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Mpeancnosne

HanommaM ocoberrocts 9 knacca. K oxoHmanmio atoro knacca yga-
Hecs, 33HAMAIIHECS [0 Pa3IMYENM NPOTPAMMAM, JO/DKHB TIONYIHTH
PABHOLICHHEI 00beM H KAYECTBO 3HAHMI M CHABATH IK3AMCHH B OfHHA-
KOBHIX YCHOBASX (W B TPAAHIHOHHOH hopme, ik B thopMe rocyaaper-
seanoli Hroropoi arrecrauun). TloatoMy 9 xnmace — >Tan CECTEMATHIA-
1HH R YTOUBCHES 3HAHNI, HOABEICHRS OUPCACACHALX HTOIOB.

B 21oM Kacce paccMATPHBAIOTCA 1 YTORHAIOTCA TIOHATHA, CBA3AHHEIC
¢ dyuxuneli ¥ rpadukom GyHKUMH, YPABHSHHAMH H CHCTEMAMH Ypab-
Henuli, HEPABEHCTRAMH, apA(MeTHUECKOl H reOMETPHEICCEON mporpec-
CHAMH, OCHOBANH KOMOHHATODHKH H TeopHH BepoaTHocTd. B nepnyro
ouepels HeoOXOAMMO yAeNaTs BHEMAHNE PASBHTHIO HABLIKOB penieHHs
38784 110 YKa3aHHEIM TeMaM.

Tosromy naumoe mocobne npeciefyerT TPR OCHOBELIC MEAN: H3y-
YHTH MaTepHan no anredpe Ans 9 kiacca, MOATOTOBHTHCA MO ITHM pas-
aenaM k yenenmmoii caaue T'MA (a B nanenelimen u ET'3) u 61ars roTo-
BEIM HCIOJIB30BAThH NOMYUICHARE 3HAaENY mpH ofyqenus B sy3e. Tloco-
Gue cocrapneno auw yaebumxa 10.H. Maxapraesa a ap. (M.: ITpocse-
messe). Hyuepamsanaqnnoypoqnounnamrpomnmmmm
ro yieGHuEa,

B nocobmm noapobxo paccMotpeso conepmume xaxgoro ypoka. He-
CKONBKO paCHIHpeH M3ydaeMBIlf MaTepHan: noapoOHee PAcCMOTPEHE
OCHOBHEIE cRoiicTBa GyHKIHE B DocTpoeHEe TpadHKoB (PyHENHH, JAHE!
ACTOJIHATE/ILALIC THITH YPABHCHHI ¥ HEPABEHCTR, ACTANLHES HIYICHE!
nporpeccun. Taxoe pacHIBpeHne MATEPHANA BIOIHC JOCTYNHO MAIA Je-
BATHEIACCHHKOB, RaeT Golee HeaLHOS NMPEACTABICHHME O PACCMATDH-
BacMBIX TEMaX H noaroTanineacT k caate ['HIA, Ocoboe BuaManme yae-
JCHO 3a/a9aM, COACPIKAIIAM MOXYIM Win mapamMerphl. IIpaxmnka noxa-
3LIBALT, YTO WMEHHO OHH BBISHBAIOT HAROONBUIHC TPYAHOCTH ¥ yua-
muxca (1 He Toneko 9 xnacca). Ilpeaycmorpen pasmzannbie GopMel
KOETPOJH YCICBACMOCTH.

B nenom mocobue cocramieno TaxiM ofpasoM, rro0H ONTHMHIHPO-
BATH NOATOTOBKY YAMTEIA K YPOKY, NOBHICHTE €& Ka1eCTBO H NPH 3T0M
CIKOHOMMTE BPEMA YIMTENS.,



PexoMmenpaunun
K NpoBeAeHMIO YPOKOB

JanHoe nocofae no3ponseT NPOBONMTE 33HATHA ¢ HCHQNL3OBAHHCM
6azosoro YMK IO.H. Maxapsraena u ap. (M.: Ilpoceemenne) u pac-
cumTano Ha 102 ypoxa B roa. Coaepaxatue YpOKOB SBIACTCA HIOKTOS-
HEIM (B pacqeTe Ha CHIbHBIH, nogroTornennwsti xnacc). Ipn neoGxomn-
MOCTH HaCcTh MATEpPHANA ONMYCKACTCH HIH MINATACTCA AOCTATOUHO NO-
BepXHOCTHO. ITpH NoApoGHOM, ACTANEHOM HANOXCHHH MITEpHANA Cro
BIIOJIHE XBATACT A4 MAKCHMAALHOr0 BapuaHTa (136 uacos B roa). Yun-
THIBaA CHOXHOCTD KyPCa, IPOBEACHRC KOHTPOJILHEX paboT i TeMaTHye-
CKHX 329CTOB, KeJATeNLHO HMETh B PACITHCAHAA CABOCHHHIE YPOKH Ma-
TEMATHUKH,

Tloypounoe riaHHpOBEHKE BIUTIOUACT YETHIPE BHAA 3aHATHiE:

1. Ypok Ha H3yUeHHE HOBOTO MATCPHAIA.

. Ypommomaﬁurxyuaaxpemcmnpoﬁnmmumpm

PaccMoTpHM 3TH BROK 3aHSTHIL

Ypox BA HIY9CHREE NOBOTO MATEPHAAA BKIIOYACT B celd coMb o1a-
TOB.

L. Coolmienie TeMM H IeSIH YPOKA fenaeT yuurens (~1-2 MHH).
Tpebyerca ROHECTH 10 YHaIMXCA HeOOXOMMMOCTE NM3YMCHHN BAHHORN
Temul (06N3CTH NPUMEHEHHA 3THX 3HAHHN) U UENs Ypoka (HABRIKH H
HPHEME, KOTOPhIE AO/DKHEL OHITH YCBOEHEL).

IL. Hayuenme HoBOTO MaTepHANA (~15 NHH) BOIMOXHO ABYMS Iy-
TAMH.

1. C noMoIpio HOACKA30K, IPEMEPOE H HABOMALINX BOMPOCOB YUHTE-
N WKOALHUKH CAMOCTORTENLHO (TIpH PporransHoiil pabore) npuxonsT
K QopMynipoBke OCHOBHEIX TIOHATHI H MpPaBAT PACCMATPHBACMOTO
pasaena anreOpe. 3aTeM YIHTENL YTOUBSET H KOPDEKTHPYET ITH pe-
syabTaril. ORAHAKO, YIHTHBAA CHOXHOCTD Kyped, 3TOT MNOAXOA MOXKAO
PEROMCHACEATH NHING Af CAMKIX HPOCTHIX TEM WIH OTICTEHHX $par-
MEHTOB YPOKa,
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2. Vunrens popMynHpyeT OCHOBHLIE MOHATHA M NPARHNE, HANKCTPH-
pya HX npuMecpamit. Takoli noaxon TpelyeT MCHbING BPEMEHH, HO MG~
Hee dpdexTuBen (BCErAa NONe3Hee CAMOCTOATENBHO PENIATH 3aHavy,
¢C/IH YCHHINATE OBACHEHAES €€ PEICHHA).

III. KonTpoanubie BORPOCH M0 H3YUSCMOMY MAaTCpHANY 3anacT
YUMTEAL IS MPOBCPKH YCBOCHUA U NMOHMMAHMA BOSHUKAIOUIMX TIOHI-
THil, TEPMHHOB H T. A. (~5 MuH). Bonpocsl MOTYT 3a2aBaThCA KAK HHAM-
BHAYANbHO, TaK U ¢poRTansHo. Crieayer ofpaTuTe BHAManHe HMEHHO
A4 NONHMaHNE TIOHATHI, 2 HE HA UX MEXAHIYECKOES 3anoMuHauue. g
3TON0 PEKOMEHAYSTCA MOMPOCUTE YHMECHHKA JATh ONPEACNCHHA H MpH-
BECTH! COOTBETCTRYIONIME NPHMEPHL, B ciyuae 3aTpyAHENHS Takne npy-
MCpPBI MOTYT IIPHBECTH APYTHE MKONEHHKH HIIH YIHTENb,

IV. 3aganne ua ypoke gaet yuHTelb U3 Yucaa HaHOonee xapairep-
HLIX, THIOBEIX 3amay (~15 muu). 3ananme MOXET BLINOIHITELCS:

1. CaMOCTOATEABHO YHMAIMMMHCA BCEIO RAACCA B TCTPAIAX ¢ Nocle-
IYIOLHM pa3bopoM KeM-TO M3 INKONBHHKOB (HAPMMEp, NEPBHIM Bhl-
TIOIHHBIINM 3afaHRe) y gockH. [Ipn IToM xenaTensHa akTBHaA pabora
BCEX YHALMXCA: MOHCK oGOk B peleHuu Ha A0CKe, BOMPOCH N0 pe-
ieHKIO, IPYTHE CocobL pelleH s | T, 4.

2. B suac gHanora ysalHxcd 3a ofHoH naproil: pelieHHe 3anaHus,
obMeH TeTpanaMu M B33HMHAR TPOBEPKA PELICHHA.

3. Pabora y nock# 0AHOTO WM HECKOJILKAX MMKoNbHNKOB. [locne Br-
TOJHEHNS 33/laHHA BOSMOMEH KAK B33HMOKOHTPONDL INKONLHHKOB Y
JOCKH, TaK M NIOAKMOYEHHE K NpoBepKe Beero knacca. Pazymeetcs, npu
ITOM TIPOUCXOAUT H AHANOT YHHUTE/A ¢ OTBCUAIONHMM ¥ NOCKH.

V. 3apanne B 0M A3€TCA YYHTEOEN I3 YHCIA THOOBEIX 38344, AHA-
NOTHYHBIX PACCMOTPEHHEIM B Kiacce. 3afaHue JONKHO OLITE paccyHTa-
no #a 60—80 muH. Ecnu BO3MOXHO, TO KEAATENLHO, TTO0H YUAIMUMHCH
OBIH PACCMOTPEHR! PazHEle COCOOH pelleHns 3aJayH, JTO MPHROJUT
K AKTHBM3ALMH MULIIICHHA IMKONBHHKOB, TBOPMECKOMY BOCTIPHATHIO
MaTepHaNa H T. 1.

TlpA BHOONHCHNA AOMAINHETO 3aRAHNA HCOOXONHMO TPHYYHTHL Yue-
HUKOB (PHKCHPOBATH HCMOHATHY MATCPHAN: TCOPSTHICCKHE CBEHACHHUA,
HepeuwleHHEIe 3afauH M T.0. [JoNe3H0 HAYIHTL MIKONLHHECR (OpPMYIH-
POBATE, 4TO HMCHHO HM HenoHaTHO. UYeTko chopMyTHpPOBAHHEL BO-
[pOC — 70 NONOBHHA OTBETA HA 370T Bonpoc. OcobeHno TakHe HABRIKH
NMOHAROOATCS YIANIHMCA HpH o0ydYeHHH B CTADIINX KIACCAX H BY3S,
MOATOTOBKE K CAAUC 3aHCTOB H IX3aMEHOB. PasyMeerca, Bce POIHBKAIO-
e BONPOCH H HEepeIeHHHE 3aNauH Beobxoammo pazobpars Ha Gma-
xalines 3aHATHR,
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V1. Bo MBOTHX YPOKAX NpPEAYCMOTPEHE TBOPFIECKEE SaAAHAN. JTH
3afARNE OTNAYAIOTCH OT NPHBOAHMEIX B yY4icOHAKe HIH HEIPHBLIYHO-
CTBIO YCJIOBHS, HNHA GONBINeli CIOXKHOCTEIO, HITH ROBKIM CITOCO0OM pe-
menug. HoaroMy paccMoTpenne monolHMX 23384 OYEHR TONe3Ho. B
3aBHCHMOCTH OT NOATOTOBMEHHOCTE KIACCA 5TH 3afAHHA MOTYT ORITH
PACcCMOTPEHEL

1) ua BrexnaccnuX 3anATHAX (DAKYABTATHEH, KPYAKKH, AOMOIHRR-
TEILALIE 3AHITHA A T. A.);

2) co BceMH YJamUMACH KaK B Ka9ecTBE 34JaHHAN B KIACCE, TAK ¥ B
KaueCTBe JOMAITHETO 3aAaHHY;

3) maddepesnuporanse ¢ HauGonee MOATOTORNCHHEMH MIKOJIEHHKA-
M3 I} Ha YPOKe, WIH B BHAE ROMALIHETO 3AANNHN;

4) BO BpEMA NPOBEACHNT MATEMATHYECKMX TYPHUPOB, OMHMNNAK, 60-
B, HCACIH MATCMATHKH H T. A.

VIL Hogsenense ETONOS YpoKa (~1—2 MAH) NPOBOANTCA YIATENEM
€ YIETOM CaMOCTOSTENLHOH paboThl MKONBHAKOB, OTBCTOB ¥ JOCKH,
OTACILHEX JONONHCHHH, BONPOCOR, KOMMCHTADHEE YUCHHKOB, 34 BCE
3TH BHJTH JICATEIRHOCTH BRCTARIAIOTCS OHCHKN © MX KpaTkamM obocHO-
PAHHACM.

¥Ypox ua o6paboTky B 3aKpLeIVICHEE BPOANEHUOT0 MaTepREAAA OT-
mraactea dranoM 1. Teneps Ha 3ToM Tane NMPEAYCMOTPCHO MOBTOPS-
HEe MATepRana B oTpaborka RaBsKoB pemenua 398a% (~20 man). Ipe-
A[I¢ BCEr0 OHO BEIOMAET OTBETH HA BOTIPOCH TIO JOMANIHCMY 330AHIIO.
XKenarenrno, 9Tolel TAKHE OTBETH MaBANHCH cCaMuMK yuampMuca. Bo-
OpOCH MOTYT BKIIOYATh B Ce0S HEMOHATHIE ONPEACICHNA, TEPMHHEL,
npaewia # Apyroli TeoperwseckHii Matepnan. Ilo-srpuMoMy, BOIHMK-
Her Heo0XoANMOCTE pastiopa HepelUueHHRIX 200aY,

B a70fi yacTH YPOKS MCAATCIbHA MAKCHMATBHAS AKTHRHOCTE BCETO
xnacea. Ilvonsmmg, 061LaCHIA H KOMMEHTHDYS CBOC pEIICHME 37AYH,
OyqHI¢ YCBAHBACT M3yaacMurid Marepnan. KpoMe Toro, ero ofnzcnenns
MOTYT OKa3aTseA Gonee NMOMATHHIMH M AOCTYIHHIMM BN NOHAMAHHSA
POBECHAKAMY, %€M NOSCHEHAN YIUTENS.

OpreampoBoEOS BpeMs Ha Taky1o craguio yrana I ~ 5—10 mem.

Ha propoii cragmn sToro 3Tans mpeRyCMOTPEH KOHTPOAE YCBOSHHASL
MatepHana {TecT, IBECLMEHHHEIT ONpOC HIH CAMOCTOSTENGHas pabora),
HA KOTOPHIE oTROANTCH ~ 10—15 MuH.

B Marepuanax ypoxos TCCTH HCIOABIYIOTCA B HEGONAMIOM KOAMYCCT-
Be And HauGonee MPOCTELX TeM. JTO CBA3AHO C TEM, YTO TECTAPOBAHHE
HE JIAeT BO3MOXHOCTR BRABHTE NPHYMHY OmMMOKN: HEITOHAMAHUE TEMBI,
npoGentl B NPeAEIAYIHKX TEMAX, HEBHHMATEALHOCTS, apHPMETHICCKHE
OIMOKA H T. I
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Hucemennsili ompoc coRepRAT TeopeTHdeckuil Bonpoc B 1-2 3a83-
YH, GHATOTHYHEIE 38AZHHIO B KAacCe H AoOMAmHemy 3aganunio. Ilpn npo-
BEPKe OTBETA HE TEOPETHUYECKHH BOMPOC ClieyeT B NMEPBYIO Odepelkh
ofpaliaT: BHHMAHHE HA €70 NOHAMAHAE, 2 HE Ha CTPOTOCTh ¥ YeTKOCTS
$opmynuposoxk.

CamocTosTencaag palora BimMOdaeT 2—3 TUNOBHE XAapAKTCPHEE
samaud. [Ipx npobeneHun paborm oOpamiaiite BHHMManAe Ha panHO-
HATbHEIH NOMXOA K PENICHHIO 3a0a9.

INo xaxnoit mayuseMmoli TeMe NPHBOOHTCA KOHTpoNBHAR palora.
Ona cocTar/eHa B NIECTH BAPHAHTAX PAsAMYHON CI0XKHOCTH (BAPHAHTH
1, 2 ~ caMue DpocTLIe, BAPHAHTH 3, 4 — cnoxnee, 5, 6 — caMie CHIOX-
nei¢). Bapuaur coaepxmT 6 3an084, H3 KOTOPHX ABC NOCACAHHE YThH
croxHee npeapaynmx. Kax npasuio, 280990 BApHARTOR MOAOOHET 3a-
JlavaM, pelIacMEIM B Kacce B AoMa. BuGop sapmanToB MoxeT GhiTh
CAENAH FUTH CAMHENMH YIaIMHCA (C Y3€TOM AX CAMOOLICHKH), HIH YIH-
TeneM {C YUETOM YCNEX0B MKONLHAKR).

OueHNBATECA KOHTPONBRAA PAGOTa MOXKET CICAYIOUMM 00pasoM: B
papuauTax 1, 2 3a nioGkle NATH pelieHHEIX 3324 CTABUTCS OLICHKA «5»,
3@ YETHpE 39J34H — OLICHKA «4», 3a TPH 3aAa4H — oneHka «3». Illectas
38/1A93 AT YUAIllHAMCS HeKoTOpyio csobony Bufopa 1 onpenenenmni
pe3cpi. TIpy TAKMX XE KPHTCPHEX 3a peUIcHHE 3ANAHHIH BapHAHTOB 3,4
Aobaensercs 0,5 6anna, safanuif BapuanToB 5, 6 — noGasngerca 1 Gamn
(yaHTHIRaY GOEIYIO CHOMHOCTS MX 38J49),

Koxtponsaaa paGota paccusTana Ha ABa ypoxa (Ha Hall B3TASN, T0
ONTHMANLHOE BpeMs s Hanrcanua paborel). Hayaemedii B 9 xnacce
MATEPHAN JNOCTATOMRO cnoxkeH. Jiis pemeHAs npeanaraeMbelX 3azaq
TpeGyeTca Bpems na pasMennienve. [losToMy OFHOTC YPOKa Ha NpoBe-
AeHHe KOHTPONBHOH pabotel neaocratouso. Ilpd HeobxoammocTn 3a
CuYeT YMCHBIICHHA KONMYECTBA 3384 HIH 34 CHeT HeKoTOporo nubepa-
AM3MA ApH NpoBepke paboTa MoReT GLITL NPOBEACHA U 33 ONHH YPOK.

Nocne xaxaoli KoHTpOABHOH pPaGoTel MPOBOANTCA € AHAJNNI H pa3-
Gop nanfonee cnomuux 3a824. Ko scem 3anaHuaM rapuantos 14 npn-
BEJICHBI OTBETH, SaJaHHA BapuaHTOB 5, 6 pasobpansl. Ilone3do nocne
KOHTpONbHOH pafoTl BLEBEIIHBATL HA CTERAE B kiacce pasGop 3ananmuii
BCEX BAPHAHTOB. 3aMeTHM, 4TO 32 cueT AAdbepennpalMy CaMExX Bapy-
AHTOB H 3aAAHAN B HAX BO3MOAHA HEKOTOPaA HEOOBLEKTABHOCTE OLCHOK
3a KOHTPONLHYI0 paboty.

Yrolu yoTpaHuTs NOAOOHYI0 HOOGBEKTHRHOCTE, JIATH BOZMOXKHOCTS
NOBHIICHAA ONCHOK ¥ MIXOALHHKOR, CiIie pas HOPTOPHTE M 3AKPENHTL
OpoiAeHHY) TeMy, HA NOCHEIHHX 3aHITHAX NPOBOANTCA MHCHMEHURIH
TeMaTHIECKHH 38%eT. 3aveT COCTabACH B JRYX PAPHOLCHHEIX BApHAH-
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Tax, 3a7aHMs KOKAOTO BAPHAHTA NO CIOKHOCTH PA3EENAIOTCH HA TpH
TPyNIE (Tpynina A — caMhie MpocTHE 3afavH, rpyma B — Gonee cnoxk-
HBle 38884, rpymna C — cambie cnoxkHble 3anadm). Kaxnas sanasa w3 A
oneHxeaercs 8 1 6amn, w3 B — 8 2 6anna, w3 C — B 3 G6anna. IToaToMy 3a
NpaBIIBHOE pElleHne Beex 33naY Gaoka A MOXHO nofydwTs 7 Ganios,
6nora B — 8 Gaanor u Onoka C — 9 Gannoe (Bcero 24 Ganna). Onenka
«3» cTaBATCH 3a 6 Gawios, oucHKa «d» — 33 10 Gannon, oueHKa «3» —3a
14 6amnos.

3aMeTHM, Y10 B 33BHCHMOCTH OT CIOXHOCTH H TPYAOEMKOCTH H3y-
yaeMol TEMB KOIMYECTBO 33434 B KOHTPONBHOK u 3auerHoit paborax
MOXET BAPLHPOBATHCH.

PazymeeTcs, Bce HINOMCHHOC HOCHT HCKMIOUHTCABHO PCKOMEHAR-
TenbRAE xapaxTep. OnpeaengonMME (PAKTOPAMH SBANIOTCH FIOATOTOB-
IeHHOCTh Kiacca, ero paborocnocofHoCTs, MHTEpEC K HIYUCHHIO all-
rebpu. TloaToMy HH OZIHO TIAHEPOBAHAE HE MONKET MBIATLCA AOTMOH.
Becs X0l ypoKa HODKEH CIOCOGCTBOBRATL OOYHEHHIO HIKONBHMKOB.
IIycts wauppii orAensHsili MIKONEHHK JIYYlle YCBOHT TOT MATCPHAN,
KOTOPRIH B COCTONHNY HOHNTS, YeM He NOMMET HAUeTo.

INpaunua, 10 KoTopoH HEAB3A CO3AATH YHHBEPCAIbHOE mocobue, —
HATHIHE HECKOJBEHMX PasiHiHBIX BAPHAHTOB O0ydeHnd (¢ COOTBETCT-
BYXOIAM TEMATHYECKHM IUIAHHPOBAHMEM M PAsHBIM KOAHHICCTBOM 9a-
coB Ha obygenne: 102 ym 136 wacos B ron).

OucHE CMYIDACT NOCICAHAS TeMa 9 kiacca «DmeMeHTH kKoMOHEaTO-
puxH H Teopun BepostrocTeid: OHa npeacrapager co0oH AOCTATOTHO
MIONAPOBAHHEI pasael MATEeMATHKM ¢O CBOeo(pazHLIMH NOHITHAMH,
noraxoi, MeToanKoi pemeHna 33824, Ha HaIn »3rnaA, HIydeHAE TAKoMH
TEMH B CpefHed mkone, 8 ocobenno B 9 Knacce, HeuenecooGpasuo.
TpakTRKa NOKA3HIBACT, YTO H3YMCHHE ¢¢ Aaxke B 11 Kiaccax ¢usuxo-
MAaTeMaTHIECKHX JHICCH BRBLIBACT 3HAMNTEALHEIE TPYAHOCTH.



TeMaruyeckoe nnaHuposaHune
yuyebHoro marepmana

I BapmanT: 3 uaca B geAemo, scero 102 yaca,
11 gapmanT: 4 gaca B Hegemo, scere 136 gacop.

Taasa L. KsappaTaunas gynxuus

(I sapsiant ~ 22 g, I BapmanT - 29 %)
§ 1. ®ynkums H HX cBoiicTsa (5 ; 7 4)
§ 2. Kpapparumif tpexwren (4 q; 5 u)
KoutpomsHas pabora Me 1 (1 4; 1 4)
§ 3. Keanparuunas ¢yuxnng n e¢ rpadux (8 a; 11 9)
§ 4. Crenennas ¢yuxims, Kopens #-# crenenu (3 u; 4 v)
Kosrrponssasn paGora Ne2 (1 9; 1 v)

Caasa IL Ypasuenns # HepaBencrsa ¢ opmoil mepemennoi
(14 w3 20 9)
§ 5. ¥pasHeHuR ¢ onHO# nepemenHoil (8 a; 12 1)
§ 6. Hepasencrea ¢ ofnoil nepemennoit (5 43 7 4)
Koarponsras pafora Ne 3 (1 9; 1 v)

T'assa III. Ypasnenns H HePABLECTEA ¢ JBYMY NCPEMCEHLIME
(A7 w3 244)
§ 7. VpaBtenna ¢ qByMs DepeMeRHEIME B WX cHeTeMH (12 1; 16 1)
§ 8. HepapeHCTBa ¢ ABYMA NEPEMEHABIMH ¥ MX CHCTEME (4 4; 7 9)
Konrponssas pabora Ne 4 (1 =, 1 u)

Caasa IV. ApadmernaecKas H reoMETPHYECKAS HIPOTPECCAR
(15%;174)
§ 9. Apnduereckas nporpeccus {7 1; 8 1)
Konrponshas pabora Ne 5 (1 u; 1 u)
§ 10. I'eomerprreckas nporpeccua (6«1, 7 1)
Konrponnuas paGora Ne 6 (1 1; 1 )

I'nasa V. Inemenrnl koMORHATOPHKR H TEOPHR BEPORTROCTEN
(139;179)

§ 11. JneMenTR KoMOUHaTOpHEH (9 4; 11 4)

§ 12. HauanuHrle CBEACHHA H3 TeOpHN BepoaTHocTedl (3 4, 5 1)

Kourponnuas paGora Ne 7(1 9; 1 4)

Ilosropenne (21 1; 29 9)
HUroropas xourponnHas pabora ( 2 u; 2 u)



Fnasa I. KsagpaTnunasa pyHkuMuA

§ 1. DyHKUMM M UX CBOKCTBA

Ypoku 1-2. ®ynxuan. Obaacts onpeaerenus
H 0612CTh 3HAMEHHH QyHKIMH

I{ens: paccMoTpers noHsTHE GyHKNMH H CROCOOH ¢¢ 3a/aHns.
Xoa ypoxa

L. Coofmenne TeMpl H HESR YPOKA

II, ¥isyaenne HOBOrO MATePARIA

3ra TeMa SBISETCA ONHON M3 gaxcHeifumx ANY BCETO KYPLa MATEMa-
THKH. Pasimaanme ¢ynxunE GyoyT H3y9Harscs BIUIOTR 0 OKOHMAHHA
UIKONH H Jafee B BHCUIUX Y4eOHLIX 3apeneHuax. IToxa e BH NO3HA-
KOMHTECH ¢ CAMKMHE NPOCTHIMH QYEKIUAMH — IHHCHHEIMY, KBAIpPaTHY-
HBIMH, Apo0HOo-THHEHHNIMY 1 ApYraMy PYBKUMAME H HX rpaduxamn.
Taxie BH MONYYHTE NepBOE NPEACTaBIEHHE O rpadHKax ypaBHeHMH U
HEPABEHCTE,

JlanHAa TeMa BIIOTHYEO CBS3AHE C peIICHHEM YpaBHeHmMH, Hepa-
BEHCTB, TCKCTOBMMH 3a7a4aMH B T. 4. IloaroMy ofparwre caMoe cepn-
€3HOE BHUMaHHE Ha ¢ maydenne. Ocoboe BHHMAaNKE ClaeOyeT YACIHTD

Pa3BMTHIO HABLIKOB MOCTPOCHUA rpaduxop dynxnii, ypassennii, Hepa-
BECHCTEB.

1, Noasrae pynxnus

ITyers panm ARa MHOKECTBA AeHCTBETSNLHEIX vucen D u E u yxazan
38K0H f, IO KOTOPOMY KaxcooMy ducay X € D) CTABHTCH B COOTBETCTBHE
emuncreeHnoe weno ye E (oM. puc.). Toraa ropopsar, uro 3anaHa
bynxuns y = fx) ¢ obnacreio onpexenenua (0.0.) D i oGnacteio 3na-
genuli (0.3.) E. Tlpit 370M BENHUHHY X HA3HBAIOT HesaeucuMoil nepe-
mennoti (Wl apzymermom QYHKIMH), BENHUHHY Y — 3G6UCUMOI nepe-
sennoti (WU Fnavenes GYRKIHAN).

)
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OGnacTs onpeaenenns y = f{x) obosmauaror DY), ofnacts 3HaueHRiH
E().

JpyreMn cnoBaMu, QyHKYUEH HASHCAIOM MAKYI0 FGGUCUMOCTI> ne-
DEMEHROT ¥V OM NEPEMENNOll X, NP KOMOopoti KaNcOOMY FHAYENUIO ne-
PeMennoil X Coomeememeayem eQUHCINBERROE SHAUERUE NEPEMERNHON Y.

Hpumep 1

PaccoTpHM GyHKmmo y =vx—2 +3. JiIA HaXOmMACHAS ¥ 1A KAkK-
JIOT0 3HAYCHNS X BeoDXONMMO BHNONHHTE CHSAYIOUME OMNEPALEHA: OT
PENHIHHE X BRYECTh YHCAO 2 (X — 2), A3RICYS EBAAPATHEI KOPCHEL H3
3TOT0 BHIPRKCHAN (Jx—2) H, Hakomen, npuGaswrs umcno 3

(Vx=2+3). CoroxymiOCT THX onepaimii (HIH 3aKOH, [0 KOTOPOMY
ANS RKROTO SHAYCHAA X HISTCA BEHIHHA ¥) H Hastisaemca dyvxsuet
Wx). HampuMep, ang x = 6 HaxomuM y(6)=J§-_2+3=Jz+3=
=243=5. To ects ana BEMHBCHCHEA JYHKIUHEM y B BaHHOH TOURE X

HeoGXOJHNO NOJICTABATE Y BENHYHAY X B AAHHYIO QYHKLMIO /(X).
Owepupno, uto ang Aaunod hyHxn das 106020 JOMYCTHMOTO 9HC-
13 X MOKHO HAHTH TONBEKO 0OHO IHATCHHS Y (T. €. KOKAOMY 3HAYCHMIO X

COOTBEICTBYET OOKO FHAYCHNE V).
PaccMOTpHM Tenmeps 0OnACTE OnpedencHEs H O0NACT: IBAYCHHN

310#t yHEnHEH. H3BNETh KBAAPATEMI KOPEHB H3 BRIpDAXCHAL (X — 2)
MOXHO TOBKO, €C/IA ITA BETNIHHA HEOTPHUATENbAAL, T. &. X — 2 > 0,
wim x 2 2. IToatomy O.0. dyrxuun IX{y) = [2; +o0). Tak k8K 1o onpe-

JETICHMO APAPMETAIECKOTO KOPHA 0sVx—2 <4 TO NpHOABHE KO BCEM
YACTAM FTOT0 HEPABCHCTRA YHCIIO 3, MOJYUHM 3SJJI:-_2+3<+°°, HITH
3<y < +w, [Toaromy 0.3. dpyrxame E(y) = [3; +x).

Hpusep?

38BHCHMOCTE J(X) ={32r:-:1?" yxe He spserca yaxumeli, JoHcTeu-

TENLHO, ¢CIM MBl XOTHM BHIYHCIHTS 3H8YECHHE ), HaupuMep, aas x = 1,
TO, ONB3YACH Bepxueil dopuynodt, walinem y = 2:1 — 3 =—1, a mons3y-
ach Huxknelt dpopuymoli, nonywmim y = 12 + I = 2. Taxnm oGpasoM, of-
HOMY 3HaYeHMio x (x = 1) cooTBercTBYIOT OBa 3HAaveHUA ¥ () = —1 K
¥ = 2). IlosroMy 372 33BHCHMOCT: (IO ONpCACNCHHIO) HE ABNACTCA

Tlpumep 3
Tpueeaenn rpadukH AByX 3aBHCHMOCTEH J(x). Onpenalm'b, xaKas o3
HMX SBNSeTCH PyHKImei.
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Ha puc. o npupenen rpadux dpyurums, T. X. mobofi Touke X, COOTBET-

CTRYET TONBKG ONHO 3HaueHHe y,. Ha puc. 6 nprBeaeH rpadk kakoi-To

33BACHMOCTH (HO He (YHKUMM), T. K. CYMECTRYIOT TAKHME TOYKH {(Ha-

NpHMED, Xo), KOTOPHIM OTREYaeT GoNee OAHOro 3HAYCHHS y (HANpUMEp,
SHAYCHHA ¥, H y2).

2. Coocotnt 3apanns yuxkumit

1) Anasumuveckuii (c nomompio GopMynss win dopmyn)
Ipumep 4

PaccMoTpuM dyHKIHN:

) y=x +3x;

x*, ecmn x 2 0.
oTHOMICHWE Take 3anaer (yaxwmio. s moboro 3uatseHus x erko
HaiiTh pennuury y. Hanpamep, ang x = —0,37. Taxk xak x < 0, To, noas-
3yACH BEPXHUM BHpamennen, nonyqaes: w—0,37) = —0,37, Mna x=§

(r. . x > 0, To nNomk3lyeMcA HIDKHHM BHIPOXKEHHEM) HMeEeM:

2
y(.z.J=(_2.) =i_ Ha cnocoba HAXOKAECHAL ¥ DOHXTRO, 4TO Mo06o#H Be- -

, e x <0,
6) y={x HecMorps HA HENPHBHYMYIO GOPMY, 3TO CO-

3 3 9
NHYKHE X OTBEYAET TONBEO ONHO 3HAUEHHE V.

B) 3x + y = 2y — x°. BHIpasuM M3 3TOTO COOTHOMICHHA BEITHTHHY V:
3x+ =2y -y, wm »* + 3x = y. Taxum 06pazom, 310 cOOTHOUIEHNE
TaKoKS 3anaeT GyrKmmo y =x* + 3x.

2) Tabnuunerii
Ipumep 5
Brnumem TaQiMIy KBAAPATOR I AA% YHCET X.
Xx 1 1.5 2 25 3 4 5 6 7

y I 1225 4 |625] 9 16 | 25 | 36 | 49
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Taeas Talmuna TacKe 335aeT GYHKUMO: ANg KAKAOro (MPHBEASHHOTO
B Ta0NHIE) 3BAYCHHA X MOXHO HallTH ¢AMHCTBCHHOC 3Hadcume y. Ha-
npamep, ¥(1,5) =225, {5)=25u 1. 8.

3) I'pagdueckuii
B npamoyronsioii cHeTeMe KOOPAMHAT Ana H30OpaxeHns PyHKIHO-
HANLHOH 3aBHCHMOCTH Y(X) YAOGHO NONL30BATHCA mewmwuu pucyu-

KoM — 2pagmixom Qyxyuu.
Yy

o0 e N

TIpaguxom gyrsapuu y(x) HA3HBAIOT MHONCECIMEO BCEX MOYEK CHCTE-
MB KOODAMHAT, abCyucchi KOTOPHIX PABHBI 3HAYCHUAM HE3GEUCUMOIL
nepemennoll X, a OpounamMsl — COOTBETCTRYIOIINM SHAUCHNAM 308HCH~
MOLi nepemennoii y.

B crny Taxoro onpeacneRns Boe MAPH TOUEK (Xo, Vo), ROTOPEIE YROB-
IeTBOPRIOT YHKIHOHANBHOH 3aBHCHMOCTR J(X), PACHONOMCHE HA IPa-
pnxe pymxnan. Jhobue Apyrne DapH ToWek, HS YAOBACTROPAIOIHE
38RHCHMOCTH J{(X), Ha rpaduxe QyHXIMH He NCKAT.

Ilpumep 6

Jana pynxama y = 2x — 3|xj + 4. Hpuragnesur au rpadpuky ol
dyHRIpH TOURA ¢ ROOpRUAATAME: &) (—2; —6); 6) (—3; —10)?

a) Haiinem 3navenne Gynxumn y npu x = —2: ){~2) = 2/(-2) - 3|-2| +
+4=-4 - 32+ 4 =-6. Tax xax y(—2) = —6, 70 TouKA 4(—2; —6) npH-
HANICAMT rpaprKy nanHoH GyHxamam. .

6) Onpeaennn suawenne $ynxunn y npH x = —3: Y(—3) = 2+(-3) -
-3-3+4=—6~ 33+ 4 =-11, Tax xax ¥—3) = —11, To TouKa
B(=3; —-10) ne npunaanexut rpaduxy >rol PpyHxMe,

CpasuuM pasnuubie cnocobH 3ananua dynxumu. Haubonee noansiM
CHeAyeT CYHTATh AHANHTHYCCKHI cnocol. 3TOT cnocol MO3BOALET CO-
cTaBHTL TAOAMIY 3nadeHni GyHFIAH ANA HEKOTOPHX IHAuUCHHI apry-
MEHTOB, HOCTPOUTh IpaipuK (YHKIHH, MPOBECTH HEOOXOAHMOE HOC/e-
Jopaune Ppyrxumd. Buecte ¢ Tem Tabnauuswii cnocob nossonser GLCT-
PO H nerxo Haifty suayesme PYHKUHH ZNA HEKOTOPLIX 3HAYECHMIT apry-
menta. [paduk GyHKIMKE HAIIAAKO NOKA3HBaACT e¢ Nopeactme. [Toato-
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MY IPOYHRODOCTABIATE PAsNHYMEE CHOCOOH 3a/ianny GyRKIEH ue cne-
AyeT: KA B3 HHX AMECT CBOM NPESHMYIIECTBE H CBOH HEOCTATXH.
Ha npaxTHie Henons3yloTes Boe TPE criocoba sazanma ymsamm.

B aaneuclimeM OymeM CUHTATH OCHOBHBIM AHANMTHUCCKHH Cnocob
sananus (yHKIRA H PACCMOTPHM SlIie HECKONBKO 3839

Hpumep 7

Jlana dymarms y = 2x* — 3x + 1. Haitra: a) )/(2); 6) 3(=3x); 8) (x + 1).

Jna Toro urobH Hality 3xHavenwe GYHKIMHA NMPH KAKOM-TO 3HASCHHH
apryMesTa, Heo0X0MMO NOACTABHTE 3TO 3HAMEHAE APTYMEHTA B AHAIH-
TUHeCKHH BAY IMoaromy nomyanm:

aM2)=2-2"-3-2+1=8-6+1=3;

B) W(—3%)=2(=3xP - 3(3x)+ 1 =187 + %+ 1;

;)j(x+l)=2(x+1)2—3(x+l)+l=2(xz+2x+l)-3x—3+l=

== +x‘

Hpusep 8

Hspectno, 1o 3(3 — x) = 2° — 4. Haiimu: a) /x); 6) (=2).

a) Obospaunm Gyxsoii z = 3 — x, Toras x = 3 — z. [ToacrasuM 310 3HA-
YeHHE X B AHANHTHYECKHit B/, AanHo# dyaxmma ¥(3 —x) =2 — 4 B
nomyam: ¥(3 — (3 — 2)f ~ 4, win /z) = 23 - 2’ — 4, mm Wz) =
=249 —62 + ) — 4, W }(z) = 27 — 12z + 14. Tax xax GespazmauHo,
xaKoit Oyxpoif 0GosHaveH aprymenT QyHKums: 2, x, f WM moGo# Apy-
roii, To cpasy momyuaem: y(x) = 2x* — 12x + 14.

6) Teneps nerxo madma p(—2) = 2:(-2F - 12(2) + 14=8 + 24 +
+14=46,

III. KonTpoabnbic BORPOCH

1. Haifre onpenenenne GyHKINH ¥ NOKCHATE NPHMEPOM.
2. Yro TaKoe ofnacTs omnpesencins W 06NACT: 3H39CHRN (yHKIpan?

TpuBemuTe ApHMEpHL
3. Ilepeuncnnre OCHOBHEIE CIOCOOR 3anaHNS GyHKLHI,
IV, 3ananne ua ypoxe
) 1; 4; 5(a); 6(6); 7; Na, B, €); 10; 12; 14(a); 15.
V. 3apanne Ha noM
e 2; 3; 5(6); 6(a); 8; 9(6, r, n); 11; 13; 14(6); 16.
VL. Taoprecxme 3ansunn
1. Haliaure 06nacTs ONpeACTCHEN QYHKIHA,
_Sx?-3x-2

) y=i; n y=
|x|-$ 7_|x—g ’
x+3
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_62=3x4l, o y=J3—|x+1|.

0y k=21 x+2
8) y= 3-x . !t!5x+2| -3
r= . Y= e+ 2)(x-1)’
x+5
_78-14 -2
Ve R =y

x+2
Omeemur: 8)x £+5;6) x# 1 ux £ 3; By X#-5ux#-10:0x#2u

x#2-15: ) x#3n x¢-§-; e)d4<xs2ux#-Lmr<-1(x#-2)

. xz%(xaél); 3) xe(~4; -3)ULL; 6).

2. H3apectro 3naidcHue dysxmun (6 — x). Haliapre dynximio y(x).
a) {6-x)=5+x; D) 6-x)=2—|x+3;

3ix-1+2
6) 76 -9 =2 2"‘“ ) y(s-x)=J";_|;—.

B) H{6—x)= 212 3x+4;
Omgemus: 2) (x) = 11 —x; 6) )’(x)nizzg; B) p(x) = 2" = 21x + 58;

3x-§+2
DY) =2 =95 2) y) =L,

3 Hmommed)ynnmn)ﬂx—ﬂ.ﬁamc@yﬂxmm;(x).

“a) W2x—4)=3~ r) W(2x - 4)=4x -2+ 1|
2x 1 2x+1|+3
6) W(2x- 4) = yrry n) W2x- 4) = e

B) p(2x - &)= 42 + 21 - 5;
Omeempi: a) Wx) =-~x—1; 6) y(x)=2';+?o; B) Wx)=x*+ 9x + 13;

k+q+3
) Mx)=2x+8 =[x +6f; 1) y(x)= e a8

VIL. IToaBesenne RTOTOB YPOKA
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¥Ypoxn 3—6. CrolicTea H rpagHKH OCHOBHBLIX PyHKIHTH
{ens: BcOMENTE W3yIeHHBIE paHee GYHKIHH W HX CBOHCTBA.
Xon ypoka
L Coofiluenne TeMH N neNR ypowa

I1. llosTopense N 3aKpPenIenEe IPOiReHROr0 MATEPHANA

1. OTBeTH Ha BOTPOCH MO AOMAIIHEMY 3afaHHI0 (pa3bop HepemeR-
HEIX 3871484).

2. KonTpons ycroeHns MaTepHana (caMocTofrencHad pabota).

BapnansT 1
1. Hatigyre suauennn pyusumn p(—2} - (1),
a)y=3x-2;
6)y=2r+3-Pr-1;
5) y=3.t—?
2x+3
2, Haliaure oGnacTs onpenencHus QyHKIMH.
a)y=5x-7,
6)y =32 —|Sx+2|;
9 _ 7x-3[x+]|
ey
Bapuant 2
1. Haiimere 3navenun ¢ynxumn y(—3) - (2).
ayy=35x-3;
6)y=3x—2+Px- 3|
8) J’=4:c—3.
3x+2
2, Haiinure o6nacTs ONpeAcHCHHA (YHKIHH.
a)y=3x-8;
6)y=2¢" - Px+4);
8) y=453rc2 2|x §l
3x" =3x-1
III. HiyueHHe HOPOTO MATEPHAAA
1. Croiicrea $ynsnun
Kak yxe u3pecTHO H3 Kypea 7-8 knaccos, mobas ¢yHxipsn xapaxre-
pH3yeTca onpencneHHMMH cBoficTamH. Yacts 3tHx croiicre 65ina pac-
CMOTpeHa panee. Teneps HeoOXOAMMO CHCTEMATH3HPOBATE ITH CBOHCT-
BA H PACCMATPHBATL HX HPH HCCHEIOBAHMH MOGHX GyHKUEH B DO-
CTPOCHHH MX rPauKoB,
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OcraHoBHMCA TENeps Ha ceodicmeax Gynryuu. C ABYMA CROVCTBAMH
DyHRUHA BH yXe 3HAKOMBL — 3T0 obracmb onpedenenus W obaacmp
snavenuil Ppyrxupa. PaccMoTpEM cnenyiomee cBOMCTEO (yHKURH —
MONKA NEPECEHeRut 2padura GyHKYNY ¢ OCAMU KOOPOuHAm.

Tax xak ock {Jy XapaKTepHa TeM, YT0 molas TOUka Ha Hell uMeeT Ko-
opauuaty x = 0, a pm ocu Ox — mMobag TOUKA HA Hell HMeeT X0opaHHA-
Ty y = (), TO TOUKH DEPEcCHCHNA Tpaduka ¢ OCEMH KOODAHHAT HILYTCA
oueHs npoco. Toura nepecevenus ¢ ocsio Oy paBRa sHauenuro Pynk-
uun Wx) npu x = 0, 1. €. )0). Touxu nepecevenun c ocvlo Ox IBAAOTCA
xoprstsu ypaeresus Y(x) = () B HA3LIBAOTCA KM Gy,

Hpumep 1

PaccMotpaM dryRiammo (x) = —x* + 6x — 8.

Haiipem To9KE nepeceucnns rpaduka 310# PyRKUNH ¢ OCAME KOOp-
aueaT, YTohH OMpesenHTE TOUKY nepecedeHud rpaduka ¢ 0CkI0 OpaH-
na‘r,'mmmm:maqenne(byﬂxmy(x)npax=0:y(0)=—0’+6-0—
— 8 = -8, Tlomyuaem koopayHath >1odi Touku A(0; —8).

Teneps onpeacnyM TOUKH nepecedcnna rpabuxa nanHol dyHxmm ¢
ochio abeiaee. JInn 31oro b gyHKimo y = —x° + 6x — 8 NOACTABHM 3Ha-
yeHue y = 0 M IONYHM KBagpaTHOE ypasaenue 0 = —x* + 6x — 8, win

0=x*—6x+8.
6£36-4-1-8 64 612
2 .2 2
TNMoaroMy rpaduk dyHKIME nepecexaeT 0Ch AGCIMCC B ABYX TOMKAX:
B(2; 0) u C(4; 0). ina HarnaAHOCTH HA PHCYHKE NpHBENeH rpadHk Jan-
HO# yHxums (306CH M HECKONBKO 3abexanu Bepen).

Pewnm ero; x,, = s TheX=2,x=4.
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Crexyiomee cBOHCTBO — ozpanuvennooms Hyuryuu. OyHKIIS Hazk-
BACTCA OZPAHUNEHNOU CHU3Y, CCITH BCE 3HAYCHAA QYHKOMA He MeHbuie
HeKOTOporo wucaa a (1. €. y(x) > a). DyHxous BasKIBACTCE 0ZpaNuYeH-
Hoil ceepxy, ecliM BCe 3HAUEHHS QYHKIHM ne Gonbuse REKOTOPOrO Yucha
A (1. e. W(x) £ 4). Ecnu QyHEnua orpaHENena cHuzy B Ceepxy, TO OHa
RA3LIBACTCA oZpanuycunoli. Ha pucyHKe OpHBEIeHEL rpaduxM orpaHy-
YEHHBIX H HEOTPaHHYEHHBIX GYHKIM.

Jna pugcCHENHA OTPABHYEHHOCTH GYHKIHMHM OYSHL YACTO HCIONBIY:
101cA anrefpanaeckye npeobpasopaHni.

Y, y

a = = = -

|

Orpanygens CRA3Y

D78\ 7
a------\/x / x

Orpanndentiasn Heorpanuuennas

Hpumep 2

Joxaxem, yro dyusuma y(x) = —x* + 6x — 8 orpanuycHa cBEpXy.

Bugemm B pysxmm y(x) = —(x* — 6x + 8) nommit xsanpar pazuo-
m,ﬂmmmncxoﬁmn}mﬁasmnmemm.

Monyuaem: y(x) = ~(x* —6x + 8) = —(x** - 6x + 9) — 1) =
=~(x-3F-1)=1-(x-3%.

Tak Kak Mpn Beex 3pauenmax x semwmaa (x — 3)° > 0, penuudya
~x-3¥<0,101~(x~3F<1,T e yx) < 1. Toraa no onpenencHmo
JanHad QyHKIHA OTpaHHYEHA CBEPXY (UPM TOM YMCHO A, BXOIAICE B
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onpepenenne, pasuo 1). U3 rpadnka npumepa | HarnaaHo BHOHO, MTO
MIPH BCEX 3HATCHUAX X 3HAYeHnA J(x) < 1.

Paccsotpiu eme oo cBolicTeo gy — MOROTOBBOCTS (T. €. 803-
pacmanue AnA yoniganue ysxmmm). OyRxuAd RaSHBACTICA €03pac-
mamoiyeti, ecoH GORbEMYy 3REUCHUIO aPZYMEHMA COOTBETCTBYCT
Oémvuee snavenue gywapn (1. €. €Cnn X; > X1, 70 Wx3) > ¥(x;)). Oynx-
UES HASHBACTC yOuieadioweli, CCE OORbUIEMY SHAYERUIO GPIYMENMa
COOTBETCTRYET Menbitee 3navenue Pynxyuu (1. ¢. ecmm x; > Xy,
TO Y(x2) < p(x1))

Ha pucyHke npHBefeHM rpadBKi MOHOTOHHEIX (Bozpacraromelf H
yOupatomeii) ¥ HEMOROTOHHOI $yHRIHH.

‘ ¥

x|

wx2)
: - i i —
Xy X3 x x) ,7:z X

Bospacraomas dynrmHs Youmpawmas GyHkms
Moxz) > W (xy) Hx2) < p(x1)
‘ Y
—x
HemonoroREAq $YHKIHA

Ilpunmep 3
: Onpe,uemuouomrmochrynmny(x)=—2x+4

O0nacTe ompenencHHs 3T0H (yHKHME — BCC 3HAYCHMA X, T. .
X € (—; +0) . Bossmem ABa 3HaUCHAA x 13 o01acTn onpeacncHHA 1o#
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$yHRIE X B X; H DYCTSL Xz > x;. HalineM 3naveHAs QyBKIHH B 9THX
TOUKaX: ¥(x;) = —2x; + 4 B y(x2) = —2x; + 4. Tenepp HeoOXOAUMO
CPABHHTH 3TH SHAYCHAA ¥ ONPEACAHTE, Kakoe 13 Hux Goapme. Jina aTo-
TO PACCMOTPHM PASHHIYY 3THX BEIHGYHH: J{x7) — Mx)) = (-2x; + 4) -
— (2 +4) =26 + 4+ 20— 4 =20, — xy).

Tax KaK x; > X), TO PAIHOCTE X3 — X; > 0 ¥ pegHumHa —2(x; — X;) <0,
Ioaromy nomysaeM; y(xz) — ¥{x) < 0, wan y(xz)} < 3(x;). IT0 HEPABCACT-
BO O3HAYSET, Yro OGOoNBmeMy 3HSYERHIO APTYMEHTA COOTBETCTBYET
Menbiiee 3pauenne dynxmun. Ilosromy nannas ¢yaxuma (mo onpeae-
JIEHHIO) ABIMeTeA YOmBalomeii. 210 Xe¢ BAARO W3 NPHBEACHHOTO Tpa-
baxa dynxmyn,

‘}’

\4

2 x

Qyuxupa 8o geeill ofnacTu onpefeaeHHS MOXET OMTH HEMOHOTOH-
Hoif, HO HA OTOSALHEX NPOMEKYTKAX (YHEIMA MOXET OHTH MOHOTOH-
Ho#i. Hanpumep, B npaMepe 1 pyHKUHA B LENOM HEMOHOTOHHAA, HO HA
npoMexyTke X €[3; +0) Qynxuma yGmsaer, a Ha NpOMEXyTKe

.

x € (—o0; 3] — BO3PACTACT (AOKAKUTE CAMOCTOATEIIBHO).

M HaxoHeLl, PACCMOTPRM ellie OIHO CBOHCTEO DYRKUNH — yemuocms.
TpensapHTENEHO BBE/EM €IIE O[HO MOHATHE — CHMMERPUNROCMYL 00-
aacmu onpederewun, OGnacTs ONPEIENCHNS HA3HBACTC CUMMEMDUY-
noii, €CIU PyHKYus onpedenena u & movKe Xy, 4 ¢ moure (—xp) (1. €. B

TOUKE, CHMMETPHYHOH X3 OTHOCHTENBHO HaYana THCnOBO#H oCH).

Hpumep 4

a) O6nacTuio onpeniencHus PyHKIHN y=:2—_-3'—: ABAAIOTCA BCE 3HATC-
HIA X, KpOME TeX, J18 KoTopsix x° — 4 = 0 (1. e. x = 32). Tloaromy >1a drym-
A ONpefeacHa, HanpAMep, Kak pu x = —|, Takmmpu x =—(—1) = 1.

H uaobopor, sra ¢ynkums Be onpenencnHa m mpd x = -2, U npH
x =—(-2)= 2. CneporarensHo, 0GHACT: ONpencieHHS AAHHOK PyHKIIN
x €(—0;—-2)U(-2; 2)U(2; + ) crmmeTprunas.
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6) O6nacTrio onpenencuua GpyHxuan y = 2-3% o anmaros noe sma-
x—

YeHHd X, KpOMe TeX, A1 KOoTOphX X — 4 = 0 (1. e. x = 4). [ToaTOMY 3Ta
DYHKUHS ONpEaCNeHa B TOUKE X = —4, HO HE ONPEAeacHa B CHMMETPHY-
Holi Touke x = —(—4) = 4. [losTomy oOnmacTe onpenencHus JAHHOH
dyuxiunE x € (—o;4)U(4; +©) HEe IBAICTCA CHMMETPHYHOH.

Tlonsrae vemuocmu GYHEUMH BBOIMTCA MmoAbke Ind GyHKIMH C
cummempuuioti obracmvio onpederenun. DyHEUHA HAsLIBAeTCA uem-
HOTl, CCITH NP UIMEHEHUY SHAKD APZYMERMQ, 3HAYEHUE DYNKYUN He Me-
uaemeR, 1. e. (—x) = Wx). I'paduk gernolt pynkuuy Beerna cummempu-
YEH OMHOCUMERLHO OCH OpOUHaAM.

DYHKUMA HASLIBACTCH HENEMHOU, €ChU NPU USMENENUW IHAKG apZy-
MeHMa, FHAueHUe HYNKUL TAKKE MEHREMCR HA NPOMUSONORONCHOE,
T. €. ){—x) = —¥(x). [paduk Heverno#i dryHxumm Bceraa cmempuuen
OMHOCUMERBHO HAYARA KOOPOUHam.

Ha prcyHxe nipHBeieHM (AN HarMANHOCTH) rpaHKH YeTHOH, Hever-
Ho$t yHRUMN # QYHKUNH, He HMelolel HUKAKOH YeTHOCTH.

y )"

&”

“ - = =

------- M%)
Yeruan Pysxmpn y(—x) = y(x) Heuernaa ynsama y(—x) = —(x)

’y

d

PyHKIHA, HE HMEIOMAR YCTHOCTH

Ipumep 5
BrasicauTs uerHocTs dynKamii: 8) y = — ¥ 6) y=x—x"; B) y =x - 2.



2 Fnasa L. Kesdpamusnan hyssuun

Ipexne Boero oTMETEM, YTO 00AACTH ONPERENCHAS BCEX TpeX HyHK-
mpit x €(—w;+o) cHMMEeTpHIHEL. JIIM BLISCHEHWN YETHOCTH 3THX
byrxuui y(x) mago HalTH 3HA9CHHE J{—X) H CPABHWTL 3HAYCHHE W(X) B
=)

a) y(-x)=|-x|-(-x)' =|x|-x* (3neck yureno, uro |2 = || u
(—x)* = x*). Teneps erxo BHAETS, 4T0 J(~X) COBMANAET ¢ AHHOM PyHK-
nueit Mx), T. ¢. Y(—=x) = ¥(x). IlosToMy HanHas GyHKIHS YeTHAA U €8
rpadHE CHMMETPHICH OTHOCHTCIEHO OCH OPAHHAT.

‘)’

-t MI
o

X

6) W—x)=—x—-(-x) =—x—(-x) =—x+x* =~(x—’)=-y(x). Bun-
HO, YTO 2HAYCHNAA QYHKIAN B TOUKAX X H —X IPOTHBONOIKKHLI [0 3HA-
KY, T. €. Y(~x) = —(x). [osToMy namnas ¢yHEINHA BEUeTHAd H &¢ Ipa-
(GHE cHMMETPHYEH OTHOCHTEILHO HAYANA KOOPIUBAT.

A
\/ \.x

B) W—x) = —x — 2. CparAABag 3HEICHAE —Y(X) = —X — 2 CO 3HATCHIEM
Mx) =x ~ 2, AN, 9TO paBercTBo W(—x) = Wx) He Bumomaserca. ITo-
TOMy 2Ta QyHENHA He amascTcs verHoll. Halinem rTemeps Beamammy
—Mx) = —(x - 2) =2 - x. CpaBeBEBas 38a%cHRe W(—X) = —X — 2 CO 3HaYe-
HueM —)X{(x) = 2 — x, BHIEM, 9TO papencTBo J{—x) = —y(X) TalKe He BH-
nosmgercd. Ioaromy 313 GyHKIHS He AnaneTca HeyeTHOM.




Ypowu 3-6. Ceolicimas i spechunt SCHOBHEIX ghymig} 23

‘J’

s

2 x

2

Hrak, nannaas QyHKIMA HEKaKoli JeTHOCTH He HMeeT H ee rpaduk Ke
ofnanaer HuKakoit cuMMeTpReii.

B zakmoueHMe OTMETHM, WI0 MCCHEAOBAHHE OCHOBHEIX CBONMCTB
byuxumuy obneruaeT anasus ¢e nosedenun U NOCTpoeHne ee rpadn-
xa. B crapomx xmaccax OyayT pacCMOTpeHH M ApPYTHE CBOHCTBa
byHKIRE. :

2. CpoiicTea R rpadHKH HEKOTOPLIX yRKOEE

Teneps HeobXomMMO BCNOMHHTE OCHOBHEIE CBOHCTBA M rpa)UKn He-
KOTOPHEX paHee HIyYeHREIX GyHKuMI (cBolicTBA HANO NPEACTARIITE, HO
3AMOMHHATH HE CTOMT).

Jinneiinag ¢pyaxnmn y = kx+ b

1. O6nacTs onpeAeNeRuA — MHOMECTBO BCEX YHCEIL.

2. I'paduxoM GYHKIHN ABIACTCA NPAMAN JHHAL,

3. Ipadnx GpyHKIME NEpecekacT Och a0CLMCC B TOYUKE x=—: (mpu k£ 0)

H mapannencd ocH afictpce npu & = (. I'padux (ysxnun nepecexact
0Chb OPIHHAT B TOMKe y = b.

4, Mynxuua Bo3pactTaet npH & > 0, yGusaer npa k < 0 ¥ nocT03HEA
npu k=0,

5. ®ynguuz neorpanyvieHnas npy k # 0 u orpasyvedsas npu k= 0.

6. Oyaruus onpeneleHAoH 9eTHOCTH He AMeeT np b # 0, HeueTHan
opit b =0 nuernas npa k= 0.

7. OGnacTs 3HaveHnit — MHOXKeCTBO Beex aucen npu £ # 0 u y = b npn
k=0

8. Ilpu & = 0 $ynxapmo y = &x Ha3pIParoT HpAMOH NPONOPUBOHANRHO-
CTBIO,



™
Y
o
Y

k>0 k<0

. k=0

Ilpumep 6

Haifta ycnoese, IpH K0TOpoM NHECHHan GyHKnms y = kx + b apusger-
cf: 8) HeveTHoii; 6) yeTnol,

Ofnacts onpenencHEA QYHKUEE X €(—00; +@0) — CHMMETPHYHAS.
Hailipes 3uavesme p(—x)=k-(-x)+b=—kx+b.

a) Ecnu dyHxums Hewernas, To W(—x) = —(x). [lonyyaem: —kx + b =
=—(kx + b), mm b =—b, nmu 2b = 0, orxyna b= 0.

6) Ecom dynkums 9ernan, o y—x) = y(x). lomysaem: —kx + b =
= kx + b, umn 0 = 2kx, oreyna k = 0 (T. x. x — mofoe unCHO, KEe paBHOS
HYJIO).

OfpaTHas HPONOPIHOHANLHOCTE § = %

1. OGnacTs onpeneneHna — MHOKECTBO BCEX YHCEN, KPOME HYJIsl.



Ypouy 3-6. Ceoliomea i epabiiKtl OCHOSHLIX GyHKUG 25

2. I'papikons- yHEIMM gBISETCH rUnepbona.

3. T'padmx dysxumn ocefi KOOPAMBAT HE NEPECEKAET.

4, Oyngums pospacraer npu k& < 0 u yOupaer npe & > 0 B o6macma
OMpPCHCICHHS.

5. dynxuMg HeoTpaHNIEHHAS.

6. DyakuHs HeyeTHAs.

7. O6nacTs 3HAYCHHH — MHOKECTBO BOEX SHOEN, KPOME HYJIA.

Y 74
- -
F": j X

k<@ k>0
Iipumep 7
BHACHHM MOHOTOHHOCTSH ODpaTHOHR NMPONOPIACHATEHOCTH Y = —
OGnacts onpeaenenia nanuod dynxmpn D(y) = (~o; 0)U(0; + ).

PaccMOTpHM [Ba NMPOH3BONGHEX 3HAYCHHA X; H X; (TAC X1 > X3) HI 00-
nacm onpenenenns Gymxamn. Halinem srauenus GyRwoyd B 3THX TOY-

k k
Kax y(xl)=; H y(x,)=; H cpasHEM HX. JInA 5¥Oro pacCMOTpHM

k &k _k
pasHocTh p(X,)— p(x%,)} = ———= Hnmx) x’) . Tag KaK x; > X, TO pas-
X X %X, ‘
HOCTS X; — X3 OTPHIATENbHA. TI0aTOMY 3HAK PazHOCTH J(x2) — y(x;) npo-
mnouonomsnamynpoﬁuL.
1%

DyHKIHA y=£ He ompenencna B Touke x = (. PaccMoTpuM nsa
X

npoMexyTka obnactu onpezenenna. Ilpw x,,x, € (—0; 0) u npn
X, %, €(0; +o0g) mpom3BEACHHE X1X; NoncxuTenAbHO. [lozToMy 3HAK
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PasHOCTH ¥(x;) — () MPOTHEONOMOXEH 383Ky KoxjpALHerTa . CIe-
JA0BaTeNsHO, npH k < 0 BeanunHa y(x3) — ¥(x1) > 0, T. €. (x3) > ¥(x1)
n dyHxuus BospacTaeT; mpu k& > 0 semmmmma p(x3) ~ Mx) < 0,
T. €. ){(x2) < 3(x1) ¥ yHRIMA YOLIBAET.

Knanpamaan $ynxnus y = x*

3aMeTHM, 9TO GYHKUMA ¥ = X° AB/MCTCA HACTHHIM CIIYU8€M KBRApS-
THYHO#H (YREIHHA, KOTOPAA NETAnbHO Gyzer maydarncs mosanee.

1. ObnacTs onpeaenecHAs — MHOXECTBO BCEX THCEIL

2. Tpaduxonm ¢yHEnmn sensercs napaGona, ,

3. I'paduik GpyAxuMU NPOXOAMT Hepe3 HAYANQ KOOPNHHAT.

4. dynxuma yOuBaeT Ha npoMexyTke (—oo; 0] u Bo3pacTaeT Ha npo-
MexcyTre [0; +o0),

5. OYHKUMA OTPAHMICHA CHH3Y, T, €. ¥ 2 0,

6. OyHEIAA YeTHAS.

7. ObnacTs 3Haq4eHNH — npoMexyToK [0; +0).

%

Ipumep 8

JloKameM OrpaHHICHHOCTE KBAMPATHIHOMN dyHKIHHE ) = X7,

OuEBHAHO, 9TO TIPH BCEX 3HAYCHHAX X BENHYMAA = X° NPHAHMAET
TONBKO RCOTPHUATENBHHE 3HadeHud, T. ¢. ¥ > 0. Ilo onpemenenwio
(DYHKI{HA OTpaHHMeRa cHu3Y, T. €. ¥ 2 a (The a MoxeT OHTs Mo0KM KHe-
NONOMKHTENBHEIM uHcHoM: a=—103,2=-5,a=-0,1,2=0). -

Ky6uaecxas gyaxums y = x*

1. OBnacTs onpenencHn — MHOKECTBO BOEX UHCE.

2. Tpadb¥K cNCUMATLHOTO HA3BAHKA HE HMEET.

3. padux pysEnEY APOXOMUT USPe3 HAYANO KOOPAHHAT.
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7. OGnacTe sHaueHHH — MAOXRECTBO BCEX HHCEH.

Tipumep 9

JloxameM HEICTHOCTS KyGmueckoi GyHEImn y = x°.

OO6nacts onpenencsns GyRKUAH X € (—o00; ©©) — cuMmerparanay. Haii-
aes smaverne dymamn y(-x)=(-x) = (=1’ -x* =—* =—p(x) . Tax
KK BHITONHEHO PABEHCTBO W{—x) = —(X), TO N0 ONPEACNCHAID AAHRAL
(QyHKIHA BEICTHAS. .

Oymammn p =x

1. OGaacTs OnpeneIeANs — NHOXECTEO HEOTPHIATCALHEIX YHCeN.
2. I'pad K ceNHAMEHOTO HARAHHA HE AMEET.

3. I'padix BLIXOANT K3 HAYANA KOOPAWAAT.

4, DyHKIHA BOIPACTALT.

5. OyHEINS OrPAaHUYICHA CHM3Y, T. €. ¥ > 0,

6. Oyuruma onpefeneHHON YCTHOCTH HE HMEET.

7. ObnacTs 3HAYEHH} — MHOXECTEO HEOTPHIIATCABHEIX YHCE.

y

|1 x
Qynxunn y = x|

1. OGnacTs onpeneneHra — MHOKECTBO BCEX YHCEL
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2, I'pauk cneuHantHOro HA3BAHKA He HMeeT.

3. 'padux NPOXOAMT Hepe? HAYANO KOOPAHHAT.

4. Oynxuna yOuisaeT Ha npomexyTke (—oo; 0] u Bo3pacraeT Ha mpo-
MexyTRe [0; +o0).

5. OyHEIMA orpaHHYeHA CHu3Y, T. €. y 2 0.

6. OyHK1MA geTHAT.

7. ObnacTb 3SHAUCHHAH — MHOXECTBO HEOTPHIATENBHEIX YHCE.

PaccmoTtpennbie cpojicTa QyHKUHH MCMONEIYIOTCS W HPH NOCTPOe-
HuM rpaduxos Gonee CTOKHBIX (PYHKIEMIS.

Ipumep 10
ot
Hoctpoum rpadux dyRKuMH y=; ud
-x
O6nacTs onpeaciicHHA GYHKIHN — MHOXKCCTBO BOSX THCE, KpoMe X = 2.

Coxpatum Apobs u samumeM dyHKIMIO B BHAS y=£—2;;@_3x=
=2+x-3x=2~2x. TlooroMy HaZ0 NOCTPOMTS Ipadux muueiinoi
GyrKUHM y = 2 ~2X B YIUIMTH H3 Hero TO4Ky ¢ abomuccoif x = 2 (oka-
38HA CTPENKAMH).

-3x.

=Y
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Hpumep 11

Ioctpoi rpadux dyrximm y = 2x + [x - 3|.

Packpoem 3nak MOAyad, paccMoTpes ABa caydan. Ilpn x - 3 <0
nonysaeM: y=2x-(x-3)=x+3, mpn x — 3 > 0 HmeeM:

y=2x+(x—3)=3x-3. Taxum obpazoM, HaAec DOCTPOHTH Trpadux
y_{x+3 OpH x < 3,

Moit y = x + 3 (ny1 AB) n npn x > 3 rpaduk npamoli y = 3x — 3
(ayu AC). IlosTromy rpadpuxoM naunsol Ppyuxunn Gymer nomanas
BAC.

. < -
3x—3 npn x 23 Crponm npu x < 3 rpadux npa

Iy o = = = = = = - === - -

IV, KoHTpOILHEE BONPOCH

1. Kax natitn TouxH nepecedeHns rpapura GyHIKIBH ¢ OCAMH KOOp-
maHaT? '

2. IToHATHE OTPAHHICHHOCTH QY HKLMH,

3. BospacTaiouas ¥ yOLIBaomad Ha NPOMERYTKE DYHKUMA.

4. Hewernan 1 ueTHas $yHKIHH H HX cBolicTea.

5. Cpoficrsa H rpadux Hueiitol pyuxumun y = kx + b.

6. CpotlicTsa B rpajpuk o6paTHOI NPONOPUROHANEHOCTE y = £

x
. 7. Coiictea B rpadpux kpagpaTiutoil Gynxumy y = »%,
8. CpojicTea B rpaduK KyGRaeCKOH PyHKIHE y = X°.
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9, CeoiicTsa H rpaduE ymsumn y =x .

10. CeoficTea H rpaduk dyniapm y = .

V. 3ananme ma ypoxe

Me 17 (a, B); 18 (a); 20; 23; 25 (a); 27; 29 (a); 30 (a, B, A); 31 (a, 1); 32;
37; 41 (G); 42 (a); 45; 51 (a); 53 (0); 54 ().

VL 3anamme¢ ua noM i

Ne 17 (6, 1); 18 (6); 21; 22; 25 (6); 28; 29 (6); 30 (6, r, e); 31 (G, B);
33; 38; 41 (); 42 (6); 46 (a); 51 (6); 53 (B); 54 (6, B).

VI Teopueckne 3azanun
1, Hocrpoiire rpadgux dynxman:
w) p=x+ie-2; ) y=’;z_':+2x+1;
6) y=2v—|x—3|; o y=X22,
x=-2
B) y=le- 11+ +2} x Loy
B y=h- -+ 2 9 222,
y+x

2. TTocTpoiite MHOKKECTRO TOYEK (X} ¥), KOOPAMHATE KOTOPHX YAOB-
NCTBOPAKT YCAOBHIO:

a) =x-3; K)yzx+1;

6) y+-l-=x+l; 3) y<2x-4;
y x

) 0-»-1)-0, Wl- 1<

0 b-3=1; ) pf<2x+2;

Dly-24=4; m) e+ 2pf = 2.

O +bh=2;

VIIL Iopmenenme ETOOB YPOKA
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§ 2. KBaapaTHblit Tpex4yneH

Ypoxn 7-8. Kopun KBAIPATHOTO TPeX'UIena

" Iers: paccMOTpeTh MOHSTHE KBAIPATHOTO TPEXWICHA, €r0 KOPHH,
BHIAGNEHHE KBAMPATA ABYUICHA,
Xon ypoxa

L. Coolmienne Temnt B HETH YPOKS

IL. MoBropenne A 3aKpencHRe DPOHACHROTO MATEPRANS

1. Orpers Ha BOTIPOCH N0 HOMAMREMY 3amanuio (pazGop nepemen-
HEIX 38129).

2. Kowrpons ycaoeHHA MaTepHana {THCLMEHHRI 0npoc).

Bapuasr 1

1. drynEaMg, BOSPACTAIOMIAA HA MPOMEKYTHE,
2. lNonarne nedeTHOH PyHKINI H ee CBOHCTRO.

3l'loapoﬁ1'crpa¢nx¢ynmu
a8) y=2x-3;

1. Dynsams, yORBAIOMAT HA POMEKYTRE,
2. Tonstue ueTno# pyHKIUMA H ee cBOHCTBRO,

3. Ioctpoiire rpadux GyHxuun.
a) y=3-x
6) .v=3;

X
B) p={x+1|-x.

IIL. Haywenue NOBOTO MATEPNANS

Bupaxenue P(x)=a,x"+4,_x" +..+ax+a, (The X — nepemen-
HAA, g, Gn-1y -+ G, do — KOIPPHOKERTE, NPU 5TOM 4, # 0) HASHIBAIOT
mupzouaerom n-it cmeneny, KoaQpQuauueHT a, HRIHBAIT CMAPUIUM KO-

pPuyuenmon, KoHPPAIICHT 3g — CEOBOONBIM WREHOM.

Ipumep 1

a) P(x)=2x"-3x*+Tx—-5 — muorouwnex narodi creneny, as = 2 —
cTapimit ko3dPuimMenT, gy = —5 — caoloaumiii unen.
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6) B(x)=7x"—4x* +2x — MHOTOWIeH Tpetseit crenenn, a; = 7 —
crapmuit koadpdrunent, a, = 0 — ceoboanb waeH.

3HavueHMe NEPEMEHHOM Xy, TIPH KOTOPOM MHOTOWICH P, (x) paBeH Hy-
110, HAIBIBAIOT KOPHEM MHO2ONAERA, T- €. Pylxy) = 0.

Iipumep 2

Halizem xoptn MHorounena Pi(x) = 2x° — 8x.

Jins 31010 HeOGXOAHMO PEINTH KyGHIeCKOE ypasHeHne 2x° — 8x = 0.
PaanokuM JIEBYIO S8CTH YPABHEHMA HR MHOXHTEHM: 2x(x’—4)=0,
wmm 2x(x+2)(x—2)=0. IIpoxsseacamne MHOXKHTECH paBAO HymIO, ¢C~
JM OZ{MH H3 HHX PABEH HYMIO.

Tony9gaeM TpH MHBEHHLIX YpapHCHNS: x= 0x+2 0,x-2=0, or-
Kmax=0,xn=-2ax=2,

Hrax, ZaRHEIN MBOTOT/ICH HMEET TPH KOpHA.

HauGonee nsyder d Hanbonee YacTo BCTPEHACTCA B IIKOALHOM Kypce
MATEMETHKH MHOTOWICH BTOPOH CTCNEHH — KBAAPATHHUL TPEXWICH.
Keadpamusim mpex«ienom Ha3HBAIOT MHOTOYNCH ax® +bx+c, Tae x —
nepesmentad, a, b m ¢ — xoadpraumentu (a # 0). Koajupunpenr a nazm-
BAIOT CTApIHM Koodduunentom, b —~ BropemM KoaddmmmenToM, ¢ —
cBOGOAHEIM TNEHOM.

Ipumep 3

a) P(x)=3x" -7x—2 — KBAEDATHHI TPEXLIEH, Y KOTOPOIO a4 = 3,
b=-Tuc=-2. :

6) P(x)=3x*~7x — xsaspamTanii TpeXWieH, ¥ KOTOporo a = 3,
b=-Tuec=0. '

B) P,(x) =32 — KBaupaTHHI TpeXWIcH, Y KoToporoa=3,b=c=0.

TaxuM 06pasoM, MOXET OKa3aTECA, 9TO B KBANPATHOM TPEXWICHE KO-
spbummenTa b=0,mm ¢ =0, win paxe b=c=0.

EcrecTBenno, d9roful  HalfTu  KOpHH  KBAAPATHOTO  TpeXwWicHa
P (x)=ax’ +bx+¢, napo pewnts xmazpataoe ypasrenue Py(x) = 0
Jucxpumunanm D = b* —4ac xsanparsoro ypaskeHns Py(x) = 0 Tawxe
CYMTAIOT AHCKPHMHHAHTOM KBaZpaTHoro Tpexunena Py(x). Ecan D > 0,
TO KBAAPATHRI TpEXUWICH HMEET ABA PA3NIHYHEL. KOpHA: eciH D = 0 —
OIHH KOpEHD (TouHee, ABa ONHHAKOBHX KOpHA); ecim D < 0 — He umeer
KopHedi.

Iipumep 4

Halinem kopHA KBazpaTHOTO TpexuneHa 3x” — 5x — 2.

Pemmxnanpmoeypame:meiixz—Sx 2=0.
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Jna 3roro ypasuenns a =3, b = -5 n ¢ = =2. Hailnem nuckpumunant

D=(-5F -4+ 3(-2)= 49 u kopuu x=51@ =§—§1,’r. e ¥ =%=2
ax=—2-_1
A

Hrak, maHuui TpeXuneH MeeT NBa KopHs x| =2 4 X, -—%

TNogobauM xe o0pa3oM MOXKHO HaAXOAHTh H KOPHH KBaapaTHHIX
mpexuaenoe ¢ napamempom (B OCHOBHOM OOHODOOHMX Mpexuie-
HO48).

Ipumep 5

Halinem xopan keagparaoro Tpexanena 4x° —3me—T7n’ (rae n — na-
pameTp).

Jasaeii TPEXLICH ABAACTCH OMHOPOAHEIM, T. K. KRRl 13 ¢ro wie-
nos: 4x%, —3mx w —7n’ — umeer omuy B Ty xe (BTOpYI0) crenes. Permin
ONIHOPOAHOS KBANPATHOE ypaBHemwe 4x°—3mx-7w =0, Jns 5toro
ypamueuns a = 4, b = —3n u ¢ = —7Tn’. HaliteM IUCKpHMHHAMT

=(~30)" ~4-4-(-T") =9 +1120° =121* =(11n)’) ' xopHM

_3ntlin 14n 7

3 »T. € x,=T=zn H x==;§";=~n.Tmu obpazom,

HDAHULIE TPEX'UICH HMECT IiBA KODHE: X, =7—: HX=—n.

Tipn pewesun 3agau ynoOHO OwBaeT KeBagpaTBHi Tpexunen
ax’ +bx+c npeacranams & ane a(x—m)’ +n, TAe m W 7 — HEKOTOPhie
yncna. Takoe npeofpasoBaHHe HASHIBAIOT GblOCAeHUEM KEaAOpama Ogy-
YAEHA U3 REAOPEMHOZ0 MPEXYAEHA.

Hpumep 6

BhizenuM 13 Tpexuiena 2x° — 16x+7 KBaApaT JBYLICHA.

Caavana Bumecem 3a cxobxn koddduument 2 1 DOXYIUM:
2xt -16x+7 = 2(:4:2 -8x+%] . Teneps & CKOGKAX BHIAEMHM KBaJ-

part ABywieHa. J{nA 3TOro npeicTaBuM wwicH —8x B BHAE YABOCHHO-
ro mpoussencHna: —8x = —2-x-4, 3areM NpHOaBHM A BWMTCM KBag-

pat eroporo unens 4°. Ilonyuaem: 2x” ~16x+7 = 2(::2 -8x+ -;—) =

2 AH. Pypyom, CA Momsxore, 9 2
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—2f ¥ 2 xara-g 4l =2[{x‘ —2-x-4+43)-4’+1)=
2 2

=2[(x.-4)2 —16+%)= 2((::—4 ¥ -?}: 2(x-4)" -25.

Taxum 06pasom, 13 oro Tpexwiena 2’ — 16x + 7 Bumemamn
KBagpar Apy<uieEa 2(x — 4)° — 25, 1. e. NPEACTABUIN B 3aNAHHOM BHAC
toea=2, m=4nun=-25).

B 9acTHOCTH, TAKO€ NMPEACTARACHHE NO3BONAET YTBEPXIATh, HT0
Ha¥MEHBbIIee 3HAYCHAE TPEXWIEHA PABHO —25 A AOCTHIAeTCA IpH
x = 4, leficTRuTenBHO, B BRIpaKERHH 2(x — 4)* — 25 npu Beex x Be-
aunna 2(x — 4)° = 0. [To3ToMy HAHMCHBIEE 3EAYCHNE BHPAKCHEN
Oyrernmpax-4=0,T. 8. x=4.

AHanorgynH{ll npaeM MoEeT OMTh HCITONL30BAH H MPH HCCAEHO-
BAHUM MHO20UAEHOG 8MOPOL CMenenu ¢ O8YMR NEPeMERHbIMU.

Hpureep 7 _

HaliieM HanMeHbiles 3HaueHMe MHOrouwnema P(x,y)=2x*+)* +
+2xy—2x+5,

B JlaHHOM MHOrOYICHE NPEACTABHN WNeHH B BHAe: 2¢° = x° + X7
B 5=1+4 u puaenMM Kpagparsl JABywicHoB. Ilomywaem:
P(x,y)=22"+y +2xp-2x+5=x + @ + Y + 2xp—2x+1+ 4=
=(+) +20)+(x* -2x+D+4=(x+y) +(x-1)* +4.

Ymu,mnpumxmqenmxnymm(x+y)220
i (x — 1)? > 0. TToaToMy HaumeHEIIEe SHAYCHHE JAHHOTO MHOTOWICHA
NocTuraercs npu yenoBHE X +y=0Hx—-1=0, T.e.npux=1ny=-1.
310 HaNMEHEIICS 3HAUCHHE PARHO 4.

Briaenenne xpaapara ABYWIEHA NOJE3HO BCIONLI0OBATE H OPA penie-
HHEY BPHINIAJHBIX 33829,

Tipumep &

Ha Gepery xamana Hafio OrOpOIMTS C TPEX CTOPOH YHACTOK NPAMO-
yroneHo# QopMei (CO CTOPOHH KAHANA YYACTOK HE 3arOpaXHBAIOT)
nanbomsmedt nromany. anna sabopa 120 M. Kakosu GyayT pasmepu
YHacTKa H ero nuomans?

B 1202« c

X X

4 D
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Myers 3a6op umeer (opMy nomanoli 4BCD c¢o CTOpOHaMM
AB =CD = x (m) n BC = 120 — 2x (M). Haﬁneu HIOWAle YIacTKa
S =AB - BC = x{(120 — 2x) = —2¢% + 120x (m%). Buigennm B oToM
KBAZPATHOM TpexuleHe KBANPAT JABywiema: S =-2x°+120x=
=-2(x* -60x) = =2(x* =2+ x-30 430" =30%) = —2(x - 30)* + 2900 =
=1800—-2(x—30)". TIpn Beex 3uaueHusx x Bupakenue —2(x — 30)* < 0.
Tlosromy BermarHa $ HMEET HAHGOABIIYIO BEIHYHHY mpH X = 30, H 5Ta

pemansa S = [800. Takum obpazom, pasmepn 3a0opa papHN: AR = 30 M,
BC = 60 m u CD = 30 m. Ilpu 370M nnoinaAs ywacTea COCTABAAET

1800 M2 (18 cotok).

IV. KoBETpoILHLIC BONPOCL

1. Kakoe BhipaxceHHe HA36IBal0T MHOTOYWICHOM n-it CTeNeHH ¢ onHoMi
nepeMerHOH? .

2, KopeHp MHOTOUICHA #-H CTENMEHH,

3. Kaxoii MHOTOUYNEH HAILIBAIOT KEANPATHEIM TpeX'LICHOM?

4., Kak naftri KOpHH KBAIPATHOIO TPEXYNeHa?

5. Cxonbko kOpHEH HMEST KEAAPATHDIH TPEXIeH?

6. Kaxoe npeofpasoBaHne Ha3bIBAIOT BRUICICHHEM KBANDATA ABYUNe-
Ha H3 KBaparHoro 1'pex-meﬂa?

V. 3apanne na ypo!

M 55;56(a,1); 59 (a,ﬁ o, e); 61 (a, r); 63; 64 (a, 8); 66 (6, 1); 68 70;
72; 74 (a); 75 (6).

VL 3aaanue ua oM

Ne 56 (6, B); 58; 59 (8, r); 61 (6, B); 64 (6, r); 66 (a, B); 69; 71; 73;
74 (6); 75 (a).

VIL Tropueckne 3ananas

1. Halimure CBAb MEXIOY NEpeMEHHEIMA X B ¥, CIH BRITOIHEHO pa-
BCHCTBO.

10x* —13xy + 3y

8) 2% +3xy—20y% = ; 5) 2x2 3y =4
6) 3x* -13xy+4y* = 0; r) 2x2—3y’ 2.

Omeempr: a) x =25y ux=—4;0) x=4yn x=%y; B)x =5y
ux=1,5y;r)x=y-nx=0,6y.

2. Haiizure sanbonbinee 3navcHne Hpakenvd. IIpn kakux 3gasieHu-
X X H y OHO ROCTHracTCA?
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a) 6y—dx—x*-y*; B) 4x+5-3x* -yt - 2xy;
6) 10x-2y-2 —y* +3: 1) 6+4y+ 25— — 257,

Omeemut: a) 13 npux=-2uy=3;0)29mpux=5uy=-1;8) 7 upn
x=1uy=-1;0) 10mpux=2Rny=2,

3. Hailiaure nanboneimee 3HaveHne pripaxenns. IpH xakux 3navyeHn-
fiX X M ¥ OHO JOCTHraeTca?
7 10

) G rG il B Tty tdx—byrld’
5 5 . 8
2x~13 +3(y+2* +5 2+ =2x—-10y+30°

Omsempi: a) Tupgx=2Hy=-3;6) I npax=1ny=-2;8) 10 npu
x=2ny=3;r)2npux=1luy=35.

VIIL. IoageacEuE HTONOB YPOKa

Ypoxu 9-10. Panoxenne KBaApaTHOTO TPex'ieHa
HA MHOKHTEJIH

Hens: obcynuts pa3noxenue MHOMO'ICHOB Ha NHHeliHLie MHOXKH-
TENH,

Xoa ypora
1. Coofmenne TeMLl B teAH YPOKA

IL IlopTopeHne K 3aKpenieHHe NPoilaeHHOTO MATEPRANA
1. OTBeTH HA BONpPOCH N0 JOMAamHEMY 3aiaHHIO (pasbop HepewneH-
HEIX 387184).
2. Kontpons yceoeHHS MaTepKana {MHCLMeHHEI onpoc).
Bapnanr 1
1, Jaifre onpenencane MHOTORREHS -1 CTENCHH.
2, HaiiinTe KOpHH KBAJIDATHOTO TpeXwicHa 3x° — 5x— 2.
3. HaiinnTe HaHMeERbIIeE 3HAYCHHE BHpAKEHAT X° + yF — 6x + 8y,
Bapuanr 2
- 1. Jiaifre onpenencHue KBAAPATHOTO TPEXWICHA.
2. Haiiamre KopRY KBAAPETHOTO TpexdieHa 7x” — 4x — 3.
3. HailanTe HAHMEHbLIIEE 3HAUCHHAE BRIpaxeHus x° + 7 + 4x — 8y,



Yporu 9=10. Pasrrconue mesadDamsione IMpaxwigns Ha MhNument k1

111, Mzyuenne ROBOYO MATEPRAND

[Tpu peinenny ypapHeRdH, aelcTBHAX ¢ anrepanyeckuMu NpodaMK H
1. /. HeOOXOHUMO pacKicoweamsy MHOzZouAeHN na muoxcumenu. Oco-
OEHHO YacTO MPHXOAWTCA PACKNANEIBATL KBAKDATHHE TPEX'WICHH Ha
nuneiinne MpoxarrenH. [Ipn >ToM HeoOXoAHMO YMHTHBaTE ABE Clc-
ITY10LIHE TEOPEMBI.

Teopema 1. Ecim x, 1 x; — KOPHH KBANPATHOIO TpexXdieHa o +hx+c,
10 &’ +bx+c=a(x—-xXx-x,).

Jokaxem 510 yTRepRacHne. B Muorounene ax® +bx+¢ BHHeceM 3a
CxOOKH MHOXMTEND g W NONYIAM: ax’ -|-IJ:;:+c=a[Jrz +%x+§) . Yu-
TEM, YTO X) H X; KOPHH H KBAJIDATHOTO TPEXWICHa ax” +bx+¢, H KBaj-
patHore yparHemms ax’ +bx+c=0. Ilosromy no Teopeme Buera

+ ——Eux =L ’ror.na£=—(x+ )n£= X
X tx p 17 Py a 1T a XXy -

c

b
TloncrapB 3TH COOTHOLICHHA, MONYUHM: X i —x+—=
a a

=X (% +x)x+x%,.
B 1akoM paBeHCTBE packpoem CKoOKH, CrpYNIHpPYeM cClaracMeie
H DAINOXAM BHIPOKEHHE HA MHOKHTENH: X° — (X, +X,)X 4 XX, =

= —x x—x X+ 55 = (6 —xx) - (ex - x0) = Mx—x)-x(x— %) =
=(x—x}x—x,).

b ¢
Urak, monywwma: x*+—x+—=(x—-x¥x-x,), M TOrda
[/} a

ac’ +hr+e=a(x—xXx—x,).

BameTsM, UTO B FTOM BHIPEKCHHH MHODOYIEHH X — X H X — X3 HMEIOT
NEPBYIO CTEMEHb, T. €. JMHelianie MHorowieHul. [Tosromy pasencrso
ax® +bx+c=a(x—x}x—x,) ABAAETCA PAIIOMEHHEM KBAAPATHOIO
Tpexwiena ax’ +bx-+c Ba JMHCHHNE MHOXKATENM X — X) W X — X;
(c TouHOcTHIO Ko KO3(MpHIMEHT] G).

Hpumep 1
xl;aanmu HA JIMHEHHBIC MBOXATOIM KBAADATHHE TpeXHIcH
4y"—3x-10.

HaiineM ¥opHH 3TOTO TPECXUNEHA, PEHIMB KBAAPATHOES YPABHEHWUE

4x* - 3x — 10 = 0. Taxumn KODHAMH SBIAIOTCH YAC/AA X, =-§- ax;=2.
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Toraa no pokazaHHOoH TeopeMe HmoNyuzaeMm: 4y -3x-10=

=4[x—(—%])(x—2)=4(x+%](x—2).

Taxoe pasnokeHHe MOXHO 3AMHCATL U B APYroM BHAE, BHECE MHOXKH-
TeNB 4 B NEPBYIO CKOGKY: 4 — 3x— 10 = (dx + 5)x—2).

Hpumep 2

PaxnoxaM Ha MHOKHTEH KBaIpaTHeii Tpexunen —3x° + 12x — 12,

Pemus KpafpaTHoe ypaplenue —3x° + 12x — 12, HalineM ABa paBHEIX
KOpHA TPEXTACHA: Xy = X =2,

Toraa NOAy4seM painoXeHRe NAHHOIO KBAHPATHOTO TPEXWICHA HA
MHOXHTENH: —3x° + 12x — 12=—3(x - 2)(x - 2), mmut —3x* + 12x - 12 =
=-3(x - 2).

TaxmM ofpasom, TeopeMa | BHNOJHACTCH, €CIH KBARDATHHI Tpex-
WiEH HMEET 064 PASAUNNIX Rl OOUHAKOBWX KOPHA, T. €. IPH AHCKDH-
MHHAHTS TpeXuneHa D > 0.

Hpunep 3

6x* —13x+5
Co = 77
KpaTHM ApoOh o — 271

PWMHQHHWMBHWMH.

Kopuu wmcmrens :q=-% H r,:%.l'loo’m nomyaaem: 6x” —13x+5=

Ao

Kopun 3namenarens x‘-i HX,=— Mptmtm 8 —2x-1=

=8(x—%][x+%]=2(::—%]-4(1”—) (2x—1)(4x+1). Teneps ner-

6x* ~13x+5 _(2x— l)(3x——5) 3x-5
KO o Apod: 8x* —2x—-1 (2x~1)4x+1) 4x+1
OfcysaM Teneps CHTYaLMIO, NPH KOTOpoOli KBaapaTHLIA TpexuneH xe
umeem xopueil, T. e, ero AucKpuMEaanT D < 0,
Teopema 2. Ecim xraxparsiiii TpexieH ax’ +bx+¢ He HMEET KOp-
Heli, TO ero HenE34 PAIOKHTE Ha MHOXHTEIH, ARASIOHACCA MHONOWIE-
HAMH [IepBOH CTCNCHH.

JoxaxeM criocoboM ot nporusHore. [Ipeanononmm, 910 XBaApATHELH
TPEXuAcH MOXHO pasNOKHTD HA JHHeHHBC MHOXHTENH, T. €.
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a’ +br+c=(ke+m)px+q), tae k, m, p, g — uexoTOpLE uncna "
k£0,p#0. :
QuepapHo, yTo nponzeemende (kx+m) px+¢q) ofpamaerca B HYIE

ApH x=—-’f- H x=—%.Cuenosmnwo, OpH TAKHX 3HAYEHHAX o0pa-

2 m
IAETCA B HYIE H TpeXWieH ax” +bx+c¢. [oaromy =mcna x=--£- H

x=—-:-’- ABJIAIOTCA KOPHAMY Tpexanena ax” +bx +¢ . Ho a1o npomsno-

PETIHT YCHIOBHIO TEOPEMLI: TPEXUNER ax” +bx+¢ wopHeil e MMeeT.

Hpumep 4

JIBCKDUMMHAHT KBaApaTHOTO Tpexumens 3x° — Sx + 4 papen:
D=(Y -4-3-4=25—48 = —23. Tax xaK ANCKDHMHHAHT OTPHUA-
TebHbI, TO KBARpATHHE TpexuneH 3x° — Sx + 4 KOPHEH He HMEET H He
MOXET OHTE pa3noxeH HA NNHCHHEE MHOKHTENH.

3ameTnM, uT0 cmocol paznOWEHHA HA NHHCHHLC MHOMHMTOAH, U0~
EEHHHI B mpaMepax 1—3, Moxer GRITE ACIIQNEIOBAH H B CIYIAE MHO-
204REHOB GMOPOL CMENENI C NADAMEMPOM,

Tpumep 5

PaanoxuM HA MHOXKHTENH MHOTOUKH X~ —3mc+2n’ +n—1 (rae n —
mapameTp).

Haiinen xopHH napHoro TpexdieHa. Jing 3Toro pemmmM KBagpaTHOE
ypasrenne x° —3me+27° +n—1=0. B sroM ypasHeHHN Koo duiECH-
mia=Lb==Inuc=27%+n-1.

Haiinem muckpummHant D=5’ —-4ac=(-3n) -4.2n° +n-1)=

=90 -8 —4n+d4 =" —4n+4=(n—2) u ero xopan x=3”:t(;_2),
T.e x =3'”2"'2 con-lmx=220"D .

Teneps pasIomHM MHOTOWUICH HA MBOXHTENR: X —3mx+2r7 +n—1=
=(x—-2n+1)x-n-1},

Teopema 1 Moxet OuTL 060bufena H Ha cayuait MHorowieHa »- cre-
neHH: eCNH Xy, X1, ..., % — KOPHH MHorouwnena P (x)=ax"+
+a,_x"! +..+ax+a,, TO €10 MOKHO PAINOKHTE HA NHHeHHREIE MHO-
warem: P, (x) = @, (x = % Yx =% ){x—x,).
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Hpumep 6
PaccuoTpeM KyOuaecknii Mioroaien B (x) = 3x° +4x* -5x-2.

Hponepmﬁuomloyﬁeumcn.monnueermpmx,-u-l-,xz=l

# x3 = -2 (xax HaliTH 3TH KOPHH — ApyToii Bonpoc). Toraa MHOTOWICH
MOXKHO PASROXKHTE Ha IMueiuue Mpoxarenn: F(x)= =30 +4x° - 5x=2=

-—3[x+ J(x—l)(x+2) Gx+D(x-D(x+2).

3amMeTHM, TTO MHOFOUNCH MOKCT He UMMy KOPHEl, HO TEM HE MCHCE

DACKRAOBIGAMBLR HA MHONCUMER.

Hpumep 7
PasnossM HA MHOKHATCAH MHOTOWICH qe‘mepmﬁ CTCTICHE

B(x)=x'+x*+1,

OucBaaEO, 410 TAKOH mrwneaxow.cﬁne nmect. Hecmurensuo,
TP BCEX 3HAYEHHSX X BLpakeHns x* > 0 u x* > 0. IosroMy sueucoms
MHOTo4neHa P(x) > 1 B He paBHEI HYITO.

Tem He MeHee €ro YAaeTCa PARMOKHTS HA MHOXHTENH. Jindg sToro K
HeMy MpHOABHM M BHYTEM X, TIONYMHM PA3HOCTL KBAAPATOB H Pasio-
*uM e¢ Ha muoxmrem. Mmees: F(x)=x'++1=x*+x*+1-x*=

=(x* +2x2+l) =+ - = +1-x} P +1+x)=
= (0 —x+ 1) +x+1).

Taxmm oGpazoM, mowqemepmﬁcmnmpasnommnanpo-
H3BSACHAE ABYX Keadpamrbix mpexunernoe. OMESBAIHO, ITO PA3NOKHTH
RAHMMIE MHOTOWNCH Ha AUNEUNbE MHONCUMERU WIHAYAIEHO Gsno ne-
GOZMONCHO.

IV. KonTpoasHbie BOGPOCH

1. Chopmymupyiite 1 RoxkaKUTE TEOPEMY O PASNIONKSHAH HA NHHCH~
HEI¢ MHOXHTE/IH KBRIPATHOTO TPEXWICHa ¢ HEOTPHIATELHEIM JMCKPH-
MHH3SHTOM,

2. Copuynmpyiite B ZOKDKHTE TEOpPeMY O HEBOSMOXNHOCTH pa3no-
KEHHA Ho MHOXHTCHH KBRAPATHOTO TPEXANEHA ¢ OTPHIATCILHIM [IHC-
KPHMHEAHTOM.

V. 3apause Ha ypoke

Ne 76 (a, 6, r); 79 (a); 80 (6, r); 82; 83 (a, B, x); 85 (a); 87 (a); 38 (6).

V1. 3aaanne A AoM
Ne 76 (8, 1, u); 79 (6); 80 (a, B); 81; 83 (G, r, ¢); 85 (6); 87 (6); 88 (a).



Yporis 9—10. PRNIONOHI KEAIDAIHORD MPAKHNNLE HE MHCKINa! a

VIL TropuecKkBe 33 aNEN
1. Pasnoxmme Ba MEOXKHETCIN XBAAPDATHAIN TPEXVICH,
a) 5x% — 2ax - 3%
6) 7% + 3ax— 104%;
B X —Qa+Ix+i+a-2;
¥ -2ax-3a+4a-1.
Omeemui: a) (x — a)(5x + 3a); 6) (x—a)fTx + 10a); B) (x —a+ 1)}x—a—2);
ry{x-3a+1)x+a-1).
2. PasnoxeATe HA MBOXKHTEIH MEOTOWICH.
a)x’ - 5x* + 6x';
6)x’ + 9% +20+°;
B)x* - 57 +4;
r)a* - 1342+ 36. ‘
Omeemsi: 8) x'(x -~ 2x -3 6) X’(x + x + 5 B) (x - 1)x + 1) -
fx=2x+2%10) (x—2x+ 2Dx—3I)x+3).

3. Haligure sHateHNE BRIPAOKSHHE.
2) 16a” - 24ab +9b* — 4a-+3b, ccn a=%b;

6) 9a* +30ab+25b +3a+5b, ecnm a =—§b;

8) 254* —40ab +16b* + Sa—4b, ecin a = ‘“’5"‘1;
1) 9a* +12ab+ 4b* +9a + 6b, ecnu a = ~2b;3.

Omgenn; 3-1) 0.

4., PasfioAHTe BHPAKCHHE Ha MEOKITSIN.
a) 2 -x*-ax-a+x; 1) x(x+1)(x+2)x+3)-15;
6) x¥* =20 ~ax—x-a; e) (x+3)x-2Xx+D)x+8;
B) X +3ax+4x-6a-12; ®)xt+4;
1) ¥ —2m—2x—6a—15; 3)dx' +1.,

Omeemut: 3) (a — x¥2a + x - 13 0) (x + a)(x — 2a - 1);
B) (x — 2)x + 3@ + 6); 1) (x + 3Xx — 2a — 15); &) (* + 3x — 3)(3? + 3x + 5);
) +x—2)x* +x -4y x)(F+ 2x + 22 - 2x + 2
3) (2 +2x+ 2% - 2x + 1).

VIIL loareaeune HTOrOR YPOKA
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§ 3. KBaapatnuHas yHKUms
u ee rpaduk

Vpok 11. Oyuxuns y = ax’, ee rpadux u cooiicTea

Ifens: paccuotpers cBoiicTBa M rpaduk npocreiimelt xpaapaTvanoi
Gynxmmm y = ax’.

Xoa ypoxa
L Coofmenme TeMbl B DEAH YPOKa

I1. HopTopenue B IAKPLRICHHES NPOHACHEONO MATEPHARS
1. OmBeTH Ha BONPOCH MO AoMamMeMy 3azanmio (pasbop nepemen-
HEIX 337189).
2. Koutpons yCBOSHRA MaTepiana (caMocTosTenbHas pabora).
Bapaanr 1 '
1. PaasnosaiTe MHOMOWICR HA MHOXKHNTENH.
a) 3 +2x-5;
6) 27 + Sxy~ 75
B) ¥’ —(5a+1)x+6a’ +a—2.
2. Corparure apods.
8) x'-49
x* +5x~14"
x* —18x+80
R
Bapranr 2
1. PaanomxuTe MEOTOUICH HA MHOXHTETH,
a) T —5x-2;
6) 35 + Sxy - 8y,
B) x* —(S5a+1)x+6a’ +5a—-6.
2, Coxparute Apobs.
2 x> —-16x+63
x*-81 ’
x -8x-33

6) Sx+15
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IIL. Hay2enne HOBOTO MATEPRAIA
Omoit B3 HanGonee pacTPOCTPaHSHHHX H H3YICHHNX (QYHKUMH Ap-

NRETCE KEAOPAMUNHAR QYHIYUR ¥ = %" +Bx+¢, THE X — HEIABHCHMAN

nepemenHad; a, & H ¢ — HeKoTOpHE ynena (npuueM g # 0).
HanpuMmep, nepeMemesne X TeNa OpH ABMXEHHH ¢ YCKOPEHHEM g
2
ONHCHBACTCA KBAApPATHAHON QyHxmMi X = %+ Vot + x,, THE Xo

A ¥y — NONOMEHUE H CKOPOCTE TENA B HAMANLHLIH MOMCHT BpEMERH
t=0.

C 9acTHLIM CTy9aeM KBazpaTwHoH Qynkumn y = x* (taca=1,b=0,
¢ = 0) mxXonsHHKN YXe 3HaKOMH. I'padnxom 1ol yHxuun apaserca
napaGona. [IponomxuM u3yueHue KpaapardHEX (QyHxupi. CHavana
OFPAHHMHMCA HIYUCHHEM DYHKIHA ¥ = ax’.

Hpumep 1

CocraeaM Ta(nuny 3HavcHBi M B omHON CHCTEME KQODRHHAT HO-

CTPOM rpadHKH dyHKIHH y=%x’, y=2uny=2¢.

x 2 [-15] -1 -05 o5 1 |15

==x*| 2 |L12]| 05 | 0,12

y=x* | 4 [225] 1 |025
y=2¢| 8 |45 2 |05

025 1 [225
05 ] 2 | 45

2
012105 |1,12] 2
4
8

S|a; o |@

OTMeTHR H3 KOOPAWHATHON NAOCKOCTH TOYKH, NpHBEAEHHHE B
Tabnuue, nocTpouM rpadukn panmwx ¢yaxuHii. BagHo, uTe mpH

KaKAOM 3HAYCHHH X 3HAYCHHA QYHKUKH Yy = %xz B IBa pa3a MeHu-

we sBaucHEH GyHEImN y = x°, a 3HaveHus GysEmEM y = 2x° B ABa
pasa Gosvwe 3nauennii Pynxumn y = x°. JpyraME cnosamu, rpa-

PHE PpyHKIEH y = lix’ MOXHO BONYYNTL CHCamuesm B BA paza

édoas ocu opdunam Tpaduxa GyHxkuEE y = x°. Tpadux QyHKUEK
y= 2x* MOXHO HOIYUYHTE pacmacxcertes B ABR pa3a edorb ocu op-
Ounam Tpaduxa PyHKmuH y = X°.



o
X

2

2 - 1

Boo6ime rosops, rpadsx GyHKIHEE y = ax’ MOKHO TIONYIHTS W3 MAPa-
GoMK y = x* pacTsKeHHEM BJIOJb OCH OPAMHAT B g pas IIpA a > 1 n cxa-

mumonbocnopmmarn;l—pasnpn0<a<l.rpa¢nxqaynm

y = TaK %e, KaK ¥ IPadHK GYHKLME y = X°, HA3RIBAIOT napaborod.

Ipusenes ceosicmea gyrrapuu y = ax” npu a > 0.

1. O6nacTs onpenenenus ¢yHKIHN — TPOMEXYTOK (—o0; o),

2. Ecn x = 00, 7o y = 0. CneaoBatensHo, rpaduk MpOXOAHT depes Ha-
4410 KOOPAMHAT, ‘

3. Ecnu x # 0, To y > 0. TloaroMy rpaduk pacnonoxen B pepxaeti no-
IYIUIOCKOCTH.

4. OyHKIMA SeTHAS, T. €. IPOTHROTIONOKHEIM HAUCHUAM aPryMeHTa
COOTBETCTBYIOT paBHbI® 3HaweHAn ¢yHkimu W—x) = yx). I'padpnx
GyHKIHH CHMMETPEYCH OTHOCHTENEHO OCH OPAMHAT.

5. Oynxnua yOuiact B npoMexcyrke (—o; 0] 1 BospacTaer B mpome-
xyTxe [0; ).

6. OynxuMa orpaHudeHa cHu3y, y > 0. HanmeHsmee 3nauenue y = 0
DyHEKIHA NPHARMaeT npk x = 0, HaHCONEMIEro 3HAYMCHAA (PYHKOHN HE
HMeeT.

7. OGnacts spauennit GpyHxani — npomexyTok [0; +oo).
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O6cynuM Teneps caoficTea 1 rpaduk KBanpaTHIHOR QYHRIH ¥ = ax’
mpu a<0.

Hpumep 2

Cocrapam Talnuny sHavenwii m B ofHoli CHCTEME KQOPAMHAT mO-

cTponM rpadukn dymicsii y=%x’ H y=—%x’-

x =2:~-15]|-1}{-05;0] 05 1]15 ]| 2

y=%x’ 2|12 (05012 |0 |012|0s| 1122

,=_%x= 2 |-1,12]-05]|-012| 0 |-012|-05|-1,12| =2

OrMeTHM TOYKH, PHBEACHHRIE B TA0NHIE, H NOCTPOHM rpadki AaH-
aux dynkipif. Beano, 970 npu KOKNOM IHAYCHAN X SHAYCHHRA QYHKUMH

y=—%x2 NPOMUCONORONCHHL 10 SHAKY IHAYCHAIM (yHKIMH y=%x’.
IoaroMy rpadmk GyHKUHM y=—%»;2 DOMy4acTCa H3 rpaduxa PyHKUHM

¥ =—;—:|:2 C MOMOIIBIO CHMMETPHH OTHOCHTEILEO OCH a0CIce.

Teneps Nerko cHOPMyYNHpPOBATL ceoticmen Pywraun 'y = ax npu a <0

1. ObnacTs onpenencAvs GyHKUIHA — IPOMEXYTOK {—00; 00),

2. Ecam x = 0, T0 y = 0. Cnenosarensto, rpadux MpoXoIMT uepes Ha-
4aN0 KOOPAMHAT.
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3. Ecmux £ 0, 7o y < 0. IToaToMy rpadux pacnoNomcH B HIKHCH no-
AYNAOCKOCTH. :

4. dyuxmma qersadt, W(—x) = y(x). T'papux PyHxunn crMMeTpHueH
OTHOCHTENLHO OCH OPAMHAT. ’

5. Gynxkuus BO3pacTacT B8 ApoMEKyTKE (—o; 0] H yObiBacT B npome-
Acytxe [0; o).

6. dyuxius orpawmena cBepxy, y < 0. HauGonsmee 3navenne y = 0
PyHKUMS NpuEHMaCT MpH X = 0, HAHMEHKILICrOo 3HAYCHHR (YHKIHA HE
HMELT.

7. OGnacts 3uavenuit dyHKUHH — npoMexyToK (—oo; 0].

IIpumep 3

OB6Cy MM MOHOTORHOCTS (yRKUMH W(x) = ax’.

O6nacte onpenenenns Takoi dyHrupm — Bee IpaveHud x. Pacemor-
pHM JBa POH3BONBHLIX 3HAUEHMUS X; M X;, TAKHE, UTO X2 > x{. Halimem
snaueHs GYHKIME B 3THX Toukax: y(x,)=ax> M y(x)=ax’ u cpae-
grM Hx. Jlna asroro onpenennm 3Hak pasHocTH  y(x,)}—y(x)=

=ag —ax =a(x + %)% -x,).

Tak Kak x; > x|, TO Pa3HOCTD X; — X; nosoxuTensha. Ilosromy pas-
HOCTE J{X;) — J(x)) OfpeACEAETCR 3HAKOM MpoM3BeficHH a(x, +Xx;).
Tax kak cymma x; + x| MOXET HMeTh pazNH4YHHIL 3HAK, TO B obmacTn
OTpeAENeHM BLIACIMM JBA NPOMEXYTKA. _

a) Jina npomexyrka x e[0; +00) cyMma xa + x; > 0. Ilosromy 3mak
Pa3HOCTH J(x;) ~ J(X|) COBNAZAET CO 3HAKOM K0P duLmeHTa a.

Mpa a > 0 pasmocTs p(x2) ~ Mx1) > 0, T. . Yx2) > J(x1) H PyHruna
BO3PACTAET.

Tipn a < § pasnocTs ¥(x2) — W(x1) < 0, T. €. y(x2) < {x)) U PyHKUNS
yOuiBaeT.

6) ina npomexyTea x € (—oo; 0] cymma x; + x; < 0. IlosyroMy 3HaK
pasHocTH Wx;) — Wx;) NPOTHEONIONGKER 3HAKY KoxdpHRIINEHTA @.

TIpu a > 0 passocTs J(x2) — ¥(x)) < 0, T. e. Y(x2) < ¥(x|) 1 dyRKLmA
yOuiBaeT.

IIpw @ > O passOCTs Y(x2) — Y(%;) > 0, T. €. Y(%z) > M(x)) U dyHKuus
BOSPACTACT. .

Hpumep 4

HoctponM rpadMk GyHKIHH y=x’—2x’

2x-4
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O6nacts onpeaencnss GyHRUEH 3aa3eTcH yenosdem 2x —4 20, 1. e,
x # 2. PasnoxdM 9HCIHTENL B 3HAMCHATeNb Apo0H HA MHOXMTCIH M

oo

Mocrponm tapaGony y=-;-:u:2 H Y2RUIHM H3 Hee TOuky ¢ aSompccoidi
x =2 (DOKa3aHA CTPENKAMH).

Mpuneps |

ITpn xakux 3Ha%eHHAX @ napadona y=-~%xz H OpaMai y =3x + a He

HMEIOT 00IHX TOueK?
TlpeanmonoxuM, 9To AsHHLIC MHHAH MMEIOT 00myio Touxy. Toraa ee

1
=——x?,
KOOP/THHATH YAOBICTBOPAIOT CHCTEME YPABHEHHH Y 2
y=3x+a.

TlonpofyeM pemmTs 3Ty cHCTeMY. Tax KaK B YDABHEHHAX JICBEIC 9AC-
TH OJHHAKOBEE, TO PABHH H [IPABHIC.

IlomywaeM ypasHeHne -%xz=3x+a, wm 0=x*+6x+20. Haca

MOM JIeNIe JaHHHE JTHHHH 000MX TOYMEK H¢ HMEIOT. JT0 O3HAYAET, 910
MOJIYUeHAOS KBAAPATHOE YpaBHeHne pemenult ne uMeer. IloaroMy ero

JucxpaMunanT D = 36 — 84 < 0, oTryna a>-3§‘i=4,5.



Ha pucynkxe npupefiena mmocrpanud sagaud. Ouesyano, nps-
Mas y = 3x + g nepecexaeT ochk OPAHHAT B TOUKe ¥ = 4. [Ipu ysean-
UECHHH @ NpAMAas CNCIIASTCH BBEPX NApalaensHo camoii cebe. Bri-
noJIHeHHNE PacyeTH NOKA3LBAIOT, YTO OpAMal NpH o < 4,5 nepe-
cexaeT napabony B AByX TovuKax (mMHHA 1), npu a = 4,5 xacaerca
mapaGonu 8 onnoit Touke (nrAua 2), npu a > 4,5 Ae HMeeT 0OmMX:
Touex ¢ mapabonoii (munug 3).

IV. KoHTpoanmHRI¢ BOIPOCH
1. Kakaa iy HKI1BS HA3KLIBACTCH KBaPATHIHON?

2. Kak HasweaioT rpabuk xeagpamaasoll pyniumn?

3. TlpuBenanTe OCHOBHEE ¢BOJCTBA M Tpadux dyHxIEs ¥y = ax’ npH
a>0. ,

4, TipuBenaTe OCcHOBHKIE cBoficTBa M rpaduk GyHKunH y = aF npH
a<0.

5. Kak u3 rpaduka QyEKIME y = X DONYYHTHL IpasK (yHKIERH
y=a’npua>0.

V. 3amanne na ypoxe |

Ne 90, 92; 94; 96 (a, B); 97; 99; 101; 103 (a); 104 {a); 105.

VL. 3apamue na som

Ne 91; 93; 95; 96 (6, r); 98; 100; 102; 103 (6, B); 104 (6).

VII. Teopueckue 302aHHS
1. TlocTpoiire rpadux dyHKUMH.
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" _xX+x? 5 _xtxt o207
YT Y GX=+2)’
6 W -x r) P+ -x
Y 2 YE G-
2. IocTpoiiTe rpadAx ypaBHEHAS HIH HCPABEHCTRS,
a)y <—0,5; r) (¥ + 0,57}y - 2x) = 0;
6)y>2x2; n)k.f}f_-m:‘};
B) (7 — 2Ky — ) = O; e)%=0.

VIIL lMoxsenennée HTOFOE YPOKA

Ypok 12, I'paduxu pyHxumi
y=t::|:2+nlmy=¢'l(.1t—m)2
Llens: paccMOTPeTh RapaebALH nepenoc rpatdmxa dyHKman.
Xon ypoxa
L Coofimenne TemMul B NeAH ypoka
IL IloeTopenne H 3I8KpenicHuEe NPOHACHAOTO MATCDEANA
1. OTReTH! Ha BOMPOCH fX0 AOMAUIHEMY 3afaHuio (pazbop Hepemes-
HEX 3anad).
2. KonTpons ycBOSHKS MaTeprana (nachMennii onpoc).
Bapuany 1

1. TipuBenyTe OcHOBHHE cBOlCTBA ¥ rpadnk dyRKuEH y = a’ NpK
a>0.

2. Hoctpoiite rpadux dyHximms.

a)y=-2¢;
X +x
6) y= x+1 -

3. Ilpu xaxoM 3HAYCHHH g ApPAMaR ¥ = x + 4 Kacaerca napadonb

y=0,522
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Bapuant 2
1. TIpHBEOHTE OCHOBHLIE CBOICTBA M rpapuk dynxmm y = ax’ npu

a<(.

2. IToctpoifite rpadur hyHxumH.
1
2) y=3x%

G)yzx"—x’.
x=1

3.%x&mu3mqennnanpxmy-x—amercanapaﬁonu
y=-

HI, Hayqenne HOBOTO MATEPHAIIR

Hanpemwmeuypouﬁmpmmemmmeﬁmnpeoﬁ-
pasoeanid rpaduxa dynxmun y = f{x).

1, Tpadax dyExumm y = —fx) momyuaerca H3 rpadura (yHKIEH
¥ =f{X) C TIOMOILLIO CUMMENIPYI OMHOCUMERLRO OCH abCtuce,

2. Tpapux dynxmm y = afx) nomydaerca m3 rpaduxa dynxuun
¥ =Ax) pacmexcenem 600ab ocu opounam B a pas npu a > 1 0 cxcamy-

exnlpaarpu0<a<l.
a

Om npeobpasosanus npuzodnes Oan mobux dyrxyuii (KAK H3ySCcH-
HEIX, TaK H ¢me He paccMorpernanx). [loaroMy meobxoaumo 3uars Ta-
Kie npeolpasoBaHEA H YMETh HMHE NO/IB30BATHCA.

PaccMOTPEM eiye Oea eawcnetimux npeobpasosanus rpaduka
bynaxumu y = f{x) — nocrpoenne rpaduxor pyurmam y =fx) + n n
y=Rx-m).

3. I'padme $ynxumn y = fx) + » noxydaerca u3 rpaduxa dyHxuun
¥ = f(x) ¢ HOMOIEBIO HAPALRENLHO20 NEPEHOCA 600AL OCH OPOuHAM HA [n|
eaMANLY; goepx npu n > 0 u enuz npun <0,

Tpumep 1

Tlocrponm rpadux ¢yuxmmm y =—x% — 2.,

B cooTBeTCTRMM ¢ NPHBEACHHEIM ATTOPHTMOM TIpadBK (yHKIHN
¥ = =2 - 2 NONMY48eTCR H3 TPMpHES GYHKUNH y = —X° NAPAICILHEIM
NEPEHOCOM BROIE OCH OPAMHAT HA 2 eIMHHUE BHHI, T. K. n=-2 <0
{(cM. pCYHOK).
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y=-xt-2

4, Tpapuk dynxuun y = fix — m) noay4aeTcsa H3 rpaduxa QyHxiu
y = £x) ¢ BOMOWBIO nAPARAEALHO0 REPENOCa 800 ocu abeyuce Ha |n)
SRUHHLL; énpaso npu m > (' W ereso npu m < (.

Tpumep 2

Toctponm rpapux dynxumn y = (x + 1),

3amumem dynxumio B Buzge y = (x ~(—1)f’. Torna B COOTBETCTRHM C
HAOMEHHEIM ANTOPHTMOM Tpadnk GyHKiKH ¥ = (x + 1)° nonyuaercs u3
rpadura GYHKUMM y = x° mapanneIbEbM NIEPSHOCOM BAONL OCH abc-
IMCC Ha | eBHEMITY BNCBO, T. K. m =—1 < 0 (CM. pHCYHOK).
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Hz npeoOGpasopasuuit 3—4 cnexyer, 1aro rpadpur OGyHERuMH
¥y =Ax— m) + n nonyuacrca us rpapnxa dyuxnun y = {x) ¢ noMomsI0
JByX MEpaifefbHLIX TICPEHOCOB: CABMIA BAOML OcH afcumce Ha |m|
€IHHAL: BIPABO NpH # > ( ¥ BIIeBO NpH Mm < () ¥ CABUTA BAOAL OCH Op-
IOHHAT HA |#| eOMHHL; BBEpX TR 1 > O B BHU3 MpH 7 < 0. 3TH CABHIH
MOXHO BHITNOJIHATL B MOGOM MOpAfKe: CHAMANA BAOML OCH afcuuce, a
3aTeM BAMIL OCH OPAMHAT HAH HaoHOpOT. 3aMeTHM, 1O Bee npeobpaso-
paHHg 1—4 MOXHO BREHIONHATS B Mool MOCHcAOBATEIEHOCTH (pazyMe-
e1cq, MPH YCIOBMM NPABMALHOCTH UX NPHMEACHNAN).

Hpumep 3
Hoctpoum rpadux dpyuxunn y = —%(x-z)l +1.

Ouernana CAEAYIOUIAd TOCAEAOBATELHOCT, Npeolpazoraunii rpa-
(uKa (anropHTM DOCTPOCHRA):

o

1 [}
1 L
L] L}
1 [
1 L
] [
L ] L
L) r
¥

o

/ 2 \ x
-/ .v=-%(r—2)2+l

1. Crponm rpadux pymamm y =%,
2.Hmywummma¢m¢ynmny=—xz(npeoﬁpmomne 1-

CHMMETPHS OTHOCHTCABHO OCH afcumec).

3. Crpomm rpadux dyExumm y = —%x’ (upeoGpasosanme 2 — CiatHe
NpeAbAymero rpajHKa B ABa pasa BAOAL OCH ODAMHAT).

4. Momyuaem w3 wero rpaduxk GyHximn y=——%x‘ +1 (mpeobpazosa-
Hie 3 — CIBAT HA ORHY CANHMILY BBEPX).
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5. Crpowm rpaduk dyuxmm y = —%(x—Z)’ +1 (upeobpaszoranne 4 —
CABHF NPEARIAYILETO rpadMKa Ha JBE CAMHAIL BIPABO).

Tlocne BRATONHEHH® 3THX NOCTPOCHMI NOIYUaeM OKOHIATENBHEIH
rpaduk (Ha pHUCYHKe NPHBEACHH: HAYANLHLI 2Tan NOCIPOeHNs — rpa-

MK byHKImH y = x* ¥ KOHETHEIIH YTan — rpadux y=—%(x—2)’+l).

IV. KoNTpOALHLIE BOOPOCKI

1. AnropaTM BocTpoeHns rpaduka GyHKIRE ¥ = —fx).

2. Kax nocTpouTs rpaduk $yHKuRHE y = af(x) npu a > 07

3. Tloctpoecrue rpadmka dpyuxunn y = fx) + n.

4. AnropuT™ NOCTPOSHHS Tpaduka PyHKuEn ¥ = f{x — m),

V. 3aganne Ha ypoxe

Ne 106 (a, e); 107 (a); 109 (a, B, a); 110(6, B); 114; 116 (a, B); 117 (a);
118 (a, 6).

V1. 3ananse na noM

Ne 106 (6, r); 107 (6); 109 (6, r, e); 110 (a, r); 115; 116 (6, r); 117 (6);
118 (B, ).

VIL lHoaseacnane HTOTOB YPOKA

¥Ypoxu 13—-14. locrpoenns rpaduxa
KBAAPATHYHOH GYHKIHN

Hens: paccMOTPeTs NOCTPOCHHA rpadika GyHKIMM y = ax” +bx+c.

Xon ypoka
I. Coolmenne TeMEl B HEJH YpoKa

I1. IopTopenne B 3aKpenIcHEEe TPOKACHEOTO MATCPHANA

1. OTReTH Ha BOTPOCH MO AOMAIIHEMY 3aNAHHIO (pa3bop HepelneH-
HEIX 330a9),

2. Konrpons ycBoeHHA MaTepuana (MHCEMeHHLIH onpoc).

Bapnanr 1

1. Kax nocrpouts rpabux ¢yuemun y = f{x) + n?
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2. Hoctpoiire rpadnk dyHxam.
a)y=-0,5¢+2;
6)y=2(x—1)%
B y=—fx—2|+1.
Bapuant 2 .
1. Kax noctpouts rpadux dyuxnus y = fx — m)?
2, Moctpoiite rpadur GyHrmmy.
a)y=20¢-1;
6) y=-0,5(x +2Y};
B y=lx+1|-2.
II1. Hiyqenme HOBOTO MATEDHAIR
Ha npeannymeM ypoke 66ini 00001meHN YeTHPE OCHOBHEX mpe-
obpasopanna rpaduxa. B pesynrtate monydeHn anTOPHTME NO-
CTpoCHRA B KBaJPATHIHEIX (yHxipii y = ax + , y = a(x — m)’
uy = a(x— m)" + n. Ecrecrsennsii zansueiimmti mar — npubecTd yHK-
o y=ax’ +hx+c¢ xBEAY y=a(x—m) +n.

Brigenum U3 tpexwieHa ax’ +kr+¢ KBAAPAT RBYWICHA: ax’ +bx+c=

_ b_.c)_ b Pl e B
—a(x‘+;x+;)-a[(x’+2x-z+ﬁ]+—-—]-

2 _p2 2 _52
=a (x+i) +4ac 2b =a(x+iJ +4£l£‘ b .
2a 4q 2a 4a

Takum o6pa3oM, GpyHkuns y = ax” + bx + ¢ NpHBEACHA K BHAY

4
y=alx—m)y+n,rae m= Zba H n=4ac4;b .

3naun, zpagduxom domopm y=ax’ +bx+¢ Asasemen napaboaa,
KOTOpas MONYYaeTca 3 rpaduxa QYHKUNE y = o’ ¢ noMOmbIo deyx
RAPARAEALHLIX NEPEROCOE — COABHTA BAOAb OCH A0CIIHCC H CABHIA BAONL
ocH opauHat. Bepumna 1ol napabonsr — Touxa (m; 7). Ock cHMMeT-
puH napalonel — BepTHRANEEAE NpaMas x = m. [lpa a > 0 Bersn napa-
GoJil RANIPABRIIEHE BREPX, NPH @ < () — BHH3,

Ha npumepe DACCMOTPHM Quzopumm ROCIMPOCHUR epaduxa Keadpa-

miuHol

Iipumep 1

Tloctponm rpaduk dysruma y =x* — 2x ~ 3.

1. HalireM k0OpAMHATH BEPIIHKE NApabob:

m=——2%=—:2g-=1, n=y(m) =122 —3 = -4, TlocTpouM BepinRy —

Toury (1; —4).
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2. TiposeneM vepes 31y Touky A(1; —4) npamyio x = 1, mapannensuyio
OCH OpAMHAT, — 0Ch CHMMCTPHHE napabons (pHC. ).

3. Halinem Touxs nepecesienia napabons ¢ ockio aberucc. Jlag sroro
pemmau ypasaenre 0 = j{(x), wm 0 =x* — 2x — 3. Tloxyqaem KOPHH 3TOr0
KBAj|pATHOTO YpaBHeHns x| = —1 1 x; = 3. [TocTpoum >TH TOMKRA mepece-
yexna ¢ ocsle abemuce B(—1; 0) u C(3; 0) (prc. 6).

4, Haiinen Touky nepeceycHHA mapaloinl ¢ OCBI0 OPAMHSET, ?ﬂ
2TOr0 B YpaBHeHHH napabonn nonsoxuM x = 0 H HailgeM »{0) =
-2 - 0-3=-3. ITocrpoumM Touxy IX0; —3) (puc. 6).

5. Uepes xapaxTepHEe ToMkH 4, B, Cannpa‘mmﬁ(bymnu
TpOBE/IEM Bapabouy (Pac. 6).

y y
ﬁ a b
B c
- . 4 ~—
1 x -1 i1 3 x
3¢D E
4 4 44 ¢4
a 6
y
|
B c
-
.1 3 x
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3ameTHM, TTO0 BCETAA PRCYETCS TOMLKO ckus spadura. IloaroMy mus
TOCTPOSHNA 3CKH3a NMapafoNkl NEPEYACIEHANX Nembipex Mmouex 0oc-
mamouno. s Golee TOTHONO NOCTpoeHHA NAPabOIHI MOXKHO B3NTH
€me RECKOIBKO AP TOUCK, CHMMCTPHYHBIX OTHOCHTEIEHO OCH CHMMET-
pun napaGoiss. '

AHANOTHYHO PACCMOTPEHHOMY NIPHMEPY MOXHO HOCTPONTS: rpaduk
moboii kBagpaTEIBOH GyHEIME ¥ = ax’ +bx+c,

1. Haitaem koopmnHaTH Bepmmun napabonsi (m; n1) no dopMymam

m=—% # n = y{m). HocTpous Bepuminy napaGosmn (m; ).

2. NpoBcaem wepes Bepmany napaGoaml (m; 1) NPAMYIO X = 1, TIapan-
JENLHEYI0O OCH OPAHEAT, — OCh CHUMMETDHA

3. Hafizem TouxH nepeceuenus napaboanl ¢ ochbio aGcumce. Jna
3TOr0 ONpPEACNHM HYNH Gynxuuu (x), pemuE KBAAPATHOC YpapHe-
aHe y(x) = 0. OTMersM 31 TOUEN Ha OcH abemce.

4. HaifpeM Touxy nepecescHns napaboas ¢ ockio oparsar. [ sToro
B ypapreruH napatoms nonoxmM x = 0 1 Aafigen 3{0). OrmernM 1Y
TOMKY HA OCH OPJMHAT.

5. IlpoBeneM uepes MOCTPOSHHBIS TOMKH Mapabomy.

6. 3ameruM, yTo ANg Goxee TOMHOIO HOCTPOEHHN TpahHka HONEIHO
HalfTH eme HeCKONLKO TodeK napaGonel. Jng 3Tore HagE B2ATE ABE TOY-
KA 83 ocH Ox, CUMMETPHYHE¢ OTHOCHTENBHO TOYKM M, H BHYMCIUTE
COOTREETCTBYIOIMC 3B3%cHAS JyAximy (Taxue 3navenms paBHkl). Ha-

1 3 1 5
TPHMED, MOAHO BARTE HAPH TOYEK: -2-m nEm; 0u2m, -Em nim

U T. A (ecnn m # 0).

Hlpumep 2

Tloctporm rpadux dymxmme y = —x° — 2x + 3 # obicymaM ceolicTea
Iro#t JyREImMN.

1. Halizem KOOpIAHATH BEPIIAHE BapaboIIL: m=-%=-—§=—l
1 n=y(m) =—(—-1F — 2(-1) + 3 = 4. TIocTpouM OCK CHMMETPHR Hapa-
Goner — npsamyio x = —1.

2. Hafinem Toukn mepecedends napalont ¢ oceio afcmmce, pemus
KBajpaTHOe ypasHenEe y{(x) = 0, wmt —x* — 2x + 3 = 0. Ero xopau
x =—3 mx;= 1. OrmeTam 3T TOUKHA Ha ocH abcnpce,

3. Haiinem TOUKY nNepeceveHls Napaboi ¢ OCEK OpAHMAT, B ypas-
HCHMM mapabonn moaoxuM x = 0 B BaiizeM »(0) = 3. OrMeTHM 31y TOY-
XY HA OCH OPIHHAT.
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4. Yepes OTMSUCHHEIC TOUKH npobeseM napabomy. I'padux dymsmmg
NOCTPOEH.,

Obcyaym Teneps ceoticmea 21oil kBaapaTHIHOl GYHKITM.

1. 3xavicHMA GYHKIHH NONOKHTEMEHR NPH —3 < X < 1 H OTpHIATEIH~
HH OpH x < =3 1 x > 1. 3raucane QyHxUMN pABHO HYMIO OpH X = -3
ux=1

2. QyHKIMA BOIPACTACT HA NPOMEXYTKE X < —| B yOHBacT Ha npo-
mexyTre x > —1. Ilpa x = —1 Jyurima npHEHIMaeT HAHOOBITee 3HA9e-
mre y = 4, Ilpn mobux 3Ha%cAnAx X 3HATcHUA PJYHRKUAN MEHEIIC HWIH
pPaABHH 4.

3. Fpa(bnq;ynmncmuﬂpnmomocmmonpmoﬁx—-l

Gynxma y=ax’ +5x+ ¢ OPHEHMBET HAUMENbUICE WITH HAUGORLIGES

3NAUERUE € MOYKRE m=-%, EOTOpas ABMRETCA aboumccoli BepuINHH

. napabons. 3o 3pavenne (3uavctne GyHXINE B TOUKE M) MOXKHO Haii-
™™ 00 Gopuyne n = y(m).

Ecau a > 0, To pymiamaa HMEET Haumenviee SHavenue,

Ecau a < 0, 70 dyHIaIAg HMELT AauboRbuice IHaIEHUL.

Hanpumep, B npiepe 1 dynxmma y = »* — 2x — 3 npu x = 1 npres-
MANA HANMEHBINSE SHAueHHe y = —4. B npmmMepe 2 dynxmus y = —x* —
—2x+ 3 npu x = —1 npammmana harbonsIIee 3Ea%CHAE ¥ = 4.

Hpusep 3

Cymma zByx 9ncea passia 8, Cymma KyGoB ITHX IHCCH BaAMCHBHIAN,
Haitrd 310 uBCAa B cyMMY HX ky0oB.
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IycTs nepsoe B3 YTHX YHCEN X, TOTAA BTOPOE YHCNO paBHo 8 —x.

Haiinem Ky6oB aTHX WHeen: y=x" + (8 —xF = + 8- 3 - Px +
+3-s-xz-§=24x2-192x+512.nnanapaﬁomy=24x2-
— 192x + 512 xo3dpurment g = 24 > 0. INosroMy Taxas dyssous npH-
HAMACT HaAMensmee sHauenne. Hafinem xoopaunara pepinnuny 1o
napabon: m=—i=—ﬁ=4 Hn=y4)=24-4°-192+-4+

2a 2.24

+ 512 = 128, Mitak, npH m = 4 (iyBxUMd NPHRAMAECT HARMEHBINCS 3HA-
werue, pasroe 128. Taxum obpasom, ecan ofa JaRHEX YHCAa paBHE 4,
TO CYyMMA KYGOR 3THX YHCcel pasHa 128 n srRngercH HanMensmeit.

Tpumep 4
Ha picynke npusesen rpaprk yaxung y = ax” +bx+c. Onpenens-
Te 3HaKH K03dHLHEHTOB g, b H ¢,

y .

= | \ =

1. Tak xax BerBH HapaGoan HanNpaBreHN BHH3, T0 KO3(hHNHEHT
a<0,
2. AGcuacca m BepIIHER NapaboiH OTpMIATEIERA (KAK BHIAHO B3 pH-

cynka.) ITomyuaem HepapeHCTBO —-2£<0. YmuonmM obe ero uacTn Ha
o

OTPHIATENBHOS THCHO 24, TNPH 3TOM 3HAK HEPABSHCTBA MEHACTCS Ha
npotreononokusi. Iomyuaem: —b > 0. BHoBE yMHOMMM 0Ge 9acTH
JTOr0 HEPABEHCTBA HA OoTpHuaTensRoe Yncno —1. OnaTs 3HaK HepaBeH-
CTBA MCHAETCH HA NporvEononvrHuii. HMeeM: b < 0. 3naunt, kosddu-
omeHT b < 0.

3. Ilpu x = 0 3mavenne ¢ynxumu Y(x) paeao W(0) = c. U3 prcyrka
BEIHO, 9TO0 ¢ > 0. X

Hrak, 6biay onpegenenn 35ake Koddpdunuenros: a <0, b <0 n
c>0.
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Iipumep 5
Ha pucynke npupeset rpadux Gynkupn y = ax” +bx+¢. Onpeaenw-

7€ SHAK BRIPARECHNA,
a)atbt+c0)da-2b+e,

YA

Buano, 410 pH BeeX 3HAYCHHAX X DYHKIHA J(X) NPHHAMACT TOIBKO
NONORATENLHLE 3HA%CHVE, (JCTANOCE NORATE CMKICH JAHHEHX BLIPAXe-

unii. Halinem snaveune dyuxmun y = ax® + bx+c.
ampax=1x)=a+b+c¢;

S)mpux=—22)=a(-20+b(-2)+c=4a-2b+c.

Hanomuum, aro mpy Beex 3uadcHnnx x (B ToM aucne A npa x = 1 u
pH X = —2) suaueHda GYHRIHNE NONOKATENEHH, TlooToMy a+ b+ ¢> 0
Mda—2b+c>0.

fIpunep 6

I'padux xeagparuupoli ¢ywsmun y=ax’ +bx+c NPOXOIMT uepes
TouKy A(—1; 10) u nMeeT repummEy B Touke B(1; —2). Harmuure ypas-
HEHHE NapabonEL.

Janmmen ycroBRS TPOXOCAOEHHA [ape0onnl dJepez Toakd A B B.

Kpome Toro, yarem, 110 Touka B — BepmuAa mapabonsl. 3anMuieM Bhi-
paxenne jna abcumecH pepumubl. TlomydaeM cHCTeMY ypapHeHmiH:

a(-1y +H(-D+c =19, a-b+c=10,
a-P4b-14¢=-2, wm{a+b+c=-2,

b b=-2a
==L
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BarreM H3 IEpROTO YPABHEHHA BTOPOE H NomyaHM:; —2b = 12, orxyna
b =—6. Torga 43 TPCTLETO YPABHCHHA EMEeM: —6 = —24, oTxynaa =3.
TToacTasum axHavenns a = 3 u b = —6 B nepBoc YPABHCHAC H NOTYYHM:
3+6+c=10,omxymac=1.

Taxum obpazom, Hanumem ypapHeHHe JanHOl mapabons:
y=3*-6x+1.

Ipumep 7

Haiita 3HatcHHE napaMeTpa k, IPH KOTOPOM mpAMaid ) = 2x — 5 Kaca-
erca napabonsl y =x* + ko + 4. HaliTH KOOPAHHATH TOYKH KACAHHA.

Econ rpadwxy apyx dynximif nepecekaloTca B TOMKE ¢ KOODAHHATA~
MA (xg; Vo), TO BETHUMHEL Xy H Y ABIAIOTCA PEIIEHHEM CHCTEMB YPpaBHe-
m{y-x’+kx+4,

y=2x-5
IPHBEACHHAA CHCTEMA MMEET SAHHCTBEHHOS PeLISHHE (Xg; Vo).

TIpRpaBHseM PABHIE YACTH ypaBHeHUH CHCTeME: y =X + kx + 4 =
=2x - 5 K NOMYYMM KBaPATHOE YPABHEHHE C TApaMeTpoM »° + (k— 2)x +
+ 9 = (. 310 ypaBucHue (a CACNOBATENLHO, M NPHBEACHHAS CHCTEMA)
HMEET EAMHCTBEHHOS PEIlEHHE, eCH AUCKpAMEAHAHT D = (k — 1)2 -
—4-9=F—4k-32=0.

Kopuu sroro ypasrenua k) =-4u k, = 8.

a) [Tpu k = —4 ypassenne x* + (k— 2)x + 9 = 0 umeer Bua X° — 6x +
+9 =0, mam (x — 3)° = 0. Kopenn 31010 ypasnenns x = 3, Torna y =
=2x-5=2-3-5=1

Hrak, npu & = —4 nanmuie napabona 1 npsMas KacaroTcs B TOUKE
3; 1.

6) Tpu k = 8 ypapuenne X + (k— 2)x + 9= 0 umeer B X’ +6x+ 9 =0,
wm (x + 3)° = 0. Kopens 31010 ypapreHus x =3, Toraa y = 2x — 5 =
=2{(3)-5=-1L

Urak, npu &k = 8 panHunie mapalona u npAMadg KAcalorcs B TOUKE
3;-11).

IV. KoarpoasHbie BOIPOCHE
TIp# NOCTPOCHHH TpaduKa KBAZPATHUHOH QYHKUHH y =ax” +bx +¢:

1. Tlo xaxaM ropMynaM MOXHO H2ifTH KOOPAHHATH BEPIIMHE! Napa-
Sonu?

2. Kax HaliTH TOUKH nepeceycHHs napalor; a) ¢ ocklo abicumce; 6) ¢
OCBI0 OPAMHAT?

3. Kaxoe ypaprenae BMECT OCh CHMMETPHH Napabomsi?

Ecmu (xy; yo) - TO'ka Kacauus AByx Tpadixos, To
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V. 3azanne na ypore
Ne 120 (a, B); 121 (a); 122; 124 (a); 125; 127 (a); 128; 129; 133 (a);
134.

V1. Jazaune na oM
Ne 120 (6, r); 121 (6); 123; 124 (6); 126; 127 (6); 130; 133 (6); 135.
VII. Teopreckue 3a5auns
1. Hanummre ypasHeHme napaboms y = ax’ +bx+c, korTopas mpo-
XOZHT uepes TOUKY A H HMEET BepIIHHy B Touke B.
a) A(0; 1) m B(1; -2);
6) 4(0; —5) u B(3; 4);
8) A(1; 2) u B(-1; -10);
DAL B u B(-2:11).
Omeembi: ) y=2¢ —dx+ 1;6) y=—2"+6x—5;B) y =32 + 6x - 7;
y=-27-8+3,

2. Hafinure snayesne napaMeTpa k, IpH KOTOPOM OPAMAs ¥ KACAETCA
napatGonst ;. Halinure xoopAHHATE TOYKH KRCAHHA.
An=x-3ap=X+hk+1;
On=x+5uy=—2+k-2x+4
By =2x+1luy, =27 —10x+19;
Dy=(-Ax-2up=3"+Qb Dx+1.
Omoemi: a) npr k=—3 (2; —1), npa k=5 (-2; -5); QY npu k=1 (—1; 4),
npa k=5 (1; 6); 8) npu k=1 (3; 7), npu k=11 (=3; 67); r) mpu k= -2
(1; 1), mpuk=2(-1; 1)

3. Hammmure ypassenne napaGonki y = x* + px + ¢, €CH BEPIIMHA €€
HAXOIMTCA B TOUKE A.
a) A(1;—4);
6) A(-1; 5);
B) A(2; -3);
r) A(—4-1).
Omsemer: Q) y =~ 26— 3, 6)y=F + U+ 6,) y=2 - dx + 1;
y=—-8-17.

Vill. TloapeaeHue MTOrOB YPOKS
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§ 4. CreneHHas ¢pyHKUMA.
KopeHb n-W cTenexu

¥pok 15. Crenennas gyuxkuus y = x"
Iens: paccMOTpeTs cBOUCTBA M rpaduK GyHKUHH y = X",
Xon ypoka
L. Coofimienne TeMbI B BEAH ypoKka

11 lopTOpEenNE W 3JaKpelieNHe TPOIREHHOr0 MATEPHANA

1. OtBersi Ha Bonpock no AoMmalHeMy 3anaHHio (pasbop mepewen-
HBIX 3a71a4).

2. KoHTpoub yCBOEHHA MaTepHana (caMocTosTebHas pabora).

BapuanT 1

1. NoctpoiiTe rpadpux HyHKIHH.
a)y=x+2x-3;
6)y=h*+2x-3|;

B) y=-2x* +|j.
X

2, NapaGona y = ax’ +bx + ¢ npoxonur uepes Touxn 4(—1; 0), B(0; 3)
u C(2; -3). Haitnprre wosdduiuments! a, b, ¢.

Bapnant 2

1. Tocrpoiive rpaduk GyHKuMH,
a)y=—-x+2;
Oy =+ -x+2;

B) y=2x2-]§.

2. TlapaGona y = ax’ +bx + ¢ npoxoauT uepes Touka A(—1; 4), B(0; 1)
u C(2; 7). Hafigure koaduprimertl @, b, c.

HII. Hay9ense ROBOTO MATEPHANA

Pyuxaio y = x" (The X — HE3ABNCHMAS NEPEMERHAN, /7 ~ HATYPANBHOE
YHCHO) HASWEBAKOT CMenenHol (pyrryueti ¢ HATYPATEHEIM NOKAZATEICM.
YactHue cayyan Taxol Gymxuma i 2= 1,2, 3 (r.e. y=x, y =¥,
¥ = x°) Mbl YRS paccMaTpuBani. VizsecTHr ceoficTea B rpaduKm ITHX
bymamit. Tenepr reobxommmo obcyanTs csolicTsa ¥ rpaduk creneHHol
Syrame PR MOGOM HATYPANLHOM #7. ITH XaPAKTEPHCTHEN CYLISCTRCHHO
DARUNAIOMCR € 3GEUCUMOCITY O YEMHOCIMU 1T HEYEMHOCITIU LUCRA 1.

Tlpueeaem ceoficmea GyHKRUMH y = X" npu wemnom » (OHH AHANOTHY-
HEL CBOHCTRAM yHEUHE ¥ = x°):
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1. OGnacte onpeneneuua GYRKUBH — MPOMEKYTOK (—0; c0),

2. Ecin x = 0, 10 y = 0, TloatoMy rpadHK QYHKLMH NPOXOIHT depes
HAYANO KOOPAHWHET.

3. Ecim x # 0, T0 ¥ > 0. CnegoBarenso, rpadux ¢yHxmn pacnosno-
AeH B IepBoil H BTOPO# KOOPAUHATHEIX JCTBCPTHX.

4. GOynxmus gerHad: y—x) = y(x). ﬂmmuyrpadmx(]lylmmncm-
METPHYECH OTHOCHTENbLHO OCH OPMHAT.

5. dyurnus Bo3pacraer B npoMexytre {0; +w0) B yOrmaeT B mpoMe-
*KyTES (—00; 0]. HaumeHpmee 3naMeHne y = ( QyHRIMA NPHHHMAET NpH
x = 0, ganConbiero aHaveHHA GyHKIMA He HMEET,

6. OyHRONG orpaRHYesa CHA3Y, ¥ = (.

7. Obnacts suavenmti dynxagam — npomesxyrox [0; +co).

8. I'padux GyHKUHM NpeACTARIEH HA PHC. 4.

PaccMoTpuM Taloke ceoticmea QyHsuna y = x" npu nevemnom n (OBR
AHANOrMMHEI CBOHCTBAM QYHEKIAM ¥ = X°):

1. Omacte onpeaenenua PyHKIEN — MPOMEKYTOK (—w; +a0),

2. Ecm x = 0, To y = 0. Ilosrony rpadex ¢ynxnam npoxomur uepes
HAYAN0 KOOPAMHAT.

3.Ecm x <0, 0 y < 0 1 ecit x > 0, T0 p > 0. CnenoBarensno, rpapux
(bymmpacnonnnepnoﬁummeﬁmpmmmep’m.

4. Oynxipa severHad, Y(—x) = —Mx). Hﬂfmﬂyrpmtlrynmn
CHMMETPHYCH OTHOCHTENLHO HAYANA KOOPAMHAT.

7%nacn.3mqmii¢ymuu HPOMEXYTOK (—0; +00),
8. Fpadnx pynsnue npeacTaBieH Ha pAC. 6.

’a
’4

-1

.1 1 x

B —9CTHOC N — HCHCTHO®
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Hipurep 1

Jana dyuxioas f{x) = x°. Burmscanm supaxenne f{3) — 442) + 741).

Urobu Haiith 3navense GpyHKINY NPH AAHHOM 3HAYCHHHA apTYMEHTa,
BAZO NOACTABNTS 3TOT apryMeHT B GopMyny, 3anatongyio yRxwio, B
BHITIONHHUTE AcHCTBHA. .

Tonynaes: f3)— 4A2) + A1) =3-4-2+7-1°=27-4-8+7- 1=
=27-32+7=2,

Ipumep 2

Cpasxmrre 'mcna.

8) (-3,2)' u (-1.8)"; 6) 2.4 n 2,7, 8) (6,5 u (-4,8)’; 1) 2,8 m 4,1°.

Ipr pemesny noAOGHE 38789 YIHTHIBAIOT MOROTOHHOCTE COOTBET-

Paccmotpem Qymxmmo fx) = x*. I1a dynxuma yGraet Ha BpoMe-
xyTxe (—o; 0).

Tak Kak -3,2 < -1,8, 10 A-3,2) > A-1,8), wm (-3,2)" > (-1,8)". Ha
npoMexytke [0; +0) 3Ta pynKuua sospactaer. Tak xak 2.4 <2,7, Ton
2 <27, mm 24 <2,7%

Tenepe paccMoTpaM dynxmmio g(x) = x°, Taxas dyHxams BospacTeer
Ha Beelt ofnacTx onpeneacHAS.

Tax kak 6,5 < 4,8 n 2,8 < 4,1, To B g(—G,S) < g(-4,8) n
2(2,8) <g(4,1), wm (—6,5)° < (4,8 n 2,8 < 4,1°,

Hpumep 3

TlocTpoum rpabux Gymkmsn y = (x— 1) + 1.

Vurem panice mayvennsie cnocol0w npeofpasopanis rpaduxos. I'pa-

bux y=(x - 1 + 1 nomyuaercs capurom rpaduxa GyHKUHH
y=x" Ha ONHY €/IMHHLY BNPABO H HA OAHY CAHHWIY BBEDX.
")
1}
i -
1 x




Ypon 16, Kopers n-i cnenenu 85

IV. KouTpoanunie BODPOcH

1. TlepeuncanTe OCHOBHEIC CBOfCTBA M NPHBEANTE rpadux dyHKUHA
y=2x" RNA 4CTHHIX 7.

2. TIpurcauTe cBOlicTBA M rpadHK cTeneHHOH PYHKIAH ANS HedeT-
HBIX 1.

V. 3ananue HS YpoKe

Ne 136; 138 (a, B); 139 (a, G); 140 (a, r, €); 142; 145 (a, §); 148 (a);
152; 154 (a).

VL. 3ananse 5a oM

Me 137; 138 (6, r); 139 (», r); 140 (6, B, A); 143; 145 (B, r); 148 (n);
153; 154 (6).

VI1. HoaucAcHES HTOIOB YPOKa

. ¥pox 16. Kopens r-ii crenenn
Hens: paccMOTPETE NOHATHE KOPHA HATYPARLHOI cTeneHu ».
Xoa ypoka
L Cool0menne TeML: M HelH YPOKS

IL HosTropemne 4 3axperiiesine npoliieHHOr0 MATEPRAIA
1. OreeTH HA BOMPOCH MO AOMAlHeMY 3afaEMI0 (pax0op HepemeH-
HBX 3a384).
2. KonTtpons ycpocHNA MaTepHana {(caMocTosTensHan pabora).
Bapmant 1
1. lana dpysxama f{x) = 2(x — 1)*. Bumnemrre 2(0) — 3{1) + 4A2).
2, CpasrmTe 9ncna.
8) (-7,2)° u (6,1)%
6)(—4,8) u2,7.
3. MocTpoitre rpadux dynkunn y = (x + 1)* -2
BapuasTt 2
1. Jiana pymxmsa f{x) = ~2(x + 1y’. Bermcanre 68-1) + 4£0) — 341).
2. CpapHuTe umcna.
8) (-93)' u (7,3)%
6) (7.8 na,7.
3. Ioctpoitre rpadak Gymxmm y = (x + 1)* - 2.

3 AN Pypnan, CA. Nlatscnss, 9 xx.
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II1. Hayuenne ROBONG MATEPHANA

Bl y&e 3HACTE, YTO MOHATHE KBAAPATHOIO XKOPHA BOIHMERO NpH pe-
npocTeiiniero KBAAPATHOTO YpaBHeHHA X = a. IIpu 3ToM kpan-
PATHBIM KOPHEM M3 YHCIA ¢ HA3GIBAIOT TAKOE YHCNIO, KEAAPAT KOTOPOro
pasex a. Pn‘l?mecma, KpoMe ypabienus x° = g HeoSXOHUMO pernaTh
ypaBHeuusa X' = a, x* = a, ..., X" = 4. Ilo3ToMy HAZO BBECTA HOHITHE
Kopusa moboii HaTypanngoili creneHd n (aHANOTHYHOE [OHATHIO KBAd-
PATHOTO KOpHS).

Kopuem n-ii cmenenu u3 wucaa a HasLIBAKOT TAKOE YUCAO, B-R CMENEHS
KOMOPO20 PaeHa d. ITOT KOpeHb 0GO3HAYAIOT CHMBOIOM a. TMpuaem
1 HAIKIBAIOT ROKAZAMEREM KOPHR, (1 — ROOKODENNbIM BUIPANCEHUEM.

Hpamep 1

a) 481=3, 1.x.3*=81;6) ¥8=2 1. k. (2 =-8;5) §0=0, T. k.
0*=0.

[puesTo KOpeHs 6mMOpoil cmenexy HAIHIBATEL KEAODUMNLM KOPHEM,
KOPEHS mpembetl crmenemi — KyDuueckum KopHeM.

Tenepr neobxonuMO YyTOUHHTE NOHATAE KOPHA. CHAYANA PACCMOTPRM
CTeNeHHYI0 QYHKUMIO ¥ = X" ¢ HEYCTHHIM nokazarenem . M3 pHc, a
BHUOHO, UTO AN NOGOTO 3HAYEHHS g YPABHCHHE X = 4 UMEET EAHHCT-
BEHHOE pellicHKE x=4a. OOparuMca Teneps K cTereHHOH dyHKIMH
y=x" ¢ ueTHMM NoKazaTeNneM 7 (PUC. 6).

Toraa ypasxenre X" = g npu a < 0 pewenuit He umeer, nps a = 0
HAMEET CAMHCTECHHOE peckne x = 0, npu g > 0 uMeeT ABa NPOTHBONO-
NOXMBLIX N0 3HAKY pewerkd. B s1oM cnyuae nonoxuTensHoe pelnenue

0603HAYAIOT CHMBONOM {’/;.
'}

n— HEeUCTHOC n— 9€THOC
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Tipumep 2

PaccMOTpHM ypasueuBe x' = 81. OueBHAHO, 9TO TAKOS YPABHEHHE
HMeeT JBa pemeHns: X; = —3 H X» = 3, T. K. OpH NOACTaHOBKE 3THX Y-
C&fl B YDABACHHC NONY9JacM BCPHOC PABEHCTBO. YOuTHiBaf, 9TO
iB1=3, TAKHE PEINCHHA MOXKHO 32ITHCATS B BHAS x,=—{/8_1=-3 H

x, ={81=3.

TakuM o6pasom, Bupakerne Ja OpE a 2 () HMeeT CMEICA NIpH HeT-
HOM } HCUETHOM 71, H SHAYCHHC ITOTO BHIPAKCHNN ABIICTCH HEOMPUYA-
menrvhoim vucaom. Ero Haswpaior aprdMEeTHIECKHM KOpHEM #-if CTene-

HH K3 a. Apudmemunecxum xoprem n-ii CYENEAR W3 HEOTPHIETENLHOTO
YHCAZ @ HASHIBAIOT TAKOE HEOIMPUYAMEALHOE YUCRO, N-R CMENelts Komo-

Po20 pasna g,
Kopeur HeueTHOM cTemeHH M3 OTPHUATENLHOTO YHCAA MOXKHO

BHIPA3HTE YCPE3 APHPMETHYCCKHII KOPEHE M3 HONOKHTENHHOIO
YHCHA.

Ipumep 3
Homyuaem Y—64 =64, 1.x. ¥-64=—4 n -64 =—4.
PaHee m3yucHHLIC Cooticmsa KBAAPATHOTO KOPHA MOXHO 0GoGImATSH
Ha ClIy9ail KopHR n-ii cmenen:
1) @ay =q
2) Yo" = @Wlay";
3) ¥ab =¥a-¥b;

a_Ya
ok
5) ’:IF:H.

B pasencrsax 1-5 9ncna m U #7 — HATYpAIBHLG, B paBescTBax 1—4
yKcna a, b > 0 u p papericree 4 uncno b # 0.

Hpusmep 4 ,
Hcnoneaya npHBeReHHbIE CBOHCTBA, BRYKCINM.,

a) (B) =3;
6) ¥3° =(¥B3)° =By =((BYy =3 =9,
0 $i =T8T 7 ={F =2,
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[‘) ﬂ =Ji=3-]_=l'
$h \Jlos \Jz? 3’
n Y-1° =f7|=7

10_fe4_Yoa 4
°’d2§" 27y
x) {VB1-2-32+31 = Y31 -2)2+4B1) =

=YBI1-2xVB1+2) = (P12 -2 =3B1-4 =327 =3,

B sarmiodesne npusenem rpaduxa dyHrUMH y = x nna wesermeax
(pac. a) u veTHHX (pHe. §) 3Ha4eHnil n.

y
'} ’a
-
/ x
-
x
a 6
1 — HEYeTHOe n — HeTHoe

IV. KoutpoasHnie BOnpocsl

1. Onpenenenne kopHa n-if CTENEHA.
2. OcHOBHME CBOHCTBA KOPHA r-i CTEmEeHN,

3. I'paduku QyHKIHH y = x An% HeueTHMX U YETHRIX 3HAYCHNH n.

V. 3apanne ua ypoxe

N 159 (a, r, x); 160 (n); 162; 164; 168 (n); 171 (B); 173; 177 (a);
178 (6); 179.

VL. 3apanue 53 oM

Ne 159 (6, B, 3); 160 (e); 163; 165; 168 (e); 171 (r); 174; 177 (8);
178 (a). -

V11 IloaBeAeHEe ETONOB YPOKA
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¥Ypoxn 17-18, lipobuo-anneiinas yuxuns u ee rpadnx
(faxynpTaTHBHOE 3aHATHE)

Iens: paccMoTpeTs cpoiicTBa ApoGHo-maHelinol ¢yHENAA B e rpa- |
.

Xon ypoka

1. Ceofmenne TeMLI B BEAE YPOKA

II, MosTopenue U 3aKpenieune NpoiiReHHOTO MATEPHANR

1. Oreerrl HA BONPOCH MO AOMAIHEMY 3a8aHHI0 (paz(op HepemeH-
HEIX 3a081).

2. KoRTpoIn ycpocHHA MaTepHana (mnceMenusilt onpoc).

Bapasaar 1

1. Oppepencane KOPHS #-H CTENEHH K3 YHCTIA 4,

2. HailizTe JAAYEANE BEPOKCHHS 104-———(2{5)’+(J_)

3. TloctpoiiTe rpaduk PyHKIHA y-Jx+ -2.

Bapmant 2

1. Oupenenenne apadMeTHICCEOTO KopHS #-i CTEICHA H3 THCNA 4.
2. Haligume 3n39esnie BRPAKeHHS 10%—(2#/3-')‘+(31/§)".

3. Iocrpoiive rpadux dyurinm y=-Jx-l+2.
UL Hiywenme HOBON) MATEPEAJIA
Pagec O paccMoTpeHE! cBoficTsa H rpadwk (pyRsmm y=-:— nps

k> 0. TpaduxoM GyHKIHH FBII€TCH 20mepbora. DyHxImS yOMBaOmAas,
H cc rpadux He mepecexacT ocel koopauuar. OcoleHnocTBIO 3TOrO
rpapExa SBAACTCA HANMYEC BEPTHRATEHOH H rOpHIOHTANLHOH acHM-
mor. Acumnmonmoii zpagura gynxyuy Y(x) HASHBAWT MPAMYIO, K KO-
Topoii Heorpanmuenno Gawako nprGmwxacTea (MpH ONPEAICNICHHRX YO~
nopnasx) rpadux dymxamu ¥x). Ilo BHeINHEMY BHNY SCHMITTOTH pane-
ANOTCA HA BEPTHRANHHLE, TOPH3OHTANBHAKIS W HAKIOHHLIS,

3naverms QyHKIAN y=§ [pH MAIKX 3HAeRnIX x (X —> §) meorpa-

HHYCHBO BOSPACTalOT WIM yOwBalor (y — o wim y — —w). IloaToMy
HpE Mantx x rpadux Gynxnmpmn HeorpanmucHHo Gnnaxo mpHOTHXaeTCs
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¥ ocH opaunat (apaMoli x = 0). Taras npaMan ABIACTCE SEPMUKARLHOL
acumnmomoti rpaduxa QyHKIHM y = % .

IIpn Gonemux 3nadeHUAX [x| ({x] — o) 3HaveHna dyaroun cTpe-
‘MaTca X Hymio (¢ — 0). TostroMy npu Goasmmx 3uaueHudx jx| rpa-
bux pyHxoAH y=% HeorpaHu4eHHO GaN3KO MpUOIHAXAETCA K OCH
abounce (npamoit y = 0), Takan npaMan ABNICTCH 2OPUIOHMARLHOH
acumnmomoti rpaduka Gynruun y =£ . T'papuku pyHknun y =£
OpHMBEICHE HA PHCYHKE. iy ¥

]

k>0 k<0
H paccMOTpuM  (PYHKIHIO

¥y

k
Tenepe  0006mumM  yssapmo y==

axc+b
y= wd’ TIe x — nepeMeHnan; a, b, ¢, d — HexoToprle YA, IpHYeM
o

¢ #0nad - be # 0. Takyio QyHKUMIO HASHBAIOT OpOBHO-TURENHON,

T. €. (opMyna, 3aaalomas GyHKIMI0, TpeAcTaBngeT colfol Apobk, Tuc-
AMTENE H 3HAMEHATENE KOTOpOH muelintie (yrrnun. O9eBHIHO, IO

mpaa=d=0u £=k IJpobHO-nuHeHHAg GyHKIMA y=ax+b_
c o+d

ABIACT-

ca 0DPATHO NPOTIOPLHOHATLHOH 3ABHCHMOCTEIO ¥ = £ .
x
IIpumep 1
Cnenayiomue dyRxpn spumiores ApobRO-IReHALIMA:
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3x+1
2x—
7
x—3
4x
3 +2°
-7
= a=2b==-7,¢=5d=0.

1) y= .a 3b=c¢=2,d=

) y=g—a=0b=T,c=5d=-3

3)y= ,a=4,b=0,c=3,d=2;

4)?-
3aMeTHM, TTO NpHBEACHHERE orpanndeHAs BaknH. Ilp#a ¢ = 0 apoGaoc-

Inmeitnag dynxmms y—:+3 fpageTca annelinoii: y=%x+%, npn

ad - be = 0 -~ kOBECTAHTHOIA: y=-g-.
MoxHO nOoEa3aTh, 4Te rpaduKoM Rpo0HO-nuucHnOH ¢yHKIAR
::::' ABNSETCA 2unepbond, KOTOPYI0 MOMHO NONYHHTE C NOMO-
IEI0 MAPANIENLHEIX [IEPEHOCOR BIONL KOOPAWHATHEIX ocelf rpadmuka

=§.,Ilmmu B ApoSHo-nHHEHHON (yHKUMN HANO BHACIHTL UE-

y=

AYIO FACTh, T. €. NPEACTABATE ©¢ B BHAC y=u+ka (tae n, k&, m -

HEROTOPEIC UMCIIA).
Iipumep 2

Hoctpoam rpadux dytxmm y==

B apoGu 2:—13 nu.memue&momunbencmmq;ynnnuon

_2x=-2-1_ 2x-1)-1 =2 1
x-1 x-1 x-1

Taxum oGpazoM, HaAO MOCIPOHTE Npadux GYHKUHK y=2—x—lf. On

2x-3
-1

. 3necen=2 k=—-1,m=1.

TIOTYSAeTCS CMEHIEHHOM THIEPGOMEL y=—% HA OAHY CAHHANY BOPABO

H A2 mpe equHvug sBepX. [paduk aannoit dyHKIMH HMeeT BepTHKAND-
HYI0 aCKMITTOTY X = | H TOPH30HTANBHYIO ACHMATOTY ¥y = 2.



L5 X

v

Hpumep 3
Paccmorpan eme onum cnocol noctpoerms rpadsxa  apobmo-
mﬁmﬁ(ﬁymmny—zj 13

Jns roro HaliieM TOUKH nepeceIcHHA rpapuka GyHKIER ¢ OCAMA
xoopmmnat. [lonoxuM, x = (0 1 onpesenM TOUKY NepecedeHud ¢ OCHI0

-3
OpIHHAT y=—_-i=3. Tenept nososmM, ¥y = 0, Nony4nM ypaBHEHHE

2x-3
x=1
muce x = 1,5, Ioctponm Tousu A(0; 3} u B(1,5; 0).

OnpenenaM gcusnmome rpaguxa Pysxums. BepTHKRARHYIO acHM-
NTOTY HAXOAHWM H3 YCHOBHSA, 9T0 (YHKOHS He ONpejeleHa, T. €.
x - 1 =0, orxyna x = 1. Tlosepenne ¢ynxman npr GonsunND: IHATSHAAX
b (lxi —»w)onpenmermpmmuymacmmory. Ipu Taxux 38a-
TEHUAX X B THCIHTENE qpobu 13 MOXHO TIpeHebpeds arcnoM (—3),
. x—

B 3HaMeHsTeNe — uMcaOM (—1). ToTAa MONYvaEM 20pPHZOHMARLHYIO

GCHMAMOnLY y=£=2 ITocTpor acuMIITOTH rpadmxa x = 1ny=2

IIpn noctpoenns rpaduxa QyHKINH yITEM: .

1) Beren rpajnxka (rAnepbonk) cCHMMETPHIHE OTHOCHTENLHO TOY-
KR C IepecexcHns acHMIITOT,

2) rpadux GYHKITME BE TEPECceracT ACHMITTOT.

0= umn 0 = 2x — 3 u natlinem TouKy nepeceuenya ¢ ockio abe-
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ITocne sTix 3aMeuanuf Jerxo NOCTPOUTE rpadik AauHOH GyHKIBH.

— <

1 /1,5 x
Hpumep 4

Hocrpons rpadux $yHKmaH y=|x|_-l

x+1

PackpoeM 383K MOXYNA M NONYYHM: y= x-1
x+1°
TMpn oTpHIATERLHLIX 3HAYEHMSX X # —] DOCIPOEM TOPHSOHTRILHYIO
npmuyic y = —1. [Tpa x > 0 crpoam rpaduk apobao-manefinol Gy
y=x—:.i. 1ot rpadnk mepecexaeT OCh OPAMHAT B TOUKE ¥ = —1 H oCh
x
sbermmce B Touke x = 1. Fpadux nneeT TOPH3OHTAIRHYIO ACHMOTOTY
¥ = 1. T'padmx Tarwe HMeeT BCPTHKANLHYIO 8CHMITTOTY X = —1, HO OHA B
paccMaTpHBAacMEIE npoMexyTok x = () He BxomaT. Takum o6pasoM, rpa-
Prx marmoli QyExIME cocTOMT W3 mpamoidl ¢ yzaienHo#f Toukoif
{-1; =1} 1 wacta ranepbom.

-Lecmx<0mx=-l,
ecH x 2 0.
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Hpumep §

-2

Tlocrporm rpadux ¢yHEIEH Fﬁf

-1
(x+2

—_—, eI X <3,
x+4
x+2

PackpHEB 3HAKH MOIYNA, [MOMYYHM: y=4—7,ecma-3$x50,
x

x-2
—,ecmm x> 0.
fx+2

TocTporM monyuennnie 3apucEMoctd. Ha mpomexyrse x € (—wo; —3)
x+2

runepbona Y=Tra HMEET BEPTHEANBHYIO 2CHMITOTY X = —4 B I'OpH-

3OHTANBHYIO aCHMITOTY ¥ = 1, ock Ox He nepecexaer. Ha npoMexyTre
xe[-3; 0} dynxmma y=—5-:-t—§ OIpEeAcIcHA BCIOAY, 28 HCKIICMEHREM
x
ToukH X = —2, Ilpn 3m0oM y = —1. Ha mpoMexytxe x (0; +o0) ramep-
x-2

Gonay=? HMCET TOPHIORTANLHYIO &CAMITTOTY ¥ = | H nepecexaet
X

0och Ox B T09xe X = 2, YUNTHBAY BHINCCKA3AHHOE, HETPYAHO MOMYIMTh

rpabux nexonnol dyaximn.

Hpumep 6
Ipu xakoM 3HATEHHH MapaMeTpa ¢ npaMas ¥ = ax + | xacaercd ru-
nepbomt y=x—_l? Haiiry ROOPAFRATE TOYKA KACAHWS.

x+1
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OneBUAHO, IT0 KOOPAHHATH TOUKH KACAHHA YIOBICTBOPAIOT CHCTEME
y=ax+l,
ypaBHeHw _x-1 Tlpn 3TOM CHCTEMA MOMKHA HMETEH COHHCTBCH-
T+l
HOC pEMICHHE,
TlpupasudeM npaseie 4acTH H NOAYYHM YPaBHEHHE ax+1= = :
x+
Wi ax’ +x+ax+l=x—1, mm a +ax+2 =0 (ouerngno, uTO 2 # 0).

Yrobbl 510 KBAOPATHOS YPABHEHHE UMENO ORHH KOPCHL, Er0 AMCKDH-
munant D = o’ — 84 = 0, oTkyna a = 8. Hailigem ZHHATE TOYKH Ka-
canns. IToacraruM 3Hagenve ¢ = 8 B ypapneane ax” + ax+ 2 =0 uno-

myquM: 8% + 8x + 2 = 0, um 2(2x + 1)* = 0, orxyna x=-%.Haﬁ,ueu
COOTBETCTRYIOINEE 3HAYCHHE y=ax+l=3-[—%]+l=—3. HTax, xoop-
JEHATH TOYKH Kacasng rpadukon [—%;— J

IV. KonTpoubasic BONPOCEH!
1. Tipapenure rpaduxn GyHkunn y=£— A k>0upgmak<0,
X

2. lNonATHe acHMNTOTH rpadHKa PyHKUMA.

3. Onpepenenne apobuo-auHelnoN dyrnKIpm.

4. Cnocobst nocTpoenna rpadka apobro-muueiHol GyHKuuH,
5. Haxoxnenne acHMITOT rpaduka apobuo-mmHelinof GyHKumn.

V. 3aganme ua ypoxe

Me 180 (a); 181 (B, r); 182 (a); 183 (6); 184; 187; 189.
VL 3azanne na oM

Ne 180 (6); 181 (a, G); 182 (6); 183 (a); 186; 188,

VIL Teopaecxue 3ananny
1. l'locrpoﬁ'm rpadux ¢yHKImm.
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n) y= l:—ll. =) y= ::; .
e)y=h;

2. Tioctpolre rpaux ypassiesms.
B bf=2= """W?
o bi=Fs 0y=E

3. Doctpoiire rpaduk dynxiym 3(x). IIpy xaxux 3HAUCHHAX Napa-
METpa @ YPaBHeHHE d = J(X) He MMeLT peiscHHii?
x+2

3) Yx)y=—z:
x—.—.
x

6 s =521
;—I

Omeemui: a) a =0, a=%, a=1;6)a=—1, a=—%, a=0.

VIIL. HonBenenue HTOTOB ypoka

¥Ypox 19. Crenetib ¢ pALNOHANILHBIM NOKA3ATECM
(PAKYILTATHBHOC 3AHNTHE)
Hens: paccuoTpers onpenencnne M COHCTEA CTETICHH ¢ PAIHOBANL-
HEIM NORAIATENEM.
Xoa ypoxa

1. Coolmienne TeMI B HEJIH Ypoxa

I1. lorTOpenNe N IAKPEIICHNE RPOHACHRONO MATCPRANS

1. OTBeTH HA BONPOCH B0 ROMaIHEMY 3afapnio (pasbop HepemicH-

HEIX 38a4).
2. KoBRTpoI: YCBOCHWA MaTepHana (CaMoCTORTENRHAS paboTa).



Bapuauar 2
Iocrpoiite rpaduk pynxnmm.

I11. Hayueune HOBOTO MATEPHANIA

1
Pazymuo cumraTh, 4T0 BEpakeHue a* (rae a > 0 M # — Harypannhoe
'

uucno) oGo3pagaeT Ya, 1.k [a;J =a u (d;)" =a. 3ro coobpane-

HHC TIO3BOMACT OMPEACIIATL CHMENEHb C PAYUGHARLHUM NOKASAMEREM.

m
€CIH @ — DONOKHTEILHOE MHCH0, — — ApodHoe 1Hcno (rae m — uenoe,
"

n— ua'rypanhuoeqmno),m a" {‘

Tipumep 1 .
Ilo onpeneneHMO CTENCHN C PALMOHANBHEIM TIOKEIATENIEM HMEEM

3
a) 0,3° = 0,3%;

6)‘."3"’—’}'3s 73‘

-4
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Cmieners ¢ 0CROBANUECM, DASHWM YO, ONDEOERENT MORLRO OAR no-
AONCUMERLHO20 OPOONO20 NORASAMERR U PACHA HYMO, T. €, CCIH % -
NONOKMTENLHOE APOGHOE UHCNO (M M 71 — HATYPAILHBIC MHCHA), TO
0" =0. Jlr ompuyamensubix ochosanuii cmenen ¢ Qpobrvim noxasa-
merem ne onpederena (He MMeeT CMHICHA),

Ilpumep 2

3 5 9
a) Bupaxenns 04, 0%, 04, 07 pasum uymo.

1 3 -

6) Bripaxcenus (—3)°, (—0,8) °, 0° He umMeloT cMBICTa.

Ceoilicmen CTeNeHH € BENHM 10KA3aTeleM CIPABSANUBH H A3 cme-
REHN € PARUONATHIEIM NOKASAMEREM.

Hnsnmﬁma>0nnmﬁmpauuomnmqncenpuqcnpmem
85 paBeHCTBA:

a..P aC am; aﬁ‘ .aﬁ _aﬂ'f. (aP)C

,[[mmoﬁuxa>03&>03mo60mpaunomuommcmpmnon-
HEHH! PAaBeHCTRA:

o P
aby =af b7 2] =L,
@by =a (b] 5
Ilpumep 3
Haiinem 3uaueHue BuipakeHns A = X7 3 +—= mpH x =30.

-5 x5 25-x

&
lpeasapirrenshio ynpocTum 310 Bpaxccine. Monyuacu: A=—5—-

5 x (0 +5)=5(x" -5)-x
45 (% -5)x +5) {x*° —5)x* +5)
X+ -5x™4+25-x 25
x-25 x-25
ToncTapuM B moyueHROE BLipakeHHe A = auaveHne x =30 n
x_-
. 25 25
HaligeM A =———=—=
BTN T

3ameTiM, 49T0 MOXHO H3IDABHTECS OT PAUROHANBHLIX MOKAATENCH
creneHi. Jma 31010 AOCTATOUHO BBECTH HOBVID NCPEMCHHYIO ¥ = X%,
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Toraa Jaammoe BHpaKEHAe uMeeT Bhy Ad=——-——1
+ y __y __3 y =y(y+5)—5(y—5)—y‘=
25—y y-5 y+5 (y-S)y+5) (-5Uy+9%)
=y‘+5y—5y+25-y’_ 25

Y- -2
25 25
T: =y =30, A=s—"—z=oiz,
AK KaK X = )7 10 cpasy Hafinem -3
IV. KonTpoasnenie BONPocs:

1. OnpenencHrie cCTENEHH ¢ PANHOHANBLHEIM NOKA3ATENEM.
2. CpoficTBa CTENCHN ¢ PALIHOHANLHEIM NOKASATENEM,

V. 3anaume ua ypoxe

Ne 190 (r); 191 (a, 6, x); 192 (B, A, x); 193 (r, &, e); 194 (a, 6);
195 (8, r); 196 (a); 197 (a, B, a); 198 (a); 199.

V1. 3ananue ua AoM

Ne 190 (B); 191 (B, 1, ¢, 3); 192 (1, 3); 193 (B, %, n); 194 (8, r);
195 (a, 6); 196 (6); 196 (6); 197 (6, I, e); 198 (6).

VII, IfoaBeAcHNE HTOIOB YPOKA

Ypoxu 20-21. Kourpoasnag pabora
no reMe «KBagpatnunas pynxuus»

Henrs: npoBepKa 3HAHMY YUALEMXCA € HCTIOMLIOBAHHEM PasHOYpOBHE-
BHIX BAPUAHTOB,

Xon ypoxa
L CoolmeHHe TeMB H HETH YPOKA
[l BapHauTsl KORTPORLHOH patoTl

Baprautr 1
1. Halinure oOnacts onpeaencius w obmacth 3navennii yHxuus

y=23x-6+4,

2. Paanomme Ha MHOMKHTE!IH KBAJDATHRIA TpexwieH 5x° — Tx + 2.
3. Hailzure nauSonbuee suadenne pynkimn y = —32% — 6x + 5.
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4, INocTpoiire rpaduk pyHKIMN,
a)y=x"+4x
+1
6) y::.x.__'
x
58 3
5. Halinure 3Ha9CHHE BHIPAXKCHNA 63 ?ﬁ +4 -3-5.
Bapuanr 2

1. Halinure obnacts ompencnedus H oDRacTs sHaucHHME QyHRUHM
y=342x—4+l.

2. PasnokHTe Ha MEOXHTENH KBaADaTHRI TpexsuicH 7x° — 12x + 5.
3.Haﬁamenmlﬁouuneesuaqenne¢ynmmy=-2xz+4x—7.

4. INoctpoifre rpadax dysrumm.
a)y=x—6x;
-1
6 y=2—.
x
’ 1 ’ . 10
5. HailanTe 3HA"ICHHE BRIPOKEHHA 44 SE+6 —ZE.
BapuasTt 3

1. Haiipare ofnacrs onpepemesns m ofnacts 3HageHHEl $yHKIHN

y=3Vlx—4+4x-2.
2. Hanmumre KBaApaTHRIA TPEXUNcH, KOTOPHIH HMECT KOPHM 2 H ——l.

3 2
3. Haiigure nanGonbiee 3HAUCHHS PyHKUMH y=m+‘?.
4, Tloctpoiite rpaduk dyHximmy,
ayy=—lx+1]+2;
2x+4
6) y= .
x-1

1 1 100
5.¥ 2 + .
pocTiIC BHpmRene J;[JQ-S+J;+5) 25-x

Bapnaur 4
1. Halizure olnacts onpeaenenns u obnacte 3navennii QyHxumn

y= 243x-6+2x-5.
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2. Hammmare keaApaTHEIE TPEXUECH, KOTOPHIH AMEET KOPHH 1 H —1.

2 3
3. Hailigare HanGonsinee 3Havenye PpyHruHu y='——8—-——-+l.
X —4x+6
4. Hoctpoiire rpaduk pyuxunm.
ay=-tx—-2|+1;
2x-4
6 y= x+1
1 1 9%
5. Ypoctute Bupaene 3vx| —=—— +—=—4 |+ ——.
® x(J'—4 Jx+4 J 16-x

Bapuant 8
1. Hadinure ofnects ompencneEvMs h obnacTs 3HaveHmil (yHxmm
y=43x-6+2x* +4x-5.

2. Hanumpre kpanpardudi TpeXaicH, KOPHH KOTOPOIO HA CAWHHEILY
Gomue kopHeit Tpexuncha 2x” — 3x - 1.

3. Halipire nanGonbimee 3HaueHHE JYHKIMH y=w. Ipu
X =2x+5
KaEoM 3HAYCHHK X OHO AOCTHTAETCA?

4.110c-;poﬁrerpaqulbynmuu.

a)y=x N+4

6) y———

e-2{-1
x-15 x=-3

5. VYnpocture upascenne .
Jx+1-4 2+4/x+1

Bapuaut 6
1. Haiipure obracre onpeaenesua u ofmacts 3uauensil Qymsamn
y=3J2x—4+4x" -8x+5.
2, Hanmmsme xpagpaTHBil TPeXWicH, KOPHH KOTOPOTO Ha CAMHMIY
MeHbUse Kopsel Tpexunena 3x” — Sx+ 1.
5x* +10x+14
3. Haiigure uammenpmnee snadenne (yHKOHM y = ——

X +2x+4
ITpi kakoM SHAYESHHM X OHO ROCTHTAeTCA?



4, TToctpoitre rpadux pyniwm.
A)y=x* -4 +3;
x=3
9= |x-1]-2
x—4 x-12

¥Ypok 22. Hrorn koRTpoALROH paboTnl

Ilens: cooGors pesynwrath paloTh, paccMoTpeTs HamGonee TR-
NHYHEE OmMUOKH, pasobpaTs TpyQHeE 3a8atH.

Xona ypoka
L. Coolmenne TeMbI B LEAH YPOKE

II. Hrorn xoxTponsHoii pators

IIL. OrTReTnt B pemenny

Omeems .

BapmanT 1

1. Omeem: D(y) = [2; +w0), E(y) = [4; +o).
2. Omeem: (x — 1)%5x — 2).

3. Omeenm: Yog =8 mpu x=—1.

4. Omeem: rpahHK NOCTPOLH.

5. Omegem: 4.

Bapnanar 2

1. Omsem: D(y) = [2; +»), E(y) =[1; +w).
2. Omeem: {x — 1 X7x — 5).

3. Omeem: Yy =—Snpux= 1.

4. Omeenr: rpad MK NOCTPOSH.
5. Omeenr. -2,

Baprant 3

1. Omeem: D(y) = [2; +x), E(y) = [6; +).
2. Omeem: a(bx" — x—2), rac a # 0.

3. Omeent: ypp =9 nipu x =3,

4, Omeenr: TpadK NOCTPOEH.

5. Omeem: 4.
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Bapnant 4

1. Omeem: D(y) = [2; +w), E(y) = [~1; +x).
2. Omeen: a(6x* —x — 1), rae a # 0.

3. Omeem: Yoo =S mpux=2.

4. Omeem: rpaduk KOCTPOCH.
5. Omeem: 6.

Peuienun

Bapuant 5

1. OGnacts onpenencHua GyHxuun ¥ = 43x—6+2x* +4x -5 3ana-
CTCA HEPABCHCTBOM 3x — 6 2> 0, otxyda x = 2 u INy) = [2; +o0). DyHkunn
3, =4V3x—6 B y, =2x" +4x-5 na npomexyTke [2; +o0) BO3pacTa-
tor. Halimem y(2) = 4 - 0+ 2:4 + 42 — 5 = 11, TlosTomy o6nacts sHave-
nuit nannol dyuxumm E(y) = [11; +w).

Omgem: D(y) = [2; +o0), E(y) = [11; +o0).

2. Jina KBampaTHOTO Tpexunena 2x° — 3x — 1 sammuenm popMy:mei Bue-
Ta: x,+xz=% H x|x2=—~12—. ITycts HekoMELH TpexwieH HMeeT BHA!
ay’ +hy+c ¥ KOpHB y| K y5. Sanmmem mia Hux Gopmyns Buera:

b 3 ? 7
=N +y, =(x +1)}+{x, + D =(x +x,)+2=-§+2=5 {orkyna b=—Ea)
1 3
u -E=y,y,=(x, -0y +D =58+ +) Kl =——+ 241 =2 (ony-
Ia ¢ = 2a). Toraa HCKOMEI TpeXuneH HMEST BHA! ay’—%ay+2¢:=
ad ., 2
=-§-(2y -Ty+4),raea#0.
Omeem: %(Zyz -Ty+4),raea#0.

3xT—6x+23
x*—2x+5
3x’ -6x+15+8  3(x*-2x+5)+8

H 3ANHIIEM €& B BHIe y = = =
we v ' -2x+5 ¥ =2x+5

3. B pannol pyskuym y = BEUACIMM LCHYI0 YAaCThb

8

=3+————_ HanGonewee 3Hauenne GPYHKIRAI y AOCTHIAET, €CHH
(x-1y +4
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BTOpOE CIIATAEMOE MAKCHMANLHO, T. €. 3HAMEHATENE JPOOH MWHUMAIIL-
HBIi. 31O HMeeT MecTO IpU X =11 y =3+%=5.

Omgem: yyy =5npux=1.

4(a) Ouesnupo, 910 dysxums y = x* — Sjx| + 4 uernas u ee rpaduk
CHMMETpHYEH OTHOCHTENbHO OCH opauHat. [Ipn x > 0 diyHKuHA HMeeT
BHI: ¥ = ¥ — 5x + 4. Tpaduk nepecexacT 0CH OPAMHAT B TOMKE y =4 H
ock afcuuee B Toukax ¥ = 1 H x; = 4. Bepumua napalonsl MMeeT Koop-
Jeaarnt (2,5; ~2,25). Cmomarmrpadmxnpux:*ﬂucuuuerpmo
OTpakkaeM €ro BIEEO.

Omeem: TpaduK nOCTPOCH., X
4(6) PackpoeM 3HAK MOAYNd W 3amHIOCM (YHKOKIO y=]xi-2'|3—l B

x-3
BHAE y= l_x,ec.lmx<2, Mpu x < 2 crpoum runepGomy

Lecnnx22nmx#+3.

x-3
y—l— Ona nepecexaeT 0ch OPARHAT B TOYKE Y = —3, HMCET BCPTH-
x

KANLHYI0 aCHMITOTY X = | H ropwsoHTabHyI0 acaMnToty ¥ = —1. Ipa
x22ux#3 cTpoum npsMyro y = 1.
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Omsgem: rpadx moCTpOEH.
x—15 x=3
5. Y1065 YnpOCTHTE BHIpRKeHHe A= » yaoGno

Jr+l-4 2+4x+1
BBECTH HOBYIO NiepeMenHyi0 y=x+1, l, ormay?=x+1lmx=y—1.

Buapercse e suz: =202 4 (y40)--2) =6,
Omeem: 6.
Bapuanr 6

1. O6nacTs onpeacnenns bynkum y =3+2x-4 +4x* —8x+5 saza-
€TCA HepasecTBoM 2x — 4 = 0, orxyaa x = 2 1 I(y) =[2; +w), OyHRUNH
¥,=3J2x—4 u y,=4x"-8x+5 Ha mpomexyTxe [2; +x) BoSpacta-
1or. Haligem (2) = 3-0 + 44 — 8-2 + 5 = 5, Tloatomy oGnacts snaseHnil
naunoii dynxmm E(y) = [5; +0).

Omsem: D{y) = [2; +w), E(y) = [5; +w).

2. Jins xafpatHoro Tpexwiesia 3x” — Sx + 1 sammmenm dopmyms Bue-
Ta: x,+x,=§ H x,x,=%. ITycrs mcxoMelli Tpexunen HMeeT BuA:

@’ +by+c B xopum y; u y;. Sammmenm ans wAx Qopmyms Brera:
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b 5 1 1
--‘-'- =¥ -l-}’; =(;|:I --1)"‘(1‘1 -1)=(.).‘l +x,)—2 =§—2 =—§ (omyna b= ga )

1 5 1
8 =y =5 =D -D =55 ~(r +x)+1= =241 =~ (omy-

ma c=—%a). Torza HCKOMBELH TPEAWICH MMECT BUA: ay’+%ay-—%a=

=%(3y2 +y-1), rtaca#0.

Omeem: %(3}71 +y-=1).

5x% +10x+14
3. B nannoil dynximm y=—m4—

5x2 +10x+20-6 _ 5(x*+2x+4)=6 _
x?4+2x+4 X +2x+4

BHECITHM OEIYI0 YacTh H

3AIHOIEM €¢ B BHAC ¥ =

6
=5————. HanMenbinee sHauecHne PyHKUNA y AOCTHTAET, eClIH
G+17+3 ra

BHYHTAEMOS MAKCHMATEHO, T. €. SHAMEHATENb ApOOH MHEHMANLALIL
3710 mMeeT MecTO BpH X =—1 1 ym=5-—§-= .

Omeem: ypax=3 npux=-1.

4(a) Ouesuano, uto yHxmus y = x* — 4| + 3 uetnas u ee rpadux
CHMMETPHYCH OTHOCHTENEHO OCH OpaHAAT. TIpe x > 0 dyHKIHA HMeeT
BaL: y = X — 4x + 3. TpadBK nepecexaet och OPAMHAT B TOUKE y = 3 B
och afcuce B T09Kax x; = 1 7 x; = 3. Bepiunna napaGonk useer Koop-

JuHate (2; —1). Crpoms 2Tor rpaduk npH x > () B CHMMETPHYHO OTpa-
" A€M €T0 BICED.

¥

o
x
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x-3 »
k—ﬂ—2

4(6) PackpoeM 3BaxX MOAYNA H 3aIHNIeM QYHKIHEIO )y =

3-x
BHAE y= xH,ecnnx«:l, Mp x < 1 crpoum rumepGomy
Lecrmx21ln x#3,
3-x

y—-;—;-l- Ona nepecexacT 0ch OPAHHAT B TOUKE ¥ = 3, HMCCT BepPTH-

EaRBHYIC ACHMITTOTY X = —] u ropmasoaTansayio acaMoroty y = —1. Ilpn
xZ 1 8x#3 crposu npaMyo y= 1.

» ¥

14

1

1

1

|

1 X3

1

1

1

1

|

-1 ! .

\ 1 3 x
———————— .r--_l

1

1

1

1

i

1

1

1

Omsem: rpadax NoCTpoeH.
x-4 x-12

5. Yrobua ynpocTaTs BHpanenne A = , yaobuo
Nx-3+1 3+Jx-3 e

BBSCTH HOBYIO [EPEMEHHYI0 ¥ =+x—3, Torma y*=x—3nx =) +3.

y'-1 y'-9
v+l p+3 =-D-(r-3=2.

Bripaxenae nmeer By A=
Omeem: 2.
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Ypoxu 23-24. 3aueTHan pabora
no TeMe «KpaapaTuunas $ynkuus»

I{ens: DpoBepka 3EABEE Y9aMXCS [0 BAPHAHTAM ONMHAKOBOH
CIHOXHOCTH,

Xon ypoka
1. Coolmenne TeMbl B EAR YPOXA

IL. BapmanTui 3a3eTnol paboTsa
Bammrr 1

3x-35

1. Halizare ofnacte onpeaccHn JyHEIHE ¥ = =2J4-2x+
Jr+l

2. Haligare oGnacts 3HaucHRi Qynxmun y = 2x° — 8x.
2x -5x-3
Jl_-ul' J10-48
4,
anocnmnupameme‘,_ J_ J1_+J-
5. Tlycts x; M X; — KOpHE Tpexunena 2v — 5x + 1. Haligure snavenne
BRIPOKCHUA X,X2 + X, X,.
6. Iocrpoitre rpadux Gpynxoan
a)y=(x+1)3—-x)
6)y=Jx-l-2.
B

5% 42,50 3.5
2.5" )

8. Haiigare HapMcnpmiee 3HaucHNE GyHKUIHH y=6+J4x‘—4x—3.
ITp# XAKHX 3HA9CHUAX X OHO JOCTHIACTCAT

9. Halignre xoopaunartsl Tovuex npsasoli y = 6x — 35, parHoyaaneHHEIX
ot oceli xoopauHar.

10. Tloctpolire rpadmk Hynsmn y={’xz +4x+4,

C

11. Haligure npoMemyTXH BO3pacTaHMS M YOmBaHuS (yHKuEH
y=3x+2[x-2|—|x+]4—2.

7. YIpocTUTe BHpaKEHNE
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12. YnpocTaTe supakenye Jat —13a+45+vo? —3a+16 mpua<4.

13. Ipaman npoxoaut uepes Touxy {(0; —1) H Kacaerca rumepbonn
y=—}.Bmﬁmmmnpmmpeoemocbaﬁqmoc?
Baprant 2
A
S5x+1
1. ofmacTs =3Jx-1- .
Haiipwre onpeneneans PYHKURH y ﬁ

2. Hatizure ofmacTs sHauennit dynxan y = dx — 2%,
3x* -5x-2
3Conpaum.npoﬁbﬁ.
58 5+f3
4,
Voprenme penea 0+ B
S.I'ch'mxllucz-ltopmzl'l'pexmrena3av:2 2x - 4. Haifgure ssavenne
BHPAXCHHA X X, + X, X3.

6. Ioctpoiite rpadux Gyneman.
ayy=(x— 1)x+3);
6) y=4x+2-1
B
2.3 1 4.3 3"

7. YnipocTaTe BRIpRKEHHE R

8. HafimaTe HauMenEmce 3mavenne QyExm y =7 —3x* +4x-4.

TIpi XAKHX 3HAMCHHAX X OHO JOCTHIaCTCH?
9. Haitaure koopanHaTH Touek mpsamolf y = —5x — 24, pasHOynancH-
HEIX OT 0CeH KOOpIHHAT.

10. Tocrpoitre rpadux dynxmmm p = Yx* —6x+9.

C
11. Hadinure npOMEXyYTEM BOIpacTaHHA M yOupaung dyHrnum
y=2x+3|x-1|-4[x+2|-1.

12. ¥npocTHTe BEIpAOKEHHe Ja’+a+4+\la’-ﬁa+9 opuaz 3.
13. Ilpsmas mpoxomar vepes Touxy (0; 3) ¥ xacacrca rmmepOomsl
y=3.Bxamﬁmmmnpauannepwemocnaﬁmmoc?
x
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IIL, OrBeTId M pemennn
Bapranr 1
1. Omeem: D(y)=(-1; 2].
2. Omeem: E(y) = [—8; +w0).
3. Omeem: 2x+l.
x+3
4. Omeem: 18.

5

5. Omeem: —.
4

6. Omsem: rpaduE TOCTPOLH,

7. Omeem: %

8 Varn =6mpHx=-05mx=15.

9. Omeem: (5; 5)u (7; 7).

10. Omeem: rpadux nocTpoen.

11. PackpoeM 3HAKH MOAYIS X BalneM BHA Qynxumu y =3x+

+2]x=2|{-|x+1|-2 B xawnom npomenxyTre:
aynpux <—1 momydaeM: y=3x-2(x—2)}+(x+1)-2=2x+3 -

(ymsamia Bospactaer;
Ompu-l<x<2umeem:y=3x-2x-2)-x+1)-2=1-
$YHEIMA NOCTOAHHA;
B)npu x> 2 momyuaeM: ¥y =3x+ 2Ax—2) - (x+ 1) -2=4x-T -
(GyHKIMA BO3IPACTAET.

Omgem; NpOMEAYTKH Bo3pacTarnd (—oo; —1] H [2; +o0), IPOMEKYTKOB

yOupBanHa BeT.
12. ¥ipocTHM BHPAKCHHE Ja’ -13a+45+ja-4| =

=@ -13a+45—(a-4) =Va* ~14a+49 =|a—7|=<(a-T) =T -a.
Yureno, voa<4uja-4=~(a—Yula-7=—a—-7).
Omegem: T - a.
13. Tax kax mpamas npoxomdT uepes Touxy (0; —1), T0 ee Bum:

y=uax— 1. Eciu npamasg y = ax — | 1 runepbona y=l KAaCAIOTCA, TO
X

YPaBHCHHE ax-l=%, M ax —x— 1. = 0, HMEET ¢OHHCTBCHHEBIH KO-
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pens. IosroMy puckpumusasT D = 1 + 4a = §, orxyna a=—%. Hps-

Mas y=-%x-l nepecekaer och abeimec B rouxe x=—4.

Omesem: x = —4.

Bapwant 2
1. Omsem: D(y}=[1; 4).
2. Omeem: E(y) = (—; 2}
3x+1
3. Omeem: .
x+2
4, Omeem: 8.

SOmeem—-l-;—

6. Omgem: rpalpHK HOCTPOCH.
7. Omeaem: 2
12°

8.y =Tnpax=—2m x=%.

9, Omeem: (—4; —4) u (—6; 6).
10. Omsem: rpadnx nocTpoeH.
11. PackpoemM 3HaXH Moxyns M Halizem Bupn PyHEmEE y = 2x +
+3|x—1|-4|x+2|-1 B xaxnom mpomexyrxe:
a) mpH x < -2 noaywaem: y = 2x - 3x - D+ 4x+2) -1 =

= 3x + 10 - ¢pynxums Bo3pacTaeT;
Gympu -2 <x<lmameem: y=2x-3(x-)-4x+2)-1=

= —J5x — 6 — dynxuma yGrsaer;

B)npax > 1 nomygaeM: y=2x+3(x - 1) - 4{(x»+2)- 1 =x-12—
dynxnua BO3pacTacT. ‘
Omeem: npomexcyTin Bospactanns (—oo; —2] & [1; +eo), npomexyrox

yOrmanns [-2; 1]
12. Ynpocram sapascnne (Ja* +a+4+|a—3| =

=Ja@* +a+4+(a-3) =Ja® +2a+! =|a+1|=a+1. Yureno, mroa>3

Hlg-3=a-3nja+l|=a+l.
Omeem: a-— 1.
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13. Tax xax mpamas mpoxommr depes Touky (0; 3), 10 ee BER:
y=uax + 3. Ecid npaMan y = gx + 3 1 runepbona y=-§- KACAIOTCA, TO

YPaBHEHHE ax+3=%, Hm a¥ + 3x — 3 = 0, EMeeT eEHCTBEHHEH KO-
peen. IloaToMy anckpuMuasant D =9 + 124 = 0, otkyzna a=--§-. IIps-

Man y=—%x+3 mepeceKaeT och abcIce B TOUKe X = 4,
Omeem: x=4.



Fnasa 1I. YpaBHeHUA n HEepaBeHCTBa
€ O|HOW NepeMeHHON

§ 5. YpaBHeHUs C 04HOW NEpPEMEHHOM

Ypoku 25-27. llenoe ypapHeHHE H €ro KOPHH
Ilens: pemenne ypapHeHRN BHCOKHX cTENCHEH,

Xoa ypoka

1. Coofmenne TeMbl B NETH YPORA

Ik Hiywenme HOBOIrO MATEpHAAR :

‘VparHeHHE HAHBAIOT HEALIM, €CIIH 00 YACTH €10 ARMAIOTCA HeTHMM
BHIDIOKCHHMAMH (T, €. HE CONCPIAT ACACHHA HA BHIDAKCHHA © [ICPECMEH-
HBEMH). C NOMONIEI0 PABHOCHNILHEIX Npeolpasoeannii nenoe ypasHense
MOX@HO PHBECTH K BHOY Pi(x) = 0, rae Py(x) — MHOrowieH 1= CTENCHA.

Hpumep 1

a) [peobpasyeM uenoe ypasHerne (2x° +1) —x° =1~-3(x* -2). Hna
ITOTO PACKPOeM CKOGEH, ICPEHECEM BCE “LICHH B OAHY SACTh H NpHBE-
Aem noaoGusie unennl. HMomyuaem: 4x* +4x* +1-x3 =1-3x* +6, win
0=—4x* -4’ =1+ x" +1-3x* + 6, unn 0=x" —4x*—7x* +6. Taxum
obpasom, mBmeem ypaBHenme nsTol crenenn 0 = Pgx), rne
P(x)=x’ ~4x* - 7x* + 6 ~ MHOrOUNER NATOH CTENCHH.

(=1  3x%+5

6) IpeoGpasyem neioe ypanuenue =(x+1)%.

4 12
CHayana YMHOXHM BCe WICHH YpPaBHCHMA Ha HamMeRbmuii 06-
WHA  3BaMEHaTeNb npoﬁeii - aucno 12 n  nmoayumm:

3P =17 +3x% +5=12(x+1)". 3areM BLINONHHM NPeoOpPIZORANNS, aHA-
NOTHYHEIE HCHIONLIOBAHHEM B mpepsiaymedi 3agaze. [lomymaem:
3 6 +3 437 +5=12x+24x+12, wm 3x'-3x*+8-12x*-
-24x-12=0, wm 3x*-152" -24x-4=0. Tamm o6pasom, HMeeM ypas-
uesme yerseproli crenenn Pyx) = 0, rae B(x) =3x* —15x* —24x—4 —
MHOI'OYTEH YeTBeproil cTenmeHn.

Mu BHAHM, 4TO HECOOXOBHMO MAYUNMLCR Deiams VPAGHEHUR n-i
creners Po(x) = 0. TIpn n = 1 Taxoe ypapHeHHE ABASETCH AMHCHHEIM
(zx + b =0, e a ¥ 0 o CHPEACNCHIIO) H AMECT SANACTRCANLI KopeHs
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x=-£. Tipr 1 = 2 noayuseM KBAIpaTHOS ypasheane ar’ +bx+c=0
a

{(a # 0). KommecTBo KopHeil # CAMH KOPHH ONpeASNSIOTCS AHCKPHMH-
nanToM ypasrenns D = b* — 4qgc, Jins D < 0 ypaBrcHHe KopHEH HE HMe-

et1, ana D = 0 AMeer 0xAH XopeHs (A2 OAHHAKOBHIX KOPHS) x=-—-é-,

2a
~b+JD
2a

. Y3 paccMoTpen-

HEIX JUREIHBIX M KBaJPaTHRIX YpaBHEHHIl (pasyMeerca, CO CTApIHM
K02{#pHIHCHTOM, He DaBHMIM HYAI0) BHREM, YT0 KOIHYECTBO KOpHeid
ypapHenuA He Gonee ero CTeneHu.

B xypce puiciieit aareOphl QOKA3HBACTCA, MTO YpaBHCHHE n-if cTeme-
HH P (x) = 0 BMeeT ne boree n xopueii. Uro xacaerca cammx kopHeii, To
CHIYaIHA KamMno2o caoocree. Jlnn ypasHenwii Tpetneil B 9eTBEpTOi
crencHeli H3BecTEH GOPMYNR ANS HAXOMECHHI Kopheil. OnHaKo 1A
(bopMyILI OueHh CHONHEI M TPOMO3AKH H NPAKTHHECKOTO MPHMEHEHNS
He umeior. Jina ypaesennii mavroii u Gonee BricOKMX creneHelf oGimx
DOpMY He CYIIECTRYET H CYUISCTBOBATE He MOMKET (Kak OEUTO AOKA3AHO
8 XIX B. H. AGenem u 3. I'anva).

Bynem Hasmmath ypaerHeHHa Tperneit, weTneproit M T. A. crenencit
ypasHenusMu euicoxux cmeneneli. HexoTopHe YPaBHEHHS BBICOKHX
creneneil yaeTca PEIHTE ¢ NOMOUILIO ABYX OCHOBHEIX. IIPHEMOB: pas-
NOXEHEEM MHOrOwIeHa Py(x) K3 MHOXUTEIH WAKR C HCIIOJE3083HHEM
3aMEHEl BEW3BECTHOM.

Hpumep 2

Pemim ypashense x° + 2 ~x —2=0.

CrpynnupyeM WieHE MHOTOWIEHa B Pa3oXHM €r0 Ha MHOMCHTENH.
Tomysaem: (x° + 2x%) — (x + 2) = 0, wnm X’(x + 2) — (x + 2) = 0, win
(x+2)x* ~ 1) =0, mm (x + 2)(x — 1)}(x + 1) = 0. [pousBeacHHe MHORXH-
Tef¢il paBHO HY/NO, €CIH OfMH K3 HHX paBeH Hymo, [Tomyuaem Tpu au-
neHHEIX ypaBHeHHS: x + 2 = 0 (xopehb x =—2), x — | =0 (ropess x = 1)
ux + 1 =0 (kopeHs x = —1). Hrak, JaHKHOS KYOHYSCKOC YPABHCHHE HME-
€T TpH XOpHA: Xy =—2, o =1 Hx3=-1.

Hpumep 3

B sroM ypaBheHHH MLI Takxe OyAeM packnaaniBaTh MHOrOYIeH
Ha MHOXHTeAH. HO B NaHHOM ciydae pa3znoKcHHE OYCHBL Heode-
suAHo. OxER KOpeHs nerxo yzadams (nomobpars): x) = 1. Toraa
MHOTOYNICH HOMKEH RMETH MHOXKHTENs x — 1. IMeHHO Tako# awo-
Jcumenr M M GyneM seudenams 6 wmuozourene. Ilomywaem:

ans D > 0 umeeT ABa pasnyudHbLIX KOPHA X =
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(6x* —6x*)—x* —x+2=0, wm 6x*(x—1)—(x*—x)—2x+2=0, umm

6’ (x—1)-2(x-1)-2(x—D=0, wm (x—1)6x*-x—2)=0. Ciyuali

x — 1 =0 M yxe paccMOTpenH (¢ HeTo HaumHamH). Teneph pemum

xna.upmoeypamemeﬁ—x—2=0uaaﬁneueroxbpnu xz=§  {
1

x:=—5-

B Gonee cnoXHKX cryyasx HCHOAL3YIOT 3ameny Heuseecmuoii, OueHb
PacTpocTpaBeH Guxegdpamuie ypasienun ax' +bx®+c=0 (1. e.
YPaBHeHWS, KBAAPATHLIE OTHOCHTENBHO x’). Jna gx pemienHa BBOAST
HOBYIO NEPEMEHRAYIO J = X° '

Hpumep 4

Pewmm GuxsaaparHoe ypaprenne 4x* —5x° +1=0,

BBeZeM HOBYIO MICPEMEHHYIO = X° M DOTYUHM KBAAPATHOS ypasHe-

uue 47 — Sy + 1 = 0, xopuu kotoporo y = 1 K y=%. Bepremcs k cra-

poit nepeMERHOH x H TIOMYYHMM [Ba NPOCTEHIIMX KBAIPATHHIX YpaBHe-
A = 1 {(kopHst x, =1 H x3 = 1) n xz=% {kopHM x,=% H

1
X, ===)

1 =73 )

TIpumep 5

Peusum ypasuense (x° —2x)° —4(x* —2x)+3=0.

Tak KaK ¥ B 3TO YPaBHECHHE HEM3BECTHAA X BXOAMT TONBKO B BHIE
xoMGuHawnE x* — 2%, TO yA0GHO BBECTH 3aMeny y = x° — 2x. Toraa npu-
XONMM K KBSAPATHOMY YPAaBHEHHI0 y© — 4y + 3 = 0, KOPHH KOTOPOTO
» =1 By, = 3, Boppawiascs K HeH3BECTHOH X, IUIA ¥ HOTyHacM:
x* — 2x = 1 (kopun xu=l:|:\[2-);wyg:xz—2x=3 (xopau x3 =1,
x4 =3}, Tax HaHICHH BCE YETEAPE KOPHA HCXONHOTO YpapHeHHs.

Ipumep 6

Pewnm ypasrenve (x° +4x+3)x* +4x+1) =48,

Jlerko coobpaznTs, 4T ypaBHEHHE MOXET GHITL PEHICHO TAK XKe, KaK
H NPeNbAYINEe, €CIM BRECTH 3aMeHy ¥ = x° + 4x + 1. Toraa nonyuum
ypasuenne (v + 2)y = 48, unu 3 + 2y — 48 = 0, kopHH KOTOpOrO ¥ =8,
2 = 6. Ilpuxogyum Kk COBOKYIIHOCTH NBYX YpaBHEHuii: PHax+1=6
(xopHH X; =5, X3 = 1) n x> + 4x + 1 =—8 (wopueii rer).
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Ilpumep 7

Pewnnm ypasnesre (x — 1)(x + 1)(x + 3)(x + 5) = 105,

gpnpememmamﬁmqnnmooooﬁpmmm(x—l)(x+5)=
=x"+4x =35, (x + 1)(x + 3) = 2* + 4x + 3. [TosTOMY, H3MEHHB HOPA-
JAOK YMHOWCHHS COMHOXMTENSH B HCXOJHOM YPABHEHMH, MOTyYHM:
[Cc— 1)(x + S[Ce + Dix + 3)] = 105, wm (& + 4x — 5)¢ + 4x + 3) = 105.
Janee 3Ta 2afaya pemasTes aHATOMYHO Npeabiaymeil. Beeaem saneny
y=x2+4x—5nnonymypaamnue){y+8)=105,mopnuxomporo
1 =—15 uy,=7. Peumum ypapsicaus x* + 4x — 5 = —15 (xoprci He uMe-
e'r)ux2+4x—5=’?(xopmlx,=-6ux3=2).

Tpusep 8 '

Pemnm ypaeuenue (¢° + 3x — 8)° +2x(x* + 3x - 8) - 327 =0.

Mmuorownes, koTophiii cronT B jeBoil JacTH YPABHESHHA, IETKO CBECTH
K OFNHOPONHOMY MHOTOWICHY /IBYX DEPEMCHHRIX, SCHH BBECTH 3aMEHY
y=x*+3x — 8. TOr5a ypaBHEHKE NPRMET BRE: ) + 2xp—3x° =0. Peums
€10 KaK KBANPATHOE YPABHCHHE IO NEPEMEHHOH Yy, IOyvHM: ¥ = ~x + 2x,
T. &. y = =3x u y = x. Bo3Bpainasch k nepeMeHHoi X, HMEeM RBa ypaB-
memns: X° + 3x — 8 = —3x (xopun x.‘3=—3:I:Jﬁ)nx;+3x—8=x
(xopun x3 = —4 B x, =2),

JIOCTATOMHO 4AcTO BCTPEHAIOTCA Nejibie YPABHEHHSN, TPEOYIOIEAE 1ic-
CREQOBAMUR ROPHEN.

Iipumep 9

Joxaxute, uro ypasnenne (¥° + 2x + 2} — 4x + 5) = | me umeer
xopHeit.

PaccMoTprM QyuxumE ¥, =x° +2x+2=(x+11 +1 u y, =" —dx+5=
=(x-2)" +1. OaeBunnO, 410 3 = 1 u y» 2 1. TosToMy IpoM3BEAEHHE
Y2 2 1. YToEMM 310 HepaBeHCTRO. MYHKIMA )4 HMEET HAHMEHBIIEE
spavenne (passoe 1) npft x = —1. Ho torma p(~1) = (-3 +1= 10 u
Opom3BeHieHne yy): > 1. AHUIOTHUHO DYHKIHA ¥, HMEST HANMEHEIICE
snaseHne (papHoe 1) npu x = 2. Toraa yy(1) = 2° + 1 = 5 n BHOBb Hpo-
magenetme yy; > 1. [osTOMy mpM Bcex 3WATMEHHAX X TPOM3BEACHHE
Y2 > 1 B IaHHOE YpaBHEHHE KOPHCH HE HMCEET.

Hpumep 10

MpE kakHX 3HAYEHHSX @ KOPHH YpapHeHHS X° — 2ax +
+{a+)a-1) =0 npunagnexar npomexytey [-2; 1]?

INMpexae Beero  pemuM  3T0  KBAOpPAaTHOE  YPaBHEHHE:
x=at~’a’—(a’ ~-1)=azl. Tlo ycnoBmo 3amaus DOTYYaEM CHCTEMY
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HHBIX THHEHHEX HCTB “22a+lx), HAH -3<a<, oT:
oo Hepase 2<g-1<l, _1<a<2,

Kyaa—1<a<0.

B pane cny4yacp KODH# YpaBHEHHS MOTYT HMETL JOCTAaTOMHO Ipo-
MO3IKHH BHA H ViA PEIICHAA 33790 NPUXOANTCA HCRONL3OBATH 2pa-
Quvecxoe npedcmaenenue yPaBHeHu.

Hpumep 11

Ipy EAKWX 3AAYCHAAX @ OAHH H3 KOPHeH  YPABHCHRA
x* +3x+a~2=0 Gomsine 4, a Apyroii Meunme 4?

Hatinem auckpuminanT ypasticss D=9 — 4(a—2) = 17 — 4a n xop-

x ~3417-4a ';7-40 TIoHATHO, 4TO AHAIMTHYCCKOS PEIICHHE 3a3auH
BLI3LIBAET TPYAHOCTH, T. K. CBOAMICA K PEIICHHIO APPALUHOHANBHEIX
nepapencts. TlostoMy paccmMoTpuM dynkuaio p = x* +3x+a—-2. Tpu
BCEX 3HA@YEHMAX napaMerpa a ec rpaduxkom ABmiercn napabona, Ha-
npaBRcHHAA BETBAMM BBEpX. Ofcynum taxue napaboubl, nepecekaro-
wue ock abenpice. TIpu 3TOM TOUKM HepecedeHUs ABIAIOTCA KOPHEMH
ypaBHeRua x° ~3x+a—2=0.

Ha pucysdke npenctaeieun napaGona 1, y xoropoil ofe Touwru
nepecedeHua x meHbiie 4; napabona 2, y xoTopoil onHa #H3 TOYEK
meHbure 4, a apyrax Sonvme 4; napabona 3, y xoropoli obe Tours
foapure 4.

VIRWIVA

YCAOBHIO 3aA3%H YAOBRCTBOpACT Napabona 2, Ans KOoTopoil (B OTIH-
une oT napabon 1 u 3) 3{4) < 0. TIpn Takom ycnosuu napaSona obaza-
TeNLHO NepecekaeT ock abcuuce (T. e. JaHHOe ypaBHeHUe o0S3aTeNRHO
HMEET KOPHH).

4 AMH. Pypyxoms, C.A. Tioasxons, 9 XA,
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Hafinem y(4) =4 +3 - 4+ a — 2 = a + 26 ® pemTAM HEPABEHCTBO
a+ 26 <0, orkyna @ < —26. HMeHHO NPH TAKAX JHAYCHUAX @ YCIOBHS
3a0a4H BHINONHEHbL.

YacTo BCTpEIAlOTCS Lielbie YPARBHEHHA, CONSMKALIIHE MOOVAN.

Ilpumep 12

Pemum ypasuesme x* —2x° +[x|=0.

Jina pemienns ypaBHEHHA PACKPOEM 2HAK MOAYNS, PaccMOTpes JBa
cayqas.

a) Ipn x = 0 ypaesenne uMeeT B X° —2x° +x =0, wm x(x - 1> =0.
Kopau 31010 ypasrenns x = 0 v x = | yA0BNCTBOPAIOT YCNOBHIO X > 0 1
ABAAIOTCA PEMICHAAMH AAHHOIO YpaBHEHNA,

6) TTpu x < 0 ypanenne umeer Bap: x° —2x* —x=0. Tak kak x £ 0,
TO pasfgenHM Bceé WICHH HA X H NOJYYHM KBanpaTHOE ypasHeHHE
x* —2x — 1 = 0. Ero xopHu x=1+2. Ycnosuio x <0 YAO0BJNETRO-
PACT TONBKO KOPCHb X = 1-+/2, OH H ABAFETCA pelIeHHEM AAHHOYO
YPaBHEHHA.

HTak, ApHHOE YpBBHEHHE HMeeT TpH KopHa: x| = 0, x; = 1 ®

X, =1-42,

Tipunep 13

PemnM ypaeHenue ,3.1:2 +5x—9|=|6x+15|.

O4eBHHO, Y70 CCTH MOAYAH ABYX BHMPROKCHHH PARHH, TO OHM THOO
PaBER, 00 NPOTHBOHOAOKHH 1O 3HAKY. PaccmoTpan i cayvan.

a) 3x% +5x-9=6x+15, umu 3x* —x—24 =0. Kopun 31010 ypasse-

8

HHAX, =3 H X, =—§.

6) 3 +5x—9=—(6x+15), umu 3x’+1lx+6=0. Kopuu asmoro

YPaBHEHHSH X, =—% HXe=-3.

TaxuM ofpaszoM, AAHHOE YPABHCHHC MMECT YCTHIPDC KOPHS: X = 3,
8 :

=—— —-an‘=—3
n=-3 BET3 .

B pane ciyuses NpH pellleHHWH YPAaBHCHHH BHCOKHX CTeneHeH ¢ mna-
paMeTpaMH YAOGHO pPellaTe YPABHEHHE OMHOCUMEAbHO napaMempd.
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Hipumep 14

Pemum ypauenne x° —2x° —(wm’ —m-Dx+m* -m=0.

Hmeem xybuvecxkoe ypasHenue c napaMerpoM. Ilpa sroM mapa-
METP m BXOOMT B YPABHCHHC B CTCNEHH He BHIIC BTOpoil. ¥ a0o0no
CUHTATH NePeMeRuyi} M HEu3GeCmuOtl, 8 nepemennyIo X napamem-
pom. Tlonyuaem ypasmemme x°—2x’ —m’x+mx+x+m’—m=0,
i (1-x)m* +(x—Dm+x* —2x* +x=0. OTHOCHTEILHO NePEMERnOH
1 3TO YPABHCHHE YXKE ABIACTCH Keadpamuuv npum# 1, tae a=1 —x,
b=x-1#1 c=x*-2x"+x=x(x-1)". Haiinem AHCKpAMUHAHT
D=bwdac=(x~10 -4(1-x)x(x=1) = (x=-1Y(1-4x+4x*) =
—(x-Dt(x-1)(2x-1) _

2(1 - x) -

{(1-x)F(1-xX2x-1) ({A—-xX1F7(2x-1) 1F(2x-1
_0-3) 2(1_33( _( )z((l_x) D_1EEED ey 4
1-2x+1_ m=l+2x—1

=(x-1'(2x-1)*, ero xopuu m=

1-x

=x. Pemiup nuneiinoe

OTKyNa m=
ypasreHuS m = 1 ~ x, Baifiged x = | — m. Hrak, Hauny nsa xopus:
x=l-mux=m.

Kpome 1oTO, Ang ypapHetna (1—x)m’ +(x-Dm+x*-2x" +x=0
Heobxonumo npoeepuTs sHARCHUE X = 1. BaauM, yto x = | Taxe asnd-
€TCA KOpHeM faHHoro ypaerHeHus. Hrax, AanHoe yQHueckoe ypaBne-

Hise HMEeET TPH KopHA: X1 = | —m, x;=mHx3= 1.

Donbiie TPYOHOCTH CBATAHE ¢ YPABHCHHAMH, OQHOBPEMEHHO CO-
IEPAAIEMHE MOOYAL U RApaMEnPHl,

Hpumep 15

Tipn xaxux 3HAUCHANX MApamMeTpa g ypasaenne [x— 1|+ [x + 2| =ax + 1
HMEeT eANHCTBECHHEN KOpPEeHE?

VaobHo pemmrs 3aaauy rpaguuecku. PaccMoTpaM ¢yHRUMIO
n =l - 1|+ |x + 2| K, packphiB MOAY.IH, OCTPONM e¢ rpaduk. Ha yua-
c1xe AB dynxupa umeer puI; Yy =—2x — 1, Ha ydacrke BC—y, =3 u na
yuactxe CD —y = 2x + 1. Iipw Bcex 3na%cHMAX g PacCMOTPEM rpafpuk
Hynxipm p, = ax + | (npambie a, 6, 6).
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y
A
A 6 a D
y'=_2x_l\ \ /! y=2x+1
L] 1=
> \y= 3
B

VA
| ‘\1/5
N

OueBHAHO, 4TO eciiM TpaMK ¥, HAXOAMTCA Hwke ydactka CD
(r. . 0 < g < 2), TO ZaHHOE YpaBHEHHE KopHei He umeet, Ecnu rpadmk
2 cosmagaer ¢ ywactkom CD (T. ¢. a = 2), To yparHeHHe HMeeT Hecko-
HegHOe MHOXeCTBO pemenuii. Ecnn y; nepecexaer yyactok BC (npamas
a), T0 YpaBHeHHE HMEET eAMHCTBEHHbEH KOpPeHE (1. e. mpu a > 2). Oge-
BHAHO, YTO ¢CNH rpaduk y; Haxomurea He HHke npaMoti 6 (napannens-
#oii Y9acTKy AB), TO ypaRHeHHE TaKKe HMEST OAHM KOpCHb (T. &. npu
a < =2). Kpome Toro, ypasHeHHe HMEST SIUHCTBCHHOE pellicHHe, eClH
OpaMas y; NpoxoauT depes Ttouxy B(—2; 3). Tlomyywaem ypashennc
a(-2)+1=3, orxynaa=-1.

Hrak, mpu @ > 2, a4 < —2 H g = —1 JaHHOS YPABHEHHE HMECT SAHUCT-
BEHHHI KOPEHD.

I11. KonTpouanubie Bonpochl

1. Onpenenenue nenoro ypaBHeHA.

2. bUKkBajpaTsioe YPABHCHHE H €10 PEIICHHE,

IV. 3ananne ma ypoxe

Ne 265 (a, B, 1); 266 (a, 6); 268; 270; 272 (a, B, A); 274 (6); 276 (a, B);
278 (a, 1); 281 (6); 282 (a); 283 (6); 284 (a).

V. 3aaanue Ha QoM

Ne 265 (6, r, ¢); 266 (&, 1); 269; 271; 272 (6, e); 274 (a); 276 (6, r);
278 (6, n); 281 (a); 282 (6); 283 (a); 284 (6).
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VL Teopuecxue 3an2nng

L. /inneiinnie ypasBenns

Pemnre nmuuefinoe ypaBHEHHE,

DM+3=5x-1; 10)3x—2|+2x+2|=7;

2 -2=2x+1; 11) [3x+ 1| + 55 =7 =|dx - 2|;
3 - =3 12) 23+ 3] -3 — 1 =[x +2;
4) |x+1|=‘-%r, 13) x— 1| +x+2{=3;
S)x-2+x=2; ) pr=-3-Kk-1=2

6)[x +3| —x=3; 15)(@a-1x=d*-1;

7 I5x—3|=Px-5|; 16) (a+2x=a"-4;

) |7x ~ 4| =2+ 1[; 1 (@P -9 =a+3;
9)[2x—3|+3k+1=7; 18)(16 -’ x=a+4.

OnpeaenuTe KOIHIECTBO KOPHEH ypaBHeHnS,

19)x-2|+ e +3j=a;

20} +4| - |jx—3|=a.

TipH KAKMX 3HAYCHHAX ¢ YPABHCHHE HMEET HE MCHEE TpeX KopHeii?

2D x+5|— k-2 =ax+3;

2)jx—4|+[x+2|=2+a

Haitnure Bee 3HAYuEHHA NapaMeTpa Q, NpH KAXIAOM H3 KOTOPHX ypap-
HEHME MMCCT JBA PAIMYHBIX KOPHSA, PABHOYAANCHHKIX 0T TOYKH X = 5.

23) |4x+9a+5|=[10x+8a-3;

24) | 10x+7a~5}=|3x+2a-1|.
Omeemui: 1) 1; 2)—1; 3) % u2;4) —% u —1,5; 5) (—oo; 2]; 6) [3; 0);

N-181;8) % B9 -14n1:10-1 0 1; 1) 1; 12) -2 -% n0;

B2 1514 1;1S)nppuatlx=a+ 1, opua=1
xe(—0;0); 16)mpua#t 2x=a—-2; 0pu a = -2 x&(~0; »);

1) npu a £ 43 x=a—13; npHa=-3 xe(—w;o); nppa=3 xed;

18) pu a # +4 x=4L; npia=—4 xe(—o; @), npua=4 xeQ;
-

19) npn a€(—<0;5)—0; mpr a = 5 — o; mpu @ €(5; ©)-2; 20) opa
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ae(—t; —DU(T; ©)—0; npu a =27 — o, opu ae(-7; 7)-1; 2])a=2;

2a=-2;23) a= —-1-1-;—5-; 24)a =—ﬂ.
22 8
2. Xsagpatnble ypanHeHHs
Pemwre ksagparuoe ypaBHeHHE.

1 (x*+27x-57) =(x* - 3x+1);

2) (x* —12x+20) = (x* +2x-12)%;

3) Bx+T7) =(2x)°%;

4) 5x+4) =(3x)%;

S) (x—2P +(x -4y =2(x-3);

6) (x-3)* +(x-5) =2x-4)%;

7) 2?4233 +83 = —4x;

8) x? +2x+/5 4 845 = —4x;

9) |x2+11x +28|=|x2-14];

10) | —11x+24|=|x*-12);

1) [5x-24|=x>+2x+6;

12) [3x-19|=x*-x+4;

13) |5x2 - 7x+3|=2x-1;

14) |8x* -10x+3}=2-x;

15) |22 - 4| + |52 =9 =25 -13;

16) [»* -1} +| ¥ —16|=2x* —17;

17) x* —(14a-9)x+49a* —63a+20=0;
18) ¥ —(14a-3)x +49a% ~21a+2=0;
19 x*-(Ba+2)x+2a*+Ta-15=0;
20) X +(a+2)x-2a*+7a-3=0.
Haiismre Bee 3uaueHn g, NpH KOTOPEIX YPABHCHAS HMEST ABA KOPHAL
21) & ~6x+a=0;

22) ax’—5x+%=0.

Tlpu kakkx 3HAMEHUAX G YPABHCHHE HMECT KOPHUT
23) ¥* —18%+100 = a;

24) - +12x—-21=a.
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Haiinare napn (x; ) UeIBIX 4MCeT X H ¥, [VIA KOTOPHX BHIOAHEHO

PABEHCTHO.
25) 4x+ 6xy -9y =11;
26) 3x+ 6xy—-10y =12;
27) 2x-y)* +27(3x— y)* = 25;
28) (2x+ ¥)* +18(x + ¥)* =16,
2)3(x-1)t +4(p+2P =T;
30) 2(x —3)? +3(y - 2)° = 5.
31) Vpaenenue 3x* +ax—1=0 umeer kopan x A x;. Hafimre:

a)x, +x3; r) X +x3;
6) x1x%2; &) |xy —x3].
1 1
B} —+—;
X

32) Haiianre sHaYeHAA NAPAMETDA 4, TIPH KOTOPHX KOPHH YPABHCHHA
(x—64)* +(x —24)* =128 CHMMETPHTHH OTHOCHTEIBLHO TOUKH X = 12.

33) Halimre 3HaYCHHA NAPaMeTPa @, TIPH KOTOPHIX Gontumidi xopent
ypaenesns x° —(20a—3)x+1002° -30a=0 » 6 paz Gom.me, uem ero
MeHbIHH KOpeH.

34) Kopem ypasresma x° ~(a+3)x+a+5=0 ormmamorca s 2 paza. Haii-
JIATE SHAYCHHE NAPEMCTPA 4 ¥ KOPHH ypaBHeHHs X° —(a+3)x+a+5=0.

35) Ipn xakHOM 3HAMEHHH NapaMeTpa @ HalinuTe MACHO pemenuit
ypapuerna 9(3x—-1)a* - (21x-19)a+2(x-1)=0.

36) Halinute 2HayeHMsa nDapaMeTpa o, TIPH KOTOpPHX YpPaBHEHHS
X +3x+7a-21=0 u x* +6x+5a—6=0" umMetor xors 61 oauu 06-
HIHi KOpeHb.

37) Tlpu xaKkEX 3Ha9EHHAX @ KODHH YpaBHCHHS X’ —2ax+
+(a+1)a-1)=0 npunannexar npoMexytxy [—5; 5]?

38) TIpu KaKuX 3HAYEHWNX @ OJMH KOpEHE ypasHenus x° —(a+1)x+
+2a* = 0 Gonbue 0,5, a Apyroii mensme 0,57

39) Ilpu xaxkoM 3HAYEHHMH & CYMMa KBARPATOB KOpHel ypaBHeHHA
¥ +(2-a)x-a-3=0 mumnMancuas?

Omeemor: 1) —14; 2; 2:2)1; —6; 4; 3) 13 1; 4 -i; 1; 5) 3;

15 4 9

1
7
6) 4, 7) ~243; ~4; 8) -2V5; ~4; 9)-3,5; =2; —ﬁ; 10) 1,5; 4; %f-;
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1) -9; 2; 12) -5; 3; 13) 1; 14) %: 15 15)- (=003 =3]U[3; o0);

16) (~0; ~4lU[d; 0); 1) x=Ta-4ux=Ta-5;18)x=Ta-1n
x=Ta-2; 1Mx=2a-3nx=ag+520x=a-3nux=1-2a
21) (=3; 3% 22) (=5; 5); 23) [19; ); 24) (—=;15); 25) (15 —1);
26) (4; 0); 27) (5; 15), (—5; —15); 28 (4; —4), (—4; 4); 29) (0; -1), (0; -3),

(2;-1),(2; 3% 30) (2, 3), (2 1), (4; 3), (4; 1); 31(2) -%. ® —%, (8)a,
Ja’ +12

) ‘”6,(;:) 32)3;33)%;34)npua=3x=211

x=4,nmpua=-45x=05ux=1;35) npu a#% H a:%-l, nmpu -

a—%—w — a=——0‘ 36) 3; 37) [4; 4]; 38) [—% 1) 39)1.

3. Ypasuenns BHICOKNX cTenenel
Pemmre ypasnenne.

1) x* -25%* +60x-36=0;

2) x* =16x" +24x-9=0;

3) x* -92° +20x = 0

H -7 +12x=0;

5) (* +4x)x® +4x—17) =—60;

6) (x* — Sx)(x* —5x+10)+24 = 0;

D +10x+16) +(* +11x+24)° = 0;
8) (x +6x—T72) +(x* +15x+36)* =0
9) Bx+y—-4 +(x+y-2)’ =0

10) (x-2y+1)* +(2x+y-3)* =0;

11} (x=4)x=3) =(x=3)x~4)’;

12) (x+4)x+5)° =(x+5)x+4).

Ilpn xaxoM 2HAYCHHH @ ypaBHeHME HMecT ABa kopra? Halizmre aa
KOpHH.
13) ¥ +6x* +ax =0;

14) 4%* +4x* +ax = 0;
15 2~ =7 +x+6=0;
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16) x* +x* —3x* -5x-2=0;

17) (2% ~x+1) +6x =1+9x";

18) x* +1=2x+(3x* —x-2)%;

19) (x=2Y(x* - 4x+3)=12;

20) (x* +6x) ~2Ax+3 ~17=0;

21) (F = Tx+130 —(x—=3)x—4) =1;

22) (#* -5x+ 7 —(x-3Kx~2) =1;

23y (x—2Yx— 1 (x+2Xx+3)=60;

24) x(x+1)(x+2)x+3)=120;

25) 2x* — X (x+2)—(x+2)* =0

26) 3x* + 2% (x—2)—(x-2)* =0,

27) (3 - 4x-12) + (3 +4x=12)" = 2x* —4)(x* - 36);

28) (2% ~2x-15)% +(x* +2x=15)* =2(x* -9)(x* -25);

29) x* +5° + 22 +5x+1=0;

30) 2x* +3%° —4x% -3x+2=0,

31) Roxaxure, aro ypaprenue (x° +2x +2Xx* —4x+5)=1 ne umeer
Eopneil,

32) Hoxaxmre, uto ypassemue (2x° —4x+3)x* —2x+2)=1 mmeer
enHHCTReHHEI KopeHs x = |,

Omeemu: 1)=6; 13 2; 3; 2) 2++/7; 1;3; 3) 0; £2; +4/5; 4) 0; +43;
*2;5)6;6;,-5;1;2;6) 1;2; 3, 4, 7) -8; 8) -12; 9) (1; 1); 10) (1; 1);
11)3;35: 4, 12) 5; 45;4; 13)mpua=0x=—-6u x = 0, opn

a=9x=3uax=0; 1) npra=0x=-1ax=0;mpra=1 x=—% H

x=015-2;-1; 1;3;16)-1,2; 1 0;-1; 1; 18 —%; -1:1; 19) 0; 4;
20) -7; 1; —5; —1; 21) 3; 4; 22) 2, 3; 23) 4; 3; 24) -5; 2; 25) 2; -1,

521 1

26) 1; -2; 27) 0; 28) 0; 29) ;300215 1; >

2
VIL ITogpenenne HTOrOB yPOKS
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Ypoxn 28~29. lipofHbie panHoHAJbHbIC YPABHEHHS
Iens: peticHHE PALMOHANLHEIX YPABHCHHIA.
Xon ypoxa
L. Cooliienne TeMHN H HeAN YPOKa

IL. ITosTOpenme W 3aKpenIenNe NPOiACHEOT0 MATEPARA

1. OTBeTH Ha BONPOCH NO AOMAIWIHEMY 3aNaHHIC (pas0bop HepemieH-
HEIX 380149).

2. KoHTpomb ycpoeHus MaTepRana (camocToaTenbHas paora).

Bapnant 1

Pemwre ypapHense.

1) (3x-2)x* = 2x(3x—2)+8(2-3x) = 0;

2) (x+2X%% +x+1)Xx~1)=28.

3) Mpu ecex 3HAMEHBAX NApaMETPa a ONPENENHTE YHCNO PeiUeHHH
ypaBHeHns |x2 —2|x|—3| =

Bapuanr 2

Pemsrre ypasHeHHE.

1) (5x - 3)x* —2x(5x-3)+3(3-5x)=0;

2) (x+3)x* +2x~1¥x-1) =35.

3) Mpu Bcex 3HAYECHHAX NAPAMETPA ¢ ONPEACAMTE YHCIO PeIMEHMI
ypaspeHna |x’ +21x|—8| =a.

I11. H3yuenne HOBOTO MATEPHAIS

Vpasaesne Wx) = () Ha3WBAKOT JPOOHLIM POYHOKATORINM YDABHEHH-
€M, 0/ gupadicenue Y(x) ABNACTCH OpobibiM (T. €. CONEPAHT ACTEHHE
Ha BRPAXEHHS ¢ NepeMeHHBIMH).

Hns PEUCHIA PANHOHANLHOTO YPABHCHNA €10 HeoOXOmHMO npeobpa-
308amb 8 AUHEINOE URY KEAOPAMHOE YPAGHEHUER, PEuitimb SN0 YpreNe-
Hue u ombpocums me KOpHU, Komoptie He exooam & O3 (ofiracms do-
RYCHTUMBIX SHAYEHUL) UCXOOHOZ0 PaUOHARBHO20 YDAGHEHUR.

. .
Taxmnmnnoeypamemenxomnnpaxeme ——l,‘rox 1£0,

W x # 1 (910 asagerca OJ13).
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VpaBHERNE MPUHMMAET BAX: X° = 2 — X WM ¥ + x — 2 = 0, KOPHH KO-
Topore xj = | B x; = —2. OnHako x) He SBANCTCA KOPHEM MCXOAHOIO
YPABHEHES, MOITOMY BAHHOC YPABHCHHE UMCEET TONLKO OHH KOpPEHD!
x==2,

Hpumep 2

1 a-l

PeliIMTs YpaBHECHUE —= ——

x a+x

OJI3 yparHeHHS OUPEACNATCA YCAOBHAMH: x £ 0 1 x # —a. Hzba-
BMBIIKCH OT 3HAMEHATENEH B ypasHEHHR, HAPUMED 3a CUET YMHO-
JKEeHIA "WIEHOB YpAaBHeHHA Ha x(a + x), monyuuM: g + x = x{a — ).
D10 ypapHeHHe SBNAETCA JHHEHHWM OTHOCHTERRHO X W HMEET BHA:

a=x(a—2).Tlpua-2 # 0 (1. e. a# 2) xOpeHb YPaBHEHU X =

a
a-2’
npa a — 2 =0 (1. . a = 2) ypasuenne umeer guA: 2 = x - O v ®op-
He# He aMeer. OnHako Ana Rafinennoro (NpH g # 2) KOpAs ypaphe-

HAA x=

a
2 MOTYT CYMECCTROBATE TAKHE &, MTO X = 0 mnut x = —q,
H TOrga AJA TAKHX @ HCXONMHOC YPABHECHHE Kopueﬁ HMETE HC Gy.II.ET.

Tak kaw x=aa—2, TO [n4 oTGOpA TAKMX @ PEUIHM YpaBHEHH:

2 =0n
a-2 a-2
BTOpOE — KOpHM g = (0 M a = 1. Utak, npu a = 0 wim a = | Hcxoanoe
YPaBHCHHE TAKKE lcopneﬁ HE HMeeT. YUuTHRas BCe BHINICCKA3AHHOC,
MOXHO sanmcats oteer: npu a € {—=o; 0)UO0; DUA; 2)U(2;+«)

=—q. TlepBoe yparHeHHe HMeeT xopeHb a = 0,

a
x=—— np ae{0;1;2}xed.

Tpu pemenyy panHOHANEHLIX YPABHESHHH B 0OCHOBHOM HCIOMB3YIOTCA
TE ¢ OPHEMEL, YTO B NPH PErieHrd anrefpanueckux ypapHeHul, Ha-
NpEMED 3AMEHa HCN3BECTHOM,

HIpunep 3
Perms e ¥ +2x+]1  x +2x+2 _‘:f_
% x2+2x+2 2 +2x+3 6

Jlerxo npoBepHTE, YTO 3HaMeHaTenn Apobeii He oOGpamaroTCs B HOME.
Tax k8K HeHsBecTHaS X BXOJHT B YPABHCHHE TOJLKO B BAie KoMbnna-

umlxz+2x,mnnenm3aue1{yﬂensmoﬁ:y=xz+2xnnony‘mu
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ypassenme <+ 2= -, wm 5)7 + 13y = 0. Kopsm 31010 ypasne-

HuA yy =0, y2=—%. BepHyBmuceh k crapoli nemspecTHoll X, peInHM

ypasuenus ¥ + 2x= 0 (kopun x, = 0, x; =-2) u x* +2x=—% {xopueii

HE UMeeT).

Ilpumep 4
¥ -10x+15 3x
Penmum, ypasH: = .

e P —6x+15 X —8x+15

B naBEHOM ypaBHCHHM 3aMCHA HEHIBECTHOIH HE CTONL OSCBAZHA, KAK B

g:euuaymeu. OpRaxo MOXKHO 3ANCTHTE, IT0 NOBTOPACTCH KOMOHHAIAR
+ 15, roropyio ® obGozpaunM y. Toraa mONYIHM ypaBHeHHe

y-10x  3x
y-6x y-3%

3aMeTAM TalCKe, 9TO AONKHE OWTH BHIIONHEHH! YCIOBRA: ¥ # 6x H
y # 8 (OI13). Penm Teneps ypasuenne y° —21xy+98x% =0 otmocw-
TENLHO HEH3BECTHOH ¥ B noMyInM: ¥ = Tx H ¥ = 14x (0ba xopas yRoB-
nereopmor OJI3). Bosppaniaact k nepeMeRHOH X, UMeeM YpaBHenms
2 + 15 = Tx (vopHeli ue HMeer) u ¥ + 15 = 14x (kopru x, =734,
x,=7+34). “

Bo MHOTHX ciy3anx niepej 3amenoli Hew3BecTHOIN B ypaBHeHWH ero
neolixodumo npeobpazoeams.

Hpumep

PemuTs ypaBHeHEe x° +

, 1m ¥y -21xp+98x* =0,

2356
(x+57

CoBEpIICHHO RHE OYERHAHO, KAKYI0 HOBYID HEH3BCCTHYIO MOXHO
sBecT. Hexoas M3 CTPYKTYPH YPaBHEHNHA, BHUICIHM B JcBol wdacrd
NOMHEI KBAAPAT pasHOCTH. JiAA 3TOro BHYTEM M MPHOABHM BHIpaXe-

2
Hie lox [Monyaaes: [x’—z-x 3x +( 5x]]+10x;=“’ ANH

x+5 x+5 \x+5 x+

2
[x—-s—x)+£=ll, M [ * J +10 xzs—11=0. Beenem Ho-

11,

x+5) x+5 x+5 x+
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2
BYIO TICPEMEHHYIO ¥ = J: 3
x

¥ + 10y — 11 = 0, kopHH KOTOpOro », = | K y; = —11. Bepuemen k cTa-
poii nepeMernoi. [TonyyaeM ypasHeHns:

H MONYy4YHM KBANPATHOE YPaBHEHHE

X 1+4/21
a)m=l, mxz—x—5=0.l(opnﬂ X2 = B
6)%:-]1, win X° + 1 1x + 55 = 0. YpasHeHue xopHeit He HMeerT.

TpenBapHTENbHNE #peofpasosanus YPABHCHAS MO3BONAIOT 3HAUM-
TEABHO YHPOCHUNL €TO Petuente.

Tipumep 6
X+2x+42 x*+8x+20 x*+4x+6
PellTL ypaBHCHHE + = +
x+1 x+4 x+2
2 +6x+12
—_—
x+3

Chavana B 00eHX 4YacTAX YPaBHEHMS &bldeaum yeayio wacms. Jina
IT0r0 B YMCAMTEne Kaxaol Mpobn BHIHENHM KBANPAT 3HAMEHATENA H
(x+l)2+l_'_(J|:+4)2 +4

x+1 x+4

BHINOAHNM noynennoe neneane. Ilomyanem:

2 4
x+2) +2+(x+3) +3, HIH x-l-l+—l +x+4+
x+2 x+3 x+1 x+4
2 3 1 4 2 3
=x+2+——+X+3+——, WIH —+ = + . Jams-
x+2 x+3 x+l x+4 x+2 x+3
Hefiluue npeoGpasoRaAHHA COCTORT B HONYUCHHH B KAXI0iH YacTH dpobu
C OOURAKOSHMY BUCRUMERAMY. JIIA 1010 3anAIICM YPABHCHHE B BIAC
4 3 2 1 x x

x+4 243 x+2 x+1 0 T Tx412 24342
NOAk3yeM CBOHCTBO npomopusu u nomydsM: x(x% +3x+2) =
=x(x* +7x+12) nmm 0 = x(4x + 10). Kopuu 31010 HENOAHOro KBaj-
PaTHOTO ypaeHeHRE Xy = { H x; = —2,5 SBAMIOTCA TAKXKC PCIICHHAMM H
JAHHOTO YPABHEHEA,

JIOCTATOYHO YACTO BCTPEUAlOTCA DALMOHANBHLIE YPAaBHEHWA, COHep-
XIAUHE MOOYAU,

He-
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Hpumep 7
PemuTs ypasreHue

-3 _
-2-1
Packpoen 3naKH MOAyneif, paccMoTpes TpH Ciydas.

a) Ecim x < 0, nomyuaem ypaBHeHHe -—-:J-E-_—-?'—=l, WH=-x -3=
—(x-2)-1

=-x + . 310 ypaBHeHUE KOpHEil HE HMECT.

x-3

6) Ecoa 0 < x < 2, nonyuaeM ypaBHEHHE ——— —— =],
-{x-2)-1

HIH

%-_—3=l (riput aroM x # 1), Wi x — 3 = 1 — x. Kopens 1010 ypaBHeHls
-x

X = 2 He BXOIOMT B PacCMATPHBACMLIN MPOMEKYTOK U He SRISETCK pe-
IICHHEM AAHHOIO YPABACHUA,

x-3 x-3

p} Ecnn x > 2, nonyuaem ypasHenue =], nnn —3=1 (npm
x—

x— —
aroM x # 3). Fimeem Toxaecreo. IloaToMy pemicHHEM 3TOr0 YpanHeHH
ABNAIOTCH NpoMexyTRH X € [2; 3)U(3; + ).

IV. 3apanne na ypoxe

Ne 288 (a); 289 (6); 290; 292 (a); 293 (6); 294 (a); 295 (6); 297 (v);
298 (a); 299 (6); 300.

V. 3apanme ma gom

No 288 (B); 289 (a); 291 (6, B); 292 (6); 293 (a); 294 (G); 295 (a);
297 (6); 298 (6); 299 (a).

V1. Teopaeckne 3ananHs

Peumte ApoSHO-PAUMOBANEHOE YPABHEHHE,

1) — e c) PRI B
|x+2. ™ |#-2d &P -20°
9 4 1

2) ——=— 4 - =3,

)|x+8| % )(x’+2x)’ |? + 22 ’

Haiignre Bee 3paveHus 4, IPH KOTOPHX YPABHEHHMA HMEIOT XOTA OB
oauH oSumit kopens. Halingre 1ot xopens.

6 1 7 1 7 3 8 3
5)—=—ax u =—ax; 6)—=—=axn =—qax.
x 6 x-a 6 x 7 x+3a 7
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Petnte ApoGHO-PALHOHANLHOE YPABHEHHE.

2
a2, 14) [x+-—3x—) —a- ¥
x-2 x-3 x-3
a-3 1 |
8) ——=2a+1; 15) 7[x+-—)-2[x +--;-]=9;
x+1 x x
gy atl_2a _, 16) 2[::’ +—'7]-1 l(x—l]+s=o;
x—a a+2 x x
a-l_2a_ _, 2,15 _,
x+a a+2 (x+1)(x+3} {x+2)x+4)
1) (#+12Y (7= o 1 %
L9 ©-9 x+D{x+3) (x=1(x+5)
4 2 2
¥ +10 ( Tx ) 25%*
12 - = 19) X* +———=11;
) \4-;&) Z-3) "% DTS
s 2 2
13) (-2 £;=s; 20) 2+ __12;
U x+2)  x42 (x-2)°
21) f3x—2)2 +[3x+2)3 95 -4,
dx+3) \4x-3 16x*-9°
) '2;-3]’ [2x+3)’= 4 -9
3x+4) \3x-4 9 -16"
2t S _ T x99, 12 ]
x-3 x+4 x-3 x+4 X+x-12x+12°
sy 2-l, 5 7 x4l 11

x+3 x-4 143 x-4 P-r-I2x+1l’
x +2x+1 3x
25 =1
)x’+x+l x +2x+1 5
X —4x+2 3x
26 =1,
)x’—2x+2 *+2x42
27) Haliaure 3naueHMA DNapaMeTpa &, NpPH KOTOPHX YpaBHeHWe
x}+4x+9

x+5x+9
28) Ilpu kakHX 3HAYCHHAX NAPAMECTPOE ¢ H 5 paBeHCTBO
a b X

-1 %+l 2-1

=g HMEEeT XOTH 681 OXHO peIlICHuE.

BBITIOIMHACTCA 1A BCEX DOIMYCTAMBIX 3uaqeHuiy x?
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Omeemu: 1) ~4; 2) —9; 3) 124/2; 1; 4) —1£42;-1; S)npua=1

x = —6; 6) mpn a=—%x=—7; Nopua+2na+#l x=_3£-f; npH
a—

a="2uma=1xel; Bynpua#05na+3 x=—;a++4l; npu
a=-05mmma=3 xed; 9)npua¥—2na¢0 x=w, np!
a=-2unna=0xeQ;, 10)npuat-2,azluna#l x=_—a3+Ta-—2_,
npa=-2uma=1mma=0xed; 11)-4;4; 12)-5; 5;:13)-1; 2;
14y -6; 2; 15) l;2; 16) -1;2;21\5; 17y =75 _612\,‘_0;

1;|:J_

18) -2+4/3; 19) : 20) 1£45; 21) 0; 22) 0; 23) 0; 24) 0; 25) O;

26)0; 27) ae[:‘l’ ]; 2®)a=b=1.

VIL Noaseneane aroros ypoxa

§ 6. HepaseHcTBa C O4HOWN NEepeMeHHOM

¥Ypok 30. Pemrenne HepaBescTB BTOPOi cremenn
¢ oamoi nepeMenoidi

Iene: penlicHue KBAAPATHRX HEPABSHCTB.
Xona ypoxa
1. Coofmennme TeMbi R HENH YPoxa

IL. MoaTopenNe N 3aKpLIVIeHHE NPOlNCHHOND MATEPHATA

1. OrseTh Ha BOTIPOCH MO AoMaliHeMy 3amaHHIe (pasGop Hepemen-
ABIX 3a7a4). _

2_KonTpons yceoeHHa Matepuana {caMocTosTenbHan palboTa).

Bapnanr 1
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2. Pemmre o 3x+2+2x+3_
’ TP 3 3xt2

3. Ilpn Bcex 3HAYEHMAX TIAPAMETPAa @ PCUIHTE YpPABHEHHE
¥ —2ax-3d° -0
x+3 )

3. Nps Bcex »3HAYCHMAX TmapaMeTpa @ peElIMTE YpabBHEHHE

x* ~2ar-8a° 0
x—4 )

IIL. Hiywenne H0BOIO MATEPUAAA

Hepasenctso Buga ar” +bx+cv0 (rae x ~ nepemennan; a, b v ¢ -
HEKOTOpEIE THCHa H @ # () HA3LIBAIOT HepaseHcmeoM emMOpoil cmenexy
¢ 00HOI nepeMennol, AN Keadpamuvim HepaseHcmeo ([10 aHaNOrYH C
KBagpaTHbM ypasHennem). ITomo0unie HepapeHCTBA HArNARHO M YA06-
HO peuaTh rpaduvecku. ‘

Pewtienie cBOIKTCA K HAXOMAEHHIO IPOMENKYTKOB X, B KOTOPLIX (HyHK-
WA y=ax’ +bx+¢ UMECT MONOMHTENLHLIE HIA OTPHLIATENLHLIE IHA-
yenus. JIw 3T0r0 HAZO ONPENENHTSL, KaK pacnoroxcer zpagux GyRKUHR
y=ax’ +bx+¢ 8 xoopounamnoii nrockocmu: HanpasfieHue seTseit na-
pabonbl (BBEPX MM BHH3), H HAIITH TOUKH NEPeCevEHns ee C oChio X (ecnH
OHHM HMEIOTCA), PacCMOTPHM COOTBETCTBYIOUHE IPHMEPEL.

Ipumep 1

Pemmnm HepaBeHcTso 65 —x — 1 <0.

PaccmotpamM y = 6x° — x — 1. Ee rpadmuxom senserca napaGonia ¢ eer-
BAMM, HANPABICHUBIMH BBepx. Haiizem Touxu nepecedenns napaGonsi ¢
ochio abcmuce, s 91010 pemaM ypashenne 6x° — x — 1 = 0. Ero kopHu

x,=—%ux2=%: Haprcyem aciars rpaduxa. Buaso, 170 GyHKuME npy-

HHMAET HENONOKHTE/ILHEIE JHAMCHES HA NPOMEKYTKE X € [- %; %]
3TOT NPOMEKYTOK H ABNAETCA pelieHHeM AAHHOTO HEPABCHCTEA.
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Hpumep 2
Pemmm HepaseHcTeo -%x’ +2x-320.

PaccMoTprM dyHKIIIO y=-:_1.,—x3 +2x-3. Ee rpaQHroM spIscrcs

napalona ¢ BEeTBAMH, HaNpaBNeHHBIMH EHM3, Hailigem ToukM nepeceue-
HHA uapalonu ¢ ocekio aGcupce. Jing >TOoro pemHM YpaBHEHHE
-%x’ +2x=3=0. Ono uMeer eauncTBeHAbI koperb x = 3. TloaToMy
napabouia kacaerca oc afciupice B Touxe x = 3. Hapacyem ackus rpadn-
2. Bugpo, 9ro ¢yHKOMS NpPHHAMAET HEOTPHUATSNBHHES IHAYCHHA
(a mMenHO ¥ = 0) TONLKO B eAHECTBEHHOH TouKe x = 3, HosToMy manHoe
HEPaBeHCTBO KMeeT pellleH e x = 3,

1

/

H3 paccMOTPEHHBIX MPHMEPOB YKS MOKHO CHOPMYIHPOBATL GR20-
UMM pesienuR Hepaseremea ax’ +bx+cv0:
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1. OnpenenmoT nanpacrenue semeeis napabonsl: npa ¢ > 0 — peepx,
npH a < 0 — BHA3.

2. Haxomsr oucxpumunanm D =b* —4ac nwmamom'lpexqueua
@ +bx+¢ W ONPERCNAIOT, UMEEm AU MPEXUAEH KOPHU.

3. Ecau TpexuneH umeem Xophy, TO OTMEUAIOT HX HA ocM afciucc.
C y4eToM HampaBICHHA BETBSH CTPOAT ICKu3 napabonst, IPOXoammui
YEPEI ROCMPOCHRLIE KA OCU X MOYK.

4. Ecnn TpexdneH He umeem KopHeii, CTPOAT 3cKu3 napaboast, pacno-
NOXEHHbIN 6 8epxueti noaynrockocmu npu a > 0 U & nuxcneti noxynaoc-
xocmu npu a < 0.

5. Haxodam Ha OcH x npomeoxcymiy, JN9 KOTOPHIX BHIOOMHEHO NaH-
KOS HEPABEHCTRO.

Pazymeerca, rpadudecksil cnocob Moxer HHTL ACAOAL3OBAH H IA
pewmenna Gonee CHOKHHX HEPABEHCTB.

Hpumep 3

PelllaM BepapeACTBO |x+l|(x-3)20.

PaccMOTpHM QYHKLMIO ¥ = |x+ l| (x—3) n nocTponM ec rpapux. lina
ITOTO PACKPOEM 3HAK MOAYIA, PAcCMOTPeB ABa ciyudasn, Ilpa x > —1 no-
nywaen dynxumo y = (x+1)(x—3). Ee rpadpmuxom srnserca napabona,
HADIpaB/CHHAA BETBAMM BBEPX H NMPOXOJAUIAd HEpe3 TOUKH x| = —1 u
x3 =3. H3 ovoii napabon coxpanem yaactox BC, ana kotoporo x> —1.

IIpn x < —1 nomywaem dynxuHio y=—(x+1¥x—3), Koropas oTIH-
qaerca OT npeauAymieii Tombke 3naxoM, Iloaromy ysactox AB (ans

x <—1) npenpiayimeil mapaton oTpaKacM 3CPRANEHO BHH3 H NOAYUAeM
qacTh BD 1pebyemoro rpaduka. IocrpocH rpabnk nannoH QyHKUHY.

|

AV
1
]

1

L}
]
B-1 3




116 Fnaea li. Ypasneium u nepascsicmea ¢ 0Orod nepassaiiod

Bugno, yto aanHOe HepapeHCTRO (¥ > () BRMONMAETCA ANA OTASIE-
HOH TOYKH X = —1 u B npoMexytke [3; +o). [TosroMy pemense Hepa-
pericmea x € —13U[3; +0).

Hpumep 4
Pemmn HepaseHcTeo x° ~(a+4)x+4a <0.
Halinem XNBCKPHMMRAHT XBAmpaTHOTO TpexwieHa D =(a+4) —
a+4+t{a—4)
2 !

T. €. % = a u x; = 4. IlostoMy rpadukoM KeagpaTHuHOH (YHKIHH
y=x—(a+4)x+4a sengercs napabosia, HampapleHHas BETBAMH
BBEPX M HMEomad ¢ ochio abcice xBe Hna Opdy obmme Touku. 3ua-
YUT, HEOOXOMMMO PACCMOTPETD TPH CTYYan.

a) llycrs xy < x3, T. €. ¢ < 4, CooTBeTcTRYIOMWHNH rpaduk npuse-
IeH Ha pHCyHKe. BuaHo, uyro 3HadeHus GpyHkuun y < 0 Ha npome-

xyTie [a; 4]. 3TOT npoMeXKYTOK ABNAETCA pEHICHHEM HEPABEHCTRA
B JAHROM Cly4dae.

y
A

—4-4g=a’ +8a+16—-16a=(a—-4)* H ero xopuu x=

INEENEETN .
a 4 x

6) Ilycts x; = x3, T. €. a = 4, B sTom cuydae napafona Kacaetcs
ocn aGcuuce B Touke x = 4. CoorBercTByomuii rpadux npusesen
Ha pucyHke. Bnano, uro 3Hadenms dydvxunu 1mb0 NOROXKHTENRE-
Hue, mubo mx smademne pasHo nymw. Ilocnennee mMeer MecTo
TONBKO B TOUKE x = 4. ITa TONKA H ABNAETCH PCUICHHCM HEPABEH-
CTBA B 3TOM ClIydae.
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7A

Ly -‘ ’

4 X

B) Ilycts x) > x3, T. €. a > 4. 'padex npuBencH Ha pucynke. Baugno,
910 3Ha9eHAN GYHKIHH 3(X) HenONoAMTENLHEE Ha NTpoMexyTEe [4; a].

3TOT NPOMEKYTOK ABIACTCA PEIICHHEM HEPABEHCTEA NI JAHHOIO CIy-
qas,

’A

Littiil? -
4 a x

VuuTHBAN TPU PACCMOTPEHHLIC CHTYAIHH, 3AMAIIEM OKOHYE-
TERLHEH OTBET 3a0a'H: MpH a€(—; 4) xc[a;4]; npua=4x=4;
npn ac(4; +®) xe[4; al.

V. 3apamRe Ha ypoke

Ne 304 (a, r); 306 (a, 6); 308 (6, r); 310 (a); 311 {6); 312 (a, 6);
314 (a); 315 (6, B); 318; 320 (a, 6); 321 (a).

V. 3aganme na AoM

)& 304 (6, B); 306 (B, 1); 308 (a, 1); 310 (6); 31 (a); 312 (B, r); 314 (6);
315(a, a); 319; 320 (s, r); 321 (6).

V1. llogpeacEne HTONOB YPoKa
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Ypoxn 31-32, Pemenne HepaBencTs
METOLA0OM HHTCPBAJIOB
Heav: paccmorpers nanbonee ymobuuii M ynusepcamsroiil cnocod
PELICHNS HEPAREHCTB.
Xox ypoxa
L Coofmenne TeMbI B HETH YPOKA

IL. IlosTOpenne ¥ 3aKpenieRne NPOHACHHOI0 MATEPHANA

1. OTBeTHI HA BOMPOCH! O AOMAHEMY 3aRaHuie (pasbop RepemeH-
HEIX 3a7844).

2. KoHTponb yCBOCHMA MaTepHana (TecT).

Bapuauar 1

1. Pemmre Hepabencto 6x* —13x+6<0,

2Y o (e 2102 o) m [2.3].
Omeemui: a) [—oo, -5-], 6) [ 0; 3]U[2,+oo], B) [3, 2],
r) B;+w}

2. Pémmure mepasenctno —25x” +20x -4 2 0.
Omeemu; a) (—o; 0,4]; 6) [0,4; +w); B) B; 1) 0.4.

3. Pemmre nepasenctso x” —3|xj+220.
Omeemur: a) (—o; —2JU[-5 1JU[2; +0); 6) [1; 2}; ll) [2; +eo);
r)[-1; 1]

Bapusnr 2
1. Pemare Hepasencso 15x” —34x+152 0.

Mﬂ: a) [—00; %), 6) (—oo; %]U[%, +no); s) [%, +oo];
5 s
l") [;, 3:|.
2. Pemmre Hepagenctso 9x* —12x+4<0.
Omeemus: a) %; 6) (-w -i-] 8)@; 1) [% +oo].

3. Pemute HepasercTse x° —5|x|+620.
Omeemu: 8) (—o; =3]; 6) [-2; 2I; B) [3; +w)
r) (-o0} - 3JU[-2; 2JU[3; + ).
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III. H3yuenne HOBOTO MATEPHATA

PaccMoTpuM Hawbonee ydobHvil u yHusepcanvhbiti cnocob pelmenns
M00bIX HEPaBEHCTB — Mentod unmepearos. OH ¢ ycnexoM MoxeT Onits
HCOONB3OBAH MPH pPeHICHMYM BCEX THOOB HEPABEHCTH, HIYUASMBIX B
mikose. Iloka MEI paccMOTPHM APHMEHEHHE 3TOrO CNOCOO2 JUIA LEMBIX
palHOHANLHEX HepaseHCTB, Cyme Memoda unmepeanos OyIeT DOHATHA
H3 CHeayI0omero mpHMepa.

Tpuneep 1

PeimuM HepabeneTso X° + 2x — 3 <0,

Ha 4nciioRoii OCH OTMETHM KOpHH ypaBHeHHA X + 2x — 3 = 0. D10
X1 =—3 Hx;= . OTH TO4KH pa3bwm YRCIOBYIO OCk HA TPH OPOMEKYT-
Ka: xe(—ow; —-3); xe[-3;1] # xe(l; +<0).

+ —
-3 1 ’ X

Npu x e(-ow; —3) B Muorownene x° +2x~3=(x+3)x-1) oba co-
MHOXHTENA orpHBAarensane. [Tosromy Muorowies x* + 2x — 3 > 0 (o1-
MEYCHO IHAKOM «+H»), H HEPABEHCTRO HE BEITOIHCHO.

Ona xe[-3;1] muoxamens (x + 3) cTAHOBHTCA HEOTPHUATENLHEIM,
MHOXKHTENb (x — 1) no-npexsemy oTpunarenturii. Mosromy npouzee-
Ienue (x + 3}x — 1) < 0 (oT™Meueno 3HAKOM «—)), H HEPABEHCTRO BH-
nonHeHo. CnenoBareibuo, vaTEpBan x € [—3; 1] ynosnersopser nepa-
BCHCTEY. '

Ipe x e(l; +w) commoxurens (x + 3) H (x — 1) NOAOKATENLHLIE,
npouseeacHne (x + 3)(x — 1) > 0 (oTMedeno 3HAKOM «+»), A HCPABEHCT-
BO BE BHIOIHEHO,

3ameTHM, YTO CTONS ACTANLHEI AHATHI 3HAKOR NPH PSUICHHH KBAA-
PATHHIX HEPABEHCTB ABJACTCA HUMMAHM. JlocTaTodHo OnNpeAcIMTEH
3nax Brpaxenns X + 2x — 3 & 00noil mouxe, He COBRARAIOMEH C KpaEA-
IAMH HHTEpBANOB (HANPHMEp, Npy x = —10 Brpaxenne ¥¥ + 2x — 3 =
= (-10¥ + 2(—10) — 3 = 77 > 0). KpoMe TOTO, HAZO YHECTH, 41O NPy
nepexode K KANCOOMY CAEOYIOWEMYy NPOMENCYMKY SHAK GHPANCEHUR
2 + 2x - 3 mennemes na npomusonoscxcuuii. TlosroMy mHarpaMMa
3HAKOB, IPUEEACHHAY HA PUCYHKE, MOXeT OLITL momyueHa cpasy (pe-
HICHHE HEPABEHCTBA OTMEICHO LIMTPHXOBROK).
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Ilpumep 2

x ;—4x+3 <0,
x+3x+220.

Jna pemenns Hcmonb3yeM ananMTH4YeCKBii (MeTOA HMHTEpBANOB) M
rpaguriecknii criocobul.

a) PemnnM cHayana nepsoe HEpaBEHCTBO X + 4x + 3 < 0. Hatimem kop-
HH COOTBCTCTBYIOIICTO ypapHenua ¥ + 4x + 3 =0.310x; = -3 n
x; = —1. HaHeceM 3>TH TOUKH Ha YHCIOBYIO OCh, KOTOpHE paz0uBaloT ee
HA TPY HETepBana, OmpenennM 3HAK BUPpaKEHUA x° + 4x + 3, HanpuMmep,
npax=0: 0°+4 -0+ 3 =3 > 0. Ilocne 3T0ro ferko HAPHCOBATH kA~
TPaMMY 3HAKOB PACCMATPHBACMOIO BHIpaXeHud. BuaHo, ¥T0 HepaBeH-
CTBO BHITIONHAETCHA Npn x €[-3; -1].

Pemuucncmuynepanenm{

¥ +
-3 -1 x

Teneps PacCMOTPHM BTOPOE HEPABEHCTRO X + 3x + 2 > 0, Kopan
ITOr0 BRIpameHns X; = —2 ¥ ¥z = —1. HanocuM 3TH TOYKH Ha JHCIO-
BYIO Och. Ompejicnsem 3HaK BHp@KeHH: x° + 3x + 2, Ranpumep,
mpux=5:5+3-5+2=42>0. Prcyew amarpaMmy 3HAKOB ANA
3TOrC BHpAXCHMA., BHAHO, WT0 HEPABCHCTBO BHIONHACICA AAA
x €(—o; —2JU[~]; + ).

F ¥
-2 -1 X
HaiipeM Te 3Ha9CHEA X, MPH XOTOPHIX BHTIONHEHH 008 HEPABCHCTEA.
Apa 91010 emme pa3 HARECeM PELICHEA NEPBOro (ITPHXOBKE CBEPXY) H
BTOpOre (INTPHXOBEA CHIIY) HEPABEHCTE HA YHCIORYIO 0Ch, BuaRo, 9TO
ofa HepaBeHCTBA BHIIONHEHH JUIA NMpOMEXyTK2 x €[-3; ~2] H B OT-
JAcnpnofi Toaxe x=—1.

3 2 K| x

Hrax, pemenne gaanoii cucreMs Hepasercts x € [-3; — 2]UH{-1}.
6) HocTponM rpadnkn byHKumi yy =5 +dx + 3Hyp =" +3x + 2,
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Buano, 9to HepapeHcTBo x° + 4x + 3 < 0 (rpadmk y, HaxomuTCH
He Bhilne ock abcumcc) punomneno A x € [-3; —1] . Hepasencrao
¥+ 3x+ 2> 0 (rpadHK y; BAXOANTCS He HIXKS OCH AGCILINCC) BLIONHE-
Ho Apn x € (—w0; —2]U[-1; + ). O6a HepaBeHCTBA BRIOAHEHN AN
xe[-3; -2JU{-1}.

PaccmoTpuM Gonee cOXHEIE 3Ra4H N0 210l TeMe.

Hpumep 3

PemsM HepapeHCTBO | 5—x[(x—-1)+5<x.

PetiinM 510 HEPABCHCTEO AHANNTHICCKH H IPadHIcCKIL

a) DlepeneceM Bce 4NCHH HEPABSHCTBA B JIGBYI0  UACTSH!
|5~xJ(x—1)+5~x <0 u packpoem 3nak Moxyns.

Ecan 5~ x 2 0 (T. . x £ 5), To nony1aeM HepaBeHCTBO (5 — x)x— 1) +
+(5-x)<0,mmu (5 —x}x—1+1)<0, mm (5 — x)x <0. Pemaem
IT0 HEPABEHCTEC METOAOM HHTepEajoR, HaHOCHM KODHH COOTRET-
CTBYIOHIETO ypaBHeRuA: ¥; = 0 K x3 = 5. OnmpenenaeM 3Hak BHpaxe-
Hud (5 — x)x, nanpaMep, Ang x = 2: (5 — 2)-2 = 6 > 0. Ilocae 31oro
pHCYEM HATPAMMY 3HAKOE.

+ FIRRINNYENY]
-0 N—__ 2
PeniicHHEM HEPABEHCTBA ABMACTCA X € (—o; 0)UJ(5; + ). Tak xak

paccMaTprBaercs o0nacTs X < 5, TO pelneHneM ABIAETCA POMEXKYTOK
x e (—o0; 0).
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Ecnu 5 — x <0 (T. e. x > 5), T0 HMeeM HepaBeHCTBO —(5 —x)x - 1) +
+{(5-x)<0,mmm (5§ —x}—=x+1+ 1) <0, ana (5§ — x}{2 —x) < (. Ha qu-
cnopoli OCH OTMEUaeM KOPHM COOTEETCTBYIONIENO YPaBHeHHA: x; = 2 H
X2 = 5. HaxonnM 3nax Bupaskenns (5 — x)(2 ~ x), RAIIPAMED, OpH X = 3:
(5-3X2 - 3) = -2 < 0 ¥ pHCYyeM NHATPAMMY 3HAKOB.

+ +
2 5 x

Pemennem HepapeHcTBa (yner KHrepBan x € (2; 5). Tak wak pac-
CMaTPHBACTCA OBNACTD X > 5, TO ITOT NPOMEKYTOK PEIICHAEM AAHBOTO
HepapeHCTRA He ARIETCA.

Hrax, pelicHEE HEPaBEHCTBA X € (—oo; 0).

§) 3ammneM BaHHOC HEPABEHCTRO B BHAE 3 — x(x — 1) <x - 5. TTo-
cTporM rpadux dysxumn 3 = |3 — xj(x — 1). Jina s10ro packpoeM 3nak
woayia. Ilpn x < 5 monysgaem: 3y = (5 — xX x — 1). B a1oil o6nacu no-
crponM rpaduk Takol ¢yuxumn. s x > 5 umeem: 3 = —(5 —x)(x—1).
BHamo, yTo 3Ta PYHKUHS OTNHYACTCA OT NpECABAYINCH TONEKO 3HAKOM
munyc. [losToMy 3TOT rpadHK Nerke NMONYUHTL N3 NPEALAYILETo, SCNH
OTPa3sHTh MYHKTHPHYIO YacTb mapaloibl OTHOCHTENGHO ocH alcupce
3epKANBLHO BBEPX,

TocTponM Takke rpadur Qyaxumm y» = x — 5. Teneps neobxomumo
OTIpeACINTL, MPH KAKHX 3HAUCHHIX X 3Havenne QyHKumH y; Gombmme
3HaueHHs QYHKUMH ) (T. €. rpaduk ), HAXOAMTCA BHiLe ). F3 pucyn-
KA BHHO, YTO 3T0 MPOHCXORHT NPH x € {—o; 0).

wa e e

TFErEsrs
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Iipumep 4

Pemsmv uepaneuctee x° —~(b+4)x+4b 20,

Hafinem  JHCKpDHMHHAAT COOTBCTCTBYIOMIEro YpABHEHHA:
D=(b+4) —4-4b=b" +8b+16-16b =5 —8b+16 = (b—4)*. Teneps

b+4+(b-4)

NETKO ONMPEAEAUT B KOPHHU: X, , =_
Mapametp b MoxeT GHTH MeHBIE WHCIA 4, COBNACTL ¢ HUM HIH OKa-
3areca Goseime qucna 4. PaccMOTPUM 3TH ClTyyaH.

a) Ecin b < 4, 1o nnarpamma 3Haxos u3oOpaxena Ha pucynke. Hepa-
BEHCTBY YAOBNETEOPSIOT MPOMEXYTKM, PACTONONKEHHRE 32 KOPHAMH,
T.e. x € (—c; HJU[4; + ).

+ N +
FErFrryEreryy _
b 4 - *

6) Ecim b = 4, T0 HepaBEHCTBO HMeeT BUA: X° — 8x + 16 > 0, wm
(x—4)? 2 0. 70 HEPABEHCTBO BENOMHEHO PH BCEX x € (—o0; + ),

S e N

b=4 *

WX =bux,=4.

8) Ecnu b > 4, TO HepABCHCTBY YAOBNCTEOPAIOT MHTCPBANGL, PACHIO-
JIOKCSHHEIE 33 KODHAMH, T. €. X € (—; 4]LU[d; + o).

+ % g +
4 b *

Hrax, nomyuacm otBeT: 1S b €(—o0; 4) x € (—w; b]U[4; +0); ann
b=4 xe(-w; +w); am1 be (4 + ) x € (—c0; 4]U[H; + ).

3aMeTHM, YTO 3TH TpH CiTyuad MOXHO OOBENHHHTL, €CIH HCITOAL30-
BATh MEMOO UNMEDSAROE NA KOODOUNAMNOLE nAOCKOCMY (2 He HA KOOp-
mnuatHof npaMoii, Kak panee). Takoii noaxon ocoGemro ynoGen npH
PeLICHHE COWHBIX SATAY.

Ha xooprmuamoli mnockocTd 0x NOCTPOAM KOPHE Xy = b H xp = 4
KBARPATHOTO Tpexwiena. O4UYesBHAHO, 9IO JAHHOE HEPABEHCTBO
x* —(b+4)x+4b>0 BLMONHAEICA HA MPOMEXYTKAX X, PACTIONIONKEH-
HHX 38 KOPHAMH X; H X; KBAADATEOIO TpexwieHa. MHOXECTBO TAKHX

Touek (b; x) sanrrpuxosano. Ecma sadaxchposats 3Hagcnne b u mpo-
BECTH BEPTHKANBEYIO NPANYIO X = b, T0 BHAHO, 9TO HITPHXIMYHKTHPHAS
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AMHHMN NOBaAseT B SAINTPHXOBAHHYI0 OONACTL HA MPOMEXYTEAX
x € (—o0; HDJUL4; +0). DOTH NMPOMEKYTKR SBIMIOTCA PEIICHHEM HEpa-
BCHCTEA NpH b < 4. AHANOTHYHO NOAYYACM PEIICHHA HEPABCHCTRA IPH

S

Ipumep §

Haiiti Bce 3HAYEHRS g, NPH KOTOPRIX OJAMH H3 KOpHeli ypaBHCHHS
x? -2x—-a® = 0 Merpme (1), a apyroit — Gonsme 1.

Haiiziem ARCXpHMARAHT 10TO ypapHerma: D = 2% — 4(—?) = 4 + 4%,
IIpH BCceX 3HAYEHMAX ¢ BeflHuUMHA D > (), NoITOMY ypaBHeHHE UMeeT
Oba pasAMYHHX KopHA. CxeMmarHuHo H300pasHM rpadbux QyHKIHM
y = x* - 2x — a*. Bepmuna 3Tolf NapaGoNK HAXOXATCA B TOYKE
(1; -1 — &%. Toraa Gomummii Kopens x; Beerna Gomnme 1. Jinx Toro
TT00B MeHLIIAN KopeHs x| O Menbmne (—1), reobxoamMo B AocTa-
TOuRO, YTOOH 2HAYCHAC QYHKIMH  NpH X = —]1 ORUIC OTPHUATCILHBIM.
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3amawem 10 yenosme: (—1) — 2(=1) — a® <0 unu 3 — a° < 0. Pemum
3TO HEPABEHCTBO METONOM HHTEpsanob. HaxonuM KOpHH COOTBETCTBYIO-
RO YPABHEHHA: g, =—V3 H a,=J§. Iipu a = 0 onpenenaeM 3HaK
aToro supaxeHus: 3 ~02 =3 > 0 1 pucyem AnarpaMMy sHakos. Teneph
MOXHO JaMHBCATHL OTBET: OpPH ae(—w;—JB_)U(«,E;Ho) YCIIOBHA a4~
94U BRINOJIHCHLE.

2

IV, 3apanne na ypoxe
Ne 325 (a, r); 326 (6, B); 330 (a, 6); 331 (a, B); 332 (a).

V. 3ananue na ypoke
Ne 325 (6, B); 326 (a, 1); 330 (B, 1); 331 (6, 1); 333 (a).

VI Noapeaenne HTOrOB YPOXA

Ypoxu 33-34. [IpaMenenHe MeT0Aa HHTEPBANOB
IS peiiICHHAA HCPABCHCTB
Hens: paccMOTPET: HCTIONBIOBAHME MCTONA HHTEPBANOB JUIA pelie-
HHS HEPABCHCTE RPYTHX THIIOB,
Xon ypoxa
L CoofmieHse TeMbd K LETH YPOKS
IL NorTopenme K 3axpenaeHREe NPofiIeHHOI0 MATEPHAIA
1. OTeeTHl Ha BONPOCH N0 KOMANTHEMY 2amanuio (pasGop nepemcH-
HBIX 333a4).
2. KoHTpOIE YCBOSHHS MATEPHATA (CANOCTORTENEHAS paloTa).
Bapuanr 1
1. MeToaoM HHTEPBANOR PEIIMTE HEPABCHCTRO.
) (2x-3)x+1)=0;
6) 4 +4x -3 <0.
2. Hafiaure obnacts onpemenctus Qymkumum y = J6x—x° +

+342x-5.
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Bapuant 2

1. MeTonOM HHTCPBANOB PEIINTE HCPARCHCTBO,
a)(5x—2fx+3)<0;
6) 9% +3x-220.

2. Haiiaute obnacTh onpelencHHs QYHKUHM y = 2WTx—x -
—543x-4.

1L Hayuenne HOBOTO MATEPHANA

Vike pacCMaTpHRANCA METON MHTEPRANOD. TIPHMEHNM TOT XKe METO/ K
PCUICHHID HEPUseHCMe 8RCOKNX crhenereti. PACCMOTPHM cXeMy perle-
HHS Ha CNETYIOLIEM MPHMEpE.

Hpumep 1

Peumm HepabenctBo (x+5)%(x +2)° x(x —1)2(x-3)" 20.

Ipexne Brero oTMETHM, 9TO €CH B PANIOKCHHE MHOTOWIEHA HA
MHORHTETH BXOAUT COMHOXKHTEN: (X —X,)", TO rosopar, ¥To xo — KO-
PeHb MHOTOWICHa KpAaTHOCTH K. J{Ia pemieHMA HEpaBeHCTBA BAXKHO
3HATh, ABIACTCA JIH X YCTHHIM HIM HCYCTHHIM YHCIIOM, T. K. [IPH 4ETHOM
k MHOTOUNCH CNPABA K CICBA OT X HMCET OAAH M TOT Je 3HAK (T. €. 3HaK
MHOTOUJICHA HE MEHAETCH), 8 NPH HEYECTHOM k MHOTOWIEH clIpaBa M clie-
Ba OT Xy HMEET NPOTHBONONOKHBIE 3HAKH (T. €. 3HAK MHOTOWICHA H3Me-
HAETCH).

BepHyBLINCE K AAHHOMY HEPABEHCTBY, OTMETHM, YT0 MHOTOWIEH
HMeeT KopHM: X; = —5 (xpaTHOCTH & — 9eTHAA KPATHOCTRL), X3 = —2
(xparHocTH 3 — Aedernan), x3; = 0 (xpamHocTn 1 — HewetHAR), X4 = |
(xpaTHocTH 2 — YeTHAs), Xs = 3 (KpaTHocT! 7 — Heuernasn). Hanecen >t
KODHH Ha 4YHCIOBYI0 och H Oyksamu «H» B «U» OTMETHM HETHOCTH
KpaTHOCTH 3THX KOpHel.

L | H HHYH H

-5 2 0~—1 3 *

OnpeaesmAM 3HaX MHOTOWICHA, CTOAIIETO B IICBOH MACTH HEPABCHCTBA
npu moboM X, He COBMANAIOIIEM ¢ KOPHAMH {HANPHMEP, MPH X = —3
MHOTOICH OTPHUATCIbHEI). PacCMOTPHM Teleph 3HAKH MHOIOUNCHA,
JBUTasCE B MOAOKHTENbHOM Hampabnennn ocH Ox. Tax xax x = ~2 —
KOPEHb HEYCTHOH KPATHOCTH, TO NPH 3TOM 3HAYECHHH X TMPOHCXONMT
HIMCHEHHE 3HAXA MHOTOWICHA HA NPOTHBONONONHEIE H MHOTOMICH HA
mpoMexytre (—2; 0) nononmremcunit. IIpn x = 0 (xopens Hewernol
KpaTHOCTH) OMATH HPOHCXOOUT HIMEHEHMEe 3HAKA MHOTOWIEHA H OH HA
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npomexcyTie {0; 1) cTaHoBHTCE OTpHIATERLHEIM,. Tak kak x = | - Kko-
PeHb YETHOH KPATHOCTH, TO MHOTOU/ICH 3HAKA HE MEHACT M Ha TIpoMe-
xytee (1; 3) on no-npexuemy orpuuarensHuii. Paccyxzas nogobibim
00pazoM, HETPYAHO ROMYHHTH NONHYI0 RHATPAMMY 3HAKOB MHOrouse-
Ha Ha BCeif uucnopoif ocH, APHBEACHHYIO Ha pHcyHke, Ilocne IToro
NETKO OTBETHTE HA BONPOC 3aJA4H: NPH KAKMX X 3HAK MHOrO4IeHa
HeoTpupatessHui. F3 pucyska BHaHO, YTO TaKHMH X SBASIOLCA
xe{-5}U[-2; 0JU B U{3; +0).

Pasymeerca, B Tex ciyuaix, KOrA2 HEPABEHCTBO HE HMEET BHAA, NpH-
BEACHHOTO B MpuMepe 1, HeoOX0AHMO, MCTIONL3YA Te HIH MHHE fIpUe-
MBL, PUBECIIIN IMO HEPABEHCIMEO K YKAAHHOMY GHOY.

Hpumep 2

Pemmm HepapeHcTsO X° + 6 > 7x.

BanineM HEpaBEHCTRO B BHAE X° + 6 — 7x > 0 U PasnoAKHM MHOIO-
uned B AeBoll 2acTH Ha MHOXMTENH. NN 3TOrO uAeH —7x npencra-
BHM KaK CYMMY JABYX CIAra¢MEIX: —6x H —X W CIPYNIHAPYEM “WieHK
muorouneHa: x° — x + (6 — 6x) > 0, wim x(x* — 1) —6(x — 1) > 0, wan
x(x - 1)x + 1) —6(x ~ 1) >0, mm (x — I + x — 6) > 0. Pasnoxenue
¥ + X — 6 Ha MHOXCHTE/TH NPOBOAAM CTAHAAPTHEIM IyTEM, 3HAS €70 KOP-
HH (¥ = =3, x = 2), H oxoH4aTENLHO MoMy4aeM: (x — 1)(x +3)x-2) >0,
Bee kopRH 9TOrOG MHOTOWICHA HEpPBOii KPAaTHOCTH, M AanbHeliniee pe-
HICHHE HC BHISHBACT TpyAHOCTeH. [locTpore AuarpaMMy 3BAKOB MHOTO-
wnena, nafinem x € (-3; HU(2; + ).

£ ¥ N £ .
—_— N—, X

OcTanoBAMCSH TENEPS HA PEIICHHU PAYNONAALHBIX HEPABEHCME METO-
ZI0M HHTEPBANOB.

PaupoHANEHME HEPABCHCTRA JISIKO CEOAMMCR K PEuleHulo Hepa-
sencme evicoxux cmenewnei. JeictsuTentio, nocne npeotpasopannii
ReBas YacTh PALHOHANBHOTO HEPABEHCTEE MOXKET OHITL MpEACTARNCHA B

BHAS OTHOLISHMA MHOTOUNCHOB P(x) H (Xx). T. €. gf%v 0. YMuoxuM
X

obe gacTH Takoro HepamecHcTBa Ha MuorowneH [O(x))?, koTopuii no-

RoNCumenes TPH BCEX JCUYCTHMHX 3HaueHHaAX x (T. K. O(x) # 0). To-

I3 3HAK HEPABEHCTBA Ne MENACmCR KW [ONYHUAEM HEPASEHCMEO

P(x)-O(x)v0, sxeuearenmmoe dannomy. To eCTb HCXOOHOE HEpaBeH-
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Px) P(x)-Qx)v 0,
CTBO o) ~—=—=v( IKBUBANEHTHO CHCTCME HEPABEHCTB {Q{x) 0,
KOTOpas Aalee PSRIRETCA METOAOM HHTEPBAIIOB.
IIpumep 3
Peunim HepareHcTBO @& +1) ~2x-3) 20

(5x=x"Xx+2)

OTMeTHM Opeaace Beero, 4re (Sx — x’)(x + 2y # 0, nan
xX5-xx+2)#£0, . e.x# -2, x#0, x # 5 (O3 Hepapencrea).
CheaeM RAHHOC PAlMOHANIBHOE HCPABEHCTEBO K AAreOpaHYccKOMY
{ananornanomy npumepy 1). Jina sToro ymroxuM obe vacTu Hepa-
BEHCTBA HA MONOXKHTENLHOEC BHPAXKEMHEe — KBAApaT 3HAMEHATENs
(5x = x*(x + 2)%. TIpn 3TOM 3HAK HEPABEHCTBA HE MEHACTCA H NONY-
vaenm: (x7 +I)x* =2x-3)Sx—x"Nx+2)20. Pacaonup ksaapaTusie
TpexwieHs HA MHOAHTENM, HMeeM: (X +1)x~3)x+Dx(5—x)}(x+2)=0.
PemiaeM 3T0 HEPABEHCTBO METOROM HHTEPBANOB, YYMTHIBAA, YTO BCE
KOpHH MHOTO%/IEHS BMEIOT MEPBYIO KpaTHOCTh:

x € (o3 = 2JU[-1; 0QU[3; 5)-

W TrIrr? e
u k F

Tenepe yurem O3 HCXOAHOTO HEPABEHCTBA W OXOHYATENBHO HAl-
aem: x € (—oo; —2)U[-1; U3 5).
B Gonee cNOXHEIX CHAYHARX PayUOHATbHBIC HEPUGEHCMSU CHAYARA

C8OOAMCA K HepasencmeamM, aHaroZuYHbisM npuiepy 3, a 3ameM peuwia-
MR MEROIOM HHMEPEARDE,

Hpumep 4
2x-5 1

Pennim HepaBeHCTRO = < ey
Urobid chBeCTH NpUMEP K aHAROTHUYHOMY NpelbOYILEMY RpUMEPY,
fIEPEHECEM BCEC WIEHR HEPABEHCTBA B €TI0 JICBYKW)  MACTh.
2x-35 1
X —-6x-7 x+3
AY4HM: x'+7x-8 =0, T. €. HEPARCHCTEO MPEALLAYIIETO THNA,
{(x=Ax+Nx+3)

Pemas ero ananoradso, nataem: x € (—oo; —8JU(-3; -DHU[L 7).

<0, Tipaseas apoGs & ofuiEMy 3HAMEHATENIO, TIO-
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+
e S/ e
8 3 1 7 F

Jins IHATrpaMMBl 3HAKOB YUTCHB KOPHH ancnsens ¥ + Tx— 8 (x =8

# x = 1), mepBas KpaTHOCTL BCEX KopHEH N OrpaHHYCHHA Ha X (x # =3,
xE=-Lx#7)

Hpumep 5
2— —
PemiATE HEPABEHCTBO X xl+l+x2 33;“22::.
X~ x—
Q)13 HepareHcTRa onpeaenserca yonosuaMu; x — 1 #0, x—3#0(r. e.
x # 1, x # 3). INouneuxo pasnemim ApoGH B NeBol JaCTH HEPABCHCTBA
HA 3HAMCHATSNM, CIPYNNHPOBAB CHATGEMBIC B UMCAMTENsx Apobeii:

(f-_x)+1+(x’—3x)+122x’ oy PED 1 xx-3) 1 -

x-1 x-3 x~1 x-1 x-3 x-3
HIH x+L+x+-—1——22x, 2F L —1—+-!-—-20. TMpusoakM ApoGH
x-1 x-3 x-1 x-3
2x—4

& O0ENY SHAMEHATEMO 1 MOAYUAeM: 20. Jlanee pemacm

(x—1)x—3)
370 HEPABERCTBO N0 06BHOMK cxeme 1 Haxogmy: X € (1; 2]U(3; + ).

+
E— 1 2: 3 x

IIpx HANHYHH B PANHOHANBHEX HEPABEHCTBAX FHAKOS MOOYAR HX HA-
RO pacKpuime.,

Ilpumep 6
|4
Penmrs HepapeRCTRO |x-3|-1 21

Hcnomssys MeTo WHTEpPBAIOB, B JAHHOM HEDABEHCTBE DPAacKpoeM
3Haxu MOAYJA. PaccMaTprBacMBIC MPOMEKYTKH fIOKA3AHEI HA PHCYHKE.

| I i1
! -
0 3 X

a) Econ x e(—w; 0] (ueTepRan I), T0 ARHHOE HEPABEHCTBO HMEET

-x-4 x+4 x+4 6
T r—— WY 2 —_lz ung —z0.
B oo M Ty 2l e o120 mm

5 AH. Pypyomt, C.A NMoxmcosa, ¥ xa.
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Tak kax ApoOEr HEOTPHIATCNLHAL ¥ &€ IHCIIATENb MONOKHTENLHEIA, TO
3HAMEHATEND TAKKE NONAKEH ORTH MONOKHTEIBHEM, T. €. X — 2 > 0, Pe-
IR 3TO HEPABEHCTBO, NonydaeMm: X €(2; +0). Ho 310 pemenue B pac-
CMaTpHUBaeMBIi TPOMEKYTOK X € (—o0; (] He BXONHT W PELICHACM HE
spmerca(r. e. xed).

6) Ecm xe(0;3) (murepan II), To nonyuaeM HepaBeHCTBO
-——i-_4—21, HAH x_4—120, HIH 2x—6
—(x-3)-1 2—x 2—x
BEHCTRO, HaXoJuM X €(2; 3]. 310 pewmenue (38 UCKIIOUSHUEM TOUKH

X = 3) BXOAHT B PACCMATPHBAREMBIH NMPOMEXYTOK, mo3TOMY X =(2; 3)

20. Pemras 310 Hepa-

(yureno, uro x # 2).

B) Ecou xe€[3;+0) (suvepsan IlI), To HMeeM HepaBEHCTRO
ﬂ21, HIIK x—42] (x #4), mma 1 > 1. Tak kax nonyueHo
x-3-1 x—4

BEPHOE HEPABEHCTBO, TO PAacCMAaTPHBAEMELA MPOMEXYTOK (33 He-
KNOMCHHCM TOYKN X = 4) ABMAETCA pelleHHeM HEpABEHCTBA, T, €.
x€[3; HU4; +x).

Obtemauas cnyswan §) u B), NONyYacM OKOHMMATENBHEIL OTBET:
xe(2; HUE; +o).

Metox AHTEpPBANOR Taloke MPHEKTHREH EPH PEIIEHUH HEPABEHCME ¢
RAPAMEMpPAr.

Hpumep 7
: —
PemumM HepaBeHCTBO -3 <0.
Xx-a

OJ13 HepaBencTra x # a. Haligem xopam sncnumens x; = 1 mx; =3,
Hanee ynobro uenonksoeate METON HHTEPRANOB, ONHAKO SCTH MpHME-
HATEL €ro I8 KOOPITHHATHO#H MPAMOii, TO NpUAETCA paccMATPHBATE NATH
cayvaen: a) a<—3,0)a=-3,p)-3<a< L, ra=18)a>1nnmxa-
AKEONO CAYHas PHCOBATE COOTBETCTBYIOIME JHAIPAMME! 3HAKOB NpolH.
[MosroMmy yaofHee H HATISAHEE HCMONLIORATE METON MHTEPBANOR Jas
Koopdunamioil niockocmu.

B maocxoctu aOx noctpoum npamete x = —3, x = 1 (coommsie yu-
HHH) K X = a (MyHKTHpHas npaman). [Tpu nepeceueHdH 3THX TMPSMEX
x*+2x-3

x-a

NPONCXOAHT M3MEHEHHE 3HAKA KPOOH
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X x=a’/\
'IV,&\’\\F‘

-
1 4 a

x=-3

Jna mioGoii Touxy A (c KoopasHaTamu o = 2, x = 0) onpeAenKM 3HAK
2 - — —
axot u: 0°+2.0-3 -3

Y >0, T. e. ZaHHOE HEPaBEHCTBO HE Bbl-
nonrserca. Teneps Nero 3aIFTPHXORATE MHOXECTRBO TOUEK (4; X), A
KOTOPBIX HEPABSHCTBO BRINIOMHEHO.

Durcupyem 3HaUeHRE @ U CTPOHM CeMeliCTBO BEPTUKANBHEIX NPAMBIX
x = a {onHa U3 HUX Ana =3 < g < ] noka’zaHa IWMTPHXNYHKTHPHOHK ITH-
Hielf). Banucuipaem NpoMexKyTKH X, NPH KOTOPHIX MPAMAA NONAA’LT
B 3lamrTpuxopaHHule ofnactu. Temephs 3amuchHiBaeM OTRET: OpH
ae(—0;—3) xe(—0; a)U[-3;1], mpu a = -3 xe(—x; -NU3; 1),
mp ae(-3;1) xe(—w0;-3]U(a;l], npp a = 1 xe&(—o0;—3], npu
ae(l; +o) xe(-o;-3JU[L; a).

IV. 3apanue ua ypoxe

Ne 327 (a); 328 (0); 329 (a); 332 (6); 334 (B, 1); 335 (a, 1); 336 (a, 6);
337 (B, r); 338 (a, 1).

V. Jananne ua noM
Ne 327 (6); 328 (a); 329 (6, B); 333 (a): 334 (a, 6); 335 (6, B); 36 (B, 1);
337 (a, 6); 338 (0, B).

VL. Taopaeckue 3872008

PemnuTte HepABEHCTERO.

1) 2x=-3)5x+2)2(2x-3)}3x-8);
2) Bx—D4x+3) < 3x—1){(2x-5);
3) Bx-7* 2(7x-3)%;
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4) (5x—4) = (4x~5)%;

5) x*(x? -16) < 9(x* ~16);

6) x*(x* —4) 2 25(x* - 4);

T (x+D(x=2)x-1)¥ 20;

8) (x+3)(x—-6)(x+2)* 20;

9) (5x—2)(3x* —x—4)* 2 (Ax+1)(3x* —x - 4)%;

10) (4x-1{2x* - x-3)° 2 3x+ 2x* —x-3)%;
4 1 .

X’ —4x (:’

6 1

L<—,
¥-6x x-6

11)

12)

13 =27
*x+7 x+4

15) Gx* +1)x* -6x+8)° -(2x-3) - (5x-4)* 2 0;
16) (3x* —4x+1)* 2 (2x* -3x+3)*;
17) (9x* —9x-10)° < (8x* -9x -9)*;
18) |3x2 —11x+6|(6x* —11x+3)20;
19) (x> +6x+11)x" +6x+13) 5 8;
20) | x* —4|<}x+2};
2D |2 =1]>| x=1};
2x-5 1
767 x-3"
¥ -2x+3
2) x* —4x+3
Haiizure Bce napt (x; ¥) MESKIX 4HCell X H ¥, A1 KOTOPHIX EHIOA

HO HCPABCHCTBO.
24) (x* — 4x+ T + 2y +10) < 27;

25) 7(x-5)* +5(y —7) < 6;
2 .
y —6y+10°

22)

z-3

26) x> +4x+6<
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) ! =+ 2 =2
2x+3)  y-3)

28) - F2g
9x—7) +7(y-9) 8

29) Jx* - 6x+13-4fy* +10y +34 < 6.

27

0,9;

TlpH Beex 3HA%CHUAX MAPAMETPA @ PEIIHTE HEPABEHCTBO.
30) (a+)x-3a+1=0;

31) (@ -Dx-2a+1>0;

32) ax+3a—x)<8a—13x+1;
33) a*(x+1)+a<x+2;

34) (a+1)x* =220,

35) ax>l;
x

36) a’ +(a+Dx+1>0;
37) (@+2)* ~QRa+Dx+a 0.
1

Omeemwi: 1) xe(-o; -5]U[L,5 +»); 2) xe [-4; ;],

3) xe[-51]; 4) xe(-oo;-1JU[L; +0); 5) xe{-4; -3]U[3; 4];
6) xe€(-o0; -SUI-2 21UIS; o) 7) x e (—0; ~1JU{ITUI2; w);

8) xe(-w; ~3]U{-2U[6; o) 9) e {-1}U {%}UB; ®);
10) xe =B UL SHULS; o 11) xe(@ HUE ), 12) xe@ UG, )
13) xe(oq-TU(4 o) 14) xe(-o-6U(S;o) 15) xe{g‘}L{%m}

16) xe(—0;-1JU[2;«); 17) xe[-L 1} 18) xe(—w;%]U{g}UB;w}

19) x = =3; 20) xe(l;3); 21) xe(-o; -2)U©; DU(; ©);
22) xe(-L21UI3,5, 7); 23) xe(—wsl)U[%;z]U(S; o), 24) (2; 1)
25)(5; 6), (5: 7, (5: 8); 26) (—2; 3% 27) (—4; 4), (—4: 2), (-6; 4), (-6; 2);
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28) (7; 8); (7; 10); 29) (3; =5); 30) npn ae(—o;—1) x € [3::1' : ao),

C3a-1
T a+l

mpn @ = -1 xe(d, npn ae(-1; ) xe(—oo ]; 31) npu

a & (03 ) U(1; ) xe[z‘,":;w), npu a =1 x & (~0; ),
a —

mpua=1 xed, npn ae(-L 1) xe( ? :) 32) npu ae(—o0;—10)
Sa+l1 S5a+1
xe[a-l-lO ) npaa=-10 xed, npr ac{-10; %) xe[ _10)

33) mpr a € (—e0; — ) U(L; ) xe(—oo;-%z} npu a = £1 xe(—o o),

npa ae(-L1) xe[—g—i—f oo] 34) opn ae(—;-1] xe, nupn
a
ae(-1 ) IE[—‘”;" ﬁ]U[ ﬁ; WJ; 35) uprn ae(-x; 0]

xe(-az 0) npH a e (; ) xe[—%; O}U(%; w]; 36) nph ae(-o;0)

xe(—l;—i} opua=0 xe(~} o), npu ac(0;1) xE(—ax —é)U(—l; ),

npH ae[l; ) xs(—oo;—l)U(—l;ao]; 37 npu ae(~»;-2)
o

[20+I+Jl—4a 2a+1—J1-4a] [2 )
€ : , IpH@=-2 x€ ;;oo ,

2a+4 ’ 2a+4

npu ae[—2;%] xe[_q-,; 2a+l-—-Jl-4a]U[2a+l+Jl—4a;m}

2a+4 2a+4
1
npk ae[z; oo] x e(—o0; —c).

VIL Hoaseaenne HTOroB ypoxa
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Ypox 35. Hexorophie npaeMbl pemiennn
HeNbIX YPaBHeHHit
(PaxynLTaTHBHOE 32HATHE)

Hens: paccMOTpeTs NMPHEMH DPEIICHHA YPABHCHHH BLICOKHX CTeme-
Heil.

Xoa ypoka
L Coolumenne TeMbi H HETH YPOKA

I1. HosTOpenne B 3axpenieHHe NpoiReHHON0 MATEPHANA

1. OTBeTH Ha BONPOCH N0 AOMAUTHEMY 3AIAHMIO (PasGop HepeuicH-
HBIX 337134),

2. KouTpom: ycpoeHHs Mareprans (caMmoctosTensHas pabora).

Bapuaur 1

Pemmvre HEPABEHCTEO,

1) (5x- 2) Z(3x+l)

2) (2x—3)(x—1)(3x+5) <0
x-7 x+5

x+2 x-1

Bapuant 2
PemnTe HepapeHCTRO.

1) (7x+3) <(5x-4)';
2) (3x-4)(x+1)(2x+7) 20
x+3 x+7

)__..._..._

x-1 x-5

1L Hiyuenne noBOrO MATEPAAAL

B navane § 5 Mn paccMOTpeNH JBa OCHOBHHIX criocola pemenHa
YPARHCHHH BHICOKHX crencHel: |) paznoxeHHe MHOTOWICHA HA MHOXM-
Tenu ¥ 2) HenoAL3OBaHHE 3aMeHEl HewspecTHoll. Ha ToM ypoke -
M OpyThe crocoOb peinerns ypasHenuit Buna P, (x) = 0, rae P(x) —
MHOTOWIeH n-il crenenl P (x) =ax"+a, x™ +...+tax+a,, a, =0.

HpueeaeM HEKOTOPHIC YTBCPKICHAA 0 KOPHAX MHOroYaeHa Py(x):

1. Muorounen #-ii crenenu umeem ne 6oaee n xopueti (€ yueToM HX
KpatHocTeit). HanpHmep, MHOIOMIIEH 1pe'rbeﬁ CTENEHH HE MOWET HMETh
YeTHIpE KOPHS.

3)
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2. Muozounen ueuemnoii cmenenu umeem xoms bt 0dun xopers. Ha-
NMpHMEP, MEOTOWICHE! NIEPBOil, TPEThell, NATOH | T. A. CTENCHH AMEIOT
X0TA OB OJfMH KOpeHb. Muozounens yemnoti cmeneny KopHel Mo2ym u
He UMEmb.

3. Ecmi na xoryax ompeska [a; b] suauenus mMozounena umerom pas-
nuie 3naxu (1. e. P(a)- P.(d) <0), To Ha unTeppane (a; b) Haxomurcs
xoma O 00uH KOpeHs. ITO YTREPAKACHHE NMPOKO MCTIONBIYETCH IS
npHOIHXECHHOTO BEMAC/ICHAA KOpHEH MBOTOWICHA. '

4. Ecnu yucao ¢ AGAReMcs KopreM Mno2o4unena Pfx), To IT0T MHOTO-
YjieH MOXHO TIPEICTABHTS 8 ude npoussedenun P (x) =(x—-c)F,_ (x),
rae P, 1(x) — mporouneH (7 — 1)-# crencHu. JIpyruMu cOBaMH, MNO20-
yaen Py(x) moxcno pasdenums Gez ocmamxa na oeyaex (x — ¢). 310
MO3BOJISET YpaBHEHHEe #-H cmnenncnomrmxypannelmm(n» 1)
CTeNeHH (TOHHAXATH CTENEHb YPABHEHHA),

5. Ecun muozounen co ecemu yeavimu rodgguyuenmiane (mpirueM
cpobonueil yneH ag # 0) umeenm yeawil KOpers ¢, TO ITOT KOPERL ARAR-
emcR Jerumenem ce0bodrozo wrena ay. Takoe YTREpXACHHE NO3BONACT
nodo0pams yeastii Xopenb MHOTOANERA (ECIH OH 6CTh).

TTpumep 1

Perunm yparsenre x° +5x° —4x-2=0,

Ecan 710 ypaBHEHHE HMECT LEHWH KOPeHb, TO COTHACHO IYHKTY 5
OH ABNSETCA JenErenceM cpofognoro unena (—2), T. €. paBHACTCA OO-
nomy B3 vyacen: £1, +£2. [Ipopepka MOKAIWBACT, YTO KOPHEM YpaBHe-
nus geAerca uyucno 1. Toraa cormacHo HyHETY 4 MHOIOYWICH
B(x)=x'+5x"—4x—2 MORHO NPEACTABHT: B BHMC TMPOHIBEACHNA
B(x)=(x-1)B(x}, 7. e. MHOroancn P3(x) MoxnO Ge3 ocTaTka pasne-
INTH Ha AByDieH (x — 1). BHNONHMM TAKOS RSNCHHE (YTONKOM»:

XFraf-ax-2 | x-1
X = +6x+2
6% —dx
6% —

6x
-
2x

|
S N

HanoMHEM, 910 JieNeRne «YTOIKOM» OCYINSCTBIANOCH TAKHM O0pa-
30M, JT0GH Ba KaXAOM NPOMEKYTOYHOM IJTaNe AeleHHA HCHC3ana
CTapImaf CTENCHb NPOMCAKYTOTHOTO NSTHMOTO.,
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TakuM obpazom, ME PaKTHYECKH Pa3NOXHIH NEBYW 92CTH YpaBHe-
HEA Ha MEOXHTEIH: (x—1)x* +6x+2)=0 (1. &. P(x)=x"+6x+2).
Crryuaii x — 1 =0 faeT yranaHHE xopens X, = 1. Ciyuait & + 6x +2=0
ABET ¢INE NBA KOPHA X, =—3:|:\ﬁ.

Ha 31oM npHMeEpe MOACHAM NMPUBSICHHEIC YTBEPXKRCHAS:

1, 2) Vpasnenne tpeteefi crenenn uMeno Tpi xopus (T. ¢. He Gonee
Tpex). IIpn 310M 0HO 3aBENOMO UMETO XOTR 6Ll ONMH KOPeHb.

3) Halinem, nanpamep, (0)= 2w A(2)=8+20-8-2=18.Ha
koHUax o1peska [0; 2] 3HAYCHMS MHOTOWICHA MMENH PAIHBIEC 3HAKH.
INoaroMy na muTepBane (0; 2) ypaBHCHHC HMONO KOpeHb, 3 HMCHHO
x=1L

Hpumep 2

Peuniv ypassenne 24x° —10x* —3x+1=0.

Ilporepka MOKA3KIBAET, YTO AAHHOE YDABHEHHE C LENLIMH KO3(-
dunuenTaMH HE HMCET LeAHX kopHeidl =1 (aeamtean csobogmoro
uynena). IlosToMy ypaeHenne BooOme He HMEeT NMENMX KOPHEd.
TIpeanonoxuM, YTO KOPAH ABAMOTCA PALHOHATBHLIMA YHC/IAMM.

Beeaem HOBYI0 mEpEeMEHHYIO y=-l-, OTKY/2 x=i. Torna ypasne-
x y

BHME MMEST BUX: —————+1=0, wm y*-3y* ~10y+24=0. Ilo-
y vy

npobyeM nofoGpaTL KOPeHb 3TOT0 YPasHeHHA cpead Aenvmencii wucaa
24 (ceobonnriil uneH). [Tpopepka NORAKIBALT, ¥TO ¥ = 2 — KOpEHb 3TONO
ypasHenna. JIance NOHMEACM CTENCHE YTONC YPABHCHHA:

V-3 10y+24 | y-2
-2

-y—12
-y - Wy
S+
-12y+24
-12y+24
0
Kopusmu xragpaTsoro ypasuenus 2 — y — 12 = 0 SBAMIOTCH 9ncia
y=-3 n y =4, Beptiemcs Teneps x cTapoii BerIBecTHOM x=l H Hait-
y

1 1 1
AcM TP KOPRA ZAHHOTO YPABHEHHA: X, =5, x2=—-§, x’=2‘
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MAKTHUYSCKH B IpHMepax 1—2 MH BCIIONE30RATH PASIONCCHIUE MHOTO-
qnena Ha muwoocument (nepssli mpueM). Obcyaum aetansHee BTOpOii
npueM — samena wenseecmuoii. Jlaneio He Beera TAKAA 3aMeHA ARIRCT-
CAl OMEBHAHOI, ITO BANHO M3 CNCAYIOLMX NPHUMEPOB.

Hpumep 3

Pemum ypasuenme 2x* +3x" —4x® -3x+2=0,

OrnazuTebHOM OCOGCHHOCTHIO ITOrO YPABHCHRA ABIIACTCSH NONAPHOE
PAaBEHCTBO ma(b(bmmemn OTHOCHTEILHO CpefHero 4leHa ypaBHeHMd
(xoaduunent npu x* u coGoamit wieH paBHH 2; KOpPHUHEHTH
nipi X° 1 x pasHi +3 W —3 cooteeTcrBeRHo). na pemenns ypapseunit
TAKOFO THIIA CYIMIECTBYeT caeayiomuii npueM. [Tpexne scero ybeaumcs,
uT0 X = 0 ue awngercs Kopaen ypasnenus (geHersurentHo, ecan noa-
CTABHTL X = () B YpaBHeHHe, TO noxyynM 2 = (), PaznenaM Bce WieHH

YPaBHCHMN Ha X: 2x2+3x—4—3+%=0. Crpynmapyem WieHH ¢
x

xoopUIECHTAMY, PABCHCTBO  KOTOPHIX  OTMEUANOCH  BEILIE:
2[):2 +xl—z]+3(x—%)——4=0. Teneps MOXKHO BBECTH 3aMEHy mepe-

MEeHHOi: y=x—l. UroOH BEIPAIATE COOTHOILICHHE x’-l--—l;- yepes y,
x X

z 2

BO3BEACM B  KBANpAT 3aMeHy: Y =X -2+—, OTKyAa

% -l——y +2. Honcmnnsupmxemmm x—— x’+? B ypaB-

"n

Henue, nonyuuM: 27 +2) + 3y -4 = 0,mm2y2+3y 0 (xopun y; = 0
H Y, =—%). TaxuM 06pazoM, nns yy HMeeM ypaBHEHHe x—-i-=0, HIIH

=1 =0 (xopau x; = =1, %= 1), ang y»: x—%=—%,m2&2+3x-2=0

(kopm x3 = -2, I4=%)-

Yuyurnpan aamnouepnoc'm B Ko3(upBLUHERTAX 3TOI0 YpaBHEHHS, NO-
IODHBIE YPRBHEHHA HASLIBAIOT SO3EPAMHDIMU, HITH CHMMEDIDUNHOIMY,

Mpunep 4

PemnM ypasHeHue ﬁ-l-ﬁ IO(E-i]
3 5 3 x
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HonpoGyem ananornuummii nomxod. BaeleM HOBYIO MNepeMEHHYIO

y=£-— Bo3BeneM Ty 3aMeHY B KRaapaT: )° ——-'-E-l-ﬁ u yM-
3 9 3 »*
HOXHM Ha 3: 3y’=§—8+%, TOrNA %+-14?—=3y’ +8. YpasHenne
X

uMeeT BUA: 3 + 8 = 10y, uau 3y — 10y + 8 = 0. KopHH 3TOro ypasHe-

HHEY=2H y=%. BepHeMca K cTapoil HeH3IBeCTHOH,

a)} YpaeHeHHe -;——i=2, um x> — 6x — 12 = 0, umeeT KopHH
x

xu=3:|:\{2_1.

0) YpapHeHHe %—%:%, HIm x° - 4x — 12 = 0, UMeeT KOpHH X3 = —2
HX;=06.

Ipumep 5

2
Petumy ypaBuenne x° +[ﬁ) =8,

YuuTsiBas, 4TO 8 YPABHEHAH YXK€ €CTh CYMMA KBAAPATOB ABYX BHIpa-
JMEHWI, BhIOENMM KBANpAT CYMMSH. 3anHIIeM YpPaBHCHHE B BHIE

[oernpe(G2) JroZms o (e 2] -2
*2a——4| = |-2==8, wm [ x+— 22X -3,

x-1 \x-1 x-1 x-1

2 32 £ .
HIH (xx l] 2;—-?—8 =0, BeeaeM HOBYIO HEH3BECTHYIO y-i] H

NIOyYHM KBANPATHOS ypaBHeHKe ) — 2y — 8 = 0. Ero kopwu y = 4 o
y=—2. Bepuemca k cTapoii HeHIBeCTHOI.
a) Ypaszenue il=4,mx2—4x+4=0,uuee'rxopanxu=2.
x—

-

6) VYpaBhenme Ll=_2’ am ¥ + 2x — 2 = 0, HMeeT KopHk
x—

x5, =-1 :tJi

acTo NpH petleHHA YpaBHeHuH HCAONBIYIOT MOHOMOHHOCHS (DYHR-
yuit U 2paUUECKYIO UAROCHPAYIIO PETISHHA,
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Ilpumep 6

PeinM ypartenue X’ +2x—3=0,

Hmem xopens cpenmu penurtenedf uncna. Tlpoeepka nokassiBaet, ¥TO
KODHEM AEBAACTCH -mcnox—l JoxmxeM, 910 APYIHX xopueii Her. 3a-
mimneM ypasHeHue B Bufic X' = 3 — 2x. OynKkuua y = X' — BO3PACTAIO-
mas, a dyncma y = 3 — 2x ~ yOmBaromiad. 3HAYHT, ypaBHCHWE
¥ =3 — 2x (1 ypaesenne X' + 2% — 3 = () UMeET ANHCTBEHHLI KOPEHS,
3ro xopolo BUIHO 13 NPHBENEHHONO PHCYHKA,

\

— -
s

ITpy HCTIONB3OBAHMH COCO0A PA3TOXKESHHA MEHOTOYWICHA Ha MHOXMITE-
J¥ B0 CHX NMOP BO3HMKAT XOTH Oh ONMH MHOKKTC/b, ABLAIOIHHICA MHO-
rowieHoM nepro#i creneHH. B pane ciyuaes 3TON0 CASTATH HE YAARTCA:
MHOXMTENH ABNAIOTCA MHO20MREHANE 6mopoii cmenenu (KBARPATHHMH
Tpexunesamu). [TocMOTpHM, KaK MOXHO BEINONHHTL Pa3lOoKCHHE B
ITOM CJTyuac,

Ilpumep 7

Pemnn ypasuerne x* —x° — 122+ 7x—1=0,

Yaursisag, wro crapumit kosdduiment ypastenus pasen 1 u ceo-
Somuni uneH papeH (—1), NPeANONOKHAM, YTO MHOTOWIECH YETBEPTOH
CTENeHH MOXeT OLITh NMPEeACTABNEH B BHAEC NPOH3IBEAEHHA KBAADAT-
HLx TpexunenoB (x° +ax-+1)x* +bx—1). Tlepemuoxum >TH BLIpa-

menna: x'+bx° —x? +ax’ +abx? —ax+ P +bx-1=x"+(a+b)x* +
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+abx® +(b—a)x—1. IlpupasuseM Ko3(ULHENTH NPH OAHHAKOBHIX

CTENCHAX X AAHHOTO M HONYy4eHHOre MHOrowienos. Hmeem cucremy
~-l=a+5,

ypasHenuii {—12=ab, W3 nepporo H TPeTHENO YPABHEHMH CHCTEMBI
7=b-a

HajigeM ¢ = —4 ¥ b = 3. TIpoBepHM, YTO ITH 3HAYECHHA YAORNCTBOPAIOT H

BTOPCMY YPaBHEHHIO.
Torza OaHHOE YpaBHEHHE Oyner HMETh BHA:

(x* ~4x+1)}x* +3x-1)=0. Ypaenerne x* — 4x + 1 = 0 umeer xKopHn

-3+J13
2

xu=2:l:J§, ypagHenue x” + 3x — | =0 — xopHn'x, , = . 3a-

METHM, YTO HHKAKHM APYTHM cnioco0OM TAKOE YPABHCHHE PEHIHTE HE-
BO3MOXHO. :
B KOHIIE OCTAHOBHMCA HA PEIlICHHH YPABHEHHIi BLICOKHX creneneif ¢

napamempamti. YacTo yaoOHO HEH3BECTHYIC H MAPAMETP NOMEHATH
MECTaMu.

Hpumep 8

Pewnm ypaesenne x° - 2x-(x* +2)a-2a’x=0.

OTMeTHM, 4TO B 3TO YPAaBHEHHE NEPEMEHHAs X BXOOHT B TpeTheil cre-
NeHH (H HIbke), nepeMeHHad g — Bo BTOpoii crenenn (M nixe), [Tostomy
YAOGHO paccMaTpHBATL TAKOE YpaBHEHHE KAk KBATPATHOS MO MEPEMEH-
ol a. 3anumewm ero e sune 2xa’ +(x’+2)a—(x' —2x)=0. Halinem
muckprmanant D =(x* +2)* +8x(x’ —2x) = x* +4x* +4+8x* -16x* =

—(x* +2)x(3x* ~2)
4x ’

=9x*=12x* +4=(3x-2)" u XOpHR a= T, €.

x-2
a=
2x

H a = —x. Bepnemca k cTapoil HeH3BeCTHOH X.

a) Vpapaenue a=x22;2, wim 0=x*-2axr—2, HMeeT KOpHH

x,=atVa’ +2.
6) YpaBueHHe g =—x HMEET KOPEHb X3 = —d.

IV, 3aganue ua ypoke
Ne 341; 342 (a); 343 (6); 345; 346 (a); 347 (6); 348 (a); 349; 351.
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V. 3agaune na xom
Na 342 (6); 343 (a); 344; 346 (D); 347 (a); 348 (a); 350.
VL Teopueckue 3saanug

PexoMenRyeM HCTIONEIOBATL TBOPYECKUE 33JAHAAM K ypoxaM 25-26
(raM xoaHUECTEO 3a/18% HYOLITONHO),

VII. loaseaenne HTOrOB YPoKka

¥Ypoxn 36-37. HppaunonaabHbie ypaBHeHHA
H HEPABEHCTBA
(paxyanTaTHBHOE 3aHATHE)

Ifens: paccMOTpeTh peleHHe TRIHIHBIX MPPAlHOHANBHEIX YPaBHE-
HMi1 #1 BepABEHCTE.

Xoa ypoxa
1. Cooliienne TeMbl H OENH YPOKA

I1. lTopTopenEe H 3JAKPeNICHEE NPOHAEHHOIO MATEPHANS

1. Ome'mnanoupocuuonouamneuyaananmo(pasﬁop HepemeH-
HEIX 33089).

2. Koutpons ycsoeHus Marepnana (camocrogrensnas paGora).

Bapaanr 1

Pemure ypasReHue.

1) 2x* —7x* +6x—1=0;

2) 5x* +x’ —16x* —x+5=0.

Bapuanr 2

Pewnre ypanuenne,

1) 32’ -2x* -4x+1=0;

2) 3x' =X’ -8’ +x43=0.

IH, H3y'ieHHe HOBOIO MATEPHANA

PaccmarpuBacMad TEMa B WIKOJNE HM3y4aeTcd OYEHb NMOBEPXHOCTHO,
0ocODEHHO HPPALMOHANEHLIC HEDABCHCTREA, B pesyneTare MIKONLHHKM HIH
HC B COCTOSHME pElIMTh AaKE NpocTeillline 3aHay, WIN JOMYyCKaloT
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NPUHUKMNHANBHEE OWHOKK NpH ux pewenun. ITosToMy HeoBXOmMMO
PaccMOTpETs PEllieHHEe THIIMYHEIX 33/a% 110 3TOH TeMe.

Vpasuenue y(x) = 0 sganemes uppayuonanshoin, ecat Qyrnkyus yx)
COOCPNCUNT KODHI U3 HEUIBECMNON CERNUUNEL X UAY GOIDAINCCHUS, 308t
CRUYIX OM X.

Muorue UppalHOHANBHLIC YPABHCHHA MOTYT OBITH PCHICHH, OC-
HOBMEBAAChH TONBKO HA MOBATEAX kKopHA B OJI3 ypaBHemma H X
CBOHCTBAX.

Hipumep 1

Pemmurs ypasuerne Y3x +2x—5+Vx-1+¥x°* -3x+2 =0.

Jlcpas 4acTh ypaBHEHHA NpeACTABAACT Co0OH cyMMy Tpex Kop-
Hell (paRHEANOB) 4¢THOH CTENEHH, KAXAKH H3 KOTOPHX HEOTpHUA-
Teasuniid, TlosToMy 3Ta cyMma Oymer Ttakxke Heorpunareansas. o
YCROBHIO 38890 CYMMA NOMEHA PABHATHECE HYMIO. 3T0 BOIMOKHO
TONBKO TOT/A, KOTA3 BCE TPH PAAMKANA OJHOBPEMEHHO PABHH HY-
mo, a AU 3T0ro HeoHXO0AMMO, YTOOH NOAKOPEHHHE BHPAXKESHHA

3x°+2x-5=0,
OJHOBPEMCHHO PABHAIIHCE HYmO 1x—1=90, Tak kak nepsoe
' -3x+2=0.

M TpPerhe YPABHEHHS HMeT COOTBETCTBeHHHE cTemeHM 6 M 5, 10
pelicHUC ITHX YPABHCHHII MPEACTABASCT 3HAMHTCABHBIC CIOXHO-
cTh. B T0 Xe BpemA BTOpOC ypaBHCANE ABIACTCA NHHCHHBIM, H CT0
pemenine: x = 1. Teneps ocTanock NPOBEPHTH, YAOBICTBOPACT JIit
3T0 PSIICHHE NEPBOMY H TPETHEMY YPaBHCHHAM. JT0 AcHCTBATENE-
HO TaK, H x = ] — pemeHne HCXORHOTO YPaBHEHHA.

OcCHOBHEIM NPHEMOM PelleHHd MPPaIMOHANLHEYX YPAaBHCHMI cuMTa-
CICA yeourenue 6 oOroli “acmu YPasHeRuR paoukana u nociecyloujee
sozeedenue oboux wacmeil ypasHeHuR & COOMEEMCMEYIOWYIO CHENEHb,
Onapaxo npH BOIBEACHHH B YETHYIO CTENEHD MOTYT BOSHHKHYTE NOCTO-
POHHHE KOpHH, T. €. XKODHH, HC ABIAIOUNAECH PEIICHHEM HCXOAHOIO
ypasHenus. INo3ToMy TIpH HCTOAL3OBaHMH TAKOIO MPHEMA peIEHHA
KOpHu GORXCHEL Buimb nposepentt ¥ NOCMOpoNNue 0GRIAMETLHO On-
Gpowienni,

flpumep 2

Peuuts ypasHeHue Jx-1+3=x

O[13 ypaBHeHHd onpenenserca ycnosem x — 1 = 0, otkyza x = 1.

Vemunum pannkan B aeeoii uactn: vx—1=x-3 u poapenenm obe dactu
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3TOrD ypaBHeHHA B KBaapar: x—1=x"—6x+9, umm 0 =x* — 7x + 10.
KopHi 3TOr0 KBaAPATHOTO YPaBHEHHA: X = 2, x; = 5. JIerko mpopepuTs,
410 HCXOAHOMY YPABHEHMIO YAOBNETBOPACT TOABKO KOPEHDb Xz, 9TO H
SRIIEFETCA OTBETOM. '

JameTss, 910 062 KOPRY, X; H X;, BXomuH B OJ[3. OxHaxo Aa x MoX-
HO YCTAHOBHTh e€ll¢ OAHO orpammieHne. PaccmatpeBas ypasnende
Jx—1=x-3, Bumam, 4TO nesas wacTs 3roro YpaBHEHNA RECTpHIa-
tensHad. [losToMy ero npaBas 9acTe Take NODKHa OBITH HeoTpHIa-
TENLHOM, T. ¢. x ~ 3 > 0, mum x > 3. DToMy orpaHMuEHAIO YAORNETEOPAET
TOABKO KOPEHb X2,

JIOCTATOYHO 9acTO H ¢ YCHEXOM NpPH PEIICHAH HPPANHORANLHLIX
YPABHCHUI HCNIONEIYIOTCH JAMEHY NEPEMEHHBIX,

Hpunep 3

P ypass ’3 x+3 ’2+x
2+x 3-x

2+x

+%=4,mf—4y+3=0,mopnamporoy.=l,n=3. Bosepa-

BBeneM HOBYIO HEHIBECTHYWO Y= H OOTYyYAM YDABHCHHAE

miasck K IepeMeHHo X, NONYYHM YPaRHEHHSA ;:—;=l, MM

3-x 3-x

21, wm 3 - x =2+ x (omxy, ==)}n =3, Ann

2+x ¥ * (ormyna x ) 2+x

;Tx=9 e 3 — x = 18 + 9x (orkyna x=——) JIerko npoBePHTE,
X

70 0ba KOPHA, X, =% HX= —%, YROBJIETBOPAIOT NAHHOMY YpaB-
HEHHIO,

Hpamep 4

Pemws ypasnenue J3x—4—2~/3x_~—§ +3x-5 =1.

BaenieM 3aMcHY NEPEMEHHOM y = 3x=5 {oTMeTHM, ¥TO 3Ix— 52> 0,
45

3

T. & ng), Torag ¥ =3x—5m x= . VpaBHeHRE HMeeT BHI:
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3

32 ;5-4—2y+y=l,wm VP -2p+ley=1mmly— 1 +y=1.

Penas 310 ypaBHEHHE METOAOM HHTEPBANOB, NOMY4YHM: ¥ < 1, Boaspa-
mAKCE K NepeMeHHoit x, HMeSM MPOCTOS HPPALMOHANILHOS HEPARSHCTRO

Px-5x1, OTKYAA X < 2. Vuurnipas O3 nepagencTea ng, Haxo-
5
MM OTRET: xe[;;z].
Hpumep 5

Pewns ypashenme 4x° +12xv1+x = 27(1+x).

BBeicM HOBYIO HEHIBECTHYIO y=+/1+X H NOMYYHM OZHOPOIHOE
OTHOCHTENBHO [IEPEMEHHEX X H y: 47 + 12xy = 27)%, min
27 — 12yx —4¢ = 0. Pemnad 370 ypaRHeHHe OTHOCHTEALHO Y, NOTYYa-

LTH y=—%x,y=§x. Bo3ppainaiach K MNCPEMEHHOH X, HMCEEM:

Jitx =—%x; N+x =%x. Q9epHHO, YTO B NEppoM ciayuae x < 0

(T. K. NeBaA 9ACTH YPABHCHHA NONOXHTENBHAS) H x > —1. Boagena ofe
YACTH YPAaBHEHMS B KBAIpaT, MPHACM K KBAADATHOMY YPaBHEHHIO
0 = 4x* — 81x — 81. KopHu 31010 ypasHenns x,, =-?-£—9-:-t-8—@. M >mx

_30-¥)
8

KOpHCH TONLKO KOpeHs X YHOBACTBOPACT YCIOBHIO

=1 £ x £ 0. B cnyuae ypaBHEHHA Jl+x=%x Jonxsio OHITH BH-

nonneHo ycnopue x > 0. Boasepa ofe yacTH 3TOTO YpaBHeHus B
KBATpPAT, MONYYHM KBapaTHoE ypasnenwne 0 = 4x* — 9x — 9, KOpHH

. KOTOpOro X, =-%, x, =3. 13 aTux xopHe#t Toabko x = 3 ynosxie-
TBOPACT YCMOBHIO X > 0. TakuM o0pa3oM, KODHH HCXOZHOTO Ypap-

ig;s@ Hx=3.

HCHHA: X=
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B crywac pagHkanoB BHICOKOH CTemeHH HPPAUHOHANBHOS YpABHeHME
YOoOHO cecmi K CHCMEMe aRze0pauveckux ypagKeNtil BBENEHHEM CO-
OTBCICTBYIONHX 39MEH,

Hpumep 6

Pemints ypasaeHNE P2-x+J-1=1.

OO3 ypasieHHa x > |. BBeseM ABC HOBHE NEPEMEHHLIC:
y= ¥2-x, z=+x-1. Toraa sanucars ommo YpaBHCEHC O4cHB
npocto: ¥y +z = 1. Ho T. K. HEH3IBECTHHIX JABE: ¥ K Z, TO HEOOXOAM-
MO cHle OOHO ypaBHeHHE. IlonyqaHM ero, BoiBeldd COOTHOMEHHS
sy B ky6: y> =2 - x, amz—nnanpa'r:zz-x— 1, n, uToOM
HCKIOUHTE NEPEMEHAYIO X, CIOKHM NOWIEHHO 3TH COOTHOIIEHMA!
P+l =2-x)+(x-1), unu y' +2* =1. Hrag, AMeeM CHCTEMY

" y+z=l,
ABHECHH
yp y’ +2° =1

B TOACTABHM 3T0 BHPAXEHHE BO BTOPOS  yPABHEHHE

Y +(1-y)P =1, unmu y(3* + y - 2) = 0. KopHE 3TOT0 ypaBHEHHS
»n =0,y =-2, y3 = 1. Bozppamancs K HeHIBECTHOH X, MONyUaeM;
y =2-x, uni x = 2 — 5. HaxoAHM, COOTBETCTBEHHO, TPH KOPHS
OaHHOTO YPAaBHEHHA: X = 2 — 0 = 0, x, = 2 —(—2)3 = 10,
x3 =2 — 1> = 1. Jlerko npoBepHTH, 4TO BCE TPH KOPHA ABIKIOTCH
PELICHUAMH HCXOAHOTQ YpaBHEHHA.

HppaimpoBanbHEE HEPABEHCTBA B IIKOMC MPAKTHYECKN HE N3YJAIOTCH,
HOITOMY OTPAHHIHMCA PACCMOTPEHHEN CAMBIX THINMSHBIX 33349 JTOl
TeMel. HeobXouMo NOMHNATS, ITO 603600UMmb 6 YemiyI0 cmenens 06¢
YACTH HCPABEHCTBE MOMHO TONBKO, ECHl OHl Heompuyamenbrsie (HHa-
9¢ Takad oTepalns NPHBEAST K OHOKaM),

Hpumep 7

PeuTt HEPAREHCTRBO Jx=3<2-x

O/13 neparencrsa Haidinem us ycnosusi x—3 > 0, 1. e. x > 3. Ho npn
TAKHX 3HAUCHHAX X MPABAA HACTH MCPABCHCTBA OTPHLATCIbHAA, T. €.
2 — x < 0. Tak xax apudMeTHIccKnil KBanpaTHHI Kopens Jx-320,
TO NOAYIASM NPOTHBOPEHHE: HCOTPHUATEABHOS BHPAKCHHE HE TIPSBOC-

XONHT OTPHIATE/NLHYIO BeTHIHHY. JI03TOMY AAHHOE HEPABEHCTBO pe-
mennit ae nMeer, 1.8 x€@.

H3 nepporo ypabHeHHS HaliaeM z =1 -y
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OTCyTCTBHE PEieHHs N1erko MPOASMOHCTPHPORaTE rpatdudecks. [No-
cTponmM rpaduxu dyuxumii y, =x—3 Hy; =2 —x. Ha ycnopus sanatu
cnienyeT, 4To rpadHx muHeiiHol PyHKIME y; JOIKeH PacTIoNaraTsea He

HIDKe KOpHeRoil 3aBHCHMOCTH ). BHAHO, MTO HM I/ KaKWX X 3TO He
BLITIOJIHACTCA.

~ b

Hpumep 8

Peumms RepagencTso Jx-322-x

O3 HepaeencTBa onpezenserca ycnosveM x —3 > 0 u x = 3. [Ipn
ITHX 3HAYCHESX X pemmadda 2 — x < . Tax rak JEZO, a2-x<0,
TO HEPABEHCTRO BLINOIHCHO NpH Beex x w3 OJ13. Hrax, pemenne wepa-
BeHCTBA: X €[3; +00).

3aMeTHM, 9TO TAKOH e OTBET CACKYET H3 PACCMOTPEHHA PHCYRKA
MpeaELIYIIEro PHMepa.

Ipumep 9

PemiNTE HEpaBEHCTBO Jx=3<x-5.

O3 nepasenctsa x > 3. [lo BuAy HEPABCHCTBA MOKHO YCTAHOBHTH
SLI¢ OAHO OrPAHMYEHHE HA X: T. K. Jﬁzo, a x—st/x'TL TO
x-5320,omxyaax=35.

INpu x > 5 06e 4acTy HEPABEHCTBA HEOTPHIATENLHEIC H HX MOXHO
BO3BECTH B KBAAPAT (3HAK HEPABSHCTBA NPH 3TOM HE MEHECTCA):
x =3 <x* = 10x + 25, wm 0 < x* — 11x + 28, Pemenne 3roro HepaseHcT-
Ba: x€{~o0; 4JU[7; + ). YunThiBas OrpaHHucHHAE HA X (X > 5), OKOH-
YATebHO NOMYUHM: X € [7; +o).
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Moxsio Taroke nath rpadHvecKylo WLIIOCTpalHIO NONYYEHHOFO pe-
mewnng. [TocTpouM rpadukn dyuxuuii y, = Jx-3 nay;=x-5W pH-

CYAKA BHAMO, 4YTo Ipaduk nuHedinoit QYHKUHMH ), pacnonaraerca He
HiDke rpahHEka KOpHEBOi 3aBHCHMOCTH ¥ ipH X €[7; +w).

s17

Ilpumep 10

PemnuTs epanencTso x—3 = x—5.

OJ13 HepaseHCTBa X = 3. Tak Kak BMpaXcHHE X — 5 MCHACT 3HaK
gpH x = 5, T0 paccMOTpHM apa npoMexyTka M3 Of3: x€[3;5) u
x€[5; +w).

Ipu x = [3; 5) nepad 9acTh HCXOAHOTO HEPABEHCTBA HEOTPHLATCAL-
Hag, a Npapag — OTPHLUATSNALHAN, CICAOBATEIRHO, HEPABEHCTBO BHINO-
HEHO TIPH BCEX X H3 PACCMATPHBACMOro IMPOMEKYTKA.

Ina xe[5; +o) obe wacTH HCXOAHOrO HEpaBeHCTBA HEOTPHULATEIb-
HEIC, HX MOXHO BO3BECTH B KBANpAT, 3HAK HCPABEHCTBA NPH ITOM HE
Menseres: ¥ — 3 2 ¥ — 10x + 25, uma 0 2 ¥ — 11x + 28, Pemaa 310 He-
paBeHCTRO, HaliaeM: x€[4; 7]. YunThiBad pacCMAaTpHBacMHI Ipome-
AXYTOK, DOnyquM: X €[5; 7].

OOteanHAsL PE3yNLTATH PelieHA Ha ABYX npoMexyrkax O3, oxon-
YyaTencHO HMeeM: X €[3; 7] . IToT Xé OTRET NOAYYALTCA NPH PACCMOT-
PEHHH OPEAEINYIIETO PHCYHKA.

IV. Tpopueckue 3aNAHEN (3ATANES HA YPOKe H JOMA)

PeuidTe ypapECHHE.



Ypouts 36-37. VipDALUIOHATEHEN YPEOHONIT U HODASHCIE 149

Jx+2

1) Vx=5=3 14 =Jx+2;
}Nx )Jm X+
2y Jx+2=4; 15) (x+6W2x—9 = 3(x +6);
3) ﬁ—g=s; 16) (x + 4W3x—5 = 2Ax +4);
4 Ls=3; 17) NBera-1|=3
5) =2 18) 4x—3—l|=2;
6) 19) VP +3x+2 +x -4 =0;
7)J 6x’ -Tx+2=1; 20) VX% +4x+3+x2 -9 =0;
8) 32 +2x-1=2; 21) Jx+3+3x-2="7;
9) V3x—2 =4x—3; 22) ix+1-Jx+4=1;
10) V2x—1=3x-2; 23) (4% —4x—3IWAZ —12x+5=0;
11) (Z -16Wx+2=0; 24) @ +x-20% +x+4=4;

_ _ pr_1_,[x+1
12) (¥ -25Wx+3=0; 25)“c 1 9V2x T=6;
13) J_“x_ =Vas 26) x(2x+1)+2x [ 22 412 0;

27) X} —Sx+4-Jax—x* = J-* +6x-5-3x;

28) Vx+7-ax+3 +x+12+ 6433 =5;

29) 10-x-P-x =1 32) Vx+2 =2a+3;

30) 2-x+x-1=1; 33) Jx+a+Vx—a=2x;

31) Jox—5 =|x]-px-2+ 39 VI-x’ =a-x.

TIpy KAKHX 3HAYCHRAX NAPAMETPA @ YPABHEHAS HMCET IBA PASIHIHBIX

xopHs?
35) Jx-l-a =x;
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36) VX' —2a=a-1;
37) Jax =x+2.

FIpH KakHX 3HAYEHHAX napaue-lpa 4 YPaBHCHHC HMECT SIHHCTBEHHOS
pemenne?

38) Vx—a=1-x

39) Jx—a=x-2;

40) V2x+3 =ax-2.

Ipy xaxnXx 3HAYCHHAX NAPAMCTPA g YPABHEHUE HC UMCET PCIICHNAI?
41) 2x-l=x-g

42) fi-2x =x-a.

- Haiigure Bce mapht (x; y) uucen x H y, AlS KOTOPHX BRINIONHEHO pa-
BEHCTBO.

43) ¥ —y+1+Jx+3y-5=0;
44) J(x—2y +1) +1+/(3x-y-2)’ +25 =6.

Omeem: 1) 14; 2) 14 3) 5%; 4) 3%; 5)10; 6)=5; 7) x=% Hx=1

8)x=-§ Bx=159L10) L I)x=—Hx=412)x=-3ux=5;
13) 4; 14) =2; 15) 9; 16) 3; 17) 4; 18) 3; 19) —2; 20) —3; 21) 6; 22) 5;
115

10
23) 3555 ; 24) —4; 3; 25) 7 26) -1;27) 1; 28) xe[-3; 1]

29) 2, 11; 30) 1; 10; 31) 1; 32) npu ae[-oe;—-%] xeQ, npn

aE[_%;w] x=40" +12a+7; 33) npn a&(—0;0) x=~a, npa=0

x=0, 0pn ae(0; ) x=a; 34) npu ae(—w; -DNUH?2; ©) xeQ,

e a = -1 x = -1, npy ae(-11) x=#. op g = 1
! -
xe{61}, mpx ae(i2) x=#’ npu a=12 x=§;

35) ae[—%; ]; 36) ac[l;@); 37} ac(8 =), 38} ae(~w;lj;
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39) ae(—m; 2)U{—2—}; 40) ac (-—ao; —%]U(O; ®); 41) ae(-—0; 0)

2,

42)ae[; ) 43) (-1 2), [

Pemute HepapeHCTRO,

l)M)vO;

2) 5v8-3x >0;

3) (P +11x+320;

4) 22 +TW6-x20;

5) ‘}4"2‘“92 3
2x-5  5-2x°

et 2

3x-7  7-3x
-2,

5 3x

x+3
-2x

9) Jx+3<3-x

6)

7

8)

> —4;

13
"9

10) Ja—x <x+8;

1) Vx+32 > x+2;

12) JIO_—x>x--4;

13) (3x-4)Vax-3<¢;

14) (3x-5)5x-3<G;

15) Y42 _12x+5
2x* =3x-2

16) (2x* +3x-20125-x* <0;

] 4L

s0;

17D ——i-—->;°
x-5+37 Jx-5+4°

18) x+3+J3x-22 j;;;:

Omeemi: 1) x e(4,5; w0); 2) xe(—oqg]; 3) xe[-3; «) 4) xe(-x; 6];

5) xe(2,5; ®); 6) xe(—oq%} 7)
9) xe[-31); 10) xe(-5 4]

3 4 3
1 =
3) xe[4 3], 14) xe[4

xe[-w; '%JU[:’; ©}; 8) xel-335);
1) [-324) 12) xe(-—;6);

3w o2l

16) xe{-5}U[-4; %]U{5}; 17) xe[5; ); 18) xe[—3;-—%].

V. llozBeacHNE HTOTOB YPOKA
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¥Ypoxu 38-39. Kourpoasuas pabora
MO TeMe Y PABHEHHS M HEPABEHCTRA
¢ onEOlH nepeMenHo»

Llens: npoBepia 3HAHAH YHAWMXCA ¢ HCONL3OBAHHEM PAHOYPOBHE-
BHIX BAPHAHTOS.

Xoa ypoxa
L Coofmenne TeMLI H HEIH YPOKA
I1. BapuanTsi xonTpoansnoii paborn
Bapuant 1

1. Pequnre ypabHeHye,
a) X (x+1)=Nx+1);

16
R e g
3
—=2.
) x-4
2. PemiTe HEPABEHCTRO,
8) (x +3X2x-6)3x+4)=>0;
3 5
—_——
6):c-l-l x+2
3. TipH xaxHX 3Ba9CHHAX NAPAMETpa @ ypashenne 25x° —3ax+1=0
He AMeeT KopHeii?
Bapuant 2
1. Pemmre ypapHCHME.
a) 4x*(1-x)=1-x;
3 15 4
6 ==
)xz+4x X-4x x

B) 2 =3.
x+5
2. PemaTe

HEPABEHCTBO.
a) {x+2)(3x-6)2x +9) < ;

3. TlpH KAKAX 3EA9EHASX NApaMETPa g ypasaenme 4x” + 3ax + 1 =0
HMeeT ABA PAsIHIHEX XOpH:T
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Bapuawt 3
I. PemyTe ypaBHEHHE.

a) (¥ +27x—-57) =(¥* —3x+1)%;
3x+2 2x+3 '
Rl AR
B) (#* —16)}Wx+2 = 0.
2. Pelute HEpaBCHCTBO.
a) (x—2)(3x% ~ 5x - 2)(x+4)>0
6) vx+3 <3-x
3. Onpenedmemmelmaa,npnmmpmypamemex’+6rz+ax*0
HMeet Jpa kopuA. Haliaure i xopHH.
Bapmant 4
1. Pemure ypasuesne.
a) (x* =12x+20)° =(x* + 2x-12)%;
4x-3 3x-4
%) 3:—4+4x—3
B) (** -25Wx+3 =0.
2. PenmiTe HEPABCHCTRO.
a)(x— IX2¢ - 3x + 1)x+5)20;
6) Va—x <x+8.
3. OnpenenuTe 3a%9EHHA @, TIPH KOTOPHIX ypasrerne 4%° + 4 + ax =0
HMeeT JiBa kopHA. Halimurre a1 xopay.
Bapuant 5
1. Pemmre ypanacamne,
a) =2 - Txl +x+6=0;
2 Y . 4
.9 [x—x+2) =3 x+2’
B) Br+d-Jax—-7 =1.

2. Pemmre HEPABEHCTBO,
a) ¥ -3fx+1|+2x<-1;

~2=0;

6) x4+l-x-1

Jax+25-5

3. Jloxmaure, uro ypassenne (x° +2x+2)(x* —4x+5)=1 ue umeer
xopHei,

=0,
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Bapuant 6
1. Pemnre ypasHCHHE.
a) x*+x* -3 -5x-2=03
3x 3x*
0)|x+—| =4—-——;
)[x x— 3) x=3
B} Va4r—=11-+/3x+1=~1.
2, Peunte HEPABECHCTRO.
a) x2—5|x—5|-10x$—25;

«JZx+ -2x-1 >0.
J§x+ -2

3. JNokaxaire, 4ro ypasHenne (x° —2x+3)x* —6x+10) =2 ue umeer
KopHeH.

¥Ypox 40. Hrora KORTPOALHOM padoTsl

Llens: cooOmmrs pesyabTaTH paboTHL, paccMOTpeT: HamOonee TH-
nHYHBE oWuGKn, pasobpaTs TpyAHRE 3a5a4H.

Xon ypoxa
L. Coofinenne veMpl B HENH YPOKS

I1. Hroru xoutpoasnoii paGoru

L Oreerar B pemenns
Omgemm
Bapuaur 1

1. Omegem: a) ~1; +3; 6) 3; 7; B) %
2. Omeem: 9) [—3; -%]U[3;+00); 6) (-2 -l)UB;ﬂo}

3. Omeem: [—E; E)
3 3

Bapuaar 2
1.Omeem: a) |; ii 8)-2;-1;8) -2
2 9
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2. Omeem: a) [—w; -%] Ul-22]; 6 [-—oo; —%]U(Z; 3).
3. Omeem: [—w; —i)U[i; +oo].

3 3
Bapuant 3
1. Omeem: a) 2; %; -14; 6)-1; =) 2; 4.

2. Omeem: a) (—oo; -4]U[—%; +oo]; &) [-3; ).

3. Omgem:mpua=0x=—6nx=0;oppra=9x=-3nx=0.
Bapmanr 4

1. Omeem: a) §; 4;1_?-. 6)-1;8)-3;5.

2. Omeem: a) (—o; —S]U[%; +°°]; 6) (-5; 4]).

3.0meem:nppa=0x=—lnux=0;npua=1 x=-% Hx=0.

Pewmenun

Bapuant 5

1{a) TMoabepem kopewr x = 1 ypapmerma x* ~x’-7x’ +x+6=0.
Pasnenne MHOrouneH Ha x — 1, nomyuyum kyOuueckoe ypaBHEHHE
2 — Tx — 6 = 0. Eme pas yranaem kopess x = —1. Paznenum 1ot Mio-
rowieH Ba X + 1 H NONYYHM KBA/[PATHOE. ypaBHeHHe X° — x — 6 = 0, Xop-
RH KoToporo X = —2 H x = 3. TakuMm obpasom, naeaHOE ypaBHCHHE HMEET
ueThipe KopHA: 1; —1; —2; 3.

Omeem: 1; -1, -2; 3.

1(G) B ypaBHeHHH (x- 2x ) =5- 4 BRIMOJIHHM BEMHTAHAC B
x+2 x+2
Xz : xz
CKOOKAX H MOMy4mHM: =5-4 . Beenem HOBYIO MEpeMen-
x+2 x+2

2

x+2

¥* + 4y =5 = 0, kopnu koToporo y = 1 H y = —5. BepHeMcs k cTapoil ne-
peMeHol x.

Hyw y= . Moayunm xpanpaTuoe ypapHesne y° = 5 — 4y, nan
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¥

x+2

a) VparHesme =1, wm x* ~x -2 =0, iMeeT xopem x; = —1 Hx, = 2.

6) Ypasaenue %=-5,mmxz+5x+ 10 = 0, kopHeii Be HMeeT.
X

Omeem: —1; 2.

1{s)} B ypasnenun Br+d4-Jax-7=1 YEOHHMM nepbriit pampkan
V3x+4=ax—7+1. Boasenem ofe uwACTH YpaBEEHUS B KBANPAT:
3x+4=4x-T+2V8x—T+1, mm 10—x=2J4x—7 . Buons pozmeacm
B KBAAPAT o0c 4acTH ypaBHemus: 100 — 20x + x* = 16x —28, wm
x* - 36x + 128 = 0. KopHH 3TOro KBAJpaTHOro ypaBHeHHA x = 32
x = 4. Tlpoeepxa NOKA3HIBAET, YTO KOPEHL x = 32 nocroponamii. Hrar,
HAAHHOE YPABHEHUE HMEET SAUHCTBEHHOE Pemenne x = 4,

Omeem: 4.

2(a) Jina pemenus uepanencTea x° —3|x+1{+2x< -1 3anHwem ero
B Bage x*+2x+1<3|x+1|, mm (x+1)* £3|x+1|. Brenem HOBYIO
nepeMeHHy0 ¥ = [x + 1| 1 NONYIHM KBANPATHOE HEPABSHCTEO )P < 3y,
mm y° — 3y < 0, pemerne koroporo 0 < y < 3. Bepemcs k cTapoit ne-
pemennoii. Fimeen Heparencrso 0 < |x + 1| < 3. OveBngno, 90 Hepa-
percTeo 0 < |x + 1] BumonueHo npH Beex x. Hepapencrso [x + 1| £ 3
PABHOCHJILHO HEPABEHCTRY —3 < x + 1 < 3. Braurem m2 Beex uactedi 1 u
Baiinem pemmeHHe HepapeHeTBa —4 <x <2, mmH x =[—4; 2).

Omeem: x e[-4; 2].

Jrx+1-x-1

HIE BCETO PEIIITE HEPABEHCTBY ———— > () MeTofOM
26 Tipo Vax+25-5

HHTcpBanoB. Hadinem xopHM uncaurTena: x+l-x-1=0, W
rl=x+l,mmx+1=(+1P mu0=(x+ 1)x, orxysax~-1n
x=0,

Taoke BaiiieM KODEHb 3HAMEHATEIN: J4x+25—5=0, HIH

J4x+25=5,m4x+25=25,o'rxymx=0.
OrMersM KOpHH YHCIMTENN H 3HAMCHATEAS HA KOOPARHATHON OCH
(npn 310M X = () — KOpeHb BTOpO# KpaTHoCcTH) M y9TeM O/I3 Hepasen-

crsax2>-1,
OnpenennamM 1Hax qpobu, RanpuMep, npu x = 100: %L;zslﬁ;—ldl.
+ f—

CTpoHM IuarpaMMy 3HakoB JpoOH. BoinuceiBaem oreet: X =—1.
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Omeem: —1.

3. Paccmorpum ypasHenue (x” +2x+2)(x* —4x+5)=1. B muo-
AHTENAX BRUIETHM NONHbIC KBaaparsi: X + 2x + 2 = (x + 1} + 1 > 1
(paBencTBo AocTHTReTCA NP x = -1} R ¥ —dx + 5=(x -2V + 12> 1
(paBeHCcTBO JocTHracTes npH x = 2}, Torza npousBeAcHne
(x* +2x+2)x* —4x+5)>1, yuuTsBad, YTO PABEHCTBA AOCTHTANHCH
NpY pasHEIX 3HAYCHHAX X. [T03TOMY ASHHOE PABEHCTBO HE BHNOTHAETCS

H YpABHEHHE He HMEeT KOpHeE#.
Omeem: BoKa3aHO.

Bapuanr 6

1(a) MonGepem Kopenb x = —} ypasnenua x*+x*-3x"-5x-2=0.
PaznenuB MHorouneH Ha x + 1, nonyunM KyGuueckoe ypaBneHHe
x* — 3x — 2 = 0. Eme pas yranaeM KopeHe x = 2. PasnenmmM 31oT MHOTO-
9ieH Ha X — 2 ¥ TIONYYHM KBAIPATHOE ypasHenue ¥ + 2x + 1 = 0, win
(x + 1)’ = 0, kopru KoToporo x = —t 1 x = —1. Takum 06pazom, NaHAOE
YPABHEHHE HMEET SeTHpe KopHa: —1; —1;—1; 2.

Omeem: =1;=1;-1; 2.

1(6) B ypaBHCHMH [x+ 3x J =4- 3 BLINOMHHM CIOKESHHE B
x=3 x=3
<Y 3x*
cko0Kax 3 MONYYHM: 3 =4 3 Beenes HOBYIO NEpeMEHHY1IO
x= x-

y=—x—%. Momywaem xsanparHoe ypapHenwe y* = 4 — 3y, mm
x—

¥* + 3y —4 = 0, KopHK KOTOpPOro ¥y =—4 H y = 1. Bepremca K crapoii ne-
peMeHoi x.

a) YpasHenue —xz—§=—4, snk 22 + 4x — 12 = 0, UMeeT KOpHH X; = —6
x-—
HX;=2.
0) Ypaenenue —'32-—3=1,uunx2—x+3=0, xopueti He HMeer.
x-—

Omegem: ~6; 2.
1(z) B ypaBHenun Jax—11-3x+1=-1 yeAuHHM ephHiif pagukan
Jax-11=3x+1-1. Bosseacm obe UaCTH ypaBHEHHMS B KBANDAT:
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4x-11=3x+1-2S3x+1+1, nmu 2J3x+1=13—x. BuoBs Bo3BeneM
B KBagpaT obe uacTH ypapHenus: 12x + 4 = 169 — 26x + %, nmm
0 = x* — 38x + 165. KopHH: 3TOro KBaApaTHOTO YpaBHeHud x = 33
x = 5, IlpoBepka NOKA3SKIBACT, YTO KOpeHs x = 33 nocroponnuit. Hrak,
AAHHOC YPABHECHNE HMEET CAHHCTBCHHOE PEMICHAE X = 5,

Omgem: §.

2(a) Jina pemenns wepapercTBa X° —5|x—5]|-10x €25 3anmmen
ero B page: X —10x+2555[x—5] mnm (x-5)’ £5|x-5|. Beenen
HOBYIO OEPEMEHHYIO ¥ = |x — 5| H NOMY4nM KBaJpaTHOS HEPABEHCTBO
¥ < 5y, wm y? — Sy < 0, pemenne xotoporo 0 < y < 5. Bepremca K cTa-
poit nepemennoii. Mmeem nepasencrso 0 < |x — 5| < 5. OuesnaHo, 41O
sepasencTso 0 < [x — 5| BEmonHeHo IpE Beex x. Heparencteo x— 5| <5
PaBHOCHIBLHO HEPABSHCTBY —5 <x — 5§ < 5. IIpnGasuM Ko BCEM vacTaM 5
| HaliaeM pemenve Hepasenctsa 0 < x < 10, wm x €[0; 10].

Omeem: xe[0;10].

J2x+1-2x-1
IMpome Beero H CTB0 ————20 MeT0-
2(0) Mpo PCIIMTE HEPABCH Brid—2 .

Iom uHTepBanos. Halinem xopHH YHCAMTENA: V2x+1-2x-1=0,um
2x41=2x+1, wm 2x + 1 =(2x + 1), man 0 = 2x(2x + 1), oTKYHA
x=0n x=—l.

Taxke HaligeM KOpeHP 3IHAMCHATCIA: Ix+4-2=0, wm

J3x+4=2,m3x+4=4,0’mymx=0.
OmdeTHM KOpHH YACIHTENS W 3HAMEHATENA HA KOOpAMHATHOH OCH
(npu 1oM x = 0 — kopeHb BTOpoil KpaTHOCTH) B yuteM OJ13 HepapeHCT-

1
B X & ——,
2

Onpeaeanm 3uax apobu, Hampumep, npa x = 100: 7———% <0.

Ctpoum JHarpaMMy 3HaKoB ApoGH. BHNHCHBAEM OTRET: X = 1 .

2
% o o
AN o ——
2
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3. Paccmotpum ypasuenne (x° —2x+3)x*-6x+10)=2. B muo-
AHTENAX BHUIEAHM DONHLIE KBAApaTh: ¥ —2x +3=(x — 1¥ +2>2
(paBescTBO AocTAraeTes mpH x = 1) B x* - 6x + 10 = (x - 3)* +
+ | 2 1 (paBexcTrO AocTHraerca npu x = 3). Toraa npousseacHue
(x* —2x+3)}x* ~6x+10) > 2, yuuTHBAd, UTO PABEHCTBA AOCTHTANHCEH
MpH pasHBX SHaYeHHAX x. [To3TOMY NAHHOE PABEHCTBO He BHITOMHACTCA

M YPaBHCHHE HE HMCET KOpHEil,
Omesem: poxasaso.

Ypoku 41-42. 3aveTuan pabora
no TeMe «YpaBHEHHS H HEPABEHCTBA
€ OAHOM NepeMeHHOID>

ens: nposepxa 3HAHMA YYAWMXCA N0 BADHAHTAM OYMHHAKOBOH
CHOKHOCTH. ’

Xoa ypoka
I. CoofSlmenme TeMBI H HEIN YPOKA
IL. Bapuanw 3aueTnoil paGorm
BapuaaT 1
A
1. PemgTe ypapnenue,
%) (2x43)x* —7x+12) -0
x-3
6x+5 x-5
R
5) 2x+5=3.

x-1
2. PeulnTe HEPABEHCTBO.
a) 5x* +3x* —8x>0;
Tx+3
6
) 2x-5

B) V5x—»* >-3.

<2
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2x+5
x+2°

3. Haiizure 0674cTs ONpeneeHA GyHIGRE y=/3-2% -2 —

B
4, PeiniTe ypaBHeHMeE.

a) |xz +llx+28|=ix’-l4{;
\Jlﬁx-l-Z —4x- ?

Vx+2-1

5. PemmTe BEPABEHCTBO x—”st 9x—-4x* 20,

6. Hpnxamamenmnapauﬂpaaomnmpcmypasuem
¥ —6x +2a -3 = 0 Gomeme 2, a npyro — Mensme (—1)?

C

7. Pemmte ypasaenue (x° +4x+3)* +(x* ~2x-15)* =36{x+3)".

8. Pemre uepagencteo (x* —2x+9)(3° +4y+7)<24.

9. Haitagre Bee naps (x; J) WeJBIX YRCEN X H ¥, KM KOTOPHX BHINOA-

HEHO HEPABEHCTEO L —2 209
| Ax+5)  S(y-3¢

Bapuanrt 2

A

1. Peunite ypaBHeHHE.
2 (3x+2)(x* +6x+8)=0;
x+4
Sx+4 x-4
x-2 3x+2°
-2
») x-l-l
2. PemnTe HEPaBEHCTERO.
a) 3 +2x1-5x<0;
Sx-2
% 3x+1

B) ix-2 >-1.

3, Haliure 06nacTs oNpeacieHns QyHKIMH y=+/5— 4x-x2+

6)

=2,

=1

xl'
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B .
4. PemmTe ypaBHeHUeE.

a) lx’—11x+24|=|x2 -12|;
6 J22x-13-5x+2 _o.

Jx+24-5
5. Pemurre HepaBeHCTRO x—:J—SS—IQx—hZ =0.
x

6. IIpu xakWx 3HAYEHUAX NAPAMETPA ¢ OFMH KOpPEHL YpaBHEHMs
¥ —4x +3a + 7= 0 Gombuwe 1, a Apyroit — Menbme (—2)?

C

7. Pemure yparenue (x° +x—20)° +(x* +8x+15)* =25(x +5)°.

8. Pemure nepasenctso (x> —4x+7)y)" +2y+10) < 27.

9. Haiigure Bee mape! (x; ) USNBIX YHCeN X H y, JUIS KOTOPHX BHION-

HEHO HEPABEHCTBO 3 T+ 1 =211
S(x+2)  2(y-4y

III. OrBeTt B pemenns
BapuanT 1
1. Omeaem: a)—1,5;4;6)0; —2; B) 2.

2. Omeaem: a) [—%; O]U[I; +oo); 6) [_.!}. i) B) [0; 5].

372)
3. Omeem: [-3; -2)U(-2; l].
4, Omgem: a) -2; —%; —::-i-; 6)-1,5.

5. Omeaem: {4}U[—3; %]

6. Omeem: (—0; -2).

7. Jnx pememns ypasuenms (x> +4x+3) +(x* -2x-15) =
=36(x+3)" pamNOXKHM KBAAPATHHE TPEXIWNECHH HA MHOKHTENH M
sanmmenm ypasnesme B BEge (x+1)7(x+3) 2 +(x~5Y(x+3)* =

=36(x+3)* . OueruAO, ¥TO KOPEHE TAKOTO ypaBueHns x = —3. Haiinem
msmexopm.ﬂonemmmmypamemm(x+3)znmmy-
qnM KBAApaTHoe yparemne (x + 1)’ + (x — 5 =36, wmm ¥ - 4x - 5= 0,
Eroxopmm:x=—1mx=35.

Omeem: —3;—1; 5.

8 AH Pypyxun, C A TNoswxoss, 9 £n
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8. B IaHHOM HEPABCHCTRE ONICHHM KA MHOKUTENE: ¥ — 2x + 9 =
=(x— 1)’ + 8 = 8 (paBencTBo NocTATacTcA npA X = 1) My’ + 4y + 7 =
= (y+ 2)' + 3 > 3 (paBencTBo JocTuraerca npu y = —2). TlosToMy npo-
uaneacHue (¥ - 2x + 9X)7 + 4y + 7) = 24. CneXOBATEABHO, HEPABEHCTBO
" - 2x+ 9%y + 4y + 7) < 24 punonHseTCs ToMBKO IpH X =1 Wy =—2.
TIps 3T0M HEPABEHCTBO CTAHOBHTCA PABEHCTBOM.
Omeem:x=1,y=-2.
9. Jina penkx 9HCEN X ¥ J PACCMOTPHM C/IATAEMEIC B HEPABEHCTRE
1 2
2+ 2
2x+5)  S(y-3)
Z(x-li-S)’ s%=0,5 (paBeHCTEO AocTHTASTCA NPH X = 4 H X = —G) K
2 25—2-=0.4 (paBeHcTRO JocTRTAeTCA IpA ¥ = 4 M y = 2). Cno-
5(y-3)y 5
XHB ITH HEepABEHCTRA OHOrO 3HAKA, TIOMY tHM:
1 + 2
2Ax+57 " S(y-3)
ciTomgo iU x=-4uy=4,x=—4uy=2, x=—6ny=4,x=-6
Hy=2.
Omeem:x=—4, y=d;x=—4, y=2L; x==0,y=4;x=-6,y=2,
Bapuant 2

1. Omeaem: a) -%; -2 0)0;2;8) 6,

20,9. Jind TakdX X H y CHOPABE/UINBLl OLCHKN:

= <0,9. TlosTOMY NaHHO¢ HEPABCHCTRO BEMIOHACT-

2. Omeem: ) [—oo; —%]u[o, 1]; 6 (—w; —%]U[%; +w]; 2) [0: 3].
3. Omeem: [-5; —-1)U(-§ 1]
4. Omeem: a) 4; 2; E; 6) E
2 11 25
5. Omaem: {~T}U[-4; - 2,5].

6. Omeem: (—oo; -%)
7. Jlnx pewenna ypasuerus (x° +x—20)° +(x* +8x+15) = 25(x+5)
Pa3snoxHM KBAOPATHHIC TPCXHICHEH HA MHOMHMTCTH H 3aTHINCM YpabHE-

uue B Buge (x—4)(x+5) +(x+3) (x +5) = 25(x+5)* . Ouernao,
YTO KOPeHb TAKOTO YpaBHeHHA x = —5. Haiinem octansHsie xopan. [lo-
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HENHM BCS WICHH ypaBHeHHs Ha (x + 5)° H HoMy9nM KBagpaTHOE ypap-
nenne (x — 47 + (x + 3/ =25, um x* —x=0. Ero xopmi: x=0mx=1.

Omeem: —5; 0; 1.

8. B JaHHOM HEPABCHCTBE ONCHHM KAK/EH MEOXUTEND: X° — 4x + 7 =
=(x—~2) +3 2> 3 (paBencTBO AOCTHrACTCA MpR X =2) B )% + 2y + 10 =
= (y+ 1)* + 9 > 9 (papercTo AocTHracTes upa y = —1). TloaroMy npo-
msencure (X — 4x + 70y” + 2y + 10) 2 27. CiienoBareLHO, HepaBeH-
ctBo (3 — 4 + 7)(0F + 2y + 10) < 27 RHNOAHALTCA TONLKO NPH X = 2 1
»=—1. TIpH 3T0M HCPABEHCTBO CTAHOBHTCA PABEHCTBOM,

Omeem: x=2,y=—1.

9, Jina LEARX MHCEN X U ¥ PACCMOTPHM CHAracMbic B HEPABCHCTBE

3 1
L1, :
S(x+2)’+ e LI, lna Takmx x M y COPABEARHBH OLICHKH
3 3

£==0,6 (paBeRCTBO HOCTAACTCH ==3Hx=-1n
5@x+2) 5 A P X *=-D

1 1
25—y S-E=0,5 (paBEHCTRO JOCTHTAETCA NpH ¥ = 3 B ¥ = 5), Cno-
*HB 3™ HCPABEHCTBA OIHOTO 3AAKA, TOTY9HM:
3 1
Sx+2)  2(y-4)° |
mro.l;monpnx=—3 Hy=3,x=-"-3uy=5x=—luy=3,x=-1
ny=>35.
Omgem: x==-3,y=3,x=-3,y=5x=-1,y=3;x=-1,y=35.

<1,1. Ho3roMy AaHHOE HEPABEHCTBO RRMOAHACT-



Mnasa I11. YpaBHeHnA U HepaBeHCcTBa
C ABYMA NepeMeHHbIMU

§ 7. YpaBHeHuA C 1ByMsl NepeMeHHbIMU
M UX CUCTEMbI

Ypoku 43—44. Ypasnenue ¢ ByMs nepeMeHHbIMH
H ero rpapux

l[e;u: BBCCTH OCHOBHBIC NMOHATHA H TCPMHHE! TEMBL.
Xon ypoxa

L. Coolinenne TEMEI H HEAH YPOKA

11, H3yueune HOBOTO MATEPHANA

PaBeHCTRO, COACPXALICE ABS NEPEMEHHLIS, HAZLIBAOT YPABHEeHUEM
OGPMR nepemenntismu (WM HEH3BECTHBIMH), Peuwteruem ypasnenus ¢
JEYMA HEpemMennbi. MY HABHIBAIOT Napy 3HaYCHHUH HEH3IBECTHEIX, KOTOpHIC
06paIAoT 3TC YPABHCHHE B BEPHOE PABCHCTBO. YDABHEHHE ¢ JBYMA
MEPEMEHHEIMH MOXET MMETh! GECKOHEMHOC MHOXKECTBO pellieHHit mau
OTPaHHYEHHOES YHCIO PEIEHHI, 2 TAIOKE HE HMETE PeInCHHI,

Hpumep 1

PaccMOTPHM CICAYIOLHE YPABHEHHA C ABYMA NEPEMCHHLIMH:

a) Ypasnenue 3x + 7y = 10 (ypaBHenue npamoii) mueer Geckoneanoe
MHOXKESCTBO pellcHH.

6) Vpamnenue |x — 1| + )* = 0 umeer enuucTREHHOE pemenie: x = 1,
y=0.

8) Vpasnenne (x* —1)* + (7 —4)’ = 0 umeer ueTEpe pewerma: x = 1,
y=2x=1y="2;x=-Lyp=2x=—1,y=-2.

r) YpaBsHeHEE |x — ll+{y—2)’=—511enueerpmennﬁ.

JiBa ypaBHEHMA, MMEIOITHE OOKO U MO H0E MHOICECINEO Dewenyil, Ha-
ILIBAIOT PASHOCUALHBIMIL.

Hpumep 2

a) Vpasuesns [ + (» — 12 =0 u 2% + |y — 1| = 0 paBHOCHALHS,
T. K. HMEIOT OHO H TO X¢ pemenne: x=0ny=1.

6) Ypasaemue [ + (¥ — 1> = 0 u ¥ + |)# — 1| = 0 mepassocbHEL,
T. K. HEPBOE HMeeT oano pemenne: x = 0, y = 1, a Bropoe — ABa pemie-
g x=0,y=1ux=0,y=-1,

Cmmm}pmnmmcmymmpmenmnonpenmm
TAK e, KAK H CTeNeHD eN0ro ypassennd ¢ oxnol nepemennoii. Ecan
OANA 44CTH YPABHEHHA NMPEACTABNNCT co00#f MHOTOWICH CTRHAAPTHOTO
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B4, & apyras — yucno 0, To cTeneHy YPaBHEHHA CUMTAIOT PABHOM CTe-
NEHH TOT0 MHOTOWNCHA, [Ima onpeneneHus CTENCHW YPABMCHMA €ro
3AMEHAIOT PABHOCHALHBIM, OJHA YacTh KOTOPOTO — MHOFPO'WISH CTaH-
HAPTHOTO BHIA, 4 APYTad — HYb.

Hpumep 3

Vpaereuue (x° + 27 = »* — 2x%p papmocwmno ypasnenmio
x*+4x°y? +4y* =x*-2x’y W paBHOCHIBHO YpaBRHEHMIO
2x°y? +2y* + x*y = 0. TloaToMy AaHHOE ypaRHEHHE SRIAETCA YpaB-
HEHHEM TATOH CTEmeHN.

TI'paghurom ypaeuenus ¢ AByMS TIEPEMEHHHIMEI HAIHBAIOT MHOMXECTBO
TOCK KOOPEHHATHOR TNOCKOCTH, KOOPAHHATE! KOTOPSIX ABNAIOTCH pe-
MEHHAMM TOTO YPABHEHHA.

Iipumep 4

a) 'paduroM yparHeHnd ax + by = ¢ (roe a # 0 uau b # 0) sriusercs
npsmasn. .

6) 'paduom ypasserus y = ax’ + bx + ¢ (rne a # 0) apngerca napa-
Gona,

@+b (nec# 0w ad— b+ 0) snns-
ex+d

B) I'padurom ypasHeHus y =

erea runeptona,

PaccMOTpHM €l ONHO eacHeduee U YaCMO GCMPEYCIOujeeca Ypas-
HEHHE — YPABHEHHE OKPYKHOCTH ¢ LEHTPOM B TOUKE (a; b) M pagHycoM
R: (x—a)l +(y-byY =R

Hpumep 5

BripeneM ypaBHEHHE OKPYXKHOCTH.

PaccMOTpHM OKPYXHOCTS ¢ HEHTPOM B Touke (Ng; b) H pamaycoMm R.
Bribepem mpom3Bonsuyie Touxy A(x; v) Ha oxpyxuoccti. Ilporeaem
oTpeskd OB u AB napannenbHo OCH abCIce B OCH OPJIHHAT COOTBETCT-
BEHHO.




168 rass . YpSasus u HapasoHcTnoa ¢ SByMR NeDOMORILRIT

PaccMoTpAM MpaMoyTONBHEEE TpeyTonsHNK OAB, B KOTOpOM KATETH
OB = [x — a} 1 AB = |y — b| v rumoreny3a OA = R, 3annineM 118 >TOr0
Tpeyroasanka reopeMy Iudaropa:

OB =AB =04 ym|x—afl + |y~ b>=R, ama (x - a)® +
+(y-bY =R,

ITO U €CTh ypaBHEHHe OKpyxkHocTH. B uactHOCTH, e K-
PYXHOCTH C HEWMPOM & Ha%aRe KoopOuNam uMeeT Bun: X° + 7 = B
Hpumep 6 :

Tocrpoum rpadux ypasuenus x° —2x+y* +4y =0,

Tak KaK B ypaBHEHHE NIEPEMEHHBIE X H J BXOAAT BO BTOpOl cTemenu
(4 MHKe), TO 3TO YpaBHEHME OKpY HOCTH. BrienuM B ypapserns non-
HElE KBRAPATH 110 NISPEMEHHBIM X H y. JIna 370r0 3annmeM ypaBReHHe B
Buge (x> —2x+1)+ () +4y+4)=5 nm (x—1)° + (3 +2)* = 5)’.

BapHo, 4TO 3710 ypaBHEHHE OKPYXHOCTH C IICHTPOM B TOuKe O(1; —2)
1 pamycom R =+/5 = 2,2. Tenieph 1erko NOCTPORTS M cam rpagux.

Ilpumep 7

TocTpouM rpaduk ypassenus y =dx—x°.

IIpexae Beero ormeTyns, uTo ¥ > 0. Bossenem obe yacTu ypasHeHus B
xBazpat: y = 4x — X%, pnu 3 — x* — 4x = 0, Bugenam Pa3HOCTR
no nepemennoi x: 3 + (¢ — 4x + 4) = 4, mu (x — 2)° + 5 = 22 Tlony-
9RIH YPABHCHHC OKPYXKHOCTH ¢ LEHTpOM B Touke O(2; 0) m pamsycoM
R=2

YuuTHiBag orpaHuuenue y > (), HMeeM BEPXHIOID TMOXYOKPYXHOCTE,
Tenepb MOXKHO CTPOHTH rpadhK.
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y

0 +
$ ’ -
2 4 x

3ameTsM, 9TO rpadHKA YpaBHeHR ¢ OBYMS TEPEMEHHEIMH MOTYT
HMETh caMbii pasHoofpasuniii # aaxke HeoburHEIH BHA,

TH. KoHTpoabHLIe BONPOCKI

1. OnpenencHHe YPaBHEHHA ¢ ABYMA AEPEMEHHEIMM,

2. Y10 HASKIBAIOT PEIICHHEM YPABHEHRA ¢ ABYM3 NEpeMeHHEMU?

3. Kaxue ypaBReHHS HA3HBAIOT PABHOCIILHBIMH?

4, Kax ONpedennTs CTENCHL UCNOr0 YPABHEHMA ¢ ABYMA NCPEMEH-
HbIMu?

5. YpaBHeHHC OXDYXKHOCTH ¢ LieHTpOM B Touke (Xa; b) B paany-
coM R.

IV. 3apanne na ypoxe

Ne 395 (a, 1); 396 (a, B); 397 (r); 399 (a, a, x); 402 (a, r); 404 (6);
405 (a); 408; 410; 411 (a).

Y. 3ananne HA AOM

Ne 395 (6, B); 396 (6, r); 397 (2); 399 (6, ¢, 3); 402 (6, 8); 404 (a);
405 (B); 406; 409; 411 (6).

V1. Topueckne 3aasuns

TocTtpofite rpaduk ypapHeHn.

1) x* +4x=6y-y%; 5) y+1=m;
2) X+ +1=2x+4y; 6) y=J6x-x’ +2:
3) y=ax—x*; 7 [y-1| = Vax—=.
4) y=v-6x-x';

VIL IToasenenne HTOroB YpoKa
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Ypoxu 45-46. T'padnuecknit cnocob
pellieHMs! CRCTeM YPaBHeHMNiH

Ifens: AcnioNb30BATL TPADHEH JUIN PEHICHAN CHCTEM YPABHEHHIA,
Xon ypoxa
I. Coofmenne TeMnl H IeJiH YPOKa
IL MonTopenne N 3AKPEenICHAE NPOHAEHROTD MATEPHARS
I. OrBernl HA BONPOCH MO .nouamueuy sanaHui0 (pazbop HEPCIICH-

HEIX 38284).
2. KoHTpoJ: YCBOCHHS Marepraa (TTHCEMEHHRIH onpoc).

Baprant 1
1. Onpepenenne peieHH YPABHEHUS ¢ ABYMS NIEPEMCHRRIMH.
2. Tloctpoiire rpadux ypapHeHuA.

a) (y-Dx+D)=0;

6) (x-2 +(y+1)* =

B) y—l=J4x-x2.

Bapuant 2
1. Onpenenenue ypaBHEeHHAS ¢ ABYMA NIEPENCHHEINH,
2. TocTpoiire rpaduk ypasHeHHs.

a) (o +y-D=0;

6) (x—IF +(y+2f =4;
B) y+1 =J6x-2.

111, HyyueHne BOBOTO MATEPUANS

PaccMoTpum cucmemy 08yx ypasuenuti ¢ 06yMA neussecmuvimu. Pe-
WenueM CHCTEME! YPAaBHCHUN HaILBANT NADY FHAYCHIUI NEPEMENNDIX,
KOTOphIe 0bpaInaloT Kaxicooe YPasHe e CUHCMEMb 8 BEPHOE PABEHCINED.
PetuHTs CHCTEMy ypaBHERMH O3HA4IET, naﬁmnceeepemelmx AnM Ho-
Ka3aTh, 910 pelieHHil HeT.

OnupM 13 3pPeKTHRHBIX H HATIAAHEX CNOoco6oB pemenns H Mc-
CIeAOBAHHSA YPaBHeHHH M CHCTEM YpABHEHHIl ARnAeTcH 2paduvecikuil
cnocol,

Hpumep 1
¥ +y =25,

Pemum cacTeMy ypasHennit {
=12
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TlocTpouM B ORHON CHCTEME KOOPAHHAT TpaduKH nepsoro ¥° + yF = 25
(oxpyxsocTs) B BTOpOro xy = 12 (runepbona) ypapacHul. Buano, 1ro
rpadukn ypasHennii mepecexaiorcs B 9eThipex Toukex A(3; 4), B(4; 3),
C(-3; —4) n D(—4; 3), KOOPAMHATI KOTOPHX SBAMIOTCH PEIEHHAMHA
OOHO CHCTEMBL.

w
N IO
»

Tax kax np# rpadHIecKoM CNOCOOE PEIICHUA MOTYT GHTS HaliACHE ¢

HeXOTOpoll TOMHOCTLIO, TO MX HeoOXONMMO NPOBEPUTS MONCTAHOBKOM.
NOKA3HBACT, YTO CHCTEMA ACHCTRHTENLHO HMEST “ETHIpE

pewerma: (3; 4), (4; 3), (-3; 4), (4 -3).

Tipumep 2

TIpr Bcex 3HAYEHHSX NAPAMETPA d ONPEACTAM YHCIO PEIICHHH CHC-

P +y =4,

TeMBI YpaBHEHU
y=|x+a.

IMoctpouM rpadmk nepeoro ypaHenna X~ + y* = 2* (oRpyxHOCTS)
H BTOpOro ypasHeHHs y = x| + a 41 pa3aMyHKX 3HaYCHUN napaMer-
pa a. IToT rpadHK nepecexaeT 0Ch OpAMHAT B Touke ¥ = 4. Hz npa-
MOYrofibHOro paBHobeapeHHOro TpeyroasHaka OA4B paiizeM rumo-

TEeHy3Y OA=2v2. Torna Cpaly NONYdacM OTBET 3aJaul: NpU
a e (-0 — 2«/5)U(2; +00) cHeTeMa He aMeet pemennit (rpaduru g, ),
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npH a € {~2423U(-2; 2) cucrema nmeer npa pemenns (rpadui 6, 2),
npH @ = —2 — Tpu pewesnd (rpaduk 6) u Nps g = 2 — oAHO peureHne
(rpadpux 0).

Ilpumep 3
INpn kakux 3HAYMERHAX MapaMeTpa 4@ CHCTEMA  ypaBHeHMi

{y=ﬂ,

y=a-x

HMEET ¢IHHCTBCHHOE pemeHe?

TMocTpoum rpadux mepeoro ypaeseuua y=+9—x" (sepxuas moiy-
OXpYHHOCTB, T. K. ¥ = 0). Taicke B >T0H CHCTEME KOOPIHHAT CTPOHM
rpaduK BTOPOTO YPABHEHHA ¥ = @ — X 1A Pa3iHYHEIX 3Ha4YcHUH mapa-
MeTpa g (pamag). OTa ApAMas NEpPeceKacT OCH KOOPAHHAT B TOYKAX
x =g uy=ga. OYeBUIHO, 4TO CHCTEMA YPaBHEAHI HMELT CIHHCTBCHHOE
PCUICHHE, CIH OPAMAA ¥ = g — X HAXOAKTCH MEXAY MONOKEHHAMH a #
b, a Taloxe B ciiyyae kacaHud 2. Jing 3Toro ciayyad 3 MpAMOYTONBHOTO
pasroenpenHoro Tpeyronsinka OAB nalinem runorexysy OB = W2
(COOTREYCTBEHHO 4 = W2 ). Cneporarenso, npu a €[-3; 3)U) {3\5}
CHACTEMa YPABHCHHH HMELT SIHHCTBCHHOC PEIIeHNe.
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LV. 3ananue HA YpoKe
Ne 415 (6); 416; 419 (a); 420 (6); 421 (a, 6); 422 (a); 424 (6); 426.

V. 3ananme na gom
MNe 415 (6); 417; 418; 419 (6); 420 (a); 421 (6, r); 422 (6); 424 (a);
425; 427.

V1. Teopteckne 3aaanus
1, Haliaure 3HaueHHs mapaMeTpa g, NPH KOTOPHX CHCTCMA ypaBHe-
HIif HMEET POBHO JBA PCLICHHA,

2) ¥ +y =],
x|+ y=a;

x* 4 y* =2a,
°

=a——l—
xy 2

Omaems: a) (-1 DUZ}; ©) .

2. Haligure 3HA9CHHS MApaMeTpa g, NPH KOTOPRIX CHCTCMa ypaBhe-
HHil HMECT POBHO TPH PCRICHHA.,

x2+y2=2.)’a
® {y=lx-ais
X+yt=2,
ofire
Omeemui: 2) -1++/2; 1-42; 6) 2.
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3. Jing x2EA0T0 3HAYCHHS NApaMCTPa a ONPEACAHTS YHCAO PeLIeHH
CHCTEMBI YPABHCHHA.

{le+|y| a,
X+yi=l
{le’*b’l =1,
“+y =a
Omeemvi: a) npa a € (—wx; l)U(JE;+ao) — HET peleHHH, mpH
ae{l; ﬁ} — qeTHpe petuenn, mpy a €(l; J2) - BoceMs pemenni;.

6) npu |a|e[o; i2-2-]U(1; ®) — Her pemennli, npH |a|e{%; 1} -

ueTLpe pemtenns, mpH |af € (JE 1] BOCEMb PEMICHHIA.

VIL IloanenesHe HTOTOR YPOKA

¥Ypok 47. Pemenne cucreM YpaBReHHi BTOpOii cTenend

IHens: paccmoTpers cnocold NOACTAHOBKH A PEIICHHA CHCTEM YPaB-
e,

Xon ypoka
L. Coofmenne TeMul H NeTH YpoKa
IL lloBropenne n 3axpenneane mpoiiieHHOT0 MATEPHANA
1. OreeTHI HA BONPOCH O JOMAIIREMY 3amaHuio (pasbop Hepemen-

BEX 380489).
2. KoHTposk YCBOCHHS MaTepHana (caMocrosTensHad pabora).

Bapuant 1
x+y=4,
1. TpadHyeckn peIIATE CHCTEMY YPARHCHHIH 2o
y=x -z

2. Jina xaoxnoro 3WaticHHA TIapaMeTpa ¢ Balifure 9HCIO petrenmil

4y =4,
cncreuuypamiemﬁ{ ’

y+|r=a
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BapuanT 2
- =2x-
1. T'padmuecin penTte CUCTEMY YpaBHEHME Y %

y=x'+l

2. i K@KNOrO 3HAYEHHS NAPAMETPA ¢ HalAMTE YHCIO peltieHHi
X4yt =4,

=|x|+a.

11, H3yueHHe HOBOTO MATEPHAIA

PaccMOTpHM Teneph aHANTHYECKOE PelleHHe CHCTEM YpaBHEHHH c
AByMA nepemeHHEIMA. HauGonee pacnpoctpanenssiii cnocol pemenus
CHCYEM — cnocob nodcmatiosxu. Jns »roro neodxoamumo:

1) BoipasiTs 13 Gonee NPOCTOTO YPABHEHHR OFHY MEPEMEHHYIO depes
ApyTylo;

2) NOACTABMTH ITO BHpAKCHWE B IPYToc ypasnenne H NOIYy4HTh
YpaBHEHNE ¢ OAHOH HEHU3BECTHOM;

3) pewyTs NOAYYEHHOE YPABHEHHE ¢ OAHOM NEPEMEHHOI;

4) HATH COOTBETCTRYIOIIHE 3HATCHUA BTOPOH Heu3BeCTHOH.

Hpumep 1

CHCTEMS] YPABHEHHI {

PemnM cHcTeMy ypaBHeHHil {gz _.2x23_|_ w+3x+y=$,
_y= .

Bropoe ypaBHeHHE CHCTEMEl ARISCTCE Aunetinbim (NIEPROH cTeneHH)
H, COOTBETCTBCHHO, Oosice MpOCTHIM. BHIPasHM H3 HEro NepeMeHHYI0 ¥
wepes nepeMennylo x: y = 2x — 3. [loacTaBM 310 BHIpZKEHUE B IEPBOE
YpABHEHHE H DONYUHM YpaBHeHHe ¢ mepeMentol x: 3(2x — 3 - 2% +
+ x(2x - 3) + 5x + (2 — 3) = 8, Wi (nocne npeoGpasosanuif) 3x° —8x +

+ 4 = 0. Kopau 3ToI0 KBAAPATHOTO YPAaBHEHAX: X) = 2 B x,=%.Ho—

nomL3yA GopMyrry y = 2x — 3, HafiteM COOTBETCTBYIOIIHE 3HAICHUA TIe-
peMeHioi y:y =22 -3=14 y, =2--§-—3=—§.

Hirak, cactesa umeer n8a pemenns: (2; 1) u (%’ —%]
Bo muOrEX cayuasx ofa ypacHenus CHCTEMEl ABIAIOTCS HeauKedi-
uumu. Haoraa cnocob nodcmanosxu NPHTOREH W KNS TAKHX CHC-

TEM.
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Hpunep 2
— {x‘+s;y—2y==—2,
xy=3.

Ouepngno, 910 x # 0. U3 BTOpOrO ypasHeHHS BHPAIHM NEPEMEHHYIO
y depes x: y=§- H NOACTaBHM B meppoe. Ilomyuaem ypaBHeHHE
x

2
x’+5-3-2-(§) =~2, unm (mocne mpeoGpasonannit) P+177-18=0.

Kopas s1oro Guxsaaparaoro ypassenns: x; = 1 n.x; = —1. Ilo ¢popmyne
y=§- HafileM COOTBETCTEyIOmME 3HAYCHAA ). y,=§=3 |
X

1

» =il=-—3. Hraxk, cucrema ypasaenuii uMeer asa pentenus: (1; 3) u
-1;-3)

Cnocof NOSCTAHOBKH NMOAC3CH H NP PEIICHHH CHCTEM YpaBHEHRmIH ¢
napaMeTPaMiL.

IIpumep 3

TIpu Bcex 3HAYCHHAX MApaMeTPa o OMPENENIHTE MHCNIO pemieHnl cuc-

. {Jr’+y2 =1,
TeMH YpABHEHRH
x+y=a

H3 BTOpOrO ypaBHEHMS BHLIPASHM NECPEMEHHYIO ¥ Mepe3 x: y = a + x.
MoncraBuM 5TO BHIpAXEHHE B NEPBOE YPABHEHHE M NORYIAM:
Z+{a-xF =1, um 2 -2ax + & — | =0. [JHCKPHMHHAHT YTOTO KBAJ-
parnoro ypassienns D = 4(2 — o). Uncno pemennii ypapuenns (3. ciie-
JOBATENEHO, H CHCTEMH YPABHEHRIT) ONPENENAETCH IHAKOM JACKPAMH-
HAHTA.

Ecng D > 0, unu ae(—Ji;Jl-’), CHCTEMA HMeeT HRa pellleHHA {ne-

peceueHHe npAMOil H OKPYKHOCTH — CiTyuaif g).

Ecmi D=0, umm a € {~v2; 2}, cucrema mmeer onso pemenne (ka-
CcanMe npsMoil H OKPYRKHOCTH — CiTyuail 6).

Ecmt D <0, uH a € (—oo; —Ji)U(wE;-l-co), CHCTEMA HE HMEST pe-
meHnif (NpaMas He MepeceKAeT OKPYXHOCT — Cy4aii €).
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3aMeTHM, YTO B paae CAYYacE ApH pelleHHM HCIOMLIYICT cnocod
croxcenus (Kax 4acTHbi coydal cnocofa NOOCTAHOBKH).

Mpumep 4

3(x+1) -2(y+3) =10,
5(;|:+1)3’+2(y+3)3 =22,

CnoxuM ypaBHEHHS CHCTEMH M momyauM: 8(x + 1)° = 32, mmm
(x+1)’=4,omymx+l=:l:2nx1= 1 u x; =—3. TlopcranuM BLpaxe-
mae (x + 1> =4, HAaNPHMED, B HEPBOC YpasRenue cucreMbl. Ilomyduu:
3-4-2(y 43P =10, orxyma(y+3) ' =L, umy+3=1uy=-2,

Hrax, cucreMa ypaeReHni AMeeT ABa pemenns: (1; —2) n (—3; —2).

Ocranpabie cnoco0H Pemenns CHCTEM ypaBHenmid SyayT paccMoTpe-
HEI B KOHIE TTIaBH.

IV. 3apanne na ypoxe

Ne 429 (a); 431 (a, B); 433 (8, 6, B); 435 (a); 436 (0); 437 (a); 440 (6);
441 (a); 443 (a, 6); 444 (a); 445; 448 (a); 449 (6).

V. 3aganne na nomM

Ne 429 (6); 431 (6, 1); 433 (1, A, e); 435 (6); 436 (a); 437 (6); 440 (a);
441 (6); 443 (8, r); 444 (6); 446; 448 (), 449 (2).

VL IlonpeaeHHe HTOrOB YPOKA

PeimmM cHCTEMY YpaBHeHHiH {
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Ypoxn 48—49. Pemenn¢ 33524 ¢ HOMOILIO
CHCTeM YPABHEHHH BTOPOil cTenenn

H{ens; AcnONB30BATE CHCTEMN YPABHCHH [UIR PEICHHA TEKCTOBLIX
3anav.
Xoa ypoxa
L Cooflmenune TeMBI ¥ neJIH YPoKa

IL HloBTOpenne H IaKpeiicHiNe NPOACHAONO MATEPHEANA

1. OTeeTsI Ha RONIPOCH N0 AOMAITHEMY 3ananHI0 (Pa3fop HepeieH-
HEIX 33849).

2. KoHTpoIE YCBOCHUS MaTepHAana {TecTt).

Bapmant }

1. CniocofoM MoACTAHOBKH PpeIATE CHCTEMY YpaBHeHH.

x+2y=35,
25 +3xp-5y + Tx+4y=3.

Omegemu: a) (1; 2); 6) (1; 2), (32; —13,5); 8) (1 2), [32-;-; —13—2-);

D (1;2),(23; -9)

2. CnocoboM cnoseHns peiiTe CHCTEMY YpabHeHMt.
3(x-2) +7(y+3) =5,
2(x=2)" ~7(y+3) =15.

Omeemyi: 2) (0; —4), (4; —~4); 6) (4; ~4); 8) (2; ~4); 1) (4; -6).

Bapmanur 2

1. CnocoGoM TIORCTAHOBKHE PCIIMTE CHCTEMY YPABHCHHH.
2x+y=3,
3x* +4xy+ 7y +x+8y=5.

Omsemu: 8) (2; -1); 6) (Z; 1), [ﬂ -—], B) (2; ~1), (34; —65);

r) (2, -1), (18; -33).
2. CniocoGoM COXEHHA PEIHTE CHCTEMY YpaBaeHH.
7(x+2) +2(y+1) =1,
3(x+2) -2(y+1)" =-11.
Omsempt: a}(=3; 1); 6) (=3; 2); 8) (=3; -3}, 1) (-3; 1), (-3; -3).
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TIL Hryaenue HOBOTO MATEPHANA
CucreMBl ypaBHeHHit ¢ ByMS HEH3BECTHMMH JACTO HMCOOIE3YIOTCH
OpH PEIICHHN TEKCTOBRIX 337819,
Hpumep 1
Hpommemnnyxmcmpanmlﬁs A CyMMa MX KBAJIDATOB PABHA
340. Hafigure 3TH yACcIa.
IlycTs 0OHO W3 YHCEN X, ApyToe V. 3aNmeM YCIOBHA 3afa9H N Ioiy-
YHM CHCTEMY YpaBHCHMIA % =168,

W X+ =340,
PemnM 3Ty CHCTEMY ABYMS COOCObaMH,

1-i cnocol — cnocob noacTaBoBKN.

W3 nepeoro yparHeHns BHIpasuM y=£ M NOJCTABHM BO BTOPOE
X

YpaBHEHNE.
168

X

l'lonyqnm.xz+[ ] =340, um x* — 340:% + 28 224 =0.

Kopru >roro GMKBAIPATHOTO YPaBREHHA: X, = ]2 H x5, =14,
Ho ¢opmyne y =? HailneM COOTBETCTBYIOIME 2HAYEHHA ).

Na=xl4ny; =12,

Hrak, 341898 HMEET qe'mpc pemenna: (12; 14), (—12; —14), (14; 12),
(~14; -12).

2-# cmocob — cnocol choxennn,

VMHOXHM NEpBOE YPABHEHHE Ha 2 H SAIMINEM CHCTEMY YpapHEHHii B

BHJE {xz+y =340, Cnoxus B BHYTEM YPaBHEHAR cuctemul. Ilony-

2xy =336.
- {x“+y’+2v=676, o feyy =676, {x+ y =426,
X4y -2xy=4, (x-») =4, x-y=%2.

TaxuaM o0pa3oM, JaHHAS CHCTEMA CBOAHUTCH K GCTHIPEM CHCTEMAM JIH-
HeliHEIX YpaRHEHHH:
+ y=126,
a) {x Y

— pewenne (12; 14);
x=-y==2
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=~2
6) {x+y 6 _ pemenne (—12; —14);
x-y=2
B {x+y =26, _ pemienne (14; 12);
x-y=2

X+ y==26,
- —14;-12).
r) {x-y =3 peineHmre ( )

Hpumep 2
TlepAMETp NPAMOYTONEHOTO TPEYTONEHAKA pasen 30 cM, a ero runo-
TeHy3a paBHa 13 cm. Haligprre cTOPOHE! TPEYTONBHAKA,

13

¥

TIyCcTh KAaTeTH TPEYTOJABHHKA PABHEL X CM K ¥ ¢M. HcnoNb3ys TeopeMmy
Ingaropa, 3anmmenm ycrosus 3a1a4u:

x+y+13=30, x+y=17,
WIH
x*+yt =132, {x’ +1* =169,

Penrm a1y cacTeMy cnocoboM noactanoexd. Hs nepsoro ypasnenms
BHpasiM ¥y = 17 — x H NoOACTAaBMM BO BTOpo¢ yparHeHme. [Tomyumm
KBaapaTHoe ypasrerne x° + (17 — x)’ = 169, wum x* ~ 17x + 60 = 0,
KOpHE KOTOpOTO: X1 = 5 H Xz = 12, Ilo dopuyne y = 17 — x naiineM co-
OTBETCTRYIOIME 3Hauennn y: ¥ = 12 m y, =35,

Hrak, IMUAK KaTeToR paBHH 5 u 12 M.

IV. 3anaune Ha ypoxe

Ne 455; 457; 460; 461; 463; 467; 469; 476.

V. 3axaame ma aom

Ne 456; 458; 459; 462; 464; 468; 470; 473; 477.

VL lloasenesne KTOrOB ypoka
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§ 8. HepaseHCTBa C ABYMA NEPEMEHHLIMKH
M UX CUCTEMDI

Ypoxu 50-51. I'paduueckoe pemienne HEPABEHCTBA
¢ ABYMH NEePpeMCHABIMH

I{enu: pacemortperts rpadHEN REPABCHCTE C ABYMA NICPEMEHHEIMHA.
Xona ypoxa
L Coofmenne TeMbl B HEH YPOKa

IL. MopTopensEe N 3aKpeILNCHNe DPOENCHEONG MATEPREANS

1. OrBeTH Ha BONPOCH N0 AOMAUTHCMY 3aAanHI0 (pas0op Hepemes-
HEIX 33049}

2. KoHTpo/L yCBOCHHS MaTEpHAIA (CaMOoCTOsTeNbHAd palora).

Bapuanr 1

1. Cymma apyx ancen paeHa 30, a ux nponseeaenue pasno 216. Haii-
JIHTE ITH THCAA. .

2. Tenoreny3a NpAMOYTONLHOTO TPEYIONLHHKA pasHa 20 oM, a €10
nepuMetp pasen 48 oM, Haiimerre kateTsl TpeyronLHuKa.

BapuanTr 2

1. Cymma Byx smcen parna 40, 8 Hx npouseejcane pasHo 364. Haii-
JJHTE TH YHCIA.

2. T'unoreHy3a NPAMOYTOILHONO TPEYFONBHMKA papHa 25 cM, a ero
nepunerp pasen 60 cu. Haltanre xaTeTH TpeyrolbHAKA.

II1. Hayuenne HOBOTO MATEPHARS

Yacro nprxomuTca H300pazaTs HA KOOPIMHATHON MIOCKOCTH MHO-
xCecmeo petieHiti nepasencmea ¢ ogyma nepemennvimy. Hanomumm,
YTO PCUICHACM HEPABCHCTBA ¢ ABYMA NCPEMCHHLIMH HASLIBAIOT 0ApY
3HAYEeHWH ITHX NepeMeHHBIX, KOTOpai 00patiaeT IAaHHOE HEPABEHCTRO B
BEPHOC THCIOBOC HEPABCHCTBO.

Ipumep 1

PaccMOTpHM HEpABEHCTBO 32-Lgs,
b4

Tapa 3nagenwit nepemenunix (—1; 1) obpalaer 310 HEPABSHCTBO B
BEPHOE HHCIIOBOE HEPABSHCTRO 3-(-1)’ -%ss,mzss,nm

peinenneM HepaBencTea. Ilapa snagenmil (2; 1) npHBOAMT K HEBEPHOMY
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YHCIOBOMY HEpaBeHCTBy 3-2° -%58, umn 11 < 8, B He amngerca pe-

IEAHCM JAHHOTO HEPABCHCTEA,

Ha npumepax paccMOTpHM, Kak H300pakacTca MHOXECTBO pemcHMii
HCPABEHCTRA ¢ ABYMSA NEPEMCHHEIMA HA KOOPAHHATHOH MJIOCKOCTH.

ITpumep 2 ’

Hzobpazum Ha KOOPAHHATHOM NAOCKOCTH MHOXKECTBO PellieHHH Hepa-
BeHCTRA 2y + 3x <6,

Caavana nocrponm npsmyo 2y + 3x = 6, win y=3—%x. Ouna pas-

GuBaeT MHOKECTBO BCEX TOMEK KOOPAHHATHOMN NNOCKOCTH HAa TOYKH,
PACHIONOKEHHLIC BHILIE €2, H TOHUKH, PacnonoXkeHHbie Hinke ee. Bose-
MEM M3 KaKROH o0nacTH no XowmponeHoli mouke, HaNPHAMEp
AQ1; 1yn B(1; 3).

KoopanHATH TOUKH A YHOBIETBOPAIOT BAHHOMY HEPABEHCYBY
2y+3x<6,1..2-1+3-1<6.

Koopaunatol Toukn B He YAOBNCTROPAIOT A3BHHOMY HEPABCHCTBY
2-3+3:1<6.

Tak KaK AAHHOC HEPABEHCYBO MOXET HIMCHHTL 3HAK HA OPEMOH
2y + 3x = 6, To BEPaBEHCTBY YAOBICTBOPACT MHOMKECTBO TOUCK TO# 00-
NACTH, TAE PACNIONOACHA TOVKA A. Jammphxyes 3Ty o6nacrb.

TaxuM 00pasoM, MH H300PAZHNH MHOKCCTBO PEIICHHH HEPABSHCTBA
2+ 3x<6.
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IIpumep 3

H306pasiM MHOXECTBO PLliCHHH HEPABEHCTRA X° + 2x + 7 — 4y + 1> 0
Ha KOOPARHATHOI IIOCKOCTH.

TocTponM cHagana rpadaxk ypasrenns X + 2x + 32 — 4y + 1 = 0. Ba-
JenHM B 3TOM YPaBHCHHN YpaBHCHHE OKpyxHocTH: (x° + 2x + 1) +
+0P -+ =4 am(x+ 1P +@p-2Y=22
3710 ypaBHECHHE OKPYKHOCTH € LEHTpOM B Todre O(—1; 2) H pagHycom

7
)

N\

A\

Tak Kax AaHHOE HCPABCHCTRO CTPONOS M TOYKH, JICHKAIHE HA CAMOI
OKPYXHOCTH, HEPABEHCTRY HE YAORNECTBOPAIOT, TO CTPOHM OKPYRHOCTE.

Jlerko npoBEPHTH, YTO KOOPAMMATH UEHTPa O OKPYKHOCTH RaHHOMY
HEPABCHCTRY He YAOBAETBOPAIOT. Brapasenne x* + 2x + )7 — 4y + 1 me-
HSET CBOH 3HAK HA NOCTPOCHHOH oXpyxHOCTH. Toraa HepaBCHCYBY
YAOBJIETBOPAIOT TOMKH, PACNIONONCHHEE BHC OKPYKHOCTH. OTH TOMKH
JAITPHXOBAHEL,

Ilpumep 4

Hso0pa3um Ha x00paAKHATHOH NITOCKOCTH MHOKECTBO PEICHMI Hepa-
sencrea (y — )y —x — 3) £ 3.

Cuaqmnocrponu;gmbnxypamem(y—xz)(y~x-3)=0.nun-
nserca napabona y = x* u npamad y = x + 3. TlocTpoHM 3TH THHAH H
OTMETHM, 9TO H3MEHEHHE 3HAKa BRpwxkenss (y — ¥’ )Xy — x — 3) npouc-
XOAHT TOMEKO Ha 3THX JHHAAX. Jns rouxu A(0; 5) onpeacnuM 3Hak >10-
1O BLIPOKSHHA: (5 — 0°)(5 ~ 0 — 3) > 0 (T. e. RAHNOE HEPABCHCTBO HE
BHNOAHACTCA). Teneps JNErko OTMETHT, MHOXECTBO TOYEK, JAA KOTO-
PHIX AAHHOE HEPABEHCTBO BHINOJASHO (3TH 06IACTH 3AIITPHXOBAHET).
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Kax BHAHO M3 pacCMOTPEHHEIX NPHMEPOB, MNIf NOCTPOSHHA MHOKECT-
Ba pelleHnil HEPABERCTBA C JBYMA NCPEMEHHLIMM HCTIONE3YETCA MEMOO
UNMEPearRoe HA KOOPAMAATEOH INOCKOCTH,

IV. 3apaune na ypoxe

Ne 482 (a, 6); 483 (6 n); 484 (r); 485 (a); 486 (8); 48? (s, B); 488 (6);
489 (a); 490 (6); 491 (a); 492 (G).

V. 3ananne ua xom

Ne 482 (B); 483 (a, r); 484 (B); 485 (6); 486 (r); 487 (6, r); 488 (a),
489 (6); 490 (a); 491 (6); 492 (a).

V1. Toopueckne 3033EHA

H300pasuTe HA KOOPAHHATHOH ILIOCKOCTH MHOKECTBO PEIICHHH He-
PaBEHCTEA.

DG-1Dy+2)<0; 6) (¥ -1)x+2)=0;

2)(2x + 3)3y —2) 2 0; NEE+ P —a)x+1)>0;

) -Ny-2)>0; 8) ¥+ -9 -2)<0;

4 +PYXy+3)<0; 9) &= 1)2‘:(”1"'2) 40

5) -4y +1)<0; 10) (x+2)° ;(_’:4) =250,

VII, Hoaseaenne NTOIOB ypoKa
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Ypoxu 52-53. Cacremeul HepaBeRncTB
¢ ABYMS NiepeMeHHbIMH

Llens: nocTpocHne PEINCHUA CHCTEME HEPABSHCTE ¢ ABYMA NEpeMeH-
HEIMH HA KOOPANHATHOH ITIOCKOCTH,

Xon ypoxa

L. Coolumresine TeMBbl H IEJH YPOKa

IL l‘lompe:ne H JAKPEILICHRE NPOHRCHHOT0 MATEPHANA

1. OTtReThl HA BONMPOCH HO AOMAMIAEMY 33a7aHmio (pasbop HepemeH-
HBIX 347884).

2. Kortpons ycpoeHHA MaTepHana (caMocTodaTeNbHad paboTa).

Bapuanr 1

Hao0paznte Ha KOOPAHHATHOH TDIOCKOCTH MHOXECTBO TOUYEK, 3aa-
BAcMEIX HEPABEHCTEOM,

DX+ (p+ 1Y <4;

2)xy>4;

Hhe-y-11<2.

Baprant 2

HaoGpasure Ha mopmamoﬁ HIOCKOCTH MHOXKECTBO TOMEK, 3aja-

BAEMBIX HI

1) (x~ ;l; y’>4

2)xy<8;

Hp+x+2>1,

II1. HayueHHe HOBOINO MATEPHAJA

B pane ciyuack Ha koODAMHATHO# TOCKOCTH NPUXOANTCA H300paxaTh
MHONCECTIBO PEUICHUTI CUCTNEMBE HEPAGEHCING C OBYMA NEPEMEHHLIMU.
Hanosinim, 4yTo napa sHaveHuif HEH3BECTHBIX, KOTOPAA ONHOBPEMCHHO
ABNACTCK PELICHHEM H MEPBOTO H BTIOPONO HEPABEHCTBA, HASHLIBACTCA pe-
IneHueM mmuunnyxnepaneumcnaymnepeuenmu.

Hpumep I
yexi+2,
x+y<6.
Iapa 3nauenuit nepeMennbix (1; 4) ABnACTCA PElICHHEM CHCTEME He-
4213 +2,

1+4 <6,

Paccuarpnucucmuyuepawmcmuxnepeueamm {

PABEHCTR, T. K. SBACTCA PCIUICHHEM KANNOT0 HEPABCHCTRSG. {

o 4=3,
5<6.
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Tapa 3nauesmii nepemennux (1; 1) He spAgercH pemeHNEeM CHCTEME
HEPABCHCTB, T. K. HE ABNAETCA PEHICHWEM IIEPBOIO HEPABEHCTBA:

12 +2, 123,

HIH

1+1<6, 2<6.

Mhuoocecmeom pewenuii cucmeme HEPABEHCTB ¢ IBYMA NEPEMEHHEI-
MH AB/HETCA HEpeceyeHie MHONCECmE peltieriil 8cex Hepasencms, BXO-
AAmEX B cHcTeMy. Ha XoopAHHATHOH NNOCKOCTH MHOKECTBO pemmieHNi
CHCTEMB HEPABEHCTE H300pAKACTCE MEOKESCTBOM TOUEK, ABIAIOMHXCH
ofmeil $acTEI0 MROXKECTB, NMPEACTABNMIOMNX co60ll pemeHus ROKROTO
HEPABEHCTBA CHCTEMEL.

Tlpumep 2

H3o6pasnM HA KOOPIMHATHON MIOCKOCTH MHOXKECTBO pPemieHMit CHe-
24y g1,
2x+y<0.

Ieppoe HepaBEeHCTRO CHCTEMH 3871aeT HA KOOPAWHATHOH MNOCKOCTH
KDYT € LIEHTPOM B HAYANe KOOPAMHAT H pamHycoM, paeanM 1. Bropoe
HEPABCHCTBO 3aKA8CT NMONYILIOCKOCTD, PACTIONOMEHHYIO HIDKE mpaMoli
2x+y=0.

TEMLI HCPABCHCTS {

7A
1

-1

-1

Hrax, pemiennaMH A8HHOI CHCTEME HEPABEHCTE SBIAIOTCA TOUKH NO-
nyxpyra (OHU JANTPHXOBIHK).

Tipumep 3

Ha nnockocts x(y n300painM TOUKH, YAOBNETROPAIONRHE CHCTEME
y>xt-2x-1, '

Aepasener® {(::-1)’ H{y+2f <l
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H3o06pa3sgM cHavyags TOYKRH, YAOBACTROPAKIINEG NEPBOMY He-

paseHerBy. IloctpomM rpapmk rpanuusl — rpaduk DYHKIHH
y =x* = 2x — 1. Ora napaGona nepecexaer och 0y B Touke y = —1,

ock Ox B ToOuKax X =1-42 u x, =1+v2. Bepuimaa napaGonasl
HaxoanuTea B Touke (1, —2), serent mapaGonsl HampaBnenwl BBEpX.
31a kpupasd paiéuaa KOOPANHATHYIO NMAOCKOCTE HA YACTH, 3AKIIO-
YeHHYI0 MeXiy BeTBAMH nmapaGonnl, H 9acTh, HAXOASIIYIOCH 32
peTBaMu napaboaw. Bias mobyio todxy, manpamep (1; —1), u3
nepeoif YACTH NNOCKOCTH, BUAHM, UTOC OHA YAOBACTEOPACT Hepa-
BEHCTBY y > x° — 2x — |. [103TOMY BCe TOUKM 3TOW 9ACTH TaKKe
YIOBAETBOPAIOT HEPABCHCTRY (38 MCKMOYCHHEM TPaHHLB, T. K.
HEPEBEHCTBO CTPOTOE).

ARanoruaHo, NOCTPOHB rpanuy (x — 1F + (y + 2)° = 1, BHEAN, ¥TO
HepaBencTRy (x — 1)° + ( + 2)’ < | yRORNETBOPSIOT RHYTPCHHHAE K TPa-
HHYHEIE TOYKH OKpYKHOCTH.

IlItpaxoskoit noxaszanu Te TOMKH, KOTOPHIC YAOBACTBOPAIOT CHC-
TeMe HepaBeRCTR. [IpHYEM CTpeNkH NOKAIWBAIOT, YTO NAHHAd rpa-
HuIa (dacTh napaGone) He BXOAMT B MHOXCCTBO pemeHUH cHCTe-
ME HEPaBeHCTE,

punep 4
HaobpasaM MHOXECTBO TOYEK, KOTOpHE ABIAIOTCA PEIICHHAMHU CHC-
x* -8x+)* +8y <0,

H BHIYHCAHM TIOMANS 3TOMH
¥ —4x+y  +4y 20,

TEME HEPABEHCTB {

¢arypa.
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3anumeM CHCTEMY HEDABeHCTE B CHEAYIOmMEM  BHae:
{(x’-8x+16)+(y’+8y+16)s32, - (x—4)* +(y+4) <(42),
(x* —4x+4)+(3* +4y+4) 28, (x=2F +(y+2)* 2(2V2)%

I'paduxoM Nepporo HepaBeHCTBA ARNAETCA KPYT C LUEHTPOM B TOUKe
Oy(4; —4) r panuycoMm R, = 2. I'padKoM BTOPOTO HEPABEHCTEA AB-
AAOTCH TOMKH, PACNONOKECHHLIE 38 OKPYXHOCTHIO C LEHTPOM B TOUKE
042; —2) n paguycom R, = 2J2. Wirax, pelteHnAMH JAHHOH cHCTeMb
HEPABSHCTE ABNAIOTCA TOUKH, PACTIONOAKEHHBIE MEXEY ABYMS KACAIO-
IHMICH B HAYAJE CHCTEMBl KOODAMHAT OKPYXHOCTIMH (3TH TOUKH 3a-
IITPHXOBAHE).

Hafigem onomans 31oif drrypel. OHa paBaa pasHocTH naomaneit
oxpyxmoctell: S =R} - tR? = (442 — n(2y2)* =32r—8x=24r.
TaknM oOpaszoM, MAOIIAAL JamTpuxoBaHHol (harypul posuo B 3 pasa
Gonbule NAOMANY MANIONO KPYTa.

1V. Japanne na ypoxe

Ne 496 (3, G); 497 (6, r); 498 (a); 499 (6); 500 (a, »); 501 (a); 502 (6);
503.

V. 3ananne Ha noM
Ne 496 (B, r); 497 (a, B); 498 (B); 499 (a); 500 (6, r); 501 (6); 502 (a).

VL IopseaeHne HTOTOR YPOKa
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Ypokn 54-56. HexoTopsie npueMbl pelleHHs CHCTEM
ypaBueunit BTopoii cTeneHM ¢ AByMS NepeMeHHbLIMH
(baxkyaLTATHBHOE 3AHATHE)

Hens: paccMOTPETL B CHCTEMATHIUPOBATL OCHOBHEIC CTIOCOOH! pellie-
HHA CHCTeM HeAHHEHHRIX YpaBHeHHH.

Xona ypoxa
I. Coofmenne TeMBl H HelN YPOKa

II. Mopropenne u 3axpennenne npoiizennore MATepPHAAS
1. OTBeTH Ha BONPOCH NO JOMAIIHEMY 3anaHKIo (pa0op HepetncH-
HEIX 38134).
2. KoHTpOE YCROCHHS MaTepHana {caMocToaTesnas paGora).
BapuanT 1
H3o0pasuTe Ha KOOPAHHATHOH NNOCKOCTH MHOXECTBO petlcHHI chc-
TEMBI HEPABEHCTB.
) x4+ 2y 24,
2x+y<2;

6 {(x-l]’+(y+2)’ >4,

y<x-2.

Bapuanr 2 :
Hzo06pasare Ha ROOPAMHATHOHN MNOCKOCTH MHOMECTBO PellleHHil cHe-
TeMbl HCPABEHCTB. .
x-2y24,
» {h-ySZ;

6 (x+1) +(y-2)" 24,
y<x+2,

IIL Hiywenme BOBOTO MATEPAARS

Cucrema ypasuennii, B xoTopoli xoma 6 0duo us ypasnenuil ne 6-
AREMCR AUNEIHHM, HASHIBRETCA CUCMEMOl HeRuHelinbix ypasreruti, Kax
BB BH/C/H, CYIECTBYWOT CRoco0H pemenna mobodi CHCTeMM ymHeH-
HEX ypasHenuil. Jim cHcTeM HenuHediHLIX ypaBHEHHI TAKHX YHHBED-
CANLHLIX CTIOCO0OB HE CYIIECTBYET, H MHOIHE CHCTEMB A0 CRX NIOP HE
peIIeHEL.



188 TNEea . YDSCHSHUR U HEPESRHTITBE C JSYMR HEDEMSHNLIMY

OcRoBHO# NOAXOA K PEIICHAIO CHCTEM THHEHHEIX YpaBHeHuil cocTo-
AT B TOM, 9T0 ¢ NOMOIIEI0 TEX HIN HHLX npeobpasosanmii nomygalor
AAHEHHOS YPABHEHWE, CONCPXAIICe HEM3BECTHHE. ITO YpaBHCHHE MO~
3IBOMIAET BLIPA3HTE OAHY HEM3IBSCTHYIO UEPE3 APYTHE H 3aTEM HCIIONE30-
BaTH )11 PEIOCHAA cmocod MOACTAROBEH.

OcTaHOBHMCS HA CaMBIX PacTpOCTPAHEHHLIX CHCTeMAX HenuHeiHbIx
YPaBHCHHIA, )

a) Cacremnl, coacpxRamue oaHo nauciinoe ypannenne

Kax npasuno, Takne cHCTeMH peLaloTes cnocobom noocmanoexu. 3
EHSHHOrD YpABHEHMS OJHA M3 HCH3BCCTHRIX BLIDAKACTCE Yepe3 ApYy-
TYIO0 H MOACTABIAETCS B OCTABHICCCH YPABHEHHE. 3ATEM 3TO YPABHEHHC
¢ OAHOH HEHIBCCTROMN PEINACTCH, MOTOM ONPENCNACTCA M BIOpax HeM3-
BECTHAA.

Tipunmep 1

Petunm cicTeMy ypasHeruii {xz +y 642y =0,

x+y+8=0.

Tax xak B CHCTEME BTOPOE YPABHCHHE SBIACTCA MUHCHHEIM, TO BHIpa-
3AM U3 HETO, BANPHMED, HEH3BECTHYIO ¥ = —(x + 8) m noncTasAM ¢¢ B
nepeoe ypastenne: ¥ + (x + 8 + 6x—2(x + 8) =0, nm ¥ + 10x + 24 = 0.
KopHi 3T0TO YpapHeHHA: x; = ~06 (M Tormayy = -2)ux; = —4 (p» = —4).
Hrax, cHcTeMa HMeeT Apa petueHnt: (—6; —2), (—4; —4).

Tlpumep 2
PewnM cHcTeMY ypaBHeHu# { X~y  x+y

xy=2.
B manuoit cucreme muHefiHOTO YpaBHEHUA HET, HO OHO JIETKO MOXXET
xty
x=y

6brTe HONYUCHO M3 MepBoro ypaesHeHus. Beeaem zameny: ¢ = H

NONY4nM YpaBHeHHE t+%=5, KOPHM KOTOporo £, =2, & = 3. B nepsom

CIIyuse HMEeM: 2=%, wiH x = 3y. Toraa nomyuaeMm cucremy:

=23 e (5P PB) L [
{J.;y=2, mee’rpememm( J;, ‘l:], [BJ;,J;]BO
x+y

BTOpOM CJTyyac: 4=—2, nmn x = 2y. Toraa nomyyacM CHCTEMY:
x—
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xy=2,
HCXOAHAA CHCTEMA HMCET YETRIPE PCILICHAA.
6) CHeTeMbl, KOTOPBIE ¢ NOMOILOLIO 3AMEH CBOASTCH K JIHHCHHBIM

IIpumep 3

=2y,
{x Y xoTopan uMmeer peenua: (—2; —1), (2; 1). Takum obpasom,

+l 1 ; v
PewnmM crucreMy ypasHeHuH * : x_:
+ =/
x+y-1 x—-y+l
Beenem 3ameHsl HEM3BECTHRIX: N = ! . V= L H aomy-
x+y—i x—y+1
u+v=2,
YUM CHCTEMY NHHEHHLIX YpaBHEHHI Jta cucTeMa HMEeT
Ju+dv=17. -
COHHCTBEHHOE petieHue: & = |, v = |. Bo3ppalllasch K HCH3BCCTHRIM X M
+y=-1=1
¥, ONIATL MOJYYWM CHCTeMY NHHeHHbLIX ypaBHeHnit: {x Y HIH
x—y+1l=],
x+y=2,
x-p=0 37a cucTeMa HMEET CAMHCTBCHHOE pelteHne: x=1, y=1.
IIpunep 4
3xy=2x+2y,
4xz
Pexmum crcTeMy YPABHEHRIH - ;::=3’
31,1
6 y z

INoackaaxoii B JAHHOM HPHMeEpE CIYAKHT TpeThe YpanHenHe. Jler-
K0 cOoOpasuTL, 4T0 NEPBOE H BTOPOC YPABHEHAS MOTYT OHTE HpH-
BCACHH K AHANOTHYHOMY BEHY. Hampumep, Ans BTOpOro ypasHeHns

HcOOXOAHMO CRENaTH CAchyiomine mnpecOpasoBanuK: 4sz=3,
X+z

dxz =3(x+2), :;_=x+z’ %=%+-’l;. TaxuM obpazom, AMeeM cHC-
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31,1
2 x y
4 1 1
TeMy YPABHCHHN: 4-3-=;+;, Teneps 3aMcHd HEHIBECTHEIX 09€-
31,1
6 y z

BHAHA: U= l, v=l, w=l. B pesynbTaTe nonyuacM CHCTEMY JH-
X »y z

-

s WA | w
[}
»
+
=x

HeHHHX ypaBHeHMH ¢ u+w, XapakTepHoif 0Co0eHHOCTEIO MO-

n
-
+
¥

AYYCHHOH CHCTEMHl SBJISCTCH TO, UTO B HEH HEH3BECTHRIE ¥, V, W
BXOAAT N0 ABa pasa. TlosroMy ymofHO CIOMETS BCE TPH YPABRCHHS

22 11
CHCTEMEI: -é-=2-(u+v+w), oTKyAa ?=u+v+w. Brrguras 13 310-

FO COOTHOIMCHMA KaKnoc H3 ypamem:ﬁ CHCTCMEI, COOTBCTCTBCHHO,

NOJNYVHAM: %:w, %:v, 1=u. Tlocne 3TOrO Nerxo HaifiTH HCXOAHLIE

HEH3BECTHRIC! x=-:-=l; y=%=2; z=%=3. Taxuam ofipasou, cHc-

TeMa UMeET eAuHCTReaRoe pemenue: (15 2; 3),

B) OAHOPOABELIE CHCTEMB

CucTeMH ypaBHeRHil, ¥ KOTODHIX A26aR YaCmb 00H020 U2 YPAGHEHI
SBIRCTCH OOHOPOOHUIM MHOZONACHOM, B RPAGAR “aCHb PRBHA MYWIO,
I, Y KOTOPEIX Je6bie Yacmu J8yX YPAsHenuti ARIMOTCE 0OHOPOOHINY
MEOZONACHAMY, B NPASHE “aCmu PARHN YHCRAM, HE DAGHLIM KYI0, Ha-
3HBAIOTCH OONGPOONLIMY CUCHEe s YpaBHeHH.

Hpumep 5

2 — =
PemnM cHcreMy ypaBHeHHi {2y tay-x =0,

Z—xy—y +3x+Ty+3=0.

IlepBoe ypeBHCHHE 3TOH CHCTCME SBIACTCA ORHOPOOHHIM {(CNcBa
CTOMT OAHOPOIHEIHN MHOTOY/ICH BTOPOH CTEICHH HO NEPEMEHHEIM X H ¥,



Ypouu S4=56. Hoxomopes TPUsmsl DOLIOHUN CUCNeM ypaemonull. .. 1

cnpaea — HOOL). PelinM ero OTHOCHTENBHO HeH3BecTHOM y, CUMTAA X
nocToAHHOH BEMMUMHOM, U MonyuMM: ¥ = ~X H y=§. TloacTasHM 0o-

:{Henﬂoecomommnenon’mpoeypasneuue B caygae y = —x HmeeM:
x—x) (=) + 3x + (~x) + 3 =0, man ¥* — 4x + 3 = 0. Torna:

n=Ly=-1,x=3 y»=-3 B ciyvuae y=5 MOJIYHACM:
x (=Y x
xz-xE—[-E] +3x+?—2-+3=0. win x* + 26x + 12 = 0. Torza:

=-—13:!:J_‘)" Via= 1312“5 Hrak, cHCTEMa ypaBHEHHI HMEET
YETHIPE PELICHHA,
Hpumep 6

¥ -xp+y =21,
2xy-y* =15.

Jieprie 9acTH YPaBHCHHS NPEACTARNSIOT coOOM OMHOPOAHHE MHOTO-
9ICHE BTOPOll CTENeHH, 9TO N03BO/IAET CBECTH 33424y K NpeaLiAymei.
Heobxonumo Tonbxo m30aBaTLCa OT 4KCeR B npaBoii yacTi. i aroro
YMHOXHM TEPBOE YpaBHEHHe Ha 5, TomydmuM: 5x° — 5xp + 557 = 105,
BTOpOC — Ha (—7), monyanM: —14xy + 7y = —105. [TonyucHHNE ypaBHe-
mna cnoxas; 127 — 19xy + Sx* = 0. Pemas 370 ypasHenue, Haigem:

PeniimM CHCTEMY YpaBHeHHH {

y=-§-x H y=§. Jna AaxoxaeHAS X MOXHO HCIONB30BATE Joboe u3

5
ypaBHeHEH RCXOAHON cUCTeMEi, HAapHMEp Bropoe. B caydae y=zx

4
HMeeM: Zx%x—[:s‘-x] =15, uan ¥* = 16. Toraa: X, =—4, y, =—5; x, =4,

2

y2= 5. B cmygae y=§ NOITy9aeM: h%-[%] =15, wm &% = 27. To-
TZa: X, =—3J?_r, b A =-J3_', x4=3\/3_', A =43. Janas cHeTeMa ypas-
HEHHI TAKKE HMECT YCTHIPE PEINCHHA.

r) CAMMETPRYHEIE CHCTEMEI

Cucrema YpaBHCHHI HA3bIBACTCH CHMMENPUYHOL, CCITA NpPU 30MeHe X
8a y, 4y Ha X YpaeHenus CUCTEMBL He Menmomcs. JIaa pelieHna cHM-
METPHYHHX CHMCTEM B KAMCCTBE HOBHIX MEPEMCHHMX HCMONBIYIOT Ipo-
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cTelipe CHMMETPAYIHEIC BHPSKEHAL: # = X + ¥, v =Xy (cnocob 3aMeHk
HEH3BECTHBIX).

Hpumep 7

x+y+xy=3
Pmucnmyypmmﬁ{ yIH=

L4y exy=T.
x+yp+xp=35,

ABNACTCA CHMMETPHUHO
X +yxy=17 STpmHoR,

Cucrema ypapnenmif {
y+x+yx=35,

T. K. IPH 38MEHE X HA Y, & ) Ha X MOMY4ACM CHCTEMY

np y’ y ‘ yg+xg+ﬁ=7’
EOTOpas ¢ TOYHOCTHIO [0 NMEPECTAHOBKA CIATACMBIX H COMHOMHTENCH
CORNARAET ¢ HCXOAMOMN.
BBeacM HOBHE HCH3BECTHEIC: # =X + ¥, v = xy. YuTeM, uT0 X* + 37 =
= (x+ y) — 2xy = & — 2v. Torza HeXozuas cucTeMa GyACT HMETL BRX;

u+v=>5,
{3 7 Cnoup ypasHeHHs: CUCTEMEL MOMYYHM KBAADATHOC YPaB-
w—-v="T1

HEHHE AN onpeaencuna u: w + u — 12 =0, orxyaa u; = —4, w; = 3. To-
rma vy =9, w» = 2. Bosppamadsch K CTAPEM HEEIBECTHEIM, NOMYUAeM CHC-

TEMAI; {x+y-—4, # {x+y—3, Peuicnme 3TMX CHCTEM TpYIA HE BHI-
xy=9 xy=2.
3LIBAET, T. ¥. IEPBOC YPABHCHHE B HAX JHHeHHoe. Peman mx, nomyuuM
Ina neppoll CHCTEMEI — OTCYTCTRHE pemermil, and eropoti — (1; 2), (2; 1).
3aMETHM, YTO CUMMEMPUYHOCMb CUCMEMS! CKR3ANIACE B HA CUMMEN-
PUWHOCTIN OMGEMOs: eCliM CHMMETPHYREAA CHCTEMA HMEeT pemeHHe
{a; b), 0 oHa amect H pemtenne (b; a). B wamem cayuac GuAK nomysde-
HH cuMMeTpaqEbie oTBeTH (15 2) 1 (2; 1).
Bo MROTHX cyussX CHCTEMA, HE SBINIOMANCT CHMMETPHIHOI, ¢ 110-
MOMBIO COOTBETCTBYIOUINX 38MEH HEH3BECTHHIX MOXKET OHITH CBEJICHa K
TAKOBOK.

Hipumep 8
x+y+-’-‘-=%,
y
Pemum crcreMy ypaBHeHnit Gipr 1
y 2.

BseaeM HOBEIC HEH3BECTHHRE 4 = X + ), v=2 M NOMYYHM CHMMET-
y
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u+v=-!-,
PUMHYI0 CHCTeMY YpabHeHuil 12 Pemenua >roli cucrems:
w==——,
2

m=1, v,=-%; u,=—-;-, v = 1. TlonyaaeM CHCTEMB YDaBBCHMIT:

x+y=1, x+y=--%,

x_ 1 = x KOTODEIS ARIAKOTCA NHHCHHEIME, Pemenne
2 ——
d y
1, 1
nepeoii cacreMst: (—1; 2), propoii: (—z; -—;)

B 3axmouenne 3101 TEMBI 3AMETHM, YTO TIPH GHANNSE HIH PEIIEHHH
JHHeHHBIX MM HeAHHeHHEIX CHCTeM YpaBHEHLI NONEIHO HCIONB3OBATS

paduvecxue Memodsl.

Tipumep 9
Cronbko pemenuii EMeeT cacreMa ypasHenuit |"|"‘M =k
f+yt=a?

3amucae neppoe ypasHeHHe B BHpe [V = 1 — x|, HeTpYAHO NOCTPOHTH
ero rpapux. MM GyaeT KBaIpaT, OTCeKalomyi Ha 0caX KOOPAKHAT ¢aH-
HHYHEIE OTpesxH (crnommue muHmu). I'padHEoM BTOPOro YpaBHEHREA
ABICTCA OKPYAHOCTL pazHyca o] ¢ ueHIpoM B Hawane KOOpAMHAT
{rTpEXIyHETHDPHEIE THHBR).

7 AH Pypnmu, C.A lNossxons, 9 28
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H3 pucynxa BHOHH CIEAYIOIIHE BOMONKHME CIYUAH: OKPYRHBOCTH a
H 0 He HMEIOT TOYCK NEPECeUeHHA € KBAAPATOM, T. €. CHCTEMA HE HMEET
peuieHnii: oOXpyXHOCTH & H 2 HMEIOT C KBAAPATOM YeThipe obmAe TO4-
KM, T. €. CHCTEMA HMEET YETHIPS PRIlICHHA; OKPYAKHOCTL & MEPECeKacT
KBAJPAT B BOChMH TOMKAX, T. €. CHCTEMA HMEEeT BOCEME PEIICHHIA.

YeranosuM, npy Kakux sHAYCHMAX |a] HMCIOT MECTO ITH CIYUaM,
Hipeskae BCEro OTMETHM, YTO AMATOHANL KBAAPATA paBHA 2, 4 €10 CTo-

poHa paBHa V2. Us PHCYHKA BHAHO, 9TO PAIMyC OKPYRKHOCTH O paBneH

NOAOBHMEE CTOPOHH KBAjpaTa, T. €. |a|=€ Pagayc OKPYRKHOCTH 2
paBeH NOJOBHHE JHAMOHANH KBaApaTa, T. €. la| = 1. Teneps MoxHO 3a-

nucars oTseT: Mpu |a| € [0; %]U(l; +%) chcTeMa pemeHuil ne
2
uMeer, npu |a|c T;l CHCTEMS MMEET WETHPE DElICHAA, TpH

V2
|a| € EX 1 | cHCTEMa HMEET BOCEMb PEINEHHI,

OTMETHM, 9TO HHOTAA BCTPEYAIOTCA H CHCTEME! ABYX YP4BHCHHH ©
TPeMA HEH3BECTHEIMH. PaccMOTPAM NOAX0A K TAKHM 3aja4aM.,

Hpumep 10

Jana cuctema yparHemmii Halinem cymmy Hems-

BECTHHIX X + ¥y + 2.
YuuOXNM NicpROE YparHeRHE Ha 12, propoe na 30. Iomyunm cucte-
i dx+y=-3z=12,
MY YPABHERHH 3% + 6y +102 = 30,
ayuuM: 7x + Ty +7z = 42, otkyna x + y + z = 6. CyMMa HeH3BeCTHHX
Haifgena: x +y +z =6, [Tpa YT0M CaMH HEH3BECTHEIC (IO OTACALHOCTH)
HAHTH HEBOIMOKHO,

Hpunep 11
Pewnym cuctreMy ypasnenHii {

CHnoxuM ypaBHEHHN CHCTEME], IO-

¥4yt -8x=2y=-17,
3z-x+5y=-8.
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B nepeoM ypaRHCHHH CHCTEMEl BEACNHM KBaIpPaTH Pa3sHOCTH MO
nepeMeRRHM X HY: (X* — 8x + 16) + (0P =2y + 1) =-17 + 17, win
(x~4)2+0r—1)2=0.l(moecmwoenamﬁcymmmpmunem-
aoe. [To>ToMy PARSHCTRO BHIIGNHSETCA TOBKO IpH x—4=0ny—-1=0,
orkyZa x =4 H y = 1. TloncTapiM 3TH 3BAYCHNA BO BTOPOC YPaBHEHHE
CHCTEMH: 3z —4 + 5 - | =—8, wm 3z = -9, orxyaa z = —3. Hrak, Aanmas
CHCTEMA HMEeT eANHCTBEeHHOE pemieHne: x =4, y=1,z=-3,

3aMeTHM, 910 BO MHOIMX Cy9adX PemeHHe CHCTEME YPABRCHHI BH-
3NBaCT OueHs Sonbmne TpyAHOCTH U Tpebyer snaumrencaoii nabmona-

TENEHOCTH H HABMEOB PCIOCHHA CAMBHX PAINHYHBIX 38184,

Tlpumep 12
10x? + 5y —2xy -38x -6y +41=0,

Petttin CHOTeMy ypasert {3.1'2 -2y +5xy~17x-6y+20=0.

YMHOXMM BTOPOC YPABHCHHC CHCTSMH HA 2 H  DONYIMM:

10x* +5y® - 2xy-38x -6y +41=0,
{64\:z ~4y* +10xy —34x—12y+40=0.
HHY © NOAYYUM PABHOCHILHYI0 CHCTEMY  YPABHCHMIL:

(164 +3* +8x)-T2x—18y+81=0, (4x+y) -18(4x+y)+81 =0,
{(47:2 +9 —12x)—4x+6y +1=0, o {(2x—3y)’ —2(2x-3y)+1=0,”
- {(4x+y-9)= =0,

(2x-3y-1y* =0.

CaoxuM H BRMIEM YpaBHeE-

Takaa cucTeMa PpARHOCHARHA CHCTEME JHHCH-

4x+y=-9=0,

mypanﬂc}mﬁ{

2x-3p—1=0, OO AMECT CHHHCTRCHROS pente

Hwe:x=2,y=1,

IV. KonTponnHEi¢ BONPOC

1. Kax pemaloTcs cHCTEMEL, COACPKamue MMHelinoe ypapHeHne?
2, JMaiire onpeacncHHS OAHOPOANOI CHCTCMB YPABHCHMIA,

3. Pemienne ofHOPONHEIX CHCTEM ypaBHeHHiT.

4. Onpenencaie CAMMETPHIHOH CHCTEMB! YPaBHEHHIA
5. Kax pematores CHMMETPHYHES CHCTEMEL YPaBHeRni !

V. 3ananue HA YpoKe
Ne 507 (a); 508 (G); 509 (a); 510 (6); 511 (a); 512 (6); 513 (a); 514 (6);
515 (a).
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VL. 3apanme Ha noM

Ne 507 (G); 508 (a); 509 (6); 510 (a); 511 (6); 512 (a); 513 (6); 514 (a);

515 (6).
VII Teopueckie 3ajanng

Penmre CHCTEMHE PAITHOHATRHRX YpaBHEHUH,

1) <

3) {3y-2y 3x+2y’

5) ¢

2 -3
x+5 ’

yl

—=
.y2+x+5
P(x—y)z +4(x+ y)z =5,
9 | 1
X -2xp+9y* 9
x 2y
2y=3 2x-3
ix

11) 4

13){1-—

(4x+5 _5x+4

[2x-3y 49

Hi{2y+3y 2x-3°

6) 1

8) 1

10)

12)

14)

2x-3y=T7,;

-

(x-3) +(y-3)" =1,
12°+5y% +3x-2 =
| 4P +3x+11

£
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1.1_5
l+—4+—=—,
r X
42+ )=y, L1 s
I{L2+)y* 5 18) {1+—+—=—,
=5 y z
e 1.1 1
l+—4—=—;
X 2 Xz
(1 1 7
x-;-y x-;-z 182' . 5 K 3 _s
16) {——+——=s, 19) {(2x-3z) +1 (Gp-4zf+1
hy y¥z 2x+3y+4z =66.
1, 1.9 y
y+z x+z 20°
(3 _
x+y
4xz
l o —
7) X+z 3’
5
Y _s;
| y+z

Haiiaute Bee mapsl (x; ) NEABIX MHCEN X H ), KOTOPHIC ABIAIOTCA pe-
WIEHASME CHCTEME! YPABRCHHIA.

= Tp-34 [y=3x4-2
20" yos w1

457 =52 ' =y-1.
Pwmrecncreuuuppamommux‘ypamemﬁ.

x X x

-— = — —— 10,
22)*y+6 5‘[;, 25)4xJ; ~10.

kx+y=40; ) k,'l:2-|-y2=29;

1) {x+2y—24Jﬂ-—2y+l44=u, 26) Jx-5+,fy+4=8,
x—-2y=44; x—SWy+4+(y+4aNx—5=96

24) 3x-y-1 -y+81=0, 27 |2x-Sz|+,ﬁy—4z=0,
3x+y-6fix+y+9=0; 2x+3y+z=10;
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28) {J(I—Zy)z +4 ""J(Z-l 1y) +121=13,

x+yp+z=14;
_px+y 12 —
29) x+y L—y_x—y’ 30) {JI+J_ Jx J_ 0,
xy=ls; J y+ xz-l-

Omeemai: 1) (5; 5); 2) (5:5), 3) (1; 1), 4) (2, -1); 5) (32; 1); 6) (33; 1);

7 [—%;6] [—-251‘ —) 8) [—4—63 ?) (-3—65 —1) 9) (0;1), (0;-1),
() G 0 (-2) (48w

12) (2; 3), (3; 2); 13) (4 3); 14) (9; 0); 15) (9; 18), (18; 9);
16) (1; 2; 3); 17) (1 2; 3); 18) (-3; —4&; —2); 19) (9%; 8; 6); 20) (6; 4);
21) (2; -7); 22) (32; 4), (36; 4); 23) (94; 25); 24) (15; -36);

25) (=2; -5); 26) (9; 32), (41; O); 27) (5 ; ] 28) (2; 15 11);
29 (5:3), H 98;*9; 'V‘ 932‘ ‘9]; 30) (% 6}

VIIL Ilopneenenne ETOrOB YPoKa

¥Ypoxu 57-58. Kourponsnas pabora
no TeMe «YPABHEHHS H HEPABEHCTBA
¢ ABYMS NepeMEHHLIME»
Ilens: npobepka 3HaHHI yuamuxca ¢ HCMONL3OBAKHEM PAIHOYPOBHE-
BBIX BAPHANTOB.
Xoa ypoxa
L Coofmenne TeMEI H DeIH YpoKa

11. Bapuautsl KOHTPOILHO# paloTst
Bapnant 1
Ix+y="7,

1. Pemmte cucTeMy ypaBHeHuH {2{ 7 CTIOCO0OM CHOMEHHA.
I
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4x—y=2,
2. Pemmate cucremy ypasHeHmid |
X4y -xy=3

cnocoboM moacTa-

HOBRH.

3. Ilepumerp npamoyronbinka paseH 28 cM, a ero IWIOMaAL PABHA
40 oM. HaliinTe CTOPOH MPAMOYTONBHHKA,

4. H300pasure Ha KOOPAUHATHOH ILIOCKOCTH MHOKECTBO PEIUCHHI:

a) ypasrenus 2Jx| + | = 4;

P+y <4,
yzx+L

5. Haoﬁpasmemxoopmmmonmocxommommopememm
HepapeHeTRA (Y ~ 2x)y +x+ 1) < 0.

Bapmarr 2
4x-yp=9,

1. Pemmure cHcTeMY ypaBHeHRi cnocoboM CIOKeHRA.
3 +y=11

6) cucremu HEPaBCHCTR {

Ix+y=1,
2, Pemmre cucTeMy YpaBHCHMIR {xf ;:‘+xy -3 criocobom noacTa-

HOBKH,
3. TepameTp npaMoyronsHHKA paBeH 26 ©M, a €0 NIOHIAAL paBHA
42 om’. Haiiyure CTOPONSLI NPAMOYTONLHIKA,
4., Maobpasure Ha KOOPAHHATHOH MIOCKOCTA MHOMKCCTBO PelieHIH:
a) ypaesenus [x| + 2ly| = 4;
6) cucTeMHl HepaBencTB {xz +yi <4,
yzx-L )
5. MobpasiTe HA KOOPAHHATHOH IAOCKOCTH MHOMECTBO pellcHMHi
Hepasenctea (¥ + 2x)(y—x— 1) < (.
Bapaanr 3
1. Pemmre cHCTeMY YpaBHEHHIH.
2) ¥ +2xy-3y' =0,
2+ =3;
x+yt+xy=5,
¥ +y =5

2. MpousseAcHEe OBYX HATYPAILHLIX 4YHcen paeHO |54, a cymMMa nX
kBagpatoB passa 3 17. Haitaure yru 9ncna.
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3. Hzo0paznTe Ha KOOPAMHATHOHN MIOCKOCTH MEOXECTBO pememﬁi
a) ypashenna x> — 6x +) + 4y =3;

*+y' g9,
yz|x+1.
4. H3obpaure Ha KOOPAMRATHON MIOCKOCTA MHOMKECTBO PeIICHHHN
x2+y3-4y=0
y-1 '

Qmmuunepmnm{

YPaBHEHHR

Bapuant 4
1. Pemmme cHCTEMY YpABHSHHIA,
2) ¥ —2xy-3y* =0,
x*42)y° =3;

x+y+xyp=1,
2 +y =10.
2. l'[ponasenélme IBYX RATYpanbHHX 4ucen pasHo 187, a cymma HX
xsagparop pasHa 410, Haifaure >TH uncna,
3. Mzo6pa3sute Ha KOOPAHHATHON IAOCKOCTH MHOXKECTBO PelICHMAN:
a) ypasHesua X* + dx + 2 —2y=1;

X +yt <4,
6) CHCTEMEL HEPABEHCTR {yzl—M.

4, Hsobpazure Ha KOOPAMHATHOH TIOCKOCTH MHOXECTBO pemeHmii
roxty
x+2
Bapuaant 5 :
1. Penmre cHeTeMY YpaBReHHS,
(x* -y =3(x+y),
a)y 1 1

[ 4x—3y —?;

3F+2JZ=S,
83 Yy x

4+ fy =10.
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2. Haiigprre Boe maphl (x; ) HeNEX uHcel X M ¥, SRIMIOMECCS peme-
x=7y—34 )
HHENMH CHCTEME YPABHEHHI y—35 ’
x+yt =52,

3. Echn BeNOCHIICHACT YBEIWYAT CKOPOCTH Ha 5 EM/4, TO Nogyusy
BHMTPHID BO BpeMeHH 12 MHH NpH NPOXOXACHHH HEKOTOPOro IyTH.
Ecnn e oH YMEHBIIMT CKOPOCTh Ha 8 KM/, TO noTepaeT 40 MBH HA TOM
e nyTH. Halfta cxopocTs BenocAneIncTa M JIHHY IYTH.

4. M300panTe BA KOOPANHATHOH MIOCKOCTH MHOXKECTRO PeITenmii:

a) ypassenms [y’ — x| =y +x;
6) Hepasescrsa |3x-y+ 1] < 2.
Bapranr 6
1. Pemnre chcreMy ypasHeumit.

(% - y* =4(x+y),
Mis1__L
| Sx-4y 9
4J£+2JZ=9,
6)q V¥ x
t?J;+2J;=48.
2. Haiigure Boe napei (x; ¥) HEOHX YHcen X H y, ABMMAIOMUEC peine-
x=6y—23’
HHAMH CHCTEMB! YPABHCHHH y-4
X+t =34,

3. EcH BENOCHIIEAHCT YBEIMYHT CKOPOCT: Ba 9 RM/4, TO NOMYSHT
BHMIPHIN BO BpeMcHM 27 MMH OpH NPOXOMACHAM HEROTOPOTO HYTH.
Ecan e o yMEHBIINT CKOPOCTD HA 5 KM/4, TO moTepAeT 29 MUH Ha TOM
e yTH. HaifT CKOPOCTE BETOCHTICAMCTA B ANTHHY MYTH.

4. H3o0pasHTe HA KOOPAMBATHOI MIOCKOCTH MHOMXKECTBO pelleHHni:

a) ypasuerus |)F ~ X =y —x;
) nepasencTsa [2x +y -2 £ 1.
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Ypox 59. Hrorn KoHTpOILHO#H padoTsl

Hens: coobuuth peaynsrarsl paborsl, paccMorpeTs HanOonee TH-
muHble oMbKu, pasofpaTh TPyIHLE 3ATAUH.

Xoa ypoxa

L Coolimenne TeMBl M HeAH ypoKa

II. Hrorn xonTponsnoi patoTm

II1. OTBeTH! B peHIcHES

Omaemu

Bapnanr 1

1. Omeem: (2; 1), (—3,5; 17.,5).

2. Omeem: (1;2), (l, —2]
13" 13

3. Oméem: 4 n 10 cm.

4, Omeem: a, 6) NOCTPOCHO.

5. Omeem: NOCTPOEHO,

Bapuaur 2

10 g_)
37 3)

1. Omeem: (2; 1), (_.__., -

213
2.0 L2 | =1 —1|-
imeem: ),( 7 7)
3. Omeem: 617 cMm.
4. Omeem: a, &) nocTpoeHo.

5. Omeem: NOCTPOCHO.
Bapuant 3

1. Omeem: a) (1; 1), (-1; —1), [

6)(1:2),(2; 1).
2. Omeem: 141 11.

3. Omsem: a, 6) nocTpeeHo.
4. Omeen: nocTpoeHo.

Bapuant 4
1. Omgem: a) (1; -1). (-1; 1), [

6)(1;3),(3; 1)

-

?

*

3. Js‘s} ["343—3,_43—3]

1711 1’11



Ypou 58, Mimost KoMmPBOIRHOR paGomms: 203

2.0meem: 17w 11.

3. Omeem: a, §) DOCTPOCHO.,
4. Omegem: IOCTpoEHO.

Peutenus
Bapuant 5

P -y =3(x+y),
1(a} ina pewenns cucteMb! ypasHeHub 1 1 3anm-

4x—3y“-?

WeM €€ B BHAE (x+)(x-y=-3)=0,
4x~3y=1.
JAcHHe ABYX MHOAETEICH pasHo Hymo, IToaToMy ofHE H3 3THX MHOMMH-
Teneii papeH Hymo. [Tomyaaes Ape cucTeMsl MMHCHHERKX ypasHEHHI:
2) x+y=0,
dx-3y=1,

B niepEoM ypaBHCHHH NPOA3BC-

eepemennex =1, y=—1;

x-y=3,
ce CHHE X =—2, y =-35.
ts’{4::-3;»:7, petlieflex==%r

Omsem: (1; ~1), (~2; =5).

X BJE+2JE=S,
1{6) Jina pemerua cHcTEMEl YpaBHeHWH y x B NEPBOM
Wr+y=10

YPaBRHEHHH BBEJIeM HOBYIO NEPEeMEHHYIO 1=J%>0. Ilonmyvuaem ypap-
HEHHE 3t+2--:-=5,m3t‘-—5t+2=0, KOPHH KoTOpOrG ¢t = 1 ®B

t =—3?1. Bepresca K CTApHIM HensBecTHRIM. TlomyyaeM niBe CHCTEMB

YPABHEHUA:
LAY =
a) {\y m{i}_'fjl_ oryma Vx=\y=2 n
4Jx+Jy =10, *+yy =10,

x=y=4;
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JE -2 F=2fy 20 30
6 {\y 3  um 377 omym Va=Tn, Jr=7;
arefy=10,  [#E+y=10
900

HX=—), p=—

121 121

- (a- 2y, [ 400, 900
Omeem: (4; 4), (121 ’ 121]‘

Ty-34
x= .

2. B nepBoM ypaBBEHHHM CHCTEMBI ¥-5  sepennm uemyro
X +y* =52

Ty—~35+1 1
98CTH H 3aNHIIEM €€ B BHAC X = =7+ Tak kak x n y

y=5 y-35
Oensle 9Mcia, To y - S5S =1, Tormay=6 v x =8 wum y ~ 5 = —1} (TOrma
¥ =4 H x = 6). Jlerxo NpOBEPHTH, YTO BTOPOMY YPABHCHHIO CHCTEMB
YAOBIETROPACT TONLKO peitietue (6; 4).

Omeem: (6; 4).
3. IlycTe CKOpOCTH BE/IOCHNCAACTA X KM/4 H UTHHA IYTH ¥ KM. 3ana-
y_ y 12 (x+5)
¥ x+5 60 25y =x(x+35),
IIeM YCTIOBHA L% e-
il A {12y=r(x—8)
x-8 x 60
25 x+5
TN YPABHEHHA APYT Ha JApYTa: 2= B Halinem x = 20. Hanpn-
x—
' x(x+5)
Mep, HE ICPBOTO YPABHCHHA ONPEIeMM J = 5 =20.

Omeaem: 20 xa/fa 1 20 xu,

4(a) B ypasueunu p? — x| =y + x yurem, aro y + x > 0, T. €.
y 2 —x. Jammmem ypasHeHue B Buie (y + x)y — x| = y — x, unn
ray—d-1)=0,omxysay+x=0(re.y=—x)uly—-x-1=0,
mmly~x=1, wmy—x=z=x] (r. e. y = x + 1). HlocTpoum npamyo
¥ = =X ¥ ABe NapaeLHLE NpaMEe y = x = 1 g y > —x. Toaydaem
rpaduk BAHHOTO YPaBHEHHA.



Omeem: NOCTPOCHO.

4(6) Hepabesictoo 3x —y+ 1| < 2 zanmmeM B Buge —2 <3x —y+1 <2,
WH-3<3x~p<l,mm3z2y-3x>-l,mm3x—1<y<3x+3.Tlo-
CTPOHRM /B¢ NAPAIUIC/IBHEE MpAMEE ¥ = 3x ~ 1 1y = 3x + 3. Jlerxo npo-
BEPHTH, YTO AAHHOMY HEPABCHCTBY YAOBICTBOPACT MHOXECTBO TOYCK,
PACIONOXCHHEX MEXOY 3THMH mpamiiMi. ITomydaeM rpadHK JaHHOFO
HEPABEHCTBA.

y
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Bapnanr 6

-y =4(x+y),
1(a) Jina pemienns cHCTEMH YparueHnik 1 _l SALH-
5x—4y 9

(x+y)(x-y-4)=0,
Sx-4y=9.
AeHHE ABYX MBOXKHTEACH pasHo Hymo. IToaTOMY OJHH H3 ITHX MHOXH-
Teneii paneH Hymo. [loryuaeM JBe cHcTeMBl NHHelinLIx ypabuernsit:
2) x+y=0,
Sx-4y=9,

eennn.ne{ B niepnoM ypaBrEHHHE NPOH3Be-

cepewemie x=1,y=-1;

S5x-4y=9,
Omeem: (1; -1), (—7; -11).

—y=4,
B){x Y ee pemenne x = -7, y=—11.

!(G)Enul;ememmcrmuypanmuﬁ J;-!-zJ;_ " B EpBOM
Wx+2fy=48

YPABHCHHYU BBEJIEM HOBYIO NIEPEMEHHYIO t=F>0. Nomyuaem ypas-
y

HEHHE 4¢+%=9,m4f-9r+2=0, KOPHH KOTOpOrO =2 R = —

Bepue:maxc'mpm . Tlonyqaem nBe CHCTEME! YPABHEHHIN:
x_ - _
a)~J; > {f;_ 2. mm&=6, Jr=3
W +2fy =48, o
Hx=36,y=9;

Eo1 O
Q.L;X’ Wi ﬁ?4ﬁ% mmwn&=%,J¥%
Tx+2)fy =48, MW +2]y =48

256 16
Hx=—, pa—
25 25

Omeem: (36; 9),[

256 16]
25725
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_Sy- 23

2. B nepBoM YpaBHEHHH CHCTEMBi y=-5 " buaenu uemyio

x4y =34
6y_24+]=6+ ! . Tak xaKk x U y
y—-4 y-4
nemue yncna, 7o y—4 =1, rorma y=5 nx =7 umu y — 4 = -1 (roraa
y =3 H x = 5). Jlerxo OpoBEPHTH, YTO BETOPOMY YPABHERMIO CHCTEMR
YAOBIETBOPSAET TONBKO pemenne (5; 3).

JacTh H 38IHMIICM €¢ B BHAC X =

Omaem: (5; 3).
3. TlycTs CKOpPOCTL BENOCHACAMCTA X KM/Y H IIHHA MYTH ¥ KM. 3anu-
22 2 9.60y =27x(x+9)
» . = xlx »
mem ycnosua sagam: {* X9 60 4
y y_29 5-60y =29x(x—5).
x-5 x 60
PazneniM ypaBHEHMS ApYT Ha Apyra: 2.21x+9) H HaliaeM x = 20,
5 29%(x-5)
x(x+9)
Hanpumep, 03 Iepboro ypaBHEHHS ONpencnnM y=T=29.

Omegem: 20 xm/ 1 29 KM,

4(a) B ypassenun ° — x*| =y — x yurem, wto y — x = 0, T. e.
¥y = x. JanumieM ypaBHcHHE B BHae (y — X)[v + x| = y — x, mm
—x{y+xd-1)=0,orxymay—-x=0(r.e.y=x)ulp+x-1=0,
wmly +x|=1, nmy + x =zl (1. e. y = —x £ 1). [TocTponmM npaMyio
¥ = X H AB¢ NapanneAsHeie npaMeie y = —x + 1 ana y > x. Tlonyuaem
rpafHK NAHHOTO YPABHCHHA,
't

N

Omeem: nocrpoeso.
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4(6) Hepagencreo 2x+ y — 2| < | zanmmtem B pAe ~1 < 2x+y—2<1,
uH —2x + 1 £ y < —2x + 3. TloctpoEM aBe napannenbHHE NpIMbIe
y=—2x+1 ny=—2x + 3. JIleTko NpoBEPUTE, YTO JAHHOMY HCPABCHCTBY
YRORNETBOPACT MHOMECTBO TOYCK, PACTIQNOMEHHKIX MEXAY ITHMH
npaMbivu. [omyuaem rpadak JAHHORO HEPABEHCTEA.

y

Omeem. NOCTPOSHO,

Ypoxn 60-61. 3auernas patora
no Teme «YpaBHEHHS H HEPABEHCTBA
¢ ABYMS NepeMeHHbLIMI)

Heas: npopepka 3HAHHE yuamyXcs NO. BAPHAHTAM ONHHAKOBOI
CIOKHOCTH,
Xon ypoka
L Coolinenne TeMLI H NeIH YPOKa
Ik BapuanTil 3a9evnoil paborn

Bapuant 1
A

1. Pemsite cucTEMY YpapHeHuUi.
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{(x—l)(y+4)=0,
a){,
Y +ay-2=0;

E+l=4’

LI

13,

x y
2. Jlama n Tasa nponanueatoT Ipagky 3a 12 Mun, a onsa Jlama — 3a
20 mun. 33 CHONEKO MHHYT MPOMAMLBACT TPAAKY oaHa Tana?
3. HaobpasuTe Ba KOOPAHHATHONR IOCKOCTH MHOKECTBO PeIICHAI:
4y’ -2’
y+2

6) nepapencrsa (y — 1)y —x) < 0;
P+yt <4,

yY=ux,

6)

a) yparHeHUS

B) CHCTEMbI HEPABCHCTB {

. o - {(x+2)ﬂ{y—3 =0,
x+y=4,

B -
5. Pemmure cucTeMy YpaBHeHHIH.
2 25x* +5x—y* =x* +16,
5x—y* =16;

{Nsx’ -8x-2+3/y+3=7,

afy+3-335 -8x—2=1.

6. CemMpia COCTONT H3 IBYX 9€HOBEK: My3a M eHbl. Ecrm 6w sapnuiata
MYyXa YBENHIHNACH BXBOC, 0bnmuil Aoxox cemun Brpoc 6w ma 60%. Ha
CKQNBKO TIPOEHTOB BHpoc Om ofmuili MOXOR ceMbM, eciiM O BEBOE
ynmmqnnacbaapmlammeuu?

7. Ha xoopaHaTHOH INOCKOCTH M300paiNTe MHOKeCTE0 peinenuli
Fox-2.,

y-x

HEpaBEHCTBA
C :
8. Pemurre crcremy ypasnesmii,

x* —2xp-3y* =0,
)
|x+y|+|x—3y| =16;
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6) { X2 +5x-6 =y,
Jy +5y-6=x.
9. Haiinprre 2nauenve napaMerpa, npn KOTOPOM CHCTEMa ypasuewmii
*+y*=2(1+a),
{(J|:+y)2 =16
HMA.

Bapuant 2
A
1. Peiunre cucTeMy ypaRHeHH i,

N {(x+2)(y—l) =0,

¥ —xy-12=0;

HMECT POBHO ABa pemuenns. Halizure st peme-

2. Oner u Bara sekaneiBator rpaaxy 3a 10 mmn, a oaqun Oner — 3a
15 mun. 3a croAbKO MHHYT BCKATILIBAET FPAAKY OAMH Bura?
3. Haobpasate Ha KOOPIAHRATHOH IWIOCKOCTH MHOXKECTRO PelleHHI:

) ypaBHCHHA y -4 =0;
x+1

6) nepasescrsa (x + 1 Xy +x)} <0;
x’+y* <9,
ya2x,

(x-4)Jy-6=0,

x+y=8,

B) CHCTEMBI HEPABEHCTR {

4, Peinre CHCTEMY yPABHEHMI {

B
5. Pemnte cHeTeMy YpaBHEHH,

2 16x* +3x—y* = x* +8,
3x—-y* =8;
5 {2\13::‘ C10x+9+3y-2=5,

2Jy-2-343x* —10x+9 =-1.
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6. CoMps cOCTONT U3 JABYX YEAOREK: MYREA H xeHr. Ecnn Or agpinara
Mesikl YBeNHTHIACH BBoe, ofmmii noxoxn cemur supoc G na 45%. Ha
CEONEKD MpoueHTOR BHpoc G ofmmil zoxon cemuy, ecnd Ou BaBoe
YRCIHTHIAACH 3APNNATA My#aT

7. Ha xoopannaTHON NIOCKOCTH H300pa3sHTe MHOKECTBO pellenwit

HEPABEHCTEA MSO.
y+x

C
8. Penmre cHcTEMY ypaBHEHR.

2 X +5xp+6)° =0,
e+ 2y +|x+3y]=12;
6) Jx" +4x=-T =y,
Jy’ +4y-T=x.
9. Haliaure 3HAYCHHE NAPAMETPa, NPH KOTOPOM CHCTEMA ypaBHell
Z+yt=2(1-a),
(x-») =4
U,

IIL Ornern 6 pemeuns
Bapnant 1

L. Omaem: a) (1; 1), (15 -2), (3,5: 4); 6) G -l].

2
2. Omsem: 30 Mun,
3. Omeent: a—B) NOCTPOCHO.
4. Omeem: (1, 3).

5. Omeem: a) (5; 3), (5; =3); 6) (3; -2), [——;—; -2}

6. Omgem: na 40%.
7. Omeent: DOCTPOCHO.

HMeeT poBHo JBa pemenna, Halixare yra peme-

8(a) Jna g (=0
(a) PEIUCHHA CHCTEMRB YPABHCHH +y|+|x—3y|=16

(x+y)(x—3y)=0,
|.r+y|+|x—3y|=16.

NIPOH3BEACHHE MHOEHTENCH PaBHO HYINO, TO ONHH H3 HHMX DaBCH HYIIO,
TTonyuaenm ABe CHCTEME! YpaBHeHUI:

meueesmc{ Tax xak B DepBOM YpaBHECHHMH
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x+y=0, y=—x,
) {|x+)’|+|x-3y|=16, o {|4"i =16, orkymax =4,y =4 n
x=—4,y=4; |
x-3y=0, x=3y,
{lx"‘)’l"‘lx 3y| 16, {14}.':16’ orxymax =12, y=4mn
x=-12,y=—4.
Omsem: (4;—4), (—4; 4), (12; 4), (-12; —4).
8(6) JMins crcreMu ypaBHeumii {m=y, yurens, o
S +5y—6=
%, y 2 0, H Bo3BENEM B KBANIPAT YPABHCHHA {x’+5x —-6= y,an
¥ +5y-6=x"

YPABHCHHA CHCTEMH M MONy4nM: ¥ — )? + 5x — Sy = y* — ¥, mum
2x—yx+Y)+5(x —y) = 0, mm (x — y) (2x + 2y + 5) = 0, Tak xax
%, y 2 0, 70 B APOHIBEACHHH TONLKO NEPBEI MHOKHTEAL PABeH HYMIO,
1. e. y = x. IlozicTaRHM 970 3HATEHHE B DepBOe YpaBHeHHe: ¥ + 5x — 6 =17,
oTkymaSx—6=0ux=12,y=12.

Omeem:(1,2; 1,2).

9. VYgnoGHee Bcero MCCHNEAOBATH CHCTEMY  YpPaBHEHMIt
2 +yt =2(1+a),
{(x+ ¥y =16
ABNACTCS OKPYXHOCTE ¢ LISHTPOM B Ha4ajle KOOPAMHAT B PalHyCOM
R=J2(lTa). I'padmxoM BTOpOrO ypasHeHMa GYHNYT ABe Iapai-
NCHLHEC OpaMue: X + ¥ = 4 win y = —x + 4, Ouepnano, 4T0 Aan-

Hax cHCTeMa GyAeT HMEThb POBHO ABA PEIICHUI, CIH HOCTPOCHHEIC
npsAMbic 6yayT Kacarsca oxpyxnoctd. H3 npamoyronsaore pasro-

Senpennoro TpeyronsEnka OAB nonyuaeM yciosue: OB =O0AVZ,
A 4=,’2(l+a)-J1_’, um 4 =1+ a, orkyaa a = 3. Jlerxo naiitu

PeOICHHN CHCTEMEL, T, €. KOOPIHHEATH ToHeK KacaHus A u I (2; 2)
u{-2;-2)."

rpapuuecku. I'padpuxoM mepBOro ypaBHEHHA
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Omeem: upia=3 (2; 2)m(-2; -2).

Bapuanr 2

1. Omeem: 8) (=2; 4), (-3; 1), (4; 1); 6) (—%; %]
2. Omeem: 30 mun,

3. Omaem: a—B) nOCTPOCHO.

4. Omeaem: (2; 6).

5. Omaem: a) (4; 2), (4, -2); 6)(2; 3), (%, 3).

6. Omaem: na 55%.
7. Omsem: NOCTPOEHO.

x* +5xp+6y° =0,
a) Jyin pemleniHg CHCTEME YpaBHeHMik 33-
3a) {|x+2y|+|x+3y|=12

(x+2y)(x+3y)=0,
TIHILIEM €€ B BAJC {lr+2yl+lx+3y|=l2- Tak Kak B NEpEOM YPaBHCHAM

TpoH3BEZIcHAE MEOXHTENECH paBHO HYMIO, TO OOHH H3 HHX PaBEH HYINO.
TNoxyuaenm aApe cHCTENH ypapHeHHI:
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x+2y=0, x==2y, ] ]
a) {|x+2y|+|x+3y|=12, i {‘J’|=12v oTkyna x = 24, y = ~12
Ax=-24,y=12;
x+3y=0, x=—3y, ) i
{Ix+2«"|+|x+3y|=12, Him {|y|=12’ oTKyna x = 36, y = —12

Hx=-36,y=12,
Omsem: (24; —12), (-24; 12), (36; ~12), (-36; 12).

VXt +4x—T =y,
yqTeM, YTO
-\fy2+4y-? =x

x* +4x-T=)",
Yy +dy-7=x".

8(6) Jins cucremn ypasHenuii {

x,yzo,nmeneusmypasum{ BeiyreMm
YpaBHEHHA CHCTEMB H MomydnM: x° — ¥ + 4x — 4y = ¥ — x°, nan
Ax—¥x+y) H{x-p)=0, umi (x - y} {x + y + 2) = 0. Tax rax
x,¥>0, 10 B NPOHIBENSHUH TONLKO NEPBHIH MHOMKHTETH PABEH HYO, T.
e. y = x. IToncragum 370 38avcHMUe B IEPROE ypaBHeHwWe: x° + 4x — 7 =

2, ax—T=0n x=1, y=L,
OTKyZIa KX 3 ¥ )
Omeem: [—?-,3—]

4’4

9. VYpobHee Bcero HcCIefioBaTh CHCTeMY  ypaeHeHndi
+y'=2(1-a),
{(x -y) =4
ABNACTCA OKPYAHOCTD ¢ UCHTPOM B HaYaJe KOOPAHHAT H PaluycoM
R =m. I'paduxoM BTOpOro ypaBuesus Oyayt Ase mapan-

AENLHEE OpAMBle: ¥ — x = +2 BN y = x £ 2. QUeBHIHO, YTO JAHHAS
cacTema OyAeT HMETh POBHO Ba pPCHICHHRA, €CAM YNOCTPOCHHHC
npaMae GyayT KacaTecs OKpyaEocTd. M3 NpaMOyroasHOro paBHoO-

rpapuueckn. I'padHKOM DEpBOTO ypapHeHHA

6eapennoro Tpeyronsuuka OAB nomydaem ycloBHE: OB =042
anm 2=J2(l—a)-sﬁ, am | =1 — a, orkysa a = 0. Jlerko naiirs
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pelleHld CHCTEMEL, T. €, KOOPAAHATH Tovek kacanus A n [: (—1; 1)
u(l;—-1).

Omeem: npaa=0(1; 1)a(l;-1).



MnaBa IV. ApudMernueckas
M reoMeTpruecKas nporpeccum

§ 9. ApupMmeTrueckana nporpeccus

Ypoxu 62—63. IlocnenoBaTenbHOCTH

ﬂﬂlb: PACCMOTPETE OCHOBHBIC MOHATHA, CBA3ABHEIC C NOCICHOEA-
TENBHOCTAMH.

Xon ypoxa
1. Coofmenne TeMLI H NETH YPOKA

II. Hayuenwe HOBOTO MATEPRAJS
MEoecTBO YHCEN, JUIA KAKAOTO H3 KOTOPIX H3BECTEH €10 NOPAAKO-
BRIl HOMED, HABLIBAIOT HOCREOOBAMERLHOCINLIO.

Hpunep 1

a) B nocnenoBateisHOCTH NIONOXHTEIBHNX HeUeTHNX gHcen: 1, 3, 5,
7, ... H3BECTHO, WTO TMEPBOE YHCRO PaBHO 1, BTOpOE YKCHO paBHO 3,
TpeTLE YHCHO PABHO S HT. A,

6) B nocnemoBaTeNbHOCTH NPABUALHHX Apobeii ¢ umcmurenem 1:

» %, v H3BECTHO, UTO OCPBOC YHCNO PABHO %, ETOPOC MACHO

b | =
L | —
p— -h-ll—-

PABHO = , TPETLE YHCNO PABHO % HT. A

L]

Uncna, obpasyiolfe NoCACAOBATCIBHOCTE, HAHBAIOT YACHAMU NO-
credosamenvroct. Unern nocnenonarentHocTH 0buEO 0003HAYAIOT
OyxBaMH ¢ HHACKCAMH, YKAIHBAIIEMH NOPIAKOBHIE HOMED LICHA: 4,
T3y @3, vy Opy +++ - COOTBETCTRCHHAD, WICH NOCHEIOBATCABHOCTH ¢ HOME-
poM 1 (MAH #-§ YIeH NoCNeNoRATENLEOCTH) OD03HAYAIOT @, & CAMY HO-
CHSHOBATEIBHOCTS — {dn).

Ilpumep 2
ROCHEHOBATENHHOCTE: HATYPANBHBIX TPEXIHAYHEIX MMCEN:
100; 101; 102; ...; 999. B meii: a, = 100, ;& = 101, a3 = 102, ..., aoeo = 999.
Ynen aroff NOCACHOBATENEHOCTH ¢ HOMSPOM # {#-ii UNeH OOCACAOBE-
TENEHOCTH) MOXHO BEMHCHHTE o dopMyle 4, =99 +n,raen=1,2,3,
s 900,

IocnenoraTentHOCTL MOXKET COASPRXATL HeCKOHeUHO MHOTO 4IeHOB
(npumep 1). Takyo ROCICAOBATENEHOCTS HA3MBAIOT Heckonewnol. Tlo-
CNIEHOBATEALROCTh MOXET COASPAATH H KOHEYHOE YHCIO WISHOR (Tpn-
Mep 2). Takyio nocleoBaTeALHOCTS HAILBAIOT KOREYHOT.
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TlocnenopaTensHOCTE, HeoOXomMMO 3a3aTh, T. €. YKA3aTH chiocod, ¢
MOMOWIBI0 KOTOPOTO MOXHO HaliTy Kaxapdi ee 'wieH. PacoMorpum oc-
HOsHBIE cnocobul 3a0aKiI] TOCNEAOBATCALHOCTCHH.

1. Anaarmavseckuil cnocob (gopmyna n-ro unena)
IMocaeposaTenbHOCTS 3aacTCH (GOpMy RO, KOTOpPad DOIBOIIACT HAMTH
IO HOMEPY 7 €€ WIEH 4,.
Hpumep 3
a) Ilycrs nocnenoBaTensHOCTS 38AaHA dopMynoii a, = 3n — 2. Ilon-
CTABMAA BMCCIO 77 HATYPANbHLIE YHCAA, HAXOAHM 'DICHH MOCHCAOBA-
TemHocT: 0y =3 1-2=1,0,=3-2-2=4,a;=3-3-2=Tnrt. A
HMmeem nocnegosaremaocts: 1,4, 7, ... .
1+(-1)"
7

l'lonc'rannu BMECTO 1 HATYPAILHHE YHCIA, HAXOAHM WICHE MOCIIEAC-

1+( Y g g CV Ly o CY
2 2

6) Ilycre nmocnezosarembHOCTL 3anana QopMynod a, =

=1 nT. 2. HMeem nocnegosaTeabnocts: 0, 1,0, 1, ...

2. AmamTeyeckEl cnocol (pexyppenraas gopmyna)

IMocneaosarentnuocts 3anaerca dopmynoif, koropas nozsonger HaliT
CHCAYIOLHE WIEHR DOCICAOBATENLHOCTH, €CHH M3BECTHH OOMH HIH
HECKONBEO [PEARAYIINX WICHOB,

Hpumep 4

a) IlycTs nocneaoBaTenbHOCTS 3a7ana PopMynoii any = 2a, + 3, rae
@ = 5 unZz . 3anHmeM pekypperTHYIO dopMyny g # = 1: gy =
=2¢+3, mua=2-5+3=13,

Mmmen Gopuyny ans n=2: o =2a:+ 3, imaa; =2 - 13+ 3 =29,

Jamamen popMyny amA n=3: ay =2a3+ 3, HnHay =2 - 29 + 3 =61
HT. L

HmMeem nocnenoparensuocTs: 3, 13, 29, 61, ...

6) Iycs nocnenoBaTenbHOCTE 3aAaHa QOPMYNOH dny = 2a,4 + 3.,
Tae oy = 1, a; =2 n n > 1, 3anmumieM pexyppeatHyio dopMyny ana n =-1:
a2=2a +3a, 0 a3 =2a,+ 3a,amua;=2-2+3-1

Timenm dopMyITy 28 17 = 2: Goey= 2aaey + 3G, UMK a2 = 2a3 + 34, =
=2-7+3 2=20.

Jammmen dopMyny nna 7 = 3: a5.9= 2a3 + 3a3, WK a5 = 2a, + 3a,,
rMas=2+-20+3-7=61l8T. 1.

Hmeenm nocneaosaremsnocts: 1, 2, 7, 20, 61, ...
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3. Omncarensaniii cnocol
OnucHIBaeTCA cNOcod NONYJIEHNH WICHOB NOCICAORATEIBHOCTH,

ITpumep 5

a) PaccMoTpEM NOCIEnoBATENLHOCTS HATYPANLHLIX HETHRX uncen. U3
ONECAHNA NOCICAOBATEABHOCTH JIErKo BHONCATH ¢ wieHH: 2,4, 6, 8, ...

6) PaccMOTpHM NOCIIEAOBATENBHOCTE NPHOIIKeHNii N0 HEAOCTATKY €
TOYHOCTRIO JI0 1 (P HPPALHOHANLHOTO uMCa 1. M3 onHcaHus nocse-
JOBATELHOCTH BHIHCHBACM €¢ YneHs: 3; 3,1; 3,14; 3,141; 3,1415; ...

Temneps paccMOTPHM 084 OCHOGHUIX CEOtICIIEa NOCTICNOBETENEHOCTEH,

1. OrpaAENICHHOCTE NOCNEAOBATCALHOCTH

TlocnenosarensHocTh (@,) HashiBaloT OrpaHHYeHHOH, ¢CAn CyillecT-
BYIOT AiB2 TAKHX WHCAA @ H 4, 9T0 1 mo6oro HATYPAnEHOTe HOMEpa 7
ERIIONHEHO HEPABEHCTBO: 4 < d, < A,

ITpumep 6

n-1

Ilomeu OTPaHHYICHHOCTE [IOCACAOBATENRHOCTH 4, = ?.
n

Halinem nepsHii wieR NOCACAOBATCABHOCTH 4, =ll+:—;-=0 H WIeH

TMOCACAOBATENLHOCTH ¢ OY€HB GONBIIAM HOMEPOM ), HATUPHMEp:
¢, = Iw_l =£3

"7 100+2 102

Bo3HHKaET rHIIOTE3a, YTO TIOCNAEAOBATENFHOCTL orpaHdeHa 1 a = 0,
# A = |_ [ToaToMy HARO NOKA3ATL, YTO NPH BCEX HATYPANLHLIX 3HAYCHH-

X 77 BRTOJHEHO HEPABCHCTBO 05-’-’-_-15 1.
n+2

n-1

OuenuaHO, YTO NEBAA YaCTh HEPABCHCTRA 05? BEINONNAETCA.
n
PaccMotpuM DpaBylo 4acTb HEpaBeHCTBA n:; £1. Tak xax BHpa-
n

WEHAE 7 + 2 TONOKHTENBHEO, TO NOXYHacM HepaBeHCTBO 1 — | <m+ 2,
HIH =1 < 2, KOTOPOE ABNAETCH BEPHHIM. '

2, MoROTOHBOCTH ROCCAOBATCALHOCTH

TNocnenorarensnocTh (a,) HASHBAWT GoIpACHAIOweli, €CTH KaKIHH
€e WieH (HAMMHAS CO BTOPOTO) SoAblue NpeAMAYLIET), T. €. dy > Gy
amn>1,

HocnenoparenbHOCTE (@,) HA3BLIBAIOT yOWemoweil, ¢CNH KK ce
qieH (HaUHHAL CO BTOPOrO) MEHBINE NMPEABIAYINETO, T. €. Uhy < &y
aanzl,



Ypoxu 62-63. NocnedosamensHoomis 219

Hpumep 7
n—1

Oﬂpe.ll&lllnl MOHOTOHHOCTE NIOCNCIOBATENRHOCTH 4, = Tz
n

_(n+D-1 ="
" (n+)+2 n+3

HalineM pa3socTh ABYX COCENHBX WICHOB: 4,, —d, -z _nl

n+3 n+2
n(n+2)—(n+3)n-1) 3
(n+3)n+2)  (n+3Nn+2)

3ammnem (72 + 1)-if wnen nocaenORATENLHOCTH @

3
(n+3Xn+2)
nonoxurensia, I10aToMy aye — an > 0, HilH ay+ > ay,, TPH BeeX 1. Toraa
0O ONPEACACHHIO JAHAAN NOCIEIOBATENEHOCTD (42,) BO3PACTAIOMAN.
Kak sapxo B3 3T0r0 YpOoKa, NOHATAA NOCICAOBATCABHOCTH H {iyHK-
DNH, X CHOcoOH 3a0aEHa M CBOiicTRA ovueHL noxoxw. [Tosromy nocne-

nommnom(a,)uoxuopaccumpnnmmq;ynmloanmrypam-
HOTO apTyMEHTa M.

II1. KonTpoasasie BOOPOCE]
1. Onpepenente NOCHSNOBATENLHOCTH.

2. Octopume cnocoOH 3alaHHA NOCASNOBATCILHOCTH.
3. OrpanHueHHOCTE NOCAEAOBATENFHOCTH.
4. MOHOTOHHOCTE NOCTIEAOBATEIRHOCTH.,

IV. 3apanse Ha ypoke
M 560; 562; 564 (a, B); 565 (6, 1, €); 57; 568 (a); 569 (a, r); 570 (6).

VY. Jananne 5a AoM
Mo 561; 563; 564 (6, r); 565 (a, B, n); 566; 568 (6); 569 (6, B): 570 (a).

VL. Teopueckue 3ananns
1. HaiiayTe ueThipe NEpBbIX WieHA NOCACAOBATENHOCTH (0, ), CCAM:
Aaw =3a-lLa=1;
6)adaei =4a,+ 3, 01=2;
B)ay2=2am —apa1=1,a2=2;
Nanz=dn "2 =2,a2=1
D) G2 =aun T 200, 1= 1, a2=2;
e)an2 =2t tap, a=2,a,=1;
Omeemui: 2y =1, a3=2, a3 =5, a4-14 Oa=2,a,=11,a3=47,
=g =l,a=2,&s=3a=5Na =2 a=1,a=-3
a=-Sma=la=2,m=4a=8e)a=2a4=1a=4,4=9

Tax xak n — HaTypansHOe MHCAO, TO NPA BeeX 7 Apobh



220 Froea 1V, ADUDMeITILNECKENR Ui SOOMBMPLINGCKRS NPOAPECCIRS

2. lokaxHTe OrPAHMIEHHOCTS MOCTEACBATENLHOCTH (4,).

2n-1 n+d
a) a, = ; B) a,=—
n+l
1-3n_ 3—-2n
% a,-= nt2’ r)a,= n+l
3. OnpepcuATe MOROTOHHOCTS TIOCHEROBATEBLHOCTH (&, ).
3n+2 3n-4
) a :ﬂ) a =
n+l n+3
L] 3-n
= -—l . ; ’=—-—-;
6) a,=(-1)"-n €)a e
B) a,=5—_2; K) go =1 +4n+ 10;
n+2
) 3) aa =P — 8n+ 20.
n

Omegemui: a, A, X) BO3PACTAIOMIAS; B, €) yOHBalomas; 6, I, 3) HeMOHO- .
TOHHAN.

VIL Hoapenenne HTONOB ypoxa

¥Ypoxnu 6465, Onpenenenne
apupmMeTHYecKoH NPOrpeccHN.

DopMyia n-r0 WieHa ApHPMETHIECKOH NMPOrPeccHH

Hens: paccMoTpeTs HacTHE BHA NOCICAOBATENEHOCTH — apUMETH-
YECKYIO HPOTPECCHIO.

Xoa ypoxa

L Coolimenme TemMBl H HEIH YPOKA

I1. TloBTOpense B 3aKpenieHne HPOMRCHAOTO MATEPHANLA

1. OTBeTH Ha BOMPOCH MO AOMAILIHEMY 3aaauHio (pasbop mepeien-
HBIX 3a189). )

2. KoxTpons ycroeHNA MaTepHana (MNCEMEHHMH ompoc).

Bapnant 1
1. Onpenenenne sospacTalomeif HOC/ICROBRTE/ILHOCTH.
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2. TochneAoRsTenLHOCTS (a,) 3axana HopMynol a, = 3:;12

. Halinure

ay, as, do-

3. TNocnepoBarentHocTs (a,) 3apana dopmynoif a,,, = 3— 24,
rie a; > 2 u n > 1. Haiinure nepene ueTHpe uieHna NocAeaoRa-
TENBHOCTH.

Bapuant 2
1. Onpenenenne yGusalomeii nocneaoBaTeabLHOCTH.

2. TlocaenoBaTenbROCTS (a,) 3a%ana dopuynoii a, = 3-2n

n+2

ay, as, A .

3. TlocnenosarensHocTs {a,) 3agana dQopmynodi a, = 3a, — 2,
rae &y = 2 n n > 1. Haligure nepame 9eTHpe WieHa NOCNeNORa-
TENBHOCTH.

IIL. H3ywenRe HOBOTO MATEPNAIA

H3 Bcex mocncnorarensHocTel nanGonee H3yyeHu ABe; apHpme-
THUYECKaS H TIeoMeTpHueckas Nporpeccud, KoTopHe Oyayr pac-
CMOTPeHH B 310l raase. CHadama paccMOTPHM apR(PMETHYCCKYIO
MPOTPECCHIO.

TocnegoBATENBHOCTE YHCET Qy, KANCOUS WAeH ROTOPOH (HAYHHAS CO
ETOPOTO) Pacen BpeobiOyuemy, CRONCEHHOMY C OOHUM 1 MEM e HlC-
aom d (PasSHOCTEIO NMPOTPECCHM), HAKIBACTCA apudmenmeiecxoti npo-
2peccuei: Gne = @y + d (n = 1). Ilpa d > 0 apadmMeTHIccKan nporpeccns
sospacmaem, npu d < 0 — ybueaem.

Hpunep 1

Haiftu neperic naTE wWieHOBR apWdMerHueckoli NpOrpeccHH, ecnM
[ 5, d=2,

H3 onpeaenenus apudnMeTHUECKOH NPOTPECCHH gy ™ &, + d MO-
myqaem: opur=lam =g +d=5+2=T7, npan=2ai=a+d=
=7+2=9 mpurn=3aqi=a;+d=9+2=1l,0pun=4a5=
=gy +d=11+2=13,

Hrak, stH unenst: 5,7, 11, 13.

B onpeaencnny apAdMeTHISCKOH NPOTPECCHH HCIOAB3OBAHA pe-

Kyppentnas GopMyna a,. = a, + d. Yaobeee nonyunts dpopMyny
n-TO YJICHA.

Tipumep 2
Honywas dopuyny r-ro anena appdpmeraiecxoli nporpeccun.
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H3 onpeaenennn apupmeraseckoif OPOTPECCHH iy = & + d 3amm-
a,=a,+d |
a=a,+d
a,=a,+d

meM (2 — 1) paBencTro;

Y

al—l = an—! +d

all'=al—|+d,
CnoxuM 5TH paBeHCTBA, TOTAA B IeBoit H MpaBoil 9aCcTH COKpAIRAIoT-
CA OAMHAKOBHEC WNCHW ¢, 43, ..., dpt H TNONYYIEM:

a,=a+d+d+.+d=a +d(n-1).
2]

Tmoﬁpamu,nonymnmﬁmas@opuyna—éopxowan—a&
usena apudmerirseckoli nporpeccnu: @, =a, +d(n-1).

Kak npaBuno, 3aauH Ha 5TY TeMy JOCTATOMRO npocTrie. HauGonee
PacHpOCTPAHEHHEIH NpHeM PeNIcHU TAKHUX 3aRa% — 38MHMCATh YCIOBHC
33/(a9H, HCRONB3YA 6 KAYECMEE HEUICECMHOU NEPOYti YAEK U PASHOCMY
npozpeccuu.

Hpumep 3

B apudmMeiueckolf mporpeccHM CyMMa BTOPONo H MSTOIO WiCHOB
paBHa 8, a TpeTReTO H cenpMmoro paeHa 14. Haltru nporpeccio.

BripasaM Bce 2IEHB NPOTPECcCHH 3epes €€ NEpBHil WIeH H pasHOCTE!
a=a td as=a +4d, a=a +2d, az = a, + 6d v 38nHNIEM YCIORHA
sappm: 8=qytas=(@m+d)y+(@+ad)=2a+5d, 14=a; + ay =
=2q, +8d.

Jna onpenenenus a; H d nonydseM nuHeliHyIo CHCTEMY ypaBRCHHMH

8=2a +5d,
{l4=2q+8d.
6 = 3d, wm d =2, n 3 moboro H3 ypapHenuit: a; = —1.

Hpumep 4

IlepBriii qnen spndMeTAyeckoll IPOTPECCHH &y, 42, 43, ... PABEH
emannne. [Ipy KakoM 3IHA9ECHMHA Pa3sHOCTH NpOrpeccHH ¢ BEJHYHHA
§= @ a; + G,0; AMEET MARMMANBHOE 3HAYCHRET

Kak ® B npenstnymeii zagase, BHPAIUM QNCHE NPOTPECCHA a3 H a3
gepes nepesifi WicH (@) = 1) A pammcn & iy =gy +d=1+d, g =
=n+2d=1+2d

BruMTags M3 BTOPOTO YpaBHEHHS nepsoe, Halimem
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Torma § = 1(1+ 2d) + 1(1 + dX1 + 2d) = 24" + 5d + 2. Oynkmun S B
3aBHCHMOCTH OT d ABIAcTCA xBagparnynoii $ynknwmedi (napabonoii) u

AOCTHIAeT MHHAMAILHOTO SHAYCHNHA PR d-—;si=—%.
Mpumep 5
Halira cymmy umcen ! + ! + ! +ot
J100+101 101+102 V102 + 103
+ ! .
3399 +J400

OGparnM BHAMAHHE H2 TO, YTO MHCAA, CTOAINHE MOJX PAAMKANAMU,

obpasyior apndmernueckyio mporpeccimo: 100, 101, 102, 103, ...,
399, 400.

YMHORUM YMCIUTENH M 3HAMEeHatenu apobell HA pasHOCTL uHCen,
__ Jiol-+ioo
CTOAINHX B 3IHAMCHATCIAX: (J]T-}J]TX-J[T J]T)

400 - 399 _yio1-+iee Jiez-vio1 |
(J_+J:@)(J_ J399)  101-100 102-100
- 5%
400--399
3a cuer Toro uTo uKcaa o0pasoBaaN APUPMETHUYECKYI0 MPOrPECCHIO,
IHAMEHaTEnH Apolefi OKAZATHCH PABHBIMH PatHOCTH HporpeccHd, T. e. 1.

Torma mmeem: S =+101-100 +102 - V101 + V103 -102 +...+
+J4E—J’§99. Jlerxo 3aMETHTE, YTO B AaHHOH CyMME COKPAILAIGTCA BCE

qHCaa, KpoMe —M H m,nmr,na cyMMa S=—Jiﬁ+\ﬂ4ﬁ=
=-10+20=10.

JoctaTouno 4acTo apapMETHUCCKAR MPOTPECCHS BCTPEYACTEA B MmeX-
CMOBHIX Y 2EOMEMPUHECKIX FATATAX.

Mpumep 6 )

Yeipe nensix pamiHuHEX ducaa obpalyior apudMerHueckylo mpo-
rpeccrio. OfHC H3 2THX IHCEH PaBHO CYMME KBAOPATOR OCTANBHLDX
Tpex uncesn. Hadiry 3TH uncna.

TIycTs 7 JHOHA HMEIOT BUAL: @; a + d) a + 2d; a + 3d (ouesHAHO, 4TO
a u d ~ uemde uucna), 3amamenm ycnosme samaum: o + (a + df +
+ (a+ 2dy = a + 3d, wm 3a* + 6ad + 54" = a + 3d. Bynem paccmarpn-
BaTh 370 YpaBHEHWE KAK KBAAPATHOE, CINTad 4 HeH3BecTHOH M d napa-
METPOM.
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3amimem ypaeHense B Buae 34 +a (6d - 1)+ (5& - 3d)=0.

Yrobu 310 ypasHeHHE HMEAO PeIICHAS, HeOOXORAMa HECOTPHIATE/IL-
HOCTE €T0 auckpamuuanTa D. Hadiaem D=(64-1¥ —4-3.(5d* -3d) =
=36d> —12d +1-60d° +36d = -24d* +24d +12 0.

PemmM 370 KBaupaTHOE HEPABEHCTBO. KOPHM COOTBETCTBYIOMIErO

ypABHEHHS d=6:l:;fE ”6:;:2,5’ T. & dy = 0,04 u &y = 1,04. Torna

pemenne HepaseHeTna: —0,04 < 4 < 1,04. B 31oM npoMexyTKe eCTH AR
mensx 3pavesnd d = 1 1 d = 0 (He DogxoaMT, T. X. JABK PasHYHHE
JHCIN).

Jna 4 = 1 ypapsenne 3a° + a(6d — 1) + (54 — 3d) = 0 npunnMaer

nn.n:3az+5a+2-0.l(opnnem:a|=—l, a,=—% (Be TOAXONAT).

Hrak, scxoMbie wicaa: —1;0; 1; 2.

Tlpumep 7
CropoHE! 4ETHPEXYTONBANKA O0PasyioT apROMETHYCCKYI0 BpOrpec-
cHio. MoXHO NH B HErO BIHCATE OKPYXHOCTE?

C
B

D

ITycts ¢TOPOHH ueTHpexYTORLHEXA AB, BC, AD, CD B yxasaHHOM
nopsaxe o6pasyloT apuMETHHUECKYIO NPOTPECCHIO ¢ TIEPREIM ‘WICHOM &
HpamocTsio & AB=a,BC=a+d, AD=a+2d,CD=a+ 3d.

B 9erhipeXyToNnEHHK MOAKHO BHHCATH OKPYAHOCTD, €CIH CYMMRE €10
NPOTHBOTIOJIOKHEIX. CTOPOH PaBHEL, T. €. AB + CD = BC + AD. Tlpoee-
PUM 2T0 YenoBHe: a+ (a+ 3d)=(a + d) + (a + 24).

Tax kak paBpencTBO BEpHOE, TO B TAKOH JYETRIPEXYTOILHUK MOMHQ
BIACATL OKPYXHOCTE. HO 7T0 BOIMOXKHO TONEKO B TOM ciydae, KOraa
CTOPOHEI MeTHPEXYTONBHAKA 00pasyioT apHPMETHYECKYIO NPOTPECCHEO
HMEHHO B ceayiomeM nopaaxe: AB, BC, AD, CD,

Tpumep 8 :
CTOpOHE NIPAMOYTOJEHOIO TpPEYronbHuKa 00pazyioT apudMeTite-
cKyio mporpeccuio. HaliT cTOpOHH TpeyronsHUES.
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Iycm nauMensmuii xaver A4ABC: AB = a, Torna propoii kxarer
BC = a + d v rmnoteny3a AC = g + 2d (tAe d — pasBEOCTL MPOIPECCHH,
d>0).

Jammen Teopemy IMudaropa: AC: = AB® + BC?, wim (a + 2d) =
=d+(@+df,umd -2ad-3dF=0.

Pemas 310 oHOpoHOE YpaBHEREE, DoydaM: @ = 3d # a = —d (re
nomxomut). Mmeem: AB = 3d, BC = Ad, AC = 5d (tpe d — moboe amcno).
3HauNT, YCOOBMIO 3a8a4H YAOBNETBOPAIOT MPAMOYFONLHKE TPEYTOME-
HHER, NOJOGHHE CTHNCTCKOMY.

A

B c

OTMETHM €IIC OO BAXHOC céolicmeo diehoB apumeratieckoi npo-
rpeccuu. JIioGofi unen nporpeccuu (HauMHAg €O BTOPOIc) PaBeH NOay-
an-—l +am-l
CYMME COCCHHAX WICHOB: 4, = B (n 2 2) (xapaKTepHCTHICCKOE

cBOHCTBO).

TTpumep 9

JokakeM XapaKTEpHCTHUECKOES CBOMCTBO apudMeTHUECKOH nporpec-
cHH.

Hcenonssys onpepenenue apupMeTnueckoif NpOrpecchHH, ITOAYIHM:
a,,+a,, (a,-d)+(a,+d) 2a, _

2 2 3 T

JIOCTATOMHO YaCTO NPH PEIICHHH 33489 PACCMATPHBAEMON TEMBI HC-
DONBIYETCH Xapaxmepucmuiecxoe ceoiicmeo apupmerAeckoii npo-
TPeccHy.

Hpumep 10

Tlpn KAKHX 3HAYCHHAX X UMCHa 6, X°, X OOPA3YIOT B YKa3aHHOM MO-

panxe apudmerageckyio nporpeccrio? Hadima atu micna.
3ammmenm cpolicreo apuMeTHvecKoll nporpeccun: 2x° = 6 + x. To-

NyuaeM KBAAPATHOS YPABHEHHS, KOPHH KOTOPOTO x=—% nx=2 To

TJIa HCKOMEMHE YHCIAMH OyayT: 6; %; —% nwm 6; 4; 2.

8 AN Pypysus, CA Nossxcons, 9 xa.
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IV. KorTpoaLuzie BORPOCH!

1. Onpenenenye apudmerHIecKkoit TPOrpeccHH.

2. Gopmyna n-ro uneHa apAGMETHISCKOH NPOrpeccHE.

3. XapaxTepucTHYECKOe CBOHICTBO apUgMETHYECKOH TPOTPecCHH.

V. 3apanue na ypoke

Ne 575 (a, 6); 576 (a, &, m); 577 (G); 580 (a); 581; 583; 584 (6); 587;
589 (a); 591; 593; 595; 597 (a, 6, 1).

V1. 3aaauue Ba NOM

Ne 575 (B, r); 576 (6, T, ¢); 577 (a); 580 (6); 582; 584 (a); 588; 589 (6);
590; 592: 594; 596; 597 (B, 1, ¢); 598.

VIL Noaseaenne aToros ypoxa

¥Ypoxu 66—67. ®opmyna cyMMBI NIEPBLIX 71 4IEHOB
ApuPMETHYLCKOH MPOrpeccHu

Ilers: uativu cymmy inenos apudmernaeckod NporpeccHn.
Xoa ypoxa

L Coolimenue TeMLI H HeJH YPoKa

IL. Monropende H JAKPLRICHRE DPOHACHHOTO MATEPHATA

1. OTBeTH Ha BONPOCH IO HOMAIIHEMY 3amaHuic (pazbop HepemeH-
HBIX 337317},

2. KoHTpons yCEOCHHA MaTeprand (MUCEMEHHRIT onpoc).

Bapuanr 1

1. Pexyppeurnan dopmyna uneta apupmeTHyecKoH MPOrpeccHs.

2. ApudMerrieckan nporpeccus sanana gopmynoi g, = 3n — 5. Haii-
JHTE a5 H dhs.

3. B apudmenirueckoil siporpeccan a; = 7 n as = 1. Hadiawre ay.

Bapmant 2

1. ®opMyna #-ro uneHa apHPMETHYECKOH NPOrPeccHH.

2. ApudMeTrueckan nporpeccHa 3aaaHa popmynoii a, = 7 — 4n. Hait-
JHTC do H 3.

3. B apudmerrueckoii nporpeccun a; = 2 1 ayp = 11. Halinure ayo.
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II1. Hayuenne HOBONO MATEPEANA

Cysmy nepevix n unenoe apuPMETHIECKOR NPOTPECCHH MOXKHO HANTH
no dopuyne S, = "' 47% o mnm s,,:Wn

TIpumep 1

[ToaysM GopMyAb! CyMMbl NEPBLIX 7 YICHOB apudmMeTHIecKoii npo-
MPECCHA,

Ob6o3Haunm cyMMy nepemx 7 uaeHoB apndmerHueckoif nporpeccun
{ay) Jepes S,. 3anuimiem Ty CYMMY HABRXKABI, PACTIONIOKHE B MEPBOM
<nyvac WICHH B MOPAIKE BO3PACTAHHA HX HOMEPOB, BO BTOPOM ClTyuac —
B MOPAOKE YOMBAHHS HOMEPOR: Sy =y + dx + @y + ... + @y T+ G
Sa=aptan tap . tamta.

CnoxuM 3TH paBeHcTBa: 25, = (g + ay) + (@ + a,) + (a5 + ay2) +
+ o Hap @) +(an + @)

INoxaxeu, 410 Bee CYMME B ckobrax pasuul Apyr apyry. Fomyuaen:

@yt gy ={ay + d) + (0, — d) = a, +ay,

atar=(a+dyt(a- —d)=a;+a, =a| +a,. MT. A

Toraa umeeM 28, = (a; + a,)n, oTkyna §, = 2 ——2=2p (nepean qJOpuy-

Jia nony4eHa).

Hcnombayem dopmyny n-ro unesa a, = a; + d (# — 1). Torna nMeem:
a4 +a +d("-l)n _2a,+d(n-1)

* 2 2

qeHa).

Hpumep 2

B apnpmernveckoit nporpeccunt a; = 7 n ag = 27. Haiigem cymmy
NEPBHX COPOKA WICHOB MPOTPECCHH.

Chauana Haiinem nepbriif #neH a) H pasHocTs d nporpeccun. 3amu-
men yenopms sagaem: | 2d =1,

Y Na,+7d=21.

W3 sroii nuneitnoli cucrembl ypasHenuit Haxoaum a; = —l H d = 4.
Tenept HaliieM CyMMy NEpBHX COpPOKa UACHOB TNPOrPECCHN:
S -2 l)+: (40— I)T‘J Mw=154-20=3080.

Hpumep 3
Haftti cymMy Beex TpexaHauHBIX uucesl, KOTOpbie fMpH JeneHnH Ha 4
40T OCTaToK 3.

n (eTopad dopMyina NORy-
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Tleproe wmcno nerko yrapgam: a = 103, Jlerko Taxke yragats ue-
CKOABKO NOCACHYIOUIHX TaKHX uHeen: @ = 107, a3 = 111, g = 115,
Buaso, yto sckoMble yncna oSpasyiorT apHpMETHIECKYIO NPOrPECcCHIo ©
nepebiM WieHoM 103 u passocThio 4. O6mME uneH 1ol NporpeccHy
MOYKHO 3ANNCaTL B BUAE ¢, = 103 +4(n—1)=99 + 4n,

Onpenennm Tenepb MUCIO0 LICHOB B CYMME,

Tak KAK DOCIeAHee TPEX3HAUHOE uncao 999, To noayyaem ycnosue
a, < 999, nnu 99 + 4n < 999, Penlve 310 HEPABEHCTBO, HAHIEM 1 < 225.

Hrak, B uckomyio cymmy Boiiaer 225 cnaraemsix. Haitaem cymmy 225
yneHoR apHpMeTHYECKO NPOTpeccHH ¢ NMepBHM uneHoM 103 W pasHo-

creio d: §= 2'1034-42{225_1)225:551-225:123 975.

Ipumep 4

Hzeectno, yro nps moboM 1 cymma S, WICHOB B HEXOTOPO# MOCAEAOER-
TENLHOCTH (a,) onpenenserca no dopmyne §, =(a, +a,+..+q,_, +a,)=
=4n* -3n. JokakuTe, YTO 3TA NOCNEAOBATENLHOCTL ARIAETCH APHe-
MeTHYECKOH nporpeccHeli, H HaANMIINTE NEPBHIC TPH YACHA 3ToH Npo-
TPECcCHH.

Jna noxasaTentCcTBA NCAONL3YEM OUpPedeleHHe apudMeTmdeckoii
nporpeccHd. CHauana nony4uM Gopmyny obimero 4neHa nocneaopa-
TeNBHOCTH (@) OueBuaHO, uTO §, =(q, +a, +...+4a,_)+a, =S, +a,.
Orciona: a, =S, -8, =(4n° =3n)~[4(n-1)° =3(n-1)]=8n-17.

PaccMOTpHM PasSHOCTH ABYX COCCANMX YWICHOB NOCTEAOBATENBHOCTH!
a,—a,_ =(8n-T)-[8(n-2)-7]=8. Orciona NoIy4nM: @, = a,1 + 8§,
T. €. KOKAHI wWieH MNOCASAORATENBHOCTH paBeH NpelbAYUeMY,
CAOKEHHOMY ¢ OAHHM M TeM Xe¢ uncioMm 8. HMrak, ganpas nocneao-
BATEABLHOCTh MO ONpPEACACHHID ABAALTCA apH(pMeTHHecKoil npo-
rpeccneii.

Tak KaK B npoilecee AoKasaTelncTea Onaa nodydcHa dopmyna obumie-
o yneHa 1ol apudpMeTHUecKkoil mporpeccuu a, = 8n —7, T0 NErko Ha-
xomuM: a1 =1, =9,a;=17.

Hpumep 5

Peunts ypapnerne 2+ 5+ 8+ 11 + ...+ x=155.

B nesolf 4acTH ypaBHEHHA HaXOUMTCA CyMMa WICHOB apudmernwe-
ckoif nporpeccun: 2; 5; 8; 11; ..., nepesiii unen koropoi 2 U pasHOCTE
3. [lycre B 3TY CYMMY BXOIMT /7 CIAraeMEIX. 'TOTHa, HCnombs3ys dopmy-
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Ty Ansd CyMMBI /1 TICPBHIX WICHOB apHPMETHUECKOil NPOIPECCHH, HONY-

2+x

YaeM: > n=155. Bropoe ypaBHeHIE MONY'HM, 3ITHCAB MOCACAHHH

unent 3moii cymmmr: x = 2 + 3(n — 1) = 3n - 1. lloacrasus propoe ypas-
HeHHe B NEPBoe, MPHAEM K KBAIPATHOMY YPABHEHHIO OTHOCHTEILHO 7

2"'(3;_1 n=155, mm 30" + n —310 = 0, xopuH xoTOpOroe 1 = 10 M

n= —% (Be TOAXOMNT, T. K. # — 9MCII0 HATYPANEHOE).

Iocne s1oro Haxoaam: x = 3-10 — 1 = 29, Hrak, x = 29 — eguncreen-
HElit KOPEHB JAHHOIO YPARHEHHS.

Hpumep 6

Jlpa BenOCHNICNACTA, PACCTONHHE MEXAY KOTOPHIME 99 M, onHOBpe-
MCHHO HAMHHAIOT ABIDKCHME HABCTpeHMy Apyr Apyry. Ilepsmit penocu-
NEAMCT 33 KAKAYIO COKYHAY mpoesxan no 5 M. Bropoii serochneancy
34 NePRYIO CEKYHAY npoexan 1,5 M, 4 33 KaXAyI0 NOCASAYIOUYIO — HA
0,5 M Gonuime, 9eM 33 NPSAMAYIYIO. ‘lepeamoenpemnenocnnm
CTHi BCTPETIRIHCE?

IlycTe BESIOCHIEAMCTH BCTPETHANCH ucpes n cek. Torma nepewii m3
HHX TIpO¢Xan A0 BCTpeun Sn (M). Jna BToporo BENOCHTICHCTA PaccTos-
HHS, DPOCIKACMHE B KKIYIO CexyHny, obpasyior apupmerrueckyio
nporpeccuio: 1,55 2; 2,5; 3; ... Torza 3a n cex OH NPOCAET PACCTOAHKE:
2.1,5+0,5(n=1)  2,5+0,5n

n= n
2 2

Cyma pacCToaHR#H, NpoiicHHMX BENOCHTICAMCTAMH, paBHA 99 M, TTo-

Ma=99,mn’+25n—396=0,mp—

Ny4acM ypaBHEHHE 5n-+

HH kotoporo # = 11 1 m; = =36 (ue noaxomm). Hrar, seTpesa npo-
n3ouLia vepes 11 cek.

IV. 3ananme Ha ypoxe

e 603 (a); 604 (G); 606 (a); 608 (G); 609 (a, B); 610; 612; 615 (a);
617.

V. 3apanne HA KoM
Ne 603 (6); 604 (a); 606 (6); 608 (a); 609 (6, r); 611; 613; 615 (6);
618.

VL. Iloanenenne HTOrOB YPOKS
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§ 10. NeoMeTpuueckan nporpeccus

¥Ypoxn 68—69. Onpenenenne
reoMeTprH9IecKoli nporpeccu .
DopMyaa #-ro “WieHa reoMeTpHuecKoii TporpeccHu

Henw: paccMOTPeTs NOCACAOBATENHHOCTE — IEOMETPHYECKYIO MIPO-
FPECCHIO.

Xoz ypoxa
1. Coofimiesine TeMEL1 H NEAH YPOXa

1. NMosTopesne 1 3aKpenneHne NPOHACHHOD MATEPHANIR

1. OrseTH Ha BONPOCH NO ZOMANIHEMY 3amannio {paxfop nepemen-
HEIX 3a7a4).

2. Kontpom ycBoenHs MaTepHana (camocTosTesibHas paGora).

Bapuant 1

1. HaiinmTe cyMMy TpHIuaTH NEPBLX NeHOB apH{pMeTHaecKoit npo-
TpeccHH, 3agaHHo# §opumynodl a, =3n+2.

2. B apudMeTumeckoii nporpeccun dq = 1 1 @19 = 13. Halinure cymmy
NEPBHIX ABANIATH WIEHOB.

3. Haiipure cyMMY BCEX TpeXZHaUHRIX YMCEN, KPaTHBIX 4,

Bapwant 2

1. Haligure cyMMy cOpOKa MEpBBIX 4leHOB apH(MeTHdeckoi mpo-
rpeccun, 2afaunci dopMynoit @, =4n -3,

2. B apudierndeckoil nporpeccan as = 3 u 2y = 15. Halinure cymmy
NePsLIX TPHARATH LNCHOB,

3. Haiimure cyMMy BCEX TPEXZHAYHBIX YHCEN, KPATHLIX 3.

TI1. Hayuenne HOBOIO MATEPHANS

PaccMOTpHM €iie ONHY HAHOONeE H3YHEHHYIO NOCICHOBATCABHOCTL —
TEOMETPHYECKYIO IPOTPECCHIO.

TocneoBaTeIbHOCTE YHCEN b, Neppiiii uneH KoTOpoil oTIHMEH OT
HYIA H RKawcoviii YieH, HaYHHAA CO BTOPOTO, pasel npeduidyujemy,
VMHONCEHHOMY HO OOHO ¥ MO e OTIMUHOE OT HYJIN YHCAG ¢, WA3LIBA-
€Tca zeosmempuneckoil npozpeccueit (g — 3HAMEHATEITE NPOTrPECCHU):
by =bg(n=1,b,#20,4#0).

Hpumep 1

Haiftu mepshie ueTlpe uneHa reoMeTpHuYecKoi NpOTPeccHH, eciH
h=24=3.
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W3 onpepenenns reoMerpuueckoif nporpeccus by, = byg uMeeM:
mpun=1 bh=bg=2-3=6,npan=2 by=bg=6-3=18, mpn
n=3 by=byg=18-3 =54, Yrax, >t wiens: 2, 6, 18, 54.

TeoMeTpHuecKas TIPOTPECCHA IANACTCA PeRyppesmuoit (hopmyrod,
Tpn pemennn 3aaa4 Sonce yaoGHa gopmyaa n-2o uaena.

Tlpumep 2

Honyuum gopMyIty n-ro unesa reoMerpudeckoli mporpeccun.

Hcrionsayem pexyppeHTHYI0 GopMyny byi; = bag 1 BrInUmenm (n — 1)
PaBEHCTBO:

by=bg ]

b =bg

b, =b,q pn-1. IlepemHoXHM DOUNCHHO 3TH paBeHCTRA. ITpH 3TOM B

bx = bx—lq J
o0enx 4acTAX paBSHCTEA COKPATHTCH ApousBeacHue bbby ... b, Ho-
nyqaeM b, = big™" — GOPMyIy n-rO WieHa TEOMETPHUECKOH mporpec-
cHR,

Ilpa pemennm 3amaq, CBASAAHEIX C reoMerpaueckoil nporpeccuei,

yZo6HO BBIpAsHTL “ICHH NPOTPECCHH UEPe3 €€ Nepeulii YAeH u SHame-
namens,

fpumep 3

Yerrepraiii unen reoMeTpuyeckoil nporpeccun Gonbie BTOPOro wie-
Ha Ha 24, 4 CyMMA BTOPOTO M TPETHETC WiCHOB paBHa 6. Halite 21y npo-
TPeCCHIO.

BupaiaM eropolf, TpeTnil, ueTBepTHI WIeHH Nporpeccun uepes ee
nepeuiit wieH: by = byq, by = big’, by = byg® ¥ 3aNMIEM YCIOBHA 3a8a9H:
U=b,—b,=bq' -ba=bg(q" -1 6=b,+b =bg+bq’ =bg(l+qg).
24=bqlg*- ),
6=bglg+1).
Paznenur nepsoe ypasneHue Ha BTOpoe, Haiinem: 4 = ¢ — 1, orxyna

¢ = 3. Toraa u3 BTOPOTo ypaBHeHns b, =§.

Tlpumep 4

Tlepbriit tieH reoMeTputcckoil mporpecchn by, by, b, ... papen emm-
ante. IIpH xaxoM 3HAUCHHY 3HAMEHATENA NPOrpeccHH BeNHUMHA
4b,y + 5b; HMeEeT MEHNMATRHOE 3HAYCHHE?

IMoayunM clcTeMy HenuHelHMX yparHeHul {
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Buipasng BTOpo#i M TpeTMli uNeHN MPOTpeccHH dYepes ee nepplit
wieH u sHameratens: by = big = ¢; b = bi¢’ = ¢, nonyuum:

§=4b,+5b,=5¢° +4q.

Ksaaparinas ¢ynxuma S(g) AOCTHraeT MMHMMANBHOTO 3HAYEHHSA

2.5 5
Hpamep 5

TTycTs x| H X2 — KOpHY YpaBHEHHA X° — X + a = 0 U X3, X4 — KOPHH
YpaBHEHUA ** —d4x + b = 0. MaecTHo, 4T0 uMcAa X}, Xz, X3, X4 (B YKa3aH-
HOM HOpPAAKE) COCTARIAIOT BO3PACTAIOUIYIO I'EOMETPHUECKYIO Oporpec-
cuio, Pemns ypasHeHRA w Halirn dncia a, b,

JinA naHHBIX KBAmpATHEIX ypaBHEHRiE 3anuiem dopmyns Buera:

x+x =1

xx, =a,

X +x, =4,

x,x, =b.

PaccMOTpHM CHavana nMEpROE M TpeThe YPAaBHEHHS JTOH CHCTEMBE H

+x, =1,
yUTeM, HTO X3 = X4, X3 = xlq’, Xy = xlq’. Toraa nomyunm: {x, 2
{x. a+g=1,
xg'+q)=4.

q2-4,01xynaq==2nq=—2(uenonxomrr.r.x.nporpeocmno3pac-
TAAY, T. &, § > 0),

x+x, =4,

Pa3gen¥s BTOPOE YPAaBHEHHE HA MEpBoe, HaHNEM

W3 nepBoro ypaBHeHWA NOMy4aeM: X, =L=i, TOrAA g:%,

I+ 3

X. =i H X =-8—.

Pty 3

W3 BTOPOro H YETREPTOTO YPABHEHHHR HCXOAHOH CHCTEMEI HAXOAHM:
a=xx, =-2— ] b=x,x4=£. Hrax: x, =-1—, x =—2~, x,:i, x4=§.

9 9 3 3 3 3
A 32

a—;, b—';.

OrMeTHM emie OAHO BaXKHOE CBOHCTBO UIEHOR FeOMETPHYECKON npo-
rpeccu. Keazpar moforo uncsa mporpeccud (HaUMHAs co BTOPOTO)
PABEH MPOM3BEACHHIO COCCARNX uneHon: b2 =b_b,,, (n>2).



ITpumep 6

HoxanmeM XapakrepHCTH'OCKOS CBOHCTBO YICHOB reoMeTpudeckol
MpOTPECCHH,
Hcnonkays ONpeAc/icRHE TEOMETPHYECKOH MPOTPSCCHH, JANHIBCM:

b
bﬂ-lbﬂ+| = [?u] * (an) = b: .

Ilpn pemeHuM 3an84 44CTO HCNOAL3YCTCA XAPAKMEPUCHIUYECKOE
ceoticmes reoMeTpHUCCKoil NporpeccHi.

IIpumep 7

Ilpu xakux 3HaveHnaAx x uwucha (x — 2); x; (x + 3) ofpazyior reoMer-
puteckyio nporpeccHio?

Jlna pemienns 3To#l 330290 BOCTIOJILIYEMCH CBOHCTBOM NeoMeTpHye-
CKOH TIDOrpecCCHH: KBAaapaT “ICHA NMPOTPECCHH PABEH (MPOM3BEICHHIO
YCHOB ¢ HHM coceatux. Tak kak HU4ero He CKazato o NopAnke cneao-
BAHHA HMCEN, TO B KAYECTBE CPEIHEro YUCHA HEOOXOAUMO PACCMOTPETD
KRIOE H3 AAHHBIX HYHCEN.

a) ITyerk (x — 2) — ¢cpeanee nO NOPARKY YHCRO. 3amHiueM CBOHCTBO

NPOTPECCHH: (x -2 = x(x + 3), oTkynma x=%, H HMEEM IPOrpeccHH:

i. _E- E (mmb H —_S_) HAU .§_° —.l_0° i (mem.
717 : 2 717

2
TeNb paBeH -?)'

6) Mycts x — cpennee us umcen. Torna ¥ = (x — 2)x + 3), oTxyma
x=6.

IMomyuaem nporpeccur: 4; 6; 9 (3naMeRaTenn -32-) uan 9; 6; 4 (3uame-

2
m;).
8) Tycrs (x +3) — cpeanee u3 uncen. Toraa (x + 3)° = x(x — 2), oTkyaa
Jr=—2 HaxoanM mporpeccun: 2153 (3HAaMEHATENL -E)
8 88" 8 3
25 15 9 3 ’
M ——; —; —— (3HAMeHareNs ~= ).
8 8 8 5

Hrak, npu x=-§; x=%; x=6 JNAHHEIC uucHa o6palyIoT reoMer-

PHYECKYIO IPOTPECTHIO,
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IV, KoaTpoanusie BONPoOcH
1. Onpepenenne reoMeTpHUeckOil IPOTPECCHH,

2. ®opmyna n-ro uncHa reoMeTprucckoi nporpeccuy.
3. XapaxrepucTiyeckoe CROHCTBO NeOMETPHYECKOM NPOrpeccHH.

V. 3ananne Ha ypoxe

MNe 623 (a, 1); 624 (a, H); 625 (6, B); 627 (a, 6); 630 (a); 631 (0);
633 (a); 634; 637; 639; 641; 643,

Y. 3aganne Ha QoM

Ne 623 (6, B); 624 (6, €); 625 (a, r); 627 (B, r); 630 (6); 631 (a);
633 (6, B); 635; 638; 640; 642; 644,

VIL ogneaenne HTOTOB YPOKa

Ypoxn 70-71. ®opMysa CYMMbI IIEPBLIX /1 ‘WICHOB
reoMeTpuueckoil mporpececnn

Lfens: nomyuuts dopMyny Ans cyMME WieHOB NEOMETPHYECKOH po-
TDECCHH.
Xoa ypoks
L Coolmienine TeMul H NeJIH YPOKA

I, MopTopenne i 3aKPpenIeHNE NPORACHHOTO MATEPHRANA

1. OTBeTHI Ha BOMPOCH MO JIOMAIIKeMy 3anaHmio (pa3bop Hepelned-
HEIX 38284), _

2. KonTpons ycpoeHus MaTepuana {(IHCLMEHHEIH onpoc).

Bapuant 1

1. PexyppentHas dopayna uneHa reoMeTpHuECKOi NMPOrPecen.

2. ina reoMerputieckoii nporpeccun 2; i : . Hatinwre: a) nATHIH
ynew; 0) n-i wien.

3. B reometpirieckoif mporpeccHE b,-— n b -— Hatinure b n gq.

Bapwant 2

1. Dopuyna p-ro WIeHA reOMETpHIecKoil MPOTPECCHH.
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; ... Haf{auTe: a) naTeid

-n-lw

2. JIin reoMeTpHYECKoli Nporpeccy 3; %
qnen; 6} n-it wen.

3. B reomerpuueckoii mporpeccus b, =§ b =%. Halinure b n g.

11, H3yaenue HOBOTO MATEPHAIR

CyMMa n NEPBLIX WNCHOB BLIYHC/RETCH 1o dopmyne S, il } _lbl ,
q—
Wi S-‘b'(q ( #1D)uS,=nb (g=1).
pr 1

Homyyam dopMysy And BHMHUCACHHA CYMMEI # NIEPBHIX WICHOB re0-
METpHYECKOi nporpeccun,

PaccMOoTPHM CyMMY 17 TIEPBBIX 9NICHOB IPOTPECCHH!

S, =b+b+b+..+b_ +5,. [1]

n=l

VMHOXHM 9Ty  BEAMYHHY Ha ¢ M [OXYHHM:
95, =bg+bg+bg+..+b_q+bgq.

Vuurteeas  onpeaeneHue rcoue-rpuqecxoii MpOrpeccHn
(b,=b,.9: bg=b,, bg=h, .., bg=4,,), 3anumenm 310 xe pasen-
ctBo: ¢S, =b, +b,+ b, +..+b, +b“,. [2]

BrvreM w3 cooTromwenua [2] Buipakenne [1), Toraa B npapoit yac
coxpamaiorca wnenst by, by, ..., b, u nomywaen: S,(¢-1)=5,, -5,

OTKyZia S.=@ (pasymeercs, um g # 1).

q‘—
Yuumean, wro b, =5hq", W3 3TOT0O YpABHECHHA HANOIMM:
5 b=
q-1
Virax, Sn = blﬂ-l_bl =bl(q""l).
g-1 g-1

Ecnu 3namenartens ¢ = |, To recOMETPHYECKAA IPOTPECCHA COCTOMT H3
OINMHAKOBEIX *UieHoB b;. Toraa cyMma mepBLHX # 4YNeHOB Takod npo-
rpeccur pasHa S, = nb,.
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Hpumep 2
HafigeM cyMMy NEpBHIX BOCEMH WICHOB I¢OMETpHUECKO# nporpec-
cHH, BTopoil unen KoTopoit papeH 6, a uernepThill paneH 24,

CHavyalia onpeJe/iiM XapaKTEPHCTHKH TEOMETPHHECKONl MpoTpeccHH.
Hcnonssys dJopMyny #-r0  wieHa, 3anMineM YCIOBHS 38aAauH:
bg=6,

be' =24,
oTKyfa ¢ =+2,

Jna g = 2 usitnem: q=-:—=3 H CyMMy S, =

Pasnenne BTOpoe ypaBHCHHE Ba NEPBOC, NOMY4HM ¢ = 4,

3
&__l) = 3.255 = 765.
2-1

B
Hna ¢ =—2 nomyaum: b =3 H cymmy S; =ﬂ§—2¥=255-

Hpumep 3

CyMMa EpPBOTO M UATOND WICHOR reoMeTpiueckol MporpeccHH pas-
Ha 51, a CyMMa BTOPOI'0 H LIECTOro WieHoB pasHa 102, CxombKo wWieHos
sroli mporpeccHn, HATHHAR ¢ IEPROTO, HYYXHO CIIOXMTD, TTOGH HX CyM-
ma Guina pasua 3069?

Haiines xapaxrepicTHkn reomerpudieckoii nporpeccnn. Henonesys

(bopMyITy #-T0 LicHa, JANHIICM YCIOBHS 3aaH: {2 ;j;q ’==sll’02,
{h (+¢*)=51,

hg(1+¢*)=102.

102
Pa3nenss BTOpoe YpaBHCHHE Ha NEPBOE, MOMYIHM: q=?=2.

H3 nepeoro ypasHeHns Haliaem: b =——=—=3.

IlpeamionoxnM, 9T0 CHOAWIH 7 “UICHOB TIPOTPECCHH H TONY-ITH
27 -1 .
cymmy S,,=3(7_—1—)=3(2 -1).

Tlo ycnoeruio Takag cyuMma pasea 3069, HwmeeM ypasnenue:
32" - 1) =3069, wim 2" - 1 = 1023, wm1 2" = 1024 = 2", orxyna n= 10.
Hrak, HyXHO COXMTD RECATS NEPBLIX WICHOB IPOTPECCHH,

fIpumep 4
Pemuts ypapHepue 1 42 +4 4+ 8+, + x =255,
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B neBoit 4acTH ypasHCHHA HAXORWTCA CYMMA TeOMCTPHICCKOH npo-
TPECCHH ¢ mepBuIM uieHoM 1, 3nameHatenem 2. [lycts uncno cnarae-
12" -1)
MbIX pasho . Toraa 3ra cymma pasHa: -1

" = 256 = 2%, Tak kak x ARASETCA #-M WICHOM MPOTPECCHH, TO
x=1-2*"=281=27=128,

Odenp pacnpOCTpaneH KpyT 3amad, TAC AMA CYMMUDOGAHUA Hucen U
anzebpawieckux eupaxcenuti HMCNOAL3YETCH CYMMa TIEOMETPHUECKOH
TPOTPECCHH.

Hpumep §

2
Haiitu cymmy S=(x+£] -I-[x2 +%J+...+(x' -I-%), x#=l,
BosseneM B KBaApar CRATACMBIE 2TOH CYMMBH M [OAYYHM:
2
S:[x:-l-Z-l-%) +(x‘+2+ l]+ +(x"' +2+—] Tlepefinem & ot1-
x
PHUATEIBHEM NOKA3ATCAM CTETICHH H CIPYINMPYEM ClaracMsle, BXORd-

upe B S: S=(F +x" + )+ ET 7 1570 A A (2424, 42),

Kaxunas w3 Tpex ckoboKk copepxuT no n cnaraeMuiX. [lpuuem mepsas
CKOGKA CONEPAMT CYMMY reome'lpﬂtlecxoﬁ TPOTPECCHH C MEPBEIM 'wiie-
HOM X° M 3HAMEHATENCM X°; BTODag — CYMMY reoue-rpuuecxou npo-
TPECCHH C NEPBEIM WICHOM X 2 1 JHAMEHATETIEM X s TPETBA — CYMMY 4R-

XY -1, x"[(x")” -1,,,

= 2" -1= 255, orciona:

cen 2. Yaursias 310, NOIyunaM: S =

2-1 | xi-1
1 l_l
o x x x4 x? E o |
= +2n= + +2n=
x’ 1 1 -1 (-
xz
x4lu-2 _l _xzx(xz —l) x4a+2 ""t
= & —— |+ 2n=
x2 - l)xZH (xl - l)xla
4u+2
= e (@n-1).
(x*-1)x
Hpumep 6

Haifru cynmy: 1+11+1114+..+]111...1.

YMHOXMM H  pasziendM  HCKOMYI® CyMMy Ha 9

1 1
S$==9+99+999+..+999..9 | ==[(10- 1)+ (10* - 1)+ (10’ - 1)+
9[ s J gl10-1+( 3+ ( )
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+...+{10"-1)]. 3arem crpynnHpyeM CHAraeMBleé CYMMB:

S=1[(10+10=+103 +...+10")-[1+1+1+...+l]].
9 e —

[lepraa cxobxa npencrasager cofoif CyMMy TeOMETpHUCCKO#H Rnpo-
FPECCHH ¢ mepebiM vneHoM 10 u sHamenarenem 10. Yuutnisas 310, no-

g2l 10-(10"-1)_n _1 10’"'-1o_n
S =5 10— 9 9 ’

Hpumep 7

Tpn moGom # cymma S, MA€HOB HEKOTOPOH NoCcacKOBATEILHOCTH (b))
uaxozutea no gopmyite S, = 63" - 2. Jokmxure, ¥TO 313 NOCHKEAOBA-
TEABHOCTh HE ABMSTCA [EOMETPHYECKO# MporpeccHedi, B HallaWTe NATL
REPBLIX WLICHOB 3TOt NOCNEAOBATENSHOCTH.

Kax e npuMepe 3, BoCHONbIyeMca onpeResieRHeM reoMeTpuueckoi
nporpeccrn. Hafinem chauana ¢opmyny n-ro wieHa AaHnoil nocne-
aoparensHocTH (b,). Owernano, uto b, =85, -8, =(6-3"-2)-
—(6-37 -2)=6-3"'3-=12-3""

Haiinem oTHOIIEHHE ABYX COCEIHMX WICHOB 3TO MOCNCNOBATESILHO-

b, 12.3
~TH. R ——
b, 1232
CNENOBATENALHOCTE ABAACTCA reoMerpudeckoli nporpecciieli co 3HaMe-
Harenem 3. OpHako BuipaxkeHue ans b, = S, — &, CNIPaBeIIHBO TOABKO
ans n > 2 {1. «. OpH = | peanunua S, He cymecteyer). [TosTOMY BHI-

=3, otkyna b, = b,--3. Kazanoce Onl, AaHHas no-

paerne ana bb” Gyner cnpapeamuBo yxe npu n >3 (T. k. nppn=2

a-l
semHunHa b, | He ONHACHIBaSTCA NOJAYUEHHOH QopMyNOii).
Hrak, u3 MpUBEACHHNWX PacCyXRCHHI BAOHO, YTO pH 77 = 2 4NCHH
NOC/EAOBATENEHOCTH ONMHCHBAIOTCA CooTHOWeHHeM by = 12 - 37, 1 no
Fro#t dopMyae HaxomuM: by = 36, b; = 108, by = 324, a; = 972. Jlerxo

NPOBEPHTE, 4TO :—’=:3—‘=%—=3. Jna sHaxoxaenusa b, yurem, uto
2 4
npu 7 = | cymMma §,; COCTOHT BCeTo H3 ONHOrO 4icHa by m b)) = §) =
=6-3-2= 16, Bumno, wro 2=38 43,
b 16

TaxumM oGpaloM, [OCICAOBATENLHOCTE HE ABNAETCH mouerpuqécmﬁ

nporpeccreil. [Teppuie naTh ee WIEHOB, COOTBETCTBCHNAO, PaBHE: 16; 36;
108; 324; 972,
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Ecin igf < 1, 1o nporpeccus HasniBaercst Beckonewno yOwsaroujeil
2eomempuneckoil npozpeccueil. Jna wee, pasyMeerc, Kak 1 ais noboii
TEOMETpHYECKOll NPOTPECCHH, CNpaBzeANHBL CBOHCTBE H (OpPMYnHl,
NIpHBEACHAME Bhille. KpoMe TOTQ, MOXHO BHYMCAMTE cyMMy Oecko-

HEJHOIO YHCHA WICHOB TAKOH nporpecchu no gopmyne S = —1-—{)1——
-9
Hpumep 8
Cymma Geckoneuno yOsialouieii reoMeTpHUECKOii NPOrpeccd papHa
4, a cymma KyboB ee unenos pasHa 192, Haifru o1y nporpecchso.
Mycre maua nporpeccas by; bigs big’s .5 lgl < 1. Toraa ee cymma
S =li. Ky6m uneHos nausoii nporpeccun: b'; b'¢°; Bg®; ...
-9
TaKKe 0GPA3YIOT FEOMETPHUECKYIO POTPECCHIO C NEPELIM WACHOM b u
3nameHaTenem ¢°. Tax kak npu [g] < | semmunna lg®| = |g° < 1, 7o 312
3
mporpeccun Takie GeckoHeuHO yOHBAIOIIAA H ee cyMMa: 192 = " b
-9

3"

TTomygaem cucTeMy HenmuHEHHBIX YpaBHERHI:

Jins pemeHus 310l CRCTEMH BO3BERCM NEPBOE YpaB-

3
HeHHE B xy0: 64=(Ib' ¥ H Pa3IeNuM BTOPOC YPABHCHHE CHCTCMEL Ha
—q

Y A ¥
AONYUEHHOS YPaBRHEHME: 3=(1 qz = d q)z um 2¢° +5¢+2=0.
l~g l+g+gq .

Kopuu 310r0 ypasHeuus q=——;— H g=-2 (He ROAXOAMT, T. K. MpoO-
rpeccHa HeckoHeuno yOmBaoman 1 | g| <1). Teneps U2 nepeoro ypae-
HeHua HaxomuM b, =4(l—q)=4-%= \

TTonsrue Geckoneuno yOpBaroweH reoMETpPHYCCKOH NPOrPECCHR NO-
3BOKECT 0OpAATE ACCATHYNKIE GECKOMCURLIC NEPHOAHYCCKHE Apoby B
O0RKHOBEHHME.

IlIpumep 9
OGparurs gecaruunyio apobs 0,(17) & o6nKHOBEHHYIO,
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17 7

Jamamenm apoles B BHAE 0,(17):0,17171?...=E+1 +.... Ta-
knM o0pazom, wcao 0,(17) senserca cymmoit GeckonevHo yoppatomeH
7 1
& A Hh=— =
FCOMETPHUECKOH MPOTPECCHH, ¥ KOTOPO! b. ]00 Hg 100
17/100 17 17
ma : =—.W 0,(17)=—.
cyuna pasua: T o0 = g9 e 0(17) =55

3amernM, YTO BOIMOKHO M ApyToe pemenue. [Tyers apobs 0,(17) =x,
1. €. x=0,1717... . YauTHBAS, 9TO NEpHON 3TOH Apo0H COmEpXuT ABE
uudpl, ymaoxnaM semranny x wa 100; 100x=17,1717....

Burem mz 100x pemmmey x H nomywum: 100x — x = 17,1717 —
-01717=17. ’ ‘

Jlns naxoomeun x HMeeM IuHeHHoe ypasreHe 99x = 17, orxyza x=;—;

Hpumep 10

Cropona kBaapara pasHg 4. CepelHHLI CTOPOH TOTO KBaApara co-
emunaM oTpeskaMi. Tlonyaanca Roseit xkBaapar. C 3THM KBanpaToM
MOCTYNHIH TAK XK€, KAK U ¢ A3HHEIM, ¥ T. A. HaliTh cymMMul ¢TOpOH, ne-
PHMETPOB H MNIOWIAACH BCEX ITHX KBALPATOB,

O003HaYHM CTOPOHEI THX KBAJpATOB (HAYMHAA C JaHHOIO): &, d,
a3, ... . PACCMOTPHM npaMoyroasHufi pasuobeapeunni AABC:

AB=AC=%, BC=a,.

3amamem ans mero Teopemy ITndaropa: BC: = AR + AC®, wm

2 2 >
a§=[%] +[§] =2%, OTKyna a2=¥. Ananornuno m3 npaMo-

a2

yromsaoro ADEC naxomuM: a, = HT A

Be b ¥
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Taxum 0GpazoM, CTOpoBE KBagpaToBR 00pazylor GeckoHedHO YOR-

a2 a
BANMIYI0 MEOMETPHYECKYIO MPOrpeccHio; a4, = y koTopoi
neprerii YIEH @ M SHAMEHATENL -Jz—i-
a 2a 2a(2+2)
Hatinem ee : = = =
I TR 2 a-e D)

=a(2+2) = 3,4a.
Tax kax nepuMeTp KBagparta 4q, T0 NEPUMETPE NPHBEACHHBIX KBak-
paroB Takke oGpasyior GeckoHeuHO YOLIBAIOUIYIO IeOMETPHMECKYIO

APOrPECCHIO C MEPBRIM WICHOM 40 H 3HAMCHATENEM -2%- no3TOMY ¢

CyMMAa 4a(2+\5).

2 az az
Tnomans KeaapaTa a” U IAOMAAN KBAADATOB: 4°; —; —

2 g oo
3Y1I0T GecKOHEUNHO YORBAIOUIYIO FEOMETPHYCCKYIO MPOTPECCHIO ¢ NEp-

BREIM EICHOM dz M 3HAMCHATCIIEM %, NO2TOMY CyMMa mnomaaei paBHa

02 -
1-1/2 )

Hrak, cymMMa CTOpOH: a(2+J§), NEPHMETPOB: 4a(2+~/§), moma-
zeii: 24°

IV. KoaTpoasaunie BORPOCH

1. ®opMyna cyMME NEPRLIX # WICHOR reoMeTpHYeCKOd MPOTPeccHu.
2. Cymma unenos Gecxoneano yGubBaromeit reomerpudueckoli mpo-

TPECCHR.
V. 3azanue ua ypoxe
Ne 648 (a); 649 (G, B); 650 (a); 651 (0); 652 (a, 1); 653; 655.
VL 3agaume ua nom
Ne 648 (6); 649 (a, r); 650 (0); 651 (a); 652 (B, A); 654; 657.

V1L lloaBeacHYE NTOTOR YPOXA
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Ypoiu 72-73. CMemannbie 331341 HA APOrpeccnn
(§aKYILTATHBHOE 3AHATHE)

Ifens: paccMOTpETY 38Ia4H, B KOTOPHIC BXOUAT ABS NPOTPECCHH —
apudMETHISCKAA K TeOMETPHIECKAN.

Xon ypoxa
L. Cooimenne TeMEI M IEAH YPOKA

I1. loeTopenye M 3aKpeNIcHHe NPOEXCHHOTO MATEPHATA

1. OTBeTsI Ha BOMPOCH NO AOMallHEMY 33AaHRK (pasbop HepelseH-
HEIX 33Ja4),

2. KOHTpONE YCBOSHHA MaTepHana (CaMoCcToATe R HaA pafota).

Bapmaut 1

1. CyMma nepBbiX YETHIPEX YICHOB FEOMCTPHYMECKOH MpOrpecCHH
pasua 40, 3uamenartens nporpeccun pasen 3. Haliaure cymMmy nepseix
BOCBMM “WICHOB 3TOH OpOTpeccHH.

2, Hafizsre cyMMy TICpBHIX WIECTH WICHOB F€OMETPHYCCKOM nporpec-
CHH, TpeTHil unen KoTopoii papeH 54, a naTwifl paseH 6.

BapmanT 2

1. CyMma nmepBHX TpeX 4NCHOB NEOMETPHYECKOli Mporpeccns paBHA
39, sHamMeHaTent nporpeccun pakeH —4. Haitnure cyMMy neperix uetsl-
Pex WICHOB 3TOH NPOrpeccuiL.

2. Haiigure cyMMy NMEpBLIX BOCLMM Y/ICHOB reoMerpudeckol npo-
TPCCCHH, BTOPOit wieH KOTOpOH pareH 6, a yeTBepTrill pascH 24,

III. Haywenme HOBOI'G MATEPHANS

IIlupoko pacTIpOCTPAHEHE! 3a4a%H, B YCIOBHAX KOTOPHIX NOBOPHTCA O
deyx npozpeccunx: apudaemuieckoii u ceomempirecxoti. Kax opasuno,
IS peIICHMA TAKHX 3ana4 AOCTATOMHO YUCCTh XAPAIONEPUCHUNECKUE
CEolCmEa ITHX NPOrpeccrii.

Hpumep 1

Tpn uncna obpasyior apudmerideckyio nporpeccuio. ECH x nepso-
My 9HCIY NpHOABHTE 8, AONYYHTCH TEOMETPHUCCKAA NPOTPEcCHs ¢
cymmoii wiesoe 26. Haliri >1h uncaa.

INMycre 34 uncna a, b, ¢. Tak kak oun obpasyioT apudMeTHUeCKyIO
IPOIPECCHIO, TO BLITONHCHO COOTHOWCHNE (CBOHCTBO apudMmeTHtiecKOi
nporpeccun). 2b=a+c¢.

Hocae cnoxenHs NEPBOro YHEA ¢ YHCIOM 8 nomydaesm aucaa (a + 8),
b, ¢, xoToprie 00pasyIOT FeOMETPHUECKYIO NPOTPECCHIO. 3anHilleM ee
ceoiicreo: b° = (a + 8)c.
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Kpome Toro, H3BecTHO, 9TO CyMMa WICHOB reOMETpATECKoil nporpec-
CHH paBHa 26, T. €. (a + 8) + b + ¢ = 26, [ony4aem A4 onpeacneHn g,
2b=a+ec,

b, c cHcTeMy ypasHenwii < b° = (a +8)c,
{(a+8)+b+c=26,

3amuuieM TpeThe ypasHeHHE cHCTEMEL B BHIE (2 + ¢) + b = 18. Yun-
THBaA [IEPBOC YPABHCHHE CHCTEME], nomyynM: b +2b=18,6=6.

Toraa U3 NepBOTo M BTOPOTO YpaBHeHN TONyYAEM CHCTEMY Ui On-
12=a+c,
36=(a+8)c.

Bupasus u3 nepsoro ypasHeuus ¢ = 12 — g 4 noacTaBHB Bo BTOPOE,
NOMYMHM ypapHerne 36 = (a + 8)(12 — ), unu &° —da — 60 = 0. Kopru
T0ro ypaBHeHHA a = —6 # a = 10. CooTBercTBYIOUME UM UHCHa: ¢ = 18
He=2,

TaxumM 00pazoM, HCKOMbie uBCcaa: —6, 6, 18 n 10, 6, 2.

PaccMoTpuM eufe deéa cnocoba pelieHds 310l 3a8a4H, KOTOPHE TO-
3BOSIOT PMEHLIUMY YHCAQ HEUIGECHIHOIX U CPAZY YHECMb CEOUCMEO
moii unu unoli npozpeccu.

Tak xax =ucma a, b, ¢ obpasyloT apH¢MeTHYECKYIO NPOTpeccUto, To
MoXcHo 3anncars: b = a + d, ¢ = a + 2d (rae d - paznocTs 31oit nporpec-
cun). [lpa JtoM ywTeHO cBOiiCTBO apudpMeTHveckoii nporpeccHu
2b=a+ c (aeicreurensio, 2{a + d)=a + (a + 2d)).

Tlocne npubaenenns Kk meppoMy WHCHy JHcna 8 TIOmyuaeM 4HCI2
(a + 8), (a + d), (a + 2d). Cymma 3THX 4ucen pasnHa 26, 1. e. (g + B) +
+(a+d)+(a+2d).

HMueem cucTeMy ypapHeusif aam  onpenenenus a, o

(a+d) =(a+8Xa+2d),

(a+8)+(a+d)+(a+2d)=26.

M3 sroporo ypassenus g+ d= 6, orxynad=6 - a.

Toraa 3 NEpBOro ypapHeRHA uMeeM: 36 = (a + 8)12 - a), &° - 4a -
- 60 = 0. Peiup 310 ypaBacHHe, HalineM: a=-6na=10.

Torga cooreeTcTBYI0MHE 3HAUCHAS &> d = 12 wd = -4,

Tlocne 3Toro HaxogHM uncna: ¢ = -6, b =6, c=18ua=10, = 6,
c=2

H nakomer, TpeThii cnoco® pemeHHA NO3BOAACT YUECTh CBOHCTBA
FeOMETPHUECKOi] NporpeccH,

pEACERHA A H £ {
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Tak Kax uncna (a + 8), b, ¢ 06PAIYIOT FEOMETPHYECKYIO TIPOrPECCHIO,
T0 MOXHO 3anucats: b = (a + 8)g, ¢ = (g + 8)¢ . IlpH >TOM BHNONHEHO
cpoiicTBO reoMeTpHuEcKoii nporpeccn b = (a + 8) ¢ (neficTRuTENLHO,
[(a+8)1]" =(a+8)[(a+8)g"]).

Cymma a1ux uncen: (a+8)+(a+8)q+(a+8)¢° =(a+8X1+g+4")=26.
Yucna a, b, ¢ o0pasyior apudMEeTHHECKYIO NPOTPECCHIO, H MOXHO 3aITH-
cath ee crolicTso: 2(a+8)g = a+(a+8)g>.

MpuGapue Kk o0cHM YACTAM YpaBHEHHS 8 W mepeHecd claraemoe
2(a + B8)¢ u3 nesoii yactTh B mpaeyio, nomyunMm: 8 =(a+8)}~

2a+8)g+(a+8)g®, nnu 8=(a+8X1-2¢+4").

Jna HaxokaeRua a H d HMEEM CHCTEMY YpaBHCHHH
(a+8Xi+g+q’)=26,

{(a+8)(l-2q+qz)=8.

2
Pasnenus ypaBHeBHA OpYT Ha ApYTa, MOJYyIHM: Hq—-qu = E,
1-2g+4q~ 4

34> -10g+3=0, orxyna g =%, g = 3. Torna, COOTBETCTBEHHO, HAXO-

N¥M H2 moboro ypaBHeHAS cHcTeME: @ = 10 1 a = —6. Hanee onpenens-
eMbrc:b=6,c=2nb=6,c=18.

Hpumep 2

Tpr 4HCha COCTaBIAIOT PeOMETpHYECKYe nporpeccuro. Ecax w3
TPETHET0 YHCNA BHIYECTD 4, TO YHCAA COCTABAT apHMMETHUECKYIO MPO-
rpeccio. Ecm e 13 BTOPOro M TPETLETO WICHOB NOMYUCHHOH apHp-
METHHCCKOM NPOTPECCHM BRIYECT NO SAKHHLE, TO CHOBA NOMYHHM Ieo-
MeTpEaecKylo nporpeccuio. Haifts amh 9ucaa.

Pasymeerca, 9Ty 3amady MOXHO PEIIHTH JIOOHM M3 cnocoGos, paso-
OpaHHEIX B NpHMepe 1, HanpHMEp mocheAMHM. TAK KAK TpH uHcna ob-
PasyIoT FeOMETPHIECKYIO APOrPeccHio, TO HX MOXKHO 38NKCATh B BHAE
a; af; aqz. Ilocne BRMHTAHHE M3 NOCNEAHErO YHCAA 4 HOMYIASM
uncna a; aq; (ag” — 4), o6pasyiouIne apHPMETHIECKYIO NPOTPECCHIO.
Ha ocropanHi cBolcTBa apH{MeTHIECKOH NPOTPEcCHH HMEEM:
20g=a+(ag’ -4}, B 4= a(l - g)°,

EclH B3 BTOPOIO H TPETHENO WICHOB 3Tl apHpMeTHIeCcKo# nporpec-
CHH BHYCCTH 110 SAHHMLE, TO NOAYYHM THCA a; (ag — 1); (ag® — 5), 06~
PA3YIOIHE FCOMETPHUECKYIO NPOIPECCHIO.

Sarmmen ee cpoiicTro: (ag—1)° = a(ag’ —5), wm 1 = a(2g - 5).
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4= G(I_Q)zs
enuti
Al onpeneneHs a M ¢ HMEEM CHOTEMY ypaBH {1=a(24—5).

— a2
Pa3genns ypasHeHns Ipyr Ha ApYra, NONyqMM: 4=_(;qq?5
¢* — 10g + 21 = 0. Kopus 31010 YpaeHeuns 4 = 3 u g = 7, TOrAA COOT-

, Wi

BCTCTBYIOIIHC 3HAMCHAS: a = 1 H a=-;-. Teneps HOXOANM CaMM YHCNA:

1;3;9m l;1;1‘2.
279 9

Hpumep 3

TpH yHCHa, CyMMa KOTODBIX 93, COCTARIAIOT NEOMETPHICCKYIO Npo-
TPeceHIo. DTH YHCIA MOXHO TAKKE PACCMATPHBATE KAK NCPREIH, BTOpoi
A cenpMoif wicHn apadMeTnacckodi nporpecery. Haitn paunnrie TpH
qHCNA.

Tak xax uncna oSpa3yoT reOMETPHUECKYIO MPOTPECCHIO, TO HX MOXK-
Ho sanmcats B Buge b; bg; bg’. Vix cymma pasua 93, HMeeM nepoe
ypasnenwe: b + bg + by’ = 93,

Tlepsoie aBa 4Hcna obpa3syloT apHQMETHYCCKYI0 MPOIPECCHIO, H ¢
pastocTs d = bg — b. Torna nerko 3anucats ceapMolt wWieH apugmeTH-
yeckoi mporpeccuu: b+ 6(bg — b) = 6bg—5b. IIo ycnosuio 3aa4H 10T
4)eH PaBeH TPETBEMY WieHy TEOMETpHIccKol mporpeccan bg’. Tomy-
qaeM BTOpOE ypasHenHe: 6bg — 5b = bg?, win 0 = ¢* — 6g + 5, orxyma
g=1ug=35.

93
1+g+q* .
Ilpp ¢ = 1 b = 31 u paudwme uncna: 31, 31; 3l; npu g = 5

93

T 14545
3,15,75.

IV, 3apanne ua ypoke H A0MA

1. Haifrn uersipe umcna, nepsnieé TP H3 KOTOPHX COCTABIINIOT
TEOMETPHUCCKYI0 NPOrpeccHio, a mocnegHue TpH — apudmernae-
cKYI0 mporpeccuio. CyMMa kpaliHuX yHcen pabHa 21, a cyMMa cpea-
HuX pasHa 18.

Torna n3s nepporo ypabBHeHNA HaxonmMm b: b=

=3 mvmcna: 3, 15, 75. Wraxk, aaanse wncna: 31, 31,31 4
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2. CymMa Tpex nepBHX WICHOB IeOMETpHUeCKOH MpOTrpecCHl paRHa
9]. EcaM k ?THM ykcliaM nNpHGasHT, cOOTBETCTBEHHO, 25, 27 1 1, TO
AOAYYATCH TPH YHCHA, ODPasylomHe APAPMETHHECKYIO MPOFPECCHIo.
Haifri ceppmMoii wWieH reoMeTpuuecKoil NporpeccHn.

3. Tpu uHcaa o6pasyioT reoMETPUMUECKYIO Tporpeccuio, Ecnn propoe
9HCII0 YBEHYMTD HA 2, TO NPOTPECCHS CTAHET apUpMeTHYECKOM, 3 ecau
NOCNE ITOT0 YRENHYMTE MOCHEAHEE YHCNO HA 9, TO MpOTpeccHs CHOBA
cTaHet reomerprueckoii. Haiftu 711 usicna.

4. Tpu wicna, H3 KOTOPLIX TpeThe paBHO 12, 06pasyioT reoMeTpHte-
ckyio nporpecchio. Ecan BMecTo 12 B3aTe 9, TO TpH uMCIa COCTABAT
apudMeTHUECKYI0 nporpeccHio. Hakth 3TH ukcha.

5. PasHocTh apu¢MeTH4ecKoll NpOrpeccHH OTAWMHA OT HYynA.
Yucna, paBHbE NPOH3BEACHHAM MEPBOTO YICHA TOH MpPOrpeccHy
Ha BTOpoli, BTOPOrO 4Yi€Ha Ha TPeTHH M TPeThero Ha NEpELIil B yKa-
3QHHOM fIOPAAKE, COCTABAMIOT reoMeTPHEECKYI0 nporpeccuio. Haii-
TH €e SHaAMeHaTelNb.

6. Cymma Tpéx umcen, obpasylomux yOmBalomylo apHpMETHYIE-
¢KyK0 nporpeccnio, paena 60. Ecam ot nepsoro 4ncaa otuate 10,
0T BTOPOTC OTHATH 8, a TpeTbe ocraBuTh 663 A3MEHEHHS, TO MONY-
YEHHEIE MHC/IA COCTARAT IeOMETpHUYCCKylo mporpeccuio. Haiiawre
3TH YHCAA.

7. Tpu uncna o6pazyioT Bo3pacTaOWIYIO apHPMETHYECKYIO poTpec-
CHIO, 4 X KBAJPaTH COCTARMAIOT reoMeTpuyecKyio nporpeccuio. Haii-
JIMTE 3TH YHCAA, CCMA HX CyMMa paBHa 42.

8. Tpu wucna ofpasyioT reomeTpieckylo nporpeccuto. Ecnu cpenuee
H3 HHX YABOHTE, TO HOJYyIHTCH apupmernueckas nporpeccns. Haiinure
SHAMCHATENE YTOH NPOTPECCHH, SCHH H3BECTHO, YTO o] < 1.

9, Tpn pasaHYHLIX 4HCIA @, & 1 ¢ obpasyloT reOMETPHYECKYIO Npo-
rpeccuio, a wacaa @ + b, b + ¢, a + ¢ cocrarnmor apudmenmeckyio
nporpecchio. Haliaume snameHaTesh reoMeTpiuaeckol APOTPECCHN.

Omseme: 1) 3; 6; 12; 18 n 18,75; 11,25; 6,75; 2,25; 2) 5103 n %;
N4 8; ll‘nli ——E ﬁ 4) 3; 6; 12 n 27; 18; 12; 5) -2; 6) 34; 20; 6;
257 257 25°

7) 14=1442; 14; 14+144/2; 8) 2-43; 9) -2.

V. lloppenenne HYOroB YPORA
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Ypoxu 74-75. Meron MaTeMaTHYecKOH HHAYKIHH
{(pakyanraTHBHOE 32HATHE)

Ijens: paccMoTpeTs HOBHIl clIOCO0 ACKA3IATENLCTEA YTBEPEACHHIN.
Xoa ypoka

I. Coofmenne TeMLI H HEJIH YPOKa
I1. OTBeTIM HA BONPOCH IO AOMANIHEMY 3AARHEID

IH. Haywenne HOBONO MATEPHEAJIA

Ja noxazaTenneTBa  YTRePKACHMY, JABACAIINX OT HATYPANLHOIO
YHCAA M, HCHOMB3YIOT Memod mamemamuveckoti unoysyuu. e doxa-
3amenbemea NPHMEHACTCA CCAYIOUIAN CXeMa:

1. TIpoBepmOT COPABEIUIHBOCTE YTBEPAACHHA npH # = | (mmm npa
NIEPBOM JOMYCTHMOM 1O YCIOBHIO 331a4H JHAYCHHA 7).

2. Mpeanonaralor, 4T0 NPH NPOABONLHOM 3HAMCHHH 77 = k yTBep-
MICHHE BEPHO,

3. Joxasupalor, 9TO MpH CleAyIOMEM 3HAYSHHH » = k + | yTBepKae-
HHE BEPHO, MCNIONL3yA Npenpiaymmit myHkr 2.

Meron MareMaTHHECKOH HHAYKUHH axcueMamuveckuil u npuminma-
emes bes doxasamenvcmea. HecMoTpa Ha €ro HEMPHBHYHOCTD, HETPYA-
HO TOHATEH, KaK oH «paboraem). Mu NpoBepUIH JOKAIMBACMOE YTBEP-
AICHHE NPH ASKOTOPOM KOHKPETHOM 7 (Hanpumep, npx # = 1). Tak xax
OKn0 NOKA3aHO, YTO eCMH YTBEPXKIEHNHE BEPHO TIPH 7 = K, TO OHO BEPHO
H ApH » =k + 1, 310 03HAYUAET, UTC YTBepKACHHE OyAeT BEpHO H NpH
n=1+1=2, Tax xak OHO BEpPHO OpH 7 = 2 H 6LUIO AOKA33HO, YTO YT-
BepAOCHMHE CripaBeymmBO A n =k + |, TooHO BepRrOMpU it =2 + | =3
n T. A. Taxum oOpasom, yTBep:KACHHE CUPABEATHBO NIPH BCEX HATY-
PANBHEIX 3HAYCHHAX 77,

OcHOBHAA HAEA METOAA MATEMATH4ecKOH HHIYKLHH COCTOMT B A0-
Ka3aTeALCTBE Nepexoaa: 1=k — n = k + 1. DTOT nepexoa No3poaser
«3AUMKINTE? HOPOIECC: MPR 7 = 1 JErKo NPOBEPHTH YTBSPKACHHE, B
cuny nepexogan=k—->n=k+ lomosepiounpun=1+1=2 Tax
KaK OHO BEPHO NpH 7 = 2, B CHITY TOrQ e NePeXona OHO BEPHO H ANA
n=2+1=3ur.a

Hpumep 1

JokoKeM, IT0 NpH BCEX HATYPANLHLIX 17 BHpakerne 4A(n) = n(n® +5)
63 0cTATKS ACHHTCA HA 6.

HenonpsyeM npHBefeHHYIO CXeMY AOKA3aTeNRCTRA:

1. Ilpu # = | puapaxenne A(1) = 1-(12+ 5) = 6 n genures Ha 6.
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2. Tpeanonoxus, 4T mpu # = k Bupaxenue A(k) =k(k* +5)=
=k’ +5k peawtca Ges ocratka Ha 6, 1. ¢. K’ +5k=6p (rae p — Haty-
PANBHOE YHCIO).

3.Tpu n =k + | nomyuaem pupaskenue Ak +1)=(k+1° +5(k+1)=
=k +3k* +8k +6. Boyaenum B ITOM BHPLKCHHM YaCTb, KOTODas CO-
raacHo NMyHKTY 2 neautcs Ha 6: A(k+1)=(k’ +5k)+ (k% +3k +6) =
=6p+(3k* +3k+6). Hyxno aoxasats, uro smpakenne 3k° +3k+6
Aenurces Ha 6. [Jlna  sroro  gmoctarousio, 4To0W  BRIpaKeHue
3%* +3k =3k(k +1) memmnoce Ha 6 win k(k + 1) nennnoce ua 2. Ho
BeauunHa k(k + 1} sensaerca nponseeaeHntem JBYX COCCOHHX HATYPAND-
Hbix uMcea k ¥ k + 1. Pasymeetca, ogHo W3 HuX OyneT 9eTHHM.

Hpunep 2

Dokakem, ur0o npu MOGOM HATYPANBHOM #  BhipaOXeHHe
A(n)=4" +15n-1 xparso 9.

Henonb3yeM craHAapTHYIO CXEMY NOKA3ATEABCTBA:

1. Tipn n = 1 suipaxerne A(1) =4' + 15.1 -1 = 18 kparHo 9.

2. TipeAnonoxuM, 4TO NMpH n = k Bupaxenme A(k)=4* +15k—1
kpatHo 9, 7. €. 4 + 15k — 1 = 9p (TA¢ p — HATYPANLHOE YHCAIO).

3. Tlpu n = k + 1 Hamo HokasaTh, YTo BupameHue A(k+1)=4""+
+15(k +1)—1 penurca Ha 9. J{as AOKa3ETENBCTRA MOXCHO HCHONS30BATD
JBa cnocoba. .

1-it cnocob. TlocrynmM, kak u B npumepe 1, T. €. BHACIAM B Bhi-
paxenuu A(k + 1) uacte A(k), xoTopaa aeaATCA Ha 9. Jna sToro npe-
obpasyem shipaxenne A(k + 1) x suny A(k+1)=4""' +15k+14=
=4(4" +15k —1)~ 45k +18 = 4 A(k) +9(2 - 5k).

Baano, 4ro puipaxente A(k + 1) apneTCH CyMMOH ABYX CIAracMex,
KRKA0¢ M3 KOTOPEIX ASIHTCH HA 9,

CnoxHocTs 21010 ¢rnocofa COCTONT B YMEHRH B BhipaxeHKH A(k + 1)
BajeauTs 4acts A(K), T. e. morapateca A0 npeoOpasosaHus
4 £ 15k +14 = 4(4* +15k ~1)— 45k +18,

Toyromy paccMoTpum apyroil cnocod, anmeHHuii TakoTo HemOC-
TaTKa.

2-i cnocof. Vs pupaxenna 4' +15k-1=9p (myuxr 2) Haiinem
4* =9p+1-15k w noxacraBeM B Beipaxerue Ak +1)=4"" +15k+14 =
=4(9p+1-15k)+15k +14=36p+18-45k. BuaHo, 9TO BEIpaKEHHE
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A(k + 1) cocToNT H3 Tpex CHAraeMHX, KaXA0e U3 KOTOPHIX XeNHTCA
Ha 9,

Cesmap Mexcny nyRkTami 2 B 3 Geuta ofecnieyeHa 3a CUCT TOTO, 3TO B
nynkre 2 Guna walineHa BenwuMHAa 4 B NOACTABACHA B BHLIPAKCHHC
IyHKTa 3.

3aMeTHM, UTO €Cll HA MUC/IO 7 HAKNANHBAIOTCA 1O YCAOBHIO 3a0a4H
OFPaHHYCHHA, TO HEOOXOAHMO BBECTH HOBOE HATYPAILHOE YHCIO M H
CBECTH 33Ja9y K CTapoit cxeMe.

Ipumep 3

JokaxeM, 4TO MPH YeTHBIX HEOTPHLATENLHEIX YUCAAX # BLIPAKEHHE
A(n) =5 +3™*' xkpamno 8,

Tak kak # 94€THOE W HEOTPHUATENLROE YHCIIO, TO €ro MOXHO 3a-
NRCATE B BHAE # = 2m ~ 2 (rae m — mioOoe HATYPaNbHOE YHCAO).
3amenne B A(n) uncno Ha 2m — 2, nepedopMyaupyem 3anady: go-
KaxeM, MTO OpH No0oM BATYpanLHOM 3HAYEHHH M BHIpAXEHHE
A(m)=5212m-214l12w-2!+l +3(2ﬂ—2}+| =54m-3 +32ﬂ—l mmo 8. ,B;a.ncc npu.
MEHHMA CTAHAAPTHAR CXEMA AOKA3ATCABCTEA:

1. Tlpu m = 1 pripaxenne A(1) = 5' + 3' = 8 xpamno 8.

2. TpexnonoxuM, 410 npH m = k swpaxenne A(k) = 5% + 321
KkpatHo 8, T. e. 5% + 3% = 8p (rae p - HaTypansHOe HHCNO). Baipazam
w3 JToro paserctea 5% = §p - 3%,

3. Mipn m = k + 1 nomyuaem peipaxenue Ak + 1) = 413 4
+ 32(]‘*])—] = 54“] + 321‘*‘1 = 54 . 54&-3 + 32HI = 625(8p - 32#—3) +
+3#%1=625.8p ~ 625 .31 4+32. 31 =625 . 8p - 616 . 32! =
=8(625p - 77 - 3*N).

Bunno, 410 7T0 BHpROKEHRE RENNRTCS Ha 8.

3aMeTHM, YTO TpH TIONLITKE JOKA3ATH JIOKHOE YTBEPIKACHHE METOX
MATCMATHYCCKOH HHAYKUHH IPHBCACT K NPOnUGopeyiio.

Hpumnep 4

Jlokaxem, 9TO NPH BCEX HATYPATBHMX # Bupaxenne A(n) = n* + 7
KpaTHO 4.

PasyMeercs, 210 yTBEpMKACHHE A0KHOE, T. K., HAPHMED, NPB 71 = 2
noayuaem: A(2) = 2° + 7 = 11 — uncio, KoTOPOE He Hemrrcs ka 4. Tew
He MeHee nonpolyeM NPHMERHTE METOJ|, MATEMATHHECKOH KHIYKIHI:

1. Ipu = 1 nomyuaem umeno A(1) = 17 + 7 = 8, koropoe xpatio 4.

2. Tipeanononms, 9To npH # = k ancno A(K) = kK + 7 nenures na 4.

3. Mlpu n = k + | nonyvacu suipakenne Ak + 1) =(k + 1P + 7=
=R+ 2%+ 1+ T=(F+T)+(2k+1).
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Cornaceo myHKTy 2 Bhipaxkenwe ¥ + 7 kpatno 4. Brpaxenne 2k + |
IIPH BCEX HATYPANLHEIX SHCHIAX K SBAsercA HEWeTHHM HHCIOM i HE fe-
autca Ha 4. TaxuM oﬁpa:wu MOJYHacM NPOTHBOPCIHE C YCIOBHEM 38-
RovH,

Metoa maremarnieckoli HRAYKIHH NPUTOAEH He TONLKO I KOKA3a-
TENLCTBA YTBEPAKRCHHUE, CBAZAHHEIX C NEAMMOCTHIO BHPAXKCHUI, HO H
RpHA JOKA3ATENLCTEE TCOPEM, TOXACCTS, HEPABECHCTB, B TCOMETPHIECKHX
3afauax H T. A. ITo3TOMy paccMOTpHM €ll¢ HEKOTOPHE CoyHJaH NpHMe-
HEHHA METOAA MATCMATHICCKOH HHIYKINIH.

Hpumep 5

Joxaxe™, uyro npH moGoM HATypamLHOM 7 CyMMa A(n)=%+

1 1 1
. pasHa ——.
2-3 n(n+l) n+l
3ameTuM, YTO B CYMMY BXOJHT # apodeil. Hcrmnmyeu METOA Marte-
MaTH4eCKOH MEAYKIHN:
1. Hpu n = 1 cymma coctout u3 ognoii npobu. IonydaeM pepuoe pa-

2. TlpeamnoRoAM, Y70 NPH 72 = & PABCHCTBO BHMOITHACTCA. A(k)=—+

12
1, 1 _
2.3 7 kk+1) k+1

3. Ilp n = k + 1 nonyvaem BLIpaReHHE A(k+l)=_2+;_3+ +
+ | +—1—-=A(k)+ ! . + ! =
k(k+1) (k+1Xk+2) (k+1)k+2) k+1 (k+1)k+2)

£ 42k +1 - (k+1)  _ k+1_ k+1
(k+l)(k+2) (k+l)(k+2) k+2 k+D)+1
Buano, 9T0 NONYYSHHOE BHIDAKCHHE ONMCHIBACTCE  GoOpMyNoi

Hpumep 6
Ilph a > -1 n noboM HATYpANLHOM 71 AOKKEM HEPABCHCTRO
(1+a) 21+ na.

1.TNIpun=1 aueeunepuoe.uepanenmo(l +a)' > 1na.
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2. TIpeanonoxsM, YTO APH 7 = K HEPABEHCTBO BMHNONHEHO, T. €.
d+a) 21+ka.

3. Tpu n =k + 1 namo Aokasars nepasencteo (1+a)'* 21+ (k+1)a.

Jna yroro ofe uacTu nepapencTea (mynkt 2) {1+4)* 21+ ka ymuo-
FHM Ha NOJIOKHTENEHOE Tucno 1 + . TlomyzaeM HepaBeHCTBO TOTO Xe
snaka: (1+a) (1+a)2 (1 +ka)l +a) , wnm Q+a)*" 21+(1+k)a+ka’.

Tak kak YHCNO ko® HEOTPHUATENBHOE, TO CIPABEIIMEO HEPABEHCTBO
t+(k +Da+ka® 21+ +Da.

Torna sepHO vepasencTro (1+a)' 21+ (k+1)a.

Ipumep 7

n{n-3)
2

Jlorkaxem, 4TO #-YTONLHUK HMeeT A(n)= Anarouaneii.

Ouesrano, 410 7 > 3. ICNORB3yeM CTaHAAPTHYIO CXEMY:
L. Ilpu n = 3 noayvaem A(3) = 0, 1. c. TpeYTONLHAK HE MMEET AHATO-
Haneii, i 3TO BEPHO.

2, TpeanonossM, 910 BpH 1 = k MHOTOYTOILHIK nMeeT ) =——

JIHArOHAREH.

3.Mpu n=k + 1 nomyyaem (£ + 1)-yronpauk. OHEBHIHO, YTO BEPITIA-
Hy ¢ HOMEPOM £ + 1 MONEHO COSAHHHTE ¢ OCTANBHEIMH BEPIIHHAMY &
otpesxam. 3 3mHx OTPE3KOB OMMH OTPE30K SBIAETCA CTOPOROH MHO-
TOYTONLHNKE, & kK — 1 oTpesok ~ ero amaronanaMu. Taxkum obpasom, k

k(k-3)
2

k(k2—3) AMarOHanAM K-yromsHMKa RoGammtioTes eme & — | amaro-
HAUTH. Beero noayqaem: k(kz 3) +k-1= k? -;‘-2 - (k+1)§k-2) -

_ k+D{(k+1)-3)
5 .

Hmecem 3nagenne supakerns A(R) npua=4k+ 1.

[ToatepxHeM ellie pa3 YHMBEPCANAHOCTE H YAOOCTBO METOA MaTEMa-
THYeCKOi HHIYKUUH.

IV. KoNTpOILHME BONPOCH

1. Cxema A0KA3ITENECTBA METONIOM MATEMATHUSCKOH HHTYKIUMH,

2. OcHOBHOH CMBICA METOAA MATEMATHYECKOH HHAYKIHH,

V. Jazaume na ypoxe
Ne 662; 665; 667; 669 (a).
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VL. 3axanne ua noM

Ne G63; 606; 668; 669 (0).

VIL. Teopueckse 3anaHEY

MeToRoM MATEMATHUECKOH HAAYKIMH JOKAXKHTE, 4T0 (PA N0GOM
HATYPANLHOM # CPABEHIMBO YTBEPKACHUE.

1) 1+2+3+...+n=@;

2 n(n+1)2n+1)
6 »
n’(:vz+1)2 .
2 »
8 1-2+2-3+...+n(n+l)=w;
11 1 _

et = :
13 3- @n—1)n+1) 2n+l

)P4+ 43 4+

NP+ +F 40 =

5)

6) P2 4+3 — 4+ (—1f" r? = (1) -—”("2+ D,

nl3 2t 1

23 .-—-—2" < '_2“4-1;
8)2">n2(,zuun>5),

f T J' f"r‘”‘“”””

0)L+L+ + ! >—(;uun>2),

n+l n+2 n+n 24
[1)4* + 15n — 7 nenurca Ha 9;
12) * + 3n® + Sn pemures ua 3;
13) 10" + 18n —28 neaurca Ha 27;
14) #’ - n penwres na 42;

15) 7 - 4> pemurea na 33;
16) 113 + 12**) nenurcs va 133,

VIIL Ioasexenwe MTONOB ypoxa
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Ypoxu 76-77. Kourpoannas pabora
00 Teme «ApHPMeTHYeCKas H TeOMETPRYECKas

NporpeccHm

I{ens: nporepka 3uaHuil yuauiuxca ¢ UCTIONL30BAHKEM PASHOYPOBHE-
BbIX BAPHAHTOB.

Xoa ypora

1. Coofmenue TeMbl & HeAR ypoxa

I1. Bapraurii xonTpoibnodi patorn

BapmauT 1

1. Haiigure naATHaauarteifi wieH apHipMeTHYeckoii mporpeccHH (dy),
eccm g, ==-18nd=4

2. Haidinwre cyMMy ABEHANUATH MEPBLIX “USICHOB apudMeTHUeCKOH
nporpeccun: 32, 29,26, ...

3. Haliaure cyMMy TPHALATH NEPBHX WICHOB NOCACACBATENLHOCTH

{a,), sananuoil popuynoii a, =3n +2.
4, Haiinure naTeifi unen reoMerpHueckoll nporpeccun (b,), ecau

bh=-64u q=—-;-.

5. Mepeuiit uneH reomeTpHyeckoii nmporpeccun (b,) pasen 2, 3Ha-
MmeHarens paed 3. Haiigute cymMmy naTi neperix wneHoB 3Toii
NpOrpecCHM.

6. IIpeactabeTe B BHAC OObIKROBEHHONH Apobu GeckoHewHyo necs-
THUHYIO Opobb 0,(24).

Bapuant 2

1. Halioure ceunanusmﬁ WIeH apmpme'mqecuoﬁ nporpeccHn (a,),
ecma=-1Tad=5

2. Haiiaure cym.cy ABAINATH OEPBHIX WICHOB apH(MeTIrecKoi npo-
rpeccun: 37, 33,29, ...

3. Hadimare cyMMY cOpOKa NEpPBLIX YNICHOB NOCHSAOBATENILHOCTH (4, ),
saganaol Gopmynoit a, = 3n — 4.

4. Haiigure wecroli uaeH reoMmerpuueckoli mporpeccuu (b,), ecan

bh=-81u q=—-§—.
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5. TTepBeaii wnen reomeTpuueckoii mporpeccu (b,) pasen 3, 3HameHa-
Teas pabcH 2. Haltaute CyMMy HeTHpEX NEpBHIX YICHOB 3TOi Nporpec-
CHH.

6. IpencraebTe B BHAe OOHIKHOBEHROH ApoOH OeckoHeUHYw> Reca-.
THYHYEO Apobb 0,(36).

Bapuaar 3

1. Haiignre pa3Hocrs apudmMerHyeckoii mporpeccuu (a,), ecnu
01’—21 Hd2= 1.

2. B aprjMernteckoil nporpeccHH Bropoii wicH paseH 7, a cymMma 22
fepBhIX WncHoB pasHa 2035, Haliaute nepsuiit wieH U pasHOCTL Opo-
TPECCHN.

3. HaiianTe 3HaMeHATENb TCOMETPHUCCKOH MPOTPECCHH, SCIH €€
BoceMHaunaTHif uneH B 27 paz Gonelue ee ABaTUATH AEPBOTO HieE-
Ha.

4. Halinnre cyMMy nepBRIX BOCHME YNICHOB TeoMeTpHuecKolf mpo-
TpeccuH, BTopoit uneH KOTOpol pabel 6, a ueTpepTil paseH 24,

3. lNpencrasbre B BuAe OOBIKHOBEHHOH ApOOH GecKOHEYHYI0 necH-
THYHY10 apobb 0,2(18).

6. [NocaenorarensuocTs {(a,) 3anana dopmynoit a, = 74, + 2, 1ae
n> 2y ay = 3. HalinuTe TpeTHil WICH NOCACIOBATENBHOCTH.

Bapuant 4

1. Hafiapre pasHocTh apudiMeTHuecKoH nporpeccHn (an), ¢cid
a=-3Tnaxp=1

2. B apudmersueckoii mporpeccuu BTopoit unen paben 3, a cymma 18
mepBHX uneHoB paBHa 1539. Halinute nepreeiit unex M pasHocTs Npo-
TPECcCHH.

3. Haitnure 2naMeHarens reoMeTpiueckoll mporpeccHs, ecnu ee ae-
cATHl 4ner B § pa3 Gonbllle e TPHHAALATOrO YNEHA,

4. HaitanuTe cyMMY MepBBIX IWECTH ‘HICHOB MEOMETpHYECKOi nporpec-
CHH, TpeTuii wien koTopoit pasen 54, a naTwii paseH 6.

5. INpeacTaskTe B BHAC OOLIKHOBEHHOH Apobu GeckoMedHylo Aecs-
THEHY10 apode 0,5(27).

6. [TocnenosarensHoOCTh (a,) 33,0aHa dopmynoii a, = 6a,-| + 1, rae
n>2 na, = 2. Halianre neTseprotiii wieH 1ocAeAOBATELHOCTH.

Bapuaur §
1. Basnicomme cymmy 507 — 49% +48% — 477+ .+ 2212
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2. Pemure ypastenne (x + D+ (x+ 5+ x+N+ ..+ (x+ 157)=
= 3200.

3. Halinure wecToit n gecerniil unedn reoMeTpuueckoit nporpeccuu,
€CIIM MX CYyMMa PaBHA 16, a NPOH3BENCHNE YETHIPHAMIATOrO U BTOPOro
YNIeHOB TOH nporpeccu papHa 60.

4, CyMMa 4eTHPHAALATOTO H BTOPOTO YACHOB FEOMETPHYICCKON npo-
rpecciH paeHa 16, a cymma mx keagpator paeia 200. Haiinure soctmoii
YNCH MPOTPECCHH.

5. Tpn pasnuuBAkx unucia a, b, ¢ o06pPa3yIOT IreOMETPHUECKYIO
nporpeccuio, a uncna a + b, & + ¢, a + ¢ obpasyior apudmeTHye-
ckyio nporpeccuio. Hafiaure anamenarens reoMetpuueckol npo-
rpeccHH.

6. MocnencpaTensHocTs (0,) 3anaHa GopMynoi a, = 3a,; - 24,2,
raicn >3 na =2 ua; =1, Hailaure naTii 9ien nocneaosaTens-
HOCTH.

Bapuant 6

1. Boucnure cymmy 12— 22+ 3° 42+ .., + 992 - 1002

2. Pempre ypasHeuue (x +3) + (x + 8) + (x + 13) + ... + (x + 248) =
= 6225,

3. Haiiaure ceapmoil ¥ 4eTHpHANUATHEA YWICHH NeOMETpHUECKOH npo-
TPECCHHY, &C/TH HX CyMMA PaBHa 21, a npoHsEEAcHNE ACCATONO M OJMH-
HAANATOTO YneHos ol nporpeccun pasno 98.

4, CymMma 0QMHHAANATOTO H TPETHLETO WAEHOB INeOMETPHICCKOH mpo-
rpeccHE pagHa 14, a cymMMa HX kBaapaTor pasga 130, Hadionre ceapmoi
UEH NPOTPECCHH.

5. Tpu panuuubX uucna a, b, ¢ obpasyoT reoMeTpHUYECKYIO
NporpeccHio, a uucaa a - b, b + ¢, b — ¢ obpasyior apudpmeTnye-
cKyl0 mporpeccuio. Halinure 3nHaMenaTens reoMeTpHYecKkoii mpo-
rpeccHH. '

6. HlocnenoBarensHocTs (a,) 3anana dopMynofi ay = 2aq-) — 3ay,
riemn >3 Ha =2Hua;= 1. Hailaure naTuil uien nocnegoparens-
HOCTH. ’
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¥Ypox 78. Urorn xonTpoasHoit paboTsi

Ifens: coobnmme pezyneTaTnl paborw, paccMorpers HamGonee TH-
IHYELE OMOKH, paso0pars TPYAHNE 3ANAYH.

Xoa ypoka
I, Coofmenne TeMBI H HETH YPOKX

I1. Hrora xoRTPONLAOGH patoTst
IIL OTeeTH H pemIcHES
Omeemut

Bapnasr 1

1. Omeem: 38.

2. Omeem: 186.

3. Omeem: 1455.

4. Omeem: 4.

5. Omeem: 242.

6. Omeem: -i
33

Bapuaur 2

1. Omeem: 63.

2. Omeem: <20.

3. Omeem: 2300.

4. Omeem: —.
3

5. Omeem: 45.
4

6. Omeem. —.
1

Bapuanur 3
1. Omgem: 2.
2.0meem: qy=-2nd=9.
3. Omeem: l
4, Omaem: 189 n 63.
5. Omeenm: E
55
6. Omeem: 163.
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Bapuant 4
1. Omeem; 2,
2.0mgem: qy=—-8ud=11,

3. Omesem: %
4. Omeem: 728 u 364,

5. Omeem: 2

55
6. Omeem: 475.

Pewenusn

Bapnant §

1. Crpynnupyem cnaracMiie H HCNOMb3yeM GOpMYITy PasHOCTH KBad-
paros. Tlomyqaen:

(50% — 49%) + (48% — 47 + ... + (2} - 13 = (50 + 49)(50 - 49) +
+ (48 + 47)(48 — 47) + .. +(2+ DR-1)=99+95+ ., +3=
= 00425 _ o5,

Yureno, 4To 25 caaraemsix 99, 95, ..., 3 ABAAIOTCS WACHAMH apH(Me-

THHeCKo# mporpeccum,
Omeem: 1275,

2. Nlamnne uncia o0pasyloT apndMeTHuecKyio nporpeccHio (da,),
B KoTopoii @y = x + 1| H 4 = 4. Toraa #-it unreH nporpeccHn
a =x+1+d4n-1}=x+4n-3.

Haiinem anciio cnaracmnx B cymme. [lonyuacM ypaBHeHHe x + 157 =
=x + 4n — 3, orkyna n = 40. 3anumem ARAHHYI0 CYMMY:

-2&—.'-!-);4&-40=3200,m40+x=80,mxymx=40.
Omesem: 40.
b, +5, =16,
b +b, =16, s

3, 3anMINEM YCNOBHSA 3aMa4M: { © I

b, +8, =16,
M

{ba'blo=60

Pentennn 3ol cammeTphunolt crucreMir ypasrenmii: b = 6, by = 10
Ilb¢= lo,bm"'ﬁ.
Omeem: by =6, 010= 101 bg=10, by =6,

9 AH. Pypyain, CA Nowacoss, 9 KA.
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4, Tlo ycnoBaAM 331841 NONyYseM CHMMETPHYHYIO CHCTEMY YpaBHe-

+b, =16, 4+ +65=25

— bﬁ wn {2+ 2bibs +8; 6’mxynab,h=28.

b, +b; =200, b +8} =
3ammueM 2TO paBEHCTBO B BHAC b,q‘-:—‘;=28 win b =28 n
b, =+J28 =427.
Omeem: 127.
5.'TaK xak uncna a, b, ¢ o6pasyloT PEOMETPHYECKYIO NIPOTPECCHIO, TO
b=aguc=aq"

Toraa uncna a + b, b + ¢ u a + ¢ ofpasyior apudMeTHUSCKYIO NIPO-
IPECCHIO.

SanumeM e¢ xapakrTepucTiueckoe cpoiicTeo: 2(b+¢)=(a+b)+
+(a+c),mu0=2a-b—-c,wm0=2a—ag—aq’, nmm0=g"+q-2,
oTKyAa g = -2 1 ¢ = | {He noaxoanT, T. K. IACIA G, b, C -~ pAsHER. ).

Omgem: 2.

6. 3anmmen pexyppentHyio popmyny a, =3a, , ~2a, , (taeaq; =2 n

=Dma:n=31a=3-201=3-1-2.2=-1;n=4 4=
=3 -2a,=3(-1)-2:-1=-5un=35 as=73a — 2a; = 3(-5) -
=2(-1}=-13,

Omeem: —13.

BapmaxT 6

1. CrpynnHpyeM claraeMue W HCIOMb3yeM (JOpMYITy Pa3HOCTH KBall-
paros. [lomyuaen:

P-H+F-H+..+097-100)=01-2>(+2)+
+E-AE+H+ ... F(9-100)99+100)=-3 -7 —...-19=

- (3-199)-50 ‘299) 50 _ 5050,

Vureno, uro 50 cnaraemux -3, -7, ..., —199 sapmorcs wieHAMM
apHBMETHHECKOH NPOrPECcCHH.

Omeem: —5050.

2. Nanurie gucna ofpasyior apudmernyeckyio IpOrpeccuio (d.),
B koropoli @) = x + 3 # d = 5. Toraa n-it unex nporpeccus
a, =x+3+5n-)=x+5n-2.

Haiinem umeno cnaraeMuix B cymme. [lomydaem ypapHenue x + 248 =
=x+5n -2, otxynan=50.
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amueM JaHHYIO CYMMY: WSO=6225.m2x+251 =
=249, o1xynax=-1.
Omeem: -1.
b, +b, =21
b +b, =21,
3. Bammu :
e yEon S {b.o-bl. =98, " (') =08
b +h, =21,
M
{bw'bu =

Pewsenus 3ol cuunerpnquoii cucTeMbl ypabHeluit: by =7, by = 14
H b'; = 14 bu 7.
Omeem: by=T,byy=14ub;=14,b;s=17.
4. TTo ycnoBRSM 3a8a4H TOJYIAEM CAMMETPHYHYIO CHCTEMY YpaBHe-
. Jbith =14, AMH b, +2b,b, + ] =196,
b, + b5 =130, b +b2 =130,

3anuiieM 3TO PaBEHCTEO B Buze bg'- b’ =33 um b/ =33 u
q*

oTKyna by by = 33.

b, =133.
Omeem: :h/?g.

5. Tax kax 4Hcaa a, b, ¢ 00pa3yIOT PCOMETPHUCCKYIO MPOrPECCHIO, 10
b=aqwc=aq’. Toraa uucna a - b, b + ¢ u b - ¢ obpasyior apadmerH-
YCCKYIO MPOTPECCHIO.

3anuoieM ee XapakTepHCTHYeCKOE CBOiicTBO; 2(b+¢) =
=(a—b)y+(b-c), nmm 0 = a ~ 2b — ¢, wm 0 = a — 2aq — 3ag’, wan
0=3¢"+2¢— 1, oTkyAa ¢ = —1 (He NOAXOLMT, T. K. YHCIA a, b, ¢ — no-

JIOMHTENBHBE) M ¢ =-;I.

1
Omesem. 5.

6. 3anmueM peKyppeHTHy10 Gopmyny a, =2a, ,~3a,_, (rae @ =2 u
a=l)amr=31a=20m-3ay=2-1~-3-2=-4n=4:qy=2a, -
—3&=2(-4)-3-1=-1lun=5a5=2a4-3a;=2(-11) - 3(-4) =
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Ypoxka 79-80. 3aueTnag padora
no TeMe «KApuPMETHUCCKAS H TeOMETPHYECKAN

NPOrpeccHn»

Ilens: npoBepxa 3HAHWH Y4HAIAXCA NO BAPHAHTAM OAWHAKOBOH
CHAOKHOCTH,

Xon ypoka
L. CoofmenHe TeMbI H HETH YPOKa

1L BapranTs! 3a9eTHoil patoTm
Bapuanr 1
A

1. Asmaerca nu wncno 54,5 uwnreHoM apndMeTHUECKOH NporpeccHi
(a,), B xoTOpOi#i G} = 25,5 u @y = 5,57

2. Hadigure aeparpiii unex apudmeTnueckol nporpeccHy, pasHoCThL
KOTODOIi paBHa €€ DECATOMY 4NCHY.

3. Hafigyre cyMMy BCEX NOCICAOBATENLHbIX HATYPANbHEX ducen ¢ 60
10 110 BRIIOYHTENLHO.

4. B reomeTpuueckoli nporpeccHn by = 2712 u byy = 27, Haiian-
€ b].

5. Tlaruit uneH reomerpuueckol mporpeccHn B 5 paz fonslee ee
nepeoro wiena. Bo ckonbko pa3 TpHHAAUATHLIN 4ieH 3TOH MporpeccHn
Oonblle €€ NATONO WicHA?

6. CyMMa mepBRIX TpeX 'WICHOB MeOMETpPHYECKO POrpeccHH paBHa
39, sHaMenaTens NporpeccHy paseH —4. Hailaure cyMmy NepBuIX 4eThi-
PeX HNeHOB ITOH NPOTPEcCHH.

7. Haitayre cymmy uncen 5; 3; %;

B

8. Moxaxmre, 4TO HE CYIIECTBYeT apHMETHYECKOH MPOTPECCHH C
pasHocTsio 19, cocTosuelt TONBKO B3 APOCTHIX MHCEN.

9. Haifaure cymMmy WieHOB apugMeTHICCKO NMPOTPeccHH ¢ TpHAua-
TOr0 O COPOKOBO BIIIOYHTEILHO, €C7IH 4, = 3n + 5.

10. Mexay uncnamu 3 # 12 BcTaBbTE TPY YHCHA TaK, YTOOH nomyys-
NACH TCOMETPHYCCKAN NPOrPECCHH.

11. Haiigpre x, €M H3BECTHO, 9TO YHCTIA X — 3, \ISx, x+ 16 B yKka-
JAHHOM NOPAZKE ABNAIOTCA NOCACHOBATE/ILHHMY YNICHAMN TeOMETpHYe-
CKOil IPOrpeccHu.
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C

12. Mexay nepBeIM H BTOPHM 4IcHAMH apuMETHYCCKOH Npo-
FPECCHH, Pa3sBOCTh KOTOpo# paema 36, nomectnan 11 umcen Taxk,
4TOo 5TH 13 uMcen CTand NOCNeNOoBaTeNbHBIMH WieHAMH HOBOI
apnpmeTHucckoi nporpecchy. Haiiante pasHocTh 2T0i HoROH nipo-
rpeccHi.

13. Halimure mpomn3peneHne NBeHANLATOTO, CEMHARIIATOTO, ABAALATE
BYOPOTO H SBAANATL CCABMOTO YNEHOB TCOMETPHHECKOH mporpeccud,
€CIH HIBECTHO, YTO TIPOMIBEACHHE JECATOr) M ABAALATE NEBITOr) ee
YICHOR PABHO 22,

14, Tpu uncaa o6pa3yioT YORBAOLLYIO apHPMETHICCKYIO NpOrpec-
CHIO, 3 HX KBAIpaTH COCTABAAIOT FEOMETpHYECKYIo nporpecchio. Haii-
IMTe 3TH YHCNIA, eClM HX CYMMA paBHa 36,

Bapuant 2

A

1. Apngerca an qucno 30,4 waenoM apHpmMernueckoll nporpeccut
{a,), sxoropoii oy =116 uays=172?

2. Haiigyre cempmoif uneH apudMeTiveckoll MPOrpeccHH, pazHOCTL
KOTOpOH paBHa €€ BOChMOMY WIEHY.

3. Haiinure cymMMy BCeX NOCIEACBATENBHEX, HATYPANBHMIX WHCEN ¢ 5O
A0 120 BKMOYHTENLHO.

4, B reoMetprucckol nporpeccHn by = 3% n by = 3'7. Haitan-
Te by.

5. UereepTHii unen reoMeTpuueckoit nporpeccHu B 4 pasa Gonsine ee
nepsoro wiesa. Bo ckonsxo pas aecarsidl wied Iroif mporpeccuu Gonb-
D¢ &€ YETBEPTOro wieHa?

6. CyMMa DepBLIX YeTHPEX “WIEHOE TeOMETpUUEcKoii mporpeccuu
pasna 40, 3HaMeHaTens NporpeccHn pageH 3. Halinwre cyMMy nepemx
BOCHMA YICHOB 3TOi NPOTPECCHA.

7. Haiimwrre cymmy uncen 10; 4; %;

‘B

8. Jloxaxmure, 4TO He CyLlecTByeT apH$MeTnueckoii mporpeccum c
pazHOCTBIO 17, cocrosiei TOABKO U3 TEPOCTHIX YHCES,

9. Haiinure cymMy uneHoB aprpMeTnyeckoil MpOrpeccHd ¢ copoxo-
BOr0 N0 MATHACCATHIA BKMOYHTENRHO, eCH g, = 4 + 2.

+ 1. Mexay uncnamu 2 # 18 BCeTaBLTE TPH YHC/A TAK, 4TOOM NOTYHH-
1ACH TEOMETPUYECKAd NPOTPECCHA.
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11, Haiiaure X, €ClIH M3BECTHO, 9TO YHCHA X — 2, \jﬁx. x+ 58 yxa-
3aHHOM TIOPAAKE ABAAIOTCA AOCASAOBATEABHLIMY YiIEHAMH MEOMETpHYE-
ckofl TPOrpeccH.

C

12. Mexny nepariM H BTOPHIM UlcHAMHA aphMeTHIeckoi npo-
TpeccuH, pa3HOCT: KOTOpO# paBHa 42, NOMecTHAH 5 4mMcen Tak,
4TO 3TH 7 YHCEN CTAIH NOCHCAOBATEALHMMH YAEHAMN HOBOIT apad-
MeTHYecKo# mporpecchn. Haliaute pasHoCTH 3TOH HOBOH npo-
TPECCHH,

13. Haiigure nponseegesye OOHHHANUATOrO, ABAALATOTO, ABAALATH
JEBATOr0 M TPHANATE BOCHMOTO WICHOB IEOMETPHUECKOM NMPOrpeccii,
€CJIH H3BECTHO, 4TO NIPOHSBEACHHE BOCEMHAALIATOTO H TPHAUATD NEPBO-
I'0 €¢ JICHOB paBHO 29,

14, Tpu uuc/ia oBpasyioT BOPACTAIONIYIO APHPMETHYECKYIO NIPOTPec-
CHIO, 3 HX KBAAPATH COCTAR/IAIOT FeOMETPHYECKYIO HAporpecchio. Hai-
AWTE ITH YACHA, eCTH BX CyMMa pasHa 42.

IIL. OTBeTHI B pemenss

Bapnanr 1

1. Omeem: ner.

2. Omeem: 0.

3. Omeaem: 4335.

4, Omeem: £1/32.

5. Omeem: 8 25 pa3.

6. Omeem: —133.

7. Omeem: 12,5,

8. Omeem: noxazano.

9. Omeem: 1210.

10. Omeem: 3; 32; 6; 64/2; 12 1 3; ~34/2; 6; - 64/2; 12.

11. Omeem: 4.

12. Tlycte nepsuii wied AaHHOH Mporpecchy g, TOrAa BTopo# 4uneH
(@ + 36). FTOT uneH ABNAETCA TPHHAZIMATHIM WIEHOM HOBOH MpPOrpeccHy
¢ pazHocTeio d. [Tonyuaem ypaeHenste o + 36 =a + 124, orkyna d=3.

Omeem: 3.

13. IpousBeacHHE ACCATOTO H ABAALATH BEBATOND WICHOB rEOMeT-
puueckoli rporpeccnu pasto: (bg”)-(bg™)=b7q" =22. 3anumen
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npouspesenue TpeGyemux unenos: (bq'")-(5,¢')-(5,¢™)-(bg*)=
=bl4q?l| =(q2q3?)2 =222 =484.

Omeem: 484,

14. MycTs pansl uncna a , a + d, a + 2d (rae a — nepeoe 9ncno, d -
pasHocTh apudmeTnueckol nmporpeccuu). Hx cymma g + (¢ + 4) +
+{@a+2d)=36,umma+d=12,

YYTeM, 4TO KBAAPATEH YACEA COCTABASIOT TCOMETPHYECKYID Mpo-
rpeccrio. 3amHIIEM ee XapakTepHCTHuECKoe cBOHCTBO: (@ + d)* =
= g¥a + 2dY.

Buipaszum @ = 12 - d W noacTaBHM B 3TO ypapHemme: 12° =
=(12-dy(12 + dy’, nnn 144° = (144 - £y’

Taxk xak apudpmernyeckas nporpeccus youparomas, To d < 0.

Tonyuaem ypasuenne —144 = 144 —&F, d&" = 288, OTKYAA d=-122
1 a=12+12V2.

' Halioem asHHEIC qHCA; 12+12J1—Z; 12; 12-124/2.

Omeem: 12+124/2:12:12-12/2.

Bapuaur 2

1. Omeem: 1a.

2. Omeaem: 0,

3. Omeem: 6745,

4. Omeem: 3.

5. Omeem: 8 16 paz.

6. Omeem: 3230.

7. Omeem: 50/3.

8. Omeem: poxazano.

9. Omeem: 2002.

10. Omsem: 2; 24/3; 6; 643,18 n 2: —24/3; 6; — 64/3; 18.

11. Omeem: 5.

12, IlycTe mepBHIl uneH ZaHHO NporpeccHu @, TOTAR BTOPOH 4ieH
(a + 42), 271071 4AeH ABAAETCA CEAbMBIM WICHOM HOBOH MPOrpeccHH ¢
paskocTbio d. Tlonyyaem ypasuesye ¢ + 42 = a + 6d, orxypa d=17.

Omeem: 1.

13. FlpousseaeHHe BOCEMHAALATOTD H TPHAATH MEPBOIO HIEHOB Feo-
MeTpUUeckoit mporpeccun pasto: (4,¢")-(he™)=5'¢" =29. 3anumes
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npoussencene TpeGyemuix wneHor: (5,9')-(b4")-(5,¢™)- (4" =
=b|4qﬂ =(bl2q4?)2 = 291 = 341.

Omesem: 841,

14. Tycms nanm uucna a, a + d, a + 2d (rae a — neproe yneno,
d — pasrocrs apudmernueckoil nporpeccrnt). Hx cymma a + (@ + d) +
+{a+2d)=42, nmua+d= 14,

VyTeuM, 4T0 KBAPATE] YHCEN COCTARMAIOT NEOMETPHUECKYIO NpoTpec-
c"lo.

3aniiiIeM e XAPAKTEPUCTHIECKOS CBOHICTBO: (a + d)* = df(a + 2d)".

BupasuM ¢ = 14 — d W TOACTABMM B 3TO ypapHenme: 14° =
=(14 - d)’(14 + d)°, mm 196 = (196 - &)’

Tax kax apadpMeTHueckas nporpeccis yOnpaoulas, 70 4> 0.

Mony1aem ypapuenne —196 = 196 -, & = 392, otxyna d =1442 n
a=14-14\32.

Ha#izem aaHBLIe vucaa; 14—14\5; 14; 14 +14-2.
Omeem: 14—14\5; l4;14+l4\5.



Fnasa V. 3nemMenTbl KOMOMHATOPUKH
M TEOPUM BEPOATHOCTEH

§ 11. DneMeHTL! KOMOMHATOPUKHY

¥Ypor 81. lpamepsl xoMOHHATOPHBIX 38331
Ilens: paccMOTPETH HEKOTOPEIE 3a02YH KOMOHHATOPHKY,
Xon ypoxa

L. Coolmesue TeMEI 4 LeJH YPOKa

11, HayuenEe HOBOTO MATCPHATA

C TOYKH 3pCHHA ABTOPOB, HIyYeHUE ITOH TeMbl B cpeaHcii wWKone (a
TeM Gonee B 9 knacce) we onpaséanso o CIERYIOIHM MPHYHHAM:

1. KomOuEATOpUKA M TCOPHS BEPOATHOCTEH ABAAIOTCA M30IHPOBAH-
HBIMK PA3ENaMH MaTEMATHKH, UMEIOT CBOeoOpasHYIO JIOTHKY H METO-
AMKY pelleHis 3anay.

2. O1u pa3fentt APAKTHYECKH HE CBA3AHBI € H3YYAEMbIM KYPCOM an-
re0pbl, He TOIKPeNNeHN NOBCCAHEPHOM NpakTHKOH K OyAYT odeHb Obl-
cTpo 3abLITHL.

3. Jake Aanexo He B KKAOM TEXHHUCCKOM BY3e HeOGXO0AMMO H3yye-
HHC TAKHX AHCLIMILIHH, .

4, Bpaa nu cpeaHuii NeBATHKNACCHUR B COCTOSHMH OCBOMTE ITH pai-
nensl MareMaTHikl, PasyMmHee NoTpardTh BpeMA, OTBSACHHOS HA TaKue
TeMmH, anA Gonee AETANBHOTO M3YueHMA OCHOBHBIX pasnenos anrebprl
9 knacca,

Tem He Menee HeOGXORHMO PACCMOTPETL ITH TEMEL

Kombwiamopuroil naseisaloT 001acTh MATEMATHKH, H3YUYAIOIULYIO BO-
APOCH © YHCHIE PA3IAYHEX XoMOuEanuil (YZOBICTBOPAIOMMKX TEM WiIH
HHBIM YCIOBHAM), KOTODEIE MOXKHO COCTABHTE W3 NAHHBIX AJICMCHTOB.
TepsonayantHo KoMGHHATOPHKA (H TEOpHA BEPOATHOCTEH) BOHAKAA B
XV1 B. B CBA3N ¢ PACAPOCTPAHEHHEM PA3NHYHLIX A3APTHRIX UTp. B Ha-
CTOALIEE BpeMA KOMOHHATOPHKA HCTIOMB3YeTCA B TeOpHH HHPpoOpMamiy
(xonupoBKa ¥ OeKONAPOEKA), TRHEHHOM NMPOrpaMMHPOBAHHH (CoCTaB-
JieHHE PAcTIHCaH}i YPOKOB, rPy30NEpeRo30K) U T. .

CHayana paccMOTPHM HCKOTOPEIE 33824 KOMOHHATOPHKH.

Hpumep 1

CKoabKkO CYLICCTBYET ABY3HAMHBIX YHCEN?

Tpn ofpasoBanun YKHceNn MCHONL3YTCS Aecate madp: 0, 1,2, ..., 9.
Tak kaK GNCHO ABY3HAYHOE, TO HHCAO ACCATKOB MOXKET [APHHHMATL Of-
HO W3 NeBATH 3HaueHni: 1,2, 3, ..., 9. Yucno eAHHUL NPHHHMACT TC XS
3uaqeHus o ewe 0 (10 sapuanTon).
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Ecm undipa necarxos 1, 10 undpa exyuumn Moxer Ourrs moboil w3
accaru: 0, 1, 2, ..., 9. Ecom nndypa aecarros 2, To undpa eARHAL BHOBL
MoxeT GuTh moboit w3 aece: 0, 1,2, .., 90 T.A

Torza nomyuaem, 4To BO3MOXHO 9 - 10 = 90 papuaHTOR (qHCeEN).

Pasymeercs, ux aerko summcars: 10, 11,12, ..., 9.

Hpumep 2

CKONBLKO CYLIeCIBYeT MATHIHAYHLX 4HCEN, KOTOpHE OAUHAKCBO uH-
TAIOTCA CICPA HAMIPABO H CTIPABA HANEBo?

QueBHAHO, 4TO HA NEPBOM (COOTBETCTBEHHO, M Ha TIOCIETHEM) MecTe
MOXET CToATh Mofag undpa (kpome HyIA) — 9 papuanTtos. Ha BTopomM
(cooTBETCTBEHHO, H HAa NpeanocieqHEM) MECTe MOXET CTOoATh moGad
unppa — 10 eapuanTor, Ha TpeTheM MecTe (B CEpSAMEES) TAKKE MOXET
cToATH moOas nudpa — 10 BapRanTOB.

Toraa nomyuaeM, 910 Bo3MOKHO 9 - 10 - 10 =900 sapnanros (1ucen).

U3 paccMOTpEHHEIX NMPHMEPOBR MOXHO CHOpMYNMpORaTh KoMbuna-
mopuoe npacuro ymrosicerus. TlycTe HMEEM 17 HIEMEHTOB W HAAO Bbi-
Opath M3 HHX OOMH 3a Apyrum k nemeHToB. Ecnn nepesii 3nement
MOXHO BRIOpATH M) criocobaMM, TMOCHE HEro BTOPOH ANMEMEHT MOMXKHO
sKOpaTh #; cnocobaMu U3 OCTABLUIHXCA, SATEM TPETHH ITEMEHT MOXHO
au0parh 43 CLIOCOTAMH B3 OCTABLIHXCA K T.1., TO YHEAO CHOCOGO0B, KO-
TOpLIME MOTYT OuITE BEIOpaHE! Bee k DieMEHTOB, PaBHO NPON3BEACHHIO
M-yl ..o My

MMpumep 3

B ¢nopruBHBX copeRkoBaHMAX yuacTeyioT |0 xoMauia. CronLkumn
cnocobamu MOCYT OHTL pacnpesieneHbl 30A0Tad, cepebpAtan 0 GpoHs0-
Bhi¢ MENATH, ECTIH KDKAAS KOMAHAA MOXKET NIORYHHTD TOABKO OAHY Me-
nane?

Haunem pacnpeseaste mMeaaid ¢ Hanmetce ueHHoli. Bpousosyio me-
J1ank MOXKET NOAYYHTE o1HA U3 10 xomaux (10 sapnawros). ITocae svo-
ro cepeGpanyi0 MEAATE ONYYHT OfHA H3 OCTaBmKXCA 9 komaHR (9 Ba-
puanToB). Haxonen, 300Tyi0 MEAab MOJYYSET OAHA M3 OCTABLIUXCH
8 xomang (8 sapnanToB).

Cnenoparentio, ofinee YHCHC cnocoGos, KOTOPMMH MOTYT OwTh
pacsipenencHe  30m0Taf, cepefpanas W OpoM3oBas MEhanH, pPaBHO
10-9-8=720.

Tpamep 4

B 9 knacce wisyuarores ) npesmeros. Bo BTOpHHK AOMDKHLI OBITE
ApoBeieHM O pasfinYHBX YPOKOE, CKONBKHMH CNOCOGaMH MOXHO CO-
CTABHTh PacTiCaHUE 2ansTHit Ha BTopHHK?
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Tlo ananoran ¢ npxmepamn |—4 #a nepeoM ypoxre m3aydaerca moboi
u3 10 npeaMeToR, Ha BTOPOM Ypoke — moGoli #3 OCTAaBIIRXCA 9 npeaMe-
TOB, Ha TPETheM ypoke — sitoGoif n3 ocTaswnXcs § npeaMeToR U T.4.

Taxum obpazom, pacnucaHne MOXHO cocTaBurs 10-9-8.7.6-5=
= 151 200 cnocobanmu.

I11. KonTpoanHkie BOOPOCH:
1. Kakue ponpockl H3yuaeT KoMOHHaTOpHKA?

2. OOnacTd NpHMEHEHHA KOMOHHATOPHKH.
3. KoMOHHATOPHOE NPABHAC YMHOXKERHIA.

IV. 3apanne na ypoxe
Ne 714; 716; 718 (a); 719 (6); 721; 724; 725; 728,

V. 3aaanue nua fom
MNe 715; 717; 718 (6); 719 (a); 720; 722, 723; 726; 727.

V1. IloaBeaeHHE HTOTOR YPOK2

Ypoku 82-83. llepecranosxn

Ilens: paccmoTpets npocTeiivii 811 COCAMHEHRMI - NEPECTAHOBKH.
Xon ypoxa

L. Coomienne TeMEl M HeJIH YPOKa

IL. [opTopenNe B 3IAKPLILICHNE NPONEHHOT0 MATEPHANA

1. OTBeTHt HAa BONPOCH NO JOMAalIHEMY 3aAaHHIO (pa3bop HepelueH-
HEIX 3a7384).

2. Kontpone ycBOSHHA MaTepuana (CamMocTORTSNbHAA paboTa).

Bapmanr ]

1. B mxoaeHoli cT0n080# HMeeTca Tpn nepshix Gmona, ueThipe BTO-
prix 6miona u TpH TpeThHX Gimoga. CrONBKUMH CNOCO0aMU MOXKHO Bhi-
Gpats 06ex, cocToAlMii U3 HEPBOTO, BTOPOT) H TPEThero Gntox?

2, CKONbKO TPEXIHAMHBIX METHBIX HWHCEN MOXHO COCTaBHTH U3 undp
0,1,2,3,5,6,7?

Bapmant 2

1. B mxoneHoO#H CTONOBOM HMeeTcs deThipe NepBeix OMoaa, /1Ba BTO-
peix Gni0aa U Aea Tpetbix Omopa. CrONLXMMY CNOCO0AMH MOXHO Bhi-
Oparh ofien, coCTOAIMIH M3 NEPBOTO, BTOPOND H TPeTLETC Gmioa?
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2. Cxonbko TPEX2HAYHBIX HEYCTHEIX HHCEN MOXHO COCTABHTE W3
undp0,2,3,4,5,6,7,9?7

IIl. Hiyuenne HOBOTO MATEPHANA

Beegem HexoTOpEe HEOOXOIHMEIE MOHATHA.

Coedurentiem W3 1 IMEMEHTOB N0 k HazoReM BMOOPKY & 3TIEMEHTOR W3
PaNIHIHBIX AT1eMeHTOB (k < ).

ITpumep 1

TlycTs nanHm Tpy pasnu4HebIX anemMenta (7 = 3): a, b n ¢, Tlepeuricanm
COCTMHEHHA U3 TPEX TEMEHTOB No ofHOMY (k= 1): a, b, ¢:

— COCAHHEHMA U3 TPeX MMCMEHTOR no apa (k = 2): ab, ba, ac, ca, b,
ch;

— COCIHHEHHA M3 Tpex NeMeHTOR no Tpu (k = 3): abe, ach, bac, bea,
cab, cba.

B 3aBHCHMOCTH OT TOTO, MMEET M FHAHEHHE TOPALOK MIEMEHTOR WK
HET, 4 TAKOKE OT TOrO, BXOLNAT JIN B COCOHHEHHE BCE 71 DIIEMEHTOB HIH
TOABKO Kk (PH YCNOBHH, YTO £ < 1), pA3NHYAIOT TPH BHIA COCAHHEHUH:
NEPECMANOBKNU, PAIMEWECHIA, CONEMAHUA.

KomOunaTopika M3y4aeT yucro TakMx coedunenuii (HO He CaMH cO-
EHHHEHNS).

Cravana paccMOTpUM mpocTefImii BRA COCAWHEHUH — IMepecTaHoB-
xy. CoegpHeHns, KAKAOE H3 KOTOPHX COREPMHT A PARIHYHEIX JNeMEH-
TOB, B3ATHIX B ONPEAEICHHOM NOPALKE, HA3EIBAIOTCS HEPECMOROSKaMY
H3 # 3NCMCHTOB. JIDYTHMH CITOBAMH, HMCETCA 7 NO3HUHE (MecT), KOTO-
PpHE HAIO 3ANONHATL 1 PANIHYHEIMME YIeMEHTaMu!

Lt [ |

n MECT

Hpumep 2

PaccMOTPHM NEPECTAHOBKH H3 TPEX MEMCHTOB: 4, b, ¢.

Heobx0auMo pacnoioXuTs HA TPH NOSUUHH TPH SNEMEHTA.

Ecny #a nepBylo MOIHLKIO NOCTABUTH AEMEHT &, TO BO3MOXKHEL Tie-
pecranoBku; abe, ach.

Ecny Ha nepBYIO TMOIALHI0 NOCTABHTL MEMEHT b, TO BO3MOMNHBI Ne-
pecTaHoBKK: bac, bea.

EcnH Ha DepBYIO MO3IKIMIQ NOCTABHTH 3MEMEHT ¢, TO BO3MONHM Ie-
pecravorkn: cab, cha,

BuaHo, 970 YHCNO NEPECTAHOBOK W3 TPEX MeMEHTOB pasno 6. Bool-
e, MUCAQ NEPECMANHOGOK U3 1 INEMEHTOB 0(0IHAYAIOT CHMBOMOM P,
(amracrea: P uz n). B nannom npamepe P; = 6.
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BriseneMm Qopmyny wucrna P, nepecmarogox H3 n 3neMenros. Hc-
noJE3yeM KOMOHHATOPHOS NpaBanO yMHOMeHHA. Ha nmepsyio nozaummo
MOXHO MOMECTHTH M0G0l H3 77 3neMeHTOB, HA BTOPYIO MOZHUHIY — IO-
6ol u3 ocrapmxcs (7 — 1) 2NeMEHTOR, HA TPEThIO NO3HUMIO — Mobofi
H3 OCTABIIHXCA {# — 2) 3NeMEHTOB | T.1.

B pesynvtar momyuum: Py =n{n—1)n-2)-...-3-2-1,

PacnonokuM MHOXHTENTH B nopiAfke BospacTahua. Hueem: P, =
=1-2-3....-(n=-2Yn-1n.

Jnsa npowsBeneHUs MNEPBLIX # HATYPANbHHIX YMCE] HCTONL3YIOT
cuMpon n! (uutaerca: n dakropman), r.e. m =1 .2 .3 . .,
v {n=2¥n—1n. .

ITpa 21oM: 1! =1 (1 0! = 1). Toraa 4KCAO BCEBO3MOXHALIX NIEPECTAHO-
BOK H3 # 2/IEMEHTOB BEIYHCASETCA I GopMyiie P, = n!

Ilpumep 3

Brancaum:

a)P;=3!=1.2-3=6(cMm. nprmep 2);

&) N - 1.2...-7-8-9 - 71-8-9 =‘_8_-_$1=4_9-__36;

27 1.2.71 1-2.1 2
5) 51 (m+1) _ 3t 4.5-(m+1)! - 4—5-(m+])!=
m(m+1) (m-1131 (m-1lm(m+1)-3! (m+1)!

=4.5=20 (rae me N).

Ilpumep 4

al—{n-1 1
Pemmm eHHe ——————— =— (rae N)L
ypaes et g ereN)

YOpocTHM NIeBYI0 YacTh YPaBHCHHA, NONB3YACL ONpelcAeHUEM
nn~M-(n=-1)! 1 (n-DYn-1) 1

{pakTopuana: ==, Wil ——————— = —
P D+ ) 6 i-Dl-nnel) 6

a—1 1
==, uu0=n"—5n+6.
wni ) 60 "

Kopsn 2roro ksaaparHoro ypaBHeHus # = 2 m n = 3 peficren-
TENBHO ABAAIOTCA HATYPANLHBIMH YHCAAMH H PEUICKHAMH OAHEOTO
YPaBHEHHA,

Ilpumep 5

Cxonpkume cnocofaMA MOXKHO PacCTABHTR Ha NoAke 7 PasnMuHbIX
KHUT?

¥
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qnmwmcnocoﬁonpannomcnynepecmomxm?mm
T.& Pp=T7!=12.3.....7=5040.

Hpumep 6

ViMeeTca ACCATE PASAMYMEIX KHHT, TPH H3 KOTOPHX — CBPABOMHUKH,
CronskuMu cnoco0aMu MOXKHO PaccTABHTE ITH KHMTH Ha MOJKE Tak,
yrolH BCE CAPABOYHHKH CTOSI pRAOM?

Tak kak cmpaBOYHMKHM AOMKHH CTORTH pagoM, To Oymem pac-
CMATPHBATE UX Kak oAHY kHury. Torza ua moake Hafo pACCTABHTE
10 — 3 + 1 = § gaar. I1o momuo caenats Py cnocobamna, dasx xax-
Jo#i 3 NOAYYCHHHX KOMORHALANA MOXHO caemats P; mepecTaHo-
BOK cnpaBoYHnxoB. [ToaToMy 9HCHO CROoco6OB PAcCHONOXKEHHA KHUT
HA MOJIKE PABHO MpOW3BeReHHio: Py - P3 = 8! - 31 = 40320 - 6 =
=241 920.

Hpumep 7

Cronbko paznHyHLIX NATHIHAYHEIX YHCEI, B KOTOPHIX LM(pLE HE no-
BTOPAIOTCK, MOXKHO COCTABHTH W3 wHp 0, 1, 3, 6, 9?7

H3 natH undp MoxHO nonyunts Ps nepectaHoBok. M3 HUX Hazxo
MCKTIOYUTE TE MEPECTAHOBKH, KOTOphle HAYHHAIOTCS ¢ Hyns (T.X.
nepsas nHpa B HHCAE He MOXET OHITh HyneM). UAcno Takux nepe-
CTanoBokK Py,

Toroa nonyvuaes; Ps — Py=51 -4l =41.5-M =41 .(§-1)=
=4l - 4=24 - 4 = 96 NATH3HAUHLIX IHCEA,

IV. Kourpoasusie Bonpocsl

1. Coeautenne U3 # 2MEMEHTOR 100 X.

2. TlepeusncnuTe TpH BHAA COSAMHEHHH.

3. Jlaiire ONpeACICHHE NEPECTAHOBOK H3 1 JICMEHTOB,
4, MonsTue daxropuana (n!).

5. YncAo nepecTaloBOkK U3 1t ANEMEHTOB.

V. 3aaanue na ypoxe

Ne 732; 734; 737 (a), 738 (6); 739; 740 (a); 741 (a, B); 742; 745;
746 (a, r); 747 (6, &), 748 (a, r); 750 (6).

V1 3apanne sa nom

Ne 733; 735; 736; 737 (6); 738 (a); 740 (0); 741 (b); 743; 744,
746 (0, B); 747 {a, r); 748 (6, n); 750 (a).

V1L Hoppeaenue AToros ypoxa
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VYpoxn 84~85. Pasmemenas
L{eas: paccMoTpers cienyiOumii BUA coeRHEHNI — pasMemeHue.
| Xon ypoka
L Coofmenue TeMbl B DR/IH YpoKa

IL {loBTOpenNe H 3aKpenieHHe NPOHACHHOTO MATEDHANA

1. OTBersl HA BOTpOCH MO JoMamHeMy 3axanuio (pasbop HepelweH-
HEIX 337134).

2. KOHTpONE YCBOCHHE MaTeprans (AHCEMeHHBIH onpoc).

Bapmant 1

1. Onpenenentie COCAMHCHNS H3 71 IMEMEHTOR N0 K.

2. BuyscmTe;

100! 47!

8 or ey
6)3P,+2P,- P;.
3. Crombko pazIMYHHX YETHIPEXIHAYHMX WHCEN, B KOTOPHX nidpH
He TOBTOPAIOTCH, MOXKHO COCTABHTL M3 undp 0, 3, 4, 87
Bapmanr 2
1. Onpencnenie NEPECTAHORKH W3 21 MIEMEHTOB,
2. BuusCcIMTE:

6) 4P, + 3P, - 2P,.

3. Cronsko payIHUHMX TPEX3HAUHLX YHCEN, B KOTOPHX IHQpL He
HOBTOPAIOTCA, MOXHO COCTABMTE 13 unadp 0, 4, 57

ITL. Hay9senne HOBOIO MATEPHARA

Coenunenns, OTAMSAIOMHAECA APYT OT RPYTA COCTABOM 3JIEMECHTOB
WIA BX NOPAAKOM, KOKIOE K3 KOTOPLIX CONCPKHT k SIGMEHTOB, B3ATHIX
H3 # PA3NHYHBIX JIEMEHTOB, HA3KIBAIOT PAIMEUfCHUAMY UT 1 SNEMEHMOB
no k{k<n).

JIpyrumu cnoBaMii, H3 77 IEMEHTOB BLIGHpAIOT & aneMEHTOB H pa3-
MemaoT UX Ha k nosnumii. Uncno pasmemennit u2 » anemedToB no

0003HaAYAIOT CHMBOIOM A: {(unracrcs: A w3 n 0o k).

Tipumep 1
PaccMOTpHM TPU YNeMeHTa &, b, ¢ 1 BrfienuM Ape NO3uLMK (IBA Mec-

Ta). ByieM pasMeliaTe 2TH IEMEHTH Ha ABA MECTA, YUHTHESA NOPAZOK
CNICHOBAHHA 2NEMEHTOR,
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Tloxyuaenm pasmemenns: ab, ba, ac, ca, be, cb. Uncno sTux pazMerne-
uuit 4; =6.

Tlomyurn GOpMYRY ANA BHIMHCACHHA YNCHO POIMEWEHN 11 IReMeH-
mosnok{k<n),1.¢. A,

Onate yuteM XoMOHHaTOpHOS NpaBHIO YMHAOXKeHHA. Ha neppoe
MECTO MOKHO IOCTABHTH /K000 N3 7 JICMEHTOB, HA BTOPOE MECTO —
aroboil B3 octasmuxcs (n — 1) anementoB u 1.4, Torna na k-e we-
CTO MOXHO MOCTAaBHTE AIOO0H M3 n—-(k—1)=n—-k+1 ocrasmmuxca
3NEMEHTOR,

Tlonyuses: A =n(n—1Xn=2)-...-(n—k+1). YaoOuee 3amucars 31y q:op-

Myny B Apyrom Buge. Ui STOro YMHOXKHM H pasiiednM Pasyio 4acth pa-

sencrsa Ha (7 — K)! Tonywaem: 4 = n(n=1Xn=2).....(n—k+1)-(n—k)! _

(k)
123 (r=RYn=k 4D (=D __ 1!
(n—-k}! (n-k)
Hrak, umeem 4! = nt .
(n-k)

OueBdnHO, 4TO NpH k = 7 pasMEIIEHNS MOXKHO PacCMATPHMBATL KAK
nepecTaHOBKM B A, = P, = n! (yureHo, yro 0! =1).

Hpumep 2

CKONbKO CYIIECTRYET TPEXIHAUHBIX HACEN, B KOTOpHX mudpel pas-
JIRMHHE H He9eTHhE?

Heuernnx uudp mars: 1, 3, 5, 7, 9. Hx Hano pasmecTuTs Ha TpK no-
sunuu. ITodToMy KOAMUECTBO MCKOMBIX YHCEN PABHO YRCHY pRIMeme-

HUiL: A,’=-i-=§=3-4-5=60.
-3 21
Tlpumep 3

Crofpxo TPEX3HAYHBIX YHCEN C PAHIHLIMH IH(PAMH MOXHO CO-
cTasuTs I3 mugp 0, 1,2, 3,4, 52

Y3 mectw saunsex indypy MOKHO COCTABATD A, MHCEN, HO CPEAY HMX
6YAyT H TPEX3HATHBIC THCAA, HAMHBAIOIMECA ¢ HYJIA (MEro, eCTECTBEHHO,
O1ms He MoskeT). TlocyHTaeM KOMTHYECTRO TakHX YHCEA. B HUX HA nepEOM
MECTE CTOMT HYJTb. 3HAYMT, HA OCTABINHECH JABE MOIHUHH PasMEIHAIOT
ocranmmecs nsve wadp. Moyromy Taxmx wmcen Symer A; . Cneposa-
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t
TEIBLHO, HCKOMBEIX YHCEN MOMHO TONYH4HTS: £-A;=L_ 3!

6-3)t G-2)!

6! 5!
pETRE T 4.5.-6-4-5=120-20=100.
Hpumep 4

Cronpxo uHcen ¢ pasHEMH HAGPAMIA MOXHO COCTARKTE M3 1Edp 0, 1,
2,3,4

Vurem npeasirywmii npumep. a3 s nup MOXHO COCTaBHTL A;
NATH3HAYHEIX YMCEN, B TOM YHCHIE H TeX, KOTOPHE HATHHAIOTCA ¢ Hyns
(mx uncno A;). ToSTOMY HCTHHHO NATHIHAMHEX wucel Gyaer:
A - A} =5-41=4.41=96,

Wi namy migp MOSGIO COCTABHTE A4 GETRIPEXZHAYRLIX UMCGH, U3 HMX
HOUHHAIOTCA ¢ HYRd A; mhoen. TToroMy HCTHHEHO SCTHPEXIHATHBD “IH-
cen Gymer: A} — A} =2-3-4-5-2.3-4=120-24=96.

AHAIOTHYHO HAXOAHM KOAKYCCTBO HCTHHHO TPCX3HAMHLIX SHCEN:
A -4} =3-4-5-3-4=60-12=48, HCTHHHO IBYIHAYHHX YHCEN:
A — A4, =4.5-4=16 H OZHOSHAYHLIX YHCEN: 5.

Beero MOXHO COCTaBHTE: 96 + 96 + 48 + 16 + 5 = 261 narn3nay-

HBIX, YETHPEXIHAYHEIX, TPEXIHAYHEX, OBYIHAYHBIX H ONHO3HAYHHX
qrcen.

Hpunep 5
BriaacnvmM A'—"_—A:'—
Ay
Mcnonesys GopMyITy ZUIA 9RCHS PASMEIICHNHA, NOMyUHM: el Y

3
0

! ] 1
=(%-‘-7‘T']:%:(9.10.1:.12—3-9.10.11):(3.9-10)=
- 9.10-11-(12-8) =11-4 =}_l= 5

8:9:10 8 2 7
Hpumep 6
Haiinem HaTypansHOe SHAUECHHE 71, AN KOTOPOTO BHIONHEHO YCIOBHE

Aj+3AI=%P,,,.

5.
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Henomesyem $opMyImsl 1)ix 9rcia pa3MeIcHNi H YACKA NEPECTAHOBOK I
n! n! 1
. = i - —
3AMHIIEM YCIIOBHE: (n—3)!+3(n—2)! 2(n+1).,mlll (h—2¥n-1)n+

+3(n—1)n=%(n+1)!, HIN (n—l)n(u—2+3)=-12—(n+1)!, WIH

2n—-Dua(n+)={m+DI}, mmu 2 =(n - 2)!
Queppano, Yo n —2=2nun=4.
IV. KoRTpouLHbIe BONPOCE

1. Jaiite onpenecHHe pasMemeHi.

2. Ipusenure GOpMyITy ANS BEYHCACHHMA YHCHA PA3MCINCHHIL,
VY. Jaxanue Ba ypoxe

Ne 754; 757, 759; 761; 762 (a); 763; 764 (6).

VL. 3ananne ua aom

M 755; 758; 760; 762 (6); 764 (a).

VIL loaseaenne HTOTOB ypoKa

¥Ypokn 86-87. Coueranus
Lleas; oficyauTe nocneHul BUA COSAHHEHHH — coueTaRMA,
Xon ypoxa

L Coofmenne TeMbl H HENH yPOKka

I1. TloeTopenxe ¥ 3aKPeILIeHHE OPOMIEAHOTO MATEPHAIR

1. OTBeTnl Ha BONPOCH [0 JIOMAITHEMY 3a7iaKHI0 (pasfop HepewleH-
HBIX 3aaa4).

2. Kontpons yceoeHHa MaTepuana (MiIChMEHALI onpoc).

Bapranar 1

1. Nipusenure GopMyNy LIS BHIMUCACHHN YHCNA P, NEPECTAHOBOK H3
N ANEMEHTOB.

2. Haliawre HaTypansHbie #, YIOBICTBOPAIOWEE YCIOBMIO A. = 6.

3. U3 24 ywacTsukoB coOpanus ago Bubpars npeacenarens, ero
3aMECTHTERS M cekpeTaps. CKORLKHMM COOCOGAME ITO MOXKHO Cle-
narp?
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BapnanTt 2

1. TipasenaTe dopMyny Ans BEMEHCIEAMR uHcna A’ pasmemennii &
IMEMEHTOB H3 71.

2. Halinure HATYPAIEHLIE 71, YAOBICTBOPAIOLIHE YCIOBHIO A7 =12,

3. U3 28 cnoprcMeHoB HaAo BHOpaTh KANHTAHA KOMaHAR H €TI0 3a-
MecTHTeNq. CRONBKHMH CocobaMH 3TO MOMHO CAENATE?

11, Bsyvienne HOBOTO MATEPHANA

Coepanenns, oTIMYAIOIBECH OPYT OT Apyra, no KpaiiHeii Mepe, oa-
AHM NEMEHTOM, KEKIOE H3 KOTOPHX CONCPAMT k /IeMEHTOB, BHIOpaH-
HEIX W3 # Pa3MYHBIX 3MCMEHTOB, HASHIBRIOT COVEMANUAMY U3 N INe-
Menmos no k. ITopa0ox cIEN0BAHNA NCMCHTOB He BaNCEH,

Yucno couetammii u3 # aneMentos no k o6o3naualor cumsonom C!

_ (quraerca: C u3 n no k).

Hpumep 1

PaccMOTPMM TPH 3NMEMEHTA g, b, ¢ N BEIIEAHM ABS MOSHLUMH (HBA MeC-
1a). ByaeM paccTamaqTh 3TH MEMEHTH HA ABA MECTA HE3ABHCHMO OT
nopanka #x cnenosanns. Iomydaem coueranun: ab, ac, be. Uncno smmx
couetamuii C7 =3,

TTony9am GopMyny 1A BHYHCIEHHA YHCNa COMETAHHI /7 SIEMEHTOB
nok(<n),te Cl,

JonycTHM, UMEETCE MBOKECTBO, CORCPHAILICE /1 JNCMEHTOB, H W3 €10
3JIEMEHTOB COCTRBIICHHE BCE BOMOXHEIC COYCTAHMA NO X DICMEHTOB.
YHCNO TAKMX COuETARHI PaBHO C!. B KAKIOM TAKOM COUETAHHU MOXK-
HO BHIONHATE Py NepecTaHoBOK. B pesynkTaTe HONy4YHM ECE pa3sMere-
HUS, KOTOPBIE MOXHO COCTABHTE H3 27 JIEMEHTOB MO & (HX MHCO0 paBHO

t
A} ). Tlonyunnu pasencreo 4} =C! . P,, otxyaa C! =%.
L 4
Hcnonesya gopmyny wis 4* u Py, ameem: C* = _n
. K(n=k)!

Hpumep 2

CxonbkrMH croco6aMii MOXHO COCTERHTE PACITHCAHME HA BTOPHHK,
ecnd usyvaerca 10 npenMeror u JomkHO ORITE 6 YpoKkoB (NOPAACK YpO-
KOB He pakeH)?

Henomayem dopuyny ana uucna C coueranuii H3 1 3neMEHTOR 1o
10! _6L7.8.9.10

= =7.3-10=210 cnocobos.
6141 611-2-3-4 enoe

k ¥ nomyunm: Cj) =
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Hpumep 3

Haitti 9ncno auaroHanei #-yronbHuKA,

HMeeM 7 TOUEK TIOCKOCTH, M3 KOTOPLIX HHKAKUE TPH HE NCKAT Ha
onHoli npamoii. CoeAMHMM 3TH TOYKH NONAPHO BCEMYM BO3MOXKHLIMH

! nin—1)
cnocobamn. Byaem amers €2 = — = OB.
e OYACMUMETE Co S amt21 2 ek

H3 >THX OYPE3KOB 7 OTPEIKOB ABNSIOTCA CTOPOHAMH MHOTOYTOABHH-
n(n—l)_n__ n{n-3)

2z . 2
nomyyesHoH dopMynoli umeem: y Tpeyroabiuka 0 auaronanedi, y ue-
THPEXYTONEHUKA 2 THATOHANH, Y NATHYTONLHUKA 5 AHATOHANCH, ¥ 1ec-
THYrONbHUKA 9 AnaroHanci H T. A.

Hpumep 4

B CKOJBKHX TOYKAX TCPECEKAIOTCH AHANOHAIH BRIMYKAOTO Z-YIOib-
HMKA, eClIH HUKAKKE TPH W3 HHX He nepeceraloTed B oaHo# Touke?

QOnHa Touka OepeceueHdd AMaroHaneif BOSHHKAET 3a CYET ABYX RHa-
ronaneif, T. e. USTHpEX BEPUIHH.

k4. Torna auaronanei Gyner: . B COOTBETCTYBHM C

Hx wmoxuo Bubpate: C) = nl___a-ln-2)n-3)
4~ 4)' 1:2.3.4
_ n(n—l)(n-Z)(n—B)
24 )

Tarsm o0pasoM, HAWAH YUCAO TOMEK nepecetenua Auaronaneii. [lo aroli
dopMyne monyuasM: y HETHIPEXYronbHMKa | TOUKA MEPeCeyeHHn AHAro-
Haneli, y IATHYTONLHHKA 5 TOUEK, Y WECTHYTONBHHKA 15 TOYEK H T. 4.

IHlpumep 5

¥V Karn ectb 7 pasHbix KHUT N0 MatemaTuke, y Konn — 9 xuur no ¢u-
3Hke. CKONEKHMH CTIOCOGAMHE OHH MOTYT 0OMEHATLCS MATHIO KHHraMu?

Kata MoZkeT BHIOpATL MATH KHUT H2 CEMH C.f 7— =21 cmocobom,

5121
Kona (uesanncumo or Kate) Moxer BnfpaTh NATH KHHT U3 ACBATH
s_ 9 6.7.8.9
C, _5'4l_—1 >3 4-126 cnocolaMu.
HT0r0 BOZMOXHRIX BapUaHTOB oGMena: C; -C; = 21-126 = 2646.
Hpumep 6

W32 AByX MATEMSTHEOR R JecHTH (H3IHKOB HAA0 COCTABHTL KOMHTET U3
BOCHMH 4Yenopek. B KoMHTET AOKeH BXOOHT: XOTA OH OOMH MaTeMa-
THE. CKONLEHMH cnocobaMi 3TO MOXHO CACNATL?
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B TaxoM KoMHTETE MOTYT OLITE:
a} | MareMatHk u 7 ¢usikos mnA 6) 2 Maremariika 1 6 pusHKOSB.

OGCYIMM TH CHTYaUHH,

a) OAHOFO MaTeMaTHKA K3 ABYX MOXKHO BuIGpatTh C, = %=
’ 10!
cnocobamu; 7 du3ukos u3 10 moxHo Bubpate C, = 731 =
=8—'9-i“-}- =120 cnocobamu,
1-.2-3

Beero moxmo Beifpats 31oT cocTas komurera C, -Coy =2-120 = 240
cnocobamH.

6) JIsyx MareMaTHKOB M3 ABYX MOXHO BMGpatTe C) = 212_!0!=
100 7-8-9-10
ocoBowm; 6 op M3 10— C& = = =210 cnoco-
cn M; 6 PuznKOB Cio Al 1233 0 cn

Gamn,

OGmee uucno BuGOpoB Takoro komureta Cy-Cp+Cr-Ch=
=240+ 210 =430 cnocobos,

Tak xak ciiydad a) ¥ 6) NpORCXONAT HE3aBHCHMO (T.e. BMECTE HE MO-
ryT OHITE PeanM3OBAHK), TO MCTIONL3ORANOCH €HIC OAHO MPABUAQ KOM-
Gunaropuku — npasuao croxcenus. Ecim nepeoe geficteae MoXHO BoI-
NONHRUTE M ¢nocobaMu, BTOpoE AelicTBe — 1, cnocodamn, .. ., k-¢ pedi-
CTBHC — My, CocobaMH, TO NCHCTBHE, COCTORINCE B TOM, YTO E6[NONHA-
emca o0Ho moboe u3 Jelicmeuti, MOKHO BRIONHMTL my + g + ... + my
cnocobaMH.

Ha 3710 npaBHno paccMOTPHM eIe NPHMEP.

Iipamep 7

Cxonbio cymecrsyet aenurenef uncina 210?

Pacnomum wicno 210 wa npoctnie MHOXuTeAM: 210 =2-3 -5 -7,

Uncno acmureneh, COCTOALMX H3 NPOM3BSACHAN JBYX HPOCTHIX MHO-
]
saureneit, papuo C: = %= 6 (uucna 6, 10, 14, 15, 21, 35), u3 npous-

y
BCACHAA TPEX POCTHIX MHOKHTENCH C. =§%=4 (wacna 30, 42, 70,

105). Kpome Tore, 4 npocTHX Aeaurend (uncna 2, 3, 5, 7), a Takxe caMo
yueno 210 u 1.
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Bceero nonyyaem: 6 +4 +4 + 1 + 1 = 16 genureneii uacna 210.
Hpumep 8 ‘
Haitaare HaTypanbHbie 3HaYeHUA P, YACBAETBOPAIOLIHE YCIOBHIQ
Ca S
C‘ 5
HenoaszyeM GopMyny Anf MaXOKACHHA YHCHA COMETAHUH W3 n
(n+1)4n-4)! 6
3n-2)nt 5

31eMeHToB no k. Tlonyunam ypasnenue

Al

(n_.__f";)'(;)‘_‘z) =.:., Wk 10(7+1) = 307t ~5n+6), nam 0= 3% ~251+8,

Kopnu 31010 KBAAPATHOIO YPaBHEHHA 7 = % (He HaTypansHoe YHCRO)

Hn=§.

3amernm, 4TO A0 CHX NOP PACCMATPHBANHCE BHAM COCTHHCHHI ¢ pas-
Auunimy n anemenmamu. Ho HEKOTOPRIE H3 3THX IIEMCHTOB MOTYT
OuTs M OBHHAKORKMH. TOPAA BCS MPUBCACHHBIC glopmynsl AN SHCNA
NePECTAHOBOK Py, MHCHA pasMemennii A° u uncna couetannii C* we-

HAIOMCR,

He Gyaem yrny6naTscs B paccMOTpeHHE COEAHHEHHIT ¢ OAWHAKOBHIMH
SNCMEHTAMH, HO JJIA WUTIOCTPANMH PACCMOTPHM, HAlpEMED, NEPECTA-
HOBKH ¢ OAMHAKOBHIMH ICMEHTAMH.

TlepecTanoBKH W3 B 3MEMEHTOB, B KEXCAYI) M3 KOTOPMX BXOHRAT M
OAVMHAKOBKX JMCMEHTOB OAHOTO THNA, #; OAHWHAKOBHWX IEMEHTOB
Ipyroro THOA, ..., 7 OAMHAKOBLIX IEMEHTOB K-ro THNA (NpH >TOM
m + oy L+ m = 1) HASHIBAKOT HEPECHANGEKAMY U3 It SAEMEHMOE C
HOSMOPERURMUY.

Hx uucno onpeaensiercs no popmyne C,(n,n,,....n,)= —-'-—-'L——

nimt...n!

Hpumep 9

CromsruMy cnocobaMid MOKHO PACTIOJIONMTE B PAJ IBE 3elleHbIE, Je-
ToIpe KPacHbIC H IECTL KEATHX AAMAOYEK?

Bceero umeerca 2 + 4 + 6 = 12 naMnovex.

121

214161

Yucno cnocobor ux pacnonoxenua: C,,(2;4:6)=

=789!0'lil"’
1-2:1.2-3-4

= 13860,
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IV. KouTpoanahie BOOPOCE!
1. Onpenencune coueTaHuit u3 7 ameMenTor no &,

2. Yncao €} coueranuii us n anementos no .

3. INepecTanorKn U3 7 HNEMEHTOB ¢ MOBTOPCHHAMEL
4. Yucno C(m, 13, ..., 1) NEPECTAHOBOK H3 1 INCMEHTOB € MOBTOPE-
HHAMH,

V. 3ananne Ha ypoxe
Ne 768; 770, 772, 774; 776 (a); 777, 1719; 781,

VL 3aganne na aoM
Ne 769; 771; 773: T75; 776 (6); 778; 780; 782.

VIL. Hopeeaenne WTOroB ypoxa

§ 12. HavanbHble cBefjeHUs
U3 Teopun BepOATHOCTEN

¥Ypok 88. OTnocurennhas 4acToTa
cayvaiHore cobbiTHA

Ifens: paccMOTPETE OCHOBHLIC NOHATHS TEOPHN BEPOATHOCTC.
Xon ypoka

L Coomenne TeMbl M nens ypoka

I1. TloBTOpEnRE K 3aKpenIeHNE NPORACHAOTO MATEPHANA

1. OTBeTH HA BOMpOCH MO OOMAIHeMY 3afanmio (pa3fop HepelleH-
HBIX 3a0a4).

2. Konrpons yceoeHns matepHana {caMmocTosTelsHas paGora).

Bapuaur | ‘

1. Peminre ypasnenne C;° =21 (tne ne N ).

2. Ha nonke cTOHT AecATh pasHBIX KHHr. Cromskumu crocobamu a3
HHX MOMXHO BEIOPATS CeMb KHHI?

3. ¥ Mumun nocems, a y Bumi cemb patimunbx koH@ger, Croaskumu
CNocODAMN MARBIUKH MOUYT NOMEHATECH HATHIO KotthoTanu”?
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Bapuant 2

1. Pemmre ypasuenne C =28 (rne ne N).

2. Ha nonxe CTOMT IBCHAALATE PasHUX KHAT, CKOMBKMMH cnocobaMu
H3 HHMX MOXHO BbIOpaTh ACBATH KHUT?

3. ¥ Konu acarb, a y Jlewn BoceMp pasimaHpX koader. CRONbKHMH
cnocoBaMH MANEYUKH MOTYT NOMERATSES LIECTLIO KOR(eTamMu?

I11. H3yuenne HOBOTO MATEPHANA

B noscenmesHol XH3HM, B HAYYHBIX HAH TEXHHYSCKUX JKCIEPH-
MEHTaX BCTPEMAIOTCA cayvaiinsie cobbimun, T. €, TAKHE COOLITHA, KO-
TOPHIE MOTYT NPou30#{TH, a MOTYT U He nponsoiitTu. Hanpamep, prna-
AEHHE WECTH OYKOB NpH OpocaHMKM KOCTH, NONAAAHHE HIH NPOMAX
TPH CTpente, BHIMIPHILT AN NPOUTPLIL CIIOPTHBHON xomauas. lo-
J00HbE 3AKOHOMEPHOCTH CNyYaitHLIX COOLITHI HIYHAET Meopus 8epo-
amuocmeti. MeToisl TEOPHH BEPOATHOCTEH NPUMEHAIOTCA B Hayke H
TEXHMKE.

OnHE ¥3 CCHOBHBIX BONPOCOS TECOPHA BEPOATHOCTEH: KAK Hacmo #a-
cmynaer T0 AW HHoe cobumue B GonbLioll cepur NPOUCXOZALINX B
OXHHAKOBBIX YCIOBUAX HCTIBITAHHIN €O CAYHARHBIMH HCXOAAMM.

Hpumep 1

IIpu 6pocannn 600 pa3 MrpanbHol KOCTH N4Th OYKOB BEINAAC 97 pa3.
Kagaoe w3 mectn coOumHit: BHNANEHNE ONHON, NBYX, ..., IIECTH OY-
KOB, COOTBETCTREHHO, ABIACTCA CRydaiHbIM,

Uucno 97 nokasbiBaer, cKOALKC pa3 B 3TOM HCIHTAHWH NMPOH30ULAO
paccMaTpHBEacMoe coOHTHE (BHMANEHAE NATH OYKOR), H HA3RIBAETCH
vacmomoii 31oro coburrna.

OrHomeHNe 1aCTOTH K 00LieMy HHCAY HCTIWITAHHIE (%] HAINBAIOT

OMHOCUMENLHOH Hacmomoii FTOTO CoOKITHA.

TlycTe ONpEASNCHHOE HCHLITARNE NPOBOAKTCA MHOIOKPATHO B OXHHX
1 TeX e YCROBHAX M MPH 3TOM KaAnli pas ¢pHUECHpYeTCd, DPOH3OULAD
HAH HeT uHrepecyioulee Hac coOutne A. [TpeamosoxuM, 4TO GBINO
OpOBEHEHO 7 HCNLITAHUHA K B M H3 HUX npouzonrio coburhe A. Toraa

. m
YHCRO M HABLIBAIOT Yacmomou cobumus A, o OMEOWENYE — — OMHO-
n

cumebHotll wacmomott 3mozo cobuimun. JIpyreMyu CHOBAMA, OMHOCHU-
mensHoii yacmomoil CHyualiHOro COORITNA B CEPHH MCMBTAHKH HA3LI-
BAKOT OTHOIWICHHE YHCAA HCIKITAHUH, B KOTOPMX 3T0 COOLITHE HACTYTIM-
710, K YHCAY BCEX HCOBITAHMIA
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B xoJe CTaTMCTHYECKHMX HCCIEAOBAHMI YCTAHOBIGHO, YTO NpH
MHOIOKPATHOM NOBTOPEHHH HEKOTOPHX ONLITOB B OAHHX H TeX Xe
YCIOBHAX OMHOCUMETLHAR Yacmontd OUPENEICHHOID CcODMTHA OCTa-
eTCH NPaKmudecKy OOURAKOEoI!, HEZHAMATEIEHO OTITHIANCE OT HEKO-
TOPOro 9HCAa p. YHCIO p 32BHCHT OT PacCMaTPHBASMOTO cayyaiino-
ro coCuTHS.

Opumep 2

a) Ilpy noxGpachiBanin omHopoaHo#i urpansHoli KocTy, HMetouledi
dopmy kyba, mancel BuTageHNd MOOOIO HACAA OYKOB M3 IIECTH BO3-
MOKHBIX ofuHakoBsl. [Tpn HeOOMEINOM YHMCIE MCTIIMTAHMIA BEINA/ICHNE,
HANpHMED, MATH OYKOB MOXKeT NPOH3OHTH Yallle, YeM BUNAjeHHE WIeCTH
0ukoB. OIfHAXO eCHH TH UCTIHITAHMS TPOBOAATCH OOMBINOE HHCAO pa3,
TO OTHOCHTENBLHLIC YACTOTE! BERAATEHHS OOHOTO, ABYX, ..., INCCTH OUKOB

TPAKTHYECKH PABHE! %

6) Ipr uGope oanodt kaprTul (BanpumMep, Ty3 Jepseil) U3 KOnoAk:
(52 xapThl), NpH €€ HACANLHOM NEPEMEUIHBAHHHA MOCe KOXKAOro MC-
NHTaHKA (MpH HX OOABIMIOM YHCAE), OTHOCHTENRLHAA HACTOTA TOTO

coBuTHA ONH3Ka K YHCITy Sl .

Ecni 8 anunAo#H cepyH OAUHAKOBHX HCNWTAHMN CO CIyUAHKBIMH HC-
XOJIAMH 3HAYCHAS OTHOCHTENLHLIX Y3CTOT NORBACHHA OAHOTO M TOI) Ke
coORITHA GNN3KM K HEKOTOPOMY ONpPENENEHHOMY HHCHY, TO 3TO YHCNO
CUUTAIOT ¢2POAMAOCTIbIO JAHHOTO CAyHAHHOro cobuimun.

Taxoif NOAXOA K BLIMHCACHHIO BepoATHOCTEH HALIBAIOT cmamuchIy-
YECKUM NOOXO00M.

IV. KouTpoasHkle BOnpOCh!
1. Kaxue coSprmus HA3RIBAIOT CTyuaifHEIMH?

2. Bonpochl, H3y%acMnie Teopueli BeposTHOCTEH,
3. YacToTa H OTHOCHTENLHAA YACTOTA COOEITHA.

4. BepoaTHOCTS c:y4aiisoro coGermns.

V. 3ananue us ypoxe
Ne 787, 789 (a, 1); 791 (a); 792; 794,

VL. 3ananue Ba nom
Ne 788; 790 (6, B); 791 (6); 793; 795.

VIL lMonreenue HTONOB YPOKa
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Ypoxu 89-90. BepoaTHoCcTh
PaBHOBO3MORHBIX COObLITHIH

I{eas: paccMOTpeTh NOHATHE BEPOATHOCTH COGBITHA,
Xoa ypoxa
L Coolimenne TeMEl B HENH YpoKxa

I1. H3yuense HOBOTO MATEPHANS

PazymeeTca, NPOBEJICHNE PeaNbHEEX MCNBITAHM A8 HAXOXICHHNA BE-
poaTHoCcTH co0uiTHil oveHb Tpymoemko. Hampumep, Guino npoeaeHo
80 640 nopbpacHBaHMii MOHETH! B IKCIEPHUMEHTANBHO ONpPEAENicHa Be-
poatHocTs 0,4923 sunagenns opsma. Ecav Ha oaHOo noalpacsiBaHue
TPATHTE TONLKO OJHY CEKYHAY, TO Ha TakHe oNnbiTel noTpebyerca Gonee
cyToK. [loaroMy HeobxonUMO ONPEAENATE BEPOATHOCTE COOBITHA NYTEM
paccysaeruii. OBcynumM 2moT cnocod,

{ToaGpacriBan MOHETY, MBI IOHHMACEM, YTO LIAHCEI BHTIAACHHA OPAX W

1
PLLIKH ONHHAKOBBL. TOrA2 BEPOATHOCTL BUNAJSHHS OPNA paBHA re

[o4HO Tak Xe OMMHAKOBbI IRAHCH BeiAAdcHMA T000H H3 rpaHei ua
1
HIpaILHOM XOCTH, BepoaTHOCT, TAKOro BBIHAJCHMA paBHA P B no-

AOOHKIX CIyuasx CHHTAlOT, ¥TO COOLITHA PAGHOGUIMUNCHY.

llycre HAC HHTEpecyeT pesynbiar OpocaHus KyOHKa, IPH KOTOPOM
HHC.10 OYKOB KpaTHO 3 (T. . TPH O4KA HIK WwecTb oMKoB). Hexoaw Gpo-
canuit, NpY KOTOPLIX MOABAAETCA HHTEPECYIONMIUit HAC PE3YNLTAT, Hadbl-
BAIOT ORQ2ONPUAMHBLMI.

Bepoamnocmeio P nosBneHMa HeKOTOpOre cOOWTHA HA3LIBAIOT OT-
HOLISHHE YUCIA M CIy4aeR, OnaronpuATCTBYIOUMX NOABIEHHIO ITOTO
coObrrua, K OBLIEMY YHCAY # PABHOBOIMOKHBIX B JAHHOM ORBITE CIIY-

m
$aes, 1.¢. P=—.
n

TTpyBeaem NpUMEPHI BBIMHCACHHA BEPOATHOCTEE,

Ipumep 1

B memxe 18 wapor: 5 6einix, 3 3enenux v 10 kpacuux. Halinem se-
POATHOCTE TOr0, YTO BHTAICHHDEA HAYran map OyaeT 33HHOTO 1IBET4.

Mbl MOxkeM surauinTb 106od uz 18 uiapos, 1. e. 7= 18,

Baaronpuarieie acxoar: noasienne 6enoro wapa (me = 5). 3enexoro
mapa {m, = 3). KpacHoro mapa {m, = L.
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m, 5
Haxoaum peposTHOCT: noaslieHus Genoro mapa: F, =_=T§' 3e-
lleHoro mapa: P, =-—=- =-§- KpacHOro wapa: P—-—---l-g=-s-.
on 18 n 18 9
Mpumep 2

Hatinem eepoaTwocTb Toro, ute npd neiabpacHBaHHW OBYX KocTel
CYMMAPHOE YHCNO OYKOB OKAKETCA PABHEIM 5.

BoimokHO chneayiolliee COYCTAHHE OYKOB Ha mepBofi H BTOpOW
koctax: 1 +4,2+ 3,3+ 2,4+ | — vyernpe GnaronpuaTabix chyvaa
(m=4).

Beero BO3aMOXHBIX HCXOA0B: # = 0 - 6 = 36 (N0 WECTE AAs KN
KOCTH),

Torna BEpOSTHOCTh PACCMATPHBREMOrO COGLITHR paBHA! }5’=E
n

4 1

T3 9

Ipumep 3

H3 xnacca, 8 kotopoM 15 nesouek H 10 MansunkoB, suepeSbeBKOt BEI-
GHpasot KOMaHZY YHCHEHHOCTBIO 15 uenoeex ana nrps1 B KBH. Kakosa
BEPOATHOCTD TOro, ¥TO OyAYT BRiGpann! 10 epodyex ¥ 5 MATSTHKOB?

H3 25 genopex koManAy YHCNEHHOCTRIO 15 wenorex MOXHO PRIGpaTS
n=C} cnocoBamH.

BuiGpats 10 genouex us 15 moxuo C)r cnocofamu, suGpars 5 mans-
yuxos 13 10 moxmo C;, cnocobamu.

Bcero CKOMINEKTORSTH KOMadxy MoxHo m=Cs -C cnocobaMm.

m Cll;) Co
TToaToMy BEPOSTHOCTE PACCMATPHBAEMOTO COOLITHR P = T =
_1snotsno 91

101515151250 356592000

Buano, 410 BEpOATHOCTH TAKOTO COOHITHA YpPe3BEIMaiiHO Mana — OaHH
1IAHC H3 YETHIPEX MUITHOHOB,

ColhiTHE, KOTOPOE NPOHCXOAHT BCETAR, HA3LIBAIOT JOCHOGEPHBIM CO-
Gutem. Hanpumep, coluiTHe, cocTosmiee B TOM, 1o npu Gpocanun
MIPATLHONH KOCTH BHINANEST HATYP&IbHOE THCIO 0ukoB. Beposmuocme
JAOCTOBEPHOTO CODLITHA pasha I.

=2.5-107,
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CobriTHe, KOTOPOS HE MOXET NPOH30iTH, RAKIBAIOT HEEOIMONCHBIM.
Hanpnmep, Buinaaenne 9 oMKoB Ha WrpanbHOM xocTH. Beposmmocme
HEBO3MOXKHOTO COOLITHA pasna 0.

Taxum o0pasoM, BepOATHOCTE P HexoToporo cobbrmua 0 < P < 1.

3ameTHM, YTO NMOHATHE BEPOATHOCTY NO3BONACT POIDATh NPAKTHYE-
CKHE 3a0a4H.

fpumep 4
Kak npnGmokeHHO NOCIHTATS MHCHO pHG B 03epe?
[ycts B 03epe nnapaet x pub. Bpocasm ceTt H OTARRIMBACM »7 PHID,

BepoaTHocTs noiiMath ofgy pbily P=_ Tomernm smx pri6 1 Bu-
x

AYCTAM B 03¢p0, Uepes HeCKONBKO AHEH B TY ke NOTOLY, B TOM Ke Mec-
Te CTABHM TY 3&Ke ceth. [Ipeanonoxum, yto noiimany m pub, U3 Hux k -

MeyeHBIX x. Meueuad peifa nofiManach ¢ BEPOATHOCTEIO P = %. Nony-

n k nm
HYacM paBCHCTBO ;=;, OTKY 18 x=T.

Pazymeercs, TOUHOCTE TAKOPO 3KCIEpUMEHTA OyleT HeBLICOKOiH, Ho
JJ1A OHEHKR YHCHa puib B 03epe BNOIHE AOMYCTHMA.

BepoaTnocTt ciyuaiinoro ¢obumaa HHOTAa MOXHO HaHTH, HCNOAB3YA
reoMeTpHYCCKHE Coodpaxerns.

[Ipeanonoxnm, uto ToukKy GpocaioT 8 durypy miowmamm S. [lycts 31a
turypa coepxut Gurypy nnowanm a. Bynem cunTars peposTHOCTEIO P

NONaAHHA TOUKH B MEHLIUYIO QHTYPY OTHOILEHHE %, T.e. P= %.

5

Hpumep §

B okpy=HOCTL BIEMCAH ApABIILHBI Tpeyronsiuk. Halinem Bepost-
HOCTS TOTD, YTO TOYKRA, GPOLICHHANA B KPYT, NONAAET B TPEYTONLHKK,

IycTs panHyc OKPYXHOCTH paBeH R, a8 CTOPOHA TPEYTOALHHKA PABHA
¢. Ceioxe mexay coboil stn nepemennnie. HenonuzyeMm Teopemy cu-

HYCOB: =2R, orxysa c=2xsmso°=zn-%=n~/§.

sin 60°
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HaiineM  BepOATHOCTE MONafaHHA TOYKH B TPEYrojib-

HHR:P=£=3 LS 1 %R? =33 =0,41.
hy 4 4dn
Hpumep 6

Kons n Muma norosopuamch BCTPETHTECA B YCAOBNCHHOM MECTE
¢ 10 1 7o 10 9 30 MuH, npHveM KaxzAbIA TpHneamnii xaet apyroro 10
MHH, nocne ero yxoaut. Haliaure BeposTHOCTE TOTO, ITO BCTpEYa co-
CTOHTCH, ECNN KAKALIH BhIGHpaeT MOMEHT CBOETO HPHUXONA HAYIATY B
YKa3aHHOM MHTEpBAne.

IlycTs x — MOMEHT npuxona Ha mecto Betpeud Konu, y — MOMEHT
mpuxona Muwms. Tak Kax BpeMa OkHAaHHA cocTasaseT 10 Mun, TO AmA
BCTPeYR HeoOXomumo Beinoanenne HepasencTsa |y — x| < 10, man
-10<y—x< 10, umx—-10<y<x+10,

Ha koopnuHaTHOA IUIOCKOCTH MOCTPOMM KBAJPAT CO CTOpoHOH 30.
Kaxnad Touka 37T0T0 KBaJpaTa COOTBETCTBYET BPEMEHH MPHXOAa Maib-
unkoB. TTOCTPOHM Takke MHOXKECTBO TOUEK, YAOBNETBOPRIOWIHMX HEpa-
BeHCTBY X — 10 < y < x + 10 (912 obnacts 3awrpuxopana). Toroa sepo-
ATHOCTL BCTPEHH MAJILMMKOB PABHA OTHOWCHHIO IUICLIAAK 3ALITPHXO-
B2HHOH QUrypH K NIOIAAH KBAApaTa.

Y

30 31

A -

10 30 x

Tinomans ksanpara paena 30° = 900. HafieM nIomans TpeyronbHu-

k8 ABC 1 nomyuHM: -;-AB-BC=%-20'"‘ = 200.
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Torna WIomWAIL 3aTpuXosannoil puryprr: 900 — 2-200 = 500,
500 5

BepoaTHOCT BCTPEYH MANBYTHKOB 900" 9"

ITL KouTpoasuLie BONPOCH

1. PaBHoBO3MOXHEE COORITHY.

2. BnaronpAATHHE HCXONR! COOLITHE.

3. lNonsmAe BEPOATHOCTH COOLITHA.

4, JlocToreproe coObITHE M HEBO3MOKHOE COOBITHE.

5. [oHaTHS rEOMETPHYECKOH BEPOATHOCTH.

IV. 3ananne ua ypoxe
Ne 799; 801; 803; 805; 807; 809; 811; 814,

V. 3anaume ua noM
N 798; 800; 802; 804; 808; 810; 812; 815; 816.
VI. Hoageaenne HTOTOB YPOKA

Ypoxn 91-92. Cnoxenne n yMEOXKCHHEE BEPORTHOCTEl
(baxyabTaTHBHOE JAHATHE)

Llexs: paccuoTtpeTs Gonee ClOXHbIE IOHATHS TEOPHH Bepoa'moﬁeﬁ.
Xoa ypoka
L. Coofmenne TeMEI B 1te/IH YpOKa

1. MonTOpeRNe H JAKPEILACHHE FPOHACHAOIO MATCPRANA
1. OTeeTH HA BOMPOCH MO AOMAIIHEMY 3a1aHKIO (pa30op HepelzeH-

HBIX 3a884).
2. KonTtpons ycsoeHus MaTepHana (MHCbMEHHRIH onpoc).

Bapmant 1

1. ocToBepHoe COGEITHE H €T0 BEPOSTHOCTE.

2. Haltti BEpOATHOCTH TOTO, YTO NpPH- [0AGpacHBaHHK ABYX KOCTEH
CYMMAPHO¢ MHCNIO OMKOB OKAMKCTCS PABHEM BOCBMH.

3. BHYTPH OKPYRHOCTH pagnyca R HaxXOAMTCH OKPYKHOCTH PaaMyca

%’ HaiiTH BEpOATHOCTS TOTO, YTO TOUKA, OpoillcHHaa 8 Gonpmot kpyr,

MONAMNET B Maiblil KpyT.
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Bapuant 2

1. Hepo3MOXKHOE COGMTHE H €10 BEPOATHOCTE.

2. Haitrii pEpOATHOCTS TOO, WTO NIPH AOAOPACHIBAHME ABYX KOCTEH
CYMMAPHOC THCNIO OYKOB OKKETCH PABHBIM ACHATH.

3. Buyrpu oxpyxHoCTH pazmyca R HAXOAHTCS OKPYXHOCTE pamuyca
R

i Haiimi BepogTHOCTE TOTO, 9T0 TOUKA, fpomeHHas B GonLmoi KpyT,

OonaneT B MANHIA Kpyr.

1II. Hay9enue BOBOrO MATEPEANR

Jlpa coORTHE HALIBAIOT HECOBMECHINLIMU, ecnnnonnounmum
ACOLITRHAN OHH HE MOTYT NPOM3OATH ONHOBPEMEHHO, T.€. HACTYTLUICHHE
OZHOTO H3 HHX HCKITIOURET HACTYIUICHHE APYToro,

IIpumep 1

Tlycts B Memxe Haxomutesa 15 mapos: 7 Gensix, 5 kpacHBIX H 3 3ene-
HeX. M3 Memxa Hayran BHHEMAIOT ofHH map. PaccMoTpum cnemyio-
mHe coOuTHA: cobrTHE A — map okasanca KpacHHM; coGuThe B — map
OKAZANCH 3CNEHHM (OUEBHAHO, Tv0 COOMMHA A i B HecoBMECTHH), CO-
OutHe C ~ wap oxaszancd He OenuiM (KpacHHMM HIIM 3€/IeHHM). Brisc-
HHM, KaK BEPOATHOCTH COOMTHA C CRA34HA ¢ BEPOATHOCTAMH KAKNONO
H3 cobbrmmit A n B.

Haiigem BepostHOCTH cobmruii 4, B, C. Jna xaIore MCHLITaHUA
(43Bn1€9eHHE U3 MEIlIKa OAHOMD I1apa) PABHOBO3MOXHLIMM BASIOTCA 15
HcxonoB, M3 Hux 18 coGuTHa 4 GIATONPAATHE 5 HCXONOB, JUIA COGbI-
THA B — 3 ncxona, Ana cobumaa C — 8 ucxogos.

HaxoAnM BEPOATHOCTH 3THX COOBITHI: P(A)-——, P(B)-—-

P(C)=+2.
Buse, w0 C) = P+ P

Hmeem npasuno croxcerus eepoamuocmeii: eciu cobuitne C o3Haua-
€T, MTO HACTYNAET OAHO W3 ABYX HCCOBMECTHuIX coluituil 4 Han B, To
BEPOATHOCTSL cobumua C paBHA CyMMe BeposTHOCTEH cobrrmiii A 1 B.

Hipumep 2

Ha yueHHSX NETYHK TNONYYH] 3afiaHHE (YHHYTOXKHTL) TPH PANOM
pacnonc:KeHHsX ckiana Goenpumacos. Ha Gopty camonera oana GoM-
6a. BepoaTHoCTL nonananua B nepewii ckaan paesa 0,1, Bo BTOPO# —
0,15, B Tpernit — 0,2. JIroboe nonaganue B pe3ynbTaTe ACTOHAUMK Bhi-
3RBACT B3pHSB OCTAMBLHHX cknanos. Haiinem BeposathocTs TOro, uro
CKIAAR GYXYT YHHWTOMXEHBI.
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O0o3uaunm cobuiTun: A — nonasanme 8 nepsHii cknaa, B — nonana-
HHE BO BTOPO# cxnan, C — nonagaune B TpeTHit ckman (318 cobbmn
RECOBMECTHRI), J] — YHHTPOXKEHHE CIUIA/OB,

o npasuny cnoxerns eepoarrocteli: P} = P{4) + P(B) + P(C) =
=0,1 +0,15+0,2=045.

Ipa pewieRNM BEEOTOPRIX 3a/1a4 YACOHO MCIONKIOBATE CEOHCMEO ee-
posmuocmeii npomusononoxcusix coboimuii. Cobrmia A u B nasumaior
NPOMUEONORONCHBIMY, ECIH BCAKOE HACTYIUIeHHE COONTHA 4 O3HAuaeT
HeHacTyIUIcHne ¢obuTia B, a ACAAacTYILICHHE cOOLITHA 4 — BacTyIUc-
wHe cobumus B. Coburmue, npomarononoxsoe cobbTHio A, 06o3Haqaior
cumBonoM A . CyMMa BeposTHOCTEl IPOTHRONONONHED COGHTHI pae-
nal,v.e. P(4)+P(4)=1.

IIpumep 3

ITycts Gpocalor urpaneHyio kocts. OoanaunaM coburma: 4 — Bena-
JieHHS YeTHOro YHCAA OUKoB, B — BhinafeHHe HEYETHOro YHCIA O9KOB.
OmeBH MO, YTO A H B — NPOTHBONONOKHEE COOKTHA, T. €. B=A4. Iipu
atom P(A)+P(4)=1.

Hpumep 4

Bpocator 2 nrpansne kocTH. KakoBa BEpoATHOCTB TOTO, UTO CYMMa
OYKOB, BHAABIIAX Ha IBYX KyOukax, MeHome 10?

Obuiee YHCRO PABHOBOIMOXKHEIX HCXOHNOB YTOIO HCTILITAHHA DABHO
36. IMycts cobmTHEe A 03HAYALT, 9TO CYyMMa BHINABIIMX Ha 2 KyOuxax
oakop Meupie 10, Tak kak GnarompuATHEM Ans cobuTia 4 ABAAETCA
fonsuoe YHCNO HCXOOB, TO YEOOHO CHA9AIA HANTH BEPOSTHOCTH NPO-
THBOTIONOKHOTO eMy COGHITH A4 , KOTOPOS 03HAYAET, YTO CYMMA BHI-
HaBIIMX 0uK0B Gonbiue Han paeHa 10. BnaronpuaTHeiMe nns cobnrras
A smamorcs: 6 + 4; 6 + 5; 6 + 6; 5 + 6; 4 + 6. Ilo3TOMY BEPORTHOCTS

P(Z):% u P(A)=1—P(A)=%.

JlBa cOORITHA Ba3HBANT HE3ASUCHMULMY, CCIIM HACTYIICHHE ORHOTO
M3 HHX He BJIASET HA BEPOATHOCTD HACTYIICHHA APYTOro CoOHITHS.

Iipamep 5

ITycrs B onpoM Memke Haxonutes 10 mapnkos, u3 KoTophX 3 Gensix;
8 B ApyroM — 15 mapukoB, B3 xoTophix 7 Gennix. M3 kakaoro metka

HAaYTa/l BHITACKHBAIOT N0 OAHOMY mapuky. Kaxopa BEpOATHOCTH TOrO,
4TO 002 WapHKa oxakyTCa Sennivu?
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PaccMoTpaM coGEmaa: 4 — H3 NEpPOTO MeTKa BEIEMAOT Oentiit wa-
puk, B - m3 sToporo Memxa BHHWMAIOT Genplit mapux (coOTHE HE3a-
BHCHMEL).

Ana coluiraa 4 GnaronpuaTHriMu sBiImiorcs 3 Hcxoga w3 10 m

P(A)= %, Rus coGerrns B — 7 uexonos w3 154 P(B)= %

PaccmorpuM cofurmae C, cOCTORINEE B COBMECTHOM HOSBICHHH CO-
Ourrnit A 1 B. Obniee uncno paRHOBOIMONHEIX RCXOAOB HCIILITAHNAAL, B
KOTOpRIX COORITHE (' HACTYDACT HIH He HacTymaeT, pasto 10-15, Neii-
CTBRHTCABHO, KadAoMy u3 10 H3nnegcHmil mapKka #3 NEPBOTO MEMIKa
cooTBeTCcTBYeT 15 803MOXKHOCTCH M3BNeueHMd MIAPHEA H3 BTOPOTO
memka. braronpuaTHeIME And coOHTHA C ABMAIOTCA TC HCXOZH, NPH
KOTOPHX 008 BEIMYTEX mAPHEA OKAIHBAIOTCH Genpivi. Kaxaomy m3 3
BOSMONHEX H3BNevUeHHH Genoro mapAka A3 NEPBOro MEMIKA COOTBET-
CTBYIOT 7 BOIMOXHOCTEH W3IBNCUCHHS OENOro MIADMER H3 BTOpOro
MemK2, T. €. THCIO HCeXOAoB, Gnaronprarhnix And cobumua C, pasHO

3 - 7. MostoMy momyuae: P(C)=wmem = —.—, am P(C) =

10-.15 10 15
= P(4) - (B).

HmeeM mpasuno ywnoxcenus eeposmuocmeii: ecm cobrrae C o3na-
qaerconuecmoememnayxmucnumooﬁsmﬁA_nB,m
BEPOATHOCTE COORITHA C' PaBHA NMPOHIBCACHAIO BEPOATHOCTEH codnrmmii
An B, 1. e. (C)=FP4)- P(B).

Tpumep 6
Bpocawor ABe HrpafbEEe KOCTH. Kaxora BEpOSTHOCTE TOABNCHAS HA
nepsoif KOCTH YETHOTO YHCIIA O4KO8 H HA BTOPO#H TPeX OYKOB?

O603ua9uM COOLITHA: 4 — TOABNEHHE Ha MEPBOl KOCTH YETHOIO
yHcia oukoB, B — mosenesne Ha Bropoif xocTH Tpex oukos, C -
NOABACHHC HA NMEPBOH KOCTH YETHOIO YHC/AA OVUKOEB H HA BTOpO#
KOCTH Tpex OovkoB (T. €. cobuitne C COCTOMT B COBMECTHOM MONB-
aenng cobutnii A u B). :

Cofuitus A ¥ B Hesaeucumu, toraa P(C)=P(4)-P(B)=

V. KoHTPOJIMHBIC BONPOCH
1. Kakue cOGRITHY HA3HBAIOT HECOBMECTHEIMH?

2. Tlpasuno cnoxeHus BepoaTHOCTE!.
3. CaoiicTBo BeposTHOCTEH NPOTHBONIOIOAHLIX COORTHIH,

10 AH. Pypwxust, CA. Thooonoosa, 9 K1,
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4. Kaxue coberrua Ra3smBaior nmncmﬁn?
5. Ilpasino YMHOXEHHS BEPOATHOCTEH.

V. 3aaamme B2 ypoxe

Ne 820; 822; 824; 826; 828; 830.

VL 3aaanne 5a jom

Mo 821; 823; 825; 827; 829,

VII. Hoameaenne KTONOB ypoKa

Ypoxu 93-94. KouTpoasHas pabora
no TemMe «INeMEATL KOMGHHATOPUKH
H TEOPHH BEPONTHOCTEH»

Ifens: mpoBepka 3Hauui yuamuxcAs 0O BAPHAHTaM ORNHAKOBOH
CROKHOCTH.

Xon ypoka
1. Coofmenne TéeMH B LIEAR YPOKR

1. XapaxTepEcTHKS KOETROIbHOH patoTnl
YuyutHBad cneup@uky H3YICHHOH TeMbl, KOHTPONLHYW paboTy uene-
¢oo0paiHo IPOBECTH TI0 BAPHAHTAM OONHAKOROL! CROJNCHOCHY. JaueTHat

paloTa no TemMe MpoBoAMTECH He GyaeT.

II1. Bapuanth kouTponbHoit paborni

Bapuanr 1

1. CKORBKUMH cnOcOBAMM MOYKHO PA3MECTHTD IATE PARAHUHBIX KHHMI
Ha noske?

2. CKONBLKO TPEX3HAYHLIX HYUCEN ¢ parnbIME UHbPaMH MOXKHO COCTA-
pute K3 ORGP 0, 1,3, 6,7, 9?

3. M3 1ecATH WieHOB KOMAHAB! Hano BHIGPATE KANWTAHA M €ro 2aMec-
TuTeNd, CKONBKMME CIIOcOGaMH 3TO MOMXCHO CAENaTh?

4. Buancnute 3P, +245 - C.

5. BHIIYCKHHKH 3KOHOMHYECKOro HHCTHTYTa paboTaloT B Tpex pas-
AAYHEIX KoMmaHRax: 17 senopek — 8 Ganke, 23 — B dupme 1 19 — B Ha-
noroeoii AHcHexkauH. Halimume BeposTHOCTE TODO, 9TO CyyaitHo BCTpE-
YeHHbIH BBITYCKHUK PaGoTaET B pupMe.

6. Muwens npencTasnger coboit TpH Kpyra (0AHH BHYTPH ApYyroro),
PAAHYCH KOTOPHX paBHEI 3, 7 H 8 cM. CTpeNiOK BRICTPENHI, He LEIACh,
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H Honaa B MAmens. Haifxare B¢posSTHOCTS: TOTO, 9TO OH HONAI B Cpen-
Huif KpyT, EO HE DONAN B MANCHLKHI KPyT.

Bapmanr 2

1. Cromamma cnoco0aMH MORHO PasMECTHTS IECTh PASTHIHEX
KHMT Ha nomke?

2. Cronexo TPEX3HAYHSIX THCEN ¢ PASHLIME IHPAMH MOXHO COCTa-
BET: W3 mupp 0, 3, 4, 5, 87

3. 13 BoCEMM WICHOB KOMABNIL HAZO BRHOPATE KAATAHA H €10 3aMeC-
THTENM. CKONEKHMM CNIOCOGaMH 3T0 MOXHO CAENATS?

4. Berquenare P, —24; +3C;.

S.Bmycmmamaonuwcmwcmmpaﬁammntpexpas-
AVMMHEX KOMOAHHAX: 19 yenopek — B 6anke, 31 — B pupme 1 15 — B Ha-
JXoropoit Hucnexunn. Haligure BepoaTHOCTS TOTO, YTO CHYYAHHO BCTpe-
YeHHHIT BHITYCKHEK padoTaeT B Gaske.

6. Mumens npeacTasnser coboii Tpr Kpyra (OAHA BHYTPH RPYroro),
PARHYCH KOTOPEIX PABHH 4, 5 H 9 ¢cM. CTpenok BHICTPENHI, HE LIENACE,
u nonan B Mimens. Haliawre BeposTHOCTE TOTO, YT0O OH NODAN B CpeA-
HHi KpyT, BO HE nollan B MaJeHEKHIE KpyT.

IV. Orpernl
Bapnanrt 1

1. Omeem: 120,
2. Omeem; 100.
3. Omeem: 36.
4. Omeem: 171.

5. Omeem: -2-?1

59°
6. Omeem:

oo |

Bapasur 2
1. Omeem: 720,

2. Omgem: 48,
3. Omeem: 28.
4, Omeem: =36,

19
5. Omgem: —.
65

6. Omeem; -1-

9;
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¥Ypox 95. Boruncaenus.
ToxpecrBeHHBIC NPeolpazoBanun

Ileas: BCIOMHATE OCHOBHBIC BHIMHCIIHTCILHEIE HABBIKH.
Xon ypoxa
L. Coolmenne TeMLI B LETR YPOKA

I1. NosTopenne npoiigennoro MaTepaana

BHPAKCHNA, COCTABACHHBIC H3 YHCEN H NEPEMEHHBIX ¢ NOMOIIBIO
cko00K R AcHCTBHI ChOXeHHA, BLIMHTAHHA H YMHOXMEHMS, HAIHBAIOT
yeawmu. Taioke NeNLIMH BHPAXEHMAMH CYHMTAlOT TE, B KOTOPEIX HC-
TONB3YETCA NENCHHE HA YHCNO, OTAWYHOE oT Hyaa. Hampumep, cue-

AYIOLIpe BHPDKCHUS RILNOTCH NeaMA: a” —3ab, (x+2y) [3:: —-if-),

n+2m
s
Brpancens, B KOTOPBIX HCTIOJNBIYETCA JENICHAE HA BRPWRCHHE ¢ DEpe-

MEHHEIMH, HaSHBAIOT Opobutivu. Hanpamep, Bupaxenda a—-3b+ab—b,
a-3

— — apobunie.

a+l

Hensie 4 ApoGHLIE BLIPAMKEHHS HATLIBAIOT PAYUOHATLHLIMY.

3HaeRAL MEPEMEHHEIX, NIPH KOTOPLIX BLIPAKEHNE HMEST CMEICH, Ha-
IBIBRIOT JONVCHINMBIMU SHCRCHIAMY NEPEMEHHBIX.

Iferoe BuIpasenwe uMeeT CMEICH WPH- AI0OLIX SHAYCHAMAX NMEPEMEH-
HHIX, dpoGHOe BHPAAKECHHE — NPH TeX SHAYEHMSIX NMEPEMEHHEIX, /A KO-
TOpHIX HENHTENH He pabHE Hymo. Hanpuamep, ana BEpakeHus

34° —6ab+% AOUYCTHMEMM ABAAIOTCA moOmMe 3uauerHHa ¢ W b, [na

_ x-Sy
(x+3)y-1)
Hy,kpoMex=-3uy=1.

O0dnoyrenamu Wa3BBAIOT HPOH3BEACHHWE YHCEN, NIEPEMEHHMX H HX
CTENCHEH, a TAIOKE CaMH YHCIIA, ICPEMCHABIE H HX cremeHn. Hanpumep,
32°p, -2x*, 5, a, b° — opmounenu.

BhIpAKEHHA ROICTHMHMY ABMIOTCA JIOOLIE SHAMCHNS X
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Cmenensio 0GA0UICHA HASHEBAIOT CYMMY NOKA3aTeNei CTEMeHel Beex
BXOJAUINX B HeTo mepemennnix. Hanpumep, ommounen 7x°y°z umeer

BOCHMYIO CTEMNCHD.
Muozounenom HASHBAIOT ATeSPAMYECKYI0 CyMMY omHounesos. Ha-

npamep, x' —6x” +3x+1, 5a°b—2ab+b* — MHOrOUNEHEL

OAHOYNEH MOXHO PACCMATPHBATL KAK MEOTOWIEH, COCTOAMMI M3
OIHOTO WICHA,

Crienene)0 MHOTOWISHA HASHBAIOT HAHOONLIIYIO H3 CTENEHCH BXO-
AAMMX B HEro OfHOu4ncHos. Hanprmep, cTeneHs MHOTOYICHA

6a’b—5a'd’ +3a° — 75" papHa cTenenn ogHowIeHa —S5a'b’, T. €. pas-
Ha 9,

DopMYABI COKPAMICHNON0 YMHORCHRS
1) (a+b) =a* +2ab+b*;

2) (a—b) =a* —2ab+b*;

3) (a+b) =’ +3a*b+3ab* +b";
4) (a-b)* =a* -3a’b+3adb* - b,
5) a* —b* =(a—-b)a+b);

6) @ +b* =(a+b)a’ -ab+b*);
N & -b =(a-bXa® +ab+b").
CrolicTBA CTENCHNE ¢ NEAMM ROXDIATENEM
a"-a=da";

2) a":a" =a"";

3} (@) =a™;

4) (ab)" =a"b";

ay a
5 (3) =5 raea#0,b#0.

ApHMETHHIECKHM Keadpamnbim KOpHeM B3 HEOTPRIATENLHOTO YHCIIA
& HASHIBAIOT TAKOE HEOTPHIIATE/ILHOE FACHIO, KBAAPAT KOTOPOTO paBeH d.
CpolicTea APNPMETHYECKOT? KEAAPATHOTO KOPHS

1) Vab = Ja . Jb;
Z)J%% 3) Ja* =|a].
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Modynem umcna @ BE3RIBAIOT CAMO UHCIIO @, 8CNIH 0RO HCOTPHIATEINE-
HOS, H IPOTHBORONIOXKHOE THCHO, €CIH IMCHO 2 OTPRIATENRHOE, T. €.
M_,a,ecnnazo,

—-a, ¢omm g < §,

IIL. 3saaune na ypoxe

Mo 875 (a, 6); 877 (a); 879 (6); 882 (r); 885 (a); 887 (5); 888;
890; 902 (a, x); 903 (s, B); 907 (a); 910 (a, 6); 913 (r); 921 (a, 6);
922 (a, n).

IV. 3ansnne ua nom

Ne 875 (m, 1); 877 (0); 879 (A); 882 (6); 885 (6); 887 (a); 889;
891; 902 (0, €); 905 (6, 1); 907 (c); 210 (8, 1); 913 (6); 921 (B, 1);
922 (6, 1).

V. lloaneacERE HTOIOD YPOKA

Ypoxu 96-97. YpaBnenna B CHCTeMbI ypaABHEHHI

Ieas: MOBTOPHTE OCHOBHHIE CMIOCODH! peilieHHA YPABHEHHIE B CHCTEM
ypaeHeunii. :
Xon ypoxa
L Coofmenme TeMEI B HENH YPOKA
1L KonTpoas YCEOCHES MATCPRANA (cBMOCTORTEALHAR pabora)

BapuanT 1
1. Halinprre 3HAYMCHUES BEIPAKCHNNL.

(G
5)& 3+45
3445 3-5

2. VnpocTHTE BHpAKCHHE.
8) 35(2a—b)* —(a+3b)b* - 3a°);

6 [ x+2- X Yx+2
x+2jax-4
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‘ Bapuaur 2
1. Hafigure 3HaUCHAC BHPAXCHHA,

27 {3) () G
6)4 J_ 4+46
4+46 4o
2. YOpOCTHTE BRIPAXEHHE,
8) 2a(a+3b) —(2a-b)(a* +25°);
6) (x+l--fz—] 2":, +lx

IIL NoBTopenne NpoiiAeAAOTO MATEPRAIN

Ypapaenna

Kopnem ypasnenus ¢ o0noii nepemennoii Ba3HEBAIOT TAKOS 3Ha9e-
HHEe mepeMEHHO}, Mph KOTOpoM ypabHenHe ofpamiactcd B BSpPHOE
PABEHCTBO.

Pemmnmc—mmrnaﬁmmmmpmmnnomm
Koptieii Her.

VpapHeHMA ¢ OHOH HEpeMEHHOH, HMEIOINE ONHN H TE XC KODHN,
HA3NBAIOT PAGHOCUADHBIMU.

VpaBHeHHs, HE HMEIOLIHE KOPHE#H, TaloKe CIMTAIOT PABHOCHILRELIMH.

VpasueHHa OyayT paBHOCHILHBIMMH, ¢CNH:

1} B ypaBHEeHMH REPEHECTH CHAraeMoe M3 ONHOI 4acTH B APYTYIO, H3-
MEHHB ero 3HaK;

2) offe uacTH YpaBHEHHA YMHOXHTb HJM PaseidTs Ha OIHO U TO e
OTAHMHOE OT HY NS YHMCNO,

Ypacuenuem n-ii cmenenu (n > 1) HasblBAOT YPABHEHWE BMIA
Py(x) =0, rae Py(x) — MHOTOUNEH #-H CTETIEHR.

Tlpu n = 1 umeeM runeiinoe ypasuenue ax — b = 0.

Jing o # 0 TaKoe ypaEHeHHE HMEST €THHCTBEHHEIA KopeHp X = ﬁ
a

g a = 0 n b # 0 ypapHeHHe He HMeeT KopHei.

Hna g = 0 u b = 0 kopuem ypasHeuus srasetca moboe uKcno x.

ITpu n = 2 umeenm keadpamuoe ypaererue ax’ +bx+c =0, raca#0.

Ecny xota 661 ogMH U2 ko3 HIHEHTOR b WK ¢ PABEH HYNIO, TO Ta-
KO€ YPABHCHHC HA3LIBAIOT HENOTHUIM KEGODAMNGIM YPASHEHUEM N pe-
IIAIOT PA3NIONEHHEM €TI0 JIEBOIl HAaCTH HA MHOXHTEIH.
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Jlucxpumunaumon ¥BAAPATHOrO ypaBHEHHA ax” +bx+c=0 wnass-
BatoT Bupaxenue D = b —4ac.
Ecoy D > 0, 1o ypaBHEHHe HMeeT JBa DAVIHGHLIX KOPHA

-b+/D
; o D = 0 — oauH KopeHb (WIN ABA PARHBIX KODHN)

2 = 2a

x=——2b;; eci D < () ypaPHECHHE KOpHCEii He MMeEeT.

Jna KBAaPATHOrO YPRBHEHHS BHIOAHACTCR meopesa Buema: ecnn
Xy M X, — KOpHM ypamHemua ax’+bx+c=0, TO cymma Ropmeii

b
X, +x, =—; M TpOM3BEReHMe KopHeH x,x, =§.

Ilpu » = 3 wMeeM ypasHesue svicoxoil cmenenu. Taxne ypaBHCHHA
PELIAIOT WA PAINOAEHAEM JI€BOI YACTH HA MHOXHTE/H, HIH BBEACHH-
eM HOBOH mepeMeHHO.

IIpn pemennn dpobiblX PAYHOHATLHWX YPAGHEHUE HCNONE3YIOT Clic-
Ayionmit AnropHT™:

1) HaxongT b 3naMenarens ppobel, BXOAAIAX B YPABHCHNCS,

2) ymuonaioT obe yacTH ypapHeHHd Ha o0yl 3HAMECHATENE;

3) pemaoT NONYYABIICECA LEAOS YPARHEHNE;

4) HCKNMIQUAIOT K3 ero KopHeii Te, kKoTophie o0pamaloT B HyIE 0OmmIA
IHAMCHATENE.

Cracremm ypannenmi

Pewenuem ypaenenus ¢ 0eyMa nepeMenHbiMy HA3LBAIOT APy 3HA-
yeHHi NepeMEHHBIX, KOTOpHIE O0pallaloT TO YPABHEHHE B BEPHOS
PABEHCTBO,

YpaBHeHHA ¢ ARYMA MEPEMEHHHIMH, MMEIINNE ONHH H TE e peie-
H¥51, HASKBAKT PAGHOCUALMBIMY, YPABHECHUA, HE HMEIOIMHE pemesuii,
TAKCKE CUNTANOT PABHOCHITLHEIMH.

Kaxnoe pelicHue (x; ¥) YPaBHCHHA ¢ ABYMH NCPEMCHHMMH MORXHO
R200pa3uTE TOUKOH ¢ KOOPAHHATAMH X H ¥ HA KOODAHHATHOH NIOCKO-
cti. Bee Takne T0uxH 06pasyioT spadux ypasHenus.

Jlunetinvim ypasnenuem ¢ OBYMR NEPEMERHHIMY X B ¥ HASLIBAIOT YpPaB-
Henue sana ax + by = ¢. I'padh KoM TAKOrO YpasHCHHA ABIACTCH NIPAMAN
JMHHA,

Cucmemoii NBYX AUHelHLIX YpasHeHuli ¢ ABYMS NIEPEMEHHBINM X H Y
ax+by=c,

Taxad cHCTEMA HMEET &AMH-
ax+by=c,.

Ha3BIBAIOT CHCTCMY BHIA {
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b

CTBEHHOS PEICHHE l'l-pll &aﬁ—;ﬂe nuee'rpemenm npn ﬁ=ﬁ~$&
a b a b

H HMeeT GecKOHEYHOE MHOKSCTRO pelIeHHI IpH E|-=£';=£‘-.
a, )

Jlna pemienna cucTeM ypaBHCHHI ¢ ABYMA NEPEMCHHEIMH HCIQNB-
3YIOT:

a) cnocod NOACTAROBKE,

0) coocol cnowenus;

B} c0CO0 aMEHE! ISPEMEHEOMK;

r) rpaduvecknii cnocod.

Tlpit pemicHHH CHCTEM 08yX HEANNelNoIX YpasHenusi TeM WIH HHEHM
cnocoboM ONYQAlOT ruNeiinoe ypacHenue U BANCe HCMONE3YIOT cnocod
[OACTAROBXH.

IV. 3aaanne Ha Ypoke

Ne 925 (a, B); 926; 935 (a, », ¢); 937; 940 (6, e); 943; 957 (a, 1);
958 (6); 967; 972 (a, 6); 973 (B); 974 (a, B); 981; 985; 993,

V. 3ananme B2 1oM

Ne 925 (6, r); 927; 935 (6, r, n); 938; 940(5,11),944 957 (6, B);
958 (a); 969; 972 (8, 1); 973 (n); 974 (G, r); 982; 986; 994,

VL lloanesenne ATONOB YPoKa

¥Ypox 98. Hepasencrna

Ifers: nosTOpHTE CHOCOGH PEIICHHA HEPABEHCTE K CHCTEM Hepa-
BEHCTS.

Xon ypoxa
L Cooliuienne TeMLI H IIeAH YPoKa

I1. KouTpoas YCBOCHEN MATEPHAJIA (CAMOCTONTENLHAR paboTa)
Bapraur 1
1. Pewnnre ypaBreHue.

3x +4x+2 Sx*-x+1
a) 3 ==

6) (3x=2Xx -1 =4(x-1)".
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_ 2. Petunre CHCTEMY YPABHEHHH.

) 10y -x=-21,
3x+5y=-T;
4 =
6 I +3y=9,
dx—-y=1.
BapaanTt 2

1. PemnTe yparHeHHE.
2 22 +5x+1 _ ?x‘—Zx—S;
2 7
6) (2x-I)(x—2)=5(x-2)".
2. Penmare cHCTeMY YpaBHenuii.
15y +x=129,
{2*-3y=-8;
6 {3|x|+2y=2,
3x—y=4,

IIL IloBTopenne npoiizennoro MATEPEANA

Pewenuem nepasencmea ¢ 0OnOH nepemennoi HasHBAIOT 3HAUCHHME
nepeMeHHOi, KoTopoe oOpalllaeT ero B BEPHOE YHCIIOBOE HEPABCHCTEO,
PelmMTs HEPaBEHCTBO — 3HAMKT HaliTH BCe ero pememm WIH A0Ka3aTh,
910 pewennii HeT.

HepaseHcTna, MMEIOIUME ONHU M Te %e PellleHHA, HA3bIBAIOT DAGHO-
cunbroidy. HepapeHCTBa, HE HMEIOUIHE PEIICHIH, TAKKREe CYHTAIOT paB-
HOCHTIBHBIMH.

Hepasercrsa OyAyT pasHocurbHuMu, €CIA:

1) H3 onsol HACTH HEPABEHCYBA NEPEHECTH B APYTYIO CIATACMOC C
TPOTHBONONOXKHEIM ZHAKOM;

2) ofe 9acTH HEPABCHCTBA YMHOMKHTE: HAM Pa3eNnTh HA ORHO R TO XKe
MONCKMTENLHOE YUCTIO;

3) 00e wacTH HepaBEHCTBA YMHOMKHTEH MAH PA3ACAHTL HA ORHO H TO XKe
OTPHUATEABHOE YHCNO, H3MEHHB [IPH ITOM 3HAK HEPABCHCTBA HA NMPOTH-
BOMONOKHRLIEA,

Ecnu cTapuTca 3azaua ualit obme pelieHHS HECKO/LKUX Hepa-
BEHCTS, TO I'OBOPAT, YTO KaNO PEIIHTE CucmeMy Nepasecme. Pewenu-
eM CUCMIEMbI NEPABEHCME ¢ OOHON nepemenHoli HAILIBAIOT 3HAUEHHE
NepEMEHHOH, MPH KOTOPOM BEPHO KANHOS H3 HEPABEHCTE CHCTEMBL
PewnTe CHCTEMY HCPABCHCTE — 3HAYHT HANTH BCS €€ PELICHWA WM AQ-
Ka3aTh, 470 pewenui Her.
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Memod unmepeasoe — nanGonee ynmpepcamsueii ¥ 3ddexrunaii
cnocol pemenns nepabeHcrs. Haxofsr 3Ha4eHHA nepeMeHHoH, npH
KOTODEIX JANEOC BHPAKCHHE PABHO HYNIO HIAH He HAMCCT CMBCHA, M

OTMEMAIOT HX Ha uucnopol mpamoii. CTpoAT AHarpaMMy 3HAKOB BEIpA-
ECHHA.

HeolxogsMoe MOMHHTE, IT0 NMpH NMPOXOAE €Uepe3 KOpeHb HeaeTHO
EPATHOCTE 3HAK BLIDIKEHAS MEHACTCS HA NMPOTHRONONOXHLIL, depes
KOPEHE eTHOMH KpaTHOCTH — coxparserca. Ha ocHoBanER DoCTpOeHHOR
JAMArPAMME 3AHCHBAIOT PELICHHE HEPABCHCTEA.

IV, 3ananue us ypoxe

Ne 1001 (a, r); 1002 (6, x); 1003 (a); 1004 (a, B); 1007 (a, r); 1008 (6):
1009 (a, B); 1011 (a, A); 1014 (a, 6); 1015 (a). )

V. 3ananne ga noM

M 1001 (6, B); 1002 (8, ¢); 1003 (6); 1004 (6, r); 1007 (6, B); 1008 (a);
1009 (6, r); 1011 (6, ¢); 1014 (8, r); 1015 (6).

VL Hoaseaenne HYOros ypoKa

Ypox 99. Dyuxunn
Iens: nompmocmmmﬁma(bymmnnnocrpocmma—
$uxor Gyrxumil. _
Xoa ypoxa
1. Coofmienme TeMLI H DOAH YPOKA

11, KouTpoasb YCBOCHRS MATEPRAIA (CAMOCTOSTEALEAN PaloTa)
Bapuaar 1
1. Pemmrme HEPAaBEHCTBO.

a) Gx-7Y 2(7x-3)%;

3 2
—— —
%) x-I x+2
x*+9x+8<0
2. Penmire ?
CHCTEMY HEPABEHCTS {_0’3"‘22,4.

3. Penmire Apoiinoe BepapencTso 9x° —2 < (3x+2)* <9x* +2.
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Bapuanr 2
1. Peninte HepaBenCTRO,
a) (5x—4)3 > (4x-5)%;
3
O e
2 +7x+6<0,
-0,7x24,2.

3. Pewne nBoiiHoe HepaBeHcTBo 4x° ~3 < (2x+3)% <4x” +3.

2. PewnTe cHcTEMY HepaBeHCTB {

111, [lopTOpenNe NpoiifeHHOTd MATEPHRANA

3apHCHMOCTL mepeMcHuOH ¥ OT nepeMeHHOi X HARHBAWT @ynuyuet,
eClH KAMIOMY 2HAUCHHIO X COOTBETCTBYET SAHHCTBEHHOE 3HAUCHHAE ).
IIpn 3T0M BENHYHMY X HAIBIBRIOT NE3QGUCUMON nepeMennoll (HITH apry-
MeHTOM PYHKIUHNN), BENHYHHY )y — 3q6ucuMotl nepemennoti (nin 3Haue-
HHeM GyHKIMH).

Ipagurom Pyuryu HASHBAIOT MHOKECTBO BCCX TOMCK KOUPAMHAT-
Holf MAOCKOCTH, A0CIMCCH KOTOPHIX PABHE 3HAYCHUAM ApIyMeHTa, a
OpAHHATH ~ COOTBETCTEYIOMMM 3HAYCHMAM JyHRIHM,

Touxa nepeceuenun rpaipuka GyHKIMN ¢ OCEI0 OPAHHAT PARHA 3HAYE-
uuio Qyuxan y = fx) mpu x =0, T. €. y = {0). Touxu nepeceuecHus rpa-
$HKa PyHKIMH C ocslo abcupcc (MY eme HA3WBAIOT HYMAMH (DYHKINHH)
ABNAIOTCA KOPHAMA ypaeHennd Ax) = 0.

Hpomencymxu suaronocmoancmea QyBKUME — IT0 TE IHAYCHAN rie-
PEMEBHLIX X, TIPH KOTOPHX G(YHKUHS NPHHEMACT NOIOKHTCILHEE
(v > 0) u orprmarencune (y < 0) snavenns.

Monomonnocme — Boapactanie WA youpanve ¢yuxkipu. OyHenms
y = f{x) nasuBaetcs eospacmaoweii, ecny GoAbILIEMy 3HAYCHUIO apry-
MCHTa COOTBETCTBYET OOnumee HaYenne ¢ymamm (T. . ecim x; > X,
10 1 fix;) > Ax)). Pyuxuma HasmBaercs yosiegioued, ecm GOmBmeMY
SHAYEHHIO APTYMCHTA COOTBETCTBYET MEHbUIEE 3JHAYCHHE (YHKIHA
(1. &. ecomt x5 > xy, TO f{x2) < f{x1)).

OGAacTE ONpeReNeHAN QYHKIMH HAINBACTCH CUMMEMPUYNOiE, €CIA B
Hee BXOAHNT H TOYKA Xy, H TOUKA (—xg} (T. €. TOUKA, CHMMETPHYHAA TOUKE
Xo OTHOCHTENBHO HAYANE KOOPIMHATHOM OcH).

OYRKIMIO HAIKBAIOT YEMHO, SCIA TIPH H3MEHEHHH 3HAKA apIyMEHTa
spavende Qysxumn Be memsaeres, T. ¢ fi-x) = fx). Fpadpux vernoli
DYHKIHE CMMEmPUYEH OMHOCUMETLHO OCH OPOUHAm.

OyaRuao HAZKBAIOT Hevemyoil, eCM NPH H3MCHCHWH 3HAKA apry-
MEHTA 3HAYeHHe QYHKUHE TAKKe MEHACTCA Ha MPOTHBONOIOKAOE, T. €.
J=x) = =fx). rpaqu HEUeTHOH PYHKIMM cumsempuven omrocument-
HO HauarRa
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OcnoBHLIC BMALI PANMOHATLHBX $YHKIMI

1. Jluneitnas gynxuma y = ax + b (rae a u b — HEKOTOpRE HHCNHA).
Ipadux pysrums — npamas munus. YacTHeie cyyan:

a) y = ax — npAMas MPONOPUMORAILHOCTE, TPAPHK MPOXOIMT uepes
HA%aN0 KOOPIHHAT;

6) y = b — npaMas, napamnensHas ocH abeumce;

B) X = ¢ — TIpAMan, NAPANRESNLHAR OCH OPIAMHAT.

2. Keadpamuuras dynxums y = ax” +bx+c (rae a, b, ¢ — HeRoTopLIe
uncna). Fpacux Gyuxuwan — napaGona. Yacasii ciyuaii y = ax’. Tpa-
¢k 1ol QyHRIM — napabona ¢ BEPIKHHON B HauaNe KOOPIHHAT.

3. dpobro-nunetinar dynxups y = ac+b
. ox+d

(rne a, b, ¢, d — HexoTOpHIE

uncna). Ipapux dynxin — runepbona. YacTnrili ciyuqail y=% — ob-

PaTHas NPONOPUMOHANLHOCTE, I'padux >Toli dynxnrm — runepbosna,
CHMMETPHYHAY OTHOCHTENHHO HAYANA KOODIHHAT.

IV. 3aganse na ypoxe
Ne 1018; 1021 (a, 6, B); 1023 (a); 1025; 1028 (a, B, a); 1029 (a, r),
1030 (6); 1032 (a, B); 1033; 1034 (8); 1035 (a, 8).

V. 3apanne ua fom
Ne 1019; 1021 (r, a, e); 1023 (6); 1026; 1028 (6, r, €); 1029 (6, B);
1030 (a); 1032 (6, r); 1034 (a); 1035 (6, ).

Y1, NoapeaeHne RTOTOR YPOKA

Ypoxn 100-101. ViToropas koRTpoALHAaR pabora
Iﬂem: APOKOHTPONHPOBATL 3HAMHA MO BCEM TEMaM Kypca Mo OHO-
THIHEIM BAPHAHTAM.
Xoa ypoxa
1. Coofmenme TeMBI H HeJH ypoxa
IL Xapaxrepucraka xouTpoasuoli pabors:

B zaxmodenne o0yueHAs IPOBOARTCA HTOTORAs KOHTPONLHaN pabora.
TipennaraTcs deq odunarosux no caoacrocmu eéapuarma. Ha nam

Barnay, HCOONL3OBAHME MTPH NOABEACHHM HTOrOB BAPHAHTOR pMOﬁ
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CIOXHOCTH Benieccoolpaiso H HEKOPPEXTHO. B OAHBAXOBHX YCHIOBAAX
NpoIliC H 3THTHES CONOCTABHTL PE3YNLTATH H Yonexs ydamuxca. Tipn
OKOHSATENEHOM NOABCACHAA HTOTOB, Pa3yMeeTCN, BEOOX0IMMO YIRTHE-
BATH BCC PesynsTaTHl o0ydenns (ONCHKH 33 KOHTPOJILHEIC MCPOIpRA-
mmommpammmmmummmypomnnm).

HI. KpaTepun onenkn paGors

BapuaHT TpagMuMOHHO CONEPAMT HISCTH 34034 NPUMEPHO OFMHAKO-
Boik cnoEHEOCTR. [103TOMY PEKOMERIYEM MCIIONB3ORATE Me e Kpume-
vy TIDH OLISHKE, ¥Mo # OAR sapuanmos 1 u 2 xoumpoashwix pabom npH
TexymeM obyueHny.

Onenxa «5» CTAaRHTCA 38 OITL PCIICHHEEX 3a1at, OUICHKA «4» — 38 4e-
THIpE 3aRa%H, OLCHKA «3» — 33 TpH 3aAawH. Onna 3axaMa ABIRETCH pe-
IEPBHOH U JiacT HEKOTOPYIO cBoboxY BRGOpA.

IV. BapuanTii xonTpoasto# paboTi

Bapnant 1 .
1
1. YopocTaTe BRIpaxenme (44»:2 25y2)(2x+5y = Sy]
2. Penmre 2":_:"’=-’-‘-1--§-.
x x+4

3, Pemere cHoTeMy ypapseml {ix_—siyl(lﬂ 4)=0,

4, Pemtte ABOIHOE HEPABEHCTHO 2<3—§x<4.

5. Ioctpoiite rpagax dysxmm y = x* — 3x, TipH KaKHX JHAYCHHAX X
yHKI IPAHRMACT ONOXKHTENEHBIC SHAYCHAS?

6. Com muanme oma B 6 pas, 4 9epe3 TOA OH CTAHCT MAANIIC OTHA B
5 pas. Yepes cxonseo ner cHE Gyaer Mnampe otua B 3 pasa?

Bapuanr 2

1
lvupoc'umnupmnne(%’ ltiyz)[?"’lc % 3x+4y)

5x+2 _4x+13

x  x+4
(x+4y)(x—3)=0,
x+3y=1.

2. Pemnre ypaenenue

3.Pemnmcncmuyypanuennﬁ{
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4. Penmnre ABOHHOE HEPABEHCTBO 3<4—%x<5.

5. MocTpoiite rpadux dyaxnmm y = 2x — x°. Tipn KAKAX SHAYCHUSX X
(yHEIEA TPHHHMAET OTPHIATEALHEIC JHaYCHIN?

6. Otel cTapne china B 9 paz, a 9epes rof OH CTaHET CTAPIIE CLIRE B
7 paz. Yepes cxonnxo ner orent Gyaer crapmie cuma B S pas?

Ypox 102. HoapeacHne uroros ofyuiennn
Ilens: 03HAKOMHTS YUALIHXCA C Pe3YAETATAMH O0yUYeHRA.
Xon ypoka
L Coolmenune TeMII B BCAH YPOKa

11. PeaymuTarsl Broronoil xonrponsuoii patorst

1, OrpameHne ONCHOK 38 KOHTPOIBLHYIO paloTy.

2. Tamuneie ommbky B 3agaTAX.

3. Pasfop 3aaa4 koHTpONsHOH paboTH (BHBEIEH Ha CTEHAE).

I11. Hrorn y1e6Horo roga

1. CooGmenue rofoBbix oUeHoK no anredpe (NOXBANMTL OTIHMYHO H
XOpOIIO YCMEeBAIOIMX IIKONALHUKOB, OOPATHTL BHMMAHHE HA cAabme
MECTa MeHeE YCNEBAIOIHX yqenuxon H AaTh PEKOMERALHA N0 HX npe-
OBORCHHIO).

2. OcofeHHOCTH MpPoMSHIETo YueGHOTO rofia (OTMETHTE TEME, YCBO-
€HHElE XOpOIIO, M TEMH, BLI3BEBLIHE TPYAHOCTH, o0paTHTL BHHMAHWE
Ha HeoOXOZHMOCTL AaNbHEHINEro PAIBHTHS HABHKOB NOCTPOCHHS Ipa-
$uKoB QYHKIHHA, peIICHAA YPABHCHHA, HCPABCHCTE H CHCTEM YpaBHE-
HHil, HepaBeHCTS).

3. I[NosppaBHTE ¢ OXOHYaHKeM yuebnoro roaa.

1V. CopuentHpoBath yyammuxca va I'HA no maremaruxe (ze-
TanbHas Geceaa o FTHA Gyzner nposeieHa Ha cRETYOUWIHX YPOKaX).



FocypapcrBeHHan
MTOroBas artrecrauus no anrebpe
(FTUA)

Ypoxn 103-104. l"ocynapmen;iﬁ
HTOrOBAN ATTECTALHN No aarebpe
(PaxynsLTaTHBHOE 3AHATHE)

I{ens: coolbmmEme ocHOBHEIE nonoxkennt ¢ THA H Hath peKoMcHAS-
IIMH O HAHCAHHIO IKIAMEHA.

OcHOBHLIC HOJIOKCART

B macrosmee BpeMs BOZHHKNA H PAIEABACICA HOBaA GopMa rocyasp-
creeHHOM (HTOTOROH) aTTecTalpiy Mo amrelpe B 9 Kmacce — AHANOr
EnuHoro rocyAapcTBEHHOTO 2K3aMEHA NO MateMatuke B 11 mmacce.
Taxas cucTeMa yxe HCNOJLIOBANACE NPH NPOBCACHHH SK3AMEHA B
9 xpacce B Aecatn pernonax Poccum: Mocxorckoit oGnactn, Kpacro-
napceoM kpse, Uenabumcroli, Ilcroscroli, Hoeropoackoit, Kemepon-
cxoil, Kamapunrpapckoif m apyrux ofnacrax.

OcHOBRHOC HasHAYcHHE HOBOH (oOpMEI 5K3aMEHA — BBEACHHE OTKPHI-
Toli ofpexraRHO HezABHCHMOH HponeRAYpH OLICHKH SHAHMN yuammxcs.
PeaynsTaThl TaKoH ONEHKH CHOCOGCTBYIOT OCO3HAHHOMY BHOOpY Aank-
Hefillero OyTH DOAYICHEA 00pA30OBAHAN, YIRTRIBAIOTCA NPH HOPMHPO-
BaHEN npodAmbELX 10 K1accos.

XApaKxmepucmuKa IKICMeRauBoRRoi pabome

PaGoTa cocTOMT 13 ABYX uacTeli, KaKAa% W3 KOTOPHIX HalpaBieHa Ha
NpOBEPKY OMPEACACHHEX NOHATHH, 3HAHKNH, HABKIKOB, HMECT CBOIO CHC-
TEMY OLEHOK B (annax ¥ pasHoe ofpopMIcHHE HA IK3aMEHE,

YUscre 1 nRanpaenena Ha npoBepry Gazopoli NOIrOTOBRKH yualllHXCH.
310l 9ACTEI0 NPOBSPAIOTCA: YCBOCHHE CMLICHa BaxHCHIINX TMOHATHI,
sHaEHe BckHelimux $axToB, YMCHEE NPHMEHATE HIBCCTHRIC CIIOCOOEI
peIcHHA HECMOKHBIX 3a/aY, MPUMCHATD JHAHAA B npocTelmAx mpak-
THIECKHX CHTYAIMAX.

B uacT | npencTaBieHH 337244 MO TEMaM: YHCHA, OyKBcHHEE BHI-
paxenus, npeo0pasoBaiug BLpaxenuii, ypaBHeHUs H TEKCTOBHE 3aaa-
YH, HepaBeHCTBA, GYHKUUM K FpaduKK, NOCHEIORATEABHOCTH W NpO-

B 31y uacre paborsi BxmioyeHH 16 3apanmii ¢ ufopom oreera (i3
YeTHpeX NPHBEACHARIX), C KPATKHM OTBCTOM M HA COOTHECCHHS YCIO-
Buli 3302 H B IPHBSACHHLIX OTBLTOB.
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B sx3aMeHaiMOHNEH ONaHK BNHCHBACTCA TONLKO OTBET, HHKAKHX
pemennii He IPHROANTCA.

3a xaKZOe BEpHO BHMOAHEHHOS 3AZAHHE 4YacTH | HauHcnsercs
0,5 G6anna.

Yacre 2 HampaeneHa HA NpoBepxy npodunmmposannoli (MOBBIIIEHHO-
To ypoBEA) NOATOTOBKM ydyammxca. [Ipopepmiorcs: yMeHHe pemiats
JOCTATOMHO CIIOXHBIE 3aJA9H ¢ UCTIONL30BARNEM PasiHIHBIX (AaKToR M
CnOcOGOB, BIANCHHE HCCICTOBATELCKIMH RABLIKAMM, yMcHHE HadTH H
[PAMEHHTH HECTAHAAPTHHIC TIPHCMEL,

B yacTu 2 npeacTaRneHk 3a1auM M0 TEMaM: BHIPAKeHHS H BX npeob-
Pa30BaHHEA; YPABHECHHE H CHCTCME YPABHCHHI; HEPABCHCTRA; QYHKIDH;
KOOpAHHATH H rpaguk; apudMeTHIECKAS H FEOMETPHIECKas Mporpec-
CHH; TEKCTOBLIC 3AMAYH.

B a1y vacTe paloTH BXMOYEHH 5 3aAaHMI W3 PasAHYHEIX PAIAEIIOB
KYpca. 3a5aHEs pacmoJiOkKeHH N0 HADACTAHHIO CJIOKHOCTH — OT OTHO-
CHTENBHO NPOCTHX IO AOCTATOUHO CHOXKHBIX.

Jlng sanannif YACTH 2 MpPEAyCMATPMBAETCA HONHAS 3AIMCH XOOA pe-
meHns,

Kaxaoe 3aganHe OLeHHBAETCH (B 3aRMCHMOCTH OT CIOXHOCTH) B 2, 4
dM 6 Gannoe (naHW oaHa 3amaua B 2 Gasnna, ABE 3aZayn no 4 Gaana 1
Ape 3amayuu no 6 Gannor).

Ha npopeneume sksamesa orpoautes 240 mud (4 4). TIpn srom Ha
BHINQJIHEHHE MACTH | otBoaMTCA 60 MHH.

Ix3aMeHAUMOHHAN paloTa NpeanaraeTca B HeTepeX BapHaHTax. Ka-
AOMY YUAIIEMYCA B HAYANE HK3AMERa BhmaeTcs GMAHK ¢ NOMHBIM Tek-
cToM paborn. OTBeTHI K 30ZaRMAM 9acTH | yuammeca OTMEYalOY B
OnaHke ¢ 3aAaHHAMH, YACTE 2 BHNOIHACTCA HA OTASABHBIX JIHCTAX.

Jns omeHKH pe3yNETATOB BHINONHEHHA PAbOTH HCHONB3YIOTCA JBa
KONHYECTBCHHEIX NOKA’aTeNq: pedrusr (cyMMa OGOUIOB 3a BEPHO Bhi-
NONHEHHHE 331aHM) 3 OLeHEA «2», «3n, «d» win «5», Ecau 2a wacrs 1
paloT nomydeHo MeHee 3,5 Gannop, TO 3T0T PE3YALTAT He KOMIICHCH-
pyercda BHOCIHCHHEM 3afaHHi 4actTH 2, H YUCHHKY CTaBHTCH OLICHKA
«2». Ecin obmit pefirnur no paGore swipaxacrca ApoOHEIM YHCIOM,
T0 oH OKpyT/Mercd ¢ m3beITkOM Ao Gnmxaiimiero nenoro ymena. 3a
1acTh 1 paborThl MOKHO MAKCHMAABHO NOAYUHTH 8 §anno., 3a yacTh 2 —
22 Ganaa, 3a Belo paboty — 30 Gannos.

CoOTBETCTBHE MEKIY PeHTHHIOM U OuEHKOH: 4—7 GALIOR — OLlenKa
«3», 8-15 Gannos — ouenka «4», 16-30 Gannop — oLCHKA «5».

11 A H. Pypyan, C.A. Toxscora, 9 xa,
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Ofmue pexoMeB aANE
0 BRIOAHCHERW YX3aMeHAKMOREOH paboTH

1. Maremanixy HAZO 3HATH. MeM syune Bu e¢ 2HAeTe, TeM Somsmie
GamnoB CMOXETE HAOPATSH, A 3HAYAT, NOAYURTE OoNce BRICOKYIO OTMCT-
KY H BOIMOXHOCTS OCTYNHTS B Npodantumil xnace um mxony, Hame
nocobue nozponser 3QPEKTABHO B YCNEMBEO DOATOTOBATECA IO BCEM
TeMaM, BXOAAIIMM B SK3AMeH (IEPREE IIECTE TEM).

2. Bumonngiite 3ananus SK3aMeHa B TOM NOPAOKe, B KOTOPOM OHH
Oane. 3aaaAmd 9acTH | CYMIECTBEHHO NMpOINE 3RJAHANH Y4cTH 2 H He
Tpebytor Muoro Bpemenn. KpoMe ToT0, K 3THM 3af2BHNM NPHBEACHH
BAPHAHTH OTBETOB, H MOXHO JAHGO ONPEACHNTh NPABRIABHHMN OTBET,
nub0 HCKTIOYATE ABHO HEBEPHLIE OTBETH (CM. Aanee).

3. Ilpu pemenuu 3ananuii UacTH | He TPATETE BpeMs HA AKKYPATHYIO
3amuch B 000CHOBaHHKE pellieHyii. Bama 3anata — onpeReanTs NpasHIb-
HEIii OTBET, KOTODEHT OGBOAHTCA B TEKCTE 3aJaHKA HIH BNHCHBACTCA HA
CIICUAUILHOM MECTE,

4. ing 3xOHOMHH BpEMEHH MPOITyCKAiTE 2a/laHie, KOTOPOS HE YAaeT-
€A BMIOJHHTL CPady, H NMEpexoauTe X cnexyiomeMy. Ecnu nocne Bei-
TONHEHHA 3aJaHuii Y BaC ellie OCTAHETCSA BPEMA, BH CMOMKETE BEPHYTHCA
K NpONYILESHHEM 3aIaHHSM,

5. Konrponupyiire ppeMa Ha BrINONHeHKE 3a88HNlt (Ha nepByio Jacrs
haetca #e Sonee 60 Mun). He 3auuxnupaiirecs Ha HepemeHRoH 3a0a3¢ —
AyquIe e¢ NPOMyCTHTE.

6. B ocTaBuIceca BpeMA NEPEXOANTE K PelllcHHI0 Bolee CROMHEIX 3a-
Hanuit wacTa 2. 30eck BaM NOHano0sTCA BCe YMEHNS H HABBIKH, TBOpYE-
cruit HecTAHASPTHHIE nogxon K 3amave. Jake €M B A0 KOHIA M¢
petiNTe 3amavy, TO CAeNaHHWE 3Tansi 3anauus Oyayt oneHeHnl. Tly-
rarncd ITHX 3aaHmil He CeAyeT — oHH OasHpyioTcs Ha Gonee NpOCTRIX
H W3BeCTHBIX 3amauax. OOpamaitre sHUMaHRe Ha O0OCHOBAMHOCTS pe-
WeHKi B 2THX 3a2aHMAX. 3a0aHKA HACTH 2 BHINMOIHAIOTCA HA OTACHBHEIX
AHCTAX. -

7. Kak npaBnio, B BHYUCITHTENBHEX 3AJA44X OTBETOM ABIAETCHA He-

noe smecno. Ecmn y Bac nomyunncs apyroit orser, Gmctpo nponepm'e
XOJA PCIICHHA M MATEMATHYECKHE PacueTsl.

CoBeTnl 10 BMIOIHeHH) 330a8mil 9acTr 1

B uactu | THA ecth 3ananus ¢ ssi6opoM NpaABEALHOTO OTBETS H3

YeTHIPEX [PEANOMEHHBIX BAPHAHTOB. PaccMOTpHM DpHEMEL, KOTOpHIC
NO3BOJNIOT THOO ONpeAtHHTE NMpaBWILALE OTBET, JHOO HCKMIOMHTL
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4BHO HeBepHbie OTEeThl. IpORIUIIOCTPHpYEM TH NMPUCME DPHMEPAMEA
H3 papuanToR [HA.

Cnocol xonmponsuax mouex
Oreer OpoBCpReTCA JUIE HECKONBEHX (HaHGONee MPOCTHX) 3HAMCHHH
nepemensrX. Coocol mpumenserc B npeoOpasoBanuax Brpakenuii,
NPH peInCHAR HEPABEHCTB K T. A.

Hpunep 1

VnpocTare suipamenne (@~ 4) — 2a(3a —4).

1)—54* + 16

2)—S5a*+8a-16

3)-54°+8

4)-54+8a-4 .

TipupesicHREIE OTBETR! CLIEMAIOTCH CBOGONHEM wieHoM. TloaToMy
MOACTEBPHM, HANIDHMEP, 3HaucHHE 4 = ( B JaHHOC BHIPAKEHHUC M B Ba-
praET: oTBeroR. [IpA NOACTAHOBKE B BLpTKCHAE HOMYTHM (~4)° = 16.
IpH NOACTAHOBKE B BAPHAHTH OTBCTOB TONLKO BapyanT 1 AaeT TOT XKe
pesyabrar. TakuM ofpasoM cpasy onpeneisercd NpaBANBREN BapH-
aHr.

" Omeem: 1.

Hpunep 2

H3pecTHO, 910 @ — yHCAC Hedernoe. Kakoe B3 npupenenHRIX wHCEN
ABIACTCA GETHEIM?

1)3a

2)a+2

3)2a+1

Hai+1

Boakuen moboe HeveTHOS THCNO, HAPHMED 5, H OACTABMM BMECTO
a B BapranTH 018eToB. CoornercTeenno nonygaes: 15, 7, 11 u 26. Bu-
JAM, TTO TOIBKO AN BADHAHTA OTBETA 4 NOMYIAETCA 9ETHOE THCIO.

Omeem: 4,

Hpunep 3

Cpasnure & n &, ecnn H3BecTHO, YT0 0 <a < 1.

N <ad

Na>d

Nd=a

4) nng cpaBHEHHA HE XBATACT NAHHEIX

Jake e 3HAA CROHCTE UMCNOBHX HEPIBSHCTE, MONKHO B3gTs moboe

4HCIO g, YRoMIeTBopaioinee HepaseHCTBY 0 < a < 1, HanpAMep 9BCHO
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%. Haiinem az=% " a’-—-i—. Taxm%«‘l? 10 & > & W NpaBMiL-

HEli Gy et oTReT BapuaHTa 2.
Omeem: 2,

Cnocob zpaieusssix movex
Ipu pemenns HepaseHCTs (MIH 33234, CBA3AHHLIX ¢ HEPABSHCTBAMH)
OTBETH MOTYT PAIHUATLCE FPAHMCHBIMM TOYKAMH TIPOMEKYTKOB. Tlo-
ITOMY NPOBEPKY HaJo0 HAYMHATE UMEHHO ¢ 3THX Todek. Cnocol peme-
HHSA TIOXO0XK HA IpeAbLIYIIHI,

IIpumep 4

2x+420,
Petmiere CHCTEMY HEpaBeHCTS {15-3:50.
Dx>-2
2)x=5
N-2<x<5

Hx<S5ux=2
Bapuantst oreetoB 1 B 3 ornnuatorcs ot oteeroR 2 H 4 TeM, 9TO B
HHX BXonuT TOYKa X = —2, [TosicTaBuM 710 IHAYCHHE B JAHHYIO CACTEMY
2-(-2)+4=4, m{oao

" Tax KaK BTOpOS
15-3-(=2) <0, 210, ¢

REPABCHCTBO CHCTEMBI HE BEPHO, TO M BapHaHTH oTeeToB 1 M 3 He Mo-
YT OLITE BepHLIMH.
ITposepHM Teneps BAPHAHTH OTBETOR 2 U 4. Bo3bmeMm Touky x = =5,
2:(-3)+4=0, —-620,

WM
15-3-(-5)=<0, 30<0.
HEPARCHCTBA He BepHH. [To3ToMY NpaBHNbabLIM Gy aeT BApUaHT 2.

Omeem: 2.

Hpunmep §
Peunrre nepasencrso 2x - 3(x + 4} <x +12.

YDaRHCHHHA M NOAYUHM: {

BXOAAMIYIO B OTBET 4 H MONYYHM: {

1)x2—12 R T TV F IR IR TR RTRVINRN IR
2)x> 12 i I,
3)x5—12 u' 2
4)x$12 FITETSFINEN -
-2 3
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IporepuM npenjaraeMeie BApRaHTH 0TBETOB. JIng yaobcrsa n3olpa-
3MM HX HA KOODAMHATHHIX 0CAX. [IpoBepHM CHaYaNa BapHAHTH OTBCTOB
3 n 4. BoasMeM TOuKy x = —14, BXoasnIyo TONbKo B 3TH oTBeTHL Tlon-
CTABHE B HOPABCHCTBO, momyqnM: 2(—14) - 3(~14 + 4) =< —14 + 12, unu
2 £-2. Tak xax HEPABCHCTRO HEBEPHOL, TO OTBETH 3 H 4 OTHAAAIOT.

Tenepe pasGepemca c BapuanTamMu orBeroB 1 B 2. BoaeMeM Touky
x = 0, KOTOpas BXOZNAT TONLKO B OTBET 1. ITOACTABME B HEPAaBEHCTRO,
nomysuM:; 2+ 0 - 3(0+ 4) <0 + 2, mmu 12 < 12. Tak KaK HePABCHCTRO
BEpHOE, TO NpaBnALHEM OyaeT oteer 1,

Omeem: 1.

Crnoco6 ouenku eeaunun
B pane cnyuacB yRaercs OLEHHTh BENHYMHE, BXOASIME B 34124y, W
BHOpATL NPAaBHAbHBIH OTBET.

Hpumep 6

Kakwe uensie 9ncia 32KmoMeHbl MEXTY THCRAME -Jl_S H JB‘_S?

116,17, ..., 34

2)3,4us

3)4,5u6

4)4us

Tak kag 15 = 16, 10 JI_S gyTs Menbme 4, Ama oueHox GyaeM cun-
TATH, 4TO 370 %3,9. Uncno 35 =36 n \/ﬁ YyTh MEHbLIE 6, A1S OLEHOK
GyneM cURTaTh, UTO 510 25,9, OrMernM uHena 3,9 o 5,9 Ha KOOpAMHAT-
Holi ocH. Buano, 910 B npoMexyTox 3,9 + 5,9 nonaaaioT TOARKO ABa
uensix Tacna: 4 u 5. IlosroMy npaBwisHEM OyAET BAPHAHT OTBETa 4.

:.INHI.HIJIJ.HIIHH: _—

39 59

Omeem: 4.

Hpumep 7

Haiigare mwiomans OpAMOYTONBHEKL, CTOPOHE KOTUPOTO paBHLI
J§_+1 1 V5-1.

1)24

2)6

34

4) 6-245

OueBHIHO, WO /S qyTs Gonbine 2 (A4 OICHOK J§w2,2)."l‘ornac'rq-
PO MpsMoyrombEMKa V5 +1%22+123,2 B 5-1%2,2-1=12.
A ero nnowmams NpAMEpHO pasHa 3,2 - 1.2 = 3.8, YaurtniBag, 9710 B OTBE-
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T¢ 4 BeIHYNHA 6—2J§==6—-2-2,2 = 1,6, enaAM, ¥TO Haubolee NOaXo-
Aamnail oTeer 3 (koTOpLIi AeliCTBATENEHO JBINETCA HPABRILHLIM).
Omeem: 3.

Hpumep 8

Via0KHTe HAUMEHLIIEE H3 YRASAHHEIX YHCET: -g-; %; 0,67:0,7.
4
1) -
) 5
3
22
) 4
3)0,67
4)0,7
Jlerxo TouHO wn NPROAHIHTENSLHO 3ANHCATH 0OMEHOBEHHEIE APOGH B

BHAE RCCATHIHRIX: 4-—08 ] %:125 Teneps, cpassue wicna (,8;

1,250,671 0,7, mwm, 910 HaNMeHbimM sangercs uueno 0,67,
Omegem: 3.

Criocol nposepru paasepnocutia omecma
B 3a3898X ¢ TEKCTOBLIM COACpRAKHEM H B 3a7a4aX, CBASAHWHEIX C
tbusukoii nin reomeTpHeii, MONE3HO NPOBEPHTH PAIMEPHOCTL OTBE-
Ta. ITO NO3BOALET CPa3y OTOPOCHTE SBHO HENPABANLHEE BAPHAHTE
OTBETOB.

Hpumep 9
Bupazare u3 GopMynH CKOPOCTH PaBHOYCKODCHHOTO NBIKCHHA
v=yy+af ppema t.

a
2) ‘=_\_?9—_‘P
’ a
3)¢=alv-wy)
4=

V—“.
BCHOMHEM PasMEPHOCTH BENASHH, BXOASHIMX B JAHHYIO (OpMYIy.
CXOPOCTH V H ¥o H3MEPAIOTCA B M/C, YCKOpEHHE @ — B M/¢%, Bpema £ —B €.
IIposepum pasMepHOCTS npmn; gacTel NPHECACHHKIX OTBETOR H MO-

oy MM MM W MM
nyml)—c—c;) c“°;3)cc=" Y Sra=g

c

0



Ypouu 103-104. Focydapomeensan umoaosan EMMecmalus no anselipe am

BapnasTil oreeToB 3 W 4 cpazy otnamawr. Bapranti 1 ¥ 2 nMeror
OAMHAKOBYI) Pa3MEPHOCTh, MOITOMY NPHXOAHTCH MCTIONBIOBATE 3Apa-
suiit cMuicL Ilpn a4 > 0 Teno yckopserca m v > W), T. €. pa3HOCTh
v — v > 0. Torna s ciyaae orsera 1 nonyuaes: > 0, B ciyuae oTpeTa 2,
Haoboport: ¢ < 0. Tak KaKk HHKYTO HE 3HACT, YTO TAKOS OTPMLATEIRHOC
BpEM4, TO NPABRILELM Gynet oteer 1.

Omeem: 1.

Ilpumep 16
Or ropoaa 1o nocenka apToMobHns noexan 3a 3 4. Ecim 66 on yBe-

ANYHN CKOpOCTR Ha 25 Km/u, TO 3atpatun 6M Ba 30T NHYyTL Ha 1 4
Mensuie. Yemy paBHO paccTOAHMEE OT ropofa A0 NOCeNKa?

Ilycts x KM — paccTosHBE OT roposa 1o moceixa. Kakoe ypasneHue
COOTBETCTRYET YCIOBHIO 3aRaA?

X X
) 2-2=25
)373

X X
2) ===—=25
) 3 2

32225
X X

93-2.25
x x

B npaBoii yacTH BCeX YPaBHEHHHA CTOMT BEJHYHHA YBEIHUCHHA CKO-
POCTH, OHa u3MepAeTca B kKM/u. B nesoil sacvH aucna 2 u 3 coorrer-
CTBYIOT BPDEMEHH ABWKCHHSI ABTOMOOHAR ¢ YBEIRUCHHOH CKOPOCTBIO H
peanbHOH CHOPOCTBIO. 2TH MHUCHa (BpeMA) MMCIOT pasMEpPHOCTD 4.
OnpenenuM pa3MepHOCT: JNEBBIX vYacTeH KAKZOTO BADHAHTA OTBETA:
1) &M ;4= kM 2) KM 2w = kM3 3) u kM = 9/km; 4) 9 2 kM = 9/km. Tlo
HECOOTBETCTBHIO pasmepHocTell nepol H mpawoil uacTedi ypasHeHUSR
BapHaHTH 0TBeTOB 3 B 4 ornajaior. PasbepeMca ¢ BAPHAHTAMH OTBETOB

X _Xx
1 1 2. Tak Kax x — RONOKNTENBHAA BEIHIUHA (PACCTOARNE), TO 3 > 3

3HauKT, Bupaxenue- %—-§>0, a BrIDAKEHHE -;;—§<0. Tak xak B

npapoii YacTd ypaBHeHHH B 0TBETaX | 1 2 CTOHT NONOKHTENBHOS qnc.nc;
25, To mpasuabHbLIM Gyner oteer 1,
Omeem: 1.
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Cnocob nposepxs omeemoe o YCAo0&uw
Hnorna, nConu3ys ycnoBye 3044, MOKHO Cpasy IIPOBEPUTE OTRET.

Hpumep 11
Pemnte ypaRHeuue %x‘ -12=0,

Dx =2, 2=-2
2)x=2
3)x| =6,x2=—6
4)x=6

Tax xaK B AAHHOM KEAAPATHOM YPABHEHHM HeT nuAciHOro 4ieHa, To
€10 KOPHH SBIMIOTCH CHMMETPHHHEIMHA YHCIAMH, T. €. eClH YPaBHCHHRE
HMEET KOpEHb Xg, TO HCJIO —X) Takxke GYACT KOPHEM 3TOTO YpaBHEHHA.
MozroMy BApHAHTH OTBETOB 2 H 4 (KOTOPHE CONEPIKAT TONLKO ONHH
KOPEHb) ABHO HE IOAXOAT.

Tposepum oteer 1. TloacTasum B ypaBHeHHE, HAnpuMep, 3HAUCHUE

x =2 H NONyIHM: %2‘ —12=-—10§¢ 0. 3uaqauT, oreeT 1 TOXKE HE NON-

xongt. Hrag, npapnisnei otseT 3.
Omsem: 3.
Hpunep 12
x+9 x-1
Penmeypasne&meT-T=
1}-23
220
3)-6
4H-9
IpoBepHM UPRBEEHHIE OTBETH, MOACTARNNS BX B JICBYIO T8CTS
ypapHEeHHA. TTomy oM. .
-23+9 -23-1 14 4
— - —S
1) 3 3 3 +5+#2;
2) -20+9 -20- l____u 31_ v 41d4n2
3 5 3 5
649 —-6-1 7 .2
3 - =l+=m2=x2;
T A
4 '9+9-%—o+2=2. TipaBimast oTBET.

Omeem: 4.
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Cnocob ofipamnoii 3adauu
JlocTaTouHe 4acTo B 3a8a4aX, CBASAHHEX ¢ NpeoOpasoBaHHAMH BHI~

paxennii, Opole pemnTh OOPATHYIO 3aMa4y H TeM CAMHIM IPOBEPHTS
MPUBCACHHIE OTECTH.

Hpumep 13

Viakure BHPOKEHHE, TOKACCTREHHO PABHOS MHOTOWIeHY 4% — 6xy.

1) =2x(=3y — 2x)

2) —2x(3y — 2x)

3) —2x(3y + 2x)

4) —20(2x -3y)

Oreernt npeacTarngoT cofoli paznoxenHe HEKOTOPOTO MHOTOUEHA
Ha muoxurend. Ecnan npu packphrrins cxofok B BADHAHTaX OTBETOB
MOMYYHTCA RAHHEIH MHOTOWICH, TO Pa3nOKCHAE HA MHOXHTENM CACna-
HO NPABANEHO. Tak Kak B IBHHOM MHOTOWICHE KOM(MDHIHCHTH WICHOB
fPOTHBONIONGEHK 710 3HAKY, TO B OTBETAX B crobkax koxdduimentr
CHAracMhixX Takxe GyAyT NPOTHBONIONOKHE 1O 3HAKY. T103TOMY OTBETH
1 8 3 cpasy Moxuo oTOpocHTs. PackpoeM crofxH B oTBeTax 2 M4 M

NONY4HM:

2)—2x(3y — _—::?v +4# (,ualmuii MHOTOWIEH);

92025 3p)=
Omgem: 2

IIpuuepM

H3pecTHO, 4TO BEPHO HEPABEHCTEO X > ¥ — 2, Kakoe U3 npHeefeHARX
HEPABEHCTE TAKKE SABIACTCS BEPHRIM?

Dx-y>z

yy>x+z

3)z—x>y

z>y—x
&mmmmnmnnmmmouwm
IO HCPARCHCTEA: CJICRA — NECPEMEHHAL X, CIpABA — MICPOMCHHEC ¥ H Z.
INonyuaem: 1) x>y +z; 2 x<y~-z3)x<z-y, 4) x>y~ z. Bagno,
4T0 TORBKO B HOCACAHEM CIY4ae HEPABEHCTBO B OTBETE H JAHEOS Hepa-
BEHCTBO COBHARAIOT.

Omsem: 4.

JApyzue cnocobu
B mpocreiimmx clywasx MOXHO HCIIONE3OBATE Co00pazeHms, OCHO-
BAHHBIC HA 3APABOM CMBICHE M O9CHE NOBCPXBOCTHOM 3HAHHH MATEMA-
THKH.
Ilpumep 15
Cpenunii Bec AcBOYCK TOTO e BO3pacTa, 910 M Mamia, papen 36 kr.
Bec Mamm cocrarnser 110% cpeaneroe eca. Cxonpko pecut Mama?
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1})324xr

2)39,6 kr

3)36xr

4)3,6 kr

Tak kak pec Mamn coctannser 110% cpeanero peca (T.6. HECKONEKO
Gonbme cpeAnero Becd), 3BAaYHT, oHa BecAT Gombine 36 kr. 3 nmero-
AXCH Bapuamon OTRETA NOAXOOHT TONEKO OTBET 2.

Omeem: 2.

Tpumep 16

H3 ponmoro Gaxa, BMECTHMOCTE koTopore 100 1, uepes OTKpHITHIA
EPaH BHITEKAET BOAA €O CRKOPOCTHIO 5 n/mun. Konnuectso Bonsl y, 0c-
ralomeiica B 6aKe, spmieTc QyHKIHEH BpEMEHH X, B TEUCHHE KOTOPOTO
BETexaer Boja. 3agatire 31y dyuxugio dopmynoif.

Dy=100-5x

2)y=5x

3)y="5x-100

4) y=100-2
x

Hs 3npaeoro cMEIC/Ia NOHATHO, YTO C TeUeHHEM BpeMeHH x B Gake oc-
TAETCA BoE MeHblIe M MeHnwe Boaul y. [lostomy y(x) aomxea OuThH
ybuBarowefi gpyniupeil. 3 npuseacnrex Gynkunii Toneko QyHKUAA
1} y = 100 - 5x smasercs yOuparouess. Ecnn BaM 1pyaHO YCTAHOBHTS
MOHOTOHHOCTD (YHKUHM, TO AOCTATOYHO CPABHUTL 3HAYEHWA NPHBC-
ReHnpX $yHKwMA, Hanpumep, npu x = 1 1 opH x =20.

H3 npHBEAEHHRIX NPHMEPOR BUAHO, MTO NPOCTHIE MPUEMBI MO3BONAIOT
HaiiTi NpaBMIBHBIE OTBETEH MHOTHX 3a8anHil, akTHUeCcKH He pelHas Hx.

Ypoxu 105-106. Jemoncrpaunonnsniii Bapuant F'MA
(PakyanTATHBHOR 3aHATHE)

Hers: nath npeACTaBIEHME O CTPYKTYPE H CHOXHOCTH BADHAHTA, pa-
3006paTh ero K OTMETHMTD ero 0COBEHHOCTH.

Jlanee npuBenemM BAPUAHTH K3AMEHALTHOHHOIH PaboTh C pellleHHAMM,
MO KOTOPhIM MOKHO CYAHTE 00 YpoBHE CIIONHOCTH 33RAHUIE M Mx pac-
npeaeneHWy Mo TeMaM. B 4acTu 2 nocne HOMepa 3aaHHA B cKoOKax
YKazaHo 4HCIO OanaoB 3a 310 IaJAHHE. PCKOMCH,IWCM BaM CaMOoCTORA-
TENBHO BLITOAHATE BApHAHTHL. B cnyuae sarpyaneunit moxno obpa-

THTRCA K pasbopy saprawra.



Ypowu 105-106. Semotcmpaipionned) sapuaim FA 35

Bapmanr Ne 1
Yacrn 1

1. InarpaMma AUIOCTPAPYET pacnpenclicHAe YIAImAXCA MKONE Me-
XKIY HATANLHLIMH, CPCOHHMH H CTAPIIAMA KnaccaMi. CKOMLKO MpOLEH-
TOB BCeX yuamuxca yunres B 1011 wnaccax aroif mxons?

Yuammuecs Vuammuecs
59 xnaccop 1-4 gnaccos
3%

Yuammecs
10-11 xnaccor

Omgem:
2. Hatiaprre cymmy, 3uauenne xotopoit Gonsme 1.
1 2. 1.1
1) 0,45+= ) —+=+=—
D0.45+3 )9*3%%
2) 0,54 +§ 4)0,27 +0,28 + 0,29

3. Ha xoopauuarHoii mpamoii ToaxamMu n3oGpaxensl uncna a u b. On-
peacnuTe, Kakoe U3 uicen anaterca Hanbonsmum: 2a, 2b wiu @ + b,

b > -
a 0 b
a+d 32
2)2a 4) pus oTBeTA He XBATACT NAHHEIX

4. Halinwre 3HAYCHNE BHPAKCHNS %xy npH x=412, y=J?_o.
Omsem:

5. TlpanATep neYaTacT OAHY CTPAHMIY 38 6 ¢. CRONEKO CTPAHAD MOXK-
HO PacuedaTaTsh Ha TOM MPHHTEpE 34 f MEH?

1)6ic 3)0,1:¢
2) 10t ¢ 4 %c
m-n mt+n’

6. YnpocTaTe BHpaxeHHE —_—
m+n m-n
Omeem:
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7. Haiiawme anauenne sppaxenna (27 - 3747

1
1) - 3H-9
)9 )
2)3 4 -1
9
8. YopoctuTe BHpakeHue 33-V12+2.
Omeem:
9.Pemmeypaaueaue§+x7_1= .
131 3)s
2)1,4 4)54
10. Kakoe B3 ypaBHCHHIA He HMeeT KopHe?
D2 -3x+1=0 N3P +4x+1=0
)2 +4x-1=0 937 -2x+1=0

11. HAna xaaxﬁoﬂ CHCTEMEl YPABHCHHA YKIKUTE YHCIO &€ PeIlieHui.
(,[Lnxmmncnonmyﬁrcrpmbm;rpatpuxypasnemx’+ =4 m30-
6paxen Ha pHCYHKE.)

2

- 2 492 = 2 44t =
N {x‘+y’_4, 2 {x +)y =4, 2 {x +) =4,

y=x y=x'+2; y=x*+3.
a) Het pemenmi B) ABA pelieRus
6) omo pemienue T) TPH PEIICHHA

12, Karoe 13 CAeayIoNHX YHCEN He SBNSETCA PEINCHHEM HCPABCHCTEA
93> 10x-27

1)-4,9 3)-11
2)-1,7 4)-0,7



Ypouit 105-106. Josmorcrmpayuoneit eapusmm MHA 7

13. CpasHuTe, €CIIH BO3MOXHO, THCAA 2 H ¢ NPH YCJIOBHH, 4TO 4 > b U
b<e. .
Na>c ac=<c
Da<c 4) cpaBHHTH HCBO3MOMKHO

14. B sputentHoM 32ane 15 panoB. B nepsom paay 10 mect, a B xaok-
IOM CTICAYIOWIEM HA 08RO MecTo Gonbiue, 9eM B npennaymeM. CKonbko

MECT B 3PHTENLHOM 3ane?
1) 255 mect 3) 120 mecr
2) 165 mecr 4) 75 mect

15. Ha xaxom pucynke nzoOpaxen rpadux gynxumn y = fx), obna-
naomeii cpoiicteamu f0) = 2 B QYHKUMA BO3IPACTAET HA NPOMEXYTKE
(oo} 112

1 2)

"\ ”)

2 ‘
/ 2
i . 1
0 1 X
4 -
/ \ -1 0 x

3) 4)
| 7 A

. 7T

16. I'padHk NOKAsHBACT, KAX MEHANACH HeHA GCH3HHA B TCUCHHE Me-
caua. Onpeaemite, Ha CKONBKO NPOIEHTOB BHPOCTA €r0 LiICHA 33 MECHl,

=
_I
]
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g\
i21
10 4
3
61
44
24
+ ’ 4 -
0 10 20 30 x
1) ua 100% 3)Ha 20%
2) ua 60% 4)ua 2%
Yacrs 2
3a* -4a+1

x(x-2),ecnu x 20,

18. (4 Ganna.) Mocrpoiite rpadux Hysxmam ?={,(2_x),mx<o.

TIps KaKuX 3HAYCHMAX X PYHNIAA MPHHEMACT CTPHUATENRHEE 3HaYe-
HHA?

19. (4 6anna) Ha peyx kONEpORANEHEIX MAIIHHAY, paSoTalomux on-
HOBPEMEHEO, NOXHO CACHATH KOIMIO HAKETa NOKYMEHTOB 32 10 Mum. 3a
FAKOS BpeMA MOXKHO BRHIIONHATE 3Ty paboTy Ha kaxnoli Mamuke B OT-
RENLHOCTH, €CIIM M3BECTHO, YTO HA NEPBOH MAINHHE €8 MOXHO CHenaTh
Ba 15 man GsicTpee, 9eM Ha BTopoii?

20. (6 6annop.) Haiizure 3HaueHMe m, IPH KOTOpOM TouxH A(3; 15),
B(9; 5) u C(24; m) nexar Ha ONHOH NPAMOH.

21. (6 Gannon.) Tlpn xarnx 3navennax k wacno 0 BaxonuTcs MeXIy
KOpHSMH ypaBHeHE X - 4x + (2 - K)(2 + k) =07

Pemenne 3apanuii pabornl
Yaers 1

1. YUncno Beex ywammxcd B mxote npameM 3a 100%, Toraa umcno
ywamuxca B 10~11 knaccax 8 cOOTBETCTRAH ¢ AHATPAMMOI:



Ypoxu 105-106. fosmoncmpayionnii aapugsm FHA e

100 - 48 — 34 = 18 (%).

Omgem: 18%,

2. lepepepen obuxnoBeanEIe APOOH B ACCATHINLIC H ONCHUM OpPH-
BCACHHEC CYMMEL:

1) 0,45-!-% »0,45+0,33<];

2) 0,54+§ = 0,54+ 0,66 > ;

3) E+;+—==0,22+l} 33+0,17 <1;

4)027+028+029<1.
Buaso, oT0 TONBKO CyMMA BTOpOroe oTeeTa Sonbine 1.
Omsem: 2.
3. U3 npuseedanoro pacyska suaio, uro a < 0w b > 0.
MNosromy nerxo omeunts wicna: 2a < a <0, a<a+ b<bn
2b > b > 0, Hrak, nanbonsinee ancno 25,
Omgem: 3.

4. TlogcTaBuM B BHIpaXeHHE %xy BeIMYHHEL x=\/ﬁ H yz\ﬁ ]

T9”
2
Omeem: —.
3
60
5. 3a 1 MHA NPHHTEP pacneqaTaeT -6-—=10 crpaany. [lorromy 3a ¢
MHH DPHHTEP PACNEYATAET 10¢ CTPaHHLL
Omeem: 2,
6. Paanowuy 3HaMeHaTenb BTOPOiH ApoOH Ha MHOMHTCAH, APHBEACM
m-n_nf+f _
00 I
npobr x Tueny 3HAMEHaTeNto W BerTem HX. Momyam: — o
_m-n__ m+nt _(m-n)-m'-n' e -2mn+r’-m’-n’ _
m+n  (m—n)m+n) m - m-n
= — 2""'
m—n
Omoem: — 3""': .
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7. Hcnonnays crolicTea AekcTeuii CO CTENCHIMR, HAMAEM 3HAYCHWE .
spipakenna (27-34)Y =(3*-37%)Y =37 = 1.1

32 9
Omeem: 1.
8. Bo pTOpOM BHIpAXeHHH BHHECEM MHOXMTEIL H3-NOX KOPHA H

yopoctum  pupamenne: 3v3-v12+42=33-V4.3+42 =
=33-2M3+V2=3+42.

Omsem: 3 +/2.
9. Bee wieHN ypaBHCHHA §+-x2;l-4 YMHOXHM H3 G H NOAyauM:

x+3x—1)=24=22x+3x-3=24= 5x=27, omxyaax=354.

Omeem: 4.

10. /s npHBeNeHRLIX KBAAPATHLIX YpaBHCHuH HalineM auckpmMu-
HAHTHL B TONYTHM:

1)2¢ - 3x+1=0,D=9-4-21 =1 > 0 (umeer 2 KopHs);
2)2r2+4x—l=0 D =16 —42(-1)=24 > 0 (umeer 2 xopHn);
3)3x% +4x+1=0,D=16~431=4> 0 (umeer 2 xopus);
4) 37 - 2x+ 1 =0, D = 4 - 4-3-1 =—8 < 0 (Be AMeeT KopHeii).

Buapo, 970 TONBKO YpaBHeHue 4 He HMEET KophHei,

Oneem: 4,

11. ¥YyreM, 4T0 BTOPOC YpaBHEHHE cnmuummnapaﬁony Ha-
OpARNCHHYIO BETBAME BBEpX. PACCMOTPHM TPH NPHBEACHHLIE CHOTEMB
M MOy qYHM:

1) napaGona y = x* BEIXOAMT W3 HAYANA KOOPAHHAT H TIEPECEKACT
OKPYXHOCTE X° + ¥ = 4 B aByX Toukax. [JoaToMy Takas cucTemMa

MMECT B4 pewenvs, T.¢. 1 — B

2) napabona y = x* + 2 pexonuT u3 TouxH (0] 2) 1 HMEET ¢ ORPYX-
HOCTBIO X° + )7 = 4 TONBLKO 3Ty OfHY 00myI0 TouKY. [TosToMy
TaKaf CHCTEMA Huif HMeeT OAHO peineHye, T- €. 2 — 6;

3) rapafona y = x~ + 3 seIxomuT U3 Toukn {(0; 3) B pacnonaraercs
BHIIIE OKPYAHOCTA X° + )7 = 4, T. €. He HMeeT ¢ Reli obuux To-
uek. IToITOMy TAKAA CHCTEM3 YPABHCHMI He HMeeT peinenwii,
T.e.3—a

Omeem: | = B2 —06;3 —a.

12, PewinM TEpHBEACHHOE THHEHHOE HepaBeHCTBO 9x — 3> 10x —2 1
nomyuHm: —3 + 2> 10x — 9x, unu —1 > x, T. . x < —1. Baxo, 4ro aucno
—0,7 (orBeT 4) HE BXOIMT B 3TOT MPOMEKYTOK.

Omeem: 4.



Ypoxt 105-1086. Jemoncmpaluonivill eapuaim FMHA a1

13. Tax xak 4 > b v b < ¢, T0 CPABHHTE YHCIA g H ¢ HEBO3MOXHO. Ha-
npuMep, Ha BepxHEl mxane a > ¢, a Ha HikHed, BaoGopot, a<c.
" - o -
b c a

- - -
a c

L=

Omeem: 4.

14, Tlocwiraem amcno mect B paaax: 10, 11, 12, ... Banso, uro v
¥HCHa 00pasyloT apH()METHHECKYI0 NpPOTPECCHIO € NEPBRIM 'HIECHOM
a, = 10 u pasnoctsio d = 1. Haiinem cyMmmy # = 15 nHepBHX WICHOB Opo- -

I 5= 2a, +d(n-1) _21041-05-) o

) n, um S, >
=17-15=255 (mecT).

Omeem: 1.

15. Ecan ynxnua y = fx) Bozpacraet ua npoMexytke (—o; 1], To 712
¢yuximz nMeer HanGonpmee 3HaueHne npa x = 1. [Ipp sroM npu x =0
snaucHue Qyrkipm pasHo A0) = 2. OTUM YCIOBHAM YAORIETBOpAET
TONbKO GyHKIMS, FPaPHK KOTOPO#H W306paxen Ha puc. 1.

Omeem: 1.

16. M3 rpadika BaaHO, 4T0 B HAuane Mecana Gensun croun 10 py6., 8
koHue Mecaua — 12 py6. MostoMy neHa OcH3HMA YBEAHUHRACH HA

12 — 10 = 2 py6., ur0o cocTaBpngeT %-100=20% nepaoHAvankHol te-
HH DeH3HHA.
Omeem: 2.
Yacrs 2

17. (2 Ganna.) PasnowuM YHCIHTENL # 3HAMEHATENb ApoSH HA MHO-
HUTOMH W COKpATHM e¢e. B uHcnuTene HaliaeM KODHH KBAAPATHOTO

TPEXWICHA, B 3HAMCHATEAC HCHONB3YEM IPYNNHPOBKY WICHOB U BhiHC-
cenue oDILero MEONXHTEA 32 CKOOKH.

1
3a —da+] _ 3(“_3)(“'1) _QGa-lfa-1) _1-a
1-3a+b=3ab (1-3a)+d1-3a) (1-3aX1+b) 1+b
1-a
Omeem: m.
18. (4 Gamna.) IMocTpoum cHazana rpaguk PyHKUHYM ¥y = X(x — 2) -
nyHETHpHas napabona. Ocrasum 10T yuacTOK KpupoH, Ans koToporo

Tlonyyaem:
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x 2 0. Teneps, nocTporM rpadax ¢ywxiom y = x(2 — x). Tag xak w2 — x) =
= —x{x — 2), T0 OpH x < () HARO OTPASNTL MYHKTHPHYIO Y4CTH DapaGomn!
sum3. Tlostomy rpapnuxom papnolf pyBKIME SBASCTCH CIMOMIHAA KpH-
sas. BEano, 910 spavenns dyrxamn fix) <O nmpax<0m0<x<2.

'

L]

L ]
L]
'
]

Omeem: x)<0npux<0m0<x<2,
-19. (4 6anna.) IlycTs Ha nepBoil MAIUAHE MOXHO CHENATH KONHIO Na-
KET4 AOKYMEHTOB 33 # MKH, TOTda Ha BTOpoll — 3a ¢ + 15 MuH. [IpoHsso-

AHTENBHOCTE MAIUHH 1 H !

t 1+15
ey paboThl MPUHAT 33 eauHnIy). Tak KoK NpH oAHOBPEMEHHOH pafore
JBYX MAIIHH KONHIO MOMHO CHENATHL 33 10 MU, TO nOnyvyaeM ypasHe-
e 10(%+}-;!i-5-]=1=>20:+1so=:’+|sr=>o=:2-s:-1so. Kopiu
ITOTO ypaBHeHHa ¢ = 15 u ¢t = —10 (ae noaxomur). Hrak, paGora Gyner
CAeNaHA HA Meproif MalMHe — 22 15 MAH, Ha BTOpOiE — 33 30 MuH.

Omeéem: Ha nepeoif MamitHe — 3a 15 MHH, HA BTOPOii — 32 30 MaH.

20. (6 Gannos.) IycTs ypasHeHMe npaMoii y = kx + b. Tak kak ee rpa-
¢bux npoxoaut uepes Touxn A(3; 15) v B(9; 5), T0 MX KOOpPAMHATH
YAOBRRETROPAIOT ypaBHeuHio npamol. IlomyuaeM cHcereMy nuHeHHEX
15=3k+b,

5=9%+b.

COOTBETCTBEHHO {IPH 3TOM Bech 00b-

ypasHeruit { BriuTeM M3 NEPBOTO YPABHEHAS ETOpOE:
10 = -6k, oTkyA2 k=--§-. TloncTaBAM 5TO 3HAYCHHE B NIEPBOC YpaBHe-

HHE: _15=3-[—-§]+h, orxyaa b = 20. Hrax, ypapHeHue npaMoil
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y=-§x+20. 374 mpAMAas TAKXKE [IPOXOAUT depes Touky C(24; m). Ilo-

JyuscM m =-§-24+20 =-20.

Omaem: m =—20.

21. (6 6annoB.) Tax xax yHCHO { HAXOAHTCA MEKAY KOPHAMH YpaBHe-
mu X° ~ 4x + (2 —k)}(2 + &) = 0, To npou3BeNeHNe KopHelt ypaBHeHHS
{no dopmyne Buera) (2 - kX2 + &) < 0. Pemenne 31010 HEPaBeHCTBA:
k < =2 n k > 2. IlpopepuM, uro ypabHemse muMeer wophu. Halinem
DIA=4-Q2-B2+BH=4+(k-Dk+2)=4+F-4=F20,T1.c
DPH BoeX 3HAYCHUIX £ JAHROS YPABHECHHC HMEST PEHICHAS,

Ongem: npu k<-2u k> 2.

BapuaaT M 2
Yacre 1

1. Onsa u3 Touex M, N, P, , oTneueHNEX Ha KOOpARHATHON npa-
uoﬁ,owmemyermny@l—.l(m:mrm?

NnM

AN .M-N-P:Q:-
k) ¥ 4 7 8 9 10 i

490

2. Yo Sonpme: 26% yaammxca MKONH HMH Y YIAIAXCA 2ToH mxo-

3. HispectHo, 410 @ — MMcHo HegeTHoe. Kaxoe H3 YHcen Taxke SBIs-
€TCH HeUeTHRIM?
1) 2a
Dat2
3a-1
Hat+1
4, 38 n OEURAKOBLIX TETPANCH H 77 OAMHAKORNX OGNOKHOTOB 3aIUIATH-
¢ pyG. Terpags crouT g py6. Cxomsxo crout Gnoxnor?

) i
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c—am
n
[

2)

3) -a

m+n

4) c—an

5. Jina xakmoro BEIpAKCHHMA YROKHTE MHOKSCTBO ZHAMCHHI rnepe-
MeHHOHR X, TPH KOTOPEIX 3TO BRIPAKCHHE HMEET CMEBICIL.
1) (e + 1)~ 1)

1
2) (x+1)(x-1)
x+1

3 —
)x—l

x—1
Hn—_
) x+1

a)x#-1; B)x#l, B)x#l; r)x-moﬁoequca'm

p-2p

6. Coxparure 6 .
Apode p-4p+4

Omeem:
7. Haiinure snavenme Bupakenna (c°c )™ opu ¢= l

3
1)27
2)-27

1
3 27
1
K 27
8. Ykaxure BHpaneHHe, TOXKACCTBCHHO PaBHOE NPOH3BEACHHIO
(x=2)x-3).
1) (2 -xX3 =x)
2)(2-x)}x-3)
3)(x-2)3 -x)
4)-(2-x)3-x)

9. Peunure yparsenue x° +2x — 3 = 0.
Omeem:
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+y=
10. Henonssya rpad Mk, pemuTe CHCTEMY YpaBHeHuil {x r=s

xz—y=4.
y
)

Omeem:

11. babynika npononona 15 rpanoK, nocKe Yero ee CMEHHNI BHYK, KO-
Topuit npononon 4 rpanok. Beero onn pabGoTamu 5 4, MpHUEM BHYK 32
4ac Mponankisan Ha 2 rpaaxu Ooneie, dem GaGymxa. Crompxo rpaaok
3a | 9 nponaneiBan KaKARE?

ITycrs 3a | v payx nponansisan x rpagox. Kaxoe ypasaenne coorser-
CTBYET YCAOBHIO 3a8auHT?

x=2 x
12. Ha xakOM pHCYHKE H300DaOKEHO MHOXECCTBO PCIICHHIH CHCTEMBI

T 2x+4z0,
15-3x <07



326 FoCyORPCIBEHNER LINCS0SAR AMIMECTIIGULI N0 Anestps (THA)
l) B F R TSR TN IR I SN IR R IR R R IR T I

2 A
2) ;‘””“‘-5
3) _;””'”"””””; ™
K 5 2 r

13, HapectHo, uro 0 < a < 1. CpasnrTe a u l
a

1
a>—
a

2)a<l
a

3) a=l
a
4) cpaBHHTE HEBOIMOKHO
14. Pasnocts d apndmMeTnieckoil nporpeccu pasua 3. Kako#i dgop-
Mynoii Moxer ORITE 3a7AH8 318 apAGMeTHHeCKan NPOTPeccHA?
1) a,=5n-3
2 a =51+43
3)a,=3n-5
4) a,=5-3n
15. Ha pucynxe w3o0paxer rpapuk dyaxumu y = fx). Kaxoe nz cue-
AYVIOLAX YTBCPXKACHHH HeBepHO?

y
A0 =2 |
2)f-2)<0 T
3) dynxumg Bo3pacTaeT 2
HA IpoMexyTRe (—oo; 2]

4) pynamu GyHKIHW 1l

sensiores uncna —-1,5; 2: 3,5

/-:10 - ;\.‘x

16. Ha pucynxe n3obpaxen rpaduy ABmKeHHd aBYOMOOHIE H3 MyHK-
Ta A B myHkT B u asrofyca u3 nynxra B B nysxr 4. Ha cxomexo xuo-
METPOB B 9a¢ CKOPOCTE asToMobana Gonpme cropocTH aprofyca?
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5, kM

[
B

160 +
120 -
80+
40.
. el
A 6 59
Omaem:
Yacts 2
x y=2x .1
———_=1—’
17. (2 6anna.) Pemnre cucreMy ypapHeHH#H 3 3 3
Y 3 _xty
2 6 3
-JSf—x-—M

18. (4 Ganna.) Hafiapre ofnacTs ofipeaeeHnA BLPAKCHIA g

19. (4 Ganna.) Hafimure cymmy Beex HATYpanbHBIX YHCEN, He NpepoC-
xomsumx 200, xoTophle AenarTca Ha 3.
20. (6 6amnos.} IIpamas 3x+ 2y = ¢, TAe ¢ — HEKOTOPOE YHCIO, KAca-

6
eTca rHnepboAN y=— B TOYKE ¢ NOJOXKHTENBHBIMH KOODAHHATAMY,
x

HaiinuTe K0OpAHHATH TOYKH KACAHHA.

21. (6 Gannop.). Yernipe Gpuraahl AOKHE! PasTPy3HTL BATCH ¢ Npo-
AykraMi. Bropasa, TpeThs W 4yeTBepTan OpHrajsi BMECTE MOIYT BHINON-
HuTL 31y paboTy 3a 4 4, nepad, TpeTha U deTBepTas — 3a 3 4. Ecan xe
6yayT paGoTaTs TONBKO NEpBas H BTOpad SpEragsl, To BaroH Gyaer pas-
rpyxeH 3a 6 u. 3a KaKoe BpEMa MOTYT Pasrpy3HTh BArOM BCE HeThIpe
Gpuranw, paGoras Bmecte? :
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Pemenne 3aaanuit padoTn
Yaers 1

1. Ouennm uncio VO1 . Tak xax 81 <91 < 100, To 9 <+/91 <10. Mo-

ITOMY YHCITY Vo1 COOTBETCTBYET TOUKA P,
Omeem: 3.

2. Yurem, 910 % YAIHXCH HIKONE COCTABASET %-100=25% yya-

wpxca mxonkt, Moaromy 26% ysammxca mxons Gonvure, sem %

Omgem: 1.

3. YUncno a — severnoe. [Toaromy YHCeno 2a — 4E€THOE, T. K. Kpatuo 2.
Uncno a + 2 — HeYeTHOR, T. K. NIOCHE @ YACHO a + 1 — geTHOS, 3BaIMT,
cnenyiomee g + 2 — HeveTHoe. Uncio a — 1 — qersoe, T. K. apeamecr-
BYCT HEUCTHOMY YHCHY . UHCAo &° + | — ueTHOS, T. K. CHIELYET NoCHe
HEYETHOTO HCHa &

Hrak, TONRKD YHCA0 g + 2 — HEUETHOE.

Omeem: 2.

4, Tak xak TeTpamb CTOMT & py5., TO » TeTpazeii cToAT an pyd. Ilycts
OIOKHOT CTOMT X PY0., TOTAA M GNOKBOTOB CTOAT xm py6. Obmas cron-
MOCTE NOKyTEH ¢ py0. [lomygaeM ypassenne an+xm =c.

Owciopa xm=c—an A x=c-an

Onmeem: 4,

5. Jpobsioe BHpaXKSHNE HMEST CMBICH, €C/IM €T0 JHAMCHATEND HE Pa-
Bed Hymo. Halinesm, npyu Kakwx 3nauennax HepeMceHBOH x JaHHOE BH-
POKRCHHE HMCET CMEICT:

1) pupaenne (x + 1)(x — 1) pMeer cMuICH OpA MOOHX 3HATCHHIX
xTel-or N

2) suipaxenme — HMeeT CMEICH TpH X £ +1, T. K. IpH Ta-
(x+1)(x-1)
KHX X 3HEMCHATENE APOOH HE PABEH HYRIO, T. €. 2 — B;

x+1
3) supaxenue =1 HMeeT CMEICH IpH X ¥ 1, T. K. IPH TaKkHX X

IHAMCHATENH APOdH HE papeH HYMIO, T. €. 3 ~> 6;
4) sHpaxenne x_:: HMEST CMEICT NIPH X # —1, T, K. OPR TAKHX X
% .

SHAMEHATSTE ApobH He paBeH HYHO, T. 6. 4 = &,
Omsem:1->r;2—->8:3>6;4—>a
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6. Pa3noxuM YHCINTEND H 3HAMEHATENL APOOH HA MHONKHTE/M H CO-
kpatum e¢. B unciuTene npobn BaBeceM oGl MHOXHUTENS 33 CKOO-
KM, B 3HAMEHATENE HCNONB3YeM GOpMyNy KBAAPSETA PASROCTH H NONY-

p ~2p _pp=2)_p
‘P -4p+4 (p-2¥  p-2

p-2
7. Henomeayas cpodictea cTenchel, YOpocTHM  BEIPS8XCHHE
(*c?)! =(*)" = ™. Moactaum semrmny c = %=3" M NOMYYHM:
3 NY*=3=27
Omsem: 1.
8. Ecan 8 sripawetim (x — 2)(x — 3) 0AROBpPEMEHRO H3MEHWTH 3HAKH

EAJIOr0 MHOXMTEIS, TO PE3YJIETAT YMHOXCHHA Me HiMeHnTed. [ToaTo-

My (x=2)x-3)=(2 -x)3 -x).

Omsem: 1.

9, Jina KBAZpaTHONO ypaBHeHHS x° + 2x ~— 3 = 0 nadinem D/4 = 1+3=4
HKODHH X, , = —l:!:«ﬁ-—l:t2, T.&x=1nx;=-3.

Omeem: xi=1nx,=-3.

10. H2 pucynika BHAHO, 9T0 napaliona 1 npaMas nepecexaloTca B ABYX
TOMKEX, KOODAHHATH KOTOPEIX (—3; 5)n(2 0), 4TO H ABMACTCA pemic-
HMAMY AaHHOR CHCTEME

Omeem: (~3; 5), (2; 0).

11. INycrs 32 | 9 BHYK NPONANLIBAN X IPAAOK, Toraa Galynika npona-

mamx—lesm.anpononeTMlpmoxsa-lxiq,aﬁuﬁym

npomnojeT 15 rpsaox 2a ;15—2- v, Beero Ha paGory GOm0 saTpavieHe 5 4.

15
Tlomyqaen ypansenne —+—=

x x-2
Omeem: 3.
llPemmmoenepmoomensmnmﬁneupememecxc-

2x+420, 2x =4,
oM mamciiLe: HepascroTs. [omymi: {15 xs0 {1 5<3x,
{x 22,

x25.
Omeem: 2.

TToyToMy peImeHEE CHCTEMBI BEPABCHCTB X = 5,
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13. Tax kax 0 < g < 1 (T. &. 4 — NONOKUTSALHOE YACNO), TO 1O CRO1i-

CTBY YHCIOBHX HEPABEHCTB l>%,mm l>1. TTozromy a<l.
a a a

Omeem: 2.

14. Tax paztocTs d apupMeTHicckoil MporpeccHn pagHa 3, T0 B
dopmyny n-ro unena a, 6yaer exoanTs caaraemoe 3n. -

15. TlposepuM Bce nanubie yreepxaenus. Hesepuo yrsepxaenne 4,
TTO HynaMH GYHKUMH ABNAIOTCA YHena —1,5; 2; 3,5, 1. x. 13 rpaduxa
BHIHO, 970 GYHKIMA HMEET TONBKO XBa HYIId.

Omegem: 4.

16. M3 prcynxa BHAHO, yT0o aeToMoGIIL npoexan 200 km 3a 4 4. [To-
ITOMY CKOpOCTh €10 200 : 4 = 50 kv/u. ABToOYC npoexan 200 km3a 5 4
u ero cxopocts 200 : 5 = 40 xv/q. [ToaToMy ckopocTs aBTOMOOHIA Ha
(50 — 40) = 10 kM/u Gonmine crOPOCTH aBTOOYCA,

Omeem: na 10 xmf.

Yacrp 2
x_y=2x_,1
17. (2). B cucreme ypaBHenuii i 5 5x+y 3 BCe WIEHH niepeore
—+—.=_
2 6 3
ypaBHeHHA YMHOXHM Ha |5, proporo - Ha & H monydRM:
."ur-3y-l-6:r=20,___.> 11x—3y =20, Vi etmte Ha
Iy+5=2x+2y 2x-y=35.
{-3) { —62+3);=—IS M, C/IOKHB YPABHCHUA, IONYIHM Sx = 5, oTKyna
x =1, [loacTaBnM 310 3HaYERUE B Nepeoe ypasHeHue 11 — 3y =20, o1-
Kynay=-3.
Omeem: (1; -3).
3x° -x-14
18. (4). OfnacTs onpeAencHAS BLIPAKEHUA T
{3x’ —x-1420, |x<-2x22)
YCAOBHAMH { | = 3 noaToMy x < -2 H
x--9¢0 x#ﬂ, -

x#-3; x22; Kx#3.
2
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Omeem: x<-2ux#-3; x22% HX#3,

19, (4). Bumumes HarypajzeHEC UHCOA, Kpamame 3; 3, 6, 9, 12, ...
v ancna oGpazyioT apu()METHYECKYIO IPOIPEcCHIo ¢ EPBLIM LACHOM
@, =3 ¥ pacHOCTEIO d = 3. HadiaeM YHCIO YA€HOB, HE NPEBOCKOAAIIHX

200. Hcnomssya gopMyny n-ro uneHa a, =a, +d(n-1), nonyanm se-

papeHCTBO 3 + 3(n — 1) <200, umu 3n < 200, oTEYDA ’n566§. Ioato-

My Takmx wHcen 66,

Henmonesys ¢opMyly CyMMB 7 DepBRIX 4YICHOR IIPOTPECCHH
S”=2al+‘;(n_l)_"’ afimen
s“=3%§‘;‘ﬁ-56=201-33=6633.

Omeem: 6633.

20. (6). Tax xax npamas 3x + 2y = ¢ xacactca runcpboart y = 6/x B
TOUKE ¢ DONOEATENEHEIMH KOOPAHHATAMH, TO CHCTEMAa YpaBHEeHWi
{3x+2y=c.

cyMMy TAKHX qcen:

6 AOCKBA HMETE CAHHCTBCHHOS MONOKATEILHOS PEIICHAS.
y==
X

c—3x

W3 nepBoro ypaBHCHNA BHPASHM y =

c_:x=£,mm:-3x2- 12, unn 0 = 3x* — cx + 12. Yro6u 210
x

YDPABKCHHE HMENO CHHHCTBCHHOC PCIICHHE, €r0 XHCKPHMHHAHT

D=c¢"-4.3-12=¢"~12*=0, omxyaa c =12, Halinem Belrumy x.

TloacTaBnM aHavucHns ¢ = +12 B ypapgenue 0 = 3x* — ex + 12 & nony-

aan; 0=3x"T12x+12=0=x" T4x+4== 0=(xTF2)*. Tlonoxurens-

H NOACTABHM BO BTODOC:

HO¢ 3Ha%cHAE ¥ = 2 moayqacres npn ¢ = 12. Teneps maiiacum y=£ H
x

NoIyIMM ¥ =3,

Omaem: (2; 3).

21. (6). Tipsmem Bero paboTy 3a enuHuny. BeeneM NpoOH3BOIMTEb-
HOCTD TPYZAA "CTHpEX OpHraa X, y, 2 H £ COOTBCTCTBEHHO,
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Tlo ychmoBHSM  23729H  COCTABHM  CHCTEMY  YPaBHEHuil:

y+z+r=l,
dy+z+0)=1, 4
Hx+z+H=1, mast sx+2z+1 =%,
6(x+y)=1, 1

x+y=E.

\

CnoxaM TpH YPAaBHEHHA CUCTEMBI: 2x+2y+22+2:=%, OTKYJA

3
x+y+z+t=§.
Torna see weTnipe Gparany, paboras BMecTe, MOTYT PasTPY3HTE Ea-
FOH 32 Bpens ! ! —§—2E.

x+y+z+t=31‘8_3— 3

Omeem: 2% q,
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