—325I;

Dk=|t3 11| +|V8 - n|+|@? - 50 +12)- V2 - 97|
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PaccmorpaTe rafanny @, NOAL3YACE YKASAHEAMH B TPEThEM CTOJG-

me, AOKAMKHTE CIeAyIoLIHe Ba)KHLle H

CBOMCTEA.

HCIIOAb3YEeMBIE HA NDAKTHKE

16.62.

lal=a=a>»0.

Crnegyer u2 onpegeleHuA
MOTyAA.

16.63.

le|= - =a <0.

Cnenyer na oopeeNeHHA
MOTYAA,

16.64.

jal = b= [

Cnexyer u3 onpegeneEns
MOTYJIA.

16.63.

la + & =la] + [b] =
e=a-b20.

IIpu mobrx ¢ 1 b copasegABo
HepapeHCTBO

le + b} < |a] + |bl

roTopoe ofipalllaeTcs B DEBeH-
CTRO, ecau duciaa ¢ ¥ b ogEOrO
3HAKA PUTH KOTJA XoTA O OZHO
N3 HHX papHo HyAW. Eciman b
HNEIOT NPOTABOIONCMKHENE 9EA-
KM, TO, OUEBHAHO, BHITOMHAETCA
CTpOTHI 3HAK HEPABEHCTBA,

148.66.

la - b} =la + [b] =
=a-b<O0.

Cnegyer ua sagazu 16.65, rax
KAK PAREHCTBO MOMCHO SAIHCATH
B BHAE

la + )| = la] + |-bl.

16.67.

la + 6] = [e| - [B] =
s@+b)-b<O.

Cnexyer u3 sagaxs 16.65, rax rax
DPABEHCTBO MOYKHO 3AIHCATE B BHIL

l(a + &) + (1) =|a + b + |-b|.

16.68.

la - =|a| - [b] =
s @+b)-b>0.

Cneayer n3 sagaun 16.67, Tax
KaK

la + (-b)| = lal - |-l

16.69.

lg| + [bl=a+& =

a0,
e
b= 0.

IIpr nw06EX HEOTPHOATENBHNX
¢ ¥ b paBReHCTBO COPABEIHEO.
Ecam a m b uMmewT nporuso-
TOMOMERIe 3HAKHY HJIM OTPHIA-
TEAbERI, TO

a+b<lal + 18
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lal+ pl=z=a-be=

POaBeHCTBO MOM(HO 380HCATH B

16.70. o [0 BEAC
b <0, la| + |-bl = e + (-b).
lg| - bl=a -8« Ecnu a ¥ b HeOTPHOATEJAbEH
a=h WIH DaBHBR Meay coboli, To
16.71. ’ pabeHCTS0 crpapesInBo. Ecom
= {“30’ @<0,b>0mma>0,b< 0,70
b0 pPABEHCTBO HEBOIMOXKHO,
la + bl =|al+b =
PaneHCTEO0 MOMHO IAOACATE B
16.72. b=0. BHZe
= {“;’;’0’ la + b] - la]= @+ B) - a
az=0.
la + b =la|-b e PaBeRCTBO MOMCHO 3AMHCATH B
B = 0’ BHIE
16.73. I l-a - b] - |-a} =
a < 0. =(—a — b) - (—a).
b=0 PaReHECTRO0 MOM¥KHO SAOHCATH B
=a- ’ . (2
16.74. labl = a - |b| = [a S0, BUA
8] - dal - @) = 0.
16.75. la + b>a| + [b} = HcnonssyiiTe AepaBeRCTEBO
=a-b2>0. la + 3| < Ja| + [b].
676 la — b|>|a| + |b] = Hepapenerso moi¢HO 3ammcaTs
=g -b<0, B BRAC
la + (-b)| > la| + |-b].
wr la +8|<|a] - [B] = HepaseHCTBO MOMKHO 3aIMCATH
Fi e (@+b)-b<0. B BRAC
l(a + b) + (-b)} = |a + b] + |-bl.
la - 8| <|a| - [b] = HepaBeHCTREO MOMKHO 3AIIHCATD
16.78. E ENAE

=@-b)-b>0.

[ta — b)Y + b] > |a - b| + |bl.
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16.79.

16.80.

16.81.

16.82.

16.83.

16.84.

Hocrpoiite rpaduk QyHKIMNR:

_ £ +3x410, _ -1
a)y_|x*+3x+10|’ BY= ST

_x, _xX -1
ﬁ)y—m. P)y_—[le |x] + 2.

Tlocrpoiire rpadmr dpyarmun f(x) = | x| 1 meeneayifire sy byuk-
OHEI 00 CIenyoIueMy NIany:

1} obnecTs onpeaeneEns (PYHKIOIMM;

2) mEOXMtecTBO sHAYeHHR QyERIUR;

3) npoMeKYTKH MOHOTOHHOCTE (C AOKASATEJILCTBOM);

4) gyan GYHKINH.

HafiznTe Hauboablllee H HAMMeHbIlee 3HAYEHHA (DYHKINE
Y = |x| Ha oTpesxe [-2; 5].

Haitaure pas=EOCTh MeMAY HAMOOALITHM M HANMEHBIIAM ZHA-
YeHuAMHK QYHEKIHMK y = |x| HA oTpeake [-7; 2]

Haitanre Boe HATYPAALHBIe 3HAYEHUA X, OIPX KAKAOM M3 KOTO-
pHIX sHavdenHe GYHROEHN i = |5 - 3J§| + |3J§ + x| ABJAeTcA
HeTypanbHeIM uncAoM. IlocTpoitte rpadmk aroit pyarmunE,

x+1
HaiigrTe Bce HATYpalbHEE 3HAYEHNA BHIpAXeHHA 1o

TIPH Ka)XA0M H3 KOTOPLIX 3HAYeHHe QYHKIUR y = |5 - 42 | +

+(4v2 + ;‘;1 ApAferca ueiabiM yrceaoM. Ilocrpolite rpadur

oroif QyHRIMH.



"5‘ KBARPATMUHAS DYHKUMA.

®YHKUMS y = &

17.01.

17.02.

17.03.

17.04,

17.05.

17.06.

17.07.

17.08.

17.09.

17.40.

§ 17. oyHKuMa y = k2,
EE CBOMCTBA M FPADMK

ITocrpoliTe Ha OfHOM uepTeixte rpadurH DYHKIHI:
2
y=x% y=2% y=1x% y=35 y=35a
ITocrpoire rpadukm Tex e ysrumit Ha orpeske [0; 2], p3aB
Goabmoit maciTab (KanpuMep, 4 KJIETHH).

PaceMorpure faHABIE HA yepre:xax rpadbuxu y = f(x), nepene-
CHTe MX B TeTPAAbL H HA TeX K¢ PHCYHKeX IOCTpOHTe NPYrHM
ureroM rpaduru gyuxnui y = —f(x) (cM. dopsan).

Tocrpoitre rpadur QYHEKIOAR ¥ = —X° A ONMIIATE ee CBOHCTEA
D(y); E(y); npoMe:XKyTKH BOBPACTAHMA M yORIBaHEA; Harbomb-
Imee ¥ HARMEHLINEe 3HAYECHAH; HYIAR PyEKOIHA.

IIpn raxux sEaveHHaX k rpaduk QYHKIMH § = kx® mpoxoxmT
yepes TOUKY:

a) M(1; 2); 6) K(-2; -7); ) T(-5; 2)?

TTepecekaer nu rpadpnx Gyuroan ¥ = 1,3x” orpesor AB, ecan
A(-1; 1), B(2; 6)?

Ilepecexaer nz rpadur GyHKIEM y = —x* orpesor AB, ecam
A(-13,04; —169), B(29,3; —900)?

HaoGpasuTe Bce TOYKH KOOpAHEATHOR nnockocTH, aGemmeca
KOTOPBIX paBHa 2, & OpAHUHATA!

a) Goanre 4; 6) mMeEnIe 4.

HazobpasuTe BCe TOUKH KOOPAHHATHOM NJIOCKOCTH, ODAKHATA
KOTODHIX GOJIBILle YAROEHHOrO KBAAPATA AGCIIMCCHI,

HzobpasATe BCe TOUKH KOOPBHEHATHOHN NIOCKOCTH, OPKHHATA
KOTOPBIX MeHbIlle NOAOBHHBI KBAADETS AGCIHCCHI.
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17.44. Iyers f(x) = 2% + 6x — 1. Tocrpoiite rpaduk GyBROAR
y=03f(x—-3)+ 3.

17.12. IIyems f(x) = x* - 4x + 17, Tlocrpoiite rpadhmk dhyRKIIE
y=-2f(x — 2) + 58.

17.13. lyers f(x) = % MocTpoiite rpark GYHROUH ¥ = —f(—% .

Haiiapre sapmMenbnree 1 HaMGoILIIEe SHAYEHNA HYHKIOMH Y = 24
(17.14—17.16):

17.14. a) Ha oTpeare [-2; 2]; 6) ua otpeake [-1; 0].
17.45. a) Ha orpeske [-2; 1]; 6) Ha orpesre [-1,5; 2].
17.16. 8) Ha nyue [0; +oc); 6) ua ayge (—oo; 2].

Haiigure Hanbonrmee B HAWMeHbINee 3HaUYeHHS (QYHKIHH

y = —0,5%* (17.17—17.19):

17.17. a) Ha nonymaTepeare [-2; 2);
6) ua orpeske [0; 2].

17.18. a) Ha nonyunTepsane (—-2; 1};
§) Ha otpeske [-3; 2].

17.49. a) Ha nyue [-4; +o0);
6) Ha ayue (—oo; 4],

Hana dhyaxoua y = f(x), rae f(x) = 2x°. Haitgute (17.20—17.23):
17.20. a) f(a); 6) f(da); B) f(—3a); r} f(2a).
17.21. a) f(a + 1); 6) f(b — 2); B) fle + 11); r) f(d — 13).
17.22. a) f(x + 1); 6) f(x — 3) B) f(x + 9); r) flx - 1.
17.23. a) f(x) + 1; 6) f(x) — a; B) f(x) - 5; r) f(x) + b.
17.24. Oaua dyarourda y = f(x), roe

2%, ecm -1 € x € 1
f(x) =
2,ecnl < x % 6.

a) Haitnure f(2); f(6); /(8).
6) IocrpoiiTe rpadbuk Gyuxuum y = f(x).
B) IlepeuncanTre c¢poiicTBa PYHKIAH.



17.25. laga dyaruma y = f(x), rae
—3xl eemm-1< x <0
f(x) =

ix,ecnn0<x€4.

a) Haitmure f(0); f(2); f(4).
6) IlocTpoitte rpadbuk ¢yHKoER ¥ = f(X).
B) Ilepeuncanre cBolicTBA DYHRIHM.
17.26. Jana ¢pyarnua y = f(x), rge
2x%, ecrn -4 < x < O;
f(x) =
2x + 3, ecmn 0 < x < 1,
a) Ha#tanre f(-3); 7(0); f(1).

6) HocTpofire rpadrk dyHKouR ¥ = f(x).
B) Ilepeuncnrre ceoiicTBA QPYHKIH,

17.27. Jana dyurous y = f(x), roe
-2, eenmr -3 € x % -1;
f(x)= {-1, ecim -1 < x < 0;
-8x —l,ecin 0 < x < 2.
a) Hadtxnre f(—2,5); f(-0,5); f(4).

6) Hocrpotire rpadur dyurunun y = f(x).
B) ITepeuncaure cRoicTha HYHKIHH.

17.28. laua dyuxoua ¥ = f(x), roe
x,ecnE -4 & x < -2
f(x) = <-0,52%, eciu -2 < x < 2
—2,ecmu 2 < x £ 3.
a) Hatizure f(—2); f(2); f(2,4).

6) IlocTpofite rpadnk dyaknun y = f(x).
B) IlepeuncauTe cpoficTea GYHKIINH.

ITocTpolite rpadur ypasHenus (17.20—17.32):
17.29. (y — )y - x) = 0.
17.30. (y - ) - x)=0.
17.31. 2 - x* = 0.
17.32. - 2Ny - H=0.



17.33.

17.34.

17.35,

17.36.

17.37.

17.38.

17.39.

18.02.
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ITocTpoitTe rpadpHK YpABHeHMS M OOpefieinTe KoauyecTBo 0
IIEX TOYEK 3TOIC rpadKa X NpAMO x = @ ANA Kaxkgoro 4 € B:

a)y -x'=0; By - ) +2)=0
6) (¥ — )Y - x)=0; r) @ - - xH=0.

IlocTpoiiTe rpaduk YpABHEHEA H ONpeNeNHTE KOJHYecTRO ob-
IMX TOYeK HToro rpadmea u npaMolt ¥ = @ KA Kexxgoroe ¢ € R:

a)y’ —x'=0; B) (¥ - )y’ + x) =05
6) (y - )y - x) =0; r) (¥ - 2Ny - ) =0.

TIpx KAKKX 3HAYEHMAX 4 CYMIECTBYIOT TaKrke sHaveHnda k € (0; 1),
4To ypabHeHHne kx® = a:

&) He HMeeT pelIeHuIL;

6) EMeeT pemmeHns;

B) EME€€T POBHO OAHC pemieHue?

IIpn Kaxmx sHAYEeHHAX @ CYIIECTBYIOT TaKHe 3HadyeHEA R, 4TO
ypaBHeHHe kx® = g MMeeT DOBHO OJHO pemenue?

IIpr KaKHX GHAYEHAAX R CYIUIECTBYIOT TaKue sHadeHEA 4 € (0; 1),
uto ypapHeHHe kx’ = a:

8) HE UMeeT pellleHHi;

{) EMeeT pemeHHH;

B) UMeeT POBHO OQHO pemeHHe?

IIpr KaKuX 3HAYEHHAX R CYLIECTRYIOT TAKHe BHSYeHHA 4, YTO
ypaBHeHRe Rx’ = @ HMeeT DOBHO OAHO peleHHe?

ITocrpoiiTe rpadur QyEKIMN:

3 2 “lgs_2p
= 22 +2¢°, -3 3
B)y= =77 By=—"F273

§ 18. ovHKuMa y =X,

EE CBOMCTBA U TPADMK

ITocTpoiiTe HAa OFHOM depTexKe rpadEKH cneRyIOIRX GyHEIMIL:
-1 -2 1 _3 _4
T VS Y=o ¥ 2 ¥ %
Ilocrpoiite rpadukn GyHrnml, yresagHeIXx B Ne 18.01, ma or-
peaxe [0,25; 4], Bass 6oaninoi Maciureb (Hanpumep, 1 = 2 kner-
KaM),



18.03.

18.04.

18.05.

18.07.

18.08.
18.09.

18.10.
18.11.
18.12.

IocTpoiiTe Ha ogHOM 4depre:xe rpadmrn GYHKIMTIL:

N 3 __3 N -2 __9
= x =Tx ¥T v V=T VE Ty

w

IToctpoiite rpadrr PYHROHRE i = % H ONMIIHTEe ee CBOMCTBA:
D{y); E(y); IpoMexyTKM BOZPACTAHKA X YORIB&HMA; TOUKH BK-
CTPEMYME; 3KCTPeMyMbl; HanGoJbiiee M HARMEHbLIIee JHAYE-
HMA; HYJIH (QYHKIMM; SCHMITOTHL; IIEHTP CHMMETPHH,

IlocTpoiite rpaduk GyHKIHR Y = —% H OIHILNHTe ee cBOHCTRA:
D(y); E(y); npoMexyTKH BOBPaCTAHEA X YORIBAHMA; TOUKH BK-
CTpeMyYMA, DKCTPEeMYMEI, HamboAbIIee ® HaAHMMeHbIIlee 3HAUYe-
HHA; HYAM QYHKIHHM; 8CAMITOTEL, TEHTP CHMMeTPHH.

IMocrpoliTe rpadmar @ymcrmn y= %, x € [1; 8] u onEmmuTe O

ceofterea: D(y); E(y); IpOMeXYTKH BOSpACTAHHNA u YORIBAHNA;
TOUKH dKCTPEMYMA; BRCTPEMyMEl; HarGokllee 1 HaMMeHLIoee
gHAYEeHHA; HYAR QVHKIHH.

Ilpn xakHx sEadeHEAX k rpaduK QyHRUEH y = % NPOXORHT

yepes TOUKY:
a) M(1; 2); 6) K(-2; -7); B) T(-5; 2)?

Hatigute Hauboabinee H BauMeHbIllee IHeYeHNA QYHKINY Y = %

(18.08, 18.09):
a) Ha orpeake [-2; —1]; §) ua orpeske [—4; —2).
a) Ha nyue (—o°; —1]; 6) ma nyue [2; +oo).

Hafizure HanGONbIee ¥ HANMEHLINee 3HEYeHUH (DYHKIMH
y=-2 (1810, 18.11):

&) Ha otpeske [-2; -4} 6) Ha oTpeske [-2; -1}

&) Ha ayue (—oo; -1]; 6) Ha ayae [1; +o0),

OnpegennTte ¢ NoMOIIEI rpAdHKOB YUCAO PeIlleHHH CHCTeMEI
YPABHEHHIA:

- _3 =
g " % 6) 17
x -2 —2=0; 3% — 4y + 12 = 0.

] le
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18.43.

18.14,

18.15.

18.16.

18.17,

18.19.

18.20.

18.21.

84

Hdana pyrrord y = f(x), rae f(x) = % Hoxkaxure, uro

flx+ 1) -flx-1)= —éf(x+1).f(x—1).

TlocrpoiiTe TpadgnK ypaBHeHHA:

a) xy = 3; B) xy = 6;

6) (xy - 1)y — 3) = 0; r) (xy - 2Uxy + 5) = 0.
Heua dyurums y = f(x), rae

—%x*, eciM -3 < x < O

flx)={2x,ecax 0 < x = 1;

g,ecnnx>1.
X

a) Hafinmre f(=3); A(1); £(10).
6) Tocrpoitte rpadpur dyukuuu y = f(x).
B) IlepeuncinTe croiicTRa QyHKIMH.

TlocTpoitte rpadur dyHKIMH:

1,2
3" "3
x* + 2x

x—-3
x* - 3x

a)y= ; B y=

4
x

Haitanre abcoucey ToduKE rpadris ¥ = —» €CAH €€ OPARHATA

paBea 16.

Haiigare Tourn rpadnka y = % ¢ PABHEIMHM KOODAHHETAMH.

C moMolnpio rpadHKa HYHKOUH Y = —% ONpefenuTe, HMeeT
JNE oTpe3oK AB TOUKM, IDMHANIEKALIKE STOMY IPAPHKY, €CIIH:
a) A(-1; 1), B(2; 6); B) A(3; 1), B(-1; -3);

6) A(-3; 3), B(0; 0); r) A(-2; 0), B(0; 100).

Haitarre HA 0CcHM OpAMHAT Kakywo-Aubo ToUKY M Takyio, 4T0
oTpeaoKk AM, rae A(8; 0), rMen 65l ¢ rpaduKoM dYHEKIEN Y = %
ABe oflHe TOUKH,

Hajdigure HEa ocx OPAMHAET KAKYIO-THGo Touky M Takyio, uyTo
orpesox AM, roe A(—8; 0), ue uMen 651 ¢ rpaduKoM QYHKIER

__2
y=-% o6IIMX ToueK,



18.22,

18.23.

18.24.

18.25.

18.26.

18.27.

18.28.

18.29.

18.30.

18.31.

18.32.

18.33.

Haobpasure Ha KOODAMHATHO! InockocTr Bee Toukm M(x; y),
I8 KOTOPHIX NMpOH3BefeHHe MX KOODAHHAT:
&) paBHO 2; 6) Menbine 2; B) Goabme 2.

llonamn're.qmrpa@nun@munﬁy=% 1-1y=ch"‘npua'zl:tk2

He MMeloT 00IHX To'ueK.

Jdoxkaxxkute, uro rpaduxkn GYHKOHH ¥ = —% H Y = X He HMeIOT
obIMX TOUeK.

Jokamure, dro rpadrkn dyaruml y = —% H i = —X HMeKT

IBe O0LIHe TOYKH.

OnpenenuTe LIEHY OTPedKE IPAMOH X = 3, KOTOPBIN BEICEKAIOT

Ha He# rpadurn dyHROmEH 1 = % RY= %

OnpegenuTe JAHAY OTpeska npaMolt x = —22, KOTODEIA BEICe-
“ 32 12
KaloT HA Hell rpaduku GYyBRUMH i = 1ix ¥ ¥ = "1ie

TIpu kakoM anaveHHH @ rpadurn GyHERUUN i = % BEY = %

BRICEKAIOT HA NpAMOil X = ¢ oTpesork gamHoif 177

OnpegennaTe IINEY 0TPe3Ka NpAMOiL ¥ = 6, KOTODHIH BHICEKAIOT

HA Heil rpaduky byHKIMIE y = % Hy= %

Onpegenure ANIMHY OTPe3KA OPAMOR y = —4, KOTOpBIH BRICe-

xaoT HA Helt rpadurn GYVHROEH Y = ——16—5;-1; ry= %

IIpn xakom ssadeHun b rpadpukm byHknnil y = —% AY = %
BLICEKRIOT HA TIpAMOiL ¥ = b oTpesok fnmuolt 77

Hatigure Toukm rpadmka GyHROAR ¥ = %, pPa&BHOVAAJICHHBIE

0T oceil KOOPAMHAT.

Hafiaure Toukn rpaduka GyEKIHHE Y = —%. P&BHOYAANIEHHLIE

OT ocell KOODAHHAT.
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18.34.

18.35.

18.36.

18.37.

18.38.

18.39.

18.40.

18.44.

18.42.

18.43.

18.44.
18.45.

18.46.

86

1
He rpadunke GyERORH ¥ = —; YKAKHTE IIECTh AP TOUCK,

CHMMETPHYHEIX OTHOCHTENBHO HAYAAA HKOODRHHAT.

Haitaure roopBEHATH TOYeK A B B, ecin oHE neXAT Ha rpadmn-
Ke QYBEROHH I = ‘% H npH 5ToM abcomeca ToukH B paBra 2,

a cepenuHO® oTpeska AB ABAAeTCH HAEYAJO KOODIHHET.

Haiiaure KOODAMHATH CepefMHBI OTPe3K&, BHICEKAEMOTO HA
npamoii ¥ = 23,4x rpabuxoM GYHKLIEM ¥ = %—3

HzobpasuTe BCe TOYRHA KOOPAHMHATHOR NaockocTH, OpAMHATA
KoOTOpLIX Bonblie ylcna, ofpaTHOro abeiucce.

HsolpasuTe Bece TOYKH KOODARHATHOH NIOCKOCTH, OpAuHATA
KOTOPBIX MeHbIIe uHcHa, obparHoro abemmcce.

HaolpaznTe Bce TOUKH KOOPIHHATHOH INOCKOCTH, NPOH3BEAE-
HHe KOODARHAT KOTOpPHIX MeHbIne 1.

HaobpasuTe BCe TOURH KOOPSHEATHOH TIOCKOCTH, KBAAPAT CYM-
MBI KOOPOHHAT KOTOPHIX GOJEINe KEAJPATA MX PASHOCTH HA 4.

HzofpasuTe Bee TOUKH KOODAHHATHOM IUIOCKOCTH, KBAAPAT CYM-
MBI KOODAHBAT KOTODBIX MeHbIle KBAAPATA MX PABHOCTH Ha 8.

IIyers fix) = 3 . INocTpoitre rpadmr QyExmmm:
a) y = f(—x); 6} y = —f(x}; B} § = ~f(~x).

Ilyers f(x) = z 1 - Lloctpotite rpadmk dpynrmym ¥ = 0,3f(x — 4).

Ilyers f(x) = x. IocrpoiiTe rpadbux GyEkomm y = _f(_%),

ITocTpoiite rpadpur ypasHeHRA:

Dr-Dy-0=0 8 L =0;

)—“— 0; r} (yx - I)yx +2)=0

ITocTpoiiTe rpadEK ypapHeHHMA M COPeReJNTe YHCJIO O0LIHX TO-
uek 3Toro rpadmka B npamoii y = @ gaa scex a > 0;
a) (yx — Iy - x)=0; B) (yx - 1)(yx + 2) = 0;

)k 0; ryxy + - =0



18.47.

18.49.

18.50.

18.51.

18.52.

18.53.

IIocTpoiire TpaduK YPABHEHUA 1 onpede/InTe THCHAO 0DIINX TO-
YeK 3TOro rpadmKa ¥ npaMolt y = ¢ anda Beex ) < g < 4:

a) (Byx — 1M2y +3x) = 0; B) Oy%x® — 4 = 0;

6)%%:0; ) (xy + 1) — 3P = 0.

PemnTe cmcreMy ypaBHeHHMH:
2

-

2.1_5 347 =23
x v x ¥

a) - B} <
1+§.=22; l+§=31;
L lx ¥
1,745 1_7_g,
r ¥y x ¥

6) 4 ) 3
3438 _13 3_5_g.
Lx ¥ | * ¥

Haitanre pyrEnN0 f(X), YEOBNCTROPAINIYI0 YCIOBHIO
2f(x) + 3f(-2) = 2,

H nocTpofiTe ee rpadpuk.
Haiigure dyaxomio f(x), yAOBAETBOPAIOIIYIO YCIAOBHIO

sty + (3 - 222,
H NocTpoiire ee rpadux.
Ilpr KaKHX SHAYEHHAX K CYIECTBYIOT TaKkue sHavernns a € (0; 1),
‘-'l'I“O YpaBREEHHNE % = a.:

4) He MMeeT pelIesmni;
{) uMeeT pellleHHS;
B) HMeeT pPOBHO OJHO pelleHHe?

TIpz kakuX SHaUeHHMAX 4 CYINECTBYIOT Takpe spaveHnd k € (0; 1),
YTO YPABRECHME % =a:

8) He UMeeT DellleHnii;

§) aMeer Takue pemesud, UTo x € (0; 1);

B) HMEET TaKHe pelreHnd, uro x € [-1; 1]?

IIpr Kakux sgaveHHAX R ypaBHeHHe % = ¢ HMeeT pelneEne
AnA mobsx 3HadeHnit a?
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19.01.

19.02.

19.03.

19.04.

19.05.

19.06.

§ 19. NPEOBPA3OBAHMA TPADMKOB
GOYHKUMA. TPADHMKH DYHKLIA
y=fix),y=fx) + a y=fix+ b)
y=fix+b)+ a

FTpadwe y = f(x) + a

HaobpasuTe HA KOOPOMEATHON ILTIOCKOCTH 3AJAHHLIE TOUKH H
onpefesuTe, HCIOMb3YA 000OPOTH! «BRIIIE HA...» H «HHMKE HE...»,
HX B38HMHOE DACMOJ0KeHHe:

a) A(-1; 7) m A,(-1; 10); B) C(0; —6) u C,(0; —5);

6) B(2; 7) u B\(2; 5); r) D(3; -4) u Dy(3; -7).

Kak EBafiTH paccTOAHMe MeXIY TOYKAMH, MMEKITHMHA
ONMHAKORKIE OPAKHATH? 38KOHUNTe NpeAnokenne; «Ecax Tou-
KM HMeXT OJWHAKOBEIe OPAHHATHI, TO PACCTOAHHAE MeXIY
HEMMH DABHO...%

Sazanp dyerkonn ¥ = f(x) n y, = f(x) + 2. 3anoaHuTe TAGARLY
aHaYeHHH 5THX GQVHKOHA:

v 1l 4 2 4 6 7
y=f(x) 5 7 -5
y,=flx)+2 3 -11

Horaxmre, uro mobas roura rpaduka y, = f(x) + 2 c abenue-
colf x, HaxoguTCcA Ha 2 eMHEMOLI BHIILE, YeM TOYR& rpadmKra
¥ = f(x) ¢ roit e camoit abcumecoit; a rpadhEK GyHKIHNH
¥, = f(x) + 2 momro noxyunrs a3 rpaduka y = f(x) napan-
JIeNbREIM NIEPEHROCOM BAONE OCH OPAMEAT HA 2 efHHHMOE] BEEPX.

x
¥ 0 1 3 5 9

-y =Ffx) 4 -6 5
y,=fx)+38 -3 0

Sanasn! dyHELY ¥ = f(x) B ¥, = f(x) — 3. BanonHuTe TAGIHLY
aHaueHMd aTMx GyHRNW;

HoxaxcuTe, yro mobad Touka rpaduka ¥, = f(x) — 3 ¢ abeone-
cofl x, HAXOAWUTCH HA 3 eOMHHMIN HHXMe, YeM TOUKA I'PadHKa
¥ = f(x) ¢ Toit xe camoif abcumecoii, a rpadpur PyERKOHHR
¥, = f(x) — 8 MoHO DONYUHT: M3 Tpadmksa ¥ = f(x) mapan-
JIeZIbHEIM TIePEHOCOM BIEOJAL OCH OPAMHAT He 3 eIMEMILI BHEHS.



19.07.

19.09.

19.10.
19.11.

19.12.

19.13.

9.14.

Hokamxure, uto rpadprr ¢yarumu ¥, = f(x) + a, a # 0 MoxHO
noxyduTh B3 rpabuka QYHKIRR y = f(x) mDapanaeabHBIM Ie-
PEeHOCOM BROND OCH ODAMHAT Ha |a| exumui BHM3, ecaH @ < 0,
M Ea |a| enmEnn BBEDX, ecam a > 0.

IIyers gaHel rpadukx byuxnuit y = f(x) v y, = f(x) + 7. Ha-
BECTHO, ITO ONBE M3 HUX NPOXOAHT Yeped HAYAJO0 KOOPKHHAT.
Onpepennre TOUKY nepeceyeHMs Apyroro rpathMks ¢ oChio op-
DHRHAT.

IIyeTs gankr rpadmkn dyekowi y = f(x) 71 y, = f(x) + C. Ha-
BECTHO, 4TO OAHHE H3 HAX LPOXOLAT uepes Touky A(-11; 231),
a gpyroit — uepes Toury A;(—11; 132). Haftanre Bee BOaMOM-
HEle gHadeHEa C,

ITocTpoitTe Ha onEoM 4depresxe rpadbuxnm dyuxouir (19.10—
19.12):

y=2x; y=2x+3 my=2x-1.
y=x5 y=2+3 my=2-1

R =
=

y= y= +3ny=%-l.

-

Hcnionraya mapecTHHIH rpadpuk QyHKIUR Yy = Py noctTpoiiTe

rpapEK (PYRKIHHA:

a)y=%+2; n)y=2x:3:
§y=1 -3 dy=1-1;
my=2-1 wy=-(r3)
ny=155 9y=22.

Ucnonsaya mapecTHHIA rpadmk dysxounm y = kx®, mocrpoitre
rpadrr QyEKIDNH:

a)y=x"—4; Ny=-x+8;
Oy=3F+1L my=-05¢+2
By y=2x"-1; e) y =-2« - 3.
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19.45.

19.46.

19.17.

19.18.

19.19.

90

Hana pynxnna y = f(x), rae

10) = =+ 2 ecmm-2<x<1;
x,ecml <« x5 4,

a) Haitmure f(—1,5); f(1); f(4).

6) TocTpoitte rpaduk byuxuuu y = f(x).

B) Ilepeuncanre cBoiicTBa QYBERIMH.

Hana ¢pyukoua y = f(x), rae
lLLeemm -4 xs -2

2 _ .
f(x) = ~05x° + 3,ecn -2 < ¥ 5 2

%,ecnnz<x<4.

a) Haitmrre f(=2); f(0); (4).
6) Ilocrpofite rpadrr dyaromEu ¥ = f(x).
B) IlepeuncnrTe ¢BoifcTRA (PYHKOHH.

Fpadwc y = f(x + b}
HaofpasaTe BA KOOPAMHATHOR IIOCKOCTH 3adaHHBIE TOUKH H
ollpefenTe, HCIIONL3YA OGOPOTH «JIeBet HA...» M <¢lIpabee
Ha...», HX B3AHMHOE PACIOJIOMERRE:
a) A(-1; 7) u A,(6; 7);
6) C(8; —6) n C,(14; —6);
B) B(2; 3} m B,(-2; 3);
r) D{-13; —-4) u D,(—3; —-4).

Kak HafiTH paccTOoAHMe MeXIV TOUKAMH, MMEOINHUMH OJuHa-
KOoBHe abcnucchl? 3aKOHUHTe NpefokeHHe: sEcam Touxm
HMelOT OAHHAKOBEIE AGCIHCCEI, TO PACCTOSHHE MEMIY HIMH
PaBHO...*»

Banaser QyHKIMH y = f(x), ¥ = y(%) = flx — 2) m y = yx) =
= f(x + 8). BanonEUTE TAGIMIY 3HAYCHME STAX (PYHKIMIL

y=flx) y=ydx)=fx-2) y=y{x)=Fx+3)
¥(2)=5 ¥4 = y{(-1)=

y(5) =57 ¥(7)= y(2)=

y(9)= y»(1D)=11 y.(6)=

y(0)= ¥,(2)= y(—3)=15
y(-2)= ¥,(0)=-1 v 5=




19.20.

19.21.

19.22.

19.23.

1%.24.

19.25.

19.26.

1%.27.

HokexaaTe, uro aobas Toura rpadpuxa v, = f(x + 2) ¢ abeume-
colf X, — 2 HAXOAUTCA HA 2 eOUHHMIIK Jiepee, YeM TOURA rpadMxa
y = Nx) ¢ acouccolt x,, o rpaduk GYHKOHE ¥, = f(x + 2)
MOMKHO NOAYYXTE M3 rpaduxe y = f(x), cABUHYB ero Ha 2 ean-
HHMIOE BAGBO BAOJL ocH aficmucc.

Joraxnare, uro nwbhHad Toura rpadura y, = fix — 3) ¢ abenue-
coif x, + 3 HAXOOHUTCA He 3 eMHENEI IIpaBee, YeM TOUKA rpadu-
ka y = f(x) ¢ abeunccolt xy, a rpapuk pynxumm y, = flx — 3)
MOKHO DOJYIRTh M3 rpaduka ¥ = f(x), cABHHYE ero Ha 3 egr-
HHUIH BOPaBo BAOJL OcH afclmce.

Hoxramure, uro rpadpur dyarour y, = f(x + &) MoxEO Tony-
4KTL K3 rpabuka GyBEKoum y = f(x), cABMHYB ero Ha |a| exn-
HHI{ BIPABO BROJIL Och abemmee, ecan ¢ < 0, W Ha |g| eguuun
BJIEBO BAOJL OcH afcmuce, ecau a > 0,

IIycrs aaasr rpabuxs dysxnmi y = f(x) 7 y, = f(x + 7). Ua-
BECTHO, YTO OFHHE M3 HHX DPOXOSUT Yepes HAYAIO KOODAHHAT.
Karyio Touky IlepeceueEHs Zpyroro rpadHia ¢ ocsio abcmuce
MOMHO VKA3ATL HABepHARA?

OnumpTe, KAaK PACIOJOMKEEL! OTHOCUTENLHO KPYT ApYra rpa-
bukn bysKnwmii:

Ay=fx-2ny=Ffx+7);

B)y=f2x)my=f(2x - 4);

B)y=f(2x) u y = f(2x + 1);

r) ¥ = f(0,5x) m y = f(0,5x — 4);

n)y=f(§) Hy=f(-§-—1).

TlocTpotiTe HA ofxoM ueprexe rpadurm byurmuit (19.25—

19.27):
y=2x; y=2(x+38) 1 y=2(x-1).

y=x% y=(x+3° un y=(x—- 1>~
_ 1. _ 1 _ 1
¥=% ¥=%+3 B ¥=%_71

4



19.28.

19.29.

19.30.
19.31.
19.32.

19.33.

92

Hcnmonsays uM3BecTHHIN rpaduy PyHKIMH y = %. mocTpoiTe

rpadHEK GyHKIHEN:

1. 2 . 2 .
By=vz DY¥=7 MY=1_y

1, 3 . 1.
6)y=_g Y= —"2_7 )y = 2x - 1)’

3 . 1 . 2
B) Y= 1 ey="§_% Y= 3z -2

HUcmonnaya uaBecTHEN rpadmk dyRKnHm y = kx’, moctpoiite
rpadHK pyHKIMH:
a)y=(x - 4)% e)y=02x -3
6)y=%(x+2)2; ) y=42 +dx + 1;
x!
B) y = 2(x - 1)’ yy=-7-x-1
r)y=—(x + 3)% wy=—(x-a) a=0.

B) y = -0,5(x — 4)%;

TTocrpoiite rpadhnk dyekuuz (19,30, 19.31):
aAy=x-2x+1; B)y=x>+4x+ 4.
a)y =-x*+ 8x - 16; y=4x—-x" - 4.

Hana dyaxnna y = f(x), roe

2

l:c,t‘=,-(:.111»1—2!§:|:<2;
fx) =
3(x - 8)%, ecnnm 2 < x % 4.

8) Hadtanre f(—1); 7(3); /(7).
6) Ilccrpoiite rpadur dyHruEE ¥ = f(x).
B) ITepeuncimre croffcTBa GYHKIIHH.

Hana ¢yrxnua y = f(x), rae

secnn -3 < x < —1;

2
f(x) = _x +1
-2, ecnm -1 x % 2.
a) Haitamre f(-1,5); f(-1); £(2)-

6) Tocrpoitre rpabux dyurnun y = f(x).
B) Ilepeuncaure ceoiicTra HyHKIMH.



fpadwx hymum y = fix + b} + a
19.34. ITycte pam rpapux dyeruun ¥ = f(x). Kak nomxyanTh rpadpmnx

SyHKIHN:

ayy=flx+3)-4; By y = flx + 1) + 3;

6) y = f(x - 5) + 2; ry=flx-2)-1?

TocTpoiire rpaduk Gyuxnuu (19.35, 19.36):
1935.0) y= —= - 4 By= g +3

6)y=x£5+2; r)y=x12—1.
19.36. a) y = (x + 3)° — 4; By=(x+17%+8;

B)y=(x-5°"+2; y=(x-2°-1.

19.37. lycrs nau rpedux dyexnum ¥ = f(2x). O6bacuanre, KaKUM

06pa3oM MOMKHO TIOAYVUHTH rpadyrk QVHKIHMN:
a) y=f(2x + 2) — 4; By=f(2x+ 1)+ 3;
6)y=N2x—-3)+ 2; Ny=7{2x-8)-1.

19.38. IlocTpoiiTe rpadux dyERIEM;

_ 1. 1 . _ 1 .
B Y=9 V=gg+3 Liy=g,-4 1%

6)y=4x y=(2x+2°-1; y=-(2x + 6)° + 4.
19.39. Hana dyuruusa y = f(x), rae
—3(x+ 2% -lecmu -3 x<-1;
foy={ *3
4x, ecnx -1 < x < 1.

a) Hafigure f(—2); f(-1); (0,5).
6) Ioctpotire rpadhux dyHknuu y = f(x).
B) ITepeunciinTe ceoiicTBa hyHKIUM.

19.40. Jana dyuxomda y = f(x), roe

x+1

2 + 2, ecoint x < -1;
f(x) =
—2x — 2, ecniux x » -1.

a) Hafizure f(—2); f(-1); 7(0,25).
6) Iloctpofire rpadnx dyErIHE ¥ = f(X).
B) Ilepeumcaure cBoiicTBa QYHKINH,

19.41. Iycrs f(x) = x°. TocTpokre rpaduk HyRRIHA:
aAy=flx-2)+1; B y=2-f1-x).
B)yy=f(2x + 1) — 4;

9]



19.42.

19.43.

19.44.

19.45.

19.46.

19.47.

19.48.

19.49.

20.01.

20.02.

4

Ucnonsaysa rpadbmk dysxnud y = |x|, nocrpoiire rpadux u
onmmmaTe crolictea $dyuxnun (19.42, 19.43):

a) y=|x| + 2 B) y = —x;
6) y = |x| - 5; r)y=6-|x|.
a)y=|x -8+ 1 B) ¥y =—|x - 5;
) y=ix+ 4| - 6; NDy=8-|2-x
IIocrpoiite rpadur dyHRIMH:
a) y = 3|xf; B) y = —2|x|;

j
) y= 0,5|x|; ry= ~3"
Hccneayiire pyHrou0 ¥ = B|x| npr & > 0.

TlocTpoitTe HA OOEOM uepTese rpadHKH AJMA K, PABHEIX:
0,5; 1; 2; 3; 5.

Uceneayitre dyrxnmio y = kx| npu k < 0.

TlocTpo#iTe HA OMHOM uepTesxke rpadHKH gaA k, paBHEIX:
-0,4; -1; -3; —/10; -4.

Hcenenyiire gpyHrnumo ¥ = k|x| npn & = 0.
IMocTpoliTte HA 0AHOM uYepTeme TpadHKH gaa k, paBEHX!

0,5; 1; -2; —/6.
Hcnonesys rpabuxn dynxnu#i eugs y = k|x|, mocrpoiire rpa-
&HuK H onuinuTe cBoficTBa pyHKIMH (19.48, 19.49):

a)y=2x -3 -3; By=7-25-x;
G y=-3lx+4+6 m)y=-21-x+5.

-y . - Hxr3l | o
o) y="—— — 1 B) ¥ = 3 T8

oy=2r g r)y=|1x—__71‘“,|r+\/§.

§ 20. oYHKUMA y = ax’ + bx + ¢,
EE CBOWCTBA M FPADMK

Hagzorure koathdunmentw 4, b 1 ¢ KpagpaTnyHON QYHKIHNMK:

)y=TF*-8x-2; B) y = 8x° - 2x;

1 3
6)y=%x2+1; r)y=§x+?—mx2.
CocTaBbTe KBAJPATHHI TPeXWAeH, ¥ KOTOPOTO:

aya=2,b=-1,c=4; B a=9,b=-8,¢c=-1;
6)a=-1,b=17¢=0; rNna=1,5=0,c=5.



20.03.

20.04.

20.05.

20.04.

20.07.

20.08.

HaiiinTe KOOPAWMHATEL BepPINMHEI NMapaboikr:
a) y = 4x* + 8x — 1; By=—x+x-1;
6)y=-3x"-6x+ 2; )y =5x' - 10x + 4.

SanHinHTe YpaBHeHHe OpAMOH, KOTOpaA ABJIAECTCHA OCBEI0 CHM-
MeTpHH Dapaboskl;

aAy=2x"-x+1; By =Tx + 12x + 4;
6)y=—-"b2+2x-2; NDy=-2"+2x+1.

Tlocrpoiire rpaduk dyERIMK [ = (X — 2)%,

a) Horasxure, uto rpadnr PyEKIHA TepeceKaeT och OPAMHAT
B TOYKe ¢ OpIuERATOl 4.

6) Onpegennte afcuHechl TodeK rpadHKa ¢ TOMOMHTEABHOMN
OpAMHATOMH.

B) Onpegennte afcomeckl Tover rpadREKa ¢ HENOJOMHTEILHOMN
OPANEATOH.

r) Onopegenare abBcHoucch! Touek rpaduKa ¢ OTpROATENLHOMN
OpAHHATOH.

B) OnpegennTe sfcoHcce! TouyeK rpafHKa ¢ HEOTPRIATENLHON
OpABHATOIR.

Tocrpofire rpadmr dyarnmn y = 9 — x°.

a) Horamnmre, yto rpadur GYEKNHMA NepecexkaeT och abcmuce
B TouKax ¢ abcomecamm —3 u +3.

6) OnpegennTe abcomEcechHl TOYeK rpadHKsa ¢ HONoMHTEALHON
OpPIHHATOMH.

B) Onpeaenure aGCIMCCEl TOYeK TPadUKA ¢ HEIOJOMKHTEbHOM
opIANHATOL.

r) Onpegenure abcnuccn TOYEK TPAHKS ¢ OTPHUATEABHOMN
OpPAMHATOIH.

) Onpenennre abcuucchl Todek rpadHKe ¢ HEOTPHIOATEILHOMK
OpORHATOMN.

Ioctpoitte rpaduk Gyaxnun y = 2x° - 3 u HalignTe:
a) ofnacth onpenenenua D{y);

0) MEOM#ecTRO sRAvYeHHE E(y);

B) IPOMEXKYTKH MOHOTOHHOCTH,

T) TOUKH 3KCTPEMYMA M JKCTDEeMYMK! (DYHKIIMHA.

Hocrpoiite rpadbnk dyuxnuu y = —~(x + 3)* u onpegenure abe-
IIHCCHI TOYeK rpaduKa:

a) ¢ MOJOMHTeAbHOHE OpAMHATORN;

0) ¢ HemoJIOHHNTEIBHOH ODANHATOM;

B) ¢ OTPRIATEILHONX ODANHATOMN;

T) ¢ HeOTPHOATEARHOW ODAHHETOMH.
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20.09. IocTpoiire rpaduk dyuxnmn y = (2x + 3)° u Haiigure:
a) ofsacTe onpegeneHua Iy);
6) MHO}tecTBO 3HAYeHRmit E(y);
B) DNPOMENYTKH MOHOTOHHOCTH;
r) HyaH QYEKINE;
X)) TOUKH 3KCTPEeMyMa H BKCTPeMYyMEBI (YHKIHHA,

20.10. TToctpoitre rpadguk dyarnma ¥ = (x — 2)° n onpenennte abe-
OHMCCHl TOUEK rpadMEat
a) ¢ MOJOKHUTEIEHOU OPAWHATOM;
0) ¢ EenOJOMATENBHOH OPIUHEATOM;
B) ¢ OTPHIATEALHON OpPAMHATOMN;
T) ¢ HeOTPHIATENBLHON opAMHATOM.

20.11. TTocTpoiire rpadmk pyHKIHYE § = (x - 1) + 1 n HafiguTe:
a) obnacTE onpenesieHHa INY) H TOYKH Da3DHIBA;
6) MEoMecTBO 3Havermil E(y);
BE) NPOMEeYTKE MOHOTOHHOCTH;
T) TOYKH SKCTDEeMYM& H HSKCTDEMYMEI (byHKIMM;
A) HYIH QYHKIHM;
€) TPOMEMXYTKH SHAKOIOCTOSHCTEA;
JK) OCh CHMMeTpPHH.

20.12. TTocTpoiite rpaduk byHrmun y = —(x + 2)t + 4 u maligare:
a) ofysacTs onpegemenud D{y) um Touxu paspeIRa;
6) mMHOMecTBO 3HaveHmit E(y);
B) HPOMEYTKX MOHOTOHHOCTH;
I') TOYKHM BKCTPEMYM& M BKCTPeMYMBI (GhyHKIHK;
A) Hynu QYyHKUAR;
€) IPOMEXYTKH 3HAKOMOCTOSHCTEA;
) 0Ch CHMMETDHH,

Ha#izute och cuMmMerpuu mapaboasl (20.13—20.15):
20.43. f(x) = (x + 2)° - 8.
20.44. f(x) = —(x - 1)* + 3.
20.15. f(x) = (3x + 2)%.

20.16. IIyers f(x) = (x — 1)* + 2. [Joka:kuTe, uTo ANA JIOGEIX uHCeN @
n b u3 papeHcTBa @ + b = 2 cnegyer, uro f(a) = f(b). O6bacHu-
Te BTOT QaKT HcXoas u3 cboifete mapabonsl. IlonmeiTaiiTech
0606IMTE 3Ty sagauy: <IIyets f(x) = (x + n)* + m. Joramxure,
qTo Bad mo6LIx dncen 4 B b no paseHersa a + b = -2n creny-
et, uto fla) = f(b)».
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20.17.

20.18.

20.19.

20.20.

20.21.

20.22.

20.23.

20.24,

IMocTpoiiTe rpadurK B yRAMKATE IPOMERYTRHE MOHOTOHHOCTH,
TOYKH 9KCTDEMYME H SKCTPEMYMEl (DYHKIINN:

)y =%+ 6x; B}y = x* - 6x;

6) y = —x* + 2x; ) y = -x* — 4x.

TocTpofiTe rpadMK M NpoBepeTe, UYTO AGCOHECCA BEPITHHEL Na-
paboJibl PABHA MOJAYCYMMe HyJel (QyHKIHMK:

8) ¥ =(x - 2)(x + 4); B) ¥ = (2 — x)(x — 6);

6) y = -bx(x + 2) r} y = 3x(2 + 2x).

Hoctpoiite rpadnrr m onpegennte D(y), E(y), DpoMexyTKR
MOEOTOHHOCTH, TOUKH JKCTPEMYyMa H SKCTPEMyMBI (DyHRLHH:
a)y=—x°+4x + 11; B y=x"+4x - 3;

6)y=-x + 6x; r) y = 0,54 + x — 0,5.
Haitaute BauMmeHBIIee M HAWOONbIIEe 3HEYEHUA GYEKIMH
y=-b(x + 4%

a) He oTpeske [-5; —3); B) Ha oTpeske [—4; —3];

6) Ha Jgyue [-4; +oo); r) Ha ayude (—oo; —4].

Haiignre manmenbpmee H Hawmboabimee 3HAYeHREA (YyHERIAH
2

¥="%+ 2:
a) HA oTpeake [-4; -38]; B} Ha ayue (-co; 0];
0) Ba gyue [4; +o0) r) Ha oTpeske [-1; 0].

Hana pysruns y = f(x), roe
,ecam —3 < x < -1;

2
f(x) = x+1
-x%, ecmu -1 € x € 2.

a) Haiigure f(—1,5); f(-1); A(2).
G) Ilocrpoiite rpaduk dyakoun y = fx).
B) IlepeumcanTe ceoiicTBa hyHKIWH.

BHaiaure:
25, 2. Y.
2) (-3 1] a-=% [3: -11(1 ) (3 41 -7

: 2 . : 2 _ o : 2
6) &gg(x - 2% [gzgl_r;](x 2); }g;l}}(x 2).

He oposoga mocTpoeEus rpadEKe, HARAHTE MPOMEXKYTHKH MO-
HOTOHHOCTH, TOUKH SKCTPEMYMS H BKCTPeMyMHB (GyHKIAH:

Ay=-Txt—x+11; 6)y=0Tx* - 35x + 1,1.

4 Anrcopa. 8 K. 7



20.25.

20.26.

20.27.
20.28.
20.29.
20.30.
20.341.
20.32.

20.33,

20.34.

20.35.

20.35.

98

He oporoga mocTpoesnd rpadmka, HalHTe IPOMERKYTKA 3HA-
KOTIOCTOAHCTEA ¥ BEYJH GHYHKOIUU:

8) y = —0,2x* — 1,4x; By =t + 2x + 11;
6) y = 3x% - %x; r) y = —4x% — 4x — 1111.

He npopoaa nocTpoeEra rpadrKa, HAMAATE MEOKECTBO 3HAUE-
HHi H YpABHeHHe OCH CEMMeTpHH rpadmra QVHRIIIH:

A)y=-03c-14x+5 6 y=3+-152-T.

VEa)xATe KAKYO-IHG0 KBAZPATHUYRYIO QYHKIHIO, obnagaio-
VK YKasaHHEKIME cBolicreamu (20.27—20.32):

Tourka MaKCHMyMa 3, a MaKcHMYM 4,
Touka MHEEMYMA —4, 8 MUHEMYM 8.
HyaaMu apagmorcda yucaa —6 u 4.
MHuo:xecTBO 3HAuUeHRHE ecTh ayq (—o0; 5.
MHoecTB0 sHAUYeHHHE ecTh ay4 [-2; +oo).

OpauunaTa TOUKH IepecedeHHA rpabHKa ¢ 0ChI0 CHMMETPHH
paBHe 8 ¥ rpadHK mepecekaeT ock abcmucce.

ITocTpoiiTe rpadMk KRagpaTHYHOH (YHKIHA, €CIH HIBECTHO,
uTo O0BA yOnIBAeT HAa npoMexyTke (—°°; —2] 1 BOSpACTAET HA
npomexyTre [—2; +0°), ee aKkcTpeMyM paseH —8 M rpaduk
GVEKIMH NDOXOLUT Yeped HAUATO KOOpPRMHAT. 3agaiiTe aTy
GOYHKIHIO AHATHTHYECKH.

IocrpoifTe rpaduK KBAAPaTHYHOH QYHKOHE, €CIH HA3BECTHO,
YTO OH& BOJPACTAET HA OpoMe:xxkyTEe (—o°; 4] H yOmiBaeT Ha
npoMeRyTEe [4; +00), ee sKcTperyM paneH O u rpaduk byEk-
MR OpoxoguT depea Touky M(0; —8). 3agaiite oTy QyHRIMIO
AHAJIHTHYECKH,

IlocrpoiiTe rpaduK KBaZpaTHYIHOH (PYHKIHH, €CIHE ee HYIH
paBHHL -2 ¥ 4, a 3KcTpeMyM paseH —9. 3agaiite Ty PYHRIHIO
AHAJNHTHYECKH.

ITocTpoiiTe rpadux KpagpaTHuUHOH GQYHEKOHM, €CAH OHA IpH-
HHMgeT NOJOMHTENbHbIe 3HAYEHMA TONBKO HA IPOMEXKYTHe
(—3; 1), a ee skcTpemyM pakeH 4. SanaiiTe aTy PYHKIHIC aHA-
JHATHYECKH.



20.37

20.38

20.39

20.40

20.44

20.42

20.43

. O kpagpatTHuHofi dyvEKEAH f(x) HapecTHO, 9TO f(—1) = f(5).
Pemure ypasuerme f(x) = f(4).

. O kBagpaTnunot PYHKIMEA HABECTHO, YTO CYLIECTBYIOT DOBHO
TPH TOYKH, B KOTODHIX €e SHaueHHA N0 MOAYJ PABHEL 3.
CKONBKO CYIIECTBYET TOUEK, B KOTOPBIX €e 3HaUeHENA IO MOAY-
JA10 PABHBI:

a) 1; 6) 5,3; B) 07

. O kBaApaTHuHON (QYHKIHH M3BReCTHO, YTO
A-1) + f(1) < 2f(0).

Onpegennate HANpABAeHKe BeTBeHdl mapabosbl, ARIAOmelica ee
rpadrKoM,

, IIpn KAKEX 3HaYeHHAX DApaAMeTpa ¢ QYHKLIMA ¥ = xt—2ax+5
yOrmBaer Ha npomesxyTre (3; 5]7

. TTpz KAKEX 3HAYCHHAX Napamerpa a GyHKIEA ¥ = 0,54 —ax— 8
BOSPACTAET Ha OpoMexyTke (—4; 91?7

. IIpH KaKAX 3HAYCHHAX NapaMerpa ¢ PYEKOHUA Y = —x* + 4ax
poapacraer He npomexyrre (0; 7]?

. IIpE KAKHX 3HaYeHMAX HapaMeTps & QYHEKIHA

-l 1 . _
y=-3x +gaxr-5

yOuIBaeT HA TpoMewxyTre [—4; 0]?

20.44. Haidianre Bce 3HAYEHHS napaMeTpa b, NpH KOTOPEIX QYHKIEA

20.45.

20.45.

y= —x* + (3 + b)- x — 7T NpMHNMaeT pABHBEIe SHaYeHHS B TOY-
Kax —H u 3.

HajiguTe Bce 3HaueHNA NapaMeTpa &, MPH KOTOPHX BepLIKHA
napabonbl ¥y = —x° + 4x + @ HaXOJHTCA HA ocH aficIHce.

Hefigure Bce sHEYEHNS NapaMeTpa @, NMPH KOTOPHIX BePIIHHA
napabonsl ¥ = —x° + 4x + @ HAXoaMTCA HA PABHBIX PACCTOA-
HHAX OT oceil ROODAMHAT.

20.47. Haiigare TOouky rpadura y = -x¥ + 6x — 11, 6amxaitmyro

20.48.

K ocma abcrimec.

OnipenenanTe paccroane or Napaboael y = 2° + 8x + 31 z0 ocn
afcuce.

20.49. OnpefennTe paccTosaMe oT mapaboant y = —2x° + 12x — 13

Io och abclmcc.

b4



20.50.

20.51.

20.52.

20.53.

20.54.

20.55,

20.565.

20.57.

20.58.

20.59.

20.560.
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Omnpegennre paccrosiEme oT napabon y = —23x° + 12x fgo ocu
abeumce.

Onpegenure peccroarne or napabonn y = x* + 8x xo npamoit
y=-17.

Moctpoire rpadurn dbyarmmt y = x” + 2x + 8 n y = 2% +
+ 8x — 11. Onpegeanre rpadrvyeckn B AHAAHTHYECKH HEH-
MEHbIIYH ANHHY OTpe3K& NMpAMOit, Mapa/UIeJIbHOE OCH opAu-
HAT, KOHIBI KOTOPOTO JEMAT HA SBHHEIX I'pDadHKEax.

TocTpoiite rpadmkn Gynrondt y = x> + 4x + 5wy = 2x — 1%,
OnpepennTe rpaduyeckn A AHAJIUTHYECKH HARMEHBITYIO AJTH-
HY OTpesKa NpAMoR, MAPANJIEAbHON OCH ODAHHAT, KOHIIH
KOTOPOTO JeMAT Ha JAHHBIX rpaduKax.

TTocTpoitTe rpadukn GyHKOUA y = #£-3x+1lny=—x*+
+ x — 3. Onpepenure rpadrEYeCKE M AHATATHYECKH HAHWMEHL-
My LAHHY OTpe3Ka OpAMOil, mapaaneabHoH OCH OpPAHHAT,
KOEI(bI KOTOPOI'O JIGXKAT Ha JAHHELIX rpadHkax.

CKONbKO pPA3NHYHEIX OEALIX SHAYeHHH NpUHUMAaeT (PYHKLURA

_ 18
Y= P +i2x+5

HaiiguTe BanGonblllee 3HaueHHe BLIpAXEHMA

8
iy
Haiignre HanGonbinee sHadeHHEe BhHIpAMEHHS

8 + 4
P -4x+ 6 xX-4x+8

M3 BCcex TOueK HA KOODAMHATHOH ILIOCKOCTH, IJIA KOTODEIX
p83HOCTE OPAMHATEI X KBaApaTa afclHceH Ha 5 Goxbme yaBo-
eHHoH adciucerl, HalijuTe TY, V KOTOPOH OpAHHATA HAHMEHL-
mad.

Ha Bcex ToueK HA KOOPAMHATHOI ILIOCKOCTH, OJIA KOTOPEIX OT-
HOLUICHHE OPZEHATH K abcumcce Ha 6 GoAblne unchaa, HPOTH-
BOMOJIOMKHOTO abcIHcce, HalifuTe TY, YV KOTOpOil OpANHATA HaH-
6oaBmied.

Ha papatose y = x* uafigure Touky K, cyMMs KOOPAMHAT KO-
Topoif HEHMeHBIIIAA,



20.61.

20.62.

20.43.

20.64.

20.45.

20.66.

20.67.

20.68.

20.49.

20.70.

Ha npamoit 2x + 3y + 2 = 0 gaiiguTe Touky K, mponsseaeHne
KOOPAMHAT KOTOpPO# HanGoJbIIee,

Ha napaGoxe y = 2x? — x + 1 malignTe Toury K, pasrocTn abe-
IHcChl H ODOIHHATHI KoTOopoit HaubOoJaBIHAA.

Ha npamoit 2x — 5y + 12 = 0 raiigure Touky K, npomuseeje-
HEe KOOPSHHAT KOTOpPOH HauMeHBIHee.

Ha mapaGone y = x* — 3x maiigure Touky ¢ HauGonnme# pas-
HOCTRIO abcOncCHl H OPAAHATEL

Ha npamoit y = 4x — 5 ralignTe TOUKY:
&) ¢ HAHMEHBIIeH cyMMOil ODAMHATHI ¥ KBAAPATE abCIIECCHL;
©) ¢ EanboneImei pasHOCTEIO abCIHCCH H KBAAPATS OPDAHEATEI.

He npoeoga nocTpoerua, AOK&MNATE, 9TO npaMas 4x + Sy +
+ 60 = 0 n mapafona y = 4x° + 12x + 31 He HMeloT OBIUX
Touek. OnpegesmTe, NP KAKOM SHAYEHHH X OTPESOK, NMADAIT-
NeNbHBIH OCH ODMHEAT, KOHIE KOTOPOTO NEXKAT H& 3agaEHRIX
JJHHHAX, AMeeT HAAMEEEIIYI) AJIHHY.

He nmpoeogdA moCTpoeHHHA, NOKAXKHATe, 4TO ABe Dapaboim

y = 0,25(x — 8x + 11) m y = x* — 2x + 2 nepecekalorea n:

a) HaliUTe KOOPAUHATHI TOUYEK MepecedeRMA MApaboJr;

0) ompegesnTe, KAKAA H3 HAPabON JEIRUT BHIHNE TPYTOMH;

B) PACCMOTDHTE OTPE3KH, BHCEKAEMbI¢ HA NPAMEIX X = M
(-1 < < m < 1) gapurivMu napaGonaMHi, ¥ HaliuTe AITHHY
EaunOOJIBLIETO A8 9TAX OTPE3KOB)

T') HaiigUTe KOOPXHHATH KOHLOB DTOrO OTPesKa.

Hapucyiite BosMOXKERI Bug rpadure kpagpaTnaHoit yHKIEH
f(x) = ax® + bx + ¢, a # 0, ecnm mapecTrO, uro f(1) < 0. Kaknm
ofpasoM pACTIONIOMKEHE! HyAH PYHKOWUHM OTHOCHTENIBHO TOYKH
x=1?

HapucyiiTe Bo3MORHEI BUA rpaduKa KBAIpATAIHOR GYHKIONH
f(x) = ax* + bx + ¢, a # 0, ecsu mapectro, uto f(1) < 0. Kakoit
3HAK HMeeT cyMMAa HyJell 9Toll DYHKHMN, €CAN DTH HYAH CY-
mectByor? [ouemy?

HapucyiiTe Bo3aMOMKHEIA BUA rpadAKa KBAADATAIHOR GYHKIIEH
f(x) = ax® + bx + ¢, @ # 0, ecnin maBecTHO, wTO @ - f(1) < 0,
x, < -1, Kakoii agax nMeer cymma Hyneii srofi GyHKIMHM, ecn
3TH HyJH cymecTByOT? [loueMmy?



20.71.

20.72.

20.73.

20.74.

2075,

20.76.

20.77.

20.78.

20.79.

20.80.

20.81.

20.82.

20.83.
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HapucyiiTe BosMOMHRE BHL rpadrura RBAZpATAMHON PYHKOEH
flx) = ax? + bx + ¢, a # 0, ecnE H3BECTHO, UTO a-f(1) > 0,
D >0, x, < 1. Kaxnm ofpasoM pacnosoykeHBl HYAH GYBKIIHH
OTHOCHTENBHO TOUEH X = 1?2

HapucyiiTe BoSMOXKHEIN BHJA rpadMKa KBaApaTUIHON QYEKIMK
f(x) = ax* + bx + ¢, a # 0, ec uaecTHO, uTo f(1) < 0, f(-1) <0,
a > (), KakpryM 0GpasaoM pacnoioikeHsl HYJIH GYHEKIEYE OTHOCH-
TERXBHO Touek x = 117

Yucao 12 TpeACTARETE B BUAE CYMMEI ARYX CAATAEMEIX, IPOM3-
BelleHNe KOTOPHX HauboJsblnee.

Yeemo 10 npeAcTABETe B BEHAEe CYMMLI ABYX CJAArAeMEIX, CYM-
Ma KBAJPATOB KOTOPEIX HAMMEHBINASA.

Yucno 10 npeAcTaBRTe B BUAe CYMMBI ARYX CAATAeMEIX, CyM-
Ma KBAAPATA MEepBOTO M3 KOTOPHX CO BTOPHM HaHMeHBbIIAs.

Tlyets a + b = 7. Karoe nanfonnlilee sHAYEHAE NPAEAMAST
BHIpaykeHHe g - b?

Ilycte a + b = 8. Kaxoe HaMMeEbIIee 3HAYCEHE OPHHAMAET
Bhipaxkenne a® + b7

Tlyers 2a + 5b = 7. Karoe nanGonblllee 3sHaleHEHe NPHHUMAET
Bhipaskenme a - b? Ilyere Ta + 3b = 10. Kaxoe nammensimee
aHAYeHHe NMPAHMMAET BhIpadkeHme a’ + b2

Haiignre nanMensilee menoe 3HaveHHe, KOTOPOe NPHHAMAET
dynxousa y = 3x* — 17x + 1.

Haiigute HauGonsmee Iejgoe 3HAYEHHe, KOTOpOe NPHEHMAEET
dynxmua y = -2x° + Tx — 11.

HyeTs m — nenoe yracao. HaliAnTe HaHMeBbIIee 3EAYEHAC BhI-
paxenusa 3m® — 11m.

Hyeres & — nenoe uncino. Haiiaare HarGobinee 3HAYEHEE BhI-
pameruna 31k — TH.

Hannute ypaBnenne napabonsl BEua y = axr’® + bx + ¢, ecan
ee rpadur mpoXozar yepes Toury M(3; 5), a BepuIHEA napa-
Sonm T(1; 2).



20.84.

20.85.

20.86.

20.87.

20.89.

20.90.

20.91.

Hanuinure ypasHeHHe napaboibl BHia I = ax? + bx + ¢, ecom
ee rpadhMK NPOXOZAT Yepes HAYAIO KOODANHAT, & BEPUIMHA II&-
pabomur T(-1; 4).

Hanuinure ypaBHeHHe Dapabosl BHAA i = ax? + bx + ¢, ecam
BepuinHA napaGoabl B(—1; —4), a onHa H3 ToueK €€ Nepecede-
HHA ¢ OChID &0cHMCC YAAJIEHA OT HAYANA KOODAMHAT Ea 3.

Hokaxkure, aro napabona suga y = ax? + bx + ¢ MoXer GHITh
eIHHCTBEHHEIM 06pAasSoOM 38J8HA KOOPAMEATAMH CBOei Bep-
WHE B(x,; y,) 1 n0b6oi Toukoli K(x,: y,), mams 6el

{x, # 0,
¥ * U

3agaiiTe cooTBETCTBYOINYI0 JYHKIIMIO AHATHTHYECKH,

HMokaxxure, uro napabona BHAA ¥ = ax” + bx + ¢ Momer GrThH
eIHHCTBEHEHRM 0GpasoM safaHa a6COHCCEMH ABYX TOYEK €€ me-
pecedeHHA ¢ ochlo alcouce x;, X, U Mobol Toukoit K(xg y,),
JHULIE 6B

X # X,
X, # X3,
y, # 0.

3agaiéiTe COOTBETCTBYIOINYX (QYEKINN AHANHTHUIECKH,

Bagaiite napabony suxa y = ax’ + bx + ¢, IpoxoaAMIyIo Yepes
TpE TouxknE A(0; 0), B(1; —1), C(2; 2).

Bagatite mapaGony BuAa y = ax’ + bx + ¢, IPOXONAMIYIO Yepea
Tpu Touxku A(l; 3), B(—1; -3), C(3; 1).

VYoeaurech, uTe depeas ToukH A(l; 7), B(-1; 3), C(0; 5) ue
npoXoguT Hu ofHe napaGona Buga Y = ax® + bx + ¢. O6B-
ACHHTE, HO‘-IBMY 2T0O Tak.

¥Y6epmrech, aT0 ypaBHeHHe napaGonbl BEA y = ax’ + bx + ¢,
rpadHEK KOTOpoil MPOXOAHT Yepes TPH TOUKH ¢ PA3HRIMH &GCIIHC-
caMu A(x,; y,), B(x,; i), C(xg; y,;), Moter OHITE 3a7aHO B Blge
_ x-x)x-x) x—xXx-x) > - x)x - x)
V= —m)n—m) T g —x) Y g ) x) W
h— Y # h~ Y
X — X, 6H - X
OoIHOHK mpaMoit).

JauImb Onr (rouxku A, B u C He near Ha
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20.92.

20.93.

10.94.

20.95.

104

PaccmoTpATe rpadEk dyHrmEd ¥ = 1 — x°.
1) Haiiaure Bce TaKHe @, NPH KOTODHIX:
max (1 — x}) =1;
a) max (1 - x7)
6) m(l -x9)=1-d%.
2) Hocrpoiite rpadmk f(x) = %(1 — %) mpu x > -3.

3) HaiignTe Bce TaKMe @, NPH KOTOPHIX:
a) min (1 — x%) = -8;

[-3: a]

6) min (1 -xH=1-4d.
4) HocTpoiite rpadnk f(x) = {I_I;:i.n] (1 - t*) opm x > -38.
IlocrpoiiTe rpaduK HyHKOHH

[Im_rz}] (t* —3) mpu x < -2,

flxy=<1opz x = 2,
[:g_in] ¢ - 3 mpu x > -2.

Onopegenure HauGOMBIIYIO AMHEY OTPE3KAR, MapAJLIEILHOr0 OCH
OPAMHAT M NIPHEAfJENAIero QHEType, orpaHduensHoii rpa-
duxamu nanEex GyHEmiA. IlocTpoiiTe yrasaneywo ¢urypy:
a)y=3-x*u y=a"—4;

By=x2"+1n y=x"—4;

B y=2 n y=x*+1;

Ny=2x*+1 u y=32"~-8.

OnpefennTe HaRGONBIIYIO ATHHY OTPEAKA, APAJIETBHOTO OCH
afclimce @ mMpuMHAANERAIETo dUTrype, orpanntdeHnodf rpa-
duxavy QyHRONA §y = —x’ my = x* — 2.

§ 21. TPA®GMHECKOE PELLEHME YPABHEHWH

He pucynrax 2—7T naHu rpadmkn byaxouit y = f(x). Pemunte
rpadrIecKn ypaBHeHas:

a) f(x) = 0; B) f(x) = x; ) f(x) = %

6) f(x) = 3; ) flx) =4 - x; e) f(x) = %
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21.02.

21.03.

21.04.

21.05.

21.06.
11.07.

21.08.

21.0%.

21.10.
21.11,

2112,

106

Permmnre rpadudeckn ypaBHeHua Buya f(x) = 0, nogobpas mouxo-
ramue Gyaxnun y = f(x) 1 y = f(x) Taxne, yro f(x) = f(x) -
— fx{x). TIpoeeprre, uro Balifennme aGCOHCCEE TOUEK Iepece-
geuus rpadburos y = f{x) u y = f,(x) asnaorca TOUHBIMH 3HA-
YeHHAMH KOpHe#l MAHHLIX YPABHEHMI:

) —4x+3=0; By’ —x—-6=0;

6) x* + 2x — 8 =0; r)x’+5x+6=0.

C moMOITBEIO 38MEeHK MPHBEAUTe YPABHEHMA K BHAY NPUBEAEH-
HOTO KBAAPATHOTO ypaBHeHHMs ¥ IpaduuecKd HAaHIATE TOUHbIE
3HAYEHMs e€T0 Kopael:

a) 6xf— Tx +12=0; 6) 42’ + 4x - 3 =0.

Pemnre rpadmnueckn ypapHeHme (21.04—21.06):

4 _,_ .2 2 2 _y,
a)x-l x5 B)?+x—1,
6) -2 = ¢ - 3; ne+ 3 r2=0
x_ ¥ x - L3
a)x*+x-10=0; B2+ x+8=0;
6) x>+ 3x + 4= 0; r)8x* +2x - 5=0.
ayx'+ 2 -2=0; 6)x*-4x*+x+5=0.

(O0bacuanTe, KaxHM 00pasoM ¢ mMOMOINLI0 rpadEKa nmapaboikl
H THNepboJikl MOMHO PelllMTh KyGHUeCKOe YpaBHEHHEe BHHA
r*+axr+b=0,rzea b=0.

O6bacauTe, KakuM 00pA3ZOM ¢ MOMONIEID rpadmka mapaloJn
M reEnepfoNsl MOKHO DEIINTh KyOMUYecKoe ypaBHEHHe EBHUAa
ax®*+bx*+ecx+d=0,raeb-¢c- d+0,

PemuTe rpadeduecke ypaeBuenue (21.09, 21.10):
4

2_ 42
x~x+2.

a) ¥+ 2x+3=0; 6)3x=x"+5.

Ipu xakux 3EAYEHHAX TAPAMETPA @ KOPHU JRYX KBAJDATHEIX
ypasHenuit x* = g u x* — 4x = 0 mepeMexaoTcA?

PemnTte rpagHuecKd JaHHbIe YDABHEHHMS HA YKA3AHHBIX NMpo-
MEeXKYTKAX:

a)x’-x—-1=0; x €[-1; 0;

xP-x+1=0;xe[-2; -1].



21.13.

.14

21.15.

21.16.

21.17.

21.18.

21.19.

Pemure rpaduueckn cucreMy ypa&RHEHHIi

*+2 _ 1
x -y 2’
xy = 2x + 1.

Mpy KaXUX 3EAYEHMAX MapaMeTpa @ rpadnkn GyHKmuH ¥ = ||
HYy=a:

&) He EMel0T OOLINX TOYEK;

6) mmeloT onry O6IIYIO TOURY;

B) NMEIOT ABe obmme Toaxkn?

IIpu KaKHX 3HAMEHHAX napaMerpa @ rpadukrn GyHroui y = |x|
HYy=x+ a:

&) He EMEOT ofIHX TO4YEK;

6) mmeloT ogay o0ImMYIO TOUKY;

B) EMEOT ABe o0IoMe TOUKH;

T') HMeloT GeCKOEEUHO MHOTO ODIMX TodeK?

Tlpn xaKuX 3HAYeHUAX MapaMeTpa ¢ rpaduxu dyHEKuul ¥ = |x|
Bay=2x+ a:

a) He MMEOT o0IUX TOYeK:;

6) maMeloT oary 0BIXYIO TOUKY,

B) MMEIOT XBe o0Inme TOMKHE?

IIpy KAKHX 3HAYEHHAX NapaMeTpa a rpaduxn GyRxmmi y = ||
my=-0,6x+ a:

a) Ee EMeIOT ofINEX ToueK;

6) umeloT oguy obIDyIo TOUKY,

B) AMEIOT ABe ofniue TOUKH;

r) ameior GecKOHeUHO MBEOTO ODIOMX TOUEK?

IIpn KaKUX 3HaYeHHSX DapaMeTpa g rpaduxu hyEKIME ¥ = ||
ny=|x-a|l+3:

a) He UMelT ODINHX TOUEH;

6) HMeloT OfHY ODINYI0 TOUYKY;

B) HMeIOT ABe O0IHe TOYKH;

r) uMeT OeCKOHEYHO MHOTO OOIIMX TOYeK?

IIpm xakwx sHaueAMAX Dapamerpa a rpadbuxn ¢yHrIHE y = |x|
ny=|x—al-5:

a) He UMelT 00IHX ToYeK;

6) nMeloT OfHY OOIMYIO TOUKY;

E) MMelOT ABe ofmue TOUKH;

r) uMeoT 6eCKROHEUHO MIOro OBIHMX TOUEK?
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2120. IIpn KAKWX SHAYEHHMAX MapaMerpa a Tpadmxnm GyHxImit y = |x|
ay=|x-al+a:
&) He NMelOT ODIHHEX TOYEK;
0) uMeloT oARY ODINVIO TOYKY;
B} MMeIOT aBe ofmue TOYKH;
T) HMeoT OeCKOHeYHO MHOrO o0INUX ToueK?
21.21. TIpy KARMX 3HAYEHAAX mapaMertpa a rpaduke dbysxnouii y = | x|
ny=2-jx—-al
a) He HMeKT OOIHX TOUeK;
6) uMeloT 0aRY 00INYIO TOYKY;
B) HMelOT iBe O0M[He TOYKH;
r) HMewT GECKOHEUHEO MHOTO ofImUX Touyex?

24.22. IIpn KAKHX SHAYEHWAX MapaMeTpa ¢ rpadurn GyErouit y = ||
ay=a-|x+a
a) He HMeIOT ODIHX TOYEK;
6) mMeloT oaEy 00IYIO TOUKY:
B) HMelT iABe o0IHe TOUKH;
r) uMeloT GeCKOHEUEO MHOTO O0IOMX TOUeK?

21.23. IIpn KAKHX SHAUEHHMAX MapaMerpa @ rpadHxn dysxumil y = |x|
ny=2x-a|l+3:
&) He NMeloT oOINHX ToueK;
0) nMeroT oaEyY O0OIIYIO TOUKY;
E) MMeKOT aBe ofmue TOUKH;
r) HMeT OeCKOHeYEO MHOrO 00IIUX Touek?

21.24. TIpn KaKHX BHAUYeHUAX mapaMerpa a rpaduxu dyuxmmil y = |x)
2y=4-05x-a|
&) He HMEIOT OOIHX TOYEH;
0) uMel0T OfEY ODITYIO TOUKY;
B) AMelOT ABe of0ImHe TOTKH;
r) uMeloT OeCKOHeYHO MHOT'O o0IIMX TOuek?

21.25. TIpm KaKkuX sHauYeHHAX MapaMeTpa @ rpadbuxu dyHKouE ¥ = |x|
Hy=a—x%
&) Ee AMeIOT ofIIHX TOYeK;
0) uMeloT ofHY ODIIYIO TOYKY;
B) HMEIOT ABe ofMHe TOUKH;
r) uMeloT GeCKOHeYHO MHOT'O 00mux Touek?

21.26. IIpe KaKk®\X 3HAYEHHAX mapaMertpa ¢ rpadmen byExoui ¥ = | x|
Hy=a+ x%:
a) He IMeT O0IMMX TOUYEK;
6) mmeloT ogHy OOMIYIO TOURY,
B) UMeIOT ABe oflline TOYKH;
r) UMeT TPH oblHe TOYKH?
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21.27.

22.01.

22.02.

22.03. ITocTpoiiTe rpadur dyeromur y = 1 - *

Ha cromeko uacteil pazofsioT Erypy, orpaENYeHHY0 rpadm-
kaMe byERIHH f(x) 1 g(x), OpaMee X = n, TAe R — TeNble
qHCaa!

a) fix) = x> — 11x; gx)=38x-1;

6) fx) =2+ Ta; g)=x-1;

B)fix) ="+ 8x - 5; g(x) = —x*+ Tx + 14;

) f(x) = 5x% — 9x: g(x) = x* — 18x + 87

§ 22. APOBHO-NMHEMHAS BYHKLMSA
W EE FPAGMK

TlocTpoiiTe rpadpur Qpyaroun i = % — 1 u naiigure:

a) obnacTk onpeseneEnA GYHKIIME, TOYKH DasphIB&;
0) MEOJKeCTBO ee BHAYEHMIL;

B) MPOMEXYTKE MOHOTOHHQCTH;

I') TOYKH SKCTPEMYMA M SKCTPeMYME (QYHKIINH;

A) ACHMIITOTHL.

ITocTpoiiTe rpadur dyeronn i = % + 2.

a) Howaxiure, uTO rpadhHr PYHKOAHE nepeceKaeT ock abemmce
B TouRe ¢ abemuecoii —0,5.

6) Onpeaennre aGcoHcch ToUeK MpadHEa ¢ MONOKHTENBHON
OPAHHATOH.

B) OnpegenmTe abenuccH TOUYEK rpadHKa ¢ HEIOJOMKHTENLEOH
OpAMHAATOMH.

r) Onpepenure abGeoucchl TouerR rpaguKa ¢ OTPUIATENIBHOH
OpAHHAATOMH.

x) Onpegenmre abemuEecnl TOueR rpadHiRz ¢ HEOTPHIATENLEOH
OPIHHATOH.

3

a) Jlokakure, uTo rpadur GyHKDAM MepeceKaeT ochk abcomec
B TOuKe ¢ abcmuccolt +3.

6) Oupegennre abcorcch ToOYeK TpadHEa € TONOMHTENBHOH
OpPAHHATOH.

B) Oupegennre aGemucesl TOYEK rpadEKsa ¢ HEMOJNOMKATEILHON
OpMHHATOMH.

r) Onpexennte abcoEcceH ToueE rpadHKa ¢ OTPHEOATENLHOHA
OpXHHATOH.

I) OnpepenuTe abcouccH TodeK rpadHKa ¢ HeOTPHIATEIBHOM
OPIHHATOH.
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22,04, HafigrTe HapMenslllee W Haubonsllee sHavdeEua QyHKIHH

2
y= - 2:
a) Ha orpesxe [1; 2]; B) He oTpeske [-2; —1];
6) ma xyue (—oo; —1]; ) ma nyde [2; +o0).
22.05. Halfinure HauMeHbINee W HauOoJabllee 3HAYEHENA GVHKIIME
¥= —% + 1:
a) Ha oTpeske [1; 3]; B) H& Jgyde {(—o°; —1];
6) Ha ayqe [1; +oo); r) 2Ea orpeske [—4; —2).

22.06. IIycte A — neubGoaplree 3HAYEHHe QYHEOHH ¥ = % — 2 Ha

orpeske [1; 3], a B — HanMeHnImee 3HAYMeHHe QYRRIUU ¥y =1 — x
Ha oTpeske [—4; 3]. Uro Gonpine: A wau B? Caensiite rpadu-
YeCKYI0 H/IIOCTDAINIC,

22.07. llycts K — nzunbonnumee sHaueHue GYHKOUH ¥ = —% -1

Ha gyde (—oo; —1], a L — nanmenrmee zEaueHne SyEROHH
¥ = (x — 4)® ua orpeske [3; 5]. Yro Gonpmwe: L wu K? Cre-
aaiiTe rpadEYECKYIO HIIIOCTPALHIO.

22.08. He npoussogs nmocTpoeEHi, HAHIHTE PACCTOAHHE MEXHY
ropnsosma.nbnmmn acnmgm'raun rpadpukoB GyEKOIMA:
a)yy= = -0,34 n y= po + 0,66;

2 3.

0 y= P -4 1 y=6- pt

B)y=%+a n y=%+b.

22.0%. TlocrpoiiTe rpadbHE DYHKIHYE i = H HaifigHuTe:

x+1
a} ofinacts onpenenenmna D{y) H TOUKH pasphIEa;
§) muOxkecTBO 3EAYerHil E(y);

B) MPOMEXKYTKHE MOHOTOHHOCTH;

r) HymA GYHKIAM;

A) TOYKH SKCTDEMYMA M HKCTPEMYME! (PYHKIIHH;
€) HeATp M aCHMIITOTHI.

22.10. IloctpoiiTe rpadpur GyarOUA ¥ = 1 g ¥ onpexejure abermec-

x
chl Todek rpaduxa:

f) ¢ DOMOKHTEALHOH OPAMHATOM;
0) c HenmoNOKETENLHOH OPIHHATOMH:
BE) ¢ oTpulaTensHo#t opamHATOMH:

r) ¢ HeOTPpHUATENHHOH OPAHHATOH.
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22.11.

22.12.

22.13.

22.14.

22.15.

22.16.

IlocTpoiite rpadux byEknun y = - p ?_ 5 M Ompexenure abe-

HHCCHI TodeK rpadbHKa:

&) ¢ TOMOKHTENEHON opaEHATOMH;
6) ¢ EenonoMUTENBAOH opaUHATOR;
E) ¢ OTPHIATENLHON ODAWHATOIM;

r) ¢ HeOTPHIATENEHOH OpDAHHATOMN.

ITocTpoiiTe rpadur pyaroun y = pe }_ 3 - 1 u naiigETe:

a) oGnacts onpefeneEn’ D{y) H TouKH DPA3pHIB&;
0) MHOo}ecTRO 3HAuYeHUE E(y);

B) NPpOMEXYTKH MOHOTOHHOCTH;

r) TOYKH BKCTPEeMyM& U SKCTpeMyMBI GyHRIHH;
) OeHTP CHMMETPHH H ACHMITOTHI;

e) Byna PyHRROuN;

3K) OPOMEKYTKH 3HAKOMOCTOAHCTBA.

HocTpoiite rpadbur dyEKIHH = 2; _:' : H HaifiguTe:
a) ofnacte onpeaenerna D(y) m TOUKH pasphiBa;

6) muokecTBo 3navenni E(y);

B) OpOMEKYTKH MOHOTOEHOCTH;

I') TOYKH 9KCTPEMYMA H SHCTPeMyMBI GYHKIIH]

I} OeHTP CEMMETPHH M ACHMITOTHI;

€) Hyna PYHKEOHA;

) NPpOMEIKYTKH 3HAKOINOCTORHCTBE.

IMocrpotite rpaduk byEKIUN g = 8;—_3; H HaiifuTe:
a) obaracts onpeaenesna (YY) A TOUKH PASPRIBA;

6) maoiKecTBo 3Hauenmi E(y);

B) OPOMERYTKH MOHOTOEHOCTH;

r) TOUKH 3KCTPEMYMA M 3KCTPeMYMEI GYHKINH;

&) OEHTP CHMMETPHH W ACHMITOTHI;

e) HyaH QynAxnan;

JK) MPOMEXKYTKH BHEKOIOCTORHCTEE.

Ilpn KaruX aHadYeHAAX ¢ rpadux dyaroua ¥ =1 — % nepece-

kaeT rpaduk GyaxnEn ¥ = x° — 4 B Touke ¢ aGemgueco# 22 To-
cTpoiiTe >TH rpadpUKAE HA OZHOM YepTexe, EcTh MH y HUX Apy-
rue obimme TouRH?

Haiiaure cynmmy abenmee Beex o6mmEx Touek rpadbHroB dyHK-
wai y = 2wy =13,2x.



22.17.

22.18.

22.19.

2220,

22.21.

2222,

22.23.

2204,

2225,

22.26.

22.27.

112

Haiigure cyMmmy abennce BeeX ofmmx ToueK rpaduioB GyHK-

3+x _
s Zy=L2x+ 1

nuit y =

Iipn xaxux sHAYEHHAX 4 NpAMasA y = gx nepecexkaer napabo-
ay y = x° B ABYX Toukax, cymMa afcoucc KOTOPHIX pasHa T?

Peinute rpatdhnyecKky ypapHenue (22.19, 22.20):
a)x3+1=%; 6).1:2—1:%-

dE+1¥+2-0 6+ 1ex+D=12

Hafianare OeaTp CAMMETPHA H ACAMNTOTHI MENepOSoIE

3x + 7
f(x) = 5_ dr°
Hatigure MeATp CUMMETPHH U BCUMITOTEI MHOEPGOIRE
3x
f(x) = dx - T°

Onpegennure NEeETp M aCHMITOTH 'HNep0OJEl, 33ZAHHOU ypaB-
HeHHeM:

ayxy+x+2y=0; B) x — xy =2y — 3;
O2xy+x-2y=1; r) 3x — 2xy = 0,by.

Ha runepGorne malifuTe TOYKY, HAHMeHee YIANEHHYID OT ee
HeHTpa:

1, -25
a)y= 35 O)y= -~

HycTe 384aH rpadbuk ypasEeHua F(x; y) = 0. O6pacerTe, Ka-
KUM 00pazoM MOMKHO NOJYHHTH rpadHK ypaBHeHHA
Flx-myy—n)=0.

HocrpoiiTe rpadBK YpaBEEHHA:

a) xy =1; TVxy —x+y+1=0;
B(x-Dy+2)=1; NDxy+3y+x+1=0;
B)(x + Iy — 2)=2; e)3xy—-6y+x+1=0.

Haiignare BCe TOURM € LHEXBIMH KOODXHHATAMM, eC/I OHH CyILe-
CTBYIOT, H& rpadHkre ypaBHeHHS:

a) xy = 1; rxy—x+y+1=0;

G (x-Dy+2)=1; NDxy+3y+x+1=0;

B)(x + Iy — 2)=2; ey3xy—-6y+x+1=0.



22.28.

22.29.

22.30.

22.31.

22.32.

22.33.

22.34.

AcHMnToTaMHE rHnepGONEl ABAAIOTCA OpaAMble X = 1 m y = -2,

dagaiiTe sty runepbony B BHAE ¥ = P f_ 2 T b u mocrpoiite ee

rpaduk, ecau runepGosa TPOXORAT uepes Touky M(4; —1).

AcuMITOTAMY rHTEPGONE ABASIOTCA NpaMue x = —3 u y = 1.

Wemmnepﬁmynnmey:xfa + b u DocTpoiiTe €€

rpadHk, ecind runepbosa TpoxoAuT depea Toury M(-1; 0).

Hycers f(x) = ﬁ + 2. HoKkexuTe, 4TO AN JIODRIX YHCESI & |
b u3 paBeHcTBa @ + b = 2 caenyer, aro f(a) + f(b) = 4. Obbac-
HHTe 3TOT GaKT cBoiicTBaMu mapaGoikl.

Penmre rpadudeckn ypaBHeHue:

2
a)%=1—x”; B)%+%=1;
6) -2 = 2* - 3; e +x-10=0.

OfbacHUTe, KaKkHM 06pasoM ¢ NMOMOIBEID TpadrKoB Napatonsl
y = x* + m u runepbonn y = !:' PeIIHTEL rpadUIecKu ypaBHe-

Hue x* + ax + b =0, rae @ ¥ b He papunl mymo. Hpugyman-
HHM B&aMU cnocoboM pelrute rpadguduecKH ypaBHeHMe:

a)x* + 3x — 4 =0; B2 —2x-1=0;
) +x-10=0; rx*-3x-10=0.
ITocTpoliTe HAa OMHOM UepTEKe HECKOJBKO rpadHKOB H3 «ce-
MelicTBa» mapalox BMAA Y = % +a,amaa=0;a=1; a=2;

¢ = —3. OnpegenrTe AMTHHM BCEX OTPE3KOB, KOTOpHE oGpasy-
IOTCA NPH NE€PeCceYeHWH dTHX IpapHKOB ¢ NPAMOIN:
a) x =5; 6) x = —555.

IocTpoliTe Ba OHOM WEPTEXEe HECKONBLKO FpadHKOB H3 «Ce-

MeticTea» napaGon Buje ¥ = samma=0;a=-1;a=-2;

x—a
a = 3. Onpegennre LIMHH BCeX OTPESKORB, KOTOPHE 00pa3yIOTCH
OpH nepecevedHH 3THX IPpadhUKOB ¢ MIpAMOiL:

a) x = -3; 6) x = 3338,
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22.35.

22.36.

22.37.

22.38.

23.01.

114

ITocTpoitTe rpadmk GYHKOUM I = pe 1 1+ 2. MocTpoiiTe 1 3a-

AafiTe aHANMTHUYECKHN (PYHKOHAKD, rpadHK KOTOpOd CHMMeTpH-
yeH rpadnky gasHo# HYHKOAE OTHOCHTEALHO!

&) HauA/a KOOPIHAHAT;

©) ocu afemuce;

B) OCH OpDAHHAT;

r) Tourn M(1; 2);

R) npamMo# iy = 3;

€) npamoit x = —1.

1,
Yramure aGCnuccH BeeX Touek rpaduka y =

&) OPAMHATHL KOTOpPHIX paseH 0,01;

6) OpAHMHATH KOTOPHX NONOKHTENBHE, HO He IpPeBHIIHAIOT
0,01;

B) OPAMHATH KOTOPHIX paBEH 100;

r) OpAMHATH KOTOpPHX Gonsine, yem 100;

) IponsBeseHAe YTPOeHHOH AGCLHMCCH KOTOPHIX HA € YMeHbL-
eHHYI0 BABOE OPDAMHATY MEHbLLIE IIATH.

Hailigare Bce TAKMe @, OPH KOTOPEIX rpadwknl GyHKI@i i = %

3
My =, ¢BBHICEKAIOT> HA npaMoil x = a:

a) otpesok nauHol 0,001;

0) oTpesok AaAEHON MeHbIne, ywem 0,001,

Raiinure mwromans GHUIYpH, orpaHHYeHHO! rpadurkaMy byHK-
unﬁy=% +4ny=% ~ 1 nopaMeivu x =1 n1 x=5.

§ 23. rPAGUMKM DYHKUMA, COAEPIKALUMX
MOAYIM

IIycre M(x,; y,) Touka rpabmka byurouu y = f(x). Haiigure
opamuaTy Tourn M, rpabuxa dyuxmen y = |f{x)| c abenmccoi
Xy K PACHOJIOMKEHHE 3TOH TOYKH OTHOCHTEJNBHO TOUKH M,
PaccmoTrpaTe AB& CIIydad.

TlocTpoiite rpadurk dysxnum y = |f(x)] x1na xaxzoro ua
pucyHkos 8—17.
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IocTpoiiTe HE pPABHBIX YepTe)aX rpadHKN AAHERX GYHKIMH
(23.02—23.04).

Jia GYEKOAHA, COASPKIINAX MOAVIL, YEAKETE:

1) ofnracTe onpegeneHns;

2) MHOMECTBO SHRTEHHIT;

3) NpoMeXKYTKH MOHOTOHHOCTH;

4) TOYKH PKCTPEMYME H IKCTpeMYMBl (QVHKIHH;

5) HynH OYHKLHH.

ay=x"-9u y=[x*-9
Oy=x"—4x u y=|x* - 4x|;
By=x"+2x-3 u y=|+«*+2x-3|;
NDy=-2¢"+6x u y=2/-x*+ 3x|.



= S
2303.8)y= 7 AYy= x—1|’
x+2 x+ 2,
6) y = x+1 B¥= x+1|’
B) y = 2x ay= 2x |,
¥=yx2 8¥= 2%l
My Llo8% L. 3x—1|
¥V="1"x "¥= |1l
2304 8)y=JVr-1my=|Jr - 1;
)y=2-Vi-x ny=|2-1-x|;
By=1-2/4+x ny=|t-2J1+ x|
23,05, ITorkakmre, uto ecau M(x,; y,) — Touka rpadmka GyARDAR
¥ = fix) opu x, = 0, To Touxr M(x,; y,) 1 M, (—x, y,) nexar
He rpaduxe QYHRKDUH ¥ = f(|x|). H ONpeleJIHTe BIaHMMHOE
pacnonoxenne Touex M u M,
23.06. a) JoxaxknaTe, uro rpadux Gyexoun y = f(jx|) coBmagaer
¢ rpadnkom dyREnMA y = f(x) ana Beex x # O,
6) Joxamure, 9T0 rpadbek dysxnun y = f(|x]) cummerpugen
OTHOCHTEJIBHO OCH OpPAHHAT.
23.07. IlocTpoiite rpabnx ¢yaxoun y = f({x]) a1a xaxzoro na
pucyexkos 18—27.,
i vi
{
O g 0 i
4 L
!

Puc. 18 Puc. 19
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Puc. 26 Puc. 27

IMocTpoiiTe HA PASHBIX 4epTexax rpapHKE AAHHBEIX dyHEIMHE
(23.08—23.10).

J1a @YEKUNA, CONepMKAINeil MOAYIb, YRAMKHTE!

1) obxacTs ompeneNeHHN;

2) MHOMECTBO 3HAYeHNI;

3) NpPOMEXYTKM MOHOTOHEOCTH;

4) TOYKHE JKCTPEeMyMa M SKCTPEMYMEI (DYHKIHH;

5) rynu pyEKIMH.

23.08. 8)y=x"-2x u y=x" - 2x;
G)y=x"+4x-5 m y=x"+ 4x| - 5;
B)y=x"-2x-38 n y=x"-2|x| - 3;
ry=-2x"+8x u y=-2x*+ 8x|.

1 1 .
23.09.a)y=x_lny=|x|_1,
_x+2 _ =+ 2,

Oy =1 HY= o+

2x 2)x| .

_1-3x _ 8z -1
Ny=J-—, ay= o -1

23.40.8) y = Vx ny = lx;

6)y=vx - —-lny=\lix|* -1
B)y=4—x my= 4 [x]
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23.11. OnnmeTe nponecc mocrpoenus rpaduka dbynxmun y = |f(|x)),
ecin mapecTeR rpaduk dyEkmum ¥ = flx).

TlocTpoiiTe Ha pasHEIX YepTreiXax rpapuKna AaHHGIX GYHKIHA
(23.12, 23.13).
Jna dyRroEn, cogepiainedl MOAVIL, VHANKETE:
1) o6nacTs onpegenenns;
2) MHOM(ECTBO 3HATEHHI;
3) npoMeXyTHH MOHOTOHHOCTH;
4) TOUKH IKCTPEMYMA H IKCTPEMYMEL GYHKIIHH;
5) syym byEKRITEH.

2342 a)y=x"-dxmy=|x* - |x|;
G)y=x*-6x-Tuy=|x*-6lxj- 7|
B y=x"+2x-8my=|x*+ 2|x| - 8;
r)y=-0,5¢+xuy=00,5x - |||

B3 a)y=Jyr-2-2uy=|Jd-2-2}
y=2-J4-x ny=|2—\/4—|x||.

23.14. IlocTpoiiTe HA pa3EHX YepTejkax rpadmeu GyHERDMA:

_ 1 _ 1 |
B)y=3_3 ¥y= [x] - 27

x+2 lx] + 2
O y="%"1 V= -1f
4x 4|x|

B)y=_5 AY= 2 -]

1-3x
Ny=J_, By=

Jaa byHRODHHA, colepamell MOIyIk, YRAKHTE:

1) o6r&cTE onpene eHNA;

2) MHOMeCTBO 3HAYCHHH;

3) npoMeXKYTKH MOHOTOHHOCTH;

4) TOYKH SKCTPEMYMa H SHCTpeMYMBI QyHKRIIAN,

5) myma Qpynrnau;

6) xonmyecTBo ofIMEX Touek ¢ mpaAMoi i = 1;

7) royecTBO COIMEX TOYEK € NIpAMO ¥ = @ (ANa KAXKAOTO G).
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23.15.

23.16.

23.17.

HpeMeRsaAa pasIHIEEIe MeTOZK NpeoOpA3CEAHHA rpadHKOB
byEKIEH, DocTpoiiTe mo mMopagky rpabuxun GyEKIMIi:
a)y=|x - L By=|x-1-1

6) y=|lx - 1}; r)y ==l -1 -1

Ji1a dyEKOHA H3 NYHKTZ T') YE&MHTe:

1) ofmacTh onpeAeNieAHs;

2) MHOKeCTEO 3HaYeHHIA;

3) NpoMeRYTKH MOHOTOHHOCTH;

4) TOYKH JKCTPEMyMA H JKCTPEMYME! (PYHKIHAH;

5) myan pyrrnmn;

6) KoaugecTEO OOINMX TOYEK ¢ mpaAMOH ¥ = 1;

7) xoneyecrBo OBIMX TOuYeK ¢ IpaAMOH ¥ = @ (IIA KAXAOTO a).

IIpumMerasa pasEEE MeTOOL npeobpasoBamua pabuxoe QyeEk-
Ouii, DocTpoiiTe 0 NOPAAKY CleXyIoIEe rpadpmim:

a) y =|x’ - 4; B) y = |jx* - 4} - 4].
B)y=jx"—4[- 4

Jna GyHKIHH K2 OVEKTA B) YROKHTE:

1) ofnacTs onpenencHHS;

2) MEOMECTBO 3HAYEHHIE;

3) mpoMeKyTKH MOHOTOHHOCTH;

4) TOUKH SKCTPEMYMA U 3KCTPEMYMB GYVHKIOUH;

8) aymn pyEROHM.

Ipumerasa pasiu4YHHEe MeTOHXbl NpeofpasoBaHMA rpadburop
byERORA, DocTpoiiTe DO NOopAXKY IpadBEKr AAHHEBIX GQyHEIMHE
(23.17, 23.18).

Ona GyHEKINM M3 TYHKTA T') YKaKHUTE:

1) obnacTs onpeAeeHnA;

2) MHOMKECTBO BHAYEHMI;

3) NpoMeXYTKH MOHOTOHHOCTH;

4) TOYKH 3KCTPEMYMA H BKCTPEeMYMBI (DYHKIINH;

5) Hymm pyerRIHE;

8) rommyecTBO 0BIMEX ToueKk ¢ npamoil y = 1;

T7) ronmuecTBo OOLEX TOUEK ¢ MpAMON ¥ = ¢ (ANA KaxA0r0 4).

-1 . = [—1—1{ - 3.
VY= R 9y = || - ®

1|
ﬁ)y=||x|—_2|' Ny=
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213.18. IlpuMerAa pasJHYHEE MeTOXH NpecbpasoBaHMsA IpadUKOB
dyurnuii, noctpoiiTe no nopAaKy rpadury JaHHLX GyRKIMIE:

a)y=|Jx -1}; sy = |Vi«d| - 1.

6 y = |[Vx - 1| - 1};

HocrpoitTe rpabur dyExoum 1 yrkakute (23.19—23.25):
1) obnactes onpexenenus GyHKEAN;

2) MuaOMecTBO SHAUCHHH QYHKIMH;

3) npoMeYTKH MOHOTOHHOCTH;

4) TOYKH PKCTPEeMyMa H JKCTPEeMyMEl (QYHKINIT;

5) mynr dyEROMN;

6) xonwgecTBO OGIUX TOYeK ¢ mpsaMoi y = 1;
7) xonuaecTRo OOIHX TOUEK C NPAMOI ¥ = @ (A8 RAMIOTO a).

23.19. a) y = |x| - x; By=|x—-2+2~-x
6) y =[x - 32 - x); Ny=x-2+|x*-x

2 _ o

23.20. a) y = xlxlx' By = f;—_’h;

x| - x? — %

oy =%, ny=E5
23.24. a) y = |x* — 4x| + 6x; B) ¥y = |x? — 4x| - 6|«x];

23.22.

23.23.

6) y = |*® — 4x| - 6x;

y=x"—4x-1];
6)y =2 - 1| — 4x;

a)y=x"—|x' - 1;
6) y = [x* - 2x| - 225

r)y=|x - 4x| - 6x.

By =a>—4x— 4|x + 1];
nNy=|« - 4x- 2|+ 62 - x|

B y=|xt—4dx|+ | +1];
)y = |x* - 4] + |« - 2x| + 2x°.

— x| . __x .
B2 a)y=T"7; B)y_]?—_lf’
6)y = 7 Yy =
¥Y=Nl-1 Y=Lt
x-1 x-1+ |x
2325, 8)y = T B)y=%;
_ =1, _ el + x4+
6)y_|:c|+1’ y= x )
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23.26.

23.27.

23.28.

23.29.

¥6enurech, 4TO PAHHMH crniocobaMu 3aaHa OfHA B Ta e QyHR-
oUA, M NoCTpoiiTe e¢ rpabuk;

) x|+ 3 9 2¢ - 2, x <0,
DY=HTHmERY= yr 2,2 > 0
6)y=3alx -2 +2 6-xx<2
=3x - x|y =
y v S5x -6, x > 2
-3x, x < -1,
=2x+1-x+ 2 =
By=2x+1-x+2muy {x+4,x>—1;
) | +3)+ -3, x <« -2,
r =|x XH =
y v 2x + 3, x > -2,
ITocrpoitte rpadhuk dyHEIHHA!
a)y=4+2x-|x|; B) y =0,5/x + 4| + 2,5x — 1;
Oy=83-x—|[x +2; r)y=2x - 3|+ 2x + 6.

J1a aapHEON GQVHKUHMHA YHAXKHTE:

1) ofnacTe onpeaenenus;

2) MHOMKeCTBO 3HAYCHHAH;

3) npoMeXyTKH MOHOTOHHOCTH;

4) TOYKH BPKCTPEMYMA ¥ SKCTPDEMYME (QyHKIHH;

5) mynr PyERUOUA.

Hokaxnre, uro rpadur dyaxkomun y = klx — a| + b, k # 0 co-
CTOHMT U3 ABYX Nyueil ¢ ofmum magatom M(a; b) H modkeT OLITH
NOCTPOEH METOAOM ONCPHEIX TOYeK. HNA oToro monagobATca
TPH ONOPHEE TOYKH: Hauado aydeit M(a; b) 1 npe Tourn c abe-
IPACCAMH X, < @ ! X3 > @.

MeToaoM OMOPHEIX TOUEK HOOCTPO#ATe rpadHKH:

a)y=4 - 8x — |x; B)y =0,2|x + 5/ + 0,8x — 4;
Oy=2+x—|x-3 r)y=38lx - 3| - 5x + 6,

YoeguTech, UTO PAIEYHABIMA COOCODAME 3aZAHA OAHA H Ta dKe
dYERINA B TDocTpoiiTe ee rpadux:

1-2x, x50,
aAy=|x|+|lx-1juy=1L0<x <1,
2x -1, x=1;
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-3 - 2x, x < b,
By=|lc-2|+|x+5|ny=1{7,-5<x<2
2x + 3, x> 2

5, xs-2
B)y=|x—3i-|x +2]Hy= 1-2x,-2<x<38,
-5, x> 2

-4, x € -1,
Ny=2x+1-jx-2/+x m y={45,-1<x<2
2x + 4, x > 2.

23.30. ITocrpoiiTe rpadnax GYEKIHHN:
a)y=4x + 3lx + 1| - |x[;
Oy=3-|x-1-|x+2|
B) ¥ = 0,5|x| + 2,5)x — 1] + 2x;
PNy=2x-3+2x+6/—1.
Jdna gaunoit GyHKOHA YKAXKHTE:
1) ofnacTe onpegenenus;

2) MHOKeCTBO 3HAUYCHHI;

3) npoMeRYTRE MOHOTOHHOCTH;

4) TOYKH 3KCTPEMYMA H SKCTPEMYMH (DyHRIIHM;
5) mynu byBEKITHH,

23.31. IloxaxuTe, aT0 rpadmr byEronn

y=kx-al+mx-b+hx+p, k20, mz20,a<b
COCTOMT M3 HBYX JIyuell M OTpesKa, KOHLEI KOTOPOTO TOUMKH P
u M ¢ abeuuccamn a » b apamiorea mavastoMm ayueli. I'papuir
MO)KeT ORIThH MOCTPORH METOHLOM ONOPHEIX TodeK. A aroro
TOHAFOOATCA YeTHIpe ONOpPHEIE TOYUKH: Y)Ke NMASBAHHBIE HAMK
KOHIBI OTpeaka F U M u ape ToukH ¢ abclyccaME X, < @ H
Xy > b.

23.32. MeroaoM ONMOPHBIX TOYEK MOCTpodTe rpadux QyHKINA:
B)y=|x+2/-|jx -4 +2;
Oy=|l+x|-2lx -8 +x+2;
B)y=|x + 5] + 2lx — 5| + x3
r)y=3lx-3|-5x+1-1.
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23.33.

23.34.

13.35.

13.36.

23.37.

23.38.

23.39.

23.40.

ITocTpoiiTe nByMa cnocobaMm rpapux GyEKIHM:
a)y=|x+2 +|x - 4f + 2|x|;
6)y=3x-2 -2x -4 +nx.

TlocTpoiite rpabhur OYHKIMK HA YKABAHHOM OTDE3KE:
ad)y=x"— | +x -1, [g, 5];

6) y = 2x° + |x — 5)(2x + 1), [0; 5);

B LR N
Dy=L+|l-2 ma

2 2,
+2, | 1]

IIpy KakHX BHAYEHHAX napaMeTpa @ rpedukH GyHKIHHR
y=lx|+lx—-4ny=a:

a) He HMeWT O0IMUX TOoYeK;

0) uMeloT ogHY obINYI0 TOUKY;

B) HMEIOT IBe obInne TOUKH;

T) HMeloT GeCKOHeUYHO MHOTO OOImMMX ToYeK?

2 - 3x*
ny=|"%

IIpn KakmX sHaveHHAX napaMeTpa ¢ rpadErn GyHRIUH
y=jx+1+|x-3luy=2x+a:

a) He MMelOT o6IMHY ToYeK;

6) uMeroT oxuy o0MIVID TOUKY;

B) HMeOT ABe 00IMue TOUYKH;

T) HMeloT OecKOHeYHO MHOIO OOIHHX Todek?

Tlpr kakmX sHAYEeHHAX napaMeTrpa ¢ rpadmxn pyHrRIEE
y=|lx+1|-|x+3lmy=kx- 4

a) He UMelOT o6ITHX ToYeK;

6) UMeloT OJHY O0IOYIO TOYKY;

B) HMEIOT ABe o0IMHe TOUKH;

r) HMelT GecCKOHeYHO MHOTO OOIMUX Touek?

HatinuTe neprMeTp U IIOIBAAE TPEYTONLHUKS, OTPAEHICHHOTO
rpadbuxaMu GyHrIu#E y = |x| 1 y = 4 (cHenaitTe yepre:x).

HafiauTe mepuMeTp U IVIOIHALL TPEYTOJBHUKA, OrPAEBHYEEHOTO
rpaduroM dyHRIME ¥ = |x| u Opamoit Ty — x — 24 = 0 (cae-
agiiTe depTe).

Ilpm xaKEX 3HAYEBHAX ¢ NpAMaa ¥ = a o rpabnk dyEKUIHH
¥ = | x| orpammauBaor TpeyromeEnk mwromaasio 50.
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TfABA

4

KBALNPATHLIE YPABHEHMA

§ 24. OCHOBHBIE NMOHATMS, CBA3AHHBIE
C KBAAPATHbIMM YPABHEHUSIMM

24 01. 3anoyarTe Tabnunmy. Kakwe na JAHHLIX YpABHEHHIH ABIAIOTCH!
&) MpHUBeleHHBIMH;
6) HemONMHEEIMH;
E) YPABHeHNAMHE C HIeNbIMA KoapPHIIHeHTaMHA;
T') YPABEEHHAMH ¢ DAIAOHANLERMH EKosbhrAnuenTAMA;
A) YPABEEHAAME, OPUBEeACHHMME K CTAHXAPTHOMY BHLY?
p, Crapmmi Koodwpunmeny | Ceobommri
n/n ¥panuenne xo3ppunEenT npR X anen
1 3x"-Tx+2=0
2 Bx'—x=0
1.: 3 _
3 § X+2x+ g =0
4 5x'=0
5 |2 V5 -x-3=0
6 2-12=90
7 - Tx—2=0
8 (2x—3Nx+2)=0
9 3x°-Tx+2=bx
6x® - 4x _
10 —g = 0
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24.02.

3amosnuTe TaGIEOY:

:/an ¥pacnenne mc;:;:p::::im Kwﬁ:::nm CT
3 3 —4 5
2 1 -2 7
3 -3 0 2
4 2 -3 0
5 a b e
6 b a a
7 3 9-a 2+a
8 € 4+c -11
9 100 100 -1+¢
10 1-a 2q -1-¢

24.03. Onpenenrre, OTHOCHTENLHO KaKkoM nmepemernoll (x, y mnm a)

24.04.

24.05.

ypasEEeHAe ABASETCA KBAJNPATHBIM, M BHEIOHIIIATE eT'o KoANPDH-
ITMEeHTHI:

a) x* + 2xy — 87 =0;

6)ax® +a’x® + 1+ 22t =0;
Bl@+xNe— 1)+ x(x-a)=1;

r) x'y’ + 5xfy — dxy® — 6% + 12xy — Ty — 1 = 0.

MosEo M AAHHOe YPABHEHME OIPHABECTH K KBANPATHOMY YDaB-
HeHHIO:

x+5.
17 °

6) x+2 _6-xq

a):c+1 x-3 1-x

OnpegenuTe, KAKOE H3 3AHAHHBIX YHCEN ABAAETCH KOpHeM CO-
OTBETCTBYIOIHETC KBAJPATHOTO YPABHeHMA:
a) 0, +1, +2, +42; 2x% + 15x + 22 = 0;

6) 11, $2, £3, 243; ' - 5r+ 14=0;

B)+1, 8, +5; 2*— (1 + V5)x + V5 =0;
10, +1, £2, +42; 42 - 15/2x + 21 = 0.
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24.06. Haitaure xoTa OH OZMH KODEHb KBAAPATHOI'O YPABHEHMA:
a)2x* + 15x +22=2-7+ 15-7 + 22;

i
6)%x2—5x\/§+1=%—5\/ﬁ+1;

B) 5x2 + xv3 + 1+ v2 = 5(v2 + v3)' + 4 + ¥2 + 6;

r)"T;—sz'?+14—J_=o.

24.07. O6BACHATE, TOUEMY HH OZEO IONOM(HTEIBHOE YACTIO HE MOMET
6EITh KOpEeM ypaBEeHAS 3x° + 17x + 9 = 0.

24.08. O6pACHUTe, TOUEMY HM OMHO OTPHLATE/NBHOE YHCI0 He MOJKeT
6ITH KOpEREM ypaBHenua 3x° — 17x + 9 = 0.

24.09. Mo:ker TH KOpHEM KBAAPATHOTO ypasrennsa 3x — 17Tx + 9=0
OLITE YeTHOe YHCNOo?

24.10. MoxeT 11 KopHeM KBaZpaTHoro ypaBHeHHA 15x° - 87x + 8=0
6BITh HedeTHOE THCNO?

24.11. Moxer M KOpHeM KEAAPATHOrO YpaBHeHHA x¥* — 17Tx + 9 =0
6uITE ApofEoe YMCAO BAJA i, Tie m — HaTypaibHoe YHCIO,

fonemee 17

§ 25. ®OPMYNA KOPHEN
KBAJIPATHOTO YPABHEHMS

Peinure ypapHeHue (25.01—25.06):

25.01.a) x> - 5x + 6 =0; e) 2 -5x-3=0;
6) ' - 2x - 15 =0; x)) 25x% — 25x + 6 =0
B) ¥ + 6x + 8 =0 3) 102x% + 11x — 1 = 03
r)x*~8x - 18 =0; m ¥* - 3nx + 27 = 0;
D3 +5x-2=0;

25.02. 8) x* + 3J2x +4=0; B) 9x% - 6J5x + 2 =0;
6) 42 + 4J3x +1=0; r) 42’ - 27x +1=0.

2503.a) X -Tx-3=0; B) 327 +11lx + 2=0;
6) 2% +5x+1=0; r) 42 + 13x + 0,25 = 0.
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25.04.

25.05.

15.05.

25.07.

25.08.

25.09.

25.10.

25.11.

25.12.

25.13.

25.14.

a9’ +6x+1=0; B) 0,25x* — 12x + 144 =0
6) 16x* — 24x + 9 =0; r) 16,6x® + 332x + 1660 = 0.

a) ¥ + 48x + 12 =0; B) 2’ + 2J/5x +5=0;
6) x* + 2J2x +2=0; r) - 42x +8=0.
a) 9x° + 6x + 11 = 0; B) 2001x* + x + 1 =0;

6) 62 + 11x + 184 = 0; r) 0,92° + 11x + T5n = 0.

PemuTe ypaBHeHMe ¢ OYKBeHHEIMH Koadpumuenramu (25.07,
25.08):

a)x* - 2p-Dx+p’-2p=0;
2_ 2p+3 P _a.

6) x 3 x+6—0,

B)x' —(l-p)x-2p=0;

r)x2+3—psi-2-x+-*g-=0.

a)x*—2px +p*—1=0;

) x*—4dpx + 4p° - 1 =0;

B Pp-N+2p-4x+p=0;
Dp+2p+Dx+p+2=0.

PemuTe ypaprenue (25.09—25.13):

a) (3x — 52x - 1) = 0; B) (3x — 5}2x - 1) = 2x — 1.
6) (3x — 5)(2x — 1) = 5;

a) (T — 2x}x + 3)=0; B) (T — 2x)x + 3) = 6(x + 3).
6 (7T-2x)x+3)==x;

a) (8 - 2x)(5x — 3)=0; B) (8 — 2x)(5x — 3) = (5x - 3).
6) (3 — 2x)(5x — 3) = 2%

a) (dx — 5)* — 2x + 3 = 0;

6) (dx — 5 + (2x + 3)* =0

B)(4x - 5)°-(2x +8)°=8x- 1.

a) (x* + 4x + 11 = (7x* + 2x + 3)%;

6) (x* + 4x + 11)* = (8x + 1)".

Iycts x = ¢* + 3t. Haiiaare Bce nHaueRHMA f, NPH KOTOPHIX
£ -2x-8=0.
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25.15.

25.16.

25.17.

25.18.

25.19.

25.20.

25.1.

25.22.

25.123.
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IIyers x = u_-?-Z. HafixnaTe BCe SHAYEHHA U, NPH KOTOPHIX
8xE— Tx +4=0.

PelminTe cHAaYaJa OTHOCHTENIBHO X, A 38TEM OTHOCHTENBHO ¥
ypaBHEHHE:

a)3x-by=";

6) x* + Bxy + 27 = 0

B) X +8xy+ 2 +y—1=0;

r)2x - Bxy -3’ - x + 10y - 3 =0,

Haiipmre abecnmcesl ofmux Touek rpahMKoB PyHKOHAME, He Ipo-
E3BOAA MX HOCTPOSHHS:

a)y=x* u y=5x—-4;

G)y=4x" u y=—-4x - 1;

B y=-7" u y=13x - 111;

Dy=x"+x-3 u y=—x"-5x-4;

My=x>+3x-1 u y=-x2*-5x-9.

Hatignte opanaaTE 00MMX ToueK rpaduxos byEKIMHA, He PO~
H3BOJA MX MOCTPOSHHS:

aAy=8x*+3x-1u y=2"-5x-1;

6)y=38x"+38x-1 m y=-x"-x - 14;
B)y=x"+3x*+8x-1nm y=-x*-x-1;

1 1
Dy=x+x+ .3 A y=12- 3.

Halizure fBa NOCAEROBATENLEMX OEALIX YACTA, NPOHSBEICHHE
KoTOpHIX pasHo 1980,

PasHOCTh ABYX HATYPANBHLIX 4HMCe)I PpABEA 4, a MpOH3BeASHHE
4457. HailiguTe sTH wHCaa.

¥YueHnrn obmenammuces Apyr ¢ apyrom dororpadpmama. Beero
Ans sroro momagofmnocs 870 dororpadmii. Cronbko ydeHm-
KOB B Knacce?

Yueruru ofMenaluces APYr ¢ ApyroM pyKono)KatEamu. Beero
frimo cosepmeno 300 pykomoxrarmii. CRonbko yyammxcs
B Kjnacce?

B srmyrmoM muoroyroisEree 170 gmaronameli. Haiigere cymmy
BHYTPEHHUX YIVIOBE MHOTOYTOJBHEKA.



25.24.

25.25.

25.26.

25.27.

25.28.

25.19.

25.30.

25.31.

25.32.

25.33.

25.34.

Ana xaxaoro SsEAYEEHA TAPAMETPA @ pPelINTe YpPaBHEeHHe
(25.24, 25.25):

a)x*-Ba-1)x-3a=0;

6)x’—(8a-1)x +2a>-a=0.

a)axr’ - (Ba-Dx-3=0;
)@-x-ax+1=0,

Haiigure Bce 3HAYEHUA napaMeTpa &, NMPH KOTOPHIX YPABHe-
HAe 4x° + ax + @ = 0 AMeeT POBHO OIMH KODeHb, H JUIS KAMK-
AOr0 TAKOTO BHAYEHHSA 4 HAlignTe 3TOT KOpPEeHh.

HalianTe BCce 3HAYEHHA TAPAMETDA @, TPH KOTOPBIX ypaBHe-
Ene ax’ — 8x + 8 = 0 MMeeT POBHO OAMH KOpeHb, U AJIA KaxkK-
JOTO TAKOr0 3HAYEHHA & HaUAKTe 3TOT KOPEHE.

HaiinaTe Bce sEaueHHS TapaMeTpa ¢, NMpH KOTOPHIX YpaBHe-
2
x -2x -3
HEe “——— — = 0 uMeeT POBHO OOME KOPEHE, H LA KEXKAOT0

TAKOTO 3HAYEHHA & Hai‘mm'e ITOT HOpPEeHb.

Haiiprre Bee sHadeHEMs TAPAMETPA ¢, OPHA KOTOPHX ypaABHE-
2 2
+ —
HHe xﬁ+630 = ( HMeeT POBHO OXMH KOPeHb, M JUIA KAa¥K-
JOr0 TAaKOTO 3HAYEHNWA @ HaliiHuTe 3TOT KODEHb.

HaliguTe Bce 3HAYEHHA TAPAMETPA @, NMPH KOTOPHX YpaBHE-
ax’ -2x -1
x-1
Aorg TAKOrD 3HAYEeHHA g Haﬁ,I[HTB 2TOT KOPeHb.

37%0:) = (} AMeeT DOBHO OSHH KODeHh, H JJIA KakK-

IIpu KAKMX 3HAYEHUAX NEPAMETPA @ YpaBHEHHE MMeeT POEHO
OOHH KOpPEHb:

X +6x-a+l X242 -a+bh _
8) x-1 =0; 6) x+ 38 =0?

JId Kamgoro sHaUYeHHA ¢ PEINUTe YpaBHeHHe:

+Ox -1 _ L +2r+a’-9 _
x-a =0 6) x-2 =0.

a)

HaiiauTe Bce Hmephl uucen a U b, AAA KOTOPHIX ypABHeHHE
(ax® — 6x + 3)(2x — b) = 0 UMeeT POBHO OLHE KOpEHH, W JNA
Kaxgolt Taroll maphl YKAMKHTE 3TOT KODEHb.

Hafiaure Bce 3HEYEHHA NMEPAMETpPA @, IPH KOTOPHIX IpsAMas
¥ = 2x + a uMeer ¢ napabosoil y = x* — 3 exumcTBeHHYIO
O0IIYIO TOUYKY.
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25.35.

25.36.

25.37.

25.38.

23.39.

25.40.

25.41.

25.42.

25.43.

25.44.

25.45.

132

HaiinnTe Bce 3HAYeHMs napaMeTpa b, IpH KOTOPHIX mapabGoskl

y=x"~8buy=2x - bx UMeOT eINHCTBEHHYIO O6INYI0

TOUKY.

HaiiguTe Bce 3HaueHWA TapaMeTpa @, HPH KOTOPRIX NpAMASA
1

¥ = @ — X HMeeT ¢ runepbosoft i = 5 C/MHCTBEHHYIO obIIyI0o

Touky. CaenaiiTe yepTerk.

Haiignre Bee 3HaueRAdd OapaMeTpa &, MPH KOTOPHIX NpAMAs

¥ = ax + 6 umeer ¢ runmepbonolt y = = €/IHHCTBEHHYIO

x +

obmy Toury. ChenaiTe depreik UAH K&XAOr0 HAMHeRHOro
saavendd a.

Yepes Kaxyio TOUKY OCH OPAMHAT NMPOXOAUT NMpAMAS, IAPa-
JesbHaA OpAMoil y = 4x U HMelomas ¢ napabonoit y = x° egun-
CTBEHHYID 00IMyI0 TOUKy?

Yepes KAKy0 TOUKY OCH OPAHHAT NPOXOZWT NpPAMaA, Tapas-
nensHan npamoli y = —2x M MMeroman ¢ napabonoit y = x% —
— 4x + T egrHCTBEHAYI0 O0IOYI0 TOUKY?

Yepez KAKYI0 TOUKY OCH OPIHHAT NMPOXOAHT NPAMaA, IEpPAT-
JNelbHAA NPpAMOH ¥ = 3% W HMeIHad ¢ napabonoii y = -x7 - Tx
€AMHCTBEHHYIO OOIILYI0 TOUKY?

Haiiante ypapHeEHA BCceX IPAMEIX, He MAPAJIMENbHHX OCH Y,
IPOXOAAIIHNX Yeped HAYAJIO KOODAHHAT H HMEHIOHX napaﬁo-
aodt y = 5x — x? eguACTBeHHYIO OGIIYIC TOUKY.

HaiiauTe YpaBHeHHA BceX MPsAMHIX, He N&PAJIEIBHBIX OCH ¥,
TPOXONAIIMX Yepes HAYAA0 KOODAHHAT M HMEIIOHX ¢ mapabo-
noit y = ¥* + 1 eguHCTREHEYO OGIIYIO TOUKY.

HaiiauTe ypaBHeHMA BCceX NPAMEIX, He MEPAJIENBHEIX OCH Y,
TPOXOAAINAX Yepe3 HAYANO KOODIHEAT M MMeoImMuX ¢ mapabo-
noit y = x° — 4x + 4 eguHCTBEEMYIO 06IIYIO TOUKY.

HaiigpTe ypapHeHHAA BCEX NPAMBIX, He MapAJIENBHRIX OCH X,
npoXoaamux gepes Toury {(0; 1) H uMeomEX ¢ ramepbomoi

y= 31‘— eqWHCTBEHHYI) 00INyK TOUKY.

Yepea Toury (2; 0) npobeiens npsMas, IepeceKailnad och
ODAHHAT M HMeloIIag ¢ rumepboJon y = —% TOJIBKO OAHY

obuyw Toury. Hadipure xoopquHEATEL 3TOH TOTKH.



25.46.

25.47.

25.48.

25.49.

25.50.
25.51.

15.52.

25.53.
25.54.

25.55.

26.01.

HaiianTe ypaBHeHHA BCeX NPAMAIX, AMEIOINHX ¢ KAMAOH H3
napabox y = x°, y = —x* + 2x — 5 TonuKo ofHy ofmyio TOUKY.

Haiinure YpaBHeHHA BCeX IPAMAIX, HMEOIMHX ¢ KAMAOH H3
mapabor y = —x° + 2x, y = ¥* — 4x + 9 TonbKO OpHY O6mYIO
TOYKY.

HaitauTe ofIIyi0 TOYKY BCEX IPAMBIX, HMEKINHX € KasmAoi
u3 mapafon y = x%, y = —x* + 4x — 4 TonBKo ogHy OBUIYIO
TOYKY.

B cucreme roopauaaT xOy MocTpoiiTe Bce TOYKH ¢ KOOD-
IMHATAME X U ¥, LA KOTOPHIX YpaBHeHMe (OTHOCHUTeNbHO i)
t* — 2(x ~ 3)¢t + y = 0 UMeeT POBHO OAUE KODEHE.

Pemure ypaerenne (3x° — x — 2)° + (62° + x — 1)* = 0.

Haiizure Bce 3EAYEHHS @, OIPH KOTOPLIX YPABHEHHE MMEET XO-
TA GBI OXHH KOpeHb, M AJMA KAMAOTO TAKOTO & PEIINTe YpaBHe-
Hue (32 + x — 80 + (x — a)* = 0.

Haligare Bce sHAYEHNA &, IPH KOTOPHX YpPABHEHUe UMEeT XO-
15 GBI OXMH KOPEHb, ¥ JUIA KAXKAOTO TEKOTO g PellInTe ypaBHe-
me (55 +x —a + (Cx - 1) =0.

Pemnute ypasHemue (25.53—25.55):
(-2 -5+ 2+ 1P+ (' - -4+ x+ 1) =0

@+ +x -6+ (2 -2 -5 - x+ 147 =0.

x __1 _x-x*-5
8 x4 F+1 ¥ _8x-4

8x -9 _x+1 x
6) 2x"—7x+3_x—3+2x—1’
)22—6_ ¥ _ 9 .
Bl Y72 ¥+1 x+182+2

2 2
X +x+1_ 1

r) ©-1 x+8 2 +27-8

§ 26. TEOPEMA BHMETA

He pemana ypaBHeHN#d, HafiiuTe CYMMY M NDOM3BefeHHE eT0
KopHeii:

a)x*-4x-15=10; B) 42 + 11x + 5 = 0;

6)2x* - x+8=0; r)—x’+3x+7=0.
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26.02.

26.03.

26.04.

26.05.

26.06.
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He pemas ypapHeHH:A, HaliiuTe CyMMY H NpOH3BeAeHHE ero
KOpHeii:

a) x* — 2J3x + 2=0;
6) ~x*V2 ~ 22 +3=0;

B) 2n-x* = 12r - x + 5(x — 1);
r) 123x* + 3x — 123 = 0.

Brunuinnte GopmMynel Brera ins 38IaAHOr0 YPABHEHHSA W IIO-
NETalTEeCH YCTHO YHA3&TH €TI0 KOpHH:

B)xf—x-2=0; H)2xE-3x+2=0;

6) x> +x-20=0; K)2¢* + 8x + 2=0;

B) —x* + Te + 28 = 0; Da®- 1+V2)r+2=0;

r) 2% + 44x + 123 = 0; M+ (1-V5)x-V5=0;

1) %% — Tx — 30 = 0; B 2+ (V7 + V2)x + V14 = 0;
e) x! - 4x — 12 =0; o) ¥ - 3/2x +4=0;

x) x® - 22x + 121 = 0; o) x° - 88x + 780 = 0;

3)2x° + 5x + 2 =0 p) x* + 39x + 224 = 0.
HNonpfepuTe oAMH KOpDeHL YPABRHEHMSA, A BTOpoi HalijuTe mno

reopeMe Buera:

a) x* + 6x = 23,5% + 6- 23,5;

6) 32 - Tx =9 - TV/3;

B) 2413 — 27x = 54 + 4413;

r) 22 + Tx = 0,72;

x) (3x - 8)(5x + 1) = (37 - 8)(5v7 + 1).

Pemnre ypaBHeHMe, HCOONE3YA Teopemy Brera:
) 5x—x-18=0; 1) 6x* + 5x — 0,0506 = 0;
6) 8x* — bx — 22=0; m) 9>+ Tx - 970 =0;

B) Tx + 8¢ — 0,87 = 0; e) 52 + 8x — 5008 000 = 0,

CoCTePbBTE KBRAPATHOE YDABHEHHE ¢ IeJBIMH KoaphHomeHTa-
MH, KOPDHAMH KOTOPOT0O ABJANTCA UHCIA;
a)3uT; 6) —4 i 14; 5) 2 ny; 3 u-25

a)—-3,Tm-1; e) 0,25 u 4; K) % H 711"; a) iR %



26.07.

26.08.

26.09.

26.10.

28.11.

26.12.

26.13.

26.14.

CocTaBbTe NPMBEAEEHBIN KBAAPATHEINA TPeXuleH, KODEAMH KO-
TOPOr0 ABAANITCA YHUCJIA:

a)au —8; NDa+sbua-5;
6)b+1m-1; ey3—-TauTa—3;
B) a 1 5a; w)3c—-2m3c+ 2.
au-a;

CocTaBbTe KBaJpaTHHIE TpexXuJeH, KOPHAMH KOTODOTO ABJIA-
IOTCA YHCAA:

14

a’

rae a, b — nenwe wucna, He paBHEIE HYJIO.

a)an%; 6)%1-1

CocTapbTe NpHEEJEHECE KBAJDATEOE YPABHEEHE, KOPHAMH KO-
TOpPOre ABIAIOTCA YHCHA:

a) V25 5v2; n 4-J7; 4 +47;
6 V2+1L -2+ n) J50: TV2;
B) 342; -5; e) V3 + V2; V2 - /3.

HaiiguTte cpeAHee apHiMeTHYECKOE U CPeHEE MreOMEeTDUYECKOe
KOpHeil ypaBHeHMA:

a)x’—14x +4=0; B) 3x% — 78x + 49 = 0;

6) X’ —4x +49=10; r) x* — 72x + 0,04 = 0.

CocTaBeTe KBAADATIINMMN TpexudeH, eCIH H3BECTHHI cCpexpHee
apHOMeTHIeCKOe A H cpefiHee reoMeTpAdeckoe I' ero KopHeil
(KOpPHU CUHMTANOTCA NOJOKHTENbHERIMH):

aA)A=4;T=2; BA=16:T=12;
60 A=2;T=4; r) A =100; I = 100,

Ipadak dyExuun y = ax’ + bx + ¢ nepecekaeT ock abcnucce B
roukax ¢ aberuceamu x, B x,. JokaxuTe, 4To BepLINEA napa-
GonBl HMeeT KOODAMHATEI

_Htxm

2

MoryT IR pasAble KBAGPATHbIE TPEXY/JI€HE HMETh OQAHAKOBIE
ropEn? Ecan me MoryT, TO gorasmuTte 3T0. Ecnml mMoryT, TO wTO
ofimero ecTs ¥y rpapMKOB TAKAX KBALPATHEIX TPeXWIEHOB H B
ueM HX paznuaHe?

Xy ;y2=—a(xf+x§+xl-x2).

Kax pacmonoxeHBl ApYT OTHOCHUTENEHCO APYyTra rpabHEHA KBAA-
PATEHIX TPeXWIEHOB, ¥ KOTOPHIX:

4} OAMHAKOBAA CYMMZ KOpHel;

0) oAMEaKOBOe NPOHSBELEHHe KOpPHEH?
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26.15.

26.16.

26.17.

26.18.

26.19.

26.20.

26.21.

26.22.

26.23.

26.24.

26.25.

26.26.

26.27.

26.28.

26.29.
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He pemrasi ypapreansa 3x° — 135x — 141 = 0, ZoKeXXuTe, 4TO
OHO MMEET ABA KOpPHS PASAMYHHX sHaroB. Cpasaure abconior-
Hble BeJIAYAHAEI MOJOMHTEAHHOTO K OTPHEOATENBHOTO Kopned
(kaxan Gonbuie?).

He pemasi ypapHeHus Tx® + 123x — 127 = 0, gokaxuTe, YTO
OHO HMeeT AB4 KODHA DA3BHEIX 3HaKoB, CpaBHuTe aGCOMIOTHHE
PEJSHYUHE NOMOMKHTEIbHOTO U OTPHIIATENHHEOTO KOpHelt (Karasa
gonsme?).

He pemas ypasHEeHua 3x% — 135x + 1 = 0, mokaskuTe, 4YTO OHO
HMeeT AB& MONOMKHTENLHBIX KOpDHA.

He pemaa ypapuerusa 3x® + 147,8x + 11 = 0, pokamure, ITO
OHO MMeeT ABA OTPHIATeNLHBIX KODHA.

CocraBbTe NpHBefieEHOE KBAAPATHOE YPaBHEHHMe, KOPHH KOTO-
poro Ha 1 Goseme Kopeeil ypasHenna x° — Tx — 8 = 0.

CocTaBbTe NpHBeeHHOEe KBAJAPATHOEe YpABHEHUe, KOPHHM KOTO-
poro Ha 3 MeHbINe KopHell ypaBHeHus x° + 8x —~ 1 =0.

CocTaBbTe KaKoe-HEGYOb KBAADATHOS YPABHeHHE, KOPHE KOTO-
POTO NPOTHROMONOMKHLI KOPHAM ypakHerRHa 8x° — Tx — 11 = 0.

CocTaBbTe KaKkoe-HUGYAL KBAAPATHOE YPABHeHHNE, KOPHM KOTO-
poro of6paTHH KOPHSIM ypaBHeHHS 5x° — Tx — 18 = 0.

CocraBbTe Kakoe-HAGYAL KBAPATHOE YPABHEHHE, KOPHHE KOTO-
poro PABHEI KODHAM ypaBHerHs 15x° — Tx — 3 = 0, ymaOXKeR-
HHM Ha 3.

CocTaBbTe KaKoe-HHOYIbP KBAADPATHOE YpaBHeHWe, KOPHH
KOTOPOre PABEK KOPHAM ypabHeHua Tx® — 3x — 1 = 0, nenen-
HBIM H& 5.

[pu KAKHX BHAYEHMAX ¢ OTHOLIEHMe KOpHell ypaBHeHUS
x> — 8x + 3a + 1 = 0 paBnO:

a3  6)-5 557

HaiiguTe Bce maphl yHEceNn, CyMMa KOTOPHIX paBH:a 8, a npoms-
Befenme 15.

Ha#imnTe BCe maphl unceN, CYMMa KOTOPHIX paBas B, a npous-
BegeHne 1.

Haiiante Bce mapH uuces, CYMMA KOTOPHX paBHa 8, a mpona-
Begenne 16.

HaiianTe Bce maphkl YHCEN, CYMMA KOTOPHX paBna 8, & mpons-
BegeHHe 17.



26.30.

26.31.

26.32.

26.33,

JIOR&KNTE, UITO ECAM CHCTEME {x Ty=p HMEeT pemeHnsd
x-y=4q
(m; n), TO YHCHE M H N ABJAITCH KOPDHAMM YpABHeHMA
2* — px + ¢ = 0 u, HaoGOPOT, €CNH MAHHOE YDPAPHEHHE HMEET
KODEM m u n (ge o0ABATENLHO pASNIAYHEE), TO JIOO6&A mapa
yucen {m; n) uaum (n; M) ABAAETCA PEIICHHEM CHCTEMEI.
CpenafiTe BHIBOA 0 BO3MOIKHOCTH peLOEHHSA CHCTeMEI, CBOAS-
x+y=p

mweitca K BUAY {x y=q° npe nomolia Teopembl Buera.
CocTaBnaa BCNOMOTATENILHOE KBANADATHOE YDABHEHHE, PeInHTe
CHCTEMY:

x+y=3 x+y =6
a) 9 r) 9
xy = 2 Yy = 9
x+y=-1, x+y=a+2
6){ n){ Y
xy = 12 xy = 2a;
8) x+y=25 e x+y=5\/§,
xy = 20; xy =12,

Peluiure cucreMy:

x+y+ xy =22 x+y- xy = -13,
a) B)

xy = 15; x+ y+ xy = 35

6) x+y =12, 2¢ + 2y + xy = §,
T
x+y+xy=3% 3x+ 3y —xy=1.

IIporsBsena HARNEHAINYIO 3AMEHY H COCTABHE BCIIOMOTATEMEHOE
KBAApATHOe YPABHEHHe, DEIIHTe CHCTeMY:

{x—y=5, {2x+3y=—6,
a) r
xy = 14; xy = L5

x+ 2y = -1, x—-%y=5b-25,
6){ y :o{

xy = 6; xy = -b;

5 - =5, 2 _3 =5’
5) xr -y e) x Y

xy = —4; xy = -1.
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26.34.

26.35.

26.36.

26.37.

26.38.

26.39.
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CocTaBeTe, £CJIH TO BOSMOMKEO, OPHBEIeHHLIH KBAAPATHHIHR
TPEXYJIEE € IEeJBIMH KoapHIHeHTAMHE, €CJIA OAUE H3 ero Kop-
melt 5 — /11,

Tlvers x, + x, =8 1 X, - X, = m. Bupasare gepes 8 u M BHIpa-
senne (26.35, 26.36):

a) x; + X% + x5 a) x} + x%;
6) 2x, + 2x, + 3x,x,; e} x¥ + x3;
B) 2xfx? + 2xlxd; ®) xi + xi;
r) 2% + 2x,x, + x%; a8} x} + x3.
x
a) x} + xx, + % e)j‘%k
X ,
6) 2} - x, + x; ®) ot
X, X,
B) x — 2xx, + x3; 8) ;if‘*?:
_ 2. X Xs .
I‘) (1’1 xz) L] K) x, + 2x, + 2x, + xz,
o bx, 5,
n) |2, — x; K) 2x, + 8%, + 3x, + 2x,

Brimonture saganwe 26.36, ecaM x; U x, — KOPHU KBAIpaT-
HOTO ypDABHEHHA!

ayx*—x-1=0; By3x - x+6=0;
6)2x" —x-4=0; rfax* —x+1=0.

He ucnoansyda TeopeMmy BHeTa, JOKaYKHTE: €CH X, — KOpEEL
KBAJPATHOrO TpeX+ileHA x° + px + ¢, TO CIPaBe[IHBO TOMKIE-
erpo X° + px + ¢ = {(x — x,)(x — x,), TAe X, = —p — x,. [IpH aTOM

2
ec.nnx1=—‘§. Tox2+px+q=(x+%).

¥oeauTech, uro uncao 1 HAIA uHeao —1 ABIAeTCA OAHUM M3
KOpHei#l 1aAHHOTO KEAADATHOIO TPEXWIeHa, U HaAATe ero BTO-
POl KOPpeHR:

a) x* — (2a + 1)x + 2a; B) * + (3a — 2)x + 3(a — 1);

6) ax* — (1 - 2a)x + 1 — 3a; NnE-axX-x—-3+a.



27.01.

27.02.

27.03.

27.04.

27.05.

27.06.

27.07.

27.08.

27.09.

§ 27. PA3NOMEHME KBALPATHOTO
TPEXYMEHA HA SIMHEWMHBIE
MHOMMTENM

Pasnmorure Ha TEHeHHBle MEOMCHTEAH KBAXPATHBIE Tpexunemx:
a) x* + 3x + 2; B) —5x* — 8x + 8;
6) 2x* + 5x + 2; r) 122 — x + 1.

He mcnonssya Teopemy Bmera 1 GopMyny ana KopHeid KBaj-
PATHOrO Tpex4/eHa, AOK&SKATE, UYTO €CAM X, — KOPEHb KB&A-
PATHOrO TpexwileHa x°* + px + g, To COpaBefJIHBO TONKACCTBO
2+ px + g=(x - 2,)(x — x,), The x; = —p — X,. IIpu oTOoM ecam

x,=—%, 'mx"'+px+q=(x+%)2.

PaanostuTe Ha NuHelHBle MHORUTENH KBAZPATHHH Tpexulen
(27.03—27.08):

a) x* — 8x + 2; )2 +38x+ 1

6) «* - bx + 6; e) 12x2 + Tx + 1;

B) X’ — Tx + 12; w) 20x% + 9x + 13

) 2 - 9x + 203 3) 30x* + 11x + 1.

a) ' + (2m + L)x + m{m + 1);
6) x* - (2m + Dx + m(m + 1);
B mim+ D+ Cm+ x+ 1;
Pmim+ 1) - (2m+ )x + 1.

a) 2x% — 5x + 2; B) 4x° — 17x + 4;

6) 3x* — 10x + 3; ) 5xf — 26x + 5.

a) 2x% — 3x — 2; B) 2x* + 3x — 2;

6) 3x* + 8x — 8; r) 3 — 8x - 3.

a) mxt + (mf + Dx + m; B) mx® - (m* - x — m;

6) mx® + (m® - 1x — m; r) mx’ — (m® + x + m.

a) 2% + 3ax + 2a% B) -5x° — (dy + B)x + y(y + 1);
6) 2x% + (a — 2)x — a3 r) ¥ + 3(p — 1)b + 2p® — 3p.
a) x° - 3xy + 2y ) 2p° + 3pg + ¢

6) x* — 5xy + 645 e) 125% + Tst + &%

B) @* - Tab + 12b%; %) 20R? — 9Rr + ¥

r) a® — 9ab + 2005 ) 30r° + 11rR + R,
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27.10.

27.11.

27.12.

27.13.

27.44.

27.15.

27.46.
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PasfosKuTe HE MHOMKHTEIH MHOTOWIESH:
B)x*—xy~- 2 +56x-y+6;
6y —x® —ay + X,

CoxpaTute Apobb:

8) x* + 5x — 84, 5) 2" + x* — 8.

x! + Tx - 60’ x+ax?-2’

6) 3+ x 14, r) 4x* — 23x* + 15
3 +4x -7 3x* - 19x% + 20

PackpoiiTe ckoOKkH B nNpaBoil 4ACTH DABEHCTBA H, CPABHHMBAA
KoapbAnEeHTHI, HaAATEe X, + X, M X, - X3!

a)x’ —x—5=(x— x,x — x)}

6) 3x* — 5x — 7 = 3(x — x,Mx — x,);

B) 5x% — 3x — 111 = 5(x — x){(x — x,);

r) —7x? + 2x + 14 = -T(x — x,)(x — x.);

m) 2+ px +g=(x — x)(x — x,), ecrmt p* — 49 > O;

e) ax’ + bx + ¢ = a(x — x,)(x — x;), ecmu b — dac = 0.

Ecnu muorounen x° + px® + gx + r mMeer Kopens x = @, crpa-
BE&JUIHBO TOMKAECTBO x° + px? + gx + r={(x - e:z)(:c2 + Px + @),
roe P, @ — HexoTophle AeiicTBHTeNbELIE YHCIA.
3aMedaHHe 1IA 3EATOKOB, IIpH NOKASATE/NHCTEE HE HCIO/b-
ayiiTe TeopeMy Beay HAH cieIcTBHA U3 Hee,

Paznoxrure HA THHeHEIE MEOSKATENA MHOTOUNEH TpeThel ¢Te-
NEeHH, eCJH 344aH OJAH KOPEHB STON0 MHOTOWIEHA:

a)yx*—4x’+5x -2, x=1;
6)x®—5x2+8x-4, x=1;
By x*— 2x* - 9x + 18, x=2;
r) 62° + 52° — 12x + 4, x=-2,

PackpoiiTe ckoGKH B NMpapoii YaCTH PABEHCTBA M, CPABHUBAA
kosbbunuenTn, aliguTe ¥, + x, + x5, XX, + XX, + X7,
H XXXy

a) ¥ - 8x* —9x — 1=(x — x)(x - x)(x — x,);

6) 22" - 6x + 1 = 2(x — x, x — X Mx — x3);

B) ax® + bxf + ex + d = a(x — x,){x — x)(x — x).

Chopmaynupyiite Teopemy BneTa ansa xyGuuecKoro ypaBHeHHA
ax® + bx* + ex + d = 0, umelomero Tpu KOpHA, U HallxHTe X,,
X, H X,



27.17.

27.18.

28.01.

28.02.

28.03.

28.04.

28.05.

28.08.

28.07.

18.08.

Chopraynrpyiite HeobXoguMoe H HOCTATOYHOE YC/IOBHE PAIIo-
Jennsa GHKBaZpaTHOTO Tpexanera x' + px® + ¢ Ha NTHHeHHBIe
MHOYCHTEH,

Hokaxure, uto Tpexwren x* + px® + ¢ packnagmeaerca Ha
JIEHeHEle MHOMKHTENIH TOTAA B TONRKO TOTAA, Korga p = q = (.

§ 28. PALMOHANBHLIE YPABHEHMS
KAK MATEMATMYECKWE MOSENM
PEASbHBIX CHTY AL
(TEKCTOBBIE 3AJAYM)

1lepuMerp npaMoyrolsEnKa 28 cM, a cyMMa Iomaneid KBajg-
PATOB, DOCTPOEHHKIX HA ABYX CMEM{HEIX CTOPOHAX IPAMOYTOIE"
HEKa, pasea 116 cm’. HaiizaTe cTOPOER! NPAMOYTONbHUKA.

B npAMOYTOJbHOM TPEYTOJBHAKE ONMH KATET MeHbUIe M'AnoTe-
Hy3E Ha B ¢M, a apyroii — Ha 4 ca. HaliauTe ramoTeHysy.

CyMMa KBAApaTOB ABYX MOCTEAOBATENBEBIX HATYPANBHBIX YH-
cex Goapme nx npomssegenna Ha 307. Hatiaure stH uucha,

KpagpaT cyMMEI ABYX NOCNEAOBATEALHEIX HATYPANBHEIX YHCEN
Go/BIIe cyMMBI HX KBapaTos Ha 840. Halianre aTH auchaa.

B zpurenpHoM 3ase Kayoe 320 mect. ITochte TOT0 KAK 4HCHIO
MecT B KAMCHOM pAAY YBeRIHIAaH HA 4 u Zo0aBHAH OXHH pazi,
B 3age crano 420 Mecr. CKONBKO PANOB CTAIO B 3PHTENLHOM

saJe KIyba?

BenocunegucT npoexan 18 KM ¢ ompefefieHHOH CKOPOCTHIO, 4
ocTapiinecs 6 KM co CKOpOCTHIO Ha 6 KM/4 MeHBIDe NepBOHA-
yanenoil. HafignTe CHOPOCTS BEJOCHIIEANCTA HA BTOPOM YIacT-
K€ OyTH, €C/IH HA BeCh IYTH OH saTpatAn 1,6 =.

Paccroanne B 30 KM ofiMH M3 ABYX JALIMKHHKOB IpOIIeN HA
20 mar G6mcTpee apyroro. CKOpOCT: IepBOTO JBLIKEHKA GhLNa
Ha 3 kM/q Goskme cropocTH EToporo. Kaxosa GELTa CHOpPOCTH
KAMAOTO JHIKHEUKA?

Yncnurens apobu Ha 1 MeHbIne sHaMeHaTena. Ecan aty apobn
CIOMKHTE ¢ obpaTHoi eii gpobplo, TO DOIYIATCA % Haiinure

HCXOOHYIO Apolb.

14



28.09.

28.10.

28.11.

28.12.

28.13.

28.14.

28.15.

28.16.

28.17.
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MacTepcKan K oNpeieIeHHOMY CPORY HO/IMKHE OBIJIA BRIIYCTHTH
5400 map o6yerH. PaKTHUYECKN OHA BHINYCKAJA B JeHbh Ha 30
nap Gonellle ONaHA A BEIDOJHWIA 3aKas Ea 9 gHell paHbine
CpOK&. 3& CKOMBKO xHell OBbLI BLIMOJIHeH 38Ka3?

MoTopHas JlogKa npoiufia 5 KM N0 TeYeHHIo pexd u 6 Ky mpo-
THEB TeYeHHsI, BATPATHB Ha Bech NyTh 1 4. CKOpoCThH TeueRHA
paBEa 3 KM/4. Halanure cKOPOCTE JIOSKH IO TEYEHALO.

Ynesn IKOMLHOTO KPYIKKA HATYPAIHCTOB OTIPABAINCE HA K&~
Tepe aia cHopa NeKapcTBEeHERX TPaB. 1Iponsibie BHH3 No Teye-
HHIO pexH 35 KM, OHH CHeJIAJIH TPEXUACOBYIO CTOAHKY, IOCTE
yero BepHyJuch Hazaln. OnpefendAre CKOPOCTh KaTepa B cTodA-
qeii Bofe, eClIH BCe MyTelIeCTBAE 3aHANO T 1, & CKOPOCTH Teue-
HHA paBHA 3 KM/4.

BenocuneameT paccdATHIBAN IpoeXaTs MapurpyT BC aa 2 4,
Onnaxo xorza go nyEkTa C ocTaBajsoch 6 KM, OH CHESAJ CKO-
pocTh Ha 3 KM/49 B opnlea B oyHET C Ha 6 MHH no@xe, 4eM
paccauTeiBAN. Yemy paBna pammua mapmpyra BC?

Ileinexoa mpomen paccroasue CM 3a 3 u. Bosspamasce, on
nepBrie 16 KM me; ¢ To# e CKOPOCTEIO, & 32TeM CHHIWI CKO-
pocTh HA 1 XM /4, BeaeACcTBHE 9ero saTpaTail na ofpaTHEL IYTE
Ha 4 MuE Oonsire, yeMm He nyTh ua C B M, Yemy parno pac-
croaame Mexay C u M?

Iloean mom:ken Onin mpoiita 54 xm. Ilpoiigas 14 kM, oH ORI
aafepykaH v ceMabops Ha 10 MuH. ¥VBeJHYHUB MOCAE 3TOTO CKO"
pocts Ha 10 KM/4, oH npuOELT Ha MeCTO HASHaEUEHHMA ¢ OIO3aa-
neem ga 2 mupH. OopeaeniTe MePBOHAYAIILHYIO CKODOCTS O3,

Yucourens o6EIKHOBEHHOH ApofH Ha 1 MeHhlle ee 3HAMeHATe-
aa. Eenr us upenurens u slamMenaTeNs Bbruecth 1, To xpobn

YMeHBIIHTCH HA % Haitaure a7y 1pole.

3anauM HA ARVIKEHME

Ha nyarToB A u B, paccToaHme MeXKIy KoTOpsiMu 324 KM,
BRIILIN HABCTPedy APYT APYry ABa moezfa. Ileppriil noesa opH-
6811 B TYHKT B Ha 1 ¥ 30 MHH paHpINe, YeM BTOPOH B IyHKT A.
HalignTe crOpoCT: MEPBOTO MOB3AE, CJIH OHA Ha 5 M/c Gossme
cropocTH BToporo. (OTeBer aaiitTe B ¥M/4.)

ITo TeyeHHMIO peXH KaTep NpPOIOEN 32 7 YU TAKOE JKEe PACCTOHA-
HHe, 4To ¥ 38 8 4 NpoTHE TedeHus. Haligure CKOPOCTL Teue-
HHA PeKH, eCIM CKOPOCTH KaTepa B cTosdeil roge 30 Km/q.



28.18.

28.19.

18.240.

28.21.

28.22,

28.23.

28.24.

28.25.

Yepes 7 4 mocie OTHPABACHAA IJIOTA A3 TOCO XK€ MYHKTA BCAe]
38 HEM HAIIPABHJACH MOTOpHAas nouxa. Ha raxom paccroasmu
OT IYEKT& OTHPABICHAS MOTODEAA JOAKA LOTOHNT ILTOT, BCAH
CKOPOCTE TeYeHHAA PeKHA 2 KM/4, a CKOPOCTE JIOAKH B CTOSYeH
Boge 14 mm/a?

Tlapoxoa mpomen 60 KM To TeYeHMIO peKH M 3aTeM OOPATHO,
COBepIIIME Bce myTenrectiue 3a 8 4. Haiianre ckopocts mapo-
X0la B cToAYel BoAe, eCIH CKOPOCTh TeUeHHA peKH 4 KM/4.

Ha roponos A u B HaBcTpeuy ApyT APYTY OXHOBPEMEHHO BEHI-
uute OBa noeaga. QOHM ABMraduchk Ges OCTAHOBOK C MOCTOSIH-
HOl CKOPOCTEI M BCTPeTHNMChH 4deped 30 4 mocje BHXOZA.
CronepKo BpeMeHHM ORIM B TYTH A0 MYHKTA HEIHAUCHUSA KAMK-
IHH moeay, ecqn NepBHH Moess NpHOHU B uyakrT B ma 25 4
moaKe, ueM Bropoil nprbuin B nyakT A?

JBa Tena ABHKYTCA HABCTPETY APYT APYTY K8 IBYX MeCT, Ha-
xogamuxcesa Ha paccToaaar 153 M. Ilepeoe Texo mpoxogaT mo
10 M B ceKyHZY, BTOPOE Y€ B IepPBYIO CEKYHAY MpOIIJIO 3 M, &
B KAXKAVIO CNeRVIOIMYK CEKYEAY Ha 5 M Gonblie, 4eM B IIpeabl-
Eymyw. Yepes CKONBKO CERYHA TeNA BCTPETATCH?

Ha ropoxa A e ropoy B, paccrosinne Mexxay xorophimie 120 kM,
HA Monede OTOpPaBHACA Kypesep. Yepes wac mocne aToro us
NVHKTA A He MOTOLHK/Ie BHEXaJ BTOpoil Kypbhep, KOTOpPHIHA,
HETHAB TEPROTO H NEPEHAB €MY HOpPYHYeHHE, HEMeANMEEHO ¢ Tol
sKe CKOPOCTRIO ZBHHYJICA OOPATHO M BOSBPATHJICA E NYVHKT A B
TOT MOMEHT, KOTAA NepBHA Kyphep AocTHAT nyHKETz B. Kakosa
CKODOCTE MEPBOI0 Kyphepa, ecliM CKOpPocTh BToporo 50 xm/u?

Paccroanme Me)RAy ABYMA CTAHOUAMH OXHH IOE3A MPOXOTHUT
ga 1 9 30 Mug, a Bropoi ma 10 mun Geicrpee. Haiiguate aTo
pACCTOAHKE, €CJIM CKOPOCTH BTOpPOro moesga na 10 KM/a Gons-
e CKOPOCTH I€PBOTO.

JIra moeana OAHOBpEMEHHO BHIEXANHM B OJHOM HAMPABRICHWH U3
ABYX ropoaok A u B, paccroarne MexLy KOTOpRMH 60 KM, B
NPHOBLIH OTHOBPEMeHHO HA cTaHIHIO C. Eciin 651 04MH H3 HHX
YBEJIMYMUJI CBOI) CKOPOCTD HA 25 KM/4, a xpyroit — na 20 xmM/4q,
TO OHH TOKe TpuGeln 6ul B C 0AHOBPpEeMeHHO, HO HA 2 4 paHhb-
e, YeM B mepRoM caydae., Haifigute CKOpPOCTh: MOE3AOB.

IToesn, ABUTaACH CHAYAIA OOHH 94¢ B ropy, notoM 10 1 no pos-
HOMY MecCTy, npoXxoaut 8340 kM. Ecnm 681 noxbem 6bin AMHHOM
10 kM, To 32 2 u moeax npomnes 6u1 153 kM. Haligute ero cko-
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POCTE NPA ABHMXEHEHH B TOPY M OO0 DOBHOMY MECTY, eCJIH H3Be-
CTHO, UTO CKOPOCTE IQ PORHOMY MecTy Ooabine, wem 110%
CKOpPOCTH IIOE3AA B I'opy.

JBa BemocHIegMCTa OAHOBPEMEHHO BEIEXAJM H3 MYHKTa A
B OJHOM H TOM JXe EanpasneHrn. CKOPOCTE nepBoro Ha 2 KM/4
Goaplle cKOpOCTH BToporo. Yepes 12 Mun neppHil Besocune-
AWCT OCTAHOBIICH HA 6 MUH, yroGhl YCTPAHKTE HEMCNPABHOCTD,
¥, BE0300HOBMB ABHIKeHHE, JOTHAJN BTOPOTO BEJIOCHNEINCTa HA
pacctoaEuH 14 KM oT MecTa cBoed ocraEoBKH. QnpegenAre
CHOPOCTH BEJIOCHIIEHACTOB.

Hz nyerTa A 00 peKe OTHpPABAAETCA NIOT, A A3 NYHKTA B, pac-
NONOKEHAOro HHIKE [0 TEMEHHIO, 9Ye€M NYHKT A, HABCTREYY
IJIOTY OTIpAB/AETCA KaTep. BeTpeTmh mnoT, xarep cpasy e
MOBOP&YHEAST M HAET BHM3 IO TedeHHMo, KaKyio YACTh NYTH
or A no B mpoiijer IN0T ¥ MOMEHTY BO3BPAINEHHAA KATEpa B
NYHKT B, eclIH cKOpOCTh KaTepa B cToadel Boje B 4 pasza 60/h-
me cKopocTH TeueHusa pexu? (Oreer nafiTe B OpOleHTAX.)

PaccToaHne MeX Iy ABYMA CTAEIEAMH JKelle3EoH Aopord d KM.
Croprlil moe3s OpOXOAHUT 9TC pPAcCTOAHHEe Ha { 4 cKOpee, 4eM
naccaxapeKkmil. OnpegeATe CKOPOCTE 0G0OEX MOR3AOB, CIIH H3-
BECTEO, 9TO CHOPHIA Moesh MPOXOoAMT B I4C HA ¢ KM Gonblue,
YeM HAcCCAKUPCKHIL.

M3 myrrra A B nyHET B BRImen nepBmii Kyprep. OaHOBpe-
MeHHO ¢ HHM H3 IYHKTA B B OYHET A BhIIeN BTOPOH Kypbep.
Kaxxariit mesl ¢ MOCTOSHHOH CKOPOCTHIO B, MPUAA B KOHeUHLIH
IYHKT, cpa3y ke noBopauusBan obpaTHo. Ilepeniii pa3 Kypeepht
BCTpeTHJHCH B 12 KM oT nyukTa B, 2 BTopoit pad — B 6 KM oT
oyEKTA A uwepes 6 u mocne neppoii BeTpeun. Hadianre paccero-
sIHMe MeXAY NYHKTAME A H B 1 CcKopocTh 060HX KypLepoB.

Ilapoxog paccroanue no pexe Boare or Humanero Hoeropona
Ao Boarorpajigs mpoXoAHT 3a OB0oE CYTOK, o6GpaTHO — 3a Tpoe
cyrok. OnpeaenuTe, CKOJIBKO EpeMeHHM OYAET IAEITH TIOT OT
Huxnero Hosropoga po Bonrorpaga.

Jea moesaa OTHPABNISAIOTCA HABCTpPedy MPYT APYTY K3 NVHKTOB
A u B. OHH BCTpeTATCA HA OOJIOBHEE NMYTH, eCAHM NMOe3A H3
OYEKTa A BHiifier Ha 2 4 paHblIe, YeM OOe3A HAZ OyHEKTA B.
Ecnm ke 06z noesaa BRIAYT OAHOBPEMEHEO, TO Yepes 2 4 pac-

CTOAHHE Me;XKI1y HUMH COCTABUT i PaccTOAHNA MeAY NNYHKTa-

M A 1 B. 3a CKONBKO YACOB KAMAKI IOE3A MPOXOAHT BeCh
oyTh?



28.31,

28.33.

28.34.

28.35.

28.36.

28.37.

28.38.

ABToMO6GENE BHIEXAN H3 NYHKTA A B OVHKT B H HexoTOpoOe

BpEeMA ABHTICA C IIOCTOAHHON cKopocTeio. 1lpoexas % nyTH,

OH yBeamann cropocets Ha 20 km/4. Korga asroMobmns nmpn-
6k B NYHKT B, OK&3aJI0CH, YTO ero CPeAHAA CKOPOCTH ABHME-
HHA cocraBina 64 kmM/4. Heiigire nepBoHAYANLHYI0 CKOPOCTE
aBTOMODHIA.

Wz nyarra M B nyexT N BEIXOLHT MEpPBHIl Nemexof, a uepes
2 1 gaBcTpevy eMy B3 MyHKTA N B nyEKT M BRIXOmMT ETOpOI ne-

mexof, K MoMeETY BeTpeuH ETOPO Memmexof Nmpomen -;; OT pac-

CTOAHHA, MPOHIEHEOTO K STOMY MOMEHTY MNepBHM IMEITeXoHoM.
CKONLKO YacoR TpeOyercs MeppoMy NelleXony HA Bech IVTh oT M
jo N, ecai1 BTOpoil memiexox npoxoxT nyrs ot N xo M sa 7 q9?

Cropeiii moesy, Gel 3agepiken y cemadopa na 16 meEa n na-
rEaJI OLO3AAaHHe He neperone B 80 KM, BAd cO CKOPOCTHIO HA
10 xM/y Gompmeii, YeM NONAraIoch nNo pacnacaHAl. Kakosa
CKOPOCTS MOBSKA IO PACHECAHKEIO?

JIpa mapoxofa OJHOBPeMeHHO BHIIJIH W3 [OPT&: OAWH Ha Cce-
Bep, Apyroil Ha BocTOK. Yepez 2 4y paccTOAHME MeXxJY HHMH
oKazanock paBHbIM 60 KM. HaliauTe cKopocTh K&XKIOT0 MApO-
XOA&, 3HAA, YTO CKOPOCTh OAHOrO U3 HUX Ha 6 KM/u Oogbine
CKOPOCTH APYIOTO.

PaccToaHMe MeXAY ABYMA NYHKTAMH [epBHH Moes7 MPOXOIHT
HA 4 4 GpICTpee BTOpPOre H Ha 1 u OricTpee TpeThero moesna. Cxo-

]
POCTE BTOPOIQ IMOE3HA COCTEBJIIAET ‘5 CHOPOCTH TPETBLIO 110e3-

aa u na 50 kM/4 Mensure cropocTH mepsoro. Hajizmre cko-
poCTs TepPBOTO K BTOPOTO NOE3NOB.

TIyHKTHI A, B » C pacmonoskeHRE Ha peKe B YKASAHHOM NOPAIKe
BHH3 0 TeIeHUKW. PaccToAHWe MeXIY A ¥ B paBHO 4 KM,
amexay Bu C — 14 kM. B 12 u uz nyaxTa B oTILIRING NOAKA
H BaIpasuiIach B NYHKT A. JJoCTHrHYB IIYHKTA A, OHA CPA3Y e
NoBepHyNA HA3aA H B 14 u npubuina B nyerr C. CRopocTs Te-
veHEsa pexn 5 ¥M/y. Haiijare cKOPOCTH NOAKKA B CTOSTEH BOZE.

3ap0uM HA COBMOCTHYIO paboty
3a 4 aaa copMecTHOR padoThl KBYX TPAKTOPOB OLLIO BCIAXAHO

2 .
§ nojig. 3a CKOMBKO JHEH MOMIHO BCITAXATE BCE ITOJIE TOJBKO

BTODBIM TPEKTQPOM, €CJIH NMEPBHEIM TPAKTOPOM MOMIHO BCOAXATR
Bce nose Ha 5 gHe#l GnicTpee, YeM BTOPRIM?
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. JlBoe paGounX BHINOJEWIM 3agaHme 3a b ameii, paboraa onno-
ppemerHo. Ecou Om1 mepBr1i paGoumit paGoran B 2 pasa GwicT-
pee, 4 BTopoit — B 2 pa3s MeANeHHee, TO OHH BRIMOJHHIA OH
asgaHHe 3a 4 OHA. 34 CKOJRKO AHell BHIIOONHHN 6K 3aganme
ofuH mepsbit pafounii?

JBe Opuragu pasrpy»kaioT BaroE 3a 6 4. Ilepean G6purapga, pa-
GoTad ogHa, MoTJIA Okl BHITIOMHATE 3Ty paboty Ha § 4 GIcTpee,
yeM 0JJHa BTOpAA OpHrafa. 3a CKONBKO YacOB Kasaan Opurafa,
AeficTBYA OTIOSNBHO, MOKET DPA3rpYy3HUThH FTOT BATOH?

Jdea macrepa, pabored COBMeCTHO, MOTYT IOKPACHTH MOMeme-
nua aa 18 4 GhicTpee, YeM mepBRIA MacTep B OMHHOYKY, H HA
32 4 GsicTpee, yeM BTOpOH MacTep B OfHWHOUYKRY. 38 CHOJNBKO
YACOE MOMKeT MOKPACHTH NOMEINeHNA KANKAEL MmacTep, pabo-
Tag opEHT

Tpem GpurasaM OopyueHa olpexpeneHHas pabora. HsmecrHo,
ar0 nepBad 1 Bropas 6puragsl, paboTas BMecTe, MOTYT BBHIIIOJ-
HEATHL €€ 3a D5 gmeii. HasecTHo Tapike, 4To TpeTha Gpuraga
saTpaTana 66l HA 2Ty e paboTy Ha 11 aHedt Goasule, yeM BTO-
pada. Haligure HAaRGONBIDAA H HARMEHHIUIAHR BO3MOMKIIBIE CpO-
KH, 38 KOTOpLIE BHITOJHAT 3TY palory TpM Opuraasl, paGoras
BMeEcCTe.

Hdeoe pafounx, paforas BMecTe, BRINOJHHUIH BCKO paboTy 3a
5 aueit. Ecnr 6n1 nepsuiit paGouanit paGoran Brpoe GuicTpee, a
BTOpOil — BHBOE MeANIeHHee, TO BCIO paboTy OHM BHITOIHHIN
6K 9a 4 pHA. 3a CKOABKO AHell MOMeT BHIIOIHHTE BCKO paloTy
nepBui# paboumii, paboTag CAMOCTOATENLHO?

Bosnbmo#i Hacoc NepeKAYMBAET 3& Hac HA 2 M° BOARI GOMEIIe,
geM cpexHuii, a cpegHnit — He 2 M® Gosbine, YeM MaJHIH HA-
coc. JIBa cpeanmX ® ABa MAJBIX Hacoca, paforad BMecTe, Ha-
OOJHEIA pesepByap eMroctsio 48 m*. Cpasy nocae aToro 6biIR
BEJICUEHH ABA CpeiHHAX H ABA GONBINMX HACOCA, KOTOphle HA-
OONHWIX upyTroil pesepByap Toit ke eMkoctd. Ha Belo pabory
saTpadero 9 4. CKoABKO KYOOMeTPOR BOAK NePEeKAYMBAET B Yac
cpenHHN Hacoc?

Bpuraga pu6akoB poHE: OhNa nNo OaaHy BHAoOBHTE 600 &
PHIOE K ompefieleHHOMY CpoKy. B Teuenme mepBrIX HeTHpex
LHeH OHH NEpPeBEIONEAIA JTHEBNYIO HOPMY HA 5 I, a B Nocex-
HEe AHA — Ha 6 @, @ yike sa 2 AEA go cpoKa ANA BHIIOIHeNAA
IIAHA MM OCTAJIOCH BRIIOBETH Beero 6 o pui6est. CKOJBKO 1eHT-
HepoR puI0H BRLIOBHJA §puraga sa mepsrle 10 gueii moea?



28.46.

18.47.

28.48.

18.49.

18.50.

18.51.

28.52.

B GacceiiH npopefeHE! B¢ TPYOR — MOAAIOINAA M OTBONAINAA,
npudeM epes Nepeylo Tpyby Gacceiin HamomHAeTca Ha 2 4
JAOJEINE, YEM Yepes BTOpYIo onoposxHasercd. IIpu sanonaernom

na % facceliHe OBLIM OTKPBITH cpa3y obe TpYORL, H OH OKA-

3aJcs MyCTRIM cnycTA 8 4. 3a CKOABKO 4yacoB, AefiCTBYA OT-
AenbHO, nepBaa Tpyba HanoNEsAeT, a BTOPAA — OMOPOXKHAET
6acceitu?

JBe OpHTAmbI CeNLCKOX03ANCTBEHHONO NPEAIPHATHA LOMMNCHE
OBITY 3aKOHYMTE YOOPKY yposkasa sa 12 aweil. locsre 8 greit
coBMecTHOH paboThl mepsas Oparafa nonyuMuilsa XpYyroe safa-
HHe, H MOITOMY ETODAH 3aKOHUYMIIA OCTABIHYIOCH dYacTk pabo-
TH 38 T gueit. 3a cKOABKO AHeH Moryia Ok YOp&TH ypoxait
Kaxxaas Opuraga, paborada oTAENLEOT

JBoe pabounx BRIIONHAIT HeKoTOPYIo pabory. 1locine 45 MuHH
COBMECTHQTO TPYAA IepBhI# paGoumii OGELI IepeBefeH HA APY-
ryw paGory, a BTOpPOH 3aHOHTHJ OCTABIIYKXCH 4dacTh paGoTh
sa 2 u 15 muu. 3a Kaxoe BpeMsi Mor' 6Bl BBIIIONHHTE BCIo pafo-
TY KAXROHHE paGouymdil B OTAeIBHOCTH, ecJIM H3BECTHO, UTO BTO-
poMy Ha 5T0 NOHALOOHTCA Ha 1 4 Goxbllle, YeM MepBOMY?

IIpn coBmecTro# pafore ZBYX TPAKTOPOB PASTHIHOH MOITHO-
CTH nojie GblIC BenaxeHo 3a 4 auA. Ecnn Ol aBe TperH mona
BCIEXATh CHAYANA OJHEM TPAKTOpPOM, 4 3ATeM OCTABIUYIOCH
YACTH — BTOPEIM TPAKTOPOM, TO Besa pabota 6rine 6H saKoHTe-
na 3a 8 xueil. 3a ckoAbKO AHel MOXKHO GBLIO 6Bl BCIIAXATH BCE
moJie K&EAHM TPAKTOPOM OTHAENBHO?

JBa TparTOpa MOryT Benaxars none 3a 15 4. Eenm 61 npons-
BOAHTENIBHOCTE MEepBOTO TPAKTOp& OhLIA BABOe GOJBINE, YeM B
AeHCTBETENBHOCTH, a8 NPOA3IBOMHTENLHOCTh BTOporo Ha 20%
Gosbme, YeM B AefiCTEMTENBHOCTH, TO Ha EBCIOAINKY JTOTD JKe
nona oborm TpaxTopaM nmomagebmock 661 10 4. 3a CKONBKO 4Aa-
COB MOKeT BCIIAXATh 3TO MOJIe KAasKALIA TpaKTop, paboras oARH?

OpeoTENERE AeTanH o0pabaTmBAIYTCA HA ABYX cTaHKAX. IIpo-
HM3BOAATENLHOCTE NEPBOTO CTAHKA Ha 40% OGonbile NpoMSBOMH-
TeNLHOCTH BTOROTO. CHONBKO AeTanell Gbuno ofpafoTaHo aa cuMe-
HY KAXXIHM CTAHKOM, eciaH neperili paGoran B sty cuvery 6 u,
a BTopoii — 7 4, mpHYeM BMecTe oHU 00paboranu 616 neranei?
HBe TpyGsl, paboras ogEoBPeMeHHO, SANOIHAIOT OaccediH 3a 6 u.
3a kakoe BpeMa HanonEuia 6 GaccedH kaxpgas Tpy6a B oT-

IeJBHOCTH, €CIM H3BeCTHO, 4TO NMepRaf TpyHa MoZaeT B 4ac
BoAH Ha B0% OGomeule sropoi?
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. HECKOMBKO OAHHAKOBSIX ABRTOMATOB MOTYT BRIIOIHHTD JAHHYIO Pa-
Gory 8a 20 4. Fcom HabATE 6 ARTOMATOR, A NMPOMIBORETENRHOCTE
KAMAOr0 OCTABIIErocs yeenmauTs Ha 100% , TO OHH BEITONHAT BCKY
pabdory 3a 25 4y, CKOMBKO ABTOMATOB ORUIO MEPBOHAYANLHO?

3anauM HA CMECH M CRNaBhl

CnaTok cmraBa MeZE M TTEHKa Mmaccoil 36 kr cogepsar 45%
mexH. Kaxyio Maccy meny nago 200aBUTH K STOMY KYCKY, YTO-
OBl MoOJIYYeHHHIN cnIas cofepsxan 60% memgu?

Ilocne cMemMBaEMSA ABYX PACcTBODOE, OMMH H3 KOTODEIX cogep-
axan 48 r, a gpyroi#t — 20 r GesBogHOTO HOMHCTOrO KAIHA, IO
ayunnock 200 r HOBoro pactBopa. HailiaATe KoHmeHTpamio
KaMJoro A3 NepBOHAYATLEEIX PACTBOPOB, €C/IH KOELEHTPAIRA
nepsoro Ha 15% Oonbile KOHUENTPATAK BTOPOTO.

HwMenoch AB& CILIABA MenH, IpHYEM NPOLOEHT COAEPYKAHHA
MeAH B MepBoM cnase Ha 40% Menbme, gyem go sropom. IToc-
Jie TOTO KAaK HX CIMT&BHJH, MOJYUHIAH CIJIAB, COIepEalfmit
36 % wmepgm. Haiigrre nponenTHoe couepiKaHMe MEAH B KAXK-
JIOM CILNaBe, ecJIM B MepBoM Om0 6 Kr Meam, a BO BTOpOM —
12 xr.

CKoapKO YWHCTOrO cnApTa HY:KHO R0GaBuTs K 735 r 16%-ro
pacTBOpa Hons ¥ cmHpTa, 4ToGEl moayauTtk 10%-i pacreop?

Cwemanu 30%-# pacTteop comaHo# KucaoTH ¢ ee 10%-M pa-
cTBopoM H noayymian 600 r 15 % -ro pacreopa. CKROJXBKO I'paM-
MoB 30 9% -ro pacteopa Oulmo BaaTO?

B cocyae maxoaurca 10%-i# pacreop cnupra. U3 cocyna ot-

1 “
JUAH gy COZEPHUMOro, a OCTABIIYIOCH acTh AONHJIK BOROK

5
TaK, 9TO COCYHA OKA3AJICH 3ATTOJHEHHBIM HA E MmepBOBaAY4ANBEHO-

ro obpeMa. Kaxoe nponeHTHOe Collep:KaHHe CIIHPTA OKA3AJI0Ck
B cocyae?

Hmelores aBa COIMTEKA, COCTOAINHe M3 MHHKA, MEIH H OJIOB&.
HspecTHO, YTO MepBulil cIHTOK Maccoil 150 kr cogepsxnt 40 %
onoBa, a BTOpoil maccoil 250 kr — 26% wmexu. Ilponentnoe
cofiepyKaAHMEe THHKSE B 000MX CJAHTKAX OAHHAKOBO. CHIRBHUB
OepBH ¥ BTOPOH CIRTKE, MONYYMAH CIAAB, B KOTOPOM OK&-
samock 30% nueEKa. CKONBKO KHJIOTPEMMORB OJIOBA COASDYKHAT-
CcA B MOJYYEHHOM CIJaBe?



28.61.

28.62.

28.63.

28.64.

28.65.

28.66.

28.67.

HwMelores 1Ba cijlaBa, COCTOSAINAE M3 MEIH, IHHKA M 0J0BA.
Hapectro, yro mepsuii cniae cogep:xuT 25 % UHHKA, a BTO-
poit — 50% mexn. IIpoueHTHOE coyepKaHME OOBA B IEPBOM
cniape B 2 pasa MeHbme, 4eMm Bo BropoMm. Corasue 200 xr
nepeoro cojaes u 300 Kr BToporo, NOJYYMAH HOBEHIH cnJjas,
B KoTopoM okasanmock 28 % mnmEra. OnpegendaTe, CKOJMBKO
KIIQTDAMMOB MeJH CONeP:KHTCA B HOBOM CILIaBe.

Hs cocynma, comep:elero SHcThiE cnupr, ornunm 20% coxep-
MHMOr0 H HODABHIH TAKOE JKe KOJM9eCTBO BOALI. 3aTeM CHO-
Ba oTnEne 20% cofepmEMOro @ Ro0aBHIIM TAKOE e KoJude-
CTBO BoJB. Kakoe MHHMMAJIPHOE KOJHYECTBO P&3 HAJAO IOBTO-
pPHUTE PTOT mpouecc, YTolbl CogepiKanre COHPTA B COCYAE CTA-
Jo0 mMeHse 30%7?

Cmras A3 MeAX H IIMHKA BecoM 24 Kr IpH TOrpY;KeHWH B BOAY
8

noTepanl B CBOEM Bece 2§ Kr. OnpegennaTe KOMEYECTBO METH

¥ IWHKA B STOM CIIaBe, eCJIH M3RECTHQ, UTC MeOb TEpAET B

BOJAE 11% % cpoero peca, a TAEK 14% % ceoero Beca.

Cnnap BecHT 2 KI' H COCTOMT M3 cepeGps M Melnd, npHueM Bec
cepebpa cocTaBiaAeT 14% % Beca Meau. Cronesrxo cepebpa B
H8HHOM cnaaBe?

Hmenncrs ABa pasHBIX CIUIABA MEAHM, IPHYEM IPOLEHT COLEp-
AHHA MeH B TTeppoM cnjaBe 01 Ha 40% MeHBIIe, ueM BO
propom. Ilocne Toro K&K MX CIJIABEAM BMECTE, NONYIHIH
cnnas, cogepsxamtuii 36 % Megu. OnpeaenuTe NpODeHTHOE CO-
AepscaHAe MedHd B o00HX CIIABAX, €CTHM M3BECTHO, YTO B Iep-
BoM ¢e § Kr, a BO BTOpOM — Basoe Goiblle.

JBa pacTBopa, ODepBHIH A3 KOTOPHIX cogep:kan 800 r, a BTO-
poit 600 r GesBogHON CcEpHOH KHCIOTEI, CMELIANA M MONYIHIH
10 ¥r HOBOIO pacTBopa cepHoif KHCAOTH. OnpegennTe Maccey
nepeors A BTOPOTO PACTEODOB, BOIMEAINIAX B CMeChH, eCJIH H3Be~
CTHO, YTO TPOHEHT ColepKAHHA GesBogHON cepHoil KHCIOTHI B
nepeoM pacteope Ha 10% Oonsuoe, ueM BO BTOPOM.

Moperas poga copepiuT 5% (mo Becy) conu. CRONBKO KHIO-
TpEMMOB IIpecHOH# BOAB HAAO NpubOaBATE ¥ 40 Kr MopcKo#l Bo-
Iel, 9TOOR! COJEDIKAHNE COJMU B mochenuell cocrasmamo 2%7?
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28.68. Cnuas N3 MeXH M OHHKA BECOM ¢ KT NIPH MOTPYKEHHH B BOAY

NoTepAT B CBoeM Bece b kr. OmnpeaenATe KOXHYECTBO Mefd K
LIIHHKA B 9TOM CIUIABE, 6C/TH H3BECTHO, YTO MeAb TepAeT B Bofie
p% ceoero eeca, a uuEK — ¢%.

28.69. imeeTca ABa CIHTEA CIIABOB MEIH HA ohoBa. IlepBoiii BecHT

3 kr u cofmepxuT 40% MegH, BTOpPOI BeCHT T KI' M COHEPKHT
30% megn. Kakoil macchl Eano B3ATh KYCKH ITHX CILUIABOB,
qTo0B [IOCAe COBMECTHON NMeperTABKH TONYIHMTE 8 Kr cmiasa,
comep:kamero r% megu? Haiigmre Bee smaueHus r, IpA KOTO-
PHIX 3a7a4a MMEeT pelleHHe.

28.70. Ha cocyna eMKocThio 50 JI, HATOJAHEHHOTO KHCMOTOM, BELIHIIH

HECKOMBKO JIATPOB B AOMWINA COCYL BOXOIL; 3aTeM ONATh BBLIMIN
CTONBEKO YK€ JIATPOB pacTBopa B onaTh ponminu Boxpoi. Ilocne
3TOr0 B cocyne ocralock 32 n uHcTol KHCIOTH. CKOMBKO
KHCJOTHL GBLJIO BRUIMTO B NepBHI H Bo BTOpoii paa?

28.71. Or ABYX KYCKOB CILIABA C PASJIHYHEIM NPOTEHTHRIM COREDMKA-

HYeM MenH, Maccoil m Kr ¥ 1 Kr, OTPe3aHo N0 KYCKY PABHOTO
Beca. Kaskauiii U3 OTpe3aHHEIX KYCKOB CILIABHJH € OCTATKOM
APYTOTO KYCKA, OOCHe 4e€r0 MPOUEeHTHOe CONED:KAHHe MeIyu B
ofoMX cnnapax CTANO OAMHAKOBEIM. CKOJBKO BECHJ KAaMKIEIH
M3 OTPEsBHHBIX KYCKOB?

28.72. HMeeTca cTaNbHOM JI0M JBYX COPTOB € COASDMAHHEM HHKENd

5 m 40%. CHOMBKO HY)KHO B3ATE METAJUIA KAMKAQOTO H3 ITHX
copToB, uToOnl moxydnTts 140 T cranu ¢ cogepsxannmem 30%
HUKea?

28.73. Cexne rpebHM mo secy cogep:kar 90%, & cyxme 12%

BogE. CRONBKO DOAYYHTCA CYXEX IpHGoB M3 22 Kr cBeKHX?

3ana' IMOHOMHWECKOTO M CTATHCTHYECKOTO COAGPMKAHMS
M 332% Ha NPOLEHTRI

18.74. lauu Tpu uHcaa. CyMMa ABYX YHCEJ U YTPOSHHOI'O TPETHETD

pasEa 95. Tperse uncno Ha 25% MeHbIIe mepBOrc, a BTOpOE
Ha 50% 6Boxpme neproro. Haitnure Tperse umcno.

28.75. CyMmma gByX uncea pamsHe 96, a 25% ux pasHOCTH paBHE

MeRemeMY uuchay. Hafizure uuciao, xKotopoe Ha 35% Gonnime
OoJIBLIIErD H3 ITHX YHCEJ.

28.76. Ilena ToRapa mocse ABYX NOCAEAOBATENBHEIX CHAMKEHRH YMEHE-

150

mmnack co 125 a0 80 p. Ha croabKo npOUeHTOB CHHXKAMACH
HeHA TOBapa KayKAklil paz?



28.77.

28.78.

28.79.

28.80.

28.81.

28.82.

28.83.

28.84.

28.85.

IlepBoHAYANBHAA LIEHA HA HEKOTOPHIH TOBAP OBLLIAa DOBRIMEHA
He 44% , 3aTeM 2 pass NOHHMKAJIACH HE OTHHAKOBOE YACTO PO~
neHTOB. B pesysbTaTe OKOHUATENLHAA LEHA TOBAPA OKABANACK
Ha 19% MeHblle nepBoHAYAIbLHON. Ha ckomeko mpomeHnToB
MPOH3BOUIOCH IBYKPATHOS CHHKEHHE IleHBI?

Tocne AByX MOCAELOBATENBHEX CHHMeHHH IleH Ha& OAHO H TO
JHe YHCIIO MPOUEHTOB LEHA OJHOH YIAKOBKA JEKADPCTBA CHUAM-
nack ¢ 300 p. go 192 p. Ha cKOJBKO MPOHEHTOB CHIMKANACH
HeHA OOHOHN YIOAKOBKM JeKApCTBA KaXKABIH pas?

Bacenenue ropoaa sa ABa roas yeeauwumjgochk ¢ 20 000 mo
22 050 uemosex. Ha#awre cpeAHUi eKeroZHBIH IPOLEHT POCTA
HACeIeHHA TOPOAA.

IIpeanpusaTHe YBeJHUUBaA0 00beM BHOYCKAeMOH MPOAYKLHH
eXerofHO Ha OZHO H To Ke YHCAo npoueHToB. Haiinnre sto
YACNHO NPOlEeHTOB, €CAH M3BECTHO, UTO 34 AB& roga obbeMm

BHIDYCKACMOH NpOSYVKIHHA BRIpOC B 2 pasa,

Brnagunx monoyxun B 6apkx 100 000 p. us pacuera 21% ro-
JOBEIX. Yepes mOAToAa OH CHAJ AeHbrH., CKOMBKO JAeHer ORLIO
BBHIIAHCO BRJIATUUKY?

Ilex B nenoM YBeJIWYHN 3a ToJ BRINYCK OPOAYKEOWM HAa 34 %,
npudyeM 20% pafouMx mexs YBeJHYMIH BHIOYCK MPONYKIIHH
Ha 50%. Ha cKONBKO NPOLEHTOR YBEJAYKMIH BRIDYCK NPOAYK-
LOHH OCTAJBbHHE paboume umexa?

ITencuoHepra moMecTia B clepOaHK HEKOTOPYIO CYMMY AeHer
not, pUKCHpPOBAHHEIA IPOUEHT MeCAYHOTO Aoxofa. OHa ILIa-
HUPOBANA TMONYYHTH 34 rog 165 p. goxoma, BO uepes moaroga
cuana ¢ kauxKA 100 p. B Kouue roga Ha kEMKKe Obi0 420 p.
HaliaaTe ACXOZHYID CyMMY BEJAfA.

Ha ypore anreGpm MpHECYTCTEOBANN BCe YYEeHHKH Kaacca. Ofn-
HEKQ H& Clefylolnuil JeHk He KOHTPONBHOH paGoTe HX OKa-
sajochk He MeHee 95,7%, Ho 1 Be Honee 96,6% . Karoe uau-
MEEbIIee KOMUYECTBO YHAIMAXCA MOMKeT OLITH B 3TOM Kiaacce?

Heperiit Gagk paer 60% romoemX, & Bropoit — 40%. Braan-
YUK YACTh CBOMX JeHer MOJIOMJ B MepBbIft GAaHK, & OCTAXDL-
HEe — BO Bropoif. “lepes 2 roga cyMMapHOe 4HCJIO BRIOYKEH-
HHX OeHer YIBOMJIOCHh. KAKYIO HONIO CBOMX JeHer MOJOMKHI
BKJAAYHK B TIepBhIil GaHK?
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28.86.

18.87.

28.88.

18.89.

28.90.

28.91.

28.92.

28.93.

28.94.

28.95.
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8a 2 Kr ogHOTO NMpoAyKT& K 4 Kr Apyroro samnatunu 40 pyG.
CrouMoCTE TOro e KOJMHYECTER MPOIYKTOE He H3MEHHJIACh
TIOCJE TOrD, KAR IEPREIH NPOAYKT MOAOPOXAN HA 5%, & BTOpOIl
nogewesen HA 15% . CronbKO cTORN nepeomadaisno 1 Rr Bro-
poroe npogykra?

3anaun Ha JECATHMUHYIO 3aNMCh HATYPAMLHOTO YMCAA

Haligure Bce ABYy3HAuYHBIe YHCAA, pABHREE YIBOEHHOH cyMMe
CBOMX UH}pD.

HaiigpTe ABY3HAYHOE YMCIO, 3HA&S, UTO YHCJC €0 eAMHHUI] HA
2 Gonplie YHECNIA OECATHKOB, 4 IPOHSBENEHHMe TOTO YHCIA EHa

cymMy ero madp pasHo 144,

Ecnu cymmy nudp ABYSHAYHOTO YHCAA YMHOKHUTH Ha 11, 1O
HOXYYHM YHCIO, B 2 pasa ero npessimaloinee. Hafinare mepeo-
HAYAAbHOE YHCIO, eCIH M3BECTHO, YTO OHO MenuTcA HA 7.

IlecTnzEAYHOE YACH0 BEadymHEAeTcd ¢ udpH 2. Ecir a1y nad-
Py NEepeBeCcTH HA TOCHeSHEE MECTO, TO NONTydeHHOE IIECTHIHAY-
Hoe YyHe0 OyneT BTpoe GoNbllle MepBoHAYAAbLHOro. Halture mo-
JNydeHHOe YHCJIO.

CymMa nudp ABysHAYHOrO yMcas pakHe 12. Ecam nepecTaguts
€To DAPPEL, TO NOAYINTCH 9ACTI0, COCTABIAKINEE % nepBoHA-
gansHOro. HallinTe mepBOHAYANEHOE JHCIO.

IIpouseegerve nudp IBYZHAYHOT'O YHCAA B 3 pasa MeHBIHOe Ca-
Moro uacaa. Ecne Kk AckoMoMy uHCeHy nprbaBaTE 18, To moay-
YNTCA YHCIO, ERNHECAERHOE TeMH ke HuppaMa, Ho B ofpaTHOM
nopagee. Hafigure aro wueno.

CyMMa KBaJpaTOB IHGD HeKOTOPOTO ABYSHAYHOIO MOJNOMKH-
TeXIBHOTO YHCJIA DABHA T3, cpegHee reoMeTPHUYECKOE er0 mudp

paBaO ZJE. Haitgpre 2T0 9HCIO,

Ecnu pBysHauYHOe UMCIO pA3AECJUThR HA CYMMY ero nudp, To
MONYYHTCA B YACTHOM 4 K B ocTaTke 3. Ecim jXe 1O umcao
pagfeuTh HA NMPOU3BeAeHHe ero mudp, TO MOJYIUTCA B YACT-
HOM 3 M B octarke 5. Haiinmre 3TO WnCho.

HaliauTe IBYy3HAYHOE YHECIO, YACTHOE OT JeJIeEHA KOTOPOTO HA

npousBeAeEre €re nu@p PABNO 2§, & pasHOCTH MEXLY ITHM

YHCIOM H YHCIOM, EANMCAHHHIM TeMH e nudpami, Ho B ob-
paTHOM TOpAZAKe, paBHa 18.



28.96. Cymma KBagpaToB Didp HEKOTOPOro ABYSHAYHOIO YHC/A HA
eAnEARy GoNbIoe YyTPOEEHOTO NpomsBefeHHd »THX uudp. [pu
HeNEHMHA STOTO YHCAA HA CyMMY €To Hudp B YACTHOM NMOIYYa-
erca 7, a B ocraTke 6. Haiianre 3T0 ABy3HAUHOE YHCIIO.

28.97. Ina HyMepanUH CTPAHRME KHHTH, HAUAHAA ¢ NEpPBoOil, noTpebo-
Basnoch 2325 oudp. CKOABKO CTPAHNUD, B KHHTE?

28.98. B gecATHuHOIl 3ATHCH TPeX3HAYUHOTO YHCJIAR ECe IIHQDHI p&3-
JTHYIHBEI H CpEIH HHX HET 0. CJ'IOJKHJIH BCE TPeX3HAYHRIE YHL-
Jia, 3aNACAHHEE ITHMH OHE(PPAMH, BKJIKYAR M AAHHOE YHCIO,
n noryurnn 1998, HaliaguTe faHHOE YACHO, €CIH H3BECTHO, UTO
OHO ZenuTcAa HA D, HO He HenMATCd HA 7.



TNABA

SNEMEHTbI TEOPMM AEMMMOCTU

29.01.

29.02.

29.03.

29.04.

27.05.

29.06.

29.07.

29.08.

29.09.
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§ 29. REMMMOCTE YWACEN

Iyere @ i ¢ m & ! ¢. ChopMynupyiiTe cROHCTBA, H3 KOTOPHIX
¢lTegyer, uTo;

a)(a+b)ic B)maic ) abich

G (a—bic r) (ma+ nb)ic

,[[ouamn're, 49T0 eCJH OAHO H3 ABYX CJjlaraeMbIX JEJHTCH Ha Ha-
TypaJldbHoe 9uCio m, a4 BTOpOe — HE HeJAHNTCA Ha aT0 4YHCI0, TO
H HX CYMMA H€ JeJIHTCHA HA 3TO 9HCIIO M.

I[OR&J'RHTC, 9TO eClH OAHO U3 IBYX claraeMbplX neJHTCA HA Ha-
TYpPaIbHOE YUCIO M, 84 CyMMA He NeJIUTCA Ha m, TO H BTOpOe
cllaraeMoe He AeJInTCH Ha 9Iuciao m.

HoxaxuTe, YTO €CAR PASHOCTH ABYX HATYPAIBHBIX YHCESa @ H b
MeHbIle¢ HATYPAIBHOTG 9HCJIA 1 H MOJOUTENbHA, TO XOTA Ohl
OIHO B8 HUX He OeNATCA HA 7.

Jokakure, 4TO:

a) pasEOCTE JIOOHX PazMUYHEIX HATYPAABERIX YUHCEN KPaTHA
HX CYMMe;

6) ecin HATYPANBHOE YHCJIO M KPaTHO NPOH3BeAeHUIo ab HaTy-
paJIBHBIX YHCeN @ ¥ b, TO m KPaTHO @ ¥ m KpaTHo b. Bepuo
au obpatuce?

Horaxure, 4TO PasHOCTh JNIOBHKIX PASNHYHBEIX HATYDPAJIBHBIX
quceNn ABIRETCH AeNIATE/IeM DASHOCTH HX KyOoB.

Joxramre, 4TO!

a) (53° + 63%) germrca Ha 116;

6) (18% + 26°) aenutca Ba 176;

B) (1° + 2° + 8% + ... + 181® + 182%) pennmrca na 183;
) (2° + 3% + ... + 196® + 197°) genwrca na 199.

JoxasuTe, 9T0 €CMH ¢ + b JeNATCA HA YHCHO ¢, A a4 — b He
ACGJIHTCA HA ¢, TO HE @, HA b He JEJATCA HA C.

JorakuTe, 4TO:
a) ad + bec + ac + bd genurca Ha a + b;
6) ecam ad + be genuTea Ha @ + b, To M ac + bd genures Ha @ + b;



22.10.

29.11.

29.12.

29.13.

29.14.

29.15.

29.16.

29.17.

B) ecn ad + bc He gemuTca Ba a + b, To H ac 1+ bd He nenuTCA
Ha a + b.

Yueno 2a + Th He geautes Ha 13, moKaxkure, 9o u 11a + 6b
He aennTcAa 2a 13.

Haiiante Bce Tarue EHATYPAJbHEIE YHCJIA 1, IIPH KOTOPHEIX AB-
JAeTCA HATYPAJABERIM YHCIOM BRIDAM{eHHE:

)3n+7. )3n+14.
n n+2°’
n+ 27. 8n + 77,
6) n e) 2n+1°
50 + Tn - 12, 8n+7
B) n ’ #) 2n+5°
1) n +3n° + 36,
n? ’
bx + 17 "
Ha rpaduke pyrxouu fix) = ~, +7 HaiauTe Bee TOUKH, ofie

KOODAHHATEI KOTODHX ITeJIRIe YHCJIA.
IIpu xKAKOM HAMMEHBIlEM HATYPAJIGHOM SHRYEHWH NAPAMETPA @
Ha rpadnke pyHKIuEA f(x) = E_:a-fl_ﬁ €CTh POBHO OHA TOYKSE,

KOODEZMHATAMHA KOTOPO#H ABNAITCA HaTypadbHele uucaa? Haii-
AUTe KOOPZHHATHI 9TOH TOURH.

HafianTe Bce sEaYeHHA YHCaa @ (He 00A3ATENILHO IeJible), P

KOTOpHIX ofa YHCHaAa: % -1n % + @ — melnne.

HaiigaTe BCe 3HAYECHEA 9HCNA g (He o0A3aTeILHO Hejisle), NPH

KOTOpEIX o0a uncna: 3 +3m % + @ — HATYpaJbHHE.

HaiiguTe Bce aEaAYeHMA Yucaa g (He ofABaTeNLHO IeNkIe), MPH

KOTOpPEIX 008 uHcnA: -3 +3n % + 2a — mHaTypaILHEIE.

JokakuTe, YTo eCIH NpU HEKOTOPOM HATYDAILHOM 3HAYEHHH 7
yueso n° + 5n peauTea Ha 6, To u wmeno (n + 1)° + 5(n + 1)
Takke genutca Ha 6. IIpoBepsTe HANHUME JENAMOCTH XA
n =1 u noaymaiiTe, ANA KAKHX ele SHAYEHHHA I AMEET MECTO
IeTHMOCTE.
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29.18.

29.19.

29.10.

29.21.

29.22.

29.23.

29.24.

29.25.
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JokaxkrTe, UTO eC/IH NpH HEKOTOPOM HATYPANRHOM 3HAUEHHH R
qucno n° — 8n° + 6! — Tr® + 5n® - 2n genurea Ha 12, TO U KO
R+1)-3r+1)V+6(n+1)'-Tn+1°+6(n+1Y-2n+1)
TaKxKe JeamTcA Ha 12. IIpoBephTe HANHYHe NeIHMOCTH AJIH
n =1 1 noayMaiiTe, ANA KAKHMX ellle SHAYEHHH R HMEET MECTD
LeMuMOCTE.

TTokaxcuTe, YTO eC/IH NPH HEKOTOPOM HATYDAABHOM 3HAYEHHH 1t
qucno 7"+ 3n — 1 gemmarca sa 9, o waneno 71+ 3(n+ 1) - 1
Taxxe AenmTea Ha 9. IIpoBephTe HanIWUHe ASJAMOCTH A
n = 1 u noayMaiiTe, ANA KAKHX ellle 3HAYCHHH i MMEET MeCTO
AeJAMOCTE.

IoxasxcuTe, 4TO €C/IH MPH HEKOTOPOM HATYDAILHOM BHAYEHHH 77
aucno 1172 + 12%*! pemurea ma 133, To u uneao 1177 +
+ 12%"? raxwe genmrca ma 133. IposephTe HasUYHE mesiu-
MOCTH ANA R = 1 ¥ mogymaiiTe, AA K&KHUX elle 3HAUYeHHII n
MMeeT MECTO AeJIHMOCTh,

TMoxasKuTe, UTO eCIH IPH HEKOTOPOM HATYDPATLHOM BHAYEHHH I
uneno 2° % 3" + 5% %! geymares ma 37, o ¥ umeno 284 3D 4
+ 5%** rapoxe menwrea ma 37. IIpoBepbTe HAMMTHE HeNHMO-
cTe ana n = 1 u noxyMmaiiTe, A KaKUX ellle 3HAMEHUH 1 HMeeT
MeCTO HeJHUMOCTb.

JoxasKuTe, UTO eCIH IIPH HEKOTOPOM HATYDAJILHOM BHAYEHHH It
uncso 3% *2. 5% — 3%*%. 22 peyurea me 1053, To M uMeao
girtd. pint2 _ g¥ntt . 922 paroxe mesrmres Ha 1053. IIposepsTe
HaJH4YMe JeJIUMOCTH IiaA i = 1 v momymaiiTe, A/ KaKUX ele
BHAYCHUIT N MMeeT MeCTO AeUMOCTB.

18
I[OR&JRHTB, 4TO eClH @ + 2 HATYpaJRHOE YHUCJAO, neaalne

2 324
eca Ha 6, TOo a° + g2~ TAKKE HaTyPaJbHOe THCNO, AesAlme-
ecq Ha 36.

JoragaTh, YTO €CAH HE OZHO H3 ABYX COCEAHNX HATYDAILHBIX
YHCeNn He JeNMHUTCA Ha 3, TO UX CyMMa AeJIUTCA HA 3.

PaccmoTtpnte MHoroumers f(x) = ¥* — 1 u g{x) = x — 1. Jo-
K43KATe, YTO:

a) 235" — 1 menurca Ha 234;
6) 2001*™" — 1 geautes Ha 2000.



29.26.

29.27.

29.28.

30.01.

30.02.

30.03.

30.04.

Joramre, 4yTo:

a) 343*% — 1 gmenurca Ha 344;

6) 111** — 1 gennrca ma 123 320.
Hcnoneaya 060bmeHAyI0 QOPMYIY COKPAINEHHOTO YMEOKEHHA
@ -b"=(@@-b@" "+a" " B+..+ab" %+ b""), noramxure,
uTO:
a) (¢" — b") nenurca Ha @ — b, ecnu @ U & — menkle YHCIA;
6) 7" — 2" genmrca Ha 5;
B) 17%* — 9" genurca na 140;
r) 13" + 7. 5" genurca Ha 8;
I) 85" — 44 - 40" gemurca Ha 45,
Henonesya obobimeHnayo GOpMyIY COKPALNEEHOTO YMEOMKEHNA
a2u+1 + b2n+l = (a + b)(azn _ azu—lb + azn—zbz - . -
— ab™ ' + b™), soxramuTe, WTO!

a) (@™*' + b™*") penurca Ha @ + b, ecnu @ u b — nexanie
aucna;

6) 7™ + 2% penurca Ha 9;

B) 17-17* + 3. 9" aenurca Ha 20;
r) 2001**! + 1 gemurca ma 1001;
p) 85" + 45 - 3" pennres na 22.

§ 30. NPOCTBIE M COCTABHBIE YMCIIA

Karxue 13 HaTypalbubIX uncen or 2 go 20 ABNAIOTCA AeTATENA-
mucymmml-2-3-...-10+11-12-13 . ... - 19 20, a xaxne ner?

Kaxum uM3 HATYpansHRIX uncenx or 2 ao 30 xpaTHa cyMma
11-12-13-...-20+ 21-22.23.... - 29 - 30, a xaxum HeT?

Joraxure, 9o npouseemgenne 1-2-3-...-11-12- 13 pgemures
racymmy 1 + 2+ 3+ 4 + ... + 12 + 13, a npousBeeEHe
1.2-3....-14-15-16 ge gemarca Ha cymmy 1 + 2+ 3 + 4 +
+ ...+ 14 + 15 + 18.

a) llokasxkuTe, aro uncao 1-2-3..... 100 + 1 He penuTca HM
Ha OgHO ncno, Mmegrmee 101, kpome 1.
6) HoxaxkuTe, uTo uncao 1-2-3-...- 200 — 1 ge gemurca BE

Ha ogHO THCH0, MeHbilee 210, kpome 1.
E) Hamamure kakoe-mubo aucno, Sonbilnee MEIIHADAA, He HMEIO-
mee HH OAHOTO HEJRTeNd, MEHBLIETO MHANHOHA, Kpome 1.
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30.05.

30.06.

30.07.

30.08.

30.09.

30.10.

30.11.

30.12.

30.13.

30.44.

30.15.

158

Cronerxo uncen nz3 101 maymmux noApax HATYPAIBHBEIX HHCEN
MOTYT JeNnThea Ha 27

Cronero uncen us 1001 HAYIMHUX NOAPAL HATYPANBHEIX YHCEN
MOryT gennatscda Ha 37

Cronpxo uncen us 10 001 uayIRYX NoApAL HATYPANLHEIX HH-
CeJl MOTYT HeJMTBLCA Ha 77

Mosxer au u3 101 Haymux moApAA HATYPANBHBIX THCEN OEITH
POBHO OJHO, AeJAIEecH:
a) ma 50; 6) ma 51; B) Ba 100017

HaiipaTe kaxkHe-HUOYVAL 36 MAYIMHEX ODOAPAR TpeX3HAYHEIX
uEceNn, CpeAH KOTODHIX HET HA OoHOTO KpaTHoro 37. Kakme
HauMeEblIee N HapboJpllee SHAYEHHS MOMKET IPHHMMATD
HAMMeHbIIee U3 3TUX 36 TpexasEeuHRX uncen?

Mooter mz npomspegenne 101 ugymiuX noapAa HATYPATBHEBIX
YHCeN He NeXUThCA:

a) ma 51; r) ea 4386;
6) ma 101; K ma 103?
B) Ha 606;

HaiiauTte Bce ABY3H&YHBEIE€ YHCIA, HE KOTOPRIe ASNHTCA HEH-
MEHBIIEe KOJIHYECTBO TPEX3BEAYHBIX YHCEI, H VKAXKHTE 3TO KO-
JHUYECTEO.

Hoxaxure:

&) eCIM HATYPAJRHOE YMCJC M KPATHO @ U M KPaTHO b, To m
KPATHO MpOHMBBENeHHI0 ab HATYpaNbHHX 4Hces g H b;

§) ecnu HaTypasNbHOE YMCHO p(p > 1) He menUTCA HE BCe HATY-
paJIbHBIE TACKA 1 TAKHe, UTO n° % p, To p — NPOCTOS YHUCJIO;

B) OPHU3HAK AexuMocTH Ha 6; Ha 12; na 36.

BriacunTe, ABNAIOTCA AM npocTrMn umcha: 457; 467; 477;
761; 977; 1001; 1003.

Joraxknute, uro moboe npocToe YKea0, GoMbinee TpeX, AaeT Npu
genenny Ha 6(n + 1) B ocratre aubo 1, nmabo 6, 1.e. MomKeT
OBITE OpencTaBAeEC B Buge 6n = 1, rae n — HeKoTopoe
marypaibnoe aucao. IlpegcrapeTe B AaHHOM BHIE IPOCTHIE
umena 5; 13; 149; 259; 983. INoaGepuTe TaKkme 3EavYeHHA R,
yrobsl gacaa suga 67 + 1 1 67 — 1 He GLIIH MPOCTHIMH,

JoraxpTe, IT0 OpH MOGOM HATYDAALHOM 7t aMcia Bujga 6n + 2;
6n + 3 u 6n + 4 ABNAIOTCH COCTABHBIMU.



30.16.

30.17.

30.18.

30.19.

30.20.

30.21.
30.22.

30.23.

30.24.

30.25.
30.25.

31.01.

31.02.

Haiigure (MOXMHO MCIOJL3OBATE MHKPOKANBKYJIATOP) HEH-
MEeHBIIHE TpOCTOE AeNUTENk YHCET:

a) 2l +1; B) Bl + 1; A 11+ 1;

g 3+1; ) TT+1; e) 131 + 1.

JokaxuTte, uTo uncae pl + 1 He geAHTCA HH HA OZHO NMPOCTOE
49HCIo, Be NPeBOCXOoAAlNee NpOCTOe YHCHIO P, 8 BHAYUT, JHOO
HenuTeA HA Karoe-Nubo mpocToe unacio, Gosblnee p, HO MeHb"
mree p! + 1, 6o camMo ABNAETCA NMPOCTRIM.

JoxaxuTe, uTo cpefH cTa umcen 101! 4+ 2; 101! + 3; 101! +
+ 4; ...; 101! + 101 meT HE oXEOrC MPOCTOrO.

BoimpmnaTe 1 000 000 mayiiuX nogpap HATYpPAALHBIX 9HCEN,
CpeM KOTOPHX HET HU OJHOT0 NPOCTOrO.

Hadizare BCe Takme p, yro yecaa p, p + 10 u p + 14 — npo-
CThIE,

Haiizure Bce Taxme p, uto uncra p u 8p° + 1 — mpocThie.

MoryT 1M pa3HOCTL M CYMMa ABYX MPOCTHIX umces GviTh mpoc-
TeME urchama? Ecam MoryT, TO NpHEBeANTEe BCE TAKHE OAPE
TPOCTHIX YHCE.

JoxrexHuTe, 4T0 HATYPEAALHOE YHCJAO0, CAEAVIONIEE 38 MPOH3Be-
A€HHEM YeTHIpPeX NOCIEXOBATEABHHIX HATYPARBHBIX HUHCEN,
He MOM(eT OHITh MPOCTHIM.

JloxasxuTe, 9TO YeTBEpTAs CTeIeHh JIOG0T0 EATYPANBEOTO YUC-
Ja, GoJplIero efWHHOHK, YBeJHYeHHAA HA 4, He MOKeT ORITh
MPOCTHIM THCJIOM.

Jorakure, uro unciao 237%' + 732" — cocrasHoe.

OnpezenuTe, ABIAeTCA MM NpocThiM umcno 2'° + T%,

§ 31. DENEHME C OCTATKOM

Haiiaure mocnenuicwy uupy uucra (31.01, 31.02):
a) 2001, g) 134507,

lﬂﬂ

6) 19997002 . r) 2834567

a) 200427 ; ) 1993200FF,
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31.03.

31.04.

CymecTByIOT JIX TAKHE HATYPANLHEIE THC/A 7L B &, UTO mocnen-
HAA OUPpa pasHOCTH YKA3REHWX ABYVX CTeleHel paBHA HYJMIO:

a) 627" — 833";  6) 834" - 626*?

Hcnonbaya paitHele TaONADE, HABAATE TACKO 71, PH JeNeHNH
KOTOPOro He YHCIO M B OCTATEE IOIYIACTCA I, 4 B YACTHOM — .
(Ipu cocrapneHHH TabNHIE JonyiieHa OuTHOKA, HAlANTEe ee
M B COOTBETCTBYIOIEM MeCTe BMeCT( 3IHAYeHHA N HamHUIIuTe
CJIOBO QwiulKa.)

24 85 13 7 120 | 28 77 -34° 7 +384°

7 o 12 6 111 1 77" + 34° 77" -84

13 11 0 11 | 120 | 213 1 )

31.05,

Jlna xaxcaolt maphbl 4Hces n | m HaifgyTe UaCTHOE ¢ B OCTATOK T
3amoanEuTe TROMUIY M S3aNUIIHTEe PABEHCTBO BHAR It = mg + r.

n| 123 | 12 |1234| 128 |7321|67000| 341°+1 | 345"+ 2] 234™ -1
m| 26 | 146 | 431 | 16 |1237| 351 841 690 234

q

r

31.06. BoinumATe BCe OCTATKH, KOTOPHE MOIYT IONYUYHTECA OPH OE-

31.07.

31.08.

31.09.

31.10,

31.11.
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JICHHH HATYpalsHOrO umena ma 11.

JokakuTe, 4T0 CYMM& BCEX OCTATKOB, KOTOPHEIE MOTYT IOJY-
YuThCA OpH peneHun ua 2001, aennTesa na 2001.

Hoxayure, 4TO CYMMA& BCEX OCTATKOB, KOTODble MOTYT TTOJNY-
UYRTHCA TpHA geneHmu Ha 2002, He gesautca Ha 2002,

JoraxuTe, aT0 cpeal MoOHIX 35 HATYPANLHEIX IHACET HAXOEeTcA
XoTa OH ABa, PASHOCTL KOTOPBIX AEMHTCA Ha 34.

MoxHo a1 BunacaTh 100 HaTypansEREIX THCEN TARKX, YTO Pas-
HOCTh HHKAKHMX HBYX H3 EHX He AelNTCA:
a) Ha 9; 0) 22 99; B) Ha 9997

JoraKmTe, YTO CYIECTBYIOT TEZKHE PA3JNAYHEIC HATYPAILHBE
umena n u k, 4To pasgocTs 573" — 573% mexmTes Ha 2001,



31.12. JokaxXHTe, UTO CYINECTBYIOT TAKHe YHCJA N, YTO YUCAO
111...111 aemmrcsa ma 2001.
—_

R eAHEHN

31.13. MoxaxkuTe, YTO NpOHSBeAeHAE JIOOHIX ABYX IIOCIeA0BATENBHEIX
HATYDANBHBIX YACEN AENHTCHA Ha 2.

31.14. Joxaxnare, IT0 DponseegeHne JOObIXx 97 nmociaegoBaTeIBHAIX
HATYPANBHBEIX YHMCEN JeJuTcA Ha 97.

31.15. HokaxuTte, yro nponssegenue moberx 100 nmocaepopaTenbHEIX
HaTypanbELIX gucen aemartca Ha 10 000.

31.16. MoxHO M YTEEPIKUATS, YTO NponsBederRHe mobux 97 moche-
JOBATEJIHEIX HATYPAIBHBIX uMces EeJMTea Ha 97°7

31.17. Toraxute, uTO npomspeferue qwonx n (n > 1) mocremosa-
TeJBHBIX HATYPAJbHBEIX YMHCE] AeJIUTCA HA 7.

31.18. Noxamure, uTo mpH J0OKIX 3HaTeHUAX R uHcno r? + 3nr® + 2n
BeTUTCA:
a) Ha 2; 6) Ha 3; E) H& 6,

31.19. JokaxuTe, YTO Npy JIOOKX BH&EYEHHAX n unedao nt + 2n® —
- n? — 2n genuTCA:
&) HA 2; B) Ha 4; ) Ha 12;
6) Ha 3; r) Ha 8; e) Ha 24.

31.20. VraRATe KaKoe -NHEGO TpeX3HAYHOE UHCIO 7, OIPA KOTODPOM
wucho ' + 2n® — n® — 2n He menuTca Ha 5.

25.21. VraRATe KaKoe -NEO0 TpeX3HAYHOE YHACIO N, OIPA KOTOPOM
yueno n® + 2n° — n® — 2n He gemATca Ha 48.

31.22. VEaXHTe K&Koe-ANG0 TPexsHAYHOE YHCIO N, NPU KOTOPOM
gucne n* + 2n® — n? — 2n He zZenuTca Ha 24.

31.23. 3ammmeTe hopMyIy:
a) YeTHOTO IHCJIA;
©) HeueTHOTO YHCIA;
B) uHcIa, Aenameroca Ha 183;
r) UHCNa, ZAIOMIero Npu AejdeHnd He 13 B octaTke 11;
A) 4HCJA, AAOIEro NpH AeJieHHH Ha 7 B OCTaTKe 3.

31.24. ITyeTs wucha 7, U 1, SRIOT OPH ASJEHAR HA YHCIO M OCTATKH
COOTBETCTEEHHO I, H r,. JloRa)KuTe, 9TO OCTATOK OT HeJIeHHSA
CYMMEI YHCEN i, H 7, HA YHCAO M PABEeH OCTATKY OT JeJleHHA
CYMMH 7, H r, He 9ACHO M.
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31.25. IlycTe gBcya 7, ¥ 1, AAIOT OPH AeJIOHHH HA YHCAO M OCTATKH

COOTBRETCTBEHHO &'y H F,. JIOR&J‘KHTB, 9TO OCTATOK OT NeNneHHA
OPOM3BEAeHHUA YHACeJ N, U 72, HA YHCNIO M paBeH OCTATKY OT
JeJleHH A OPOH3BeeHHAd I H r, BEA YHCIO M.

31.26. IIyeTh uHcaa 17, > 1, JA1I0T OpH JeIeBHH HA YHCAO M OCTATKA

COOTBETCTBEHHO Iy U ry. JHokaMuTe, 94To OCTATOK OT jHelleHns
Pa3sBOCTH Rty — N, HA YHCJIO M DABEH Fy — 7y, CHAU Iy, 2 Iy, U
m+r;— r, €CIE 5y < Iy,

31.27. IHycTh 4Meno 1 A8eT IOPH JeJeHHU HA YHCAO M OCTATOK 7.

Jloxaxmre, 4TO OCTATOK OT JeJEHVA MTPOM3ReACHUA duCaa 1'
(2 — BEATYpANEHOE YHCJIO) HA THCJO It DABEH QCTATKY OT Aeje-
HHUA OPOH3BEAEHHS I* HA YHCIO M.

31.28. OcTaTor oT genenma wucna n ma 24 pasen 7. Kaxmm moxer

OBITH OCTATOK OT AeNieHUA ITOTD YHCJIA:
a) ma 12; E) Ha G; I) ma 727
0) ua 8; r) Ha 48;

31.29. OcTaTor oT AemeHun uymcna n Ha 50 pasen 17. Kaknm moxer

OEITL OCTATOK OT AeNeBUd 3TOTO JHCHA:
a) ma 25; B) Ba 10; K) Ha 1257
0) ma 5; r) Ha 100;

31.30. 3anongrTe TAGAMEDY:

Oueno OcTaroR OT MEACHERA B 3

n 0 1 2

9n

n

2n

nz

ni

n'+n*+201n

31.31. JoraxuTe, uTo €N @ 1 b He genAaTcAa Ba 3, TOo A a’+ b me
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31.32. 3amoneuTe TAGMENY:

Uncno OcraTok or fesleBRN B 5

n 0 1 2 3 4

on

an

™

ns

nﬂ

n’ + r’ + 2000n

31.33. PaccMOTpHTE TPH YTBepIKIEHHAA:

a) cyMMa KBAJAPATOB ABYX YHCEN OeIHTCA Ha 3 TOrAs M TOMb-
KO TOTZa, KOrga o0a 9TH YHcIa Jessarca Ha 3;

§) cyMMa KBaapaTOB ABYX UHCeNX AEANTCH HA 5 TOTAA K TOIR-
KO TOrAa, Koraa ofa aTH IHcaa HeasaTcd Ha 5;

B) CyMMAa KBAAPATOB ABYX UHCEX AENHUTCHA Ha 7 TOTAA H TOJB-
KO TOrga, Korga ofa 3TH aHcaa pexdarcd Ha 7.

JIpa M3 HUX ABJAAITCA BepHLIMH, & OZHO HeT. JloK&a)XKuTe

BepHEIe YTBepHACHNA U ONDPOBEPTHUTE NPUMEPOM HEBepHOe

YTBEpHACHHE.

31.34. Jokaxnare, 4TO ZACKPHMHHAHT KBAAPATHOTO YPABHEHUA C Ie-
AeIMH KoadrbEouenTaME aabo genETca Ha 4, TG0 TpH mene-
My Ha 4 gaet B ocrarke 1.

31.35. MosteT AM IHCKPHMUHAHT KBAAPATHOIO YPABHCHHA ¢ HENBIMH
roddpruneHTAMH pasuaTecE 200372

31.36. Haiigure nocneamon magpy MHCIA
a) 221" + 2552 + 236%7 — 359,
6) 435*° + 616°¢ — 2337%.

31.37. JokasuTe, YTO OCTATOK OT AefIeHHA YHCHA Ha 2 paBeH OCTaT-
Ky OT feJleHHMA ero mochenHed nadphl Ha 2.

31.38. JoxkaknuTe, 4TO OCTATOR OT AeJIeHHA UHCAA HE D paBeH OCTAT-
Ky OT KeJeHHA ero noclegHed madphl Ha 5.
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31.3%.
31.40.

31.41.

31.42.

31.43.

31.44.

31.45.

31.46.

31.47.

31.48.

31.49.

31.50.
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Haiiaure ocTATKE OT OefleEHA Ba 5 yxcey: 123; 167; 205; 20 009.

JokaxnaTe, YTO OCTATOK OT HelleHHd umcna (He mensurero 100)
Ha 4 paBeH OCTATKY OT AefeHHHA H& 4 THCIA, COOTBETCTBYIOLLEIO
HBYM mocnegnum oudpaM JAHHOPO YHCIA.

HaliauTe ocTaTKHE oT HedeHna Ha 4 gucen: 2345; 678; 34567;
2 323 232.

JoraykuTe, 4TO OCTATOK OT JesieHHA ducha (He MeHsirero 100)
Ha 25 paBeH OCTATKY OT JeJieHMsa Ha 25 4Hci&, COOTBeT-
CTBYIOIRETO ABYM NOCJAexHUM IHGMDAM ZAHHOTO YHCHAA.

Hailigure OCTATKH OT JAeJeBEMA Ha 25 gnmcen: 4554; 8775;
232 332; 345 609.

JokaxcuTte, 9YTO OCTATOK OT AefeHHS YKC/IA HeE 9 paBeH OCTATKY
OT JeleHUA CyMMBbI BeeXx ero mudp Ha 9.

HasiguTe oCTATKH OT AefieHUa Ha 9 uncen: 1372; 232 332;
5632; 111...111
‘_.v_l’
peero 256 exunHb

JoxaxuTre, ITO OCTATOK OT AeJAcHNA YNUCIs HA 3 paBeH OCTAT-
Ky OT JeJ€HHA CYMME BceX ero mapp Ha 3.

Haitamre ocTaTke or jJeneernda Ha 3 uncen: 232 332; 768 900 001;
777..7T7T7

beero 856 cemepor

JlokaxuTe, 9TO OCTATOK OT AenenEuA dAciaa (Goaesmero 1000)
HA 8 paBeH OCTATKY OT fAeneHus Ha 8 umucia, COOTBETCTBYIO-
IIEero TPEM IOCHeAEHM DAdpaM ARHHOTO THACIA.

Hadigute ocTaTEM or fenerua Ha 8 umcern: 454 548; 1 234 567;
T77...777
_v—l

peero R226 cemepok

JoxammTe, aTo HalTa ocTATOK OT HeleHms Tucaa Ha 11 Mo-

HO CAeAVIOUTMM ofpazoM:

1) BEIYHCIHTh CYMMY BCeX erc IHGp B paspaaax efHHHI, CO-
TeH, NeCATHOB THICAY U T. A.;

2) BHYeCTH H3 Hee CYMMY IH(PpP B pa3pagax AeCATKOEB, ThICAY
H T. O.;

3) ecnmu NoSyYeHHAA PA3HOCTHh TOJQIKHTENIBHA, TO OCTATOK OT
ee nermeAnd HA 11 paBeH UCKOMOMY OCTATKY;

4) ecny DOJYVYEHHEA PA3HOCTL OTPHIATENBHE, TO OCTATOK OT
Aenenua ee MoAyasA Ha 11 papeH pasHOCTH yucaa 11 u me-
KOMOI'O OCTATHA.



31.51.

31.52.

31.53.

31.54.

31.55.

31.56.

31.57.

31.58.

31.59.

31.60.

3.61.

Haiigire ocTraTkir ot pefennd ma 11 aucen: 3718; 7381; 1937;
9281; TU7...T77 ; 333...333 .
soero 856 CeMepoR seero 3333 TPOeH

Haiigure ocTaTok Npu genmeErH Ha 9 cyMMBI BCeX pPasHEIX 4de-
TRIPEXBHEYHRIX YHCEJ, B 38NHCH KAMILOTO M3 KOTOPHIX €CTh
Tonsko mudpn 1; 5; 6; 7.

Haiigure ocTaTok npd HeJleHHH HA 3 CYMMBI BCeX PasfIAYHEIX
YeTHPeX3HAYHEIX YHCEN, B 3AIMCH KAaXKIOTO H3 KOTODHIX eCcTh
Tomsko oudppu 0; 1: 6; 7.

HaififuTe 0CTATOK IPH Je/AeHHT HE 9 cYMMEI BCeX Pa3HLIX Je-
CATHSHAYHLIX YMCEN, B SAINHCH KAXKJAOP0 H3 KOTOpRIX Jobas
nz 10 nadp ecTh PDOBHO MO OFHOMY pasy.

Haiigpre oCTATOK npH geleHAN B 4 CYMMBI BCeX PASTHYHEX
quces, B 3A0MACH KAayKI0r0 H3 KOTOPHX ecTh 127 pas oudpa 4
H 0g@H pas mudpa 1.

B uucae 23[J47 sanonmuTe nponyck Taxol nmudpoil, 4To6R
YHCHO:

&) Oenmnochk Ha 3; B) Aenuiyock Ha 11.

0) gemmwrocks Ha 9;

B uucne 233[J4 samosmuTe mpomyck Taxol mudpoii, 9TobH
YHCTO:

a) JeJHI0Ch HE 4; B) Jeauiaock Ha 11.

6) memmmocs Ha 9;

B uncne 34230 samonmnte nmponyek Taxol mudpoll, aTobhl
UHCTIO:

a) peauaoch Ha 3 K Ha 2; B) Jenmnock Ha 9.

6) mexunocs Ha 3 ¥ Ha 4;

B uncne 7354 szanonmure nponyck Taxoit muHdpoil, 4ToGK
qHCno:

8) MIPH AemeHUH Ha 3 AABAJIO B OCTATKEe 2;

6) opu mejenuH He 4 HABANO B OCTATKE 2

B) npu geneHunu Ha 11 gaeanc B octaTie 1.

B uncne 7345 sanonmuTe mponycek Takoit madpoii, 4Tobh
4YHCIIO:

a) MpH AeneHHU Ha 9 Aamajo B oCTATKe 2;

6) Opu feXMeHUH Ha 4 ZABAJIO B OCTATKe 3;

B) OIpH AeJIeHEHH Ha 25 ZaBANO B OCTaTKe 7;

r) opa gexeruan HA 11 zapano B ocraTke 10.

JlokasKuTe, YTO QCTATOK OT JeJIeHHA KBAAPATA OPOCTOrO YHCIIA
(6onsmero nata) aa 30 paser mubo 1, nubo 19.
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§ 32. HAMEOMBWIMA OBLUMH AENKTEN
M HAMMEHBLUEE OBLLEE KPATHOE

32.01. CymecTByIOT M TaKHMe YnCJIg& 4 M b, uro:
a) HOK (a; b) = a;
6) HOM (a; b) = b;
B) HOJI (a; b) = HOK (a; b):
r) HOK (a; b) ue genmrca He HOJI (a; b);
x) HOK (a; b)- HOI (a; b) > a - b;
e) HOK (a; b) - HOJI (a; b) < a- b?

32.02. Haiinure HOJ u HOK wmcen (32.02—32.08):

a) 154 u 210; r) 1056 n 165;
6) 120 u 144; A) 240; 360 u 900;
B) 255 m 510; e) 156; 195 u 3900.
32.03. a) 154! u 210!; B) 225!; 88! n 510;
6) 120! m 441; r) 105!; 123! u 165!,
3204.2) 111...111 &« 111...111 ;
iyl S —_
CTO eqHHAD OATEAECAT eqHERIL
6) 333...333 =u 111...111
—_———— - —
TATHISCAT TROEH CT) NETHECCAT EWHHIL

32.05. &) 2.3 u 2" . 3%,
6) 2%-5%. 7 m 2" - 51 7%
B) 2124 . 31' " 2111 A 55.
r) 212 . 311 . 515, 29 . 314 . 526 u 211 . 31' . 520.

32.06. a) 2" u 25; B) 3" =m 1891};
6) 2' u 1001 r) 5 u 676!,
32.07. a) 6" u 75!; 6) 21 7 1000

32.08. a) 134! — 1 u 138; 6) 255! — 9 m 9009,

Jna xagoro HatypaabHore n Halianre HOK u HOJ creayio-
mux uucen (32.09—32.11):

32.09.8) 5" u 5"*% B) 7m 7"
6) 6% m 573 r) 13 u 13°.

166



32.10.

32.11.

32.112,

32.13.

32.14.

32.15.

33.01.

3i.0.
330
33.04.

33.05.

aynun+1; BjnEn+ 5

6)n+170un+ 171; r)eun+ 6.

Ay +trnun+l; B) n° +1lun;
)rP+1lun+1 r)nf+ 1= 2n.

HaiiguTe Bce ofIIHe AeATENH 4HCEa ¢ H b, ec)n:

a) HOH (a; b) = T; B) HOI (a; &) = 625;

6) HOJL (a; b) = 12; r) HON (a; ) = 1.

HaiigpTe BCe TpeXsHAYHEIE YKCA&, KPATHHE 4yucaaM a H b,
ecan:

a) HOK (a; &) = 97T; B) HOK (a; b) = 567;

6) HOK (a; b) = 213; r) HOK (a; &) = 1321.

HafianTe Bce maphl ABYSHAYHEIX uEceX a M b (¢ > b) Takux,
TO:

a) HOJX (a; &) = 23; B) HOI (a; b) = 24;

6) HOJL (a; b) = 25; r) HOX, (a; b) = 73.

HasiguTe Bce NMAPH ABYSHAYHKIX ukces a H & (¢ 2 b) Takux,
qT0;

a) HOK (a; b) = 13; B) HOK (a; b) = 37;

©6) HOK (a; b) = 24; ) HOK (a; b) = 200.

§ 33. OCHOBHAS TEOPEMA APMDMETUKM
HATYPAJIbHBIX YMCENL
PELUEHME AOMOJIHUTENbHLIX 3AZIAY
HA JRENMMOCTb

HaliauTe KOJMHYeCTRO PASTHYHBIX HATYPAJBHBIX AedETefdel
gucas (33.01—33.04):

a) 1; B) 45; n) 80;

6) 12; r) 47; e) 120,

a) 2°%; 6) 2. 5; B) 2% . 3%,

a) 2°-3*. 5% 6) 2°-67. 12",

a) 4'%; 6) 1001%; B) 80%; r) 120",

Hafigure Kakoe-nE(0 DATHSHAYHOE THMCJAO, HMEOINEe TpH fe-

JATeNA.
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33.06.

33.07.

33.08.

33.09.
33.10.
33.11.

33.12.

33.13.

33.14.

33.15

33.16.

33.17.

33.18

Hafiyure KeKoe-1H60 YeTHIpEX3HAYHOE UMCIO, HMEIOIee IATh
Aeaureneii.

JoxaxuTe, 4To ecnn HATYpaAbpHOe uucio ameer 2001 genm-
TENnb, TO OHO ABIAETCH MOAHLIM KBagpaToM. [Tonpobyiite o6Go6-
IINTE PE3YABLTAT.

IIpencTaBbTe AAHHOE UHCJAO B BAAE NMPOH3BELNeHHA cTeneHeld
pasNHYHHX npocThX uuces (33.08—33.10):

a) 20; r) 2002; ) 13 860.

6) 680; ) 3125;

B) 946; e) 4500;

a) 67 10" . 15%; 6) 20°. 250'. 75%,
a) 5l; 6) 10!; B) 3T!; r) (41).

Haxo umeno 20011,

a) JlokaxkuTe, 9TO ITO UMUCIO ASNHTCA Ha 3.

6) Haligure crenenr wucia 3 B KAEOHMYECKOM PASIOKEHHRA
HAHHOTO YHCNIA.

CHOABKHMH HYJIAMH 38K&HIHBACTCA NeCATHYHAHA 3ANMHCH YHCTA:
a) 22008 . 3724 . 5831; 6) 420008 . 1588888531?

CHONBKHUMH HYyAAMH 3JaKAHIABAECTCA JCCATHUHAA 2aTHCH HU-
cna 200112

IIpy xKaKOM HaUMEHRIIeM HATYPATEHOM 3HAYEHHMH It AecATHY-
EAA 3anuchk yHchas 5" - 2001! saxaguusaercs HanbONABIOHM
KOJMUYECTBOM HyJei?

Aononvtensheie 33824 Ha OeNMMOCTE

. TIpn KaKux suAYeHHNAX @ YpaBHeHMe ax’ — (2a° + x+ 10a=0
MMeeT ABA PASHHIX HATYPAJLHHIX KOpHA?

Ipu KAKAX SHAYEHMAX G ypasHenne ax’ — (5 +a)x +6a-5=0
HMMEeT ABA PAsSNMIHEIX HATYPAALHEIX KOPHA?

HalinnTe Bee 3EAUEHHA @, MPHM KOTOPHIX 0ba KOPHS KBajApaT-

4
HOTO YpaBHEHu#A x° + ax + 2 -1 = 0 — mexnle dHCTa.

. HaiiguTe BCe 3HaYeHHA @, IPH KOTOPHIX 06a KOPHA VpaBHeHHA
(@ + 2)2* + (2a - Dx + a® — 5a - 4 = 0 — neawe auchA.



33.49.

33.20.

331.

33.22.

33.23.

33.24.

33.25.

33.26.

33.27.

Ilouemy umcaa 21 125; 177799994441 n 111...1114 =me
—V—
poero 256 exuERn

ABIAAKTCHA IMOJHRIMH Rna,n,pa'raun?
Joxaxkure, uro npe a060M HATYPAIBHOM It
a) 19" — 1 gennrca ua 18;

6) 3°* — 1 gennrca na 13;

B) 15" + 6 pmennrcs ua 7;

) 35 + 611" - 2 geauTcs Ha 610.

IpeacTapbTe ZaHHEEE ApobH KAK CYMMY HJIM PasHOCTE ABYX
apobeif, sHAMeHATENAME KOTOPBHIX CHVMKAT NPOCTHIe YHACIA.

Li_1_ 1, 83 _5_1 a _1.1_.1
Hampumep: g =5 - 3 347 g ™ o5 =35+ 7
3, 8. .
a) 355 B 35 1 3p°
7. 20. 13
635 Dy ¢

Haiigure Bce Naphl HATYPAJABHEIX YECEN, YAOBIETBOPAIOLLHE
YPaABHEHHID:

a) xy = §; B) x* + 3xy = 12;

6) x° — y° = 8; r) x* + 3xy + 2y° = 20.

Pemnre B NeJRIX YHCIAX YDPABHEHHEe:
a)(x + 38}y +4)=1T; B) 2x + 3y =4 — xy;
6)4x + 3y =56 — xy; Ty x +y=xy.

JokakATe, 9YTO €CHHA Napa NenblX THUCeN X, B Y, ABRIAeTCA pe-
IIeHHeM ypaBHEeHHA ax + by = ¢ ¢ nennMu xospdrnerTamMA,
TO M Bce maphl uncen Buga (x, + b-k; y, — a- k), k € Z, apna-
I0TCA ero pelreHneM 1 Haofopor — mobas napa NelsiX 4auced,
yIOOBJEeTBOPAWINUX AAHHOMY YPABHEeHHUI®, MOXMeT OHITH
npeAcCTABNeHA B BHle x, + b k; y, - a- k, rue k — HexoTOpOE
mesIoe YHCNO.

IMopbeprTe YacTHLIE pellleHAA M 3ATEM pellinTe B ofllleM BAAE
AHOtb&HTOBO YpaBEEHHE!

ayx+y="1; B) 11x — 5y = 2;

0)3x+ Ty =13; r)3x+ Ty =19,

Hoxexure, aro ypasHeHne 138x + 777 111y = 569 ue umeer
TeJIHIX pelmerRuii.

HJorarxure, 4To HATYPAABHOE UHCNO, TECATHIHAA SANHCH KO-
TOPOro COCTOMT M3 NATH 1 H ABYX THcAqT Tpex 0, He MOXKeT
upn genenmn Ha 11 gasate B ocraTke 4 1 9.
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33.28.

33.29.

33.30.

Mocnearsaa nudpa 2002-3Haunoro uucaa He pasHa 0. B sTom
9HCIe NOCIeHIOw UMDY TepecTARHIM HA IepEOe MECTO M IMo-
JIy4eHHEOE THCIO CIOKHIN ¢ TePBOHAYAALHLIM, JlokakuTe, 4TO
cyMMa AenuTca Ha 11,

Peinnte ypasHenue B DeNHX 9HCARX:
a)2x+y+3z=1; B)3x -1y +252=T;
6) 2x + 3y + 6z =11; r) 4x + 6y + 27z = 25.

o rpuropMaHECKOMY KaJleHZAPIo (HORBIH CTHJAL) BHCOKOCHBI-

MH SABJIAIOTCA TOABI, HOMEPA KOTOPHIX AenAaTcda Ha 4, HO He 3a-

KaudHBAIOTCA ABYMA HYJAAMH, B Foibl, HOMEpa KOTOPBIX 3a-

KAHYHBAIOTCA NBYMA HyJaaMu @ genarca na 400 (zanpaMep,

2100 roz me 6yaer BucorocueiM, & 2800 — Gyaet). Ilo wanan-

CKOMY KANEHAADIO (CTAPEIA CTANE) BCE TOAEI, HOMEPA KOTOPLIX

HERATCA HA 4 — BHCOKOCHEIE.

OnpefennTe:

8) CKOIBKO BHCOKOCHRIX JeT GYIEeT B TPEeTheM THICAYEeTHA
(2001—3000 rT.) Mo INHAHCKOMY KAJIEHAADIO;

0) CKONBKO BHCOKOCHHX JeT GyIeT B TpeTheM THICAYEJIeTHH
(2001—3000 rr.) mo rpUrOpHAHCKOMY KaJeHAAPIo;

B) CKOJBKO AHeil 6ymeT COCTABAATE pA3HUIA B 3001 roay mesx-
IV IONHAHCKHM M TPpHTOPHAHCKHM KaleHIADAMH, €CIH
B 2001 rogy aTa pasHHOA COoCTAaBHIA& 13 pHefd.



TNABA

6 AJTEBPAMMECKUE YPABHEHUA

34.01.

34.02.

34.03.

34.04.

34.05.

34.06.

§ 34. MHOTOUNEHLI
OT ORHOM NEPEMEHHOM

IIo aaEHOMY CTAHAAPTHOMY BHAY MHOI'OWIEHA HAHANTE ero cTe-
neHs. Bunuinute Hafop Beex ero koaddHUHEETOR M HANaNTE
JHAYCHHe MHOI'OWIeHA B JAHHHX TOYHKAX:

a) f(x) = 3x* - 2x* + x — 10; B Tourax -3; 1; 0;
0) fx) = —x® + 8x' — x* + x; B Tourax —-1; 3; 1.

BanumnTe MHOTOWIEH B CTAHLAPTHOM BHAE:
a)(x*—3x — Tx*+ Tx — 1);
6) (x* — 3x2 + 5x — 2)(* + X% — x).

IIyers f(x) = 22 — x + 1; ¢(x) = 2x + 1. Haligare 1 sanuuinre
B CTAHJAPTHOM BHje:

a) f(x) - ¢(x); B) f¥(x); ") (2f(x) — x - ¢(x))’.

6) fA(x) r) flx) - ¢*(x);

Ilpn xaxUX IHAYEHHAX a°

a) xoaddunuenT npk X2 B CTAHNZAPTEOM BHAe MHOIOWIEHA
(x® — 8x + a)(x% — ax + 2) papen 0;

6) xoaddunrenT npd x° B CTAHJAPTHOM BHAE MHOTOUIEH&
(22— (@ — Dx + a¥x® + ax + 2) pasen 7?

Horaxure, 4T0 cBOSOTHEIR 9ileH Awboro MuorouneHa f(x) pa-
e f(0).

OnpelennTe CcTenenb, CTAPHIMEA KopppEOHeHT H CBOGOLHBIH
YJieH MHOrQUYJIeHA:

a) (8x2 — x + 1) + (2 + Bx + 1)'Y

6) (x° — 2x + 64)® — (2® + x® — 512)%

B) (Blx* — 36x% + 4)° — (922 — 2)° + (x — 1)'%

D —x+ D +x+ D -2+ 1) —x*+ 1 — (x — 1),
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34.07. 3anoxanTe TaGmMIy:

34.08.

34.09.

34.10.

34.11.

Crenems Crenens Crenens Crenens Crenens
1(x) g(x) 1@ +g(® | Hx)-glx) ')
4 6
8 15
3 8
2 9
3 18

JorakuTe, uToe cymma a, + ¢,_, + ... + @, + a, Bcex xoadpu-
MHAEHTOB MEOTOWIEHA f(X) = a,x" + @,_ X" ' + ... + ayx + a,
paena f(1).

Joraxare, 49ro:

a) cymMa BeeX KoaddHOHEHTOE NIPHE YETHHX CTENEHAX MEOTO-
anena f{x) crangapruoroe puga pasua 0,5(f(1) + f(-1));

0) cymma BeeX KoapdHOMEHETOB NPH HeYeTHBIX CTEIIEHAX MHO-
rounera f(x} craHaapreOrO BHAAa paBHa 0,5(f(1} — f(-1)).

Ona muoroanlena f(x) maligure crenens; cpoGogumil unen;
crapimaid KoahPHEOUEET: cyMMY BeeX KO3dHOHEHTOB; CYMMY
BceX KO3(DPUDNEenTOR OPH YeTHHX CTENeHAX; CYMMY BCEX
KOMPPUIUEHTOR NpH HeYeTHHIX CTeneHAX:

a) flx) = (x + D" ~ (x - '
6) flix) = (¥ + x - 2P(x* - 3x — 4)*° - (x - D}(x® + x + 2)%.

IIpu KaKWX 3HAUYEHUAX MapaMeTpa @ MHorowred (3a — 4)x* -
—2x* + (22 — 1)x — 4 6yner:
&) NpUBegeHHEIM;
6) MHOrOUWJIeHOM 4YeTBepPTOH CTeleHM;
B) MHOTOWICHOM TpeTheH CcTeneH;
r) TO¥AECTBeHHO PABHEIM MHOTOWIEHY
2 - 22 - (@a-5)x -6 + a;
K) TOMACCTBEHHO PABHRIM MHOTOWIEHY
-3x* - 2x* - (1 - 3a)x — a3
e) NPUHHMATL ONUHAKOBHE 3HAYeHHA mpu x = 1 u x = —1;

) MMETH KOpeHs x = —27

34.12.
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34.13.

34.14.

34.15.

34.16.

34.17.

34.18.

34.19.

TIponsBeguTe JAejleBHe YPONKOM:
a)x* -2+ 3x-5max-3x-1;
6)2x° - 8x* - x+2max - 2;
B+ 22+ x + 3ma 2x® - 3x - 4;
Nx*mx®+22+x+1.

BrimumuTe BCe NpHBeJeHHEE MHOTOWIEHH TpeThell crenemum,
ARNAIOIGHECA JelUTeAMA MHOrowIeHa xX(2x + 3)(x + 5)°.

Jlokask@Te, 9T0 MHOTOWIER x° + 5x¢* + 3x — 1 aenmarca Ges oc-
TaTKA HA MHOTOuNen 2x° + 8x — 2.

JoxaxmTe, uT0 MEOTOWTIeH x° — 4x* + 11x* — 202% + 21x - 18
KpaTeH MHorowneny x* — 2x* + 7x* — 6x + 9.

Ipy xKeKMX 3HAYEHMAX ¢ 1 b:

a) MHorouwner x* ~ 8x° + 3x* + ax + b genurca Ba x* — 3x + 2;
6) MHOorounen x* + 6x® + 5x® + ax + b gemuTes Ha x* — 3x + 43
B) MuorowreH x' — 2x% + ax + 2 penurca ma x* + x + b;

r) MHEOTOWIEH x* + ax + b menwures Ha x* + ax + 1?2

JoraxETe, 9TO MHOTOMIEH —5x° + 4x — 4 sBAmercs aenmTe-
JieM MHorowleHa 5x* — 9x® - 2x% - 4x - 8.

Jina muorowneHoB f(x) 1 p(x) HalinuTe TAKHe MHOMOWIEHH ¢(X)
u /(x), uro f(x) = p{x) - g(x) + r(x) n cremenn r{x) MeHbIIIe CTE-
meHH p(x) aubo r{x¥) — HyIb-MHOTOYJIEH,

fx) p(x)
A 8¢ -2x'+ Tx-3 x*-3x-2
B ©-8x-2 3x' - 22" +7Tx—-3
B 12x" - 82" + 6x' — 9x* + 33 4x - x*+ 2% - 8x* + 11
r 4x' -2 +2x' -3 + 11 12x" - 3x" + 6 — 92" + 33
I X-7"+6x-5x-19 x-1
E -7 +6x" - B5x-19 x+1
x -1+ 65" -5x—-19 Tx-7
3 x"-5x+38 3x-1
H| 8x'-2x"+8x"-7Tx"+2x-1 8x-1
K 17 19
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34.20.

34.21.

34.22.

34.23.

174

Ioxaxkure, uTo ecaH f(x) = p(x) - glx} + Hx)(p(x) = 0), TC

anrefpamyecKas Apolhb % MOKeT OBITH IIpeJCTARJEHA B BHAE

) rz)
Py = 90+ By

f(x)
TIpencTankTe anrebSpaRdecKyio Apolb Px) P PUAC CYMMEL MHO-

roaileHa g(x) m anreGpamgeckoil apodn % TAK, YUTO CTEICHD

r(x) meneme cTenesu p{x):

Tx' — 3x* + 22 — x - 3, xM — 3
8) P+x-2 ’ 0T
6)3,765—3.1:’—12.::+4. ¥ +2
x+3 ? B o 1
6x° — 3x° +2x + 3,
B)

28 +x -1

Oyers f(x) = x* + 6ax® — 6x + b. HaiinuTe Bce Takme mapu
qucelr @ H b, uTo:

a) f(x) = x* + 52 — 8x - 3;

6) f(1) = 36 u f(3) = 2;

B) f(x) = (x + 3)(x + 1)(x - 1);

r) flx) = (x* - Tx + D(x — a);

J) ocTaToK oT AeneHus f{x) Ha x — 1 paper 5, a Ha x + 2 paBer (;
) ocTaTok OT menmeHHa f(x) ma x* — 2x papen 2x + 1.
Haiigure Bce TakHe YHcHa @ B b, 4To OIPHE MOOEIX AONYCTHMEIX
SBHAYCHHAX X BREINOJHAETCA PABEHCTBO:

a)aBx - 1)+ b2x +5)=1T;

0) 3x - 7= ax + b(x + 10);

3x-1 _a b .
B) x’_g_x—3+x+3'

1 . a b .

D rax-12 -2 1 7+6

3x -2 a b .

a) P+2x-8 x+4 T x-2

x a b
e) 2 +x-8 Z+3 7 -1




34.24.
34.25.

34.26.

34.27.

34.28.

34.29.

34.30.

34.31.

34.32.

34.33.

34.34,

IIyers f(x} = (x — 8)- g(x) + 8. Haiiaure f(3).
Iyers f(x) = (x + 2) - g(x) + a. Haitaure a, ecu f(—2) = 5.

Tycrs f(x) = (3% — 1)- g(x) + 5. Haifnure f(%)

Myers f(x) = (x° — 3x) - g(x) + 2x + 1. Hastpure:
&) f(0); 6) 1(3)-
Tyets f(x) = (x* — 10x% + 9) - g(x) + 5x* + 1. Joxaxmure, uTo
f(3) = f(-3).
Mycre Muorowren x° + px + g paBeH MHOPOWICHY
(x — x) - (x — x).
BuipasaTe KoohbANMERTH p M ¢ Yepes YHCHA X; H Xo.

Mycrs MBorowren ax’ + bx + ¢ paBeH MHOrOWIeHy

alx - x,)- (x - x,).
Bripasute koathbrnmerTr g, b B ¢ yepes 4yACHa X, K X,.
Haiinnre ocraTok ot genenua f(x) Ha ABYWIeH X — @ M 3HAYeE-
Hne MEOrOwreHa f(x) opu x = a:
a)f(x)=x"-4x* +3x +11; a =-3;
6)fx)=2"+3x"-2x*-122"+ 1; a = -2;
By f(x)=8x"-x*+x-81;a=2;
r) f(x) = 2x° — 8x° + 2x° — 42 - 2x + 100; a = -1.
JoRamETe, 9TO OCTATOK OT Ae/NeHHA MHOrodYdeHa f(x) ma oBy-
wner kx — p (R # 0) paBeH 3HAYEHHAIO STOr0 MEOTOWIEHA B TOY-

Ke ¥ = %.

IIycTe ana Meorownens f{x) spnmonHero f{a) =r,, f(b)=r,. Hafi-
JETe OCTATOK OT AeJleHHA ITOTO MHOrouJdeHa Ha (x — a)(x — b):
a) f(2)=-3, f(-5)=4;

6) f(-2)=1, f(4)=0.

Hycre gna mEorouneHa f(x) Beimonsero fla) = ry, f(b) = r,.
HaiauTre 0CTATOK OT AeIEHHS 9TOTO MHOrOWIeHs Ha B(x — a)l(x —
- b (k=0)

8) f(-7) =13, f(1)=-3;

6) fi-1)=1, f(4)=15.
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34.35.

34.36.

34.37.

34.38.

34.39.

34.40.

34.41.

34.42.

34.43.

176

IIycTe ocraToxr oT AeseHHd MEOTOWIeHa f(x) Ha x — 2 paseH 3,
Ha x + 1 paser 2, Ha ¥ + 3 pasen (). Haiignre ocraTok oT
HAeNIeHHA 3TOTO MHOTOWIeHa HAa:

a) (x — 2Xx + 3); B) ¥’ + 4x + 8;

6) T(x — 2x + 1); r) (x — 2¥x + 3¥x + 1).

IIycTh OCTATOK OT HeJieHHA MHoTowIeHa f(x) Ha x° + 2x — 8

paBeH 3x + 2. HafizuTe oCTATOK OT AeJeHUA STOTO MEOTOUCHA
Ha:

a)x—2; 6) x + 4; B) 4x* + 8x — 32.

IIycTs OCTATOR OT AeseHMs MEOTO4YNeHa f(xr) Ha 3x° — x — 2
paBeH 2x + 1. HailiguTe 0CTATOK OT JeNeHUSA 3TOT0 MHOMOUIE-
HA HAa:

a)x-1; 6) 3x + 2; B) 9x* - 3x — 6.

TIycTh OCTATOR OT feNerna MuorodneHs f(x) na 2x° + x* — Tx — 6
paBen 3x’ — x + 4. Haitgute f(—1) + f(2)- f(-1,5).

IIyeTs OCTATOK OT AeqeHMs MHorouneHa f{x) Ha x® — x — 2
paeeH x — 3 u f(—5) = -8, Hailgure ocTaToK OT Ae/IeHHA ITOTO
MHOTOWIeHa Ha X + 6x + 5.

HafizuTe KOPDEH MHOTOUWJISHA:
a) 13x + 2; B) 92° - B6x + 1;
6) 3x% + x; r) 84x® — 16x* + 2%,

JMoraxuTe, 4T0 1 ABIAETCA KOPHEM IAHHKIX MHOTOWIEHOE,
PAAIOMKHTE HX HA MHOKHTENH ¥ HaliIHTe BCe HX KODHU:

a) ¥ + 5x — 6; B8 —x-T;

6) 3x% + 5x - 8; r) -T2 + x + 6.

HaitanTe mesble KOPHH M Paz3jOXKHTe HA MHOIKHTENH MHOIO-
YJIemn:

ax+6x-T; r) 2% - Tx + 12;

6) x* - 3x — 4; axt+x-12;

B) —x + 5x — 6; e) x° + ba® - 6x.

JoxaxuTe, 4T0 KOPHAMHE MHorowresa f(x) = 3x” + x — 4 asna-

4 .
orca 1 o —3 HaiigpTe KOpHE MHOTOY/IEHA:
a) f(2x); B) f(x — 5); n f (%],

6)fix+3; DfBx+1; e f(ffl)-




34.44. TIpu xaxrwX 3HAYEHHAX ¢ MHEOrOWIEeH f(x) HMMeeT POBHO TPH pas-

NMHYHBIX HOPHSA:
a) flx) = 3{x + 5}x — N){x + ){x — a);
6) fix) = (2x — a)(x + a)(x - 4);
B) f(x) = (x — a)(x + 2)(x® - x);
r) f(x) = (x - a)’(x + 2)(x* + 6x + 5)?

34.45. ITpn KAKHX JHAYEHHAX ¢ MHOTOYIEHK! HMEIOT KOPHH KPAT-
voctz Gonewe 17 Ina Bcex BRANEHHEX 4 YKAXKHTE KpPATHBIE
KOPHH 33JAHHEIX MHOIOWYIEHOB!

a) (2x + 5)(8x — 1}x — a){x — 2a);

6) (2 + 2x — 3)(x + a);

B) (2x% — 5x + 2)(x — a)x + 2a);

r) (x* — Bx + 6)(x - a)(x — 3a + 4);

o) (8x% + 2x + 11){x — 2a + 3)(x + 15 + a);
e) (2x% — 19x + 30)(x® — 2x + ax — 2a).

34.46. HatianTe mensle KOpHE MEOPOWIEHA; B OTBETE VRAMKHTE MHOMKE-
CTBO TeJRIX KOpHell MHOIOUJIeHA H KPATHOCTE BCEX ero IeJIBIX
KopHeil KpaTHOcTH Gojbine 1:

a) x* — 4x* + x + 6; B) x* — 2x* — 6% + 5x + 2;
6) x* — 5x — 6; r) x* + 3x — 234,

34.47. 3anEmuTe B TaGAHOE pa3NOoKeHHEe HA MHOMKHTENIH NpHEEAeH-
HOTO MHOT'OWIEHA YKARAHHEOH CTeneHH ¢ KOPEAMH AAHHOH KpaT-
HOCTHA.

Crenens Kopax Kopun Kopamx Kopan Paznosemne
MHOTO- KPart- KpaT- KpaT- Kpar-
TaeHR mocra 1 BoCTH 2 BOCTH 3 BoeTH 4 mAcroTICHA
7 1;-3; 5 2
12 0 -2;8 3 0,7
8 9 n; —0,3
5 2 -3
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34.48. TIpencTapnTe anrefpauveckyn Apo6h B BHJle CYMMEI MEOTOWIE-

Ha | gpobeil Buxa %.":
I _ .2 _ 2 _g.2 _
8) 3x 5xx+x 3; B) 3x 5.1.crs+x 3=

3x® —5x* + x - 3, 3x* —5x* +x—3
6) o — r) -

34.49. IlpencTaBppTe AAHHYIO (HYHKINIO B BHIEe CYMMBEI MHOTOUYNEHA H
IpoGeii BHAA % U EaluTe ¢e NpEOIM)KeHHOS 3HAYEHHE HO
IIeJblX OPpH YKAZAHHBIX 3HAYEHHAX X:

3 2
a) f(x) = “x—;x_a; x=10; x =0,01;

6) fly = B=E =223, + _ 100; £ = 0,01.

34.50. [IpencraBpTe B BHIE CYMMEI MHOTOWIEHA H APOGH BHAA o

anrefpanveckyio Apodn:

¥ +Tx+ 3, 3x® + 5x® + 3x - 12.
a) -1 B) P 3
5x® — x. Tx® + Tx* + 8
6) "y v3 r) x+1

34.51. IIpeacraeeTe JanEyI0 QYHKINIO B BAJE CYMMEI MHOTOWIEHA H
gpobu puga r—a
GIFReHHLIE BHAYCHMS QYHKIAH B YK&3AHHEIX TOUKAX:

a) f(x) = %; x = 100; x = 1,001;

H ¢ TOYHOCTBIO HO HEJIHX BRMMTHCIHTE NpH-

6) f(x) = %‘—7; x = —100; x = -2,99.

34.52. TlpeacTaBhTe B BHAE CYMMBI MHOTOWIeHa B Apobeil BHAA

XxX-4a
B
H @ - o) anreGpamgeckyo apobb:
x* + Tx + 8, 10e® + 32 + Tx -1,
a) (x _ 1)2 ¥ B) (x _ 2)2 *
6 bx® — x® +1, x +5x+3
) Tx+8r ° Y @1y
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34.53.

34.54.

34.55.

34.56.

34.57.

34.58.

IMpexcrassTe B BHe CYMMB MHOTOWIeHER B Apobelt BHAA = f" a)y

anrefpanyecKyio Apolb:

32 + x + 8, 2¢° + 8x* —B5x + 1.
A -y ¢ BT oy
bx* - 222 + B, 2 +5x° —x+3

6 " Gry © DT G+

HafiguTe TaKpe ¢ H b, OIpHM KOTOPHIX OpPHM BCEX 3HATEHHAAX X
BHIIIOTHAETCH paBeHCTBO (34.54—34.57):
a)a{x—5)+ blx + 3)=2x + 11;

0)(x+4)+ bx =3x - 17;

B) a(x + 11) + b(x — 3) = 2x;

r) a{x + 22) + b{x — 5) = 3=x.

a) (x — a)- (x — 8) = bx* — 8x + 15;
6) (x —a)-(x - b)=bx* - 9x + 8;
B)(x—a) (x—b)=2+ Tx + 10;
Dx-a)-(x—b)=x - 49;

x _ . a [ 2R 1 _a b .
8) 74 7-2tz+2 B PF_1 x-2 %+2

2x+3 _ a b . 13 —-17x _ _a b
6) x’—4_x—2+x+2’ r) x:—4 “x-2tx+a

8 __a b, 1 —_a b .
8 F_x -4 2 Ba-hard r-4 z+2°

2x+3 _ _a b. 13-17x _ _a b
6).~c"+4:|c_Jc+4+.:|:’ r) (x—3)(x+2)_x—3+x+2'

HafianTe Takee @, b 4 ¢, IpH KOTOPEIX NPH BCeX 3HAUEHHAX X
BHIOJHAETCH PABEHCTRO:

3 __a b, c.
&) F_a x4 xT
2x+3 _ _a _b_ e,
6) x% 4 4t _x+4+x+x”
x* __a b c .
B G-z +2f *-4 x+2 1 Grop
3-x _ _a b

r) .1r‘°‘—6:c“+:c_-'C—3+(:c—3)2

+ £
=

179



34.59.

34.60.

34.64.

35.01.

35.02.

35.03.

35.04.

35.05.

a
x+1

IIpencTaBsTe ApoSH ﬁ B BHle CyMMBE! npobeil Bra

v ¥ u swumcamre cymmy 1_12 + 2¥3 + 3?4 + o+

X
1
* 999 1000

1 1 1 1
Briuucaure 1.3 + 3.5 T BT +...+—-—999'1001-

1 1 1 1
Brramemure 37 + 575 + gu11 T -+ 3002 . 3006

§ 35. YPABHEHMA BbICLUMX CTENEHEH

Pemure ypapherue (35.01—35.03):
8) x* — 3x* — 4x = 0; Byx'+ 1lx* — 2 =
6) 8x" - 8x° + 14x = 0; r) (2x - 8 =1 - T(5x + 2)%

a)(2x - 1) - ¥ =0;
6)Bx+3)°—x*=38+3x+1;
B) x' — 4x® + 4% = (Tx + 1)}
rx*-x*+2x=1.

a)x*-8x"-x+3=0

6) 52* — 1527 - x + 3=0;

B) x* + 11x° — 32x® — 852 = 0;

r) x* - 22" + x = (2" - 2x + 1)~

IIpn KarMX SHAUEHHMAX ¢ MMeeT POBHO TPH PABIHYHBIX KOPHSA
YpaBHEHME:

ay{x+ 5 x—Nx+ 1 x—-a)=0;

6) (ax® + 5x + D(x* — x — 2) = 0;

B -@+Dx+ax*-x—-a)=0;

r) (82 + x — a{2x + a) = 07

HaiignTe Bce 3HAYEHNSA mapamMeTpa g, OpH KOTOPHIX AAHHOE
YUCNIO p ABJNAETCA KOPHEM NAHHOTO YPABHEHHA M AN Ka)KAOTO
TAKOrO @ pPeIlMTe 3TO ypPaBHeHHe:

A +8x*-Tx+a=0,p=2;

6)2x° - 5x*+ax—4=0,p=-1;

B -—ax*-5x+4=0,p=1;
r)ax*—8x*-5x-a*=0, p=-1.



35.05.

35.07.

35.08.

35.09.

35.10.

35.11.

35.12.

35.13.

35.144,

35.15.

HaiigaTe nenke KOPHHE YpPABHEHHS:
A -4 +x+6=0;

6) x'— 5x - 6=0;

By x' -2 -6x"+5x+2=0.

JlokamkuTe, HUTO HET LEXLIX PelleHHH vV ypaBHeHHA:
a) x* - 131 =0

6) 3x° — 2x + 2 = 0;

B) X + Tx* - Bx + 79 = 0;

r) 3xM + 12x" + 2x° + T« + 1127 + 120 = 0.

HaiinuTe palHOHAJIBHBIE KOPHH VpPaBHeHHA:
8)2x* + Tx* + 5x + 1 =0;
6)2x'+Tx*-38x"-5x-1=0.

JoxkaxuTe, 9YTO HeT PANMOHANLHEIX DEINeHAl YV YPaBHEeHHA:
a) T« - 18 = 0; 6)3x7—x+1=0.

JoRaKATE, YTO IHCIO J3 - J2 amnserca pelleEHeM YpaBEE-
gus x* — 1022 + 1 = 0 1 Ha oCcHOBaHMM BTOrO darTa JOKANKE-
Te, 9TO YHCIHIO '\/5 - \/E — HPpPAOHOHANLHOE.

HaiigpTe BCe TaKHMe 3HAYEHHS DAPAMETDA &, OIPH KOTODHIX
MEorouner x° — 8x% + ax — 1 uMeeT XoTA GH OMH DeNuH Ko-
perb. JInA KayXIoro TAaKoro @ EafiAUTe KOJHIECTEO PAZHEIX Ie-
JIEIX KOpHe#H.

HaiigaTe BCe TAKEE 3HAYCHAA NADAMETDA &, IPH KOTOPEIX MEO-
TOYJIEE MMeeT XOTA ORI OAWH ParAOHANBALIH Kopens. Jma waok-
AOTO TEKOTO @ HANANTE KONWYECTBO PASHEIX PanHOHAJIBHBIX
KOpHei:

8 2 _ . - -
8) x +ax" —3x+ 2; 6) 3 ax — 1.

HailtguTe Bece Takue SHAYCHUA TapPaMeTPOB & U b, NPH KOTOPEIX
Bce IeifiCTRHTeNbHble KOPHE MHOTOWIEHa x° + ax’ + bx + 2 —
ueane uuciag. JIng xamxpoil Tawkoll mapuat ¢ ¥ b HafiuTe 3TH
KODHH.

Pemute ypapmenue (35.14, 35.15):
a)x'—8xF+2=0; B) ' — 9x% — 10 = 0;
6)xt-Txt+3=0; ) x' - 12,32 + 245 = 0.
a)x® -4+ 3=0; 6)x*-Tc*-8=0.
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35.16.

35.17.

35.18.

35.19.

35.20.

35.21.

182

BrrumcnuTe 3HAYEHME BHIpAXKeHHA X’ + %, ecnm:

X
1 _ 1 _
a)x+x—3, 6)x+x—t.
BhumcimTe sHAMeRHe BhIpasKeHHa 9x° + %, ecnn:
2 _ _s. _2 __
a)3x+x— 5; B) 38x J‘:—3.
2 _ ..
6)3x+x—t,
BrraucnnTe 3HAUEEHE BRIDRKEHHA X° + %,-. eCJIH;
1 _ _q. 1 _
a)x+x— 3; 6)x+x—t.

Pemnure ypasHerue (35.19—35.22):

2
a)2(x+l) +x+ 4 -10=0;
x x
o2+ 2 +x+ 160

x
B2+ X -6+ x+2=0;

F
1 1 _,5_
I')Z(x—-;) rxt+1-2-o.

1Y 1

a) (2x+—) +2r+ L —12=0;
x -

Oar+ L +2r+ 1 —8=0;
x x

Bydx' + 22 -8+ x+1=0;

2
r) (Zx—i) +2x+ - —-4=0;

1Y 1
) (2x+—) vox-1 10=0,
x F

a) (3x—%)2+3x—

® o
I
b
I
2

o'+ L r3r-2 _14-0
x x

B)9x' + 3x° - 14 - 2x + 4=0.



35.22.

35.23.

35.24.

35.25.

35.26.

35.27.

35.28.

35.29.

a)x*—x*-4x* - x+1=0;

6)2x' — T+ 10 - Tx+2=0;
B)9x* — 9x° — 16x* - 6x + 4=0;

r) 25x* — 502° + 142" + 10x + 1 =0.

Hyers x* + bx + 4 = 17. BerincauTe
{x + 1)x + 2)(x + 3)}x + 4)
H pemnTe ypasHeHHe (x + 1)(x + 2)(x + 3)(x + 4) = 360.

Pemuate ypasrenue (35.24, 35.25):

a) 4(x? — x)® + 9xF = 9x — 2;

6) (22> —x + 1) - 42 =1 - 2x.

A (- Tx+ 18 - (x—-3)x-4)=1;
6) (x% — 2x — 1) + 3(x — 1)’ = 186;

B) (x — 2)(x + 1){x + 4)(x + 7) = 63;
r) (*° — 2x — 8}’ — 8x + 7) = 63.

BripasmrTte g uepea b, ecxim a® — 3ab + 2b° = 0 u pemmuTe KaMk-
Joe U3 YpaBHeHHH:

8) (2x + 3) — 3(2x + 8)Tx — 5) + 2(Tx - 5 =0;
6)(8x — 2 -3Bx—-2)(7T-5x)+ 2(5x - TV =0;
B (x* —x+ 3 — 3(x* — x + 3}10x — 1) + 2(10x -1)* = 0;
r) (28° — x — 6)° — 3(2x* — x — 6)x* + 10x — 6) +
+ 2(x* + 10x — 6)* = 0.

Pemmnte ypapHerme (35.27—35.29):

8) 2y — ¥y — 2)- 3y — 2y’ = 0;

6) (% + 2t)° — (¢ + 2)2¢ — 1) = 6(2t - 1)%;
By (' +6x - 9¥ + x(x* + 4x - 9) = O;

r) (22 — 2)(2% — 5z + 6) = 152 — 45z + 90.

a) (x + 1)* + (x - 1)* = 82;
6) (8x + 2)* + (3x — 2)* = 626.

a) (x + 2)* + x* = 82;
6) (x + 3y + (x - 1)* =82;
B) (5x — 3)* + (5x - 1)* = 82.
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35.30.

35.31.

35.32.

BribepuTe mogxoaamuil coocol B pelllATe YpABHeHHe:

a) 32— 5x*+ 2=0;

6) 7x° - 3x* - 10 = 0;

By +3x' - 32®-x*-3x+3=0;

Nx*-3x+ 1 -5@"-3x+D(x*+x +3)+
+4(x*+x+ 8 =0;

Mx-4x’ + 62 - 4x-3=0;

e) (x - 8)' + (x + 1)* = 82.

JIna KaKAoro 3HAUYEHEA @ pPellliTe YpaBHEHUE
-4+ a)x+ bax - a*=0.

Ilpu xaKHX SEAYEHMAX NApAMETPOB d H b HMEKT €IHHCTBEH-

HBIi AeACTEHTENHHBA KOpPeHb YPABHEHHMA:

A +af+b=0;

6) 2*—ax*+ 162+ b=0;

B) ¥* — (@ — 3)x* — 3ax’ + b =07

§ 36. PAUMOHANLHBIE YPABHEHMS

Pemure ypasmenne {36.01—36.09):
x+1  2x+25 _ 3x-8.

0.2) Et e T el
8x -9  x+6 _
6) x—1+x+1
2 3 _ 2 3
3600.0) - St 3T x+d4 -6
6) 3 4 g 2
x+1 x+2 x+4 x+2
6 -4 _ 2x-5 2x -3 _ 2x/3-3
36.03.2) 5~ Bavb -5 0 B+2 4z+43
x_2 20-3_ 8x-1 _3 x*+2
1 1 1
1+ x 1+x , 1-=x 3 _
6) _.1 * x * x +2x 0
l1+x 1-x2 1+=x
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36.05.

35.06.

36.07.

36.08.

36.09.

36.10.

36.1¢.

36.12.

36.13.

3 x+1 X

2
O ity x-8 -1

r -6 _ _x _ 9 .
) Y12 x+l @EiDE+I

X x+1 _ 1
0) s 1 tx+3 " x-Dx+9

vepfer i) o

5 1
6) x[1 + + = 0.
) ( x -2 (x+1)(x—2))
1 1 x*-2x+ 4
+ = H
a) Xy2x+4 x-2 x* -8
6) X +8c+9 _ 1 _ 2 )
x* + 27 x+3 x*-38x+9
a) x* -4 _ 1-2x, 6) 4x+8 _x-26"+5
x-27 27 -x% x*+8 8+ x*

HajizuTe Bce HeOTPHUATEJbHEIEe DellleHHS YDABHEHHA!
x X _ . P
a:’:c+1+:c—3_x’ 6) -1 ~ _ x-%

HafizuTe Bce TOJOKHUTENbHbIC DEIHeHHA VYPABHEeHHA:

x 1 _ 1 _ x .
8y vl T+l P ox-4 F-xz-4
x+2 4 x 2

6) 3r-1 2x-1_ x*—_ix—6+x’—§x—6°

Hafizure Bece pelllenua YpaBHEHHAS, OIPHHAANEKALITHE OTPE3KY
[—0,57;' 2} 9 . .
a) x+2+x—1 = x+1+x—2;
2 1 _ _ 2x x+1
O it T @+l 2

PemuTte ¥YPaBHEHHE:

6 24 1
) T s GIide—d - b

6) 2(::;-: 1) _ 3(x2x+ 1) =1.

185



Permute ypaemenpe (36.14—36.23):

40 ,T7-2x _x+3.
3‘.14.8)4_x2+x+2 2_x’

x __9x+13 _ _ 35
x+1 x*_2x-3 8-x

6)

36.45.0) 22 Z+l _ g

3x* - 6x X -2x+1
+ =3
6)x’—2x+2 2x% —4x -1 !
dx x
+1
B) X +5 L xf+B =3
r_ 4,9 2X__y
x4+ 5 x*+5
8lx + 1] +|x+1|+1=3
[x+3+2 2x+1 -1 )

126x° 11 _ _ 49 .
3‘-1‘-3) ls_gxz +3x_4_ 3x+4!

6-5x _ _5x+8 _ S(x+1) .

6)1—25.1:2 fx — 25x*  Bx + 2bx®’
B) 11x — 3 +121x2+44x+9=*2;
121x% + 44x + 9 11x -3
5lx _ _84x _ _ 5lx—6
T Tix-1 1ix+2 2897 + 17x -2
2x + T 1 1
+ = ;
3""‘m:l:“+9:|:+14 ¥ +3x+2 x2+1
6) 3x° T+ 2 __x
-7 182 +9x+1 6x*-5x-1 8x+1
)25 4z-29_ _ 5-9
Bl ¥+l -1 l-x+x* -x*'
1) 22 — X* + 2% + x° - _x
B3 +2¢x" +12¢x +8 3x" +2x* -12x -8 xi - 16
8 6 _ 1,
H48.8) 5 i Pl -Tx-1 -2z
6) 2 -x'-x | 2+ rx _ 2+ 2
L-X+x-1 P+xi+x+1 1-x"
) 38 +_x+10 _ _x+10
Bl ¥ -2 +20x-100 x*-x+10 x> +x-10
6x 1 2

+ = = .
T) g7 +1 Ble —9x' +6x-1 92 18%-1
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3649.2) 2 - 5x + 6 = 15- -—x—s—_"f—g,

6) x* — 10x + 24 = %
B) (¥ — 2x)° — (2 — 222 + x) = 6(2x + 1)%

stz (o -

r) (1+3x

2
3620, 0) E 4 155 =

2
dr +D _, Bz T _,

6):\':“+1():1:+1 a+l 2
(2% + 6x — 9)° =
362.2) 5 —tx=0
6);;;“+12:1:+15.|. 4x =
X +6x+15  xP+10x+15
4x 8x
+ =5
36.22. a) dx -Bx +7 4% -10x+ 7
6) xﬂ (2+x)2

.0 o —(zt;)’ 2=,

6) (x+1) ( x )2= 2%* + 2x
1 x+5 2 +4x -5

36.24. fisamoTCcA MM AAHHEIE YDABHEHHS DABHOCHJILHEIMHA:

— 1 4x -1
8) 4x2—2x+1_1+2x+8x3+1 m|4x - 1] =
2t _  x  _ xt -2 |x—2| _
6).152—:::+1_Jr+1 2 +1 z | =37

IIna Kakiaoro 3HeYeHHA M&P&MeTpa @ DeiluTe YPaRHEHUe
(38.25, 36.26):
%% + (3a + Dx + 2a + 22°
36.25. 8) e T D)
L -Ca+Dx+a+a
x(x — 2)

=

= 0.

6)

Lfrax+4-a _ g, 2+ 8ax-—n+a® _
36.26. a) W —'0, 6] —___(x—l)(x—2) =0,
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§ 37. YPABHEHMA C MOAYNAMM
Pemnre ypapuerne (37.01—37.13):
37.01. 8) [x — 3| = 4; B) [2x + 5| = V2 + V3 - 3,2
6) |8x + 1| = 5 -3,(8);

_ —_ _ L = T
37.02. 8) (x 2)(|x[ +43 -1 JE) 0;
6)(x-2-19(1-J7-2) =0

(
B) (x - 2| - 14)(1 - \f7- {x]} = 0;

r} (x - 2l - (1 - J1- iz]} = 0.

2¢ -8/ -1
3703 5 5 =0

3704. a) (4x - T =|dx - T[; B) |8x" — 3x — 5| = 10;
6) |* — 8x - 5| = 5; r) |x* — 6x — 3| = 12.

37.05. a) x* — 6|x| + 5 = 0;
6) x* + 5x + |x + 5] =
B) 132% + 8|x|— 5 = 0;
NiBx-17-43x-1|/+1=0.

37.06. 0,5x° + x + % +1=0,
37.07. |« - |x - |22 + 3|| = 3.
37.08. ||ll=| - 2 - 2[- 2| =1.

37.09. a) |2 - 3x| = [2x + 3; 6) |8x - 3{=|9 — x|

37.10. a) 3|2x — 8| = 5|7 — x};
6) (3x — 1)j6x — 1| = (6x — 2)|x].



37.11.

37.12.

37.143.

37.14.

37.15.

37.16.

37.17.

37.18.

37.19.

37.20.

|2x - 8 _ |5 — 8x|
a) 3 -5x-2 38x*-5x-2"

o 1228l _ 324
)3x’—5x+2 X -4x -2
|22 -7] _ _ 13,5 - x|

B) 3% - 5x+2 4xf-4dx-2’

[4x -4] _ [|1-x|
r) 32 -5x+8 xf —dx+ 4

a)(8x - 1) - 5124 + 1Tx - 7| + 4(dx + T’ = 0;
6) 2(3x + 2)* — 5|3x% — 13x — 10| + 2(x — 5 = 0.

a)|+x+ 1=+ 3x+ 7;
6) |[x® + 3x — 7| =132* - 5x + 1],

HaiiguTe abcnucchl TodeK mepecedeHHA rpadukopr MyHRIMA
flx)=|7x* - x + 3| n g(x) = (2 - 5x)’.

Tloraxkmre, uTo ypapmenme [3x° — x — 4| = -2 + 4x — 4,05
He HMeeT perleHRMI.

PemnTe ypaBEeHHE:
a) [3x — 1| = 2x + 11; B)[5x—8|=2x-T;
6)j4x + 3| =5x + 1; r)|a* - 8x-5|=x-Tx - 1.

Hocrpoitre rpaduk dyexknuu y = |x — 2|. Hanmmnare ypasge-
HHA KAaKAX-TH(0 ABYX NPAMEX, NPOXOAAINHUX Yepes TOUKY
M{(0; 4), oagaa M3 KOTOPEIX HMeeT ¢ IOCTPOSHHEIM rpadHuxoM
ofHy ofmyio Touky, a Apyrad — ape obmme Toukn. HaiianTe
KOOPHHEATH 3THX TOYEK.

Hocrpo#ite rpadux dyuxoun y = |x + 3|, Hanummre ypapHe-
HHA KAKMX-THOO ABYX NPAMHX, NPOXOAALIHX Yeped TOUKY
M(0; 1), oara M3 KOTOPRIX HMeeT ¢ TOCTPOEHHEIM rpadmuxom
ofHY 06ILIYI0 TOYKY, & Apyraa — aee oOmue Tourku. Hedigure
KOODAMHATH 3THX TOYEK.

IocTpoitte rpadur byrxmuu y = [3x — 1[. Hanumure ypas-
HEeHMS KAKMX-THO0 ABYX NPAMEIX, DPOXOAAIIHX Uepe3 TOUKY
M(1; —2), opgEA U3 KOTOPBIX MMEET ¢ TOCTPOSHHRIM rpadHKOM
oaHy ofmyio ToIKy, a Apyrag — He MeHee TpeX OGINMX TOoYeK.

Pewrre ypabuemne |x° + 3x + 4| + |x* — 4x + 5| = 10|x|.
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Pemmre ypasuesue (37.21—37.31):
37..a) [2x + 5| =|x| + 2; 6)[3x - 1]+ |3x - 2|=2.

37.22.8) |[x - 6|+ ]x - 3| =8;
6)|x+38|+|x-1=2x+1;
B) |[x + 3| + |x — 1] = 2x + 4;
r}|x + 3| +jx - 1| =2x + 10.

37.23.a)|x+3|—|x—1|=2x+7+I%xi;

6)|x +8|—[x-1l=3lx|—x+2;
B)[x+3|-|x-1=x+2;
) 0,5(x + 3| - [x - 1) =|x + 4| - 3.

37.24.8) | — 4| + | - 9| =2;
6) [ — 4] + [t* - 9| = 13;
B) [££ — 4] + | - 9| = 5;
r)|?—4|- [ -9|=5.

37.25. ) |5x - 2| - [Tx - 3|+ 2x =1;
6) [x + 1] + |2x + 1] = 2|x|;
B) x| — 2jx - 1| + 3|2x + 4| = 1;
PDx-4+2x|+8x+1=0.

37.26. |x* + 3x — T} + |x® - 6x + T| = 5a.
37.27. |14 - ¥f| - ¥ =1.
37.28. (3x — 1)|2 - x| =[8x — L|(2 — x).

37.29. a) %i =1 6)

|x - 8] + |x -1 -1
-1

lx-2] +|x-4 ~

lx-8] +|x -1 _2

730, e ey =

) + |x+1] -1 |x* + x| + 1

37.31. a) m =1 6) m =1.

37.32. Haidigure (yeTHO) mpOH3BeAeHHe BCeX KOpHelH ypaBHeHMA
[ -Bx -3+ |x*—x—4|=5+|x-2|
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37.33

37.34.

37.35.

37.36.

37.37.

37.38.

38.01.

38.02.

38.03.

. Joxaxure, 4yTo umcno —1 ABNAeTCH KOpPHeM YpABHeHHS

|x* + 5x* — 3| + |8x" - 82 - 5| = 13(|—i| - x“).

H HalauTe cyMMy BeceX KopHefl aTorc ypaBHeHHs.

PemmTe ypasnenne (37.34—37.38):

a) |&* — 4x - 1| + |2* ~ 101x| = |2" — 105x — 1];
6) |x® — 4x — 1| + |2® — 10Lx] = 22% — 105x — 1.
a) |x® — 4x - 1} + |x* - 101x| = -22% + 105x + 1;
6) |«* — 4x — 1| — |« — 101x| = [97x - 1].

a)le® —d4x - 1| - |«® — 101lx| =9Tx - 1;

6) [#* — 4x — 1| — |x® - 101x| = 1 - 97.

a) |£* + 8x — 10| + 2/8x% — x — 10| + Vx® — 4x =0;

6) | +8x - 10|+ 23x" —x - 10|+ Vx* - 4x +5 =1.

llx - 8| + 7| + V&* — 6x + 18 = 10.

§ 38. MPPALMOHANBHLIE YPABHEHMS
Pemnure ypasnenne (38.01—38.03):

a) Jx+7 =1; B) J2x — 9 =—1;
6) Jx* + x + 80 =6; P Jx? - 22 = V2 - 3.

8 (x* -1 J2x-1=0;
) V' -1 -Jxl +x -2 =0
B) 16 - 2°) - V8 -x = 0
r) x+8)-J5-|x-2 =0

A (x-2) Jr+2=x-2

6) (x' —9)-V2x +11 = 9 — #%;

By (x - 8)-Vl-x=2x-3

D@ +x-2)-Jr-4=2-x-2%
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38.04. Pemtute ypagHeHHe:
a) V3x +1 = Jx + 5;

6) V2x® + 15x — 2 = Jx?f + 14x + 10;
B) V-1 — 2x = Jx* - 36;

0 Jx -1 +5 = J2* - 16.

38.05. Ina xaKi0ore 3HAYCHHA IRPAMETPA @ DelllATe ypABHeHHE:
a) Jr+4+ 28 =v-x+2;

6) v2x +a - 2 = Vx? - 1;
B) Vx - 1 — a = V2% - x;

r) vya + 3a + ax - 1 = V-1 — 3ax.

Pemnure ypaBrenue (38.06—38.09):

38.06. a) Vx? — 4x = x — 4; B) V222 + x = 2x + L;
G)J—xz—Sx—12=x+4; Jx +x-4+3c+11 _ 4

x+5
40.07. 8) V-x® —4x + 6 = x + 4;
6) V-2 +6x -5 = 2x - 6
B) VI+dx —x* =x-1;
r) V&' +8x -9 +5-2c _ o

x-1

38.08. a) ﬁ = V3x + 1

x—2
SNy R =N Y
r) vz -1 %‘% v2x® + 5.
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3809.2) Vi — 2 -Jr+1=+x? —x -3
6) vr —1-Jxr -3 = Jxf —dx + 3:

B) Tz -2 _ J3x + 2,
8x + 2 x-2"

N+ x -1 _ 32 + 2% — 4
8x°+x-4 xX+x-1

r)

Pemnute MeTOaAOM 3aMeHRl NepeMeHHOH ypaBEerue (38.10—
38.12):

38.10. a) x — 12 = Jx; 021+ 2x-17=x
6) x+6 =5Jx+6 -6 e)d-Jx+6 =x+1;

B x+l=5 Jrrl+2g omlidBEel_y

I‘) xz =m; 3) 5—53:\::6—5 = 1.
3. a) x- Jx+1 =x + 8;

) (x+D-Jx-1=2x-1;

B) (x - 2) - vx - 8 = 3x - 10;
r) (x-3)-Jyxr+ 2 =3x - 8.

38.92.a) V2 - x + ﬁﬁ pe
6)%7 + 2Jx + 1 = 5;
B)ﬁ=x-2ﬁ + 4;
r)ﬁ -8/ +1 =1

38.13. Pemure MeTOAOM BO3BEACHHA B CTEIeHb YPaBHEHHE:
a) V22 — x = 2+ V10 — x;
6) Vx+5 -3z -8 =L
B) V2x -6 +Jx -4 = 5;
r) V8x -2 =2Jx+2 -2

7 AnarcGpa. 8 xn. 1’3



38.14.

38.15.

38.16.

38.20.

38.21.

39.01.

3%.02.

194

PE]]]K‘TB METOOOM BO3BEAEHHA B CTEIIeHDb ypannerme:
a) V2r - 11 - Vx -2 = -1;

6) V1-3x +Jx +5 = 4

B) V2 +x =4-+6-x;
NDV3x+1-Jx+1=2

0 Ve +8 -9 - 27 =8

)V +x -6+t —x+2=2

Jlna xkaxaoro sHaveHHA b pemmTe ypaBHeHHe
Ve 4 b =V3x + b - 2.

1IpH KaKHX 3HRYEHMAX @ CYIIECTBYeT X0TA GBI ONHO aHAYeHUe b,
IpHM KOTODOM HMeeT XOTHA Okl OJHO pelleHHe ypaBHeHHMe:

A Jxr—a =0 B) Vax -2 =b;
6) Vx - b =g ) Jx - b =-a’.

HafizuTe Bce maphl YHCeN @ H b, TPU KOTOPHIX YpaBHeHUe
Jx - b =2a — 1 — a® — 5b* umeer xoTa 6x OFHO permeHue.

IIpn KAKAX SHAYCHHAX OAPAMETpA & YpaBHEHHe
x-ND{Vr—a+v3a-x)=0
nMeeT XoTA Okl ONMH KOpPeHL?

§ 39. 3aR8AUM C NAPAMETPAMM

Jna xakaoro U3 ypasHeHRH onpedelnTe, IPA KAKNX SHAMEHH-
AX G TACAO 5 ABIAETCA KOPHEM YPABHEHHSN:

a)ax =1T; N@E-ax=2-5a;

0) 2x = 3a; X (3a + T)x = 15a + 35.

B) (ba — 1)x = 2a + 3;

IIpr kaKPX 3EAYCHHAX OAPDAMETPa & DAHHOE YHCO X, ABAACTCHA
KODHEM YpPABHEHHA!
ayax=2a + 4, x,=-3;

x+3
6) a-— 2 =X, x0=5;

B)(@-x=a+5, x,=1;
r) (5a + 3)x=2a -1, x,=0,4?



39.03.

39.04.

39.05.

39.06.

39.07.

39.08.

3%.09.

39.10.

39.11.

39.12.

39.13.

Ipr KakuX sHaveERAX m rpadurn Gyaronmi y = x* — mx + 8
ny= * — 19x + 8 He HmewT O6mMEX TOUEK?

Jna kaxaore sHaueHHA b pemure ypaBHeHHe:

a) x = 3b; B+ 5h-6x=b-1;
6)(P-Dx=T; ®-|bhx=0b+ |bl

HaitauTe Bce TAKHME 3HAYECHHSA DapaMeTpa @, NPH KOTOPBIX XA
KaKI0ro sHavenus napaMeTpa b ypapmerne (@ — 4)x =" + a
He HMeeT pelleHHiH.

Haiiaure Bce TaKHe DAPH YHCEN @ ¥ §, NP KOTOPHIX uucaa 2
H 9 ABNAIOTCA KOpHAMM ypaBHeHMd (@’ + 8a — 4)x = b + a.

HadiaaTe BCe TAKHE 3HAMCHHA NAPAMETPA G, IPH KOTOPLIX BCe
KOPDHH YpaBHEHHMSA X = a + 2 npuHamrexxar orpesky [—4; 8]

HafiguTe Bce TAKHe 3HAYEHHS NapaMeTpa @, IPH KOTOPHIX BCe
KOpHH ypaBHerWd (2a — 3)x = 2 HeOTPHUATENBHEL.
IIpa xakux 3paYeHEAX b AMeoT 0OIMEHE KODEEL YPDABHEHHSN!
a)3x+T7=0u2x-b=0
6)2x=3b-1u3x=5b+T;
B)ix=Th—-5u8x=8b+ 67
Jdna Kamaoroe 3HadeHUA b peilluTe ypaBHeHHUe:
a)(B*+9x=5h-3; B(b+3)x=0b+38;
) -9x=b+3; DE-Nx=b+3.
a) Ilpun KakoM 3HAYEHHH ¢ YPABHEHHEe
(3x — @)’ + (4x + 1) = (6x — 1)
He HMeeT pemeHmi?
6) IIpn KaKOM SHAYEHHH P YPABHEHHE
(2x — 3p)* + (x — 1)* = B(x — 2)}x + 2)
He MMeeT perenuii?
&) IIlpy KAKHX 3HaAYeHHAX ¢ H b ypaBHeRHe
Cx-a)(18x+ 1)=Bx—-1¥+ b
HMEeT He¢ MeHee TpexX pasEEIX KopHei?
6) IIpu raxkmx smavennax ¢ ¥ b ypaBHeHHe
Cx+bBx-D=@x+1Y¥+a
HMeeT He MeHE€ TpeX pPasHBIX KopHeHd?

IIpu raxkpX seavenEaX a # b napa aucen (3; —1) apnaerca
pelmeHHeM CHCTEME YpPABHEHHIA:

3x - by = a, + b
a){x v =a 6}{0:: Y

2,

2x +y = b; bx +by =3+ a?
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39.14. IIpy KakAX 3HAYEHUAX g U b napa uucen (2; 5) asnaerca pe-
IIEHHWeM CHCTeMBl YP&BHeHHMIT:

) Tx+y=a, 6) ax + by
8
8x -3y =b 2x — ay

7,
2 - 307

39.15. Hpu kaKHX 3HAYEHHAX @ H b npamas ¥y = ax + b npoxonur
Yepea TOUKH:
a) M(1; 5) n N(—5; -3); 6) M({-1; 5) u N(5; -3)?

39.14. Ipu xakux 3HAYEHHMAX mapaMerpa k npamad y = Rx npoxofuT
XoTa 6B Yepe3 OHY TOUKY NMpaMoii:
ayy="7x-5; G)y=-3x+7?

39.17. IIpu kaxkEx 3HAYEHAAX mapaMeTpa k npsaMad ¥ = Rx nmpoXoAuT
xora OB uepes OBEY TOYKY OTPe3Ka ¢ KOHLAMH B TOUKAX:

a) (2; 2) u (8; 2); 6) (2; 2) u (2; 4)?

39.18. a) IIpn xKaKHX sHayeHMAX IIapaMeTpa k NpaMas y = kx OpoXo-
nuT XoTA OH 4Yepes O4HY TOUKY KEAAPATA ¢ BepPIHHHAMH
B Toukax (15 1); (4; 1) (1; 4); (4; 4)?
0) [Ipu xakHX sHAYEHMAX DapamMeTpa k npaMa:n y = kx mpoxo-
AT XorA 6Bl Yepes OgHY TOUKY ODPAMOYTOJIBHHKE ¢ BeplId-
uamu B Touxax (1; 2); (6; 2); (1; 8); (b; 8)?

39.19. a) IIpr kexux sHaYeHHAX mapamerpa b mpamaa y = 2x + b
NPOXOAHT XO0TA OBl yepe3d OZHY TOUKY, afcIucca KOTOPOH
NOJOKKTeJbHA, 4 OPAMHATA OTPHIATEILHA?

6) Ilpr Kakmx sHauyeEmaxX napaMerpa b npamaa y = 3x + b
npoxoauT xora 6bl 4epes oauy Touxry, afemmeca xoTopoi
OTPHUATENbHA, & OPAMHATA NOJOMHTENbHA?

39.20. Hpu xaKHX sHaYeHmMAX TapaMerpa b mpamasa y = 2x + b
OPOXOANT XOTHA GH Wepes o4HY TOUKY OTpPe3Ka ¢ KOHI&MH
B TOYKAXI
a) (2; 2) u (8; 2); 6) (4; 4) u (4; 8)?

39.21. a) 1Ipu xaKkUX 3HAYeHUAX mapaMeTrpa b mpsimaa y = 2x + b
NPOXOAHT XOTA GBI Yepez OXHY TOUKY KBAJPATA ¢ BePIIHHAMEA
B Toukax (1; 1); (4; 1); (1; 4); (4; 4)?
6) Ilpu kakEx 3HAYeHEAX napameTrpa b npamaa y = 2x + b
MpOXORHAT X0TA 0K Yepes OAHY TOUKY NpPAMOYTONBHHKA C
pepmuuamu B Todkax (1; 2); (5; 2); (1; 8); (5; 8)?

39.22. a) Ilpm xakux BHAUYEHHAX HapameTpa k Ha npamoi y = kx — 3
€CTh X0TA OBl OAHA TOYKA C PABHEIMU NOJOMHTENBHBIME
KOOpAUEATAMHUT
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39.23.

39.24.

39.25.

39.26.

39.27.

©6) Ilpu xaxux sHedeHHAX NapaMerpa B Ha npamoii y = kx + 4
ecTh XoTA 6Bl OfHA TOYKA ¢ PABHBIME IOJOYKHTEABELIMHA
EOOpaAHATAME?

&) [IpH RaKHX 3HAYEHHAX nNapaMeTpa b cpexy ToOueK KBALPATA
¢ BepmirHaMu (1; 1); (4; 1); (1; 4); (4; 4) ecTs XoTa 6B 0xHA
TOUKA, CYMMA KOOPAMHAT Koropol pasEa b?

6) IIpn kaxmEx sHaUeHHAX OapamMeTpa b cpegH ToOUeK IPAMO-
yronsHHES ¢ BepmiHHaMu B Toukax (1; 2); (5; 2); (1; 8);
(5; 8) ecTs X0Ta 6K OLHA TOYKA, CYMMA KOODAHEAT KOTODOK
paBaa b?

a) IIpy KAaKHX 3HAY€HHAX ¢ CUCTeMe YPABHeHHit

3x + 2y = 15a,
1
Ex+y*9

VAOBJECTBOPAET mapa paBHRIX uncen? Jna RaXAOTO TAKOTO @
HaffnuTe pellleHHe CHCTEMEIL.
6) IIpy KaKHX SHAYeHHAX M CHCTEMe yDABHeHH

8x + y = 14m,
1

—x + 2y =
x y =6

VAOBIETBOPAET MAPA MPOTHBOMONOMHEEIX HPYT APYry wHCel?
Jna kakgoro Takoro m HAHZMTE pelleHHe CHCTEMEL.

Hycre (x4 yp) — pellleHHe CHCTeME! YpaBEeHMH
3x - 2y = -22° + 12a + §,
-2x + 3y = 8a° +4a + 1.

IIpy KaKRUX 3HAYEHAAX MAPAMETPA 4 CYMMA X, + I, HAHUMEHE-
maa?

IIycre (%, yo) — DeilleHHe CHCTeMbl YPABHeHMH
2x + Ty = 15 — 5b,
{3x -y =4b-12.
IIpm kaxkux sHAYeEHAX NMapaMeTpa b npoHsBeneHne X, - Y, Ha#A-
Gonbmee?

HafianTe Bce Takme nelble SHAYCHER MAPAMETDA &, NPH KOTO-
PHIX BCe KOPHHM YPABHEHHA — I€JbIe THCRA:

aJaxr=a + 2;

2a—-1x=4a + 2;

B)(@®—3a+ 5)x=a’— 3a+86.
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39.28.

39.29.

3%.30.

3%.34.

39.312.

39.33.

39.34.
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HaiiaaTe BCe TAKHEe Dejble 3HAYEHAA NMAPAMETPA @, IIPH KOTO-
PEIX BCé KOPHH YPABHEeHHA — PAIHOHAJLHEIE YHCJI&:

a) (1—J§)x=a+5J§;

6) (3 - V3)x = 6a + a*3;
B (1-a*V2)x = 1+ a2;
r) (a+2)x=4—m.

Haiiznre Bee TaKHe 3HAMeHHA IapaMeTpa &, IPH KOTOPHX Bece
KOpHH ypaBHeHAA 9x = 2a + 2 aBnA0Tea KOPHAMA YPABHEHUA
(5¢ - 1)x=38a + 1.

Haliaure Bee TAKHE SHAYCHEA TAPAMETDA ¢, NIPH KOTOPHIX HA OIAH
Kopens ypapHenusa 4x = 3@ — 5 me sABAsieTcs KOPHEM YpaB-
HeHna X — 3ax + 4a° = 0.

Ba koopanHarHoil mnockocTH aOb yKaKnUTe BCe TAKHE TOYKH
(a; b), 4TO HMEIOT OOHH M TOT )K€ KOPeHh YPERHEHNA:
a)ax=3u 3x=0b;

) bx=2mu(a°— 2a)x = 1.

dna gaxcaoro snavdenud b peurnre ypapaeHHe:

x-38 _ 3x-b _ 4, bxr -3 _
a)x—b 0 B) x-4 L )x+2 ’
x-b _ n, x—-3 _ 4. br+4 _
0 zv2- Diva B vz - &

a) [ipm kakmx 3HaYeHHAX 4 OAHMH H3 KOpDHeH ypaBHeHHA
38x* — 5x + @ = 0 paner 1? Jlna gaEHOro 3HAYEHHMS @ Hal-
AuTe OCTANbHEIE KODHM YDapBHeHHSA.

6) Iipn xKaKEX 3EAYEHUAX @ OAFH H3 KOpHell ypaBHeHHSA
2x* — 7x — a = O pasen 3? Jlna naHHOTO SHAYEHWA @ HA-
AWUTe OCTAABHBIE KOPHM YpPABHEHHA.

Ilpu KaKHX 3HAYEHHAX DApaMeTpa ¢ oZHH H3 KopHell ypaBHe-
HHA pageH x,? J1a BceX TARKMX SHAYEHWH mapaMeTpa ¢ Haiqu-
Te BCe KOPHM JAHHOTO YPRBRHEHHA:

a)3x-Bax +T=0, x=1;

6)8x°+13x —a =0, x,=-5;

B)8x* - Tax +4=0, x,=a;

r) 8x° — bax + 84 =0, x,=—a;

maxr’-3x+9=0, x,=8;

e)ax’* +ax-7=0, x,=0.



39.35.

39.36.

39.37.

39.38.

3%.39.

39.40.

39.41.

39.41.

39.43,

39.44.

39.45.

a) s xakmx sHavenwni b ypasHeEme x° — bx + 2b — 3 =0
HMEeT eIHECTBeHEEH KOpPeHb?

6) Jlna xaxux sHaveHnit b ypaseenue x° — bx + b — 8 = 0 Hme-
T eHHCTBeHERII KODEHbL?

Jnda xapgoro sHaYeEHSA NADEMETpA 4 PelllHTe YpABHeHHe:
a) x* — (3a + D)x + 24° + a = 0;
fax*—(a+5x+2=0.

Jlna kamnoro sHaveEHA m pelllnTe YpaBHeHHAe:
a) xz.:fxm+6=0; 6) x’;fxm—Ai:O.
Ina xaxA0ro SHRYEHWS M PellMTe VPARHEHUE:
a) 22 - (Bm +:.)f; 2m® +2m _ o

2 _ _ 2 _
6) x (2mx1+)x4+m m _ 0.

J1a Rexioro aHaYeHHA @ HalgHUTe YHCJIO PASTHYHEIX KOpHeii
YDPABECHHA,

8) (8x — 1)}(ax® + 8x - 2)=0;

6) (2x + 1)Max® + 2x — 3) = 0.

IIpn KAKNX 3HAYEHHAX ¢ HMeeT TPH PasHBLIX KOPHS ypasHeHHe!
A -Ba+Dxr+2°+taX*+Ra-Dx—-3a+a)=0;
) (X*~-Ba—Dx+2a-a)x +da+ 1x +3a*+a)=0?

IIpn xKaxkMX 3HAYEHMHX p UMeloT O0IKHH KopeHb YPABHEHNA:
B) ¥ +2x—-3=0; px*-x-1=0;
) —x-2=0; p££ +2x-1=0?

IIpn xkaxux SHAYEHHAX P AMeIOT o0IMuii KopeH: YPABRHEHHAA:
A +38x-p=0; 2 +x+p-T=0;

)2 +2x+p=0; 3 +x+p-1=0?

IIpn xaxkom 3HAYEHHM nMapaMeTpa M JAHHOE YDEBHEHHE MMeeT
KODHM pasmuJHEIX 3EaxoB? QnpeaennTe, KOpeHh KAKOrQ 3HA-

KA MMeeT OOJBINYIO aGCOMIOTHYIO BeNUYHHY:
a) ¥ -bx+m=0; X +3x+m=0.

Ipu xaKuX 3HA9eHMAX NapaMeTpPa 1 CyMMa KopHell ypaBHe-
Hua ¥’ — nx + 5 = O pasna: a) 11; 6) 27

IIpu xaKux 3HaYEHHEAX TApaMeTpa ¢ CYMMa KopHeill ypaBHe-
HEa ¥* — gx + 7 = 0 paBua: a) —13; 6) 57
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IIpr karHX 3aveHHAX napaMmeTpa d NpoHM3BeJeHHe KOpPHel

ypapuenna x° — Bx + d = 0 pasno: a) 21; 6) 27

Tlpr RaKuX sHaveHHAX napaMeTpa R OpoHM3BefeEHe KOpHei

ypapzeHna x° + 3x + k& = 0 pasno: a) 12; 6) 1?

a) Ilpn karnx sHavueHHAX DapaMeTpa ! oJHH H2 KOpHe#l ypas-
merua x° — (5 + J)x + 81 — A% = 0 papen HY O, a BTOpOt
KODeHb TIOJOKHTEeNBHRIH?

6) Ilpyn kaxux 3EaYeHHAX NapaMeTpa [ OLHH H3 KOpHeil ypap-
Hemua x° — (3 — fix + 16 — £ = 0 pasen HyMoO, a Bropoii
KOPeHb IOJOM(HTeJILHEIH?

HaiiauTe Bce BHEYEHHA napaMeTpa b, OpR KOTOPBIX HNHHE

OTpEe3Ka, KOHIOZMH KOTODOTC ABNAKTCA KOPHHM YPABHEHHA
x* — bx + 4b + 16 = 0, paBHa 4,

Joxaxmure, yro KBAZPATHOE ypasHeHue ax” + bx + ¢ =0 (@ 2 0)
HMeeT JBA KOPHA PasJMHHBIX SHAKOB TOPLAa M TOJNBKO TOTHA,
Koraa ac < 0.

Hokaare, uTo KBaApaTHOe ypapHeHHe ax’ + bx + ¢ =0 (@ # 0)
HMeeT [IBA PA3IMYHHX KOPHA OAHOTO 3HAKA TOTLE M TOXBKO
g-¢ >0,

TOrgA, KOTHA
8, rora {D>o.

Hoxaxmre, 9To KBaApaTHOE ypaBHeRHe ax’ + bx + ¢ =0 (@ # 0)
AMeeT AB& PasHBIX IOJIOEHTENIBHBIX HKODHA TOrga H TOJBHKO

a-¢>0,
ToTHA, KOTHa <a - b < 0,
D> 0.

IokaXkuTe, ITO KBAAPATHOE ypapHeHne ax’ + bx + ¢ =0 (a # 0)
HMeET ABA PASIMYHEIX OTPHOATEILHEX KODEA TOIAA H TOJLKO
a-c>0,
Tornas, Koria <a - b > 0,
D >0

Joxaure, uTo MOZYTh PABHOCTH KODHEH KBAZDATHOTO ypaB-
HeEMA ax’ + bx + ¢ = 0 (a # 0) GoJblle NOJOKHTETLHOTO THC-
Jia m TOTAA H TOJBKO ToTxa, Korma b® — 4ac > (am)’.

IIpy KAKEX SHAYEHMAX NAPAMETDE @ KBAJPATHOE ypARBHEHMe
3" — (a® — 5a + 6)x + 2¢ — 5 = 0 AMeeT ABa pPasHKIX KOPHA,
KOTOPRIe pEBHM no abcomwtHoif penmmamme?



39.56.

39.57.

39.58.

39.59.

39.60.

39.561.

39.62.

39.43.

39.84.

39.65.

39.86.

IIpy KaKHX 3HATEHHAX napaMeTpa a ypasaenne x° + (a + 1)x —
~ 7 = 0 n ypasHeHHe 3x° + ax — 8 = (0 uMel0T XOTs1 6B ONHE
obmuii KopeHR?

IIpn KAKMX BHAMEHHAX [apaMeTpPa ¢ cPefiHee ApHBMETHHECKOS
wopreit ypapHenua x° — (a° — 1)x + Ta = 0 pasHO 4?

IIpn kaxkux 3HaUeHHAX napaMeTpa m cpefHee apupmernte-
cKxoe umcia 9 M OHOrO H3 KOpHel ypasHeEms x° — 27x + 3m +
+ 144 = 0 pasuo Apyromy KopHIO?

TIpH KAKMX SHAYEHMSAX [ApaMerpa m AJs KODHe#l ypapHeHHs
22 + 2mx + m* — m — 12 = 0 BEINONESAETCA YCAOBHE |x, — Xo| =
=z + |xaf?

TIpn KaKHX 3HAUEHHAX MADAMETPA @ CYMMA KBAJPATOR KOPHel
ypasHeHus x° + ax — a® — 5 = 0 HauMeHsINan?

Ana xamporo sHAYeHHA HapaMeTpa b penmMTe ypaBHeHHE:
a)|x — 8| +{x—b|=0;
6)b-|x—8|+|x-b|=0;
B)b - [x—b|+]x-38}=0.
Ipu KakHX sHAYEHHAX NapamMeTpa @ ypaBHeHHe
|€® —ax + 82|+ |x* —8x —4|=0
HMeeT KopHE? JINA KAMKOTO TAKOTO 3HAMEHHs ¢ HaliauTe oTH
KODHH.

a) HaiiauTe Bce TeKMe 3HAaYeHHA oapaMerpa b, npi KaMIAOM
A3 KOTOPHIX OAMH M3 KopHell ypaBHeHHMA |x + 2| = b Ha 5
fonblue Zpyroro.

0) Hafignre BCe TAKHE DAPH 9HCEN & M b, AAA KOTOPEIX YpaBHEe-
ane [x — b| = a paBrOCHABHEO ypaBHeHHIo 3x° + Hx — 8 = 0.

B) HaiiguTe nee TaKHe DAPH YHCENX @ B b, AAA KOTOPEIX YDABHE:
aue |x — b| = a paBHOcHNBLHO ypasHeHHI0 3x° — 5x — 8 = 0,

Jis RaRAOTC 3HAYMEHHA ¢ PeIlIHTe ypaBHeHNe
|82 —¢|=|x + 2]
Hzobpazure HA KOOPAHHATHOH IJIOCKOCTH BCe TAKHE MAPEI

qEcel X H Y, A1 KOTOPHIX ypasHenne |z — x| = |2z — y| nmeer
OTHOCHTEJNEHO 2 efJHHCTBeHHEIi KOpeHE.

Haiignre nanBolblllee 3HaUeHWe @, OPH KOoTOpoM Ha rpadike
dyurnun f(x) = |x - 4| + jx — 3| + a ecTs xoTH1 L OAHA TOURA
¢ PaBHLIMH KOODAMHAT&MU.
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IIpn kaknHX HeablX 3HadeHHAX b cymMma KopHell ypaBEeHHA
|x* + 8x — b} = |x* - x + b?| orpunaTensua?

HaiiiuTe Bce 3HaueHmA napaMeTps ¢, NPH KOTOPBIX OAMH H3
Kopnae#t ypapHerns |x* + 3x - 1| =|x* - 2x + a| pasen 1, u gna
KAaMKA0TO TAKONO SHAYCHHS @ PelluTe ypaBHeHHE.

IIpu xaxux 3HAYEHUAX mApaMeTpa k uHciIo —1 ABAAeTca eIuH-
CTBeHHRIM KOPDHEM YpPABHEHUA
[#* — 8x — 1| = |x* + 2x — &?
JOna xkaxAoro 3HaA4YEHNHA IapaMeTpa & pelluTe ypaBHeHHe
la — 1|(5x ~ 8) = (a - x)|5x — 8|
Ilpu xaxuX 3HAYEHHMAX APAMETPA 4 YPAaBHeHUe
| - 8| +|x - 10|+ |2x - 48| =a

AMeerT HauboJblllee YHCIO OeJIBIX KOpHeH?
Jiia kakgoro sHaueHHA ODapaMeTpa a Haliznre aHcio KopHeH
ypapHeHna |x* - 5x + 7| + [ + 2x + 2|=x + a.
IIpy kaKuX 3HeUEeRHAX NApPaMeTpa ¢ ypaBHeHHe

|«* — 6x + 10|+ |x* + 8x + 4| =6lx| + a
UMeeT Hanfoslllee KOMNYECTBO PAIHBLIX KOpHel? YKaKuTe 9T0
KOJHAYECTBO.

x+1
a) IIpu kexuX BHAYEHHAX @ YpaBHeHHe = @ HMeeT

POBHO OJHH KOpPeHE?

x+ 1’
x
uMeeT ¢ npamMoi ¥ = x + @ poBrO ABe ofmue Touxu? Jaa
KA Oooro sHadeHHs o HaliaMre 5TH TOYKH.

6) IIpr Kakux SHs9eHHAX g rpatpur pymxnum f(x) = ’

a)} Haliipute Bece npaMele, nDapajiieNbHele NPAMONR I = X M HMeK-
mue ¢ rpaduxoM dyuxnum f(x) = |x — 1| + {x — 3| posro
ofHy obmyio Toury. na rampoil rakoid npamoil vikamuTe
KOOPAHHATH 9TOH TOUKH.

6) Haiigure Bce npaMule, napanaienbunle npaMod y =1 — x u
HMelompe ¢ rpadukom dymxour flx) = |x — 1| + |x - 8|
POBHO OZHY obmylo Tourky. Hia xasmaoif Tarofl npamoit
YHaKHTEe KOODAHHATHI 3TOH TOUKH.

B) IIpy kaKnX sHadeHWAX k OpAMas ¥ = kx MMeeT ¢ TpahHKOM
dyuxnun f(x) =|x - 1| + |x — 3| pos=O 0aHY 06mYIO0 TOUKY?
Jna xaxaoil TeaxoHd npaAMoi YKaKHTe KOODEMHATHL ITOH
TOYKH.



r) Ilpn xakux sHadeHHUAX k opaman y = kx + 2 uMeer ¢ rpa-
tdurom dbynxuuu f(x) =|x — 1| + |x — 3| posHO 0fHY 06myI0
rouky? Haa xexpoll Taxkod npaMoif YRAMHTe KOOPSHHATH
oTOH TOUKH.

A) ITpu karkux sHaueHHAX k upamas y = kx + 5 umeer ¢ rpa-
duroM GyHRIHHE f(x) = |x — 1| + |x — 3| poBHO IBe 06mIME
TOUKH?

e) Ilpn karRuX BHaueHHAX @ npaMesd ¥ = 2x + g HMeeT ¢ rpa-
durom dynarmuu f(x) = |x — 1} + |x ~ 3| Gonee oYX 0BmMX
ToueK?

) VKaKHTe Bce DADEL 4MceN @ M b, IpH KOTOpHIX rpadMKH
dyuxoui f(x) =|x - 1|+ |x - 3| u g(x) = 2|x ~ a| + b umeror
Goiee 10 offiquEx TOUEK.

39.76. OA xasKOoT0 3HAYEHHMA NMapPAMeTpa g pellnTe YDRRHeHHe:

a)|lx+2|-|x—4|=a;
6)|lx+ 2|+ |x-4]=2x+a.

39.77. ina xaykjoro SHRYEHHA HApaMeTpa p pellMTe YpPABHEeHHE

= - p| + |x - 2p| = p.

39.78. Haiinure BCEC 3HAUYEHHA NapAMETpA ¢, IPH KOTOPHEIX VpapBHe-

mHe [2x — a| + 1 = |x + 3| uMeeT eAMHCTBEHARIH KOpeHD.

39.7%. [Ipn KaKHAX IHAUEHHAX NMApAMeTpA 4 YpaBHEHHe

|x*—8x*+ 7|=|x| - a
EMeeT HedeTHOC UHCJo pasinmaHeix xopHe#? Hdus ramaoro
TAKOTO 3HAYEHHA @ YKAXKHTE CYMMY H NDPOHIBEAeHUE 3THX
KOpHeii.

39.80. IIpu KaKMX 3HAYEHHAX NMapaMeTpa 4 YpaRHeHHe

|x' - Tx®+ 6|=|x—al+|x+ta|+a
AMeeT HeYeTHOe IHCIO PasHEX KopHeid? Hia kasmoro Taxoro
SHAUEGHHA & YKAXKHTe CYMMY M IPOHM3BefeHHe STHX KOpHeH.

39.81. Iipy xaKHX 3HAYEHNAX J CYIIECTBYeT XOTA GBI OHO 3HAYEHME D,

HDY KOTOpOM ypaBHeHMe vx — b = —a’ uMeeT XoTa 6H OfHO
pemenme?

39.82. HaiialTe Bce maph! ulceldl ¢ M b, OpH KOTOPHIX YpABHEHHE

Nx —-b = 2a -1 - a® - 56" Hmeer xora 6El 0ZHO peLICHME.

39.83. IIpn RarMX 3HAUEHHAX HapaMeTpA a ypaBHeHHe

(x—7)(Jx—a+\/3a~x)=0

HAMeeT XOTHA OBl OAHH KOpPeHb?
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7 HEPABEHCTBA

40.01,

40.02.

40.03.

40.04.

40.05.
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§ 40. PELIEHME MMHEAHBIX HEPABEHCTB

IToraxHTe HA YHUCAOBOH WPAMOHR BCe YHCHA, YAOBJIETBODSAK-
e HePaBeHCTBY, ¥ 3ANHINNTEe MHOXECTBS UX PellleHHi:

8) x> b; e) 4,2 € x < 4,21;

6) x = —2; x) —-100,7 < x < 67 002,1;
B) x < 9; ) 612 < x< 8%
Nx<0; n 8« x<8;

A) =5 < x < 6; K)5 > x> -8,

TToxaxuTe HA YHCHOBOE MpAMONA Bce UMCHA, SAAAHHBIE YKAZAH-
HEIMH MHOMSECTBAME, SAIHIIATE HX B BHAE YHCIOBEIX HEDABEHCTR!

a) (-o0; 9,3); x) [23; 225];
6) (—o0; —5]; e) [8; 1000);
B) (0,3; 3,5); #) (—3; +o0);
r) (-2; -0,3]; 3) [22; +o0).

O6bAcHUTE, TOUEMY KAXKIaA W3 NPHBeJeHHEIX HI)KEe 3anmmcei
HeBepHAa:

a)4 < x<-2; o) (—3; —oo);
6y >x<TT; e) (+oo; 9;
B4 < x> T; ®) [-o0; B];
8ot >x >80 g [-2; +oo;

n) [8; 8] (cpeBHHTe ¢ BIOJIHe BO3-
MOKHON 3anicsw 8 < x < 8).

PemnTe HepapeHCTBO, S3aNMIIATe MHOMECTBO DelneHHH B BHAe
HePARBEEHCTBA H B BHOe YHCJIOBOTO MPOMEIKYTHA H IMOKa3XHTe
ero Ha yucroBoi ocu (40.04, 40.05):

ayx+5>38; B9 —x>4; B5244 x;
8)x—6<5; ryj4d—-x < 4; e} -3,1<-3,2-x
a) bx + 4 > 6; r) 444 — 11x < 444;
6) Tx—-9<12; g 15 > -4 + 13x;

100 a9
B) 9x — 11 > 43; e) IOOTﬁ < 991_65 - 0,01x.



40.06.

40.07.

40.08.

40.09.

Pemure ABoliHOe HepaBeHCTBO, OTMEThTe MHOMKECTBO €TI0 pe-
mIeHNH HA YHCJIOBOH OCH, SANHINUTE 3TO MHOMECTEO B BHJIE
HEPABEHCTBA H B BHJE YHCJIOBOTO NPOMEIKYTHA:

a6>x+5>38; rN-2<4-x<4;
6) 23 > x ~ 16 > ~0,5; Dhzd+x>0;
B)6>9—-x>4; e) 3,1 3,2-x<4,2,

Hann xea HepapeHeTBa: ¥ < 4 (1) u x < 7 (2). Kakne us cue-

AYIOIINX YTBeP:EJeHHH BepHH?

a) Kaxpgoe pemienne HepapeHeTsa (1) ApnAerca pelieHHeM Hepa-
BeHCTEE {2).

6) CyimecTByeT pellleHHe HepaBeHCTsA (1), ABAAKIeeca pelle-
HHeM HepaBeHCTBa (2).

B) Hu ofHO pemieHne HepaseHerTsa (1) He ABNAETCA pellcHHeM
HepaseHCTBa (2).

r) He ofiHO pemenHe HepaBeHCTBA (2) He ABNAETCA pelleHAEM
HepageHceTBa (1).

1) CyliecTEYeT peiieHHe HepaBeHCTBA (2), ARIAIOIEEcA pele-
HHeM HepaseHCTBA (1).

Hann! fra HepapeHCTRa: £ > 1 (1) 1 x < 7 (2). Kaxue n3 crme-

AVIOIHX yTBepRAcHMHA BepHu1?

a) Kaxaoe pellleHue HepaBeHCTRE (1) ABNgercA pellleHHeM
HepageHCTBE (2).

6) CymecTByer permeHHe HepaseHcTBa (1), ARNIAIOMEeca peme-
HHeM HepaseHCTBa (2).

B) Hu ofiHO pellleHue HepaseHceTBa (1) He ABIAeTCA pellleHUeM
HepaseHcTBa (2).

r) Hu oano pemelne HepageHCTBA (2) He ABJNAETCA pelleHHMeM
HepaBeHeTBa (1).

A) CymecTByeT pelieAre HepaBeHCTBA (2), ABNAIOIEECA pellle-
HHeM HepaseHcTEa (1).

Hanpr oBa HepapeHeTBa: —2 < x < 14 (1) u x > 14 (2). Kaxue

H3 CAeAYICIINX YTBepMACHHE HeBepHHI?

a) Kasxaoe pemmenne HepapeHcTB2 (1) ABJiAeTcA pellleHHeM
HepaseHcTBa (2).

6) CymecTeyer pemenne HepaseHcTsa (1), SBNAOMmeecs perme-
HHeM HepapeHCTEA (2).

8) Hu oxHo pemeHne HepapeHcrTsa (1) He ABAsAeTCA pellleHMeM
HepageHCTEa {2).

r} Hu oaHo pemeHue HepapeHeTsa (2) He ABNAETCA pellleHHMEM
HepageHCTEa (1).

A) CyimecTByeT pemneHHe HepaBeHCTBA (2), ABAAIINECECA pellie-
HHeM HepaseHcTBa (1).
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40.10.

40.11.

40.12.

40.13.
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Jaunt gea HepasencrBa: x > p (1) = x < § (2), rge p — Hewo-
TOpOe 3aAaHHOE THCJO. Y KaKHTe BCe 3HAYEHHA [, IIPH KOTO-

PEIX CNefyIOINge YTReHJeHHAe BEPHO.
a) Kamnoe pemenme HepaBeHcTBa (1) ABJdeTcA peleHHeM

HepaBeHCTBA (2).

6) CymecTByeT pellieEHe HepapeHcTEA (1), ABAMIOMeecd pellle-
HHeM HepaBeHcTBa (2).

B) Hu ogHO pellleHMe HepaBeHCTBA (1) He ABIAeICA pellleHHEM
HepasercTRa (2).

r) Hu onao pemmenne HepaBeHCTBA {2) He ABAAeTCA pellleHReM
HepaseHcTBa (1).

A} CymecTByer peireHHe HepaBeHCTEA (2), ABNAKLINEeca pellie-
HHeM HepaBeHCTBa (1).

PeminTe HepapeHCTBO:

a) (5 - V26)x > 5 - J26;
6) (7 — J43)x < 14 - V172:
B) (3~v2-~3)x>34+6-3/3;

r)ﬁ>J§+Jg;

D WE+1-VB+2v2)xr <7 -2
) (1-vB+a-2/8)x>5-1.

Haiigute ofaacrh orpegeneHuA (QPyHKIHH:

a) f(x) =8x — V2 - Tx; 1) () = m;
& gty = 2331, 1-y

e ay Uly) = y(1+—-

3—y)

Pellliite HepageHCTBO:
1 -x <T

a) x —

2\, 4x-3 _2xr+3,
6)2(x 3)+ 8~ 12 '
3-5x Tx-2_-10-4x , 19
—_ g 4 ==
B) = 4 3 12°
2 - 8¢ x -2 Sx 4+ 2 10 - 4x
—_ g .
= 1 8 3




40.14.

40.13.

40.16.

40.17.

40.18.

40.19.

40.20.

PemnTe HepapeHECTBO H YK&MHTe ero Handoxbillee HeXoe perie-
HHe:

a)x———-2;x<6+i’-"-;

5

12 (x 1) 4-x . 2x+7.

F oo+ )= > =
0% "2%3 8 5
B)3—2;1:_3:c+2<1—4:\:_:|:—9,

5 4 2 10 ’
r')3x+5—1;x—3"4+1€1—10x3+1.

Pemnre HepaseHcTso (40.15, 40.16);
a)(x+ 3)2x - 7)< (4 - x}8 - 2x);
6) (0,2x + 3,6)(2 — 5x) > (1 — x}x + 30).

3x + 2 1+ 4x

e >3___,__.

) S o 0

x-1 2-x 2+ 3x
ey [P

6) 3 2 18

B)3x+1+2—3x<x~3~gx—19;
5 10 2 10
2x -3 x+1 1 2x + 5
e, e — S

D=3 6 12 4

HaiignTe Bce Te pelllieHHA HepABeHCTBA X > 2, KOTOPbie ABAA-
4-5x  Tx+1 — 9y
3 12 '

Hafinure Bce Te pellleHMA HepaBeHCTBA
¥-1_ x- 3 x-2
- ’
2 4 3
KOTOPhIe He ABAAIOTCA DelIcHHAMH HEePABSHCTBA
5 -1 _3x-183  bx +1
4 10 3
Haiiante Bce Te pellleHMA HepaBeHCTBR
X _g52l,5
2
KOTOphie He fIBJIAIOTCA pellleHUSAMI HepapeHCTBA
8x ~1 _x+1 _4_%
5 2 7
Joraxure, uTo Kaifoe pellleHHe HepaBeHCTBA
3—1_21_4:[ >lx‘_7—52x
3 ( ) 4 6
3 - 2x 5x + 2
— == +8>==
b 2

KTCA pellleHHAMH HepDABEHCTEA

x—

ABJIAeTCA pellieHHeM HepapeHCTBa - X
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40.21.

40.22.

40.23.

40.24.

40.25.

40.26.

40.27,

40.28.
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3-x 1-x 2-x
2 4 3

JHTE BCe er'0 pellleHHuA, ABIAIONINeCA HATYPANBHEMH YHCJIAMH.

PemnTe HepaBeHcTBO 4 — x — H Hai-

Haijignte cyMMy BceX LEeJRIX pellleHMH HepABeHCTBa
-7 2-x-x+8_ 5x+26
15 6 2 4
KOTOpEIEe ABJAIOTCA pPellicHAAMH HepPABEHCTB&

11lc - 32 . x +11
21 17

Mpexcae ueM pasduThL NA&Tephs Ha Gepery pexkH, TYPHCTH OpPOIUIGI-
JH 0O pexe H ee mpuToky 10 KM, npUdeM YaCTh NYTH OHH NpO-
O 00 TeYeHHKy, YacTk — HPoTHE TedeHuda. Onpegennre,
KAKOe PACCTOAHHE IIPOILIBLIN TYPHCTH 110 TEUeHHID, eCJIH H3BeCT-
HO, YTO B OYTH OHH GELIH MeHee 2 4, co0cTBeHAAA CKOPOCTE JIOI-
KH 5 KM/4, & CKODOCTE TeUeHNA PeKH ¥ ee rnpHroka 1 Km/d.

JAUYHHEH HPOMIH OT DOocejlKa A0 CTAHLMH paccToaHKte B 10 kM.
CHavana OHM ILTH CO CKOPOCTHID 4 KM/Y, & 3aTeM YBeJHIMIH
cKopocTs Ha 2 KM/4. Karkoe paccTodHHe OHH MOIVIH HATH CO
CKOPOCTRIO 4 KM/4, 4TO0K ycIeTh HA HOe3k, KOTOPHIH ornpas-
nAJica ¢O CTAHIMEA 4Yeped 2 4 mocje MX BRIXOAS H3 IOCEaKA?

Yrofisl noracTk K3 moceiara A B mocelok B, Hy3¥HO JOeXaTh IO
mocce Ao nyHEKTa C, & 3aTeM CBEPHYTh Ha IPOCEJIOUYAYIO JOPOry.
IIyTs or A Ao € Ha 15 kM AJIHHHee, YeM OYTE or C 10 B. Cxo-
POCTE MOTOLHMKJIHCTE Mo mocce 5 KM/4, a 10 MpOCEeNOIHOH
Aopore 40 KM/4, npHueM Ha Bech nyrth or A 10 B OH Tparur
meHee 3 4. Hemy paBHO paccrosgHEe or A go C, ecqiA H3BECTHO,
YTO OHO BHPAMKAEeTCH IeNBIM YNCAOM AeCATHOB KHIOMErTpOB?

Wz ropoaa A B ropog B, paccroaHue Mexay KoTopeiMH 240 ki,
BHIexan aBrobyc co cKopocThio B4 KM/, Jepes HeroTOpOE Bpe-
MA BCHeJ 32 HUM BRIEXAJ @BTOMOOMIBL €O CKOPOCTHIY 90 KM/4.
IIpu6rie B B, asroMofHiE ToTIac moeepHyn obpaTtHo. Ha wa-
KOM DACCTOSHEH OT A aBTo0yc BCTPeTHICA ¢ aBTOMOGHIeM?

CxopocTh A0AKH B ctofded Bofe 20 KM/4, A& CKOpPOCTBL Teue-
HHA peKH 4 kM/4, Ha Kakoe paccTodHHe MOMKET OTILIBITE JIOAKA
OT CTOAHKH, €CJIH OHA BBIILIA B HOJACHE U el Heo0XOAUMO Bep-
HYTECA He PaHee JEYX M He HO3AHEE TPeX YACOB TOTO JKe AHAT

IIIxonsEUKY HEAC KYOHTHL 5 pydex, § xapaHzamieidi u oauH
daomacrep. Ilera pyuxky Ha 2 p. Gosbllle OmeHB KApPRHARIIA H
Ha 3 p. MeHblUle HeHH diomacrepa. IIpy Kakoil HeHe pydYKH
IIHKONBHHKY XBATHT Ha noryury 100 p. ¥ coauu ocraHercd He
Gonee 15 p.?



40.29. BenocuneaneT eger co ckopocTeio 20 KM/49 OT IVHKTA A B Ha-
npaBieHMH OyHETA B m ganeme. Paccrosanme mMexay A u B
papto 80 kM. Yepes uac nocie crapTa NepBoro BEMOCHIERNCTA
BCHeH 3a HHM BEIEZIAeT APYTOH BejJocHmeamcT. Kakosa JoJ-
HA ORITH €ro CKOpOCTh, 9TOOH OH NOTHAJ NePBOTO He JAAJee,
yeM B 20 ¥M ot B, 1 CROJBKO Ha 210 yiiKeT BpeMeHH?

A KakAOr0 3HAUEHHS ODApaMeTpa 4 PEeININTe HEePaBeHCTEO

{40.30, 40.31):
40.30.8) 4x > a; B) ax > a;
6) ax > 6; r)ax < ala — 17).

4031.8) (@ - )x > 1 - a%
6) (2a + 1)x < 40> + 4a + 1;
B) (6a — 1)x < 24a° — 10a + 1;
r) (9@ — a®)x > a® + 2a - 15.

40.32. lIna scex aHaueHHi ¢ u b pelllnTe HepABEHCTBO:
a)ax+ b < 0 B)3—2x<{a+ 2)x — b;
6)2x+ 3> ax + b; r)ax = ab — a.

40.33. Hajigure BCe SHAYEHHA 4, NPH KOTOPEIX KAMKJ0e pellleHHe He-
peBeHeTBa 3x + @ > 1 AsaAdock Onl pelleHHeM HepaBeHCTBR
x—-2>a.

40.34. Haiianre Bce 3HaUSHHA 4, OPH KOTOPHEIX Ka)Joe pellieHHe He-
paBeHcTBa Dx — 0,20 < 1 — x Apnanocs GH pellleHHeM Hepa-
peHCeTBa 4x — 283 < g + x.

40.35. HaiinuTe BCe 3HAYEHMA 4, NPH KOTOPHIX CYOIECTEVET pellleHHe
HepaBeHCTBa x + ¢ > 1, KoTopoe ABNAJNOCH OB pelleHHeM He-
paBeHCTRA Hx + @ < 2.

3agannsa HA NOBTOPeHME
40.36. ChopMmynupyiiTe onpefeleHne AHHEeHON0 HEPABEHCTBE OTHO-
CHTENHHO oAHOH IepeMeHHOMH.

40.37. PelliiTe HepABEHCTBO OTHOCHTeNLHO X!
a) 2x — 6 > 3x + 51;
0) Hx(x — 6) < 2(2x + 1) — 3x(4 ~ x);
Tx - 2 _ bx,
4 6’

1 _ 4.
r) 3(x—§)+2x>5(x i
x 71 - 0,6x) + 3x < 10(2 — 0,05x) — 15;

e) 4x — a < 3ax + 1, roe ¢ — Hexoropoe PHKCHPOBAHHOE TACIO,

n)2~x—g-§—x9

PaEHOE -3-; 6onpmee 100; mMensmee (; IPORSEOALHOE YHCHO.

8 Anretpa. 8xn. 209



40.38, [TepeuncanTe BCe BOIMOYKHEIE BHILI MHOMKeCTB pellleHMT jaH-
HelfHOr0O HepaBeHCTBA OTHOCHTENHHO ofHoH mepemeHHoli. Kak
HE3BIBAIOTCA 1Y MHOXecTBa? Haobpasure Kanaoe H3 nepeunc-
JCHHLEIX MHOMKECTB Ha DPHCYHKE,

40.39. Uro oszavaer TpefopaHMe: «PemmuTe cHCTEMY HEpPABEHCTH*?
40.40. Pemlure CHCTEMY HEpPABEHCTB:

8x—-T2> 38x + 48, 1<5x+6<21,

a){4—5x<10—6x; ){2—3(4—x)<—4(1—x).
40.41. IToaGeprTe yncio ¢ Tak, 4TolH CHCTEMAa HEPABEHCTE:

x > 15, x =15, x €15, x < 15,
a){x>a; 5){x>a; B){x>a; P){xéa
uMene Xors OB OJHO DellleHHe, Y KaXXHTe BCe TAKHE 3HAYCHUA a.

40.42. Yro o3Hauaer TpeGoBaHAe: «PelllnTe COBOKYIIHOCTH HEPABEHCTEY 7
40.43. PemiiuTe COBOKYNHOCTL HEpaABEeHCTB:
a)'Sx—7>3x+48, 6)[x—2(1—x)<3x+1,
|4 - 5x <10 - 6x; 2-34-x)< -4 - x).

40.44. Ina xaxA0ro 3HAYEHHA ODRpAMETpPE ¢ peIluTe COBOKYNHOCTD

HEePABEHCTE;

[x < 5, x <5, x 215, x < 15,
a) 6 B) r

| x < a; x < a; x < a x >a.

40.45. Cocrapbre nMHEHHOE HEDABEHCTBO, MHOMKECTBO DellieHHH KO-
TOPOTO eCTh TMPOMEIRYTOK:
a) (2; +) 6} (- 7k B)[-1; 2]
40.46. Peminre cHCTEMY HepPRBEEHCTB
2x<x+1<2x-8<x+a
AN KaXAOro SHAUEHHA NMAapaMerpa a.

§ 41. PELIEHME KBAZPATHBIX HEPABEHCTB

41.01. Kakne A3 ODpABeJeHHEIX YHCEA VIOBASTRODAIOT JAHHOMY HEep&-
BeHcTBY? HafignTe cyMMy 9THX YHCeN:
a) ! - 10x + 22 < 0, -1; 3; x; 6,5;
6) 2« + 2x ~ 1 < 0, -2; —0,8; 0; 0,3;
B) ¥+ 6x— 220, m; -8 — 24/3; -3 — V11; 10;
r) & —237x > 0, -1 284 567; 113 - 11; 287,001; 236, 992.
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41,02,

41.03.

41.04,

41.05.

41.06.

41.07.

41.08.

Pemnre HepapeHCTBO ¢ DOMONILIO pHCYAKA napabons: (41.02—
41.08):

a)x*+2>0 n —4x*+ 2> 0

6) 2% » 1; e) -2x* -1 < 0;

B) —16x% + 49 > 0; ) —8x° + 6 > 0;
r)—4x*-2<0; 3) 7x% 2 1.

a)x*+ 2x < 0; L) -3x + 2x 2 03

6) x* 2 x; e)2x*-x<0;

B) —81x* + 9x > O3 &) —8x% + 6x > 0;

r) —49x* < 34x; 3) 174% > 2x.

a) ¥ + 2x + 8 € 0; o) —8x*+ 2x < T;

6) £ = x + 30; e) 2+’ — x > 3;

B) 822+ 9x > 1; w) —8x° + 17x > O;

r) —492* > 4x + 1; 3) 17x* < 87x — 6.
a)xf+2x+1<0; a) —x% + 24x > 144;

6) 927 > 6x — 1; e) 25x% — 10x < -1;

B) —8x% + 16x > 8; xK) 81x% < 18x — 1;

r) —49x% < 14x + 1; 3) 2x? € 6J2x - 9.

2) (x + 2)(x - 10) < 0; r) (-3x + 1)(2x - T) > 0;
6) (x — v5)(x + 300) > 0; 1) (1 - 22)-x — 6) € 0;
B) (x - 8)(50,1 — x) > 0; ) (1 — 49x)(dx + 1) > 0.
Peruntte HepaBeHCTEO H YKAMKHTE CYMMY BCEX €T0 LeJ0YHCIIeH-

HEIX pemteHmit:

2) 8x + 2 > (dx — 8)}38x + 2);
6) 5x — 1 > ng_n;

B) (4 - Bx)(x + 9) > 251,
r) 5(4x + 8) > (4x + 3)%

) 18x — 27 < T(2x - 3)%

e) bx + 25 > ("T”)a

PellinTe HepaBeHCTRO:

a) 34 — 4x < (6x — 51)%;

6) (835 — 49x)(4x + 1) < (20x + 5)%;
B) 25 — 15x < (9x — 15);

r) 111x — 37 > (6x — 2).

211



Pemnre HepaseHCTBO (41.09, 41.10):

41.09. a) * - 2x — 1 < 0; 1+ 4fTx -8 > 0;
6) X +4x+130; m 52— J1lx -2 > 0;
B) bxf + 4x — 4 > 0; e) —x* + J24x +3 > 0.

41.10. a) (3x + 2)(2 — 3x) > (x — 2}(2 + x);
6) (8 — 3xN3x + 8) < (2x - 1)(3x + 52);
B) (4x — T - (2 - 3x)* € 0;

2 2
o (] o (e 152,

2 2
x) (2—x+3x4"'2) 4(1;x—x+1);

2 2
x+1 x+2) (x+3 x+5)
— - = | =— - —] .

e)( 2 3 n 5

41.11. Pemunre ypasBHeHHe:
x* -bx—-6
a =0
) 316 - x* ?

6) (x* - T2 — 18x) (V2 + 16x — 4 + V10x - «* + 8) = 0;

x} —8x - 12

=0.
x ~dx +-x' —x+ 20

B)
41.12. Peminre HepaBeHCTRO:

8) 6x ~ DV=x* + 2x + 1) > 0;

6) (5x -~ D(J=2® + 2c + 1) < 0;

B) 5x ~ 1)(Vox? + 4% — 4 + 20 + 4) > 0;

DGr-1)(or? +dv— 4+ 20— 4) > 0;

2 Gx - )(V=x® + 4x - 4 + 2x - 4) < 0.

41.13. ITocrpoiiTe rpadpHK GYEKIHE H VKAYKETEe BCe SHAYEHHA X, OpPH
KoTOpRIX f(x) =05 f(x) > 0; f(x) < 0; f(x) = 0; f(x) < O:
a) flx)=58x—1;  B) f(x)=x° - 4x;
8) f(x) = 4 — 3x; r) fix) = x* + 2x - 8.
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41.14. ¥xaxuTe BCe 3HaUEHHA X, NDPK KOTOPHIX f(x + 1) = 0;
flx—1>0; f(-x)<0; f(-x - 1) 2 0; f(dx —~ 1) < 0, ecou:

a)f(xy=2*-6x+9; ) fix)=-2-2x+ 8
) fx)=2"—x+ 1; o) f(x)=-2*+ x — 0,25;
B) f(x) = —x* + 10x; e) f(x) = ~x* + 3x — 4.
41.15, HaitauTe npoMeRyTKH SHAKONOCTOAHCTBA CAEXVIOMIMX BYHKIIHIA:
a)y=4x' - x + 14; r) y = 5x — 22° — 12;
6) y = Tx ~ 32" + 40; D y=4x"-4x + 1;

B) y = 156x* — 42 — 52; e)y=x"- xJ2 - 0,5,

44.16. [IBa mepaseHCcTBA f(x) > 0 H A(x) > ( HA3HIBAIOTCA PAGHOCUND-
HbiMU, €CIH OHH ofa He HMeHT PelleHUH HJIH HX MHOKEeCTBA
pemteHni copriagaior. IIpu s1T0M MOMCHO HANHCATB

flx) >0 = h(x)> 0.
BriscHHTE, ABIAIOTCA JIH DABHOCHALHEIMH Iaphl HepaBeHCTE:
2
8) x> 16x - 64 m x - 4 < (%} ;
B)x’>x-4umxt+1>0;
B) 5x% > 4Tx —~ Td w x* + 4 <€ 4dx;
Nx<sx-9uma’+4<2x
41.17. Cpenn Bcex umcell, yAOBNETBOPAIOMAX HEPABEHCTBY x° — x > 17,
HaliinTe Te, KOTOphIe VAOBIETBOPAIOT HEPABEHCTBY X° — X » 2.
41.18. Cpegu Bcex ymceN, VAOBJETROPAKIIHX HEPABREHCTRY
3+ - 111x > 0,11,
HalguTe Te, KOTOPEIE VAOBIETBODAIOT HepABEHCTBY
111x — 8x% < 0.
41.19. CpenH BCcex vHceMd, YIOBACTBOPHIOIIHX HEPRBEHCTBY
5x* — 3x < 100,1,
HaHZHUTe Te, KOTOpBIe YAOBJIETBOPAIOT HEDABEHCTEY
8x — 5x* < -8.
41.20. CxoAbKO MEeNOYHCHeHHEIX PeIlleHH HMeeT HepABEHCTRO!
B) X" —-6x—-14<0; 6)2x°-3x-144<0?

41.21. Hedigare abcuuccehl Todek rpadbura GyHRIMR ¥ = x° — 8x + 1,
OPOHMHATH. KOTODPBLIX MeHbllle 5.

#1.22. Haiinnre TpPOMeXYTKH YHCAOBOH mpAMoii, HA KOTOPHIX rpa-
ux dyarnHH § = —x* pacmosniosten Brule rpadAKa GYHKOMN
y = 3x — 40.
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41.23. BocCTAHOBHTE 3a0HCH KEAADATHLEIX HEPDABEHCTE, HMOIONIHX 3a-
AAHHBIC MHOMCCTBA pPelleHW HIM He HMeIIHX peIleHWii:

a) 3x% ... 0, (—2; %)

6) —x’ ... 0, (—90; —2) U (8; +o0);
B) 5x% ... 0, (—°0; —6) L (0,1; +<0);
r) 422 ... 0, [-2,5; 0,5);

a) -x* ... 0, {~6);

e)d4x*... 0, R;

x) 2% ... 0, HeT pemeHwmit.

Pemunre HepaseHcTso (41.24, 41.25):

—2 .. . ®=8 o
MN2U.2) T 71 =0 B) 7 10z 111 - O
3 - Ji5 ) _10+ 2%

O rrx-1°0 D adt-x-7 0
x° . & -3z + 4 .
41.25. z) 2 -Tx - 11 < 0; E) 2 - 3x =6
xz }0' (lo_xg)s < 0

L ar— D F _z e+l

41.26. HocTpoitre rpabur byHroOMn:
a)y=8x-1- s/—?;
6) y=3x° — 26 — -x* + 6x — 9;
B)y=3x’+5x~1+x-\j—(xz—12;
Ny=38x-1- m+m;
NDy=2x+3- v-2% + 6x -5 + 3J-x* + 12x — 35;
e y=x+1+ y-(x - D*(x - 2°(x + 3P(x + 4.
41.27. HalimuTe BCe 3HATEHHA NApaMeTpa @, IPH KOTOPHIX CYIIECTBY-

eT XoTA 6K 0JHO 3HAUEHHE X, YAOBJIETBOPAIONEe KAMAOMY H3
yenopuii: X — Tx+ 6 <0nx’ — (a + 10)x + 10a = 0.

41.28. Hailiaare nce 3EaueHHA NapaMeTpa b, NPH KOTOPHIX CYIECTBYET
POEHO OFHO YMCHO, VAOBJETEOPAOIEe OGHOBPeMEeHHO HepaBbeH-
crey x* — Tx — 18 < 0 u ypasHenH0 x° — (1 + 2b)x + 26 =0.

41.29. Hailigwre Bee 3HEAueHHA NapaMeTpa b, NPH ROTOPHIX CYIECTBYET
POBHO OHC MHCJO, YAOBJAeTBOPAKIICe OTHOBPEMEHHO Hepa-
BeHCTBY X° — 4x — 21 > 0 Z ypaBHEHHIO

-(1+20)x+1+b=0.
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41.30.

41.31.

41.32.

41.33.

41.34.

41.35.

41.36,

41.37.

41.38.

HaiigaTe BCce TaKkHe 3HaUeHHMA NapaMeTpa &, IPA KOTOPHIX He-
P&BEHCTBO BHIMIOJIHAETCS Ha YKA3AHHOM IIDOMEXHYTHE:
a)x*-3x-10<0 (-1; a);

6) x* + 6x — 16 > 0 (5;%];

B) x> + 4x — 32 < 0 (-8; a + B];
r)xf—(2¢ + )x + af@a + 1) < 0 (0; 1).

OnpenennTe Bce 3HAueHHA NADAMETPa @, TIPH KOTOPHIX JMC-
KPHMUHAHT KBAAPATHOTO TPeXdJCHA IMOJOMKHTENIeH:

a) ¥ —ax + 8; Byax’ — x + T;

6) x* — ax — 2a; r{a-38)x*—-(a—-Dx+a.

Haiigure Bce 3HaUeHMA ¢, NPH KOTOPHIX HEPABSHCTBO BHINOJ-
HAeTCA NPU BeexX 3HaueHHAX X%

By +2x—2+a>0; B) ax’ + 2x + 4a < 0;

6) x* +2ax +a >0; ryax’ + 2ax -1 < 0.

Hafifinre BCce 3HAuEHWA @, NPH KOTOPHX He CYIIECTBYET HH
OfIHOTO 3HAYEHWS X, NPH KOTOPOM BHITIONHAETCA HEPABEHCTRO:
a)xl+2x—-2+a<0; B) ax’ + 2x + 4a > 0;
6) x* + 2ax + a < 0; r)ax+ 2ax-120.

Haiigure Bce 3HAYEHNA g, [IPH KOTOPBIX CYIIECTBYeT, M0 Kpaii-
HeHd Mepe, OAHO pelmeHHe HePaBeHCTBA:

a)x* —axr+4<0; Bax’ + 2/3x -2+ a < 0;
6) x* —ax +3>0; @-2)-4xJ2 +a>0.

Haifiaure Bce 3HaueHHA @, NPY KOTOPHIX CYLIECTBYET TOABKO
ONHO HeNOUNCASHHOe PellleHNe HepaBeHCTBAa:

a) * — 2x + a < O; B) ¥ — 2J17x + a < 0.
6) 22+ Tx +a <0

ITpn KaKHX BHAYEHHAX @ CYIIECTRYeT DPOBHO JeBAThH OEJodHc-
JeHHBIX pelleHH#l HepapercTsa x° — 8x + a < 0?

Hokaure, uro npnt b = 7 mepasencrso 3x° — 2x + b < 0 He
HMeeT pellleHHMH, M HaliAlTe BCe TAKHe IOJOMMHTENbHBIC UHC-
na g, BNA KOTOPBIX AAHHOe HepaBeHCTBO He HMeeT peiieHMHE
Bna BceX b ma nipomedkyTra (7 — a; 7 + a).

Hokasxnre, wro npa b = T HepaBeHcTBo 3x° — 2x + & < 0 He
HMeeT pellleHH#l, 1 HaiauTe BCe TAKHe IOJNOMHTENbHbIe UHC-
aa g, BNA KOTOPHIX AAaHHOe HepaBeHCTBO He HMeeT perieHMH
&na Beex b ua mpomedkyrka [T — a; 7 + al.
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41.39. Haiianre BCe Taxue 3HaueHMA NapaMeTpa 4, NPH KOTOPHIX HA
npoMesryTEe (¢; @ + 1) ecTs XoTA OB OGHO THCJO, VAOBIETBO-
pAOmee HePABEHCTBY:

A -Tx+6<0 B) 3%’ —x - 2> 0
6)B6x*—5x+1< 0 10 +7x+ 130,

3apanMA AN NOBTOPEHHA

41.40, Chopmynupyiite onpenesleENe KBAAPATHOT'O HEDABEHCTRA OTHO-
CHTeNLHO ONHOH TiepeMeHHOIl.

41.41, Peminite HepaBeHCTBO OTHOCHTEABHO X:
a) 2&° — 6 > 3x% — 22;
6) x* < 8x;

1a)~x?2 < 8x;
r) 22 + 25 < 10x;
n)-‘?—+3€2x—1;

e) x* + 25 2 10x;

®) 32 - a - 1 < 3ax® + 2(x ~ 2a),
rie ¢ — Heroropoe bMKCHpOBaHHOE, pasHoe 1; GoJblllee
100; Menbilee 0; DpoM3BOJIBLHOE YHUCHO,

41.42. TTepeyucauTe BCe BOIMOIKHEIE BUALI MHOMKECTE PellleHHE KBajA-
PATHOrO HePABEHCTBA OTHOCHTEJNLHO OAHOH mepemeHHON. Kak
Ha3EIBAKOTCA 9TH MHO:KecTBa? HMaobpaasmte kakjgoe M3 mepe-
qHCIeHHEIX MHOKeCTB Ha PHCYVHKe.

41.43. Yro osuauaer tTpefopamme: «PelmnTe cHcTreMy HepaBeHCTB»?
41.44, Pemnure crcTeMy HepaBeHCTB:
8x — T > 3x + 48, 1< 5x% + 6 <56,
a{4—5x’€5—6x; {2—3(4—::)@—4(1—::).

41.45. llogGepure YHCAC @ TARK, UTOOBI JaHMas# CHCTEeMa HEDPABEHCTB
HMeJIa XOTA OBl OfHO pellleHMe, ¥ KaXKHTe BCe TAKHe SHAYCHHA .

x2 >0, x 25, x? £ 16, x* <5,
a} 6) B T
x> a; x> a; x> a X< a.
41.46. Yro osHauser TpeboBanme: ¢PellliTe COBOKYIIHOCTE HEPABEHCTE ?
41.47. PeminTe COBOKYIHOCTL HepaBeHCTB!
2) B8x — 7 > 3x + 48, % 2 -201 -2 <38 -2,
4 — 5x* < 5 - 6x; 2-3(4 - x) < —4(1 - x).
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41.48. lIna xaxtforo sHeYeHAA NAPDEMETDA € PeIllHTe COBOKYIHOCTDL

HepaBeHCTB.:
¥ < 25, x* <5, 235, 2 < -5,
a) [ 6) [ 8) [x r) [x
x<a x < a; x < a x> a.

41.49. CocTaBrTe KBAJPATHOE HEDABEHCTEO, MHOMKECTBOM pemeHH
KOTOPOro ABIASETCH:
a) npoMesxyTokK (2; 5);
6) obbefitEeHHe ayueil (—oo; —7] U [1; +o0);
B) TouKa 1;
') DPOMEKYTOK (—00; +00),
41.50. PeminTe cHCTEeMY HepaBeHCTE
2x<x*+1<2x+16<x+a
OIS KajR[oro sHadeHHMA OapaMeTpa da.

§ 42. NOKASATENLCTBO HEPABEHCTB
42.01. Ilycts a — b = 7. Horamure, aroa > ha>b+3;a—-5> b+ 1,7.

42.02. Nlycre ¢ + ¢ = 8, Ucnons3ys HepaseHerso af — 2ac + ¢ > 0,
JIOKa3KHuTe, uTo @° + ¢ > 32, a' + ¢* > 512. lIpn Karux 3Ha-
YeHHAX G ¥ ¢ HepaBeHCTBO 06pamiaeTca B PaBEHCTBO?

42.03. NapectHO, uTo m’ + n® = 1, npuvyem m > 0 u n > 0. Jokaxkure
HePAREHCTRO H OODeJeNHNTe, IPH KaKHX 3HAYeHHAX mun
HepaBeHCTRO OGPANIAeTCA B PABEHCTBO:
ayms 1 Bgm+n=1; nm*+ <1
6) n > n%; r)m+ n <2 e) vm +Jn > 1.

42.04. loka:XHTe HeDABEHCTEO H OIpefesINTe, NPH KAKHX 3HaYeHHAX
nepeMeHHRIX HePABRSHCTEO o0pamifaeTcsas B PABEHCTRO:

a) @ + b® > 2ab; r)\/3+b’+J3—bg>6;

2 2
6) a*d® + % > %ab; ) j‘ﬁ > 92
2
B) m + o7 > 3; o BEXE <y

42.05. Hoxra:xnTe HepaBeHCTBO H ONpele/iNTe 3HAUCHNA NepeMeHHEIX,
opn :co'ropmx HepaBeHCTBO 0o0palljaeTcad B PaBeHCTEO:

a) et + —2— >3 ) 2+ BL 54

1+4 1+ 4x°
6) 8a + 752 < -1,5,a<0; r)0,1x+@<0,2.
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42.06.

42.07.

42.08.

42.09.

42.10,

42.11.

42.12.

42.13.

218

HaiianTe HamMeHblIIee 3HAUCHHE BHIpameHHA:

2, 4, & + 9 +16),
a) x* + et B) B
pt - 2p + 622

88 — 23+ 36
6) ———— p+1i

" sy 8> 03 )

,p}—l.

HafianTe Hamboislillee 3HAMeHHE BHIpAKeHHHA:
2

X 19s
; ——, 8> 0;
2) x+ 4 B) 643"’+4’s 0;
1742 11¢
— "t —————————— > .
)t‘+7t"+49’ ) 7 _6t+ 225 | 0

JoraxHTe HEPABEHCTBO M OTIPEAENHTEe SHAYCHHA IIePeMEHHEIX,
TIPH KOTOPHIX HepaBeHCTBO ofpamraeTca B paBeHCTRO:
2 2
a b o’
+ + .
a)1+a‘ 1+# 1+c‘<1'5’

L

0y |-

6) €C/lM @ ¥ ¢ — NONOHHTEALHEE UKCIA, TO 5 + 5 % +
B)a’+ ¥ +c?+8322a+b+c) c e

IIycrs a, b, ¢, d — monoseuTeNbARE ukcila. Jora:kHTe Hepa-
a+b+c+d > Jab + ed
4 2

BEHCTBO H ¢ ero OOMOIILIO JOKA-

JKHTE HeDaBEHCTBO W > Yabed.

Jdokaxure HepaBeHCTBO U OnpefieuTe 3HAYCHUA KepeMeHHBIX,
NpA KOTOPHIX HEpPaBeHCTBO obpamaeTcAa B PABEHCTEO!

) a' + b+ ' + 16 > 8abe;

a+b+c) ab + ac + be,
6)( 3 ); 3 ’

1,1.1 1 1 1 . ]
B) a+b+c;:fab'+ r_ac-'-_r—bc’ Tae a, bue IONOMKA
TeJabHEIE YHCIA.

JoxaxuTe, 4TO eCAH @ H b — DmOJIOMHTe/IbHEIe THCIA, TO
a+b a b
l1+a+b a+1 b+1

I[OR&:RHTG, UTO eCJ/IH IPOH3BeAeHNe YeThipeX MOJOXKHTEABHBIX
yHceJl paBHO €efHHHEIE, TO HX CYMME& He MeHbIlle YeThIpeX.

1 1 1 1
Hoxamure, uTo %+m + 302 +...+@ > 0,5.



42.14,

42.15.

42.16.

42.17.

42.18,

42.19.

42.20.

Joraure, 4TO eCAN ¥ — HATYDANBLHO® YHCAO, TO
1 1 1 1
R R+l ke

H, NOJBIYACE 9THM COOTHOILIEHHEM, NOKAMATE, YTO:

1.1 1 .1 1.
a)-§+?+..-+r“)2>§ ﬁ,
1 1 1 1
s <1-—
0 7y 100° 100

10°% +1 _ 10™° +1
Hoxkaxure, 1TO 0% +1 - 107 +1°

Hoxamure, aTo:

12.3%.5°. ... 99 < 1#-3 .5 .., -99 .
8) P g .. 100 @E-1) L@ -1D -6 -1 .. 100 -1’
12.3% -5 ....-999% 1

< ;

6) or 47 67 ... 1000° 1001

1-8-5-...-187 _ 1
8 374 6....168 - 13

JoxaeuTe, 9To:
#5710 @ -1 -1 .. (0 -1
8) 6. 100° 2% . 42.6° ... .100° ’

8.5 . 7. ... . 1001

6) o 1000 > 1003
3.5-7-..-1023

® 316 .. 102z > o%

HoxaskuTe, YTO NPH JIOORIX FJHAYEHHAX X BRIpaxeHue x* — x° +
+ ¥ + 1 NpUHHMAET TOJOKHTENbHEE 3HAYCHUS,

JoKa»HuTe, UTO OPH AKDEIX SHAYEHHAX OVKEB CIpPAReAJHERI
HepaBeHCTERA:

A+ +2xy+2x+ 2y +1 320

6) 9x° + 4 + 4y — 12x + 5 > 0;

B) &° + b* + 2ab(b — a) + 22’0 > 0;

r)12p° + ¢+ 16p + 4q — 4pg + 22 > 0.

Jokaxure, uTo 1IpH JOOHX 3HAYEHHAX 4, b, ¢ COpaBelIHBO
HepaBeHCTBO a b(b ~ ¢) + bc(c ~ a) + c®a(a — b).
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42.21.

42.22.

42.23.

42.24.

42.25.

41.26.

42.27.

42.28.

42.29.

42.30.

42.31.

42.32.

210

I[OK&?KHTB, YTO eCAH NpPpOH3BeAeHHe ABYX LOJOKHTEIBHRIX
YHCEeJa ecTh NOCTOAHHOEe 4YHCcio, TO HX CYMMa JOCTHTAET HAH-
MeHbIIero 3HaYeHHs, eCJIH 3TH YHCJIA DABHEI.

HaiiguTe HaHMeHLIIee SHAYEHHE CYMMH g4 + b, ecox ab = 25,
a>0.

HaiiguTe HANMeHBINEGe 3HAYCHHe CYMMEI 8 + 81, ecau st = 50,
> 0.

HaitanTe HanMenRbillee 3EaYeAne CYMMEL 5x + 3y, ecan xy = 60,
y=>0

,[[OR&JRHTG, qTO €CJAH CYMMA ABYX IOJOEKHTENLHBIX HHCEA 110
CTOAHHA, T0 HX NPON3BSOeHHe JOCTHIaeT HanGoJsilero 3HaYe-
HHA, eCAH 3TH YHC/JA DABHEI.

Hafigute Hanfojlbmee SHAYEHHe UPOHIBEEHHA MOOJOMHTENb-
HBIX 4YHCed ¢ H b, ecan ¢ + b = 100.

Hatigure HauGosbINnee 3HAYeHHE NPOUIBEJCHHA Xj, €CJH
52 +y =500, x>0,y >0

Hafizure Haubosbilnee 3HaueHHe NPOR3Be[eHHA XY, €CIH
Bx+ Ty =700, x>0,y>0.

Obosnaanm max {4; B} marfonswee us A u B uacso, a min {A; B}

HauMeHbIee u3 A B B aucno. Hoxaxure, 910!

a) max {A4; B} > C Torma m TOJNLKO TOrAa, Korma A > C HiH
B> C;

6) max {A; B} < C Toraa n Tonsko Torfa, korga A < Cu B < C;

B) min {4; B} < C rorza ®m Tonbko Toraa, xKorgs A < C miam
B < C;

T} min {4; B} > C Torga u ToAsKO TOTAA, KoTAa A > Cu B> C,

OrMeTbTe Ha KOOpAMHATHOHN NJIOCKOCTH BCe TOUKH (X; Y) Ta-
KHe, 4TO:

a) max {x; 1} > 5; 8) min {100; y} < -1;

6) max {1; y} < 5; r) min {x; 100} > -1,

Hycts f(x) = 3x + 5. JokaxkuTe, uT0 npH JI0G0M 3HaueHUH X

fx + 1) > f(x).

7
HOyers f(x) = x° — X JoxaaTe, 4YTO H3 HepaBeHCTB&

x, > x, > 0 caegyer, uro f(x,} > f(x,).



42.33

42.34,

42.35.

42.36.

42.37.

42.38.

42.39.

41.40.

42.41.

xX*+4xr+ 8

. JoramuTe, 410 rpajpur GyHRIHKE [ = o+ av + p Pacmoxara-

eTcA He BHILIE NMpAMo# y = 4.

JokaxkHTe, uTO NpH ¥ > 0 Bee TOURK rHmepbosbl xy = 4 NexaT
BhILIe ToYeK npamMolt 2x + 3y = 6, a npu x < 0 — HEKe.

X -2 +x

JHokaxuTre, uro BCe TOUKM rpadura f{(x) = 211 JeHAT

Bbime ToveK rpadpmea GyRknME ¥ = x — 1.

JlokaKkuTe, UTO BCe TOUKHM rpadire DyHRIHH
fxy=2"+1+ 73
b
JIexaT BhINe ToueK rpadburs GyHKRINH g(x) = ———T—=—
3+t + 4

HaliguTe BCe mapsl 9HceNl g B M, BJA KOTOPHIX

a+5 ,20-5_o_ f_ 1
-8 avs 2Tl

Karep mpomes nyThs OT NPHCTAHE A o npucTaHEd B U BepHyJN-
cA ofpaTHO, OAHOBPEMEHHO C HHM PTOT ¥e IIYTh 10 Imocce, Axy-
MM PAJOM C pPeKoil, mpoAenan MOTOUMKJIHCT. CHODOCTE MoO-
TOLHKINCTA PABHA CKROPOCTH KaTepa B croadeil soge. CpapAEnTE
3aTpAuEeHEHOE KATEPOM ¥ MOTOOHKANCTOM Bpemsa (Goubiie,
MeHBIIIe, PABHO).

Cofaka M KOIIK& CTAPTYIOT B OZHOH M Toil e TouKe A mo
oxkpyxHEOCTE. Cofarxa HA NMPOTASKEHHH BCETO IYTH IO OKDPY-
HOCTH GedKHT ¢ DOCTOAHHOH CHOPOCTBIC, 4 KOLIKA NMOJOBHHY
OYTH 00 OKPYRHOCTH OeHT co cRopocThio B 20 pas Goapliedt,
yeM coBaka, & BTOPYI0 NMOJOBHHY €O CKOPOCTHIO B 2 pada MeHb-
meit, yem cofiaxa. KTo nepemM 3 HEX BepHeTcH B TOURY A?

Kona u Baca genator Hekoropywr paGory 3a T gHeil. Ilera u
Koua penator 2Ty ke pabory 3a 3 gHeil, a [lera u Baca sty ke

paboTy Aenaior 3a 9 gHel, Chaesas BTpoeM paGOTY, OHH MOTYyIHIH
sapmnary, Kro noayuwn GoJjbiie BCeX, & KTO MeHEIe Beex?

3aja4M reoMeTpHYECKOTO COfePIKAHMS

Hoxaxure, uro B Ja1000M TPeyroJbHHKE noayiepHMerp GoJL-
me aioboit ero cTOpOHEL
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42,42,

42,43,

42.44.

42.45.

42.46.

42.47.

42.48.

421.49.

42.50.

42.51.

222

JokaskuTe, 4T0 CYMMa JHATOHAJEH BHIMYKIOTO 4€THPeXyTONb-
HUKA8 MEHBINle €T0 lepHMeTpa, HO GOJbIle eT0 mOJyIepHMeTpa.

ITycre M — BEYTpeHHAS Touka TpeyroasHura ABC. Yepea
Touky M npopeau orpesku AA,, BB, m CC,, rae Touku A,, B,
u C, meaT, COOTBETCTBeHHO, Ha cTtopoHax BC, AC u AB (ra-
KHe 0TPe3KM YACTO HASHEBAIT Yegliaramu TpeyroisHura). Ho-
KA HTe, YTO CYMMAa JJIHH NepeceKaiIIAXCA B OJHOH TOMKE
TpeX YeBHAH TPEYTOALHHKA JAKJIIOUeHA MEeKAY €T0 NoJXyuepH-
MeTpOM M mepHMeTpOM, T.€. p < AA, + BB, + CC, < 2p,

HoxaxtuTre, 9T IJIOMAAL TPEYTONbHMK& MeHbINEe NPOH3IBEAE-
HHEA JOBEIX ABYX €ro CTOpPOH.

HoxamnTe, 4T0 ON0MAAL TPeyroJsHUKA He GOJIbIIe MOJTYyIpo-
HspelleHHa JO0LIX OBYX €ro CTOpPOH.

JIokaKKTe, YTO MIOIIAAL TPEYTOJABHNKA MEHbINEe CYMMBI KBAT-
paToB AOOKIX ABYX €ro CTOPOH.

Hoxasxure, 4T0 YABOGHHAA NIOILNANL TpeyrojbHUKa He GOJb-
¢ CYMMBl KBAJIDATOR MIOORIX ABYX €rc CTOPOH.

JokaMxHuTe, YTO NJAOIIAAL TPEYTrOALHHKE MeHblle lIecToit
YACTH CYMMEl KBAJADATOB BCEX ero CTODOH.

Hokasmre, ¥T0 B A06oM Tpeyronsamuke (p — a)(p — b} < 5

H onpeAeiunTe, MOMeT JH ASHHOE HEPABEHCTEO OOPATHTECA B pa-
BeHCTBO H €CA1t 3T0 BO3MOKHO, TO OnpeAciHTe, B KAKOM CIyYas.

IIycts ABCD — BHOYRILLA 4eTHIPeXyTONBHHK ¢ IJIOMIAABIC S
H graroHanaMi AC n BD. loraxure, u410:

a) AC - BD 2 28;

6) AB-BC + CD-AD > 28;

B) AB-CD + BC-AD > 28.

JoramuTe, 9TO ANA JKOHIX NOJOMHUTEABHBEIX YHCEN X H ¥
1,1, 4
x y ox+y
C moMombI0 PTOTC HepaBeHCTBA AOKAMIHTe, UTO AJA Tpe-
YTOABHHKA CO CTOPOHAMHA &, b, ¢ A NOJIynepHMeTpOM P BHIION-
HAETCA HEPABEHCTBO
1,1,1

1 i 1 (_ 1.1
p—a+p—b+p—c;22+b+e)°
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§ 43. NPHEMIKEHHLIE BLIYMCIIEHMSA

SanminuTe UPHUMEpPHEIA Bec H POCT BAIIETO COCela MO riapTe.
YTouHRTe 9TH AAHHBIE ¥ HEr0 M BHIYMCAHTE abCOJKTHYIO IO-
rpelHOCTE.

IlogymMaiiTe 0 TOM, CKOABKO B Balliell MIKOAe YYAIIHXCH.
JanAmnTe mMpeAnoJaraeMuEId pPe3yALTAT. ¥ TOUHHTE Pe3VABTAT
B WKOJLHON KAHIeAAPDHH H BEIYHCANTe AGCOJIOTHYID IIO-
I'PEIIHOCTE.

BenoMHKTe, 1eMy paBHA IUIOINSOL Bamiell KOMHATEL. SAlHIIH-
Te pe3yABTAT. ¥ TOYHATE MICUIANE KOMHATRI, IPOREIA H3Mepe-
HHA HIH 3AIJISHYB B JAOKYMEHTH HA KBAPTHDY. BHuUHCIHTE
a0CONMWTHYIO NOrpelHoCcTk.

HocMoTpuTe HR KAPTY M BANHINHTE, YeMy, HA Balll B3TJVIAZ,
paBHO oTHOIIeHHe NMioinageli ¥YxpauHm u Benopyccun. ¥YrTou-
HUTE IVIOUIAAH 3ITHX CTPAH N0 CHPABOMHHKY H BHYHCJIHTE
aBCcoNOTHYE MOrpelllHOCTE.

Hoaymaiite, CKONBKO MOTYT CTOHTH KHJIOTPEMM CAMOro ZOpo-
10r'o M CAMOIro AellleBoro chipa. SanuilinTe pesyiabTaTe. 3aiign-
Te B MAragWH M YTOUHHTE CTOMMOCTH. Brrumcnure abconior-
HYI0 H OTHOCHTEJHEHYID MOrDerrHOCTH,

BapecsTe Ha Becax OyxaHKY uepHoro xnefa, CDARHHTE PERYIL-
TATE] BIREIIMBAHUS ¢ MHDOpMaLIHel, MoayuYeEHoR v IpojaBis.
BruncauTe aGCOMIOTHYI0 MOTPEITHOCTE.

IlopgymaiiTe, CKONMBKO IJIATHT B MECAL 38 KBADTHPY BAIlla ce-
Mbf., 3aNMITHTE PedyAbBTATHI, ¥ TOYHHTE Pe3yJLTATH IO AO-
KyMeHTaM. BuIuyncanTe aGCOAKTHYI0O X OTHOCHTEABHYIO IIO-
I'DEIIHOCTH.

IIporomMeHTRDYIiTe clefyIoliHe NpemiloHeHn.

a) B ropoge N npubnuanrensHo 2 MJIH SKHTelen.

6) B 1 m npubausurenscuo 100 cm.

B) B 1 ¢vaTe npubnnautensno 400 r.

r) IlepuMeTp TpeyroisHAKA OPHOIHSHTENBLHO pPABEH CYMME
AIHH ero Tpex CTOPOH.

1) B mpaMoyroasHOM TpeyralbHIRe ¢ yivioMm 30° orrolllerme Gons-
IIeTO KATETA K MeHbIIeMY npuOiIMaMTeaLHO pasHo 1,7.

e) B mpamoyronsEOM TpPeyroasHHKe ¢ yraoM 30° orHolledaue
THIOTeHY3hI K MEHBLIeMY KATeTY HpPHOJIH3HTENLHO PABHO 2.

) B mrone ¢ HomepoM npHbanamrensHo 200 yuarca posHO
200 yaeHHKOB.
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3) B mkone ¢ Homepom 317 yuarca npHGAN3HTENbHO 317 yua-
HIuxcs.

H) B HammeM 3afauHHKe NpUGAHZHTEAHHO ... JHCTOB.

K) #eHa roBopHT, YTO 3HAET TeMy « [ IpHCIHIKeHEHEIE BRIYHCTE"
HHAA* TpHOINSHTENLHO Ha 3.

IlocTpoifite mapannemorpaMM co cropoHami 13 em 1 17 em,
OCTPRIM YTUIOM 35°. OnpefequTe Ha I'’as npHOIHKEHHOE FHA-
yeHMe LIHH ero HUATCHak ell M 3anuiInTe peayianTaTh. H3-
MepbTe DHATOHAJH JHHeHKOH M, cuHTAA pPe3YJbTATH H3Me-
peHHH 3a TOuHEIe, OnpeleAnTe AGCOMIOTHYIO HOIPELIHOCTE.

IlocTpoiiTe TpAMOYTOABHEIH TPEYFOJNBHHEEK ¢ KATeTAMH 7 CM H
15 cM. Onpepenure Ha rias BeJMUHHY €r0 OOJBIIENO OCTPOTO
yraa. MaMeprbre 2TOT YroA TPAHCHOPTHPOM H, CUHTAdA pe-
SYJABTATEI HEMEDEHHSA 3A TOYHbIE, OIIpeAeIHTe aﬁCOJIIOTHYIO 1o~
I'pelllHOCTE.

IloeTpofite npAMOYTrOARHEEI TpeyroibHHE ABC ¢ OCTDHIM yT-
aoM A = 37°. Hamepste rEnorenysy AB u katetrsl AC u BC.

Brrmemure 2%, A€ £ ¥ CPeBHUTE DPe3yAbTATH C IOJY-
AB’ AB’ AC

YeHHBIMHE H&a MHKDOKAABKYJIATOPE 3HAYEHHAMH CHHYCE, KOCH-

Hyca u TaHreHca 37°. BuuncanTe afcolOTHYIO MOTpPeImHOCTD.

ORpYyIVINTE YHCARA H YRAMKHTE, B KAKHX CIYuYasX NpubiHme-
HHe oAy4YaeTca ¢ H3DBITKOM, & B KAKHX — € HeJOCTATKOM:
a) po meawmx: 55,73; 666,02; 34,49; 99,5; 0,03; 599;

6) mo mecarsix: 9,35; 87,97; 999,98;

B) po cormix: 0,997; 0,4449; 0,0009,

OKpYIVIHTe YHCTA H YRAKHUTE, B KAKHX CAy4UasdX npuaiuxKe-

HHE MOAVUAETCA ¢ H3OLITKOM, & B KAKHX — ¢ HEJOCTATKOM:

a) mo THcauHkXx: 57,(34); 6,(0234); 34,(4); 9,(95); 0,(0007);
0,(0003).

6) mo AecarurTHCcAuHBIX: 9,(35); B7,(99997); 999,(9999).

Hcnonbpsya MEXPOKANBKYIATOD HAH HeJeHMe YIJIOM, 3ATHITIH-

Te AAHHEIE YHCJ& B BHAe AeCATHYHBIX ApofHell, OKpYIVIMB HX:
5, 3. . 111,

a) A0 COTHIX! U2 %, TR

. 51, 13. 25. 26
6) g0 THICAYHLIX: 61° 17’ 26’ $25°

YrRamuTe, B KAKHX cAydYeAXx npubamxeHHe DOAVHAETCH ¢ M3-
ORITKOM, 8 B KAKMX — C HeAOCTATKOM.



4315

43.16.

43.17.

42.18.

41.19.
43.20.

43.21.

43.22.

43.23.

1

. JeCATHIHYIO 3aHHCH YHCAA > OKDPYTJIMAH, OCTABMB B 3alHCH
2001 oudpy nocne sanaroi, Haligure oo mudpsl.

Hcnone3ya TaONHOK MIH MHKPOKANLKYJIATOP, 3aMHINHTE JAH-
HBle YNCA& B BHAe HeCATHYHRIX Hpobeil, OKPYIJIHB HX:

a) o COTHIX: sfé; \ﬁ; Jﬁ; \/49,033;

6) 10 THICAYHHIX: T3 JI;; x°,
YEKaKHTe, B KaKUX CAVUaAX NpHOIMKeHHe NOJVIAeTCH C Ma-
OBITKOM, A B KAKMX — ¢ HeJOCTATKOM,

JoxaxuTe, 4TO €A ¢ — OKPYIVICHHOE 0 UelBX OpHOIHMeH-
HOe 3HadeHHe auciaa x, roa — 0,0 < x < a + 0,5.

JoramATe, YTO OpH OKPYTIIeHAN THCJA KO COTHIX AGCOMIOTHAA
norpentHocTs He mpesocxoaur 0,003, ao aecatsix — 0,05,
a0 measlx — 0,5, Ofobmnre pesyabTat.

Hoxaxnre, uTo ecan x ~ 3,30, To |x — 8,30 < 0,005.

B KakMx npefedaX HAXOZHTCA YHCAO X, €CJIH H3BECTHO €ro
npuGIMAKeEHOe 3HAYCHUE:

a) x = 3,3; B} x = 9,800; ) x = 3300;

6) x = 0,30; r} x = 0,01; e} x = 3300,00?

HYCTL HAM HeH3BeCTHO TOYHOS 3HAYEHHE HHCJIA X, HO H3BECT-
HO, 4T0 OHO HAXOAUTCHA MeXXOY YHCIaMH ¢ 1 b. I[OR&JKHTG, 9710
€CJ B KadeCThe HpHﬁJIHJ‘KeHHOI‘O JHEYeHHNA YHUCJ8 X B3IATH

g ; b, T0 afCONIOTHAS IMOTPELIHOCTE He IIPESBRICHT @.
IIyete x = 3,0 ¥ = 0,4. B KAaKAX Ipegenax H3MeHALTCHA:
a) 5x; Nxt2y w) L

6) 0,3x + 2; o x - y; 3) %?

B) x%; e) x-y;

Ilyete x = 5,12; y = 0,65. B kaknx npefenax HaMeHAeTcA:
a) 3x; r) 3x + m) %3

6)1-0,2x; &) x- 5y 3)?5?

B) x°; e) x - y;
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B kakHx npefenax HAXOAHTCHA IJIOMAAL NPAMOYTOJABHHKER,
€CJIN ero CTOPOHH:
a) x =~ 5,1; y = 6,5; 6) x = 5,10; y ~ 6,507

B kakux mpefenax Haxodarca xoadbHOIMeHTH p U ¢ KBAgpAT-
HOrO ypapHeHHA x° — px + ¢ = 0, ecnu x, = 8,2; x, = 0,657

HaitauTre npubam:KeHHbIe 3HAYEHHA KOPHeH YpDaBHeHHA:
a) x* — Tx + 3 = 0 ¢ TOYHOCTBIO O HECATEHIX:
6) 2x* — 17x ~ 3 = 0 ¢ TOUHOCTHIO 710 COTHIX;
B) 5x% — 9x — 13 = 0 ¢ TOYHOCTHIO O HeaslX.

x, = 8; x, = -1 — npuban:xeHHLle 3HaueHUA HYJell KBaj-
paTEuHOM GyHEOHE f(x) = x° — px + ¢. MoXHo JN yTBepKIATD,
YTO:

a) fl1) < Oy B) f(—0,97) < 0;

0 f(N10) >0, 7(-%) <02

x, = 3,0; £, = —1,0 — npubnmKeHERe 3HAYCHUA Hymell KBaJ-
parruHofi dyHKIHE f(x) = x° — px + ¢. MOKHO JH YTREDIKIATS,
qTO:

a) f(1) < 0; B) f(—0,97) > 0;
6 f(10) >0 (-2 <o

Bura ManeeB BHUYHCAAT NPHOAMKeHHOE SHAHEHHE BhIDayKeHUA

J§1 1 HCXOAA HA TOTO, UTO 2 = 1,4. CHauasa OH BEHMUCAHA

1 1
ero Tax: = = 2,5, 3aTeM, BCHOMHHEB, YTO OT
V2 -1

1,4-1
HPPAUHMOHAALHOCTHE B 3HAMEHATE e MO HO H30aBETLCA, BHYHC-
1
JIRN TaK: =42 +1=24.
n-Eriaht :

a) Kaxoil pesynbraT TOUHee?
7
8) Brlunenure npubanmkeHHO 20e -1

Hafigute npubnuieHHbie 3HaueHHS KOpPHell ypaBHeHHA 9x* —
- 3xJ§ — 1 =0 gsymsa cnocofamyu. BossMutre Jg = 2,24
H BHYHCAHTe CHAYANS TMCKPHMHHAHT, A ITOTOM Yie LpHOIH-
KeHHOe 3HadeHHe KOpHA.

HaiiguTe AIHHY OTpe3Ks umcaoboll npamoi, Ha KoTopoM Jje-
JHAT BCe YHCJA X, DPHOAHIKEHHO paBHEIe 2, mpHYyemM afCcoioT-
H&A NOTPelIHOCT: He MpeBkImaer (,2.
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H3o06pasuTe HA KOOPIHHATHOH NMAOCKOCTH BCe TAKHE TOUKH
M(a; b), yTO OKpYIJIeHHBEIE 3HAYEHHA 4 H b COOTBETCTBEHHO
paBHH 5 H —8B, Briuncinte miuomags Guryprl, ofpazoBagHoi
9THMH TOYKAMH,

JoraKuTe, YT0 OPH NOJOMHTENBHEIX JHAYCHHAX YHUCEN @ H b
f b
CIpABeATMBO HepABEHCTBO @ < Va’ +b < a + 94 Y, TOMB3Y-

ACH AAHHBIM HepaBeHCTBOM H KBAIPDATEMH HATYPAJABHBEIX YH-

cen, omenure: /25 + 1; 25,3; /50; VB2: J228; J641;
J1,02; /4,05; \[40 044,

IlOKﬂJKHTe, YTO IPH DOJNOKHATENBHBIX 3HAYEHHAX JHCeJd 4 A b
2
(a+%)—s}a“+b= s &

2
< .
a+%+daz+b 84*

IToasaysack MHKPOKANBKYASTOPOM, BEMMHCIATE TIPHGIIMIREHAEIS
3HAYEHHH KBAAPATHOTO KOPHA IO (opMy e \fas +p=a+ %
H ONeHHTe NOTPEIIHOCTH BEIMHCASHHH, MCOONb3YyA PeaybTar

sagaul 43.34:
a) 1+ 0,3; B) /15,7 = /16 - 0,3;
6) J9,2; ) V127,

§ 44. crAHaAPTHLIA BMA
MONOMMTENBHOrO YMCIA

3anumouTe B CTAHAAPTHOM BHAEe YHCAO 4, eCHaH:
g)a=1; 6)a=12345; B)a=0,123454; r)a=12,345.

ITepereguTe (ecinH 9T0 BAM HeoDXOAHMMO) HEKOTOPBIE ACTPOHO-

MHYeCKHe IOCTOAHHBbIe B YA0OHEIE AJIS BAC eTHHHILI M CD&aB-

HHTE 3TH MOCTOAHHEIE MeMXZY coboii.

a) 1 ceetoroii rox 9,46 - 10" cm;

0) 1 apecTpoHOMAUYECKAA egHHHMOA (pacCTOAHME OT 3eMJH A0
Coxnna) 1,50 - 10" em;

B) paccroande or Bemuu o Jivan 3,84 - 10" cm;

r) paguyc Conana 6,96 10 cm;

I) pagmuyc Bemnn 6,38 - 10° cm;

e) paguyc JIyas 1,74 - 10° cm;
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3) CpeAHAA OpGHTANbHAA cKopocTh Semam 2,98 - 10° cM/c;

3) cKopocTh cBeTa B mycrore 2,998 - 10 em/c;

n) macca 3eman 5,98 10¥ r;

K) macca JIyaer 7,35 - 102 o,

BanumuTe BeSMYHHE!, PAEHEIE BAIIEMY DPOCTY H Macce, B CTAH-
JapTHOM BHJe, BRIDAKEA POCT B MHJAJHMeTpaX, a MacCy
B MAAJATpaMMax. CpaBHHTe NOAy4YeHHBIe GHCAA ¢ PATHYCOM
H Maccoﬁ BQMJIH, BmpameHHHMH B TeX JKe CAMBIX eIHHHITAX.

¥sHaiiTe, ueMy paBHO UHACIO MOJEKYJ, COOEPSKAIMAXCA B Of-
HOM MoJe: a) Bogopoaa; §) KHcIopoaAa.

Oupenennre unciao MojleKya B ofpazme cepsl Becom 10 r.

Onpenenure, KaKkoil 06BeM, BBHIpAMEEHEN B KyOHUeCKHX CaH-
THMeTpaX, 3aHHAMAaeT 1 mMoxe BOOEIL. Bupaau're aToT o0BeM
B KyOH9eCKHX MHJUIAMETDAX.

Kaxoii offbeM 3aHEMaeT OGHA MOJICEKYJIA BOSHI?

Kaxoii amaMeTp HMeeT MOJIEKY/IA BOAK, €CJIH CYHTATD, YTO OHA
nmeer popmy xKyda?



FNABA
8 AONONHMUTESIBHBLIE 3ALAYM

NO KYPCY ANIEBPbI 8-ro KNACCA
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45.09,

§ 45. NEACTBMTENBHBIE YMCNA

CKOJABKO CYILIECTBYeT PASHBIX ABY3HAYHLIX HATYPAILHBEIX YH-
cen?

CKOABKO CyLIeCTBYeT DPA3HKIX TPEXGHAYHEIX HATYDAJBHEIX
yucen?

CKONBKO CYUIECTEBYET PABHEIX AN-3HAYHLIX HATYPAILHEIX YH-
cen?

CHOMBKO PASAMUHEIX HATYPANLHEIX YUCES, MEHBIIHX MHJLIH-
apfa (10°), comep:Kar B cBoei sanuch TodpKo Hudpy 9?7 Haii-
JUTEe CYMMY BTHX YHCe].

CROJABKO PABHHX AEeBATH3HAYHEIX HATYDAJBHBIX YHCEJ cofaep-
JKaT B cBoel 3anHMCH BoceME DHOD 9 u ogny nuGpy 87 Hailtgure
CYMMY 3THX YHCel,

CKONBKO PA3IHUHEX AeBATH3HAUHLIX HATYPAJIBHEIX THCEJN CO-
JAeDIKAT B cBoeli samucH BoceMb nADp 9 1 oxry uudpy 0?7 Haii-
AUTe CYMMY BTHX dHCEeil.

BHnHiniTe B NOPAAKE BOSPACTAHHA BCe NATH3HAYHEIE THCIE,
B JAeCATHUHYIO 3aiHCh KOTODHIX BXOAAT NATH PASHBIX ITHdD:
3;4;6:8mu 9,

BuinHinTe B nopAfKe YOLIBAHHA BCE IHIeCTHIHAYHBIE YHCTA,
B JeCATHUHYIO0 BANHCE KOTODHIX BXOJAT IIeCTh PASJHYHBIX
oubp: 0; 3; 5; 6; 8u 9,

ITocrponau B pang 1001 uenorexa M MepeHYMepDORAJH CIPABA

HAJIeBO OT [iepBOT0 A0 JejJoBeK& ¢ HOMepoM 1001,

a) Karoit Homep umeer 183-i1 uenorer cupasa?

6) Karoli oMep umMeer 183-if yenosek cnesa?

B) CKONBKO YeJOBeK MEXAY JIOObMH ¢ HoMepamu 187 u 8737

r} Kaxoii HoMep MOT'YT MMETh JIOGH, CTOAIHE PAAOM C Yelo-
BEKOM, HMelomHuM HoMep 2377

1) Kaxoi HOMep MOTYT HMeTh JIOAM, CTOAIIEe depes 85 uesio-
BeK OT deloBeKka ¢ HoMepom 2377
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¢) Kakoil HOMep MOTYT HMeTh oAy, cTodamue Yepes 300 vexo-
BEK OT YEJIOBEKA ¢ HoMepom 2372

) Kakop HOMep YejoBeKa, PABHOYAANEHHOrO OT NEPEOTO H
TNoCJIegHEero B CTPOIo (ecan TaKOH uelioBeK ecTh)?

8) Kaxkop HoMep JYenoBeKa, HepejJ KOTODHIM CTOHT B 2 pagsa
Boapioe MOKei, ueM r1ocie Hero (ecJIH TaKoH YeJIOBEK eCTh)?

) Kakop HOMep YenoBeka, mepej] KOTOPHM CTOHT B 3 pasa
MeHb1Ie J1oAeii, ueM nocje Hero (ecyiH TAKoH YeJloBeK eCTh)?

k) Kakop HoMep weloBeKe, NOCJie KOTOPOI'O CTOMT CTOJBKO e
mozeit, CKOABKO CTOHT HO weNoBeKa ¢ HoMepoM T497

Ja) Yemy parHa cyMMa HOMEDOE ZEYX AKjeil, eClIH A0 OTHOI'O
M3 HHX CTOHT CTOABKO e Jioael, CROABKO NOCAE BTOPOTO.

n) M3 cTposA BRILIN BCe JIIOAM ¢ HOMEPAMY, AenanpuMuca Ha 3.
CronbKo Mofieif 0CTANOCH B CTPOIO?

H) Iepprie 100 yenoBek mepelliii B KOHell CTPOA H BCTAAH B
Ipe;KHEEeM TOPAAKe 34 MOCJeSHHM, 3aTeM JMIofeil 3aHOBO ne-
penymeposaau. Karoli HoMep cran y weloBera, HMeBILIETO
mOMep 4677 537

CylecTByer JIH HAHMEHbINIee HATYPAJIBHOE WHCIOT
CymecTpyer a1 HanGosibliee HATYPANSHOE THCHOT

HaiiguTe MOAYAL Pa3HOCTH ABYX HATYPANBHEIX YHCEN, eCJH
MeXAy HHMHU HeT HH OJHOTO HATYPAJBHOTO WHCJA.

CroabKe HATYpPANBHHIX YHCEN HaXOZWUTCA Ha JAHHOM IIpOMe-
wmyrre? A Kamgoro IpoMeyTKa YHa:KHTe HaMMeHBLIee H
HauGo/IbITee HATYpPANLHEE YHCHAA, HRXOAANHECH HA HeM (eciu
TAKHE ecTh):

a) (1,3; 9,7); r) (1000; 1001);

6) [12; 122); a) (9999; 10 001).

B) (134; 1345];

BeprO JH, 4TO, €CJIH HAa OpoMexyTHe BHOR (@; D) comepkarca
HATYPAJBLHEIE YHCH&, TO CpelH HHX eCTb HaMMeHbllee H HaH-
Gonsimee?

CKOJMBKO HaTYDANBHBLIX MHCEJI MOKET COmepIKaThCa Ha IpoMe-
wyrre (a; b), ecima >0 u b — a= 73,57

CKOJBKO HATYPANBHBIX YHCeJl MOYKET CONepIKATHCA HAa OpoMe-
wyrie (a; b), ecim a > 0 m b — a = 7357

CRONIbKO HATYPAJLHBIX THCEN MOXGET COeDIRaThCH HA IpoMe-
smyrke [a; b), ecma > 0n b — a = 73,57



45.18.

45.19.

45.20.

45.21.

45.22.

45.13,

45.24.

45.25,

45.26.

45.17.

45.28.

45.29.

45.30.

CronbKO HATYPANBHEIX YHCEJ MOMKET COAEPMATHCH Ha IpoMe-
smyrre [a; b), ecnu a >0 u b — a = 7352

CKONBKO HATYPANLHEBIX UHCEJ MOMeT COfepKAaThea Ha Ipome-
mytre [a; b, ecnm a > 0 n b~ a="735?

Kakue 3HaYeHHA MOMeT OIPHHHMATL PasHOCThR 4HCea ¢ H 4,
ecaH Ha npomeyrre (a; ¢) HaxoguTca posHo 442 HaTypasw-
HHX uMcaal

CKONMBKO HATYPANBHEIX YHCeJl MOMKET COAEPIHATLCA HA NPOMe-
WyTre (a; b), ecnu b — a = 73,57

Ipuaymaiite raxofi-mn6o KBAAPATHELA TpeXulleH, MeIY KO-
HAMHE KOTODOI'0 3aRJIOYeHO POBHO 77 HATYDAJILHEIX THCell.

CRONBKO CYMIECTBYET PASHEIX HEJIRIX YHCEN, KBAJIDAT KOTOPRIX
He npesocxoaut 10 0037 Cxonsko cpein HUX HATYPANBHBIX?

I[OK&?KHT&, qTO ecaIHn 4 He ABRJNAeTCA HATYDPANERHEIM YHCJIOM,
TO U ¢ He SABJAETCA HATYPANBHEIM uyHcaoM. Cdopuynupyiite
o6paTHOe M OPOTHBONMOJIOMKHOE YTBep:KAeHHA. Kakne H3 HHX
BepHEI?

Kaxoif mpoueHET cpefH TPeX3HAYHEIX THCEN COCTARJIAIOT IOJ-
HBE KBAJAPATH?

Kearoili nponeHRT cpefH ueTHIpeX3HATHHIX YHCEN] COCTABJIAKT
MONHEIE KyOLI?

Ioxamure, uro cpeau 98 ABY3HAUHRIX HATYDANBHBIX YMCEN
€CTh X078 Ohl JBA DPABHBIX,

Karoe HauMeHbBIIee KOMHYECTEO PASAHYHBIX TPEX3HATHBIX YH-
CeNl HY3KHO B3ATH, YTOGH ¢pefH HHX HAaBePHAKA GBLTO 6B 0AHO
YHAcIo:

a) OKAHYHMBAIOMIEECA He HA HYJb;

6) co cpepHeil undpoil HyIL;

B) fies Hyneil B UX JecATHYHOH 3anmcu?

Kaxoe HanMeHEIIEe KOJIHYECTBO HATYPANbBHEIX JYHCEeN HAJO Bhi-
nKcaTh, 9TOOBI cpedl HUX HapepHAKa Oolnm ObI gBa THCAA ©
onuHAKOBON mocnenHeil mubpoii?

Kaxoe HauMeHBIIGe KOAMIECTBO HATYPANLELIX UHCE] HYMKHO
BRIITHCATE, YTOOK! cpefM HMX HapepHAKAa OhurM GHI ABa 4HCA C
OAMHAKOBON meproli nudpoii?
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45.31.

45.32.

45.33.

45.34.

45.35.

45.36.

45.37.

45.38.

45.39.

43.40.

45.4.

45.42.

45.43.
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He naxoas KopHeil ¥ INCKPAMHHAHTA KBAADATHOTO YpaBHe-
Hua 147x* — 3x — 922 = 0, goxaxnTe, YTO 06a ero KOpPHA He
MOryT GRITE OJHOBPEMEHHO HATYPANLHLIMH THCIAMH.

JloxaKuTe, HTO €CAH KOPHH NPUEBEAeHHOIO KBALPATHOTO TpeX-
YJeHa — HaTYpaJbHBIe YHUCAA, TO BCe ero KOo3(xpHOMeHTHI —
HEeNBe YAcHa.

Iyers f(x) = x° + px + ¢ M cyllecTBYIOT ABA PasHHIX Haly-
pAJIBHEIX uMCJA R, H 1, TakHe, 910 f(n,) = f(n;) = 0. Hora-
JHTE, YTO OpH J0foM HaTypaabHOM 1 uancao f(n) — nenoe.

Iyets f(x) = ax’ + bx + ¢ M CyLecTBYIOT AR PABHHEIX HATY-
PaNLHKIX YHCHAA R, ¥ I, U TaKkHe, uTo f(n,) = f(n,) = 0. BepHo
J¥, YTO ApH J1060M HATYDAILHOM 1 YHCao f(n) — Oemoe?

Kagux TpexsHAYHBX YHCeJ OoJbllle — B 3AIMCH KOTOPHIX €CTh
oudpa 9 HAKM B S3aIHCH KOTOPHX HeT Hudpu 97

Kaxkux BZeBRATHSHAYHBLIX YHCed (OJLIle — B 3ATHCH KOTODEIX
ecTk nudpa 9 WM B 3aNHCH KOTOPEIX HeT mudpsi 9 (Anag BH-
YHCICHH MOMKHO HCIIONB30BATL MHKPOKARBLKYAATOD)?

M3 yncaa 23 876 spruam 37, 3aTeM cHoBa BEuAM 37 u Tax Aa-
Jee A0 TiepBOil PASHOCTH, He ABNAKIEACA HATYPANBHEIM YHC-
nom. OnpeaenuTe:

&) HOJMHYECTEO OllepANA BEIYMTAHHA;

6) mocneaunii HATYPAJILHEINA pesyJIbTAT.

Bertnennre cymMmMy
-1+2-3+4-5+6-7+..— 887653 + 887654,

Haiigure cyMMy BCeX TPeX3HAYHHX YHces, ¥ KOTOPHX BTopad
ougpa 8, a Tperba 1.

Haiigute cyMMy BceX TPEXSHAYHARIX HHCEN, ¥ KOTOPHIX IEpRAA
nutpa 8, a Tpersa 1.

HaiiapTe cyMMy BeceX TpeX3HAUHEIX UHCENd, ¥ KOTOPHIX OepBad
nuppa 8, a propas 1.

Haitanre cyMMY H OpoH3BeSeHMA BCeX LeNbIX uicell, 3aKII0ueH-
HEIX MeX{Oy KOpHAMH ypaBHeHmA (x + 345,6)x — 346,5) = 0.

CpaBHNTE ¢ Hy/IeM OpOH3BeAeHHEe BCeX LENLIX YHCEN, SAKIIMEeH-
HEIX MeXXAy KOpPHAMM ypaBHeHns (x + 345,6)x — 3465,7) = (.



§ 46. NPMMEHEHME HEPABEHCTB
K MCCREAOBAHMIO ®YHKLMH

Ha xamaom ms pucyHkoB 29—42 ma orpeske [-5; 7] nsobpa-

aceH rpadur y = f{x). IIpn aT0M B HEROTOPMX ciyuaax pyHE-

umua ¥ = f(x) Be onpefeneHa B OAHOH MNM HEeCKOJBKHX TOUKAX

aroro orpeska. PaccMoTprTe ZamAmii rpadHEK H olpegesHATe:

a) BoapacraeT ju GyHRINA Ha orpeske [—6; T);

6) yOriBaer an GyRxoua Ha orpeske [—5; Tl

B) CKOJILRO KopHeif HMeeT ypapHeHRe f(x) = p (3HAYCHNA [ YK&a-
3aHK Ha PHCYHKe);

r') NPOME&KYTKH MOHOTOHHOCTH GyHEIMKR ¥ = f(x);

A) TOUYKH SKCTPEMyMA H BHALI 9THX TOUEK: TOYKH MAKCHMYMA
H TOYKM MEHEMYME;

€) SKCTPEeMyMBbI H BHALI 3THX dKCTPEMYMOB: MAKCHMYMEI 1 MH-
HEMYMEL

46.01. Pucynrn 29, 30.

7Y Y,
.
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Je 0 L :5-&_:
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46.02. Pucyaknu 31, 32.
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45.03. Pucynxn 33, 34.
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46.04. Pucynxn 35, 36.
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46.05. Pucyarn 37, 38.
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46.06. Pucyuxu 39, 40.

] F 7Y
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[ |
[ [ | L]
Pre. 39 Puc. 40
45.07. Pucynxu 41, 42.
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Puc. 41 Puc. 42

46.08. IloctpoiiTe rpadur Kaxoi-1ubo HempephlBHOH QyHKIHH, 3a-
HeHHON Ha npome:xyTre. IIpu aToM QVEKOHMA CUATAETCA HE-
NpPepHIBHOH Ha [POMEIKYTHKE, €CIH BeCh ee rpadhHK MOMHO Ha-
PHCOBATH, HE OTPHIBAS KapaHZama oT HyMarm.
a) Ha orpeare [-3; 5] dyaxrous sospacraer, ra orpesre [5; 10]

yORIBAaET M NPOXOMHT YEepes TOYKH:

x -3

0

5

6

10

v —4

1

2

1,6

1,2

1
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6) Ha otpesre [—5; —3] dyErnMa yORBaer, Ha orpeske [—3; 0]
BoapacTaeT, Ha oTpeske [0; 7] yOrulBaeT M TPOXOANT depes
TOUKH:

-5 -4 -3 -2 0 3 7

4 1 0 8 12 0 i

B) Ha otpeske [-10; —2] dyEKUHA NOCTOAHHA, HA OTpe3Ke
[-2; 1] yOriBaer, Ha orpeske [1; 8] mocToARHA H NMPOXOAMT
yepea TOYKH:

x -9 -1 0 6

¥ 5 4 -1 -5

45.09.

46.10.

236

@vaxnusa f(x) HazmBaeTcA BodpacTaomed Ha nipoMeskyTke [,

ecJIE OnsA Jo0bIX uHMcesl x; U x, U3 I M3 HepaseHCTBa x; < X,

ciiexyer HepaseHeTBo f(x,) < f(x,). JoKasure, uTO npHBeleH-

HOE BEIIIE OIpeaeleHHE PABHOCHIIBHO CHEIVIOIONM OIIpexnele-

HHAAM.

a) PDyaxona f(x) RastiBaeTcA BO3pacTawoilieil Ha nMpoMeRyTKe I,
eCHH AnA A0GRIX GHCEN X, H X, H3 | N3 HepaBeHCTRA X, < X,
chAenyeT, 4o pasHocts f(x,) — f(x,) momoxuTenvHa.

0) ®Pyskuua f(x) HABKBAETCA BOIPACTAIOIEH HA IPOMEXYT-
ke I, ecnu gna MoOLX pazAMYHEIX YHCeX X, H X, B3 [
f(xz) — f(x)

T

B) PyHKINA f(X) HASHBAETCA BOSPACTANIOMIEH Ha MpoMeXyTKe I,

ecnnmamoﬁquncenxnx+hnafm-’%:ﬂ?ﬂ>o_

> 0.

QyHKTHA HasuBaeTcA yObIBawoleil Ha npomesryrke I, ecan

ANA MIOOLIX YHCeN X, H X, U3 [ U3 HepaBeHCTRA X, < X, CjleAyeT

HepaBeHCTBO f(x,) > f(x,). JokaxuTe, YTO NpPHBeJeHHOE BEIITE

olpejieleHEe PABHOCHJILHO CHEAYIOIMM OOpeLeleHHAM.

a) Dyarnna f(x) HaspiBaeTcAa yOoiBaiollleli HA mpoMemyTKe [,
ecyIn Ajg Ao0KX uHceNl X, H X; U3 I U3 HepaseHCTBA X, < Xy
cleayer, uTo pasHocTh f(x,) — f(x,) oTpUmATENBHA.

6) Oyuxnua f(x) HaskBaercs yOHBalonie Ha npomexyTie I,
eCc)IH AN MICGRIX PASHBIX YHCeN X, H X, A3 ] % <{0.

B) OyHROHA f(x) HasuiBsercs yOmBawied Ha npomeyrre I,

ecnnmmmoﬁquncenxzx+hnafw < 0.



45.11.

46.12.

456.13.

46.14.

Henosnnaya kakjaoe H3 YeThIPpeX OPHBeAeHHEIX B 8ajadax
46.09, 46.10 onpegenennii, TOKAXKHTE, ITO:

a) tyarnua f(x) = 3x + 4 Boapactaer Ha R;

§) dvaroua fix) = —2x + 11 y6miBaer Ha R;

B) dyaxOoua f(x) = x* soapacraer Ha [0; +°0);

r) dyaxoua f(x) = x* ybusaer Ha (—°0; 0];

a) byaxous f(x) = x° Bospacraer Ha R;

e) dyarous f(x) = % yOrisaeT Ha (—°°; 0);

&) byErDua fix) = -:; yOBIBaeT Ha (0; +00);

3) pyrxoaa f(x) = Jx Bo3pacTaer Ha [0; +o0).

HoxaxuTte, ato ecatn hyExoua f(x) soapacraer Ha R, 10 dyHK-
ona y = f{x + 1) — f{x) nppaaMaer Ha R TONBKO NOJIOKHUTENL-
HEle BHAYEHHNH.

Hoxramnre, 4To ecan ¢pyErnua g(x) yOrBaer Ha B, To dyHK-
mua y = fx° + 1) - f(x) npuEnMaer Ha R TOJNbKO OTpHIATEN b
Hbl¢ 3HAYEeHH.

Kamxnaoe, KpoMe 0JHOTO, U3 NPHBEJEHERIX HHIKE YTRePMIeHM
HepepHo. HaiigpTe omEGKH M HEeTOYHOCTH H HCNDABBTE HX.

a) PyHKIHuSA i = % y6riBaer or —2© o O u BoapacTtaer ot 0 Ko
+oo,

6) QyEKDUA ¥ = % yOuIBaeT Ha Beeli 0GAACTH CBOETO Onpeje-

JIeHNA.

B) PyHKIHA y = —x° HMeeT JBA NPOMEKYTKA MOHOTOHHOCTH:
(—o0; 0) — mpomMexyTOK BospacTaHMA, ((; +00) — mpome-
SKYTOK yORIBAHHA.

1
I‘) PyHRONA = ? HMeeT AB& NDOMEXEYVIKE MOHOTOHHOCTH!

(—o0; 0] — npomexyToKk BoapacraHma, [0; +90) — upome-
JKYTOK yORIBAHHA.

B) PyEKONAA § = -x? — 12 Bospacraer, ecan x € [-2; —-1).

e) ®yAKOEA y = Xx° HMeeT ABA IPOMEKYTKAE MOHOTOHHOCTH:
{—90; 0] — npomexyTOK BO3pacTaEmAA, [0; +°°) — npome-
MYTOK BO3PACTaHUA.

24 2, x5 -1,
x) OyHROHuA § = Bo3pacTaeT Ha (—°; ~1] u

', x> -1
W [0; +°°) 1 yOmBaer ma [—1; 0].
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46.15.

46.16.

4617,

46.18,
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3) DYHRUONA I = J; Boapacraer Ha R.

u) Jhofoit maxcuMym GyHEIHH Gonbiile TO6010 ee MEHIMYMa.

k) DyHKOINA HASHBAETCA BOZPACTAIOIEM, €CIH ¢e 3HaueHMS
CTAHOBATCA Bce Ooibilie u GonbIre.

n) Ecoiu dyErOpa Bo3pacTaer He R, TO y Hee Bceras HalzeTca
sHaveHnne, Goasmee 100.

M) Ecnin dyaroua f(x) BospacTaer Ha npoMe:kyTKe I, a ¢pyHK-
oA B(x) yGrBaeT Ha TOM jKe HpoMedKyTKe I, To cnpasemnn-
BO HEpPaBeHCTBO f(x) > h(x), ecnm x € I.

H) Ecnu ¢dyHrousa f(x) vorisaer Ha R, To HaliZyTCA TaKkHe 3Ha-
YeHAS X, NpH KoTopwX flx) < (.

HoraxnTe, aT0 ecnn GyHRUUA f(x) BoZpacTaeT Ha MPOMENYT-
Ke I, TO HA 3TOM IPOMERYTHE:

a) ¢pyEEnEa ¥ = a + f(x), roe a — nwoboe YUCIO, BOZPACTEET;
6) dyernua y = k- f(x) (k¢ > 0) BoapacTaer;

B) dyEENMA ¥ = —f(x) yOuIBRET;

r) dyexnua y = k- f(x) (k < 0) yOuBaer.

Horasxure, yro ecan GyAKIUA f(x) yisiRaeT Ha npoMesxyTKe I,
TO HE TOM NIPOMEIKYTKe:

a) pyrkmua y = ¢ + f(x) v6uiBaeT;

6) dyaxkmua y = k- f(x) (k > 0) yOumaer;

B) dyHEnua y = —f{x) BospacraeT;

) byaxkmua y = k- f(x) (R < 0) BospacTaer.

Herionbsya HOKa3aHHBIe B NPeAbIAYIINX HOMepax (harTsl, HeC-
clegyiite Ha MOHOTOHHOCTH DYHKIIHH:

a) flx) = x* + 2; Ny=2x*-3,"7;
6)g(x)=5x'—11; mo)=2+ %;

B) g(x) = 7 — 8x% e) 2(u) = 2 — Ju.

JoxaxkuTte, uTo ecin GYHKOHA f(x) Bo3pacraer Ha HPOMENYT-
ke (a; b), unH HA npoMeEyTKe (@; +00), HAH Ha IIPOMENXKYTKE
(—90; b), To:
a) dyaknua ¥ = flx + m) pospacraer H& NPOMEKYTKe

(@ ~ m; b— m); (a ~ m; +00); (—o0; b — m);
6) dyaxoua y = f(kx) (kR > 0) pospacraeTr HA DPOMEXKYTKe

53] {5 (= 3

B) hyAroua y = f(—x) yGuipaer Ha npoMedxyTre (—b; —a);
(=05 a); (—b; +0).



46.19.

46.20,

46.24.

46.22.

46.23.

Hoxaxkute, yro ecnn byExuna f(x) yOulBaeT Ha HpoMeRyTRe
(a; b), Eam Ha nDpoMeKyTKe {a; +°°), HJIH HAa ODPOMEKYTKe
(=005 b), TO:
a) pyaroHa y = f(x + m) yOriBaeT Ha HPOMEKYTKe

(e —m; b—m); (@ — m; +90); (—90; b — m);

) dyarona y = f(kx) (k > 0) yOziBaeT Ha OPOMeKYyTKe (%; g);

(5 v ()

B) GyHROMA § = f(—x) BO3pacTaeT Ha NMpOMeXyTKe (—b; —a);
(—o0; a); (—b; +90).

Hcrnonpsysa Aoxa3aHHBIE B NPeABAYIINX HOMepaX (aKThl, HC-
cieayiTe Ha MOHOTOHHOCTE (DYHRIIHH:

a) flx) = (x — 4)* + 2; m 2(uy=2+ vu - 1;
6) g(x) = (1 — 5x)* — 11; y=3-Jxr+6;
B) ¢(x) = (8x — 5)%; #) E(w) =7 - 6 - 50.

) oft) = 2 + 7o

Hoxamxnte, aro GyRKIAA:

a) y = ax’ (a > 0) y6nieaeT Ha (—°¢; 0] u Bospacraer Ha [0; +00);

6) y=alx — m)’ + p (a > 0) y6rBaer Ha (—°°; m] I Bospacraer
Ha [m; +00);

B) ¥ = ax’ + bx + ¢ (@ > 0) y6riBaeT Ha (—-00; —%:l H BOapa-

CTaeT Ha [—%; +°°)-

Jorasmnre, uT0 PYHKOHA:
ayy= ax’ (a < 0) Boapacraer Ha (—o0; 0] 1 y6rBaet Ha [0; +°0);

6) y =alx~ my + P (g < 0) pospacraer Ha (—°C; m] u yOpigaer
Ha [m; +00);
B) ¥ = ax’ + bx + ¢ (@ < 0) Bo3pacraer Ha (—oo; —%:I u yomI-

BRET HAa [—%; +°°)-

IIycte dvEKOUA f{x) BOspacTaeT Ha mpomexxkyTke [a; b] n Ha
npoMexyTke [b; ¢]. Jokaxure, uro byHKUHA f(x) RO3pacTaeT
H Ha mpoMexyTie [a; ¢].
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46.24.

46.25.

46.28.

46.27.

46.28.

45.29.

46.30.

46.31.

46.32.

46.33.

46.34.
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Iyers ¢dyaxoua f(x) vOeiRaeT Ha npoMeskyTKe [a; b] n Ha npo-
mexyTEe [b; ¢]. Hokaxure, uro GyHroHA f{x) yORBaeT 0 Ha
npomexyTre [a; c].

HecnepyiiTe HA MOHOTOHHOCTE (DYHKIIHIO!

2
- , xS -3
a)Y(x)={x + 10, x 3;
4+ x,x>-3
—l-,xé—l;
6) F(x) =%

3-x-3, x> -1.

Hoxasxxure, uTo ecan GyHKORH g(x) n f(x) BO3pacTaoT Ha OI-
HOM H TOM e npomesxyTke I, 7o M dyHKIUA y = glx) + f(x)
BOBPACTAET HA 3TOM IIPOMEKYTHE.

Hoxasare, aTo ecan Gyrroul g(x) B f(x) yOHBAKT Ha OGHOM
H TOM e nmpome:kyTKe I, To n dynxoua y = glx) + f(x) yOuI-
BEET He DTOM IIPOMeVTHe.

Hoxaxure, uTo byEknEa y = x° + 2x — 10 sospactaer Ha R.

Hokaxure, 4o dyHKIHA [ = —15 ~ 8/x yBuiBaer Ha (0; +00).

Horesxnre, 910 GyHruna y = 3x° — % BOapacTaer Ha (—oo; 0)
n Ha (0; +oo).

Hokaxkure, 4T0 eclaH GyHKOMA ¥ = f(X) BO3pACTAET H IOJOMKH-
TeJbHA HA TpOMeXyTKe I, TO HyHKIHST Y = % yOEIBaeT Ha
®TOM N DOMEKYTHe.

Hoxaxure, 9T0 ecn GyHROHA y = f(x) yOLIBAET H MOJIOMKH-
TeNbHA Ha npoMexvrre I, 10 HyvHKUMA ¥ = ﬁ BO3pPACTAeT
HA STOM TPOMEKYTHe.

Haiiznure 1poMesKyTKH MOHOTOHHOCTM (QyHKIMI: y = x° + b;

¥=¢+s my=3+ %

HaiiguTe OTpoMeX¥YTKHE MOHOTOHHOCTH (PYHKIHH:
a)y=x"+ 6x + 10; B)y=W3+10+11;
OV preae YTl Prew



46.35.

46.36.

44.37.

46.38.

45.39.

46.40,

46.41.

45.42.

46.43.

Haiigure 1npoMeXyTKH MOHOTOHHOCTH tbyExnmn (46.35—
46.37):

8x? - 4,

a)y=3x-x+8; B)y=ﬁ;

_—— 1. -7
5)y—-3xg_x+3 1; r)y~3x,_x+3 3x* + x.

a)y=1+Jx+1; B)y=ﬂ'

1+vVx+1°
-2 . -~
6)y_1+4x+1’ Dy= I el
1 1,
Bly=2+vZ-x; BY= -z -8

4

— 1 - — — .
O y= e Dy=0- 5=

HokaxuTe, yTo eciau byErnuu g(x) ¥ f(x) BOIPACTAIOT H MO-
JIOJKHTEJLHE HE ONHOM H TOM JKe OpoMeXyTke I, To B byHK-
nua ¥ = g(x) - f(x) BospacTaeT Ha ITOM e NPOMEKYTKe.

Hoxamure, uro ecan byHruuu g(x) u f(x) youisalor ¥ nojo-
JKHTEJBHEL HA OIHOM M TOM JKe OpoMeKyTKe I, 10 ¥ QyHKIHA
y = g(x)- f(x) yOrIBaeT Ha 9TOM 2Ke NPOMEEYTKe.

Hoxamxnre, uro ecnn byHruun gix) n f(x) BoapacTalor H OTPH-
nareJLHEL HA OZHOM H TOM Ke npomexyrre I, To GyEKIHA
¥ = g(x)- f(x) yORIBAET HA 9TOM Ke NpOMeKyTKe.

Hokaxnre, uro ecny pyHruuy g(x) u f{x) yORBalOT H OTPHIE-
TeJBHB HA OZHOM H TOM e NMpoMexyTKe I, To HyEKOMA
¥ = 8(x) - f(x) BO3pacTAET H& HTOM JKe NMPOMENKYTKE.

Heeneayiite GyHRIUIO HA MOHOTOHHOCTL!
a) f(x)=x- J;;

6) f(x) = (x* + TH(x* + 11);

B) f(t) = (£ + 5) - t - 25

1) T@) = (v° - 4v + 11)- V80 - 10;

A Flw) = -
HoxamuTte, 4To ecnn ¥ = f(x) Bospacraer Ha R, To u GyEKOAA
¥ = f(f(x)) BospacTaer Ha R. Cnpasefiineo JH 3T0 yTBepXJe-

HHe ana vOeBaiomeii dyEronma f(x)?

9  AnreGpa. # xn. 241



46.44.

46.45.

468.46.

45.47.

46.48.

46.49.

46.50.

46.51.

46.52.

46.33.

46.54.

46.55.
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Hcenegyiite HA MOHOTOHHOCTS QYHKIAIO I = Jl + \/1 + 1+ x.

Horaxure, uro ecnn y = f(x) sospacraer Ha R, a PpyHKIHA
h(x) yoniBaer Ha I, T0 u dyukuna y = f(h(x)) yOusaer Ha I.
Cropape/THBC JIH 2T0 YTBEpKACHHUE, eclH ¥ = f{x) yObisaer Ha R,
& ¥ = h(x) pospacraer Ha I?

IToxaskuTe, uTo ecad yHKOHA f(x) BO3pACTAET HA OTpe3Ke
[a; b], To HanMeHERmee 3HAYeHHe (PYHKIMH HA 3TOM OTpesKe
paBHO f(a), a HauOosbmWee panHo fi(b).

Iloka:xnTe, 9T0 ecaH GYHEOHA f(x) Bo3pacTaeT HA HPOMEKYT-
ke {a; b), To Ha aTOM TIpoMekyTKe QYHKOHEA He JOCTHTAET HH
HAHEMEHbIIEro HE HANGONLIIEro 3HAYeHHA.

Joxamure, 4T0 ecAHX GyHEKOHA f(x) BOIpACTAET HA OTpe3Ke
[a; b], n yOmBaer Ha orpeske [b; c], To cBoero mamGoasmero
SHAUEHHMSA HA OTpedKe [a; ¢] GyHROHA AocTHraeT B TOUKe b.

HoramuTe, ITO eclin pyHKORa f(x) yOriBaer Ha orpeske [a; b]
H BOJPACTEET HA OoTpeske [b; ¢], TO ¢BOer0 HAHMEHLIUEI'D 3HA-
yeHHMA Ha oTpeske [a; c] dyHKOMA AocTuraer B Touke b.

Hafigute Hambonsllee sHaueHne GyHKINH Y = % —4x -1 Ha
HDAHHOM IPOMENYTHE:
a) (-3; 2); 6) [2; 5); B) (—3; 5).

HajiguTe HauMeHbIee 3Ha9eHENe GYHROHY i = —2x% — x Ha nan-
HOM IPOMEXVTKE:

) [-3; -1%; B) [-8; 5);

6) [-1; 7L r) (-8; 5).

Haiigure HauGonsrmmes H HaHMeHBIOICe 3HaUYEHHA GYHHKLHA

fx)= aix Ha oTpeske [a + 1; a + 4].

Heaiigure HanGosbllee H HaMMeHblllee 3HaueHHA GyHRINH

fy = 221

Ha oTpeske [a + 1; a + 4].
Ha#igure Hanboiasilee H HaHMeHbUIee 3HAUCHWS GYHKIONH
f(x) = x* — 4x + 2 Ha oTpeske [-1; a].

HajiguTe Hambosisinee H HaHMeHEbIlee sHaueHHA GyHKUIUH
flx) = 2’ — 4x + 2 Ha orpeske [¢ — 4; a + 1].



46.56.

46.57.

46.58.

46.59.

46.60,

46.61.

46.62.

46.63.

46.64.

HaiiguTe HauGONEBIIee M HAMMeHBINEe SHAYEHHA QYHKIIHN
f(x) = x* — ax na orpeske [-1; 4].

Tokaxure, uro eciakt OyHRUEA f(x) BOIpacTAaeT Ha OTpESKe
[a; b] - ana HeKOTOPOTO YHMCIA ¢ H3 NpOMexRYTKA (a; b) 3Have-
mue byuxunu f(c) = C, To:

8) ANA BCEX X U3 TPOMesKyTHA [a; ¢) BepHO HepapeHCTBO flX) < C;
6) ana Bcex x us npomeskyTra (c; b] Bepro HepapencTso fix) > C.
IHoxaxure, uro ecam GpyHKIHA f(x) Boapacraer Ha OTpESKe
[a; b] u ypasHerHe f(x) = m MMeeT Ha 8T0M OTPE3Ke KOpPEHBb

Xq, TO APYTHX KOPHEH Ha 3TOM OTpPe3Ke ypaBHeHHe f(x) = m He
HMEeT,

ITokaxuTre, uro ecan byHEOoHA f(x) yOmBaer HA OTPe3Ke
[a; b], To BauMeHEIIee 3HAUYCHHe (PYHKOHH HA BTOM OTpe3Ke
paeHo f(}), a Haubonkiiee paBHO f(a).

IToxkaxkure, uro ecian dyEroma f(x) yOriBaeT HA NPOMEKYTKE
(a; b), 70 HA 9TOM HPOMEKYTKe PYHKIIMA He NOCTHIAET HH
HAMMEeHLINTETO, HU HaHGONBINEro 3HAueHHA.

IoraxnTe, uro ecin GyRrnua f(x) yOriBaer Ha orpeske [a; b)
H IA HEKOTOPOr'o 4HHCIA ¢ M3 npoMe:RyTea (a; b) snavenne
dyarunn fic) = C, To:

a) AnA BCeX X M3 NpoMesKyTKa [a; ¢) BepHo HepaseHCTBO f(x) > C;
6) Mia Boex x M3 npoMeXyTKA (¢; b] BepHO RepapeHcTBo flx) < C.
TToraxkure, uro eci GpyHruua f(x) yOsiBaer Ha oTpeske [a; b]

¥ ypaBHeHHe f(x) = m HMMeeT Ha 3TOM OTPe3Ke KOpPeHb X, TO
APYTHX KOpPHEH HA 3TOM OTpe3Ke YpaBHeHMe f{x) = m He HMeeT.

PemnTe ypasHeHHHA, HCOOJL3YA CBOHCTEBO MOHOTOHHOCTH:
a) x* + bx = 18;

6) x° + 8x = 5J2;

B) Ve + Jr + 4 = 2;

P Vx+2+Jx+7+J3x +19 =10;

R+ Nx =9+ 3

e)3x—% =6 — 2.

Cronbro KOpHEH MOMeT HMeTh ypasHeHMe f(x) = a, eciiM pyHK-
A f(x) uMeeT 7 IPOMEKYTKOB MOHOTOHHOCTH.
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OTBEThI

29 29 5 2
0.02. a) 129@3 6) 107 a0’ ® 3@3 7?- 0.03. a) 4; 6) —500; 8) -100;

r)—50; a) 51; e) —-50; x) —-151; 3) 0. 0.06. 6)12...21 (Bcero 101
pazpazx); r) 101...01 (scero 99 paspagor); a) 100010001...0001 (scero
97 paspaaos). 0.07. a)0; 6)7; B} 77; r) 7T777. 0.08. 10. 0.0%. 440.

0.40.) 23 6) 22, 5) 2. 0.41.0) ~1: 6)2,1. 0.12. 8) 401; 6) 110; 5) 40;

ryl10; x}171. 0.13. Or 15 go 21. 0.14. IIatauna mam cyG6ora. 0.15. 4
uHay 5. 0.16. 1128, 0.17. 0. 0.18. a) 13; 6) 3.

0.19.( » 2,8 57 | 0,0768 | 57,2 | 24,28 | 68 161

0.20.| » |1,2| 23 [3,0006| 7.52 | 11,05 | 20,04 a(HL]

021.] 5 | 08 | 1,7 | 204|048 44 [ 4,62 “'[l‘m]

022.| 5 2 1 gars % % %

023 » |50% 339% 10% %(12% 200% | 750% | 1000% | 2200%

0.24. Yvereumneck Ha 4%, 0.25. 26%. 0.26. 75%. 0.27. 48%. 0.28. Or 3%
Ao 35%. 0.29. 7,1%. 0.30. Bec npumepHo ypeauumics Ha 2%. 0.31. 20%.
0.32. 20 xr. 0.33. 200 xxunenos. 0.34. 15 yuamuxcda, n3 KoTopelx 4
OOJIYIHIN OnEHRY «1pus. 0.35. 2 u 24 muH. 0.36. 1 u 24 mua. 0.37. Mac-
repy 500 p., yueHuram no 300 p. 0.38. 65 kM. 0.39. a) 345 KM;
6)45 kM. 0.40. 160 M. 0.41. 120 M. 0.42. 100 M. 0.43. 60 M. 0.44, Beero
cymecTByeT 900 pasAHYHEIX TPeX3HAYHEIX YHCEN, OPH ITOM CAMOE
Soarmoe unciao 999, ITosToMy cyMMa BeeX TpeX3HauHEIX YHCel
MeEbme, deM 900 - 999. Ho 900 - 999 < 1000 - 1000 = 1 000 000.
0.45. a) 23; 6) 22; B)44; r) 48; 1) 44. 0.46. Becero 8 pasHHX 0ZHOWICHOB.
0.48. a) —38x° — xy + 3y%; 6) -38x° + xy + 3y% n) 128y - 27% -
- 102%; e) 721°2 + 2y2%; x) 4y°2°. 0.52. 142, 0.53. a) p°* — pg; 6) p' —
— 4p°q + 2¢%; B) g)" - 5p°g + 5J)q2. 0.54. 8) y'° - £'%; 6) g + '™
0.55. y'%. 0.56. y*° + y®x® + 2. 0.58. a) 5x — 4y; 6) x°+ xy + 255
B) 2 + xyy + 5 1) 3x — 2y + 7. 0.59. a)1; 6) 12 343,12,

0.62. 888 777 .888 777, Vkasanue. ObozHauuTs a = 888 777.
0.63. (888% + 3888 + 1). Yrasanue. O6osHauuTs a = 888. Toraa
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888.889.890.-891 +1=gqgl(a + 1)(a + 2)(a + 3) + 1=$a2+ 3a)a® +
+8a+2+1=@+38aY+2 (@®+3a)+1=(a’+ 3a+ 1)%
0.64. 2003. 0.67.a)1, mpu x + 2y =0; 6) -2, mpu x =8, y =-2; B) 1,
mpux+2y=0;)7, opux+y+1=0,2=2.070.a)-1; 6)2. 0.71. 12,
opu x = 0,125; y = -1,875. 0.72. -2, npm x = 0,5. 0.73. 17, npr x = -1,
y = —2. 0.74. 3. Yxazanue. Haiinem umcna o ¥ f§ raxue, uro
3x -2y -2+ P(x+ 2y + 22) =4z + By — 5x =
= (Ba + Px + (20 + 2By + (—o + 2P) = —Bx + 6y + 4z,

Orciopa moayuseM CHCTEMY ypapBHeHHit

30 + B = -5,
20+ 2B = 6,
-o+ 28 = 4,

U3 KoTopoil Haxogum o = ~2; B = 1, Io yesmosuio 8x — 2y — z =1,
x+ 2y + 22 =5, nosTomy 42 + By — Sx =(-2)-1 + 1.5 =3.
0.75. -0,2. (CM. yrasanue K sagade 0.74.) 0.76. 2. (CM. yxasanue
K sajgaue (0.74.)

101.a)x=4; 6)a=0nna=—-8;8)t=0nt=4; r)v=-2; a) TaKUX
3HaueHNH HeT; e) TaKMX 3HauYeHMil HeT; w)t = 0; 3)E=0m ¢ = 1;
Ma=-05b=2;R)8e=tns=-8;0)b=-1;b=0;b=2;

M)z=-22=1;2=10. 102 a)b # 2 6)a # —2; B) € (~00; +o0);

rjyc # —%; c#3; n)a =15 e)a = 15; w)h = +1; 3)x € (—o0; +o0);

myk > 0; K)a=-2;a+3; 1)s € (—o0; +00); m)d = -5;d=0;d=1.
1.03. a)a=0;8)a=25:B)a<-8na>1llumae<3; p-1sa<i;
ea<-2mwma>2;m)e<-100umu a=0, unu ¢ = 100; 3)a < -3
wHa >3, 1z -1 <a<1l 1.04 8)a < -1,6; 6)a > -1,5; B)a > —-1,5;
naea<-1,5:ma>1,1;e)a< 2,5 wma > -1,5; x)a > 0,5; 3)a <-3,5
win a > —(,5. 1.05. a)IIpr neneix sHaveHNsx a £ 1; 6) npy meanx
aHaueHHax a = 2; s)npu a = 2; 3; 4; 5; 6; ryupu a =-10; -9 -8; ...;
0; 1; £) TakMX DeARIX 3HAYEHHI a He CYMIECTBYET; €) TAKHX LeJbIX
sHavYeHEHH G He CYIIECTBYeT; ) IIPH HeJEIX 3HauYeHHAX ¢ < 0 uan
IPH LeJRIX 3HAYEHHAX € = 5; 3)upr a = 1. 1.06. a)a < —8; 6)a > 1;
Bll<a<Tia<-8;ma>1ll;e)l<a<2;m)as -9 mama>4;
3)0 < a £ 1, 1.07. a) IIpx Bcex OTPHLATENLHEIX 3HAYEHHAX g; 6) NpH
A0HX 3HaueHHAX a; B) HM OPM KAKUX 3HAYEHHHAX 4} T)npu a = 0.
1.08. 2) (3t; —8t), rme ¢ — awboe uncxo; 6) (3t; —5t), roe t — mwboe
ynesno; B)(2t; —5i) u (443 —5t), rae ¢ — /moboe uneso; r){0; 0); x)(t; —2t)
H (3f; —4%), rge t — mwboe aucino; e)(1; t) u (t; 1), rge ¢ — nwboe

yucao. 1.09. a) —%; Apofs He onpejeneHa; %i 0; “%; ﬂ%;
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6) ~35+ 0,6; apoSe me ompenenesa. 1.10. (1) = —5; (-3) = 5; f (3)

= -5 - Htx-2 Sy = 80 L1
= -1p flx + 1) = RS j@x - 1) = T (L

2
~BE 2= 141, 1.142.-15,8. 1.43. 8) Z; e mamermoc; 6) 13

1,
H3IMEeHHUJIOCH; B) '5;, He M3MEeHHAOCH; T) ﬁ; HEe HIMEeHHJIOCH;

- x + 4
; H3MEHHIIOCH; e) 4n3 d§ H3MEHHIIOCE; IK) x_zz_i 4x +]16’

|%)(x® + 1),
AT+ 1

HIMeHHJIOCH] 3) %; He H3MedHJgoch., 1.14. a) %—:—%3 0) S—_Tb:-.i;

2 —
g) L +ft+2; r);_f:. 115. a)x # 15 6)x # 2; B)x #0m x = 13

ryx < 0. 1.16. a}IIpn a = 3 sEAaueHMe Apobu paBHo 1 mpy Beex f # 3;
6) mpx a = 1 sHavYeHve Apobu paBHO —1 npu Beex ¢ # —2. 1.47. IIpn a =-5.
1.18. IIpu a = 6. 1.19. a) 3; 6) —3; B) pemennii HeT; T') ecin a # —6, To
x = a; ecain @ = —6, TO ypaBHeHHe He HMeer pemteHnii. 1.20. 2) x = 2;
6)x = 2; B) pemieEHi HeT; T)ecau @ # 2, T0 x = 2; ecyH @ = 2, TO
ypaBHeHHe He HMMeeT pemienmit. 1.21. a) 3; G) —1; B) pemreHuil Her;
rYecnn a # £2, To x = a; ecqH @ = 2 wan @ = —2, 70 YpARHEHHE He
HMeeT peileHHii. 1.23. a) Bee Toukn npamoit x = 1, 3a HCKIIOUEeHTEM
Touryt (1; 1); 6) Bee TouKH npAMOil x = ¥y, 3a HcKkmodeRReM ToukH (0; 0);
B) TRKMX TOYEK He CYIIEeCTBYeT; I') BCe TOYKH OpAMOA y = x — 1, 3a
uckaoueHuen Tourk (0; —1). 1.24. a)Ecau ¢ # -1, 10 x = —1; ecan
¢ = -1, To pemeHuii Her; O)ecan ¢ # 5, To x = ¢; ecI¥ ¢ = 5, 1O
pelllednil Her; B)ecin ¢ # 8, To x = ¢ — 4; ecsim ¢ = 8, To pelueHA

4c + 3, "
HeT; P)ecoHc# 1, TO x = -1 ecan ¢ = 1, To pemmenwii HeT; &) ecau

b2x0ub=-1,5, 'rox=%; ecau b = 0 wnu b = 1,5, To pemenuii HeT;

e)ecnn b = 2, To x = 0; ecitnt b = 2, To ypaBHeHHIO YAOBJIETBODAET

Joboe 3HAYEHHe X 34 HCKJIOYeHHeM uuchaa —2. 1.25. a)y = 2—,3:-3—;-{;
_x_4, _S+yz-2f 1

6}k = o B) X =7 Wz re= .1 - 1.26. ¥xcesanue,
1-x

Tak Kax ypapHeHHe HMeeT PEHNIeHHe NPH M000M 3HaYeHHH b, TO OHO
uMeeT pemeHre npu b = 0. Orciogs Haxogum, uto g = 2. Ocranoces
NPOBEPHTE, YTO NPH g = 2 JaHHOe YPABHEHME HMEET DelleHHs NpH
JApdoM 3HAUeHHH b.
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10x
2.01. 6)x+3y’ 3)7 x’ r) 5% _ 3 202, a)9; &)1, npn Tx # 3y;

B)—1, npu 17z # by; r) -1, npu 2x # 3y. 2.03. 2) 3, npu ¥ # Tz; 6) 5,
apux0u x =y 204, 2)-1, npnncexa;ﬁ)5m—3 opu Sm — 3 = 0;

5)0,2t - 10, apx ¢ # 505 1) —g npm Tb + 15 # 0; 2) o,

apH 12x — 7 # 0; &) 1} » opr ¥ #+ 2, y # 1. 2.05, a) 20; 6)-12,5.

Wp+g+r
207.6) 2253 5) 3255 1) 7 og- 2.08.6) 1o ) e LTy,

Xl + 1 2
2.10.6) # 2.11. a) 1025)2; 6) o 2";5;:*)" 2.13. a) 500;

6) 2,01; B) 3,21. 2.44. 0. 3.15. 0. 2.48. a) % 6)-6; B)x = 35

- - 2
r)x = w. 249.a=3; b =-2. 220. a = -0,5; b = 1,5.
2. a=-2,5;b=4,5 323 a + b+ c. 2.24. a) 4; 6)0. 2.25. 0,99.

2 15, 25n* 10x 27,
P2, 6) 525 B) YTy~ r) - 3.02 8) =5 6) ¢

3.01. a)

n)—%””;. r)%. 303.2) 3 6)b. 3.04, a)“y 6) g

5)(1‘ 4) ) (a + 1}{a + 2b) _a+b

3.05. a) & e . 386.8) 7

¢ 6)(2az +

+1)n. 308.0) Z; 6) -5 3.09.0) L 6)‘”— 3.40. 2) —(;bz?(::ll))

6) w. 3.42. a) 1, ecom x # ~1; 6)x, ecm x # %

3. a)y=2x-1,x#1;6)y=0x, x20u x = ~-1,5; 8) ¥y = 0,6(x + 4),
xz0 r=4;py=x+1, x2-2. 344, 2)y=x + 3, x # 2,

 6)y = - ____RRR
x#0;6)y=6(c+4), x#-3, x# L. 346 R = R+ L HTRE"

3147, v = » CpeSHAA CROPOCTH MIMEHHTCA H CTAHET PABHON

U+U

—_ 2v,v,
PG+ o, + o)
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4.01. a) a' — 16b%; 6)81n" — p*; B)8m® — n®; r)—c® — 8p°. 4.02. a)d + 2;
6)0. 4.03. 2) 2; 6)0. 4.04. a) ~5. 2555 6) —2—. 4.05. 2)0; 6)0;

2 855 11 406.0)0,25: 6) 1} 2)-06: 1) - 407. ) 5 7y

2a 2n -1, 9 x-1_ . (e+tx-a,
Trar1 408.2) T 6) g 40%.0) 755 6) H

a-x
90 _5x . . (a°+bk)x +(a+ mh
B) Tax - 25° ) (@ + mbx + (m® + bk)’

6)

4
2-x

410.0) 71— 6)

5.01. 3)-3; 6)1; B)O; 11; N O, ‘—%. 5.02. ) Her wopneii; 6) 40.

503.5) 12 6)0,5. 5.04. 2. 5.05. -0,5. 5.06. a) ~1; 6) oBimUX Touex Her.

5.07. a)2; 6)-1. 5.08. a) Pemnenuii Her; G)—3; 8)0; I) pellleHH HerT.
5409. ) x — moboe AeiiCTRHTENRHOE YHCMO; 6) x — Jrofoe OelcTRH-
TeApHOS YHCA0, Kpome 1, 5.10. a) 1; 6) 3. 5.11. a) 3; 6) 2. 5.12. a) IIpu

10 da +11,
a =-11 u 1ipn @ = = pellleHH# HeT, OpPH IIPOUHX ¢ X = ———==
3 a+11
6)upit o =1 1 npu ¢ = 3 pemiennit HeT, PN DPOUUX & X = ;:?;

B)upr a = 4 uiau a = 6, waM npr a = 8 ypaBHeHHe MMeeT TOJBKO
OfMH KopeHb x = 0} npH Ipyrux sHaueHHAX ¢, T.e. UpH a # 4,2+ 6

H a # 8 ypaBHeHHe HMeeT ABAa KopHA: x =0; x = H; Mopu a =—0,5
nian npn a = —6, nin g = 5 ypaBHeHHe HMeeT eIMHCTBeHHEIA KODeHb:

x = 0; IpY NPOYHX FHAYCHHAX @ KOPHAMH ABIAKTCA X =0 M x = ~16:2‘:!-

513 a)llpna=-17, x=3;0upua=1, x=1;B)npua=3, x=8;
riupu a = 18, x = 2, 5.14. 8, 515. a)(5; 1); 6)(1; 1).

dM.al<a<l<atal<al+a?<2a?

26, 27. 28 223,
7.04. 3 {75 17+ 7.05. a) Her; 6) moxer. 7.06. 1197. 7.07. 5555

1 1 i 1

BepHO., 7.09. 4. 7.21. a)8; 6)1; r) 5. 7.12. 1 = 2 + 30 + 20 + +

12

+ 1 + 1 + 1. ¥rasanue BocnonbsyiiTeCh paBeHCTEOM 1 _
7T 6 2 ’ n(n + 1)

= _lri -~ 7 1 " HalianTe aHANOTHMYHEIEe cyMmel. 7.23. 8. 7.28. Ectb

TOABKO OfHA HpoDh 5% 7.19, % 7.32. BepHo.
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8.03. PaBeHCTBO MOKHO 3ammcars B Bage b° = —1 — (a — 1)°. Orciona
BHAMM, uTO Mpu mioBoM sHadeHHH g aucao —1 — (@ — 1) < 0, B TO
Bpemsa Kak b° > 0. 8.07. Tpxn ¢ = 0. 8.08. IIpu a = 0. 8.11. HepepHo.
842.¢=0,b=5.813. a)Eciu agb = 0; 6)ecsma < 0, b < 1; B)ecqu
a = —4,b< 0; ryecnu a — nodoe yuceno, b > —1; Nyecm a=0, b < 0;
e)ecan ¥ =0, To x — mofoe ancao, nwin ecan y # 0, To x < 0; ;) ecn
x, y — mwbkele yKena; g)ecau x = 0, o y — noboe aNCno, HAW eCil
xz0, roy< 2;mjecymx+1=0mmu y—2=0.818.1, 4, 5, 6, 9.
8.19. a) Ksagpar He MOXKeT OKAHUMBATECA HA 7; 6)Ha 2; B)HA 3; T)Ha 7.
8.22. n) Ilpeanocneaneii nudpoii Mo:Ker OBITH OFZHA H3 CHeIVIOIIMX:
0, 2, 4, 6, 8. 8.24, Vrasanue. IlocnenosaTelbHEEe KBAIPATH
HATYPAJBHBIX YHCEN OTJHYAIOTCH APYT OT ApPyra Ha HeYeTHOE YHCIIO.
B ceMoM aene, pa3HOCTE KBAAPATOB ABYX HOCHeXOBaTelIbHBIX
HaTypaneHeIx amcen (n + 1) — nf = 2n + 1, T.e. ABAgerca Heuer-
HEM gucioM. Camoe GosibIooe ABY3HAYHOE UMENO, ARIAICIIEECH IIOJ-
HBIM KBAApaToM, ecThb uancao 92 = 81, m1a xoroporo n = 9. [osromy
HaHGOJABIIee THCAO IIOCHeJ0BATENBHBIX ABYIHAYHEIX THCEN, Chegu
KOTOPHIX HeT HY OJHOM MOJHONO KBaApaTa, pasEo 2-9 + 1 = 19. 3Ha-
YUT, CPeAM ABANNATH DOCHeTOBATEJBHBIX JBY3HAYHEIX UHCeNl BCerda
Gymer xora 6b1 OAMH NOAHEIE KBaspar. 8.25. 198 = 1007 — 997 — 1.
(CMm. yxasanue x 14.24.) 8.26. 630. 8.27. CymecTByIOT, Tak Hak,
HanmpuMep, Mexay auciaoMm 10 000% = 10° u cregyomum xBagparom
10 001° naxopnres 20 000 unces, cpefH KOTOPHIX HeT HH OJHOTO MO~
Horo kpajpara. 8.28. Kymmunu 11 rerpageit mo 11 p. 3a Kamayio.

8.29. a) 0; %1; i\/ﬁ; peleHHl Her; 12; i\/g; 6) 4; pemennii Her;
-2 1 325; -1,5 uau 4,5; % 8.30. a) £1; 6)£2; B)£1; r}13;
0—3; -1; €)0,2; 1. 8.33. 2)5; 6)19; B)-B: M -21. 8.34. 1) 6. 8.35. 6) J3-
-2 B) J10 - V2 - /3. Yxasanue. IMpencrasbre YHCAO J2 +43

pemge V2 + v3 = V(VZ + v3) = V5 + 246, rme 5 + 26 < 10;

V5 + 8 — v3 — 410. 836.1,1,1,2,2,2,2,2,3,8,8, 8,3, 3,
3, 4. B cnucke uncao 100 cogepmxanocs 6m 201 pas. 8.37. a) 25;
6) Het xopedi; B)-14; 1) 0; 2; 1) 0; ¢) Her kopaeft. 8.38. a) 3; 6) 3
D5 n-fnd 83 acs00(-47) D 2n
(-3; —2); A(L; 4), (-1; 4), (15 —4), (-1; —4). 8.40. a)(4; 1), (4; -1);
68)(3; 1), (3; —1), (—3; 1), (—3; —1). 8.43. He MoKer, TRK KaK KBaJpaT

HaATYPWIBHOTO UHCIA HMeeT HeYeTHOe YHCJIO JAeJIATeNelt.
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9.05.Moer, Hanpumep 2 — J5 n 3 + J5. 9.06. Moxer, HenpHuMep
3 - J§ ue6+ J§ 9.07. Moxxer, HanpuMep V12 n Jé 92.08. Mo-

ryr, Haopumep 2 — Jg H2+ \/5 9.09. He momer. 9.10. Moxker,

HO TOJBKO B TOM CJIy4ae, eclii PAamHoHANLHOEe UHCIO PABHO HYJIIO.
9.11. He moryr. B caMoM fiefle, 1iyeTh ¢ H [} — MppPATMOHANLHEIS THC-

«-p

Ja M o — B =a — payuonarwvuoe vucro. Torga B — HPpa-

OuoHanbHOe aHceao. 9.412. HokazaTenscTeo oT nporneHoro. $.43. Hora-
SATeNkCTBO OT OpoTHBHOTO. 9.44. Jloka3aTeJLCTEO OT TPOTHRHOTO.
¢.15. HoxazaTeascTBO OoT nporABHoro. %.16.[lokasarenserBo OT

nporusroro. 9.17. Hanpumep, 1,1 u 1,11; 0,1¥122 u 0,14128.

9.18, HaunHas ¢ mecToit nmocsie sanaroit mudpn. Boakme % .19 1.

1
9.20. 0. Vrasanue. 33 /333 = m 92.24. HanpumMep,
1- 40,0000 m1+ J0,0000I. 9.22. MoryT, HanpHMep \[E H \/E

9.23. Moryr, nanpamep 4 — V15 u 4 + /15, 9.24. Hanpumep, %;

-2’%; sl -23.% 9.25. PanmoHansHuM, 9.26. Hanpumep, x° + 2x — 6.

9.27. Hanpumep, x* + 10x? + 1. 9.28. Hanpumep, (x; 3n + 7)
n («/ﬁ, 32 + 7). PanmounanbHeiM. 9.29. Tonbxo ogma rouka (0; 5).
n -3
2

9.31. Ectb, HanpirMep, TOYKH ¢ afcIlucCaMH 7—, The n — Oejioe
yneno. 9.32. &) lla; 6) aa; B) HeT; r) HeT; O) Aa; e) HeT; 3R) Ka. 9.33. Her.
92.34. HenonssosaTs TeopeMul Ilugaropa uw Paneca. 9.35. a) Berpe-
TAaTcA yepes 221 ¢ B Touxe T u janee GyAyT BCTPEUATHCHA Yeped Kaxk-

gele 221 ¢ B Touxax P, M, K u 1. a.; 6) MATeDHANLHEIE TOYKH HAKOTHA
He& BCTDPETATCAH.

10.16. Crporm oTpeskn a = 1—+é—‘f-§-, b=+2 -luec= % Jdnuna

orpeaxa ¢ papHa 1. ITosaToMy OTKIAABIBEEM OT TOUKH 1 BiIeBO OTPE3OK,

pasmuii c. 10.19. @ = 5. 1020, a = +2. 10.21. 6 = -1 wan a = 3.
+ Ax
10.22. Taxux a He cymecTByer. 10.23. % 10.25. le ) L,

10.36. 0 << 1.1037.0 << 0,3.
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11.01. a)a > b; 6)a < b; B)a > b; r)a > b. 11.02. a)a < b; 6)a = b;
B)a > b; rya <« b, 11.03. a)a < b; 6)a > b; B)a < b; r)a > b.

110a. 2> 1515 L 4405 0)6 > ¢; 6)6 > d; B)ab > ac;

r) % < % 11.08. a) Bepro; 6) HeBepHo; B) BepHO; T) HesepHo. 11.09. a)a —
~b>2a+b;6)a’<a;p)a?+ <O Ma+ <O ) -V 2 at +
+ b% e) Ja > a; m)a® + b' < —2ab; 3) “;" > b. 11.12. a) 231 -

—55<0<1< 10 <3,4<3i—g; 6)a-cf—11<a- 1l <a-3<

<at8< BEBL 3t T s> -0@) > -

N (1) O S o 2__ . 4 - D S
q01 > B+ 8 6 o > ey > V10> g

>—af + 2g - 3.

11.14. B) L r) %

Jlepad OAYIIOCKOCTE H
BOJMOKHTENRARE Ay4Y ocu Ox;

5) % e) v
r———1]
1
—5 T 01: x
BEDXHAA NOJAYRJIOCKOCTh H TOJBKO OfHa Touka (—2; 1).

OTPHIATeNBHEI VU ocH Oy;
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11.46.8) 1 n 2; 6) 3 m 4; B) 7 u 8; 1) 13 & 14; 1) 27 u 28. 11.17. [0; 16).
11.18. (0,25; 2). 11.19. (-°0; —2) U (0,25; +oo). 11.20. (%? 8).

1.21. (—4; —2-§-). 11.22. a) 139; 6) 96. 11.23. a) 20; 6) 35. 11.24. —18.

11.25. -1. 11.26. 3 u —-10,75. 11.27. 143,5 n 7,375. 11.28. 182 u —12.
1, 1) _2, 2, 3. _38).

11.29. 64 u 164. 11.30. a) (L3} 6) (-2 -2) ») (-8 -&):
2. A\ 5, k). 1. 3} —00- — 7. ]

1") (—145; —4), ) (9'» 5)‘» e) (2’ 3), JR)( 003 7) U (3; -I-OO). Yraaa
nue. Ipn 1 < a < 3 wu a = 2 aanumenm: @ — 2a =(a — 1) — 1. Toraa

0<e-1<2na-121=0<@-1¥<4n@-1¥#1=-1<
<@-1°-1<8u(a-1"-1#0. MNosromy npu -1 < (g — 1)* -

Vi
-1 <0 matinem 55~ <—7,anp110<(a—1)"'—1<3nonqu%4

< —3 .

a -2z
-3+ (y+4’<9nmonyunts onerkn 0 < x <6 m-T< y< -1
Hanee yGegntsca, aro Touka (0; 1), B koropoii pasHocTe X — y = 1,
HE YAOBJIETBOpAET AAHHOMY HepaseHcrBy. 11.32. CM. yxasaHue K 3a-
aaze 29.43. 11.33, a)-1 < ab < 1,35; 6)—4 < m(n + 3) < 3,562.
11.34. a)[-24; 53); 6)[-24; 33].

11.31. Her. ¥xasanue. 3anucaTk HepAREHCTEO B BHAE

12.01. a) 2; 6) 3; B) Her; 1) 0; A) HeT; ) 10, 12.04, a) —1; 6) —2; B) HeT;
r)—11; n)Her; ) —13. 12.07. a)4; 6)—-3; B)1; r)—4; n)1; e) 1.

12.0%. &) 113-; 6) %; B)16; 1) §6§ 12211. 8)y= J; npux 2 1;0)y=Jx + 3

mpr x = -1; B)y = J; npu x 2 1; )y = Jx + 5 opu x> 0. 12.12. 2.
12.34. lIpu a = 2. 12.32. llpu & = ~1. 12.33. IIpu a = ~9; b = 16.
12.34. He mMoxer. 12.35. a=-5; b=2; ¢ =1. 120.36. a = -1; b = -5.
1237. a=-1; b=5; 12.38. a = -100; b= 5. 12.3%. ¢ = 2; b = -11.
12.42. (4; 6).

13.01. a) 15; 6) 60; B) 144; r) 0,000008. 13.02. &) 784; 6) 216; 8) 196;
r) 0,0000008. 13.03. 2)4; 6} 5; 8) 162; r) 0. 13.04. &) a = 59; b = -30;
6)a=31; b=12; B)a = 149; b= 14; r)a = 240; b = -120; x)a = 6;
b=109; e}a = —2; b = 49; x) Takux yucen Her. 13.05. a)a = b = 1;
6la=2;b=-1;8)a=1;0=8;0)a=1;b=-2; Ma=2; b=1;
eJa=1; b=-2. 13.06. a) V2 -1; 6) 2 + f3; B) V6 - 1; 1) V3 - J2;

DNr +Vr -1 e)Vx —Jx - 1. 13.08.2)¢>0,b 2 0;6)a <0, b < 0;
Bla=0,bxs0;umna>0,b=00a=20,b>0pa< 0, db<
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e)a =0, b > 0; &) BEIpayeHAe He onpeAelleHO HH IIPH K&KHX 3HaJe-
HAAX a 7 b; 3)a 2 (; n)a < (; k) a — nwboe ancmo; a) a = 0; M) ecan
y=0, 7o x — nmwboe yaco wmu x 2 0, y 2 0; Hecnu y =0, To x —
mofoe umcno wm x < 0, y < 0.130%. aym=n=1,a=6;6)m=n=1,
a=28;eym=n=1,a=50;r)m=1; n=3, a-lS,n)m—l n=3_5,

a = 200; ym = 1; n = 997, a = 997. 13.40. &) 32; 6) L; 5) H00;

r) ﬁ- 13.11. a) 15; 6) 10; 8) 20; ) 44. 13.12. a) 13; 6) 29; B) 53; ) 37.
13.13. a) 11; 6) 31; B) 224; r) 75. 13.45. u? + 2.

13.34. ) (6 - Va)(6 + va). 12.35.2) (2 - Ja)'; &) (Va + 2)';
B)(JE+\/5)2; r)—(,j:&_;g‘[_).n” 3)5‘\/_, 6)4‘!_ J_

1) 2J5; B @. 13.40. 2) 2J2 + V3; 6) —535; B) 215 - V6;
1) 3y2 + V3. 1341.2)2 + V3; 6)-8 — 2/5; B)12 + 7V/3;
1) -748 - 645. 1242 a) 245 + V10); ) -2 42,

13.43. a) 2+ JE = JE; 0) 8 + ‘/EB"' J1_5. 13.44. g) ig'f Goanle;

6) -g— MeHbIe. 13.45. a)0; 6) 0. 13.47. a)1,3; 6)1; ) 3; 0)-1; m)—1;

e} 0. YVxazanue, JleBaa 4ac1s ypaBHeHUA x?’ > 0, a mpasag uacTe

—fx + 4 — 2 £ 0. CiegoBaTentHO, KOpPHeM YPABHEHHA MOMKET OHITE
TOJABKO TO 3HAYEHWE X, IIPH KOTOPOM OJHOBPEMEHHO BBHINOJHAINTCA

ABA pABeHCTEA x¥=0,u —\Nx + 4 — 2 =0. ITpoBepka DoKA3LIBaET,

yro yuchno ( yaornersopsaer sropoMy paseHcrsy. 13.48. Ilpu a > 0.
1348%. IIpra <O0nnapra=1. 13.50. IIpn a > 0, 5O @ * 4.

13.51. a)y = 4x, x > 0; 6)y = %x, x < 0; B)y = 222, x > 0; r)y = 0,4,

<0 y=-32 x> 0;e)y=—+, x c R w)y = 2, x » 0; )y = 3Jx,
x>0, ) y=-2J-x, x<0.
13.52. | s | 84| 126 | 210 | 240 | 108 | 252 | 1,5v3 | 12| 0,5V6

13.53. a) V2; 6) —/3; B) 3V2 - 1; r)0,5. 13.54. a) (V2; 2J2);
6) (v2; V3); 5) (V10; 4). 13.63. a)10™ + 1; 6) 10" — 1,
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14.01. ) 1; 6) 2; B) 2; 1) 2; &) 6v2; e) 42; k) 2. 14.04. a) ""—z;y;

6) giis. 14.05. 8) 1; 6)0. 14.07. 8)3; 6) T5 = T 14.98. 5) 28; —24T;

6) 40; -2J10. 14.09. a) Her; 6) na. 14.10. a) 4(020“_ = 6) {ab—b.

I
14.11. a) —Jab; 6) af 55 B) J;b . Yxasanue. ObosHauLTe J% = x;
2 _y
b

r) 1 - x*. Yxasanue. Obosmause \1 - x =a, 1 +x =b. 1412.a +b,

16.17. a)-1; 6) 10. 16.18. a) 2; 6) 38; B) 21; r)66. 16.32. 7 wim 3.
16.33. 15 unn 27, 16.34, 5 1w 11. 16.35. 22. 16.36. 6, TaKoe dHCIIO eAHH-
creeHHOe. 16.37. Takux unucen Her. 16.38. 116 nau 106. 16.39. 560
min 486. 16.40. 437 max 367. 16.41. 3 nam 10. 16.42. 12 unu 22,
16.43. 30 i 184, 16.59. 2) 22 (manp., npu x = 1); 6) 446 (manop.,
apn x = 1); 8) 16 (Hanp., upr x = 1). 16.60. a) 103 (Hanp., opr x = 0);
6) 5 (Hanp., npu x = 0); B) 18 (Hanp., npu x = 0). 16.61. a)1; 2; 3;
6)1; 2;3;4;5;6; ; )4; 1) 1; 2; 3.

1705, a)lIlpu £ = 2; 6)npu & = —%; B)upu k = % 17.35. 2)a < O

6laz20:8)a=0.1736.1Ipua=0.1737.a)Ipu k< 0; S upu k > 0;
B) HH npu xaxux k. 17.38. Ilpu &k = 0.

9 Bk 14 Mk = — 2 _ 4. min 2 =
18.07. a)k=2; G)k = 14; B) k =—10. 18.08. a) [%] il H [_nzn;m_ll T =

=-2. 18.09. a) [—%1'191]% = —2; MmaxkcumyMma HeT. 18.18. (2; 2), (-2; —-2).

2 _ T 1
18.26. 0,25. 18.27. ;7. 18.28. Ilpn ¢ = 1. 18.29. -5. 18.30. -

18.31. IIpu b = £1, 18.32. (1; 1), (-1; -1). 18.33. (3; -3), (-3; 3).
18.45. a)IIpn a = 0; X1 — ofHA TouKA; OPH OPOIHEX SHEUEHHAX 4 —

nBe Touxn. 18.48. a) (0,5; 1); ) (% %) 18.49. f(z) = 2. 18.50. fix) = 1.

19.08. A(0; 7) wan A(0; —7). 19.09. 99 win —99. 19.23. A(-7; 0) win
A(T; 0). '

255



20.33. y = 2x% + 8x. 20.34. y = 0,52 + 4x - 8. 20.35. y = x* - 2x - 8.
20.36. y = —x* + 2x — 3. 20.37. 0; 4. 20.38. a) 4; 6) 2; B) 2. 20.39. Baus.
20.40. ITpm ¢ > 5. 20.41. IIpu a > —4. 20.42. [Ipu a > 8,5. 20.43. lIpx
a < —6. 20.48. 15. 20.49. 5. 20.50. 0. 20.51. 1. 20.52. 11. 20.53. 4.
20.54, 12. 20.55. 4. 20.56. 11. 20.57. 5. 20.58. M(-1; 4). 20.59. M(3; 9).

20.60. K(-0,5; 0,25). 20.61. K(—%; —%) 20.62. K(0,5; 1). 20.63. K(-s; g)

20.64. K(2; -2). 20.65.a) M(-2; —9); 6) K %; %) 20.86. —-g--
20.87.a)(1; 1) u (—0; 5); G) nepan. Vxasenue. CpasHuTe FHAUEHUH
FaHHEIX ¢vHEORE B Touke (); B) piinHa HARGOABIOEro OTPe3KA DABHA
0,75; r) roopaunaTa ero koHnos (0; 2) u (0; 2,75). Yraszarnue. an-
Ha ACKOMOTO OTpesKka 3ajaetca dopmyxoii I(x) = 0,25(x* — 8x + 11) -
- (x* — 2x + 2) Ha (-1; 1). ®yExnona I(x) npEEHAMaeT HarGONILIIee

SHAYCHHE % = 0,75, xworopoe gocruraeTca npu x = 0. 20.73. 6 + 6.

20.74. 5 + 5. 20.75. 0,5 + 9,5. 20.76. 12,25. 20.77. 32. 20.83. y = 3x° -
—6x + 52084 y=-—x"—-2x + 3. 2085. y = x* + 2x — 3 man

y = 0,252 + 0,5x — 3,75. 20.86. y = i::i‘; (2 = %) + Yo
2087, y= —2 (2 - x)x - x,). 20.88. y = x* — 2x.

(xg — x)(x; — x3)

2089. —x* + 3¢+ 1. 2092.1.3)a 2 0;6)-8<a<0.3.a)-8<a< 3
6)a > 3. 20.94. a) 7; 6)5; 5) 1; ) 9. 20.95. 2.

21.27. &) Ha 15; 6) Ha 6; B) Ha 9; r) Ha 4.

2202. 6)x < —-0,5, x > 0; B)x = —0,5, x > 0. 22.08. a)1; 6)10;
B) |a — b]. 22.09. a)(—90; —1) W (-1; +o0); e)(-1; 0). 22.15. IIpu
a = 2, 22.16. 0. Yrxaszanue. BoconoabsyiiTeck HeUeTHOCTEIO (BYHRIHH.
2217. 0. 2248, Ipu a = 7. 22.21. (-1,25; —0,75). 22.22. (1,75; 0,75).
22.23. a)(—2; —-1); 6)(1; —0,5). 22.24. a)(1; 1) m (-1; —-1); 6)(5; 5)
u(-5;-5).2228.a=1, k=38.2229. a = 3, k= -2. 22.38. 25.

26.01. a) 4 u —15; 6) xopHeit Het; B) -2,75 1 —1,25; r) 3 1 —7. 26.02. a) 243

3. 12 b 5 .
H2;6)-1m A B) ’;; H Tont r) —ﬁ n —1. 26.04, a) 23,5

_ . _T1 27 . _2 &
n —29,5; 6) V3 u V3 592 o+ 2 001u 3,6; VT
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u 37 - JT. 26.05. )2 w —1,8; )33 u -2 80,1 u -5%; 0,01

i -8 3005 &) 10 1 ~10%; ¢) 1000 u ~1001,6. 26.06. ¢) 4+* — 15 — 4 =0;
#)12x° — Tx+1=0. 2607.8)x° + (8 — a)x — 8a; e) X* — (3 — Ta)’.
26.08. a) ax® + (a° + D)x + a; 6) abx® + (a® + b')x + ab. 26.09. a) x* —
— Txf2 + 10 =0; 6)x? — 2x — 1 = 0. 26.10. 2) 7 & 2; 6) xopHeil Her;

B)13 1 %; r)36 u 0,2. 26.44. &) ¥* — 8x + 4; 6) He cymecTRYeT; B) x° —

— 32x + 144; r) x* — 200x + 400. 26.13. Moryr. I'paduku umelor 06-
mue TOYKM, mesxamme Ha ocH Ox; rpadpmurn mMmernT ofmylo ock
CHMMETPHH; rpadHKH OTIHYAIOTCA HANpPaBI€HHEeM HJIH pacnoJo-
senreM BeTBeil napaloin (Gonee m mexee nosiorme). 26.14. Ipadunru
a) nMeroT oflyI0 och cuMmerpuH; 6) nepecexaloT ock Oy B ofHOH u
TOM e Touke, 26.15. Bomine y monoxuressHOre KopHA. 26.16. Bonbine
Y OTpEUATEALHOrO KOPHS. 26.49. x* - 9x + 5 =0, 2620, x* + 14x +
+ 32 =0.2621. 8x°* + Tx — 11 = 0. 26.22. 18x* + Tx — 5 = 0.

2623. 5" — Tx ~ 9 = 0. 2624, 175" - 152 — 9 = 0. 2625. 8) 35 6)-T;

B) 32. 26.26.(3; 5); (5: 3). 2627. (4 - VT 4 + \7); (4 + V754 - 7).
26.28. (4; 4). 26.29. Takmx HeHCTBHTENHHBIX YHCEN He CYIIECTBYeT.
26.31. a) (1; 2); (2; 1); 6)(-3; —4); (—4; —3); B) petenn Her; T}(~3; —3);
m)upm @ = 2 (2; 2), npu octaxbEEX a (2; a); (a; 2% e) (2v2; 3v2);

(3V2; 2V2). 26.32. 1)(1; 2). 26.34. ° — 10x + 14 =0,

27.01.a){(x + 1)Xx + 2); r) paznoKeEHe HEBOZMOKHO. 27.08. a) (x + a)(x +
+ 2a); 6)(2x + a)x - 1); B) 52 — (dy + B)x + y(y + 1); r)b° + 3(p —
- 1)b+ 2p° — 8p, 2710, a)(x - 2y + 3)(x + y + 2); 6)(x — Y)x — V).
27.45. 2)3, -9, 1; 6)0, 8, -0,5; 8) -2, £, -£. 27.46. Kopun x,, x,,
A x; KyGHueckoro ypapHeHMs ax’ + bx’ + cx + d = 0, rae a = 0,

. = b
VIORJETBOPAKT COOTHOLUEHHAM: X, + X, + X3 = a2 %s + x5 +

o

= £ =_-£
+ Xy = o M XXXy = e

28.01. 10 x 4. 28.02. 20 cm. 28.03. 17 u 18. 28.04. 20 u 21. 28.05. 21 pag.
28.06. 12 xn/u. 28.07. 15 xm/u 1 18 xn/u. 28,08, %- 28.09. 36 gmeil,

2840 15 xm/u. 28.11. 18 xne/u. 2842, 5 kv, 28.43. 18 . 28.14. 50 xM/4a.
28.15. -‘} 28.16. 72 kM/q. 2817, 2 km/q. 28.18. 16 KM, 28.1%. 16 xM/u.
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28.20. Ilepsrii noesy Ouir B nyTa 75 4, a sropoit 50 u. 28.21. 6 ¢,
28.22. 30 kM/u. 28.23. 120 kM. 28.24. 40 kM/4 n 50 xkm/q, 28.25. Cxo-
POCTE TOe3ns MPH KBHMKeHHH B ropy 60 xm/u, cxopocTh ero
o POBHOMY MecTy 78 kM/u., 28.28. 20 km/u, 18 km/u. 28.27. 40%.
28.28, o+ "'“;:2 + dadt kM/u. 28.29. 30 kM; 4 xkM/a 1 6 KM/u.
28.30. 12 cyT. 28.31. 4 u u 8 4. 28.32. 60 xm/+. 28.33. 9 u, 28.34. 50 Kn/u.
28.35. 18 km/u u 24 xM/u. 28.36. 160 xm. 28.37. 10 xm/4. 28.38. 3a
15 auen. 28.39. 3a 10 ameii. 28.40. 10 v m 15 4. 28.41,. 42 u u 56 u.
28.42, 55 u 30 nueii. 18.43. 3a 10 aueit. 28.44. 3v°, 28.45. 456 m.
28.46. 8y n 6 u. 28.47. 28 nneii; 21 aenn. 28.48. 3 u m 4 4. 28.49. 6 aueii
u 12 gueii. 28.50. 40 u i 24 vy, 28,51. 336 u 280 aeraneii. 28.52. 10 4
v 15 u. 28.53. 10 asToMaTor. 28.54. 13,5 xr. 28.55. 40% n 25%.
28.56. 20% wu 60%. 28.57. 441 r. 28.58. 150 r. 28.59. 8%. 28.60. 170 xr.
28.61. 280 kr. 28.62. 6 pas. 28,63, 17 Kr Mmean W 7 KI LHHKA.
28.64. 0,25 wr. 28.65. 20% n 60%. 28.866. 4 xr 1 6 kr. 28.87. 60 xr.

28.68. “"’q'_lgm’ u wgb_ﬁpgp- 28.69. 0,8(r — 30) kr u (32 — 0,8¢) K13

30% < r < 33,75%. 28.70. 10 x. 28.71. -7, 2872 40 r n 100 1.

m+n

28.73. 2,5 kr. 28.74. 15. 28.75. 108. 28.76. Ha 20%. 28.77. Ha 25%.
28.78. 20% . 28.79. 5%, 28.80. ~41,4%. 28.81. 110 000 p. 28.82. Ha 30%.

28.83. 375 p. 28.84. 24 yenopera. 18.85, 1—15 28.86. 2 p, 50 x. 2887. 18,

28.88. 24, 28.89. 77. 28.90. 857 142. 28.91. 24, 28.93. 83 um 38. 28.94. 23.
18.95. 44, 28.94. 83. 28.97. 811. 28.98, 135,

221.60n=1;3;%27;8)n=2;3;4;6;12;)n=1;2; 3;6; )y n = 2;
6; e) n = 36. 29.13. ¢ = 114, roura A(1; 1). 2914. a =1 uan a = 3.
2245.a=1,mmma=2, uma=4. 2946. a = 0,5, man a = 1, nan
a=1,5, unu ¢ = 3.

30.04. 6) Vrasanue. Bee umcna 201, 202, ..., 210 aeasiorca cocras-
BeIMH. 30.05. 50 uax 51. 30.08. 333 unm 334. 30.07. 1428 mnn 1429,
30.08. a) He momer; 6) Mmoxger; B) moxker. 30.09. 112, 113, ..., 147.
Hanmensmiee uneno 112, ganbonsinee — 963. 30.10. a) — r)} He MoskeT;
a) moxxer, 30.11. Takux yucen or 91 xo 99 zemarn: 91; 92; ...; 99.
30.20. 3. 30.21. 3. 30.22. 2 u 5. 30.25. Yucna 237 u 732 Kampoe me-
nartes Ha 3. 30.26. Uncno 2"° + 7% genmres Ha 5, MOCKOJNBKY ero
nocneanas npudpa paBHa 5.
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31.02. a)6; 6)1. 31.03. a) Cymecteyer; 6)cymecreyer. 31.09. Vrasa-
nue, lIpeacraneTe Kaiaoe u3 35 ancen B puge 35k + r @ 3ametsbTe,
YTO r MOMKeT OPHHHUMATE 35 pasiamuHbIX sHaueHuii: 0; 1; ...; 34.
31.10. a) HeT; 6) Her; B) Mo:kHO. 31.16. Henssa. 31.28.a)7; 6) 7; B) 1;
r)7 mam 31; x) 7, 31, 55. 31.29. a)17; 6)2; 8) 7; r)67; A)17; 42;
67; 82; 117. 3133, a)Iycre a=3n+ r, b=38m + ry, roe 1y, 1y —
MOTYT He3aBMCHMO NMpHHHMarh 3HaueHus 0, 1, 2. Torga a® + b* =
=8(m+n)+ ri + ri, roe r} + rl Moxer NPHHMMATE ONHO 3 3Ha-
venuif 0, 1, 2, 4, 5, 8. ClefosaTeNsHO, CYMMA KBAJPATOB AGJHTCA HA
8 Torma M TOABKO TOTAA, KOTAA CyMMma I + ri =0, oTKyaa cleayer,
yTo ry = ry = 0, 7. e. Koraa oba yucna a u b genarca Ha 3; 6)cymMa
6% + 8% = 10 pesATea Ha 5, HO HA ofHO M3 umEcen 6 n 8 He Aenured Ha 5.
31.52. 6. 31.53. 0. 31.54, 0. 31.55. 3.

32.02. a) HOJ = 14; HOK = 1232; ) HOX = 60; HOK = 3600;
32.03. a) HOJZI = 154!; HOK = 210!; 8) HOH = 88!; HOK = 510l.
32.04. 2)HOM = 111...111; HOK = 111 ... 111. 32.06. ) HOJI = 2';

e c—— —_—
MATBOECAT ETHEHML CTG AHHML

HOK = 25!. Yrasawnue. Moraxure, uro 20! = 2*. k, rne ¥ — Hexoropoe
HeueTHoe uncio; HOM = 2%; HOK = 8 - 100!. 8) Ywxasanue. loxaskare,
uro 100! = 27 . &, rae & — HexoTopoe HeweTHOE yHcho. 32.08. a) HOM = 1;
HOK = 133 - (1341 - 1).

33.05. 101% = 10 201. 33.07. ¥xasanue. Uncao 2001 — HeueTHOe.
33.12. a) 831 mynem; 6) 40 006 myaamn. 33.13. 499 Hynamn.
3345. ¢ =05, umi a =1, wm a = 2,5, uau a = 5. 33.16. a = 5.

3347.0=0,wma=3, mma=53348.0=1wma=3.332.2) 3 + &

4 5, 10, .

O -F D5 TIN5 PO 8T
33.22. 6)(3; 1); B) pemennii Het; 1) (3; 1). 33.23. 6)(—13; —3), (—8; —4),
—5; -7), (—4; -12), (-2; 8), (-1; 3), (2; 0), (7; ~1). 33.25.0)x =2 + Tk;
¥ =1 - 3k, rge kB — mofoe nence ancno; B)x =2 + 6k, y =4 + 11k,
rae k — moboe nenoe yacao. 33.26. Pemenwit net. Viaaarue. Yucna 138
M 777 111 kparasl 3, a yncao 569 He genuTca Ha 3. 33.29. a)x = k;
y=1-2k - 3n; 2z =n, roe n, kR — moOble Heable yncaa; 6) x =—6 +
+ 25k + Bn; y=n; 2=1 — 3k, vie n, k — mofble Helble YHCIA,

34.01. a) f(-3) = 50; f(1) = —8; f(0) = —10. 34.03. 1) 9<% — 12x + 4.
34.04,. a)pu a = 0.
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34.07. | Crenems Crenens Crenens Crenens Crenens
Hx) &(x) f(x)+g(x) | Kx)-g(x) f'x)
4 6 6 10 12
b 8 8 13 15
5 a b 8 15
3 3 2 6 9
) 9 3 18 18

M. 0)Ipua=3; G)npua= 5 )upna= 5 Hupua=2.3412.1;
x~1; x+ 5; (x — 1)%; (x — 1){x + 5); (x — 1)’(x + 5). 34.17. &) lIpn
a=-5;b=4;B)upu a=-1; b =1 win npu a = —5; b = 2. 34.24. r) x* +

+a%+ . +x+1- ﬁ 3422 6)IIpua=-1; b=47; B)Takmx au b

He cymecTsyer; Ma=-1;b=1; p)a= —%; b= %; e)a= %; b=1.

34.23. a) a = %; b= —%; r)a = -b = 0,125. 34.31. r) 101.

34.38. 136,5. 34.3%. x - 3. 3443. ) & -%; 6)6; L1 15 -0,75.
34.44. 6)[lpu a # —4, a % 0, a = 8. 3448. 032 ~ Bx + 1 - 3

p)ﬁ—%+%—% 3449, ) f(x) = 2 + x + 1 - %5 f(10) = 1115

f(0,01) = —299. 34.50. ) x + 8 + xl—_ll; 6)5x — 16 +

38
x-2

3
r+ 5

8 B3+

+11x + 25+ HE K A e TR A A dE

. 3450, a) f(x) = 2x + 9 + —2=3 K100) = 209;

x-1
29 |
x+3
] 11

= —2807. 34.52. &)1 + =3 + T Yxaszanue: caenarb 3aMeHy

141 143
t=x-1;6)50c" +80x + 29+ 7137 7,3 3453 a)

-£+ 2+

£(1,001) = 8011; 6) f(x) = 5x — 12 + f(-100) ~ -512; A(-2,99) ~

3
x-1
15 31 19
c-2r T @G- T -z

+

7 7. 2
-1 Ty Br-2

+ +
b, 21
34.54. g)a = & b= T 3455.6)a=1; b =8; B)a=-5; b=-2
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wiw @ = —2; b = 5. 34.56. a)a = b = 0,5, e = -4 b= 4L

ry
34.58.a)a=-b= %; c= —%; Gla=-b= ~%§ c= %; B)a = %i b= 'g';
- -2. = -1l s _ 0. 0=l 500
c=-3 re= -3 b=0; ¢c=3 3459 0,999. 34.60. 1507
1001
3‘-‘0- 6010‘

35.01. a)-1; 0; 4; 6)0; B)0; #; r)o; =139 1:23\/1457_

35.02. 2)0,25; 1; 6) —%; g 2 2\@ , =B izﬁi; r) =1 *2‘/5_. 35.03. a) +1;
3: 6) ijlﬁ-; 382 ¥1; ) 1; # 35.04. a)-5; —1; T; 6)—2,75; 4;
6,25; 5)—-0,25; 2; 1) (—ﬁ; o) U (0; 2) U (2; +09). 35.05. a) Tlpu g = 6;

x=2;x= _5—12@; Gopra=-11; x=-1; x = TtT '113; B) NpH
a=0;x=1;x=4—iz@; r)npna:l;x:—l;x=2:t~/g; 174)¢

a=-2;x=-1Lx= l%ﬂ 35.08. Haiiarte mennle KOpHH YPABHEHHA:

a)-1; 2; 3; 6)—1; 2; B)-2; 1. 35.08. 2)0,5; 6)1 u —0,5, 35.11. Onuu
menslf kopeHE 11pH @ = -5 1 @ = 3. 35.12. a)lIpu a = 0 Tpu KopHsa;
nope @ = —4 OAHH KODeHB; NpH a = —1 oJUH KOpeH:s; §) IpH @ = 2 ofHHE
KOpeHb; IpH ¢ = 4 oIuH KopeHb. 35.13. IIpn ¢ = 0, b = -3 ropHu 1;
-2; 1l wmmopu a=~2, b=-1 koprx £1; 2; opr a =0, b = ~1,

35.14. a) +1; 1v2; 6) geTHpe KOPHA i1’7—-12‘/—3—-7; B) v10; r) Her

KOpHeil. 35.15, a)1; 3/5; 6)—1; 2, 35.16. a) 7; 6)t° — 2. 35.47. a) 13;

6) ¢ — 12; 8) 21. 35.18. a) —18; 6) {° — 3t. 35.49. a) -2; -0,5; 1; 6)-2;
-0,5; 1; B8)-2; -0,5; 1; r-2; -0,5; 1.35.20. 8)0,5 = 1;

) LEVB; L 350 -5 1 AT 352 0y 32,

rj1; —%; iisﬂ 3523 (x + 1)(x + 2)x + 3 x + 4) = 323; xop-
HH -7 n 2. 35.24. 2)0,5; 6)0,5 = 0. 35.25. a)3 m 4; 6)-1 n 3;

— 5. . g, 16, 3[
B) 5t2\/ﬁ; r) 512"9_3. 35.26. a) 8 %, 6) 8 13’ B) 11 1:2 105;
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MiT V421, 130 11; % 3527.a) 1 u-2;6)1; 3u -3 +11; 5)-9; 1;
"54’—“2@; r)-3 u 6. 35.28. a) £2; 6) +1. 35.29.a)-3; 1; 6)—1; 8)0; 0,8.

35.30. a) £1; j:\lg; 6)-1; $10; B)1; %; r)2 +6; a)1 % V2;

e) 1. 35.31. lIpu a > 4 pemeruii Het; npu ¢ = 0 kopuu 0 u 4; npu
a=3 wopau 3 u 1; npu a = 4 xopau 4 u 2. [Ipu ocransHEIX FHATE-

HHAX 4 KOopHE: a; 2 — «4 — a; 2 + 4 — a. Vrasanue. Pemmure aTo

ypaBHEeHHEe KAK KBAADPATHOE OTHOCHTEABHO a. 3532 a)llpm a = 0,
b=0;6)-8<a<8,b=0;8las 0, b=0.

36.01. a) -1 n 2,2; 6)4 n —3. 36.02. 2) -18; 0; 6)-2; —1$. 36.03. a) /5;

-

6) V3; @ 36.04. )0 u —%3; 6) +3. 36.05. 2) 3; 1,5; 6) 2; 3

36.06. a) 3; —%; 6)0,5; -2, 36.07. a)1; ~1; 6)0 u -2, 36.08. 8)0,4;
6) 1,5. 36.09. a) -1; 6)0,5. 36.10. a)0; 2 + 5; 6)0 m -3 + J10.
36.11. a)1; \/§; 6)2 n J‘? 36.12. a) %; 81 - JE 36.13. a)0; 2;
6)0,5; 2. 36.14.a) 4; 12; 6) 8. 36.15.a)1;8;6)-2; 4; 1 +4/2; B) KOpHe#
40 2

HeT; r)—9; —2; 0; 7. 36.16. a) 317 1: 6)0,4; 0,8; B) —1—31; i

r) —%. 36.17. a) 0; 6) —0,125; 0; B) +1,75; 1) ~§: 0. 36.18. a) -3; 6) 0;

B)19; 1) 1=- 36.19. a)-3; 6; 6)3 = V5; 3 + V6; 8)-3; -1; 3 £ VIL;

1, 1 4, 1. 1
r)-1; -5 9 35.20. a) -3 ~3 6)-3; -1; -3 3621. 2)-9; 1;

‘5—*2@; 6) —10 + \/B5. 36.22. a)0,5; 3,5; 6) -8; 1. 36.23. a) 0; 6) —%

36.24. a) Her; G} mer. 3625. a)Ecm a # -2, a#-05ua#1, o x=-2a
am x=-a - 1. Ecnag a = -2, ro x = 4. Eciu a = -0,5, o x = -0,5.
Ecau a = 1, 7o pemtenuii Het; G)ecan a#tl, a#0una=2, 10x=¢
wHx=a+ 1. Ecmma=-1,T7ox=-1.Ecnua=0uma=1, To

x=1. Ecmma=2, 1o x = 3. 36.26. a)Bomm a € (—o0; -2 - 25 U
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U2+ 2V5;25) U (2,55 4) U (4 +0), 10 x = 2LV +da 16

Ecauw a = 2,5, 10 x = —-1,5, Beauw a = 4, 0o x = -4, Ecau
a € (—2 - 2Jg; -2+ 2\(5), TO pellleHUH Her.

37.04. a) 7T n -1; 6)0,{037) u —0,7(037); B) peruennii mer. 37.02. a) 2;
6)}-12; 6; B) -6 u 6; r)—5; 6 u —6. 37.03. 2. 37.04. a) %; 2; 1,5; 6)0;
3; 2; 6; B) 12421 inﬁ; M3; 3+ 2\/6. 37.05. a)-1; —5; 1; 5; 6)-5; —1;

4

5 2.
B) 13 B 25 r)0; 35 0,4; {g- 37.06. —2. 37.07. [-1,5; +0) 37.08. -T;

-5; -3; -1; 1; 3; 5; 7. 37.09. a) b u —0,2; 6) % u —g- 37.10. a)41 u -26;

6) L &5 3 3711 0)0,4; 6)1,5; )3,5; 0,3(3 £ V89); 0,3; ) 10.

7208 -5 -5 -3 6)-1,8; 15 -12,1,6. 37.03. 0)-3; 6)-1;

1,5; 2. 37.44. 1; -1-1§ 37.15. IIpy BCeX SHAUEHHAX X — x° + 4x — 4,05 < 0,
37.16. a)} 12 u -2; 6) 2; B) pewuenuit mer; 1) % 37.20. -3; -1,5;

1; 9. 37.21. 8) -7; ~1; 6) (%; %) 37.22. a)[3; 6]; 6) pemenui mer; B) 0;

r) —-3. 37.23. a)[-3; 0); 6)[0; 3); B)—-6; 0; 2; r){-5} u [-3; 1].
37.24. a) Pemnenuit wer; 6)0; iJfé; B)[-3; 2] w [2; 3); ) (—0o0; —3] v

U [3; +90). 37.25. a) [%, +°°); 6)-0,4; -2; B) ~g; -3; M-1,25, 3726. 1.

37.27. +0,543; +0,5V5. 37.28. [% 2]. 37.29. a)(2; +oo); 6)[3; 4].

37.30. {4} U [2,5; 3,5]. 37.31. a) (0; 2]; 6) [-1; 0]. 37.32. [IpouseeneHHE
BCeX KopHeli ypaBHeHHA pasHe Ayino. 37.33. 0. 37.). a) (~oo; 2 - Jg] U

U [0;2 +5] U [101; +o0); 6) (—o032 - VB L [101; +o0),
3735. ) [0; 2+ V5 |; 8) (~o03 2 - VB] U [0; 2+ VB ] L [101; +o0).
37.36. 1) [2 + V5; 101]; 6) [2 — VB; 0]. 37.37. 2)2; 6) 2. 37.38. 3.
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38.01. a) -6; 6) —3: 2; B) HeT pemmeHHil; r) Her pemennii. 38.02. a)0,5;
1; 6)-2; 1; 8B} —4; 3; ) -3; 7. 38.03. a)-1; 2; 6)-5,5; 3; B) 0; r) Her

pemiennit, 38.04. a)2: 6)3; B)-7; 1) —1—+2@; 5. 38.05. a)IIpn

¢ < -3 KopHell Her; nipr ¢ = —3 x = —a — 1; 6) upu a < 0 KopHell HeT;
mpul<a<4x=1+ Jc_:; npua =>4 x=1+ a; Bynpu a € (-0,5; 1)

KopHeit Her; mpu @ ¢ (-0,5; 1) x = 0,5 + 0,5a + a% 1) mpu |a| < %

KOpHeit HeT, OpH % €|x|<71§- x=-a; upu |x| > J_IE x =-a; x = 3a.

38.06. 2) 4; 6)—4 + v2; 8)—0,5; T) Kopreit mer. 38.07. a)—1; 6) 3 + %;

B)3; r)2. 38.08. a)5; 6)3; B)-1; 0; 1) 1\@. 38.09. &) -1; 2; 6)3;
n)1; r) 1. 38.10. a) 16; 6)12; B)63; ) +/2; A)28; €)19; x)4; 3)1,

38.11. 2)8; 6)2; B)4; 6 + 2V2; 1) 2; %. 38.12. a) 1; 6) 3; B) 1;

r) +/3. 38.44. 2)6; 6)-5; —1; B) 2; 1) 8; A1) *2V2; e) 2. 38.15. IIpn

b<—-4dpemermii ger; nppu 4 € b<-1x=2;npu b 2> -1 x=1mmm
x =2, 38.16. a) Ilpu m0bEIX 3HAweHRAX @; 6) npu @ = 0; B) upnt a # 0;
opua=0 3847. llpua=1,5=0. 3848. IIpr a > 0.

3%01.8)a=14;6)a= 1—30; B)a = 2%; I') HH IpH KaKUX 3HaueHHAX a;

A) OIpH BCEX, KpoMe -*%- 39202. a)a = —0,8; 6)a = 3,6; B)a = —2 wm

a = 3; r) M [pHM KakHaX sEaveHEnax . 39.03. [Ipn m = 19. 39.04. 2) IIpn
BeeX 3HAaueHMaAX b, x = 3b; 6)upu b = 1 pemenuli HeT, npH ocTANL-

HRIX 3HAYEeHHAX b x = 3%1'; B)npyu b = —6 pemenwit Her, npH b =1
x — nwboe FelicTEHTENBRHOE WHCIHO, OPH OCTANBHEIX SHaueHHAX b
x = rlﬁ; ryupur b > 0 pewennii Her; opu b = 0 x — moboe geit-
CTBUTeJILHOe uHCHo, Np b < 0 £ = 0. 39.05. a = 2. 39.06. (—4; 2) u
(—4; -2). 39.07. a ¢ [-6; 6]. 39.08. ¢ > 1,5. 39.09. a)b = —%; 6)b=-1T;

b-3.
»¥+9

B) HE Ipu Kaxux 3HaueHHsx b. 39.10. a)Ilpm nwlom b x =

S)upu b9 x = gtg, npu b =9 KopHed mer; B)IIpH b = -3 x = 1;
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npu b = -3 x — moboe uHeno; r)npnb#-l_-,‘.’;x:ﬁ; npu b =-3

x — Jwoboe yneao; npu b = 3 KopHeill Her. 39.11. a)IIpu a = 3.
3942.8)Tpua=5 nb= 12 G)upna=-4mb=1,5. 39.13. 0)(14; 5);

6)(7,5;4,5). 39.15. a)a = % nb= % 39.1é. a) IIpu Bcex 3HaveHHAX,

Kpome k = 7; G) npu Bcex sHadeHHAX, kpome k = —3. 39.17. 2) 0,25 <
SESL;O)1< k<2 3918. 2) 0,25 < R € 4;6)0.4 < kE < 8,
39.1%. a) IlIpn nw0OLX OoTpHOATE/NLHEX 3HaYeHHAX b; 6) npn mobrx no-
JOMUTEABHEIX 3HAUeHHAX b, 39.20. a)~-14 €< b £ -2;6)-4 < b & 0.
39.21. a) 0,25 < b < 4; 6)-8 < b < 6. 39.22. a)k > 1; 6)k < 1.
39.23.a)2 < b £ B; 6)3 < b € 13, 39.24. a)1lIpu ¢ = -2 (-6; —6);

6)yopu m=-1(-2; 2). 39.25. Ilpu a = -é (yaofHO, He pemmad CHCTe"

MEl, CII0YRHTS JeBble H MpaBhle YacTH ypaBHeHui), 39.26. Ilpun b = 3.
39.27. a)-2; —1; 1; 2; 6)1 u (; B) H IpH KAKWX 3JHAYCHWAX 4. 3928, a)—5;
0O0nr-2;,80u-1;r)0u 2. 39.29. -1 n 1. 39.30. IIpn Bcex 3HATe-

HAAx a. 39.31. a) Touxn raneplonkr b = %; 6) Bece Toukn napalonsl

b=24" - 4a, kpone Touex (0; 0) u (2; 0). 39.32. a) IIpu b = 3 pemennii
HeT, IPA OCTANBHEIX 3HaYeHHAX b x = 3; ) upu b = —2 KopHell Her,

npu b # -2 x = b; B) npn b = 12 wopreit mer, npu b # 12 x = b;z‘ii
45 + 3,
ryb=1 kopEeit HeT, IpH b # 1 x = 1-5° Dupn b=2ub=-1,5

PelIeHAil HeT, OPH OCTANLHEIX SHAUEHHAX b x = bz_2; e)npa b =2

x=0, opu b # 2 x — nwboe yHcaAo, x # ~2, 39.33. a)lIlpu a = 2
BTOpOit ROpeHsL paseH %; 6) npu @ = —3 BrOpOii KOPEeHEL YDaBHeHHA paBeH

0,5. 39.34. a3)Ipu a = 2 xkopau 1 w %; S)nopr a = 135 wopEN 6 u

3,375; B)mpr e =1 kopEH 1 1 %; npa a =—1 kopan -1 n —%; ) npu

a = 0 koperr 0; 1) npu a = 0 KopeHs 3; e) Taknx a ger. 39.35. a) Ilna
b=2mn b =0; 0)En gna kaxkux sAavenmii b. 39.36. a)nae=-1 x=-1;
ANA OCTANBHEIX 3HAYEHWA ¢ — ABA KOpDHA: au 22 + 1; 6G)gna a =0 —

2
ofmpE Kopers (L4; Ind CCTANEHEBIX — KBA KOPHM: a+53 "'2“"'2“"'25.

39.37. a)lIlpu m =—-2 x=-3; npm m =-3 x =—2; IpH BCeX OCTANLHLIX
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SHAYCHHAX M YpaBHeHHe MMeeT JAB& KopHA: —2 M -~3; 6) npu
m=-1 x=4; npu m =4 x =—1; npy Bcex OCTAJbHLEX IHAUSHHAX M
VPAaBHeHHe HMeeT ABA KOPHA: —1 u 4. 39.38. a) IIpx m = 1 ropHeii
HET, IIPH OCTANBHLIX BHAYEHHAX m ABa KODHS: 2m u m + 1; 6) npu
m = —4 ofEH KopeHb —5, IpH m = —3 OJMH KopeHb —3, NPH OCTAJIbLHEIX
sKe SHAYEHMAX M JABA KopHA: m — 1 u m. 3939, a)llpwm
a < -1,125 ypaBHeHHme HMeeT OAMH KOpeHs, mpx g = —1,125, ¢ = 0,
a = 9 — aea KopHA; npu awdoM a € (—1,125; 0) u (0; 9) v

U (9; +00) — 1pu KopHsA; 6) IpH @ < —% — OZMH KOpeHb, IPY @ = _%,

a=10,a=16 — aBa KOpHA, IpH JIOOM ¢ € (—%; 0) v (0; 16) u

W (16; +o0) — rtpu xoprA. 39.40. a) [Ipm Bcex a, kpoMe a =0; a = —1;
a =0,25; 6) npx Beex a, xpome ¢ = —2; a =-0,5; a = 1. 39.41. a) IIpu

p=2nn‘pup=—%; 6)npnp=3np=—%. 3942, a)lIpn p=4 n

pP= —%; 6) opu p=-3 u p=0,75. 39.43. a) IIpan m < 0. Honoxprens-

HHI KopeHEBb; 6) npr m > 0. OrpuuaTeAcHELl KopeHb. 39.44. a) IIpn
n = 11; 6) Bu npH kexux n. 39.45. a)lIpn g = —13; 6) HE UpH KAKHKX g.
39.46. a) Hu npr kaxnx sHadeHHAX d; G)upu < = 2. 39.47. a) Ha npn
KaKHX 3HavYeRAEax k; G)upu k=1. 39.48. a)[Ipu & = 9; 6) mpu f = —4.
39.49. —4 uau 20. 39.55. 2. 39.56. llpu ¢ = 5 uw npu a = —14,5.
39.57. Ilpn a = —3. 39.58. 12. 39.59. IIpu neex g € [-3; 4]. 39.60. g = 0.
39.81. e)IIpm b = 3, x = 3; npu ocTaLHBIX 3HAYEHHAX b perueHuil HeT;

0)npE b < -1 n opu —1 < b < 0 ypaBHeHHe HMeeT ABA KODHA: b_2_bl H

%; mpub=-1, x=1;npu b=0, x=0;mpu b = 3, x = 3; upu
OCTANBHEIX 3HAYEHHAX b pemieHuii mHer; B)upu b = 3, x = 3; upn
b =10, x = 3; upn oCTaANbHEX 3HaUYeHUAX b pemtennii ger. 39.62. IIpn
a=-33, x=-1; upu a =12, x = 4. 3%9.63. a) 2,5; 6) raxaa napa ogHa:
a= %; b= '%; B)a@ = %, b= % 39.64. llpu ¢ = -6 Kopers -2, OpH
OCTANLHBIX 3HAaYeHHAX ¢ ABa KopHA: 0,5(c + 2) u 0,25(c — 2). 39.65. IIpa-
Mo y =2x. 3966 a < 3. 3967. -1;0nl. 39.68. -2 u 4; npr a=-2
Kopan; —0,2; —1,5 1 1; npy g = 4 eqEACTBEEHBLI KopeHb: 1, 39469 k = —4.,
39.70. Ilpu a = 0,86 x — mwoboe yueno; upn ¢ < 0,6 [a; 0,6]; npu
a > 0,6 [0,6; a]. 39.74. IIpu a = 30 ypasnenne umeer 12 mennix
KopHe#, HagrHad ¢ 10 u go 21 ekmounTtensHo. 3%.72. [Ipp a < 7 —
0 xopmeif; npu g = 7 — 1 KopeHb; nipu a > 7 — 2 KopHda. 39.73. Ilpn
a us orpeska [13,5; 14] — uermipe ropHs. 39.74. )0 u 1; 6) a = 1;
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M({-1; 0)u K(1; 2). 39.75. a) y = x — 3; M(3; 2); )y =3 — x; M(1; 2);
Bynpu k = -g*; M(3; 2); npu rampgom k € (—o0; -2) u [2; +oo);
4 | 4k
E+2 k+2

2 L Ak+]) _ (_ 1 -M)-
M{k+2’ 'H_z):n)upnké dunpmk > 2 M 5+ 2 k2 )

M( ); r) npu KaxaoMm k € (—o0; -2) U [2; +oo);

opu -3 < k< -2 M (—%; 2); e) @ = —4; ) TakHX nap OecKoHeuyHO

mHoro: (a; 2a — 4) u (a; 4 — 2a), roe @ — NDPOHUBBOJALHOE JAeHCTBH-
rensHOe uncio. 39.76. a)llpu @ < ~6 u ¢ > 6 pemenwi Her; pE g = —6
Bcex & —-2;opm6<a<B x=05a+1;opua=6 x=4; 6)opn
a<-2 x=3-0,6a; npu a = -2 e x u3 npomexyrra [—2; 4]; opn
a>-2 x=-3-0,5a. 39.77. Ilpu p < 0 pemmennii ver; nipu p =0 x =0
opu p > { sBce x U3 npomexyTKa [p; 2p]. 39.78. -8 m —4. 39.79. IIpu
a = T; cyMMa U IIPpOU3BeleHHe KOpPHeH paBHE HyIw. 39.80. IIprn a =2
uwin npu a = 6. B ofoux cayyadx cyMMa M OpOH3BefeHNe KOpHel
paBHE Hyd10. 39.81. lIpr a = 0. 39.82. [Ipua =0 u b=0. 3983. a=0

7
n3<a€7’.

4006. )2 <x<1=>(-2;1xmd<x<bh=>4brm-4<xsl=>
= (—4; 1]. 40.07. a), §), n). 40.08. 2) u x). 40.09. a), B), r). 40.10. a) Ta-
KHX P He cyulectyer; ) p< 5;8)p25;Mp 25, N)p<5. 40.11.a)x < 1;
B)x>2;B)x < —/3; r)x < —2; A) R; e) pemenuit get. 40.12, a)(—o0; 3,5}

6) (—o0; 1], mo t # 0; B) (1,55 +°0); r)[1,25; +00); m)(—o0; 3], mo y # 0.
40.43. a)x < 5; 6)x > 55 ) > -1; )z > -5 40.44. 8)x < 10;

6)x < _%; Bx < %; x < —%—- 40.15. a)x < 3,3; 6} x > 2.

40.18. a) Het pemennii; 8) R; B) Her perennii; r) R, 40.17. 2 < x < 13-6-

4018. -1 <x < 1. 40.19. x > 33. 40.21. 1, 2, 3, 4. 40.22. 0. 40.23. Boas-
me 6 xM, B0 MeHbile 10 kM. 40.24. Menee 4 kM. 40.25. 20, 30, 40,
50, 60 wiu 70 xMm. 40.26. Bojsee 180 xm. 40.27. 19.2 < s < 28,8,
40.28. 9 p. 40.29. Or 25 g0 30 KM/1 (BRIWCYATENLHO), OT 2 A0 4 4.

40.30. a) Ilpu Bcex sHAueHEunAX a (0,25a; +o0); 6)opra >0 (%; +OO);
npu a = 0 pemrenuii Het; npu a < 0 (—00; E); B)yopu a > 0 (1; +co);
npu a = 0 pemenuit Her; opu @ < 0 (—o; 1); P opn a > 0 (—o0; a — 17];
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mpua=0 R;npua <0 [a-1T; +oc), 40.31. a)IIpn g > 1 (-1 — g; +o0);
npu a = 1 pemmenmi Her; npu a < 1 (—o¢; -1 — a); 6)upu a > -0,5
(—cc; 2a + 1); opu a = —0,5 pemenwnii met; npu a < —0,5 (2a + 1; +o0);

B)ODH 4 > % (—oo; 4a — 1]; npm a = % pewmeduit Her; npn @ < %

[4a—-1; 4oy Pupna < -3 umH a > 3 (—00;—3:“:] opu g = -3 R;

pyu @ = 3 peinenuit Her; npu -3 <a < 3 [—g : z; +00). 40.32, ) Ilpu

a>0,beR (—oo; —%); npua<0,beR (—%; +00);npna=0,b<OR;

npur a =0, b > 0 pemtennii Her; 6)npr a > 2, be R (—00; H); npH

a<2,beR(H;+oo); npua=2,b<3R;opna=2,b2=3

pewienmii Het; rjupu a¢ > 0, b e R[b~ 1; +©); npr a < 0, b € R
(~o;b—-1]; npua=0,b ¢ R R. 40.33. a > -1,25. 40.34. ¢ > -50.
40.35. ¢ > 0,75.

41.02. a) R; 6) (—o0; 11w [1; +o0); B) (—1; 1); r) R. 41.03. a) [-2; 0);
B) (0' ) x) [ -—]; 8) (—o0; 0] w [1 ; +00) 41.04. ) Pemenuit ger;

B) (%; 1); n) R; x) pemenuii ner. 41.05. a) 1; 6) (—w %) v (5; +oo).

41.09. ) (—oo; -6 - 2\/'?] U [6 - 2«/‘?; +oo); e) [JE - \/5; J6 + J§]

41.10. a) [—%; %} B) [9 ] ) (—oo, 13) U ( 8B )

41.11. 2) —1; 6) 9; 8) —3. 41.12. a) Pemenuit Her; 6) 0; B} 2; r) peme-
Hui Het; A) 2. 41.14, a) 2; (—o0; 4) w (4; +00); TAKHX X He CYIIECT-
Byer; ;) —-Smml;x>4mmx<-2; -3<x<3; x< 0,75 nau

30,75, 41.15. 2) R; 5) (—oo, =), ( =, ) (2; +°0). 41.46. a) Passio-

CHJABHEL; §) pABHOCHJIBHEI; B) HEPABHOCHIABHEI; I') PABHOCHIILHEL.

41.18. a) (—00' 1- ‘/6_] {1 + o9, +°°} 41.1%. a) (-o0; 0) v

2

(111
U

3’ +°°) 41.22.(-1;5). 4127. 1 < < 6. M1.28. b<—1mumu b > 4,5.
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4129.5< -2 um b > 2. a130.0)-1 <2 <55 6)a>10;3) 183 <

<a<-1;r)a=0.4133%a)a>3;r)-1 <a<0. 41.34. a) [a| > 4;
rPopua < -2noprna =2 4135 8) 0 < a <1;6)5 <a < 6.
44.36. a) -9 < a < 0.

42,06. a) 4; 6)10; 8) 48; 1) 46. 42.07. 2)0,25; 6) o1 B) 355 T) TR
42.16. 8) Yxaagnue. BosgeanTe NeBYH0 YACTL HEPARSHCTBA B KRBAJPAT
H BOCI0JIb3VATECH HepaBeHCTBOM M3 sagaEma 30.16 6). 42.22. 10.
42.23. 40. 42.24. 60. 42.26. 2500, 42.27. 12 500. 42.28. 3500.
42.39. Cobara. 42.40. Koaa,

43.12. a) 55; 666; 34; 99; 0; 599; 8)1,0; 0,44; 0,00. 43.15. 3.
43.20. 2) 3,35 < x < 3,36; 6) 3,205 < x < 3,305; €) 3299,995 < x < 330,005.

43.22. 2) 14,75 < H5x < 15,25; %) 0,33 < % < 0,34, 43.23.8) 26,2 < &* <

% 26,3. 43.27. a) fa; 6) ga; B) ma; r)=er. 43.28. a) da; 6)aa; B) HET;
r) na. 43.31. 0,04. 43.32. 1.

45.01. 90, 45.02, 900. 45.03. 910", 45,04. [leBATb YHCeN, HX CYM-
Ma =1111111101. 45.05. Jesare unces, ux cymma = 8 888 888 880.
45.06. Bocens uncen, ux cymMma = 9 999 999 992, 45.07. 34 689,
34 698, 34 869, 34 896, ..., 98 643, Bcero 120 uncen. 45.09. a) 183;
6) 819; B) 645; 1) 151 uan 359; ) 501; 3) raroro Het; u) 251; k) 253;
1) 1002; M) 668. 45.13. a) 8 qauces1, HauMeHbillee 2, Hauboaoilee 9;
6) 110 ancen, HauMeHbmee 12, HanGonsimee 121; 8) 1211 ancen, Han-
MeHBIee 135, HanGonemee 1345; 1)0; 1) 1. 45.14. Bepuo. 45.15. 73
unu T4. 45.16. 734 mnu 735. 45.47. 73 uan T4. 45.18. 734 umn 735.
45.19. 7356 wiu 736. 45.20. 441 < ¢ — a < 443, 45.21. Konxuecrso
HATYPAABHEIX YHCeN MOMeT OITh pasE0 0, 1, 2, ..., 73. 45.22, Hanpu-
mep, ¥ — 80x + 79. Ero xopEAMM apiaoTca unciaa 1 m 79, memxxy
KOTOPLIME HAXOAMTCA POoBHO 77 HaTYPalbHRIX HHceX or 2 Ao 78.

45.23. 200 u cpesn Hnx 100 "Hatypanbuuix. 45.25. 2—92%. 45.26. i%%.

45.28. 8) 91; 6) 91; B) 172, 45.29. 10. 45.30. 10. 45.34. Hepepno. 45.33. Tex,
y xoTopeix HeT 9. 45.36. Tex, y xoToprix ecte 9. 45.37. a) 645; 6) 48,
45.38. 443 827. 45.39. 4581. 45.40. B460. 45.41. 8145. 45.42. CyMma
346, a uponssegenne papro (. 45.43. IIponaeegenre Goaelue HYIIA
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