Npeaucnosue

IMpeanaraemoe nocolie npeacrapnseT coboil noapobunoe nmoypouHoe
IAHKPOBaHHE N anrcope a1 8 knacca oficobpaloBaTeNLHHIX YIPEXACHHIA,
Hocobue opreHTMpOBaHO, NpeXae Beero, Ha pabory ¢ GasoshiM yueGHHKOM:
10.H. Maxapuses, H.I. Muniox u op. Aswebpa: 8 xance. — M.: Hpocsesiense.
B riocofHe BXAIOYEHH TAKKE TEMbl, NO3BOIAIOUING CIO ACHOAL3OBATE M NPH
paSore ¢ yuebunxom: HIA. Asumos, JO.M. Kosnzan u 3p. Ascefpa:
& xeace. — M.: Dpoceesenue. :

Kaxnniii ypox pa3bHBacTCH Ha pAl 3TanoB.

1, Coolusesiie Tehns s meaH YPoxa (~ 12 MHH)

VuauMMcs KpaTko cooS1EAeTCA TEMA TPOBOIHMOr0 YPOKA H BENN, KOTOpHE
BONXHE GHTE DOCTHIHYTH: O3HAKOMMTECR C HOBHIME MTOMSTHAMM, CBEOCHNA-
MH, HIYMHTE CNIoco0bL PeLlCHNA THITOBLIX 34034, OTpaboTaTh ONpPeRCACHHBIC
HABMKH H T. A

I1. TloaTOpenne K 3aKpenmesne marepuais {~ 15—18 MuH) BKMOuaeT B ceba
omeemo 1o domaniemy 3a0anine (~ 5 MWH) Kak TI0 TCOPCTHYCCKKM BOMPOCaM,
TaK v pasGop HepemestHEIX 3a3a4. 370 MOXET GHTh CAeAaHO THGO yaHuTeneM,
JHG0 KeM=TO U3 WKOABHKKOR (KenareasHo 106poBOALHO). T3 YacTh YpokKa
BKAIOYAET B celr M xonmpons swani (~ 10—12 Mun). TloypouHbe KOHTPOABL-
HBIE METEPHANBI NPCACTABICHE B BUAC: TECTOR, MHCEMEHHBIX ONIPOCOB M CaMo-
CTOATENLHBYX pador, ’

Tecntet HCIONB3YIOTCA NPH KOHTPOAE CPABHUTENLHONO NPOCTOTO MATEPHAAA,
He TpeOYI0LIErD CEPLEIHMX TEOPETHYCCKHX JHAHKHH Man croxKbIX criocoboB
peleHRA. B nucemennsix onpocax NpeayCMOTPEHH TEOPETHYECKNE BOMPOCH,
CBA3AHHME C OCHOBHHIMH MOHATHAMH, CBCACHHAMH H NPHEMaMK PCIICHHA
3anay; a TAKOKS PEUICHHC 3a1a4,

B casocmonmessitbie palomu BKIIOMEHE Gonee CROXHME 3a5a41, Tpebyioune
CPAaBHHTENbHO CCPBEIHBIX YU,

111, Hzyseime nonorg marepiann (- 10—15 mun). C noMomipio yuammxca »
HABOASUMX BOMPOCOB PACCMATPHBAcTCH Hoead reMa. TlpH sToM xenaTensHo
MAKCHMAMBHO AKTHEH3WPOBATE YIAIHXCA — SOCTHIHYTHIC SHAHWA YCBAHBAIOT-
<Al mydue cootiieHHpX. PasyMeeTes, H3yMeHHe HOBOFO MATEPHANA NIOMKHO
COMPOBOXIATLCA pemeniiem 3a0avw no mene (y NOCKH, CAMOCTOAT/IBHO HA MeC-
Te W Jp.). .

Tlomumo 3ama4y, NpUBERCHHBX B GA30BHIX YYCOHUKAX, MOYTH ONA KaXBoro
YPOKa NIPHBOAATCA meopyeckue 3adanus, KOTOpHE TpebyioT Ooee BHicOKOH
TEXHHKH BRYHCACHHA, OTPAGOTAHHKX HABLIKOB, NOTHYECKOrO MBILLIEHHA,
B 3aBHCHMOCTH OT YPOBES MOATOTOBKH KIACCA TAKME 3aAaud MOTYT OHITh
HCTIVIBIOBAHMY [IpH paGoTe B KARCCE, B NOMALIHHX 3afaHMsX, Ha GaKynETaTHB-
HBIX 3AHATUAX.

B xoHUe ypoka noaBoaATca ¢ro umoey (~ 1—2 muH). Coolbluaercs, KakHe
LEAH YPOKA AOCTHTHYTH (MTO YAANOCH CAENATh), MPOCTABNAIOICH OUCHKY 3a
OTBETH HA YDOKE H 33 CAMOCTOATENSHYID pafory, 3anKCRIBAeTCA AOMAlIHCE
3amaHHe,



4 fpegncroswe

o npoxoXACAMN TEMEL IPSAVCMOTPEHA XOHTPONBHAA paboTa B TPEX YPOBHAX
CIOXHOCTH. YPOBEHD CAOXHOCTH ONPEACHACTCH HAH YYHTE/AEM HIH CAaMMM
yuamumen. Ans HanucaHHA KOHTpORBHOME paloTtl xenaTenbHO HCNOALIOBATL
capocHHB ypok (80 MuH), T. K. B 8 Kiacce yyaluuecs clie HE CAHIHKOM
colpatbl.

Takcee NPoBOANTCA K 3a%¢THad paboTa, B KOTOPYIO BKAWOMCHO Gonbwee
KOJTHUECTBO 3A1AY TPEX YPOEHeH caoxHocTH, Taxan paGoTa NosBOsIeT CPABHHTR
YCNEXH YYALIMXCH B OAMHAKOBLIX YCIOBHAX.

CoGpaHuptit B nocoGHy MarcpHan H3GHTONCH. MTO9TOMY €r0 MOXKHO HCTIONE-
30BaTH ANA DugdepeHUMPOBAHHOIO OGYueHUA, GAKYNETATUBHbIX 3AHATHIA,
NpOBeAcHHS ONAMITHAN ¥ T. 4. Tlocobue Gyner moae3Ho B MEPBYIO OdepeLb
HAYMHAIOWNM YYHTENAIM, KOTOpbie MOTYT HCTIONBIOBATE LIGTHKOM HANOXKEH-
Hble ypoXH. OfbLITHRC YIHTER MOTYT HCTIONB3OBATL TIPCIVIORKCHHEI MATCpHAnR,
YacTHIHO coolpasysich CO CBONM ONMBITOM H TWIAHOM, PasymesTCA, NOYPOYHEE
pa3paGoTKH ABIAINTCA OPHEHTHPOBOMMBIMH M PACCHHTAHB B OCHORHOM Ha
KRACCH ¢ BHICOKOI MaTeMarHyecKoil noaroToBkoii.
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Fnaea |. PAUUOHANBLHBLIE APOBU
§ 1. PaunoHanbHule apobu n ux cBORCTBA

Ypox 1. PanpouaisHuie BhipANKeHns
Ljea: paccMOTpeTL PAUMOHAMLHLE BEIPAKEHHA N JONYCTAMDIC JHAYCHRAA
MCPEMCHHBIX B HHX.
Xon ypoxa
1. Coolimenwe TeMEE H DEAH YPOKA

I1. Haygenne nosoro Marepaass (OCHOBERIEC HOHATHSA)

HanoMHHM OCHOBHBIC OHATHA, BBEUCHHBIC B 7-M KAacce,

ANreOpamIecKiM BUPAKESHREN HASWBACTCH BHPAKEHNE, COCTABNCHHOS M3
WA N DepeMeiniX ¢ NOMOILLIO AeHCTRHE CROMENNY, BLMMTAHNS, YMAONKE-
NS, NENCHEN, DOSBLACHHN B CTENEHS W ¢ HOMOMEIO CXOG0K.

Hpunep 1
AnreSpairieckue BHPOKCHHA: '
l 3p_ ? . _ay. ] 20 .
a) 74 b-2ab'(@+b);  6) 2a+(3a-8); ) 30 b+a-—4b’
(2a-38) —2ab+b* 24 -3ab

R rreat 0 IJ_a DI (a-3bf -(Ta-4b)} ~

Anreﬁpameclcoc BHPAKCHHC, KOTOPOE B¢ COREPIT NeNeHa HA BLPAKEHHA
¢ UepeMeHHWMN, Ha3bBaeTca NEAWM. B npumepe | ueanmy apaswoTes
BRIpAXEHUA 4) H 6). BHpaxkeHHe, KOTOPOE CONEPXKHT AeAcHNE HA RepenMeHHLie,
HaapisacTea apofusm. B npumepe 1 ApoSHEIMY ABASIOTCS SMpPAKEHHA B) — €).
Uense n apofiEnie BHIPAKECHUH HAZHBAIOTCS PALMORANHHBIMH BHIPUKCAHAMA.
Tocae npeobSpaloBanuil yetbie BEIPAKEHNA MOXHO NOADARIENNHTS HA OAHDNAHR
H MEOTOLICHM.

Tlpumep 2
a) Llenoe pupaxesue A =%x’y‘ -——;-xy’ -5x*y* +4(xy} y wocne npeobpaso-

BaHMi A=%x’y‘ -—%x’y‘ +4x*y? -y-%x’y‘ —%x’y‘ +4x’y* =7
ABIACTCH OOHOMACHOM.
6) Lienoe BupaxeHHe B =3ab’ +4(2a-qﬁl’)2 noche npeobpasosaHmii

B=3ab? +4{4a* —4ab® + b* }=3ab* +16a% —16ab* +4b* = 4b* -13ab* +16a* .
ABMACTCA MHo20teROM (NCTBEPTON cTeneHn).



Ypox 1. PauncHanbhg spipaxems 7

PaunonannHoe Buipaxenwe, npcactapasiotiee cofoit apobs, YHCARTENS R
IHAMEHATES KOTOPOH MUOTOLAGHBL, HA3LIBaeTC paumonanpaol apoluw, TTpu
ITOM OXHOUNEHE! CUNTAIOTCA YACTHEIM. BRIIOM MHOTOMICHOB,

Tipumep 3

3 Ja_ 2-3 SPsy 3
a’5pe’’ 8 ° x-2y ' &x*-9y°

a) PaunoHansHble Apobu:

7x+6y°
oy WA
a-b (g-2f _20°%
3a+7° 4g-3b ° (x-2y
He ABARIOTCA DALHOHANBHRIMH ApoGAMH (N0 oNpelcAcHHMIO), T. K.
B MICPBHIX ABYX CTY98SX BHPAXKECHHA HE ABAAIOTCA Apobbio, B TPETHEM Cayvac
WHCAUTEND nHobi GyIeT MHOTOWIEHOM TOMLKO nocae npeobpazopaunft, B
YETBEPTOM CAYHAE 3HAMEHATeNb APo6H CTAaHeT MHOrOWICHOM TAKXE TONLKO
nocne npeobpasopaHmit,

Pasymeerca, NPAHUHNWANBHEIX OTANYHIL PALIHOHANLHOTO BHPAKCHHS OT
palHoHanBHON ApoGH He cymectryer. [Tocne cooTBeTCTRYIOMMX Npeobpaso-
BaHHE PALIMOHANEHOS BLIPAXCHHE MOXHO TIPHBECTH K palLlHOHANLHOM Apobu.
B npamepe 36 B nepBOM ciytae IOCTATOYHO NPHBECTH THOAOGHDBIE WICHEL, BO
BTOPOM CHTy4ae NPHBECTH BHPAXKEHHA K ODLIEMY SHAMEHATENIO, B TPETHEM
CHYYae YMCAUTENL BO3BECTH B KBAAPAT, B METBEPTOM CAY4Yae 3HAMEHATENb
BO3BCCTH B KyG.

TMoMuMmo paceMoTpeHHBX anreGpaddeckKux BHPAXEHHH B MaTEMATHKE
HCNOIB3IYIOTCH H APYTHE BHPLKCHUA: HPPALUMHOHANLHEIC, OTADPHOMMYCCKHE H
ap. [ing HArMABHOCTH EMAH aNTeGpadecKuX BhipadeHHH MpejcTaBAeHH Ha
cXeMe.

a
) PalHOKANbHHEC BEPAKCHHA: 20"'3-; Tx+

Anrefpaiueckoe BMpaxeHHe
PatiMoHaIEHOS BRIpAXKEHME JIpYTHe BLIPAXCHAS

1 |

kenoe prpaxeHHe DpoGHoe BHpaXcHHE

P4

Oavotnen | [MHorownen| | Paunonansnas apobp




3uanerun NepeMenlitiX, NMPH KOTOPHIX aNreOpaHyecKo: BMPANKCHRE HMeeT
CMLICH, HAILIBAIOTCA JOMYCTHMMIMN IHASCHNAMH NepemcHine. Ilenoe BLIpAKEHHS
HMEET ONEEC/I P Jo0MX SHATCHRNYX, BXOASILIMX B HCIO MCPEMEHHHX, T. K. BCS
HeficTonA ¢ NepeMEeHHMMY BHITOAHHME.

Tipasecp 4
HagtacM 3naucHue USNOTO BupaXeHus A=3ab’+(2a-5) npn a-% H
b = 2, TloacTaBUM 3HAYEHNS MIEPEMEHHEX ¢ H § B BrIpakeHHe A H DOMyuHM:

2 .
A=3-%-2’ +[2-%—2} -3-%-4+(1-z)’ =6+ (-1f =6+1=7.

JipoDmoe BHPAKCHHE Ne FMECT CMBICAR IPA TeX JHATCHWAX NIEPEMEHHEIX, ITPH
KOTOPEIX SRAMEHATENN BE/HYHH BARHM HYM0,

Tipumep 5
2 70—3b
a) ipobBroe sppakeHus A=3ab’ +

a -
{T. K. IeTUTB Ha HYJIb HEJTL3), T, &, TIPH a = 2, [IpH BeeX OCTANBHEIX IHAYCHHAX
@ 3T0 DHPAXKCHHC HMEST CMBICA. T103TOMY AOMYCTHMBIMH 3HAYCHHAMHK
NepeMEHHE ABMAIOTCS BCE IHAYEHHA ¢, KPOME YHCAA 2, B BCE SHAUCHRS b.

6) lpobuoe Brpaxenne A= pry +3y —_— 3+ 22; He MMEET CMBICHA BpH

HE AMeeTCMNCHATIpHa—2=1

x=2y = () (T. K. ACAHTL HA HYTTh HEAB3N), T. €. npux==2y. TIpH Bcex OCTANBHEIX
3HAYCHHAX NCPEMCHHHNX X H ¥ 3T0 BHpaXcHHEe HMeeT cMHCH. TlosToMy
AOTIYCTRMEMH 3HAUCHHAMHM NIEPEMEHHBIX ABASIOTCS BCE SHAUCHHS X 1 )7, KPOME
TeX, A KOTOPHIX X = 2p.
B) PauvonansHas apobs A= 2a+38° HC MMECT CMBICAA, COTH 3HAME-
“(a-2Yp+3)

navens (a-2)b+3)=0. Taxoe paBeHCTEO BENONHSETCR NpU a = 2 n b = —3,
TToaTOMY ROMYCTAMEMY 3HAYCHHAMMH NCPEMCHHBIX ARIATCA BOC 3HaY¢HNA g,
KPOME YMCAa 2, M Bee JHAYCHHR b, KpoMe uHcaa —3,

1) PausionansHas apobh A=-9—a!5£-2-g HE HMCCT CMBICAA, SCITH 3HAMCHATETD
IpobH 9¢° —=16=0. Pemnm 310 ypasnenne. Hcnoneays dopmyay pasHOCTH
KBaApaTos, padioXKM ero JCBYIe 9acTh Ha MHOXKHTEAH: 92’ =16=0 WIn
(3af -4'=0, unu (3a-4)30+4)=0. MpousscacHHe MHOXHTEAEH pasHO
HYJIED, CCAM OXMH W3 HUX paberd Hymo. lMomuaeMm n8a AMHCHHLIX YPABHCHMA:

32 — 4 = { (ero KopeHB a=-§) H Ja + 4 = { (kopeHs a=—%). MozToMy

AOTTYCTHMEIC FHAYCHHA nepeuem{oﬁ @ BLS YHCAA, KPOME YHOST -% H %.



3a’h
20 +3 +1
au b, T. K. 3HaMeHATERbL APOGH 27 + 357 +1 He pABEH HYITIO Y BOEX 3HAYCHUX

Iy Panuosansias apobe A= HMEET CMBICH NPH BCEX ZHAMCHWSTX

NEPEMEHHEIX,

I11. Konrpomaise sonpoc
1. Kaxoe BEpaOkeHHe HAMBRCTC anTeOpandecKkumM? [pHBeanTe NPHMEPHL.
2. DafitTe onpeneneHue uenoro ¥ gpobHoro supaxeHHa. Hpuscaurte

TIPHMEDHI.
3. BenoMHNTe MOMATHA OLHOWIEHA M MHOroOwWIeHa (Kypc 7-ro Knacca).

TpuscauTe NPpHMEPHL.
4., Kaxoe BHpakeHHe HA3bBaeTcA pauHoHanbHOH gpobnio? Tpueegnte

TipHMCPHL.
5. Kaxue 3HAYCHHA NEPEMCHHEIX HAIKBAIOTCH ROTYCTHMKMA?
6. FIpH XaKmx SHAMCHISX NepeMeHHBX HEeNoe BHPAXCHHE HMEET CMECH?
7. [lpit kaxoM yeaosiH ApoGHoE BHPAKSHHE HE MMeeT cmutcaa? Tpueeaute
npuMepbl.
IV, 3azaanue ma ypoke
Ne 2;3;4(n); 5(6); 7 (a, B); 2(6); 10(0); 12; 14; 15 (a); 17 (a); 18 (3, 6); 19 (a).
V. 3ananse Ba poM
Ne 1;4(p); 5(6); 7(6, r); 8(a); 9 (a); 10(a); 11;13; 15(r); 16 (6, B); 17 (6);
18 (8, 1); 19(6).
V1. Ionwenenne MTOIOB YPoxa

Vpoin 2—-3. OcroBHOe CBOHCTBO XPposH. Coxpamense ApoGedi
Ifess: paccMoTpeTs OCHOBROC CEORCTEO APOCH H 0TPAGOTATE HABLIKK COKpa-
meHuA Apobelt B npusencHia opobeit K Ja2aHHOMY IHAMEHATENI,
' Xoa ypoxa
I. Coobmenme TeMul H DeJH Ypoka

I1. ITosropenne ¥ 3aKpenieHne NPoHILHHOTO MATEPHAJIA

1. OTBeTH HA BOTIPOCH MO JOMANIHCMY 32HaHHI0 (PAa300p HepelueHHBIX
3amav).

2. KOHTPONS YCBOCHHA MaTepHana (TTHCLMEHHRIN onpoc + TecT).

Bapstany 1
1. Kakoe BHpaXxeHHe HasHBaeTCA PaUHOHAIbHOH ApoOLI? ITpuBeaHTe
MPHMEPH,

3x~2 _
3 npu x = 0,6.

2. Hajiawre aHaMCHKE Apobn

1 1 1
Omeemut: a) 365 G) j‘;:B) NTE



3. ¥KaOKKTS JOIYCTHMEE 3HANCHHA MEPEMEHHOR B BHpPAKESHHH:

Ix-5, x-1
e o ———
x+3 x'-4°
Omeaembs: 8) xat-g-,xas 1;6)x#-=3, x¥t2: p) Jw%,xa& Lxe=3,x2%2
Bapuant 2 _
1. Kakne 3HauCHMA NEPEMEHHBIX HAsHBaKOTCA AomycTHMBIMH? TIpMpemire
NPUMEPRL,

2. Haftnure 3HavyeHHe apobn npu x = 0,6,

5x—-1
x+1

2.5 4
.Omsemu: 8) 3,6) 4,3) 5

3. YKakKuTe AONYCTHMBIE 3HAUEHNS NePeMEHHON B BbIPAXCHHH:
2x~3 + x=3
x+2  x*-1°

Omeems:: 3) x#%,x#S; &) x#%.x?ﬁlx#d,x#il; B)x# -2, x A 1.

I11. Misyaenue HonOro NATEpHAAR (OCHOBHRIE DORATHS)

Ceoficysa panonaneubiX Apodell 1 oRepaLME ¢ HHMH 0UEND NOXOMH HA
caoileTsa ycaosnx apofedt 5 neficTns ¢ HHMY. HanmoMHUM M3BECTHOE BaM
OCHOBROE CBORCTS0 OONKHOBEHHONH NPODH: eCa THCART . | snaMeaTens Ipoll
YMEORHTS N2 ONC H TO Xe HATYPATLHOE MHCAO, TO NIIYYHTCH pasaas apolo,

a_ ac :
T. &, PABSHCTHO T BEPHO MPH MOGHX HATYPANbHEIX 3HAUYCHHAX 4, b H C.

370 PABEHCTRO CRIPABEANMBO HE TONBKO IPH HATYPANBHEIX, HO K IPH JOORIX
APYTHX FHAYCHIAX MCPCMEHHMX &, & ¥ ¢, DPA XOTOPHX 3HAMEHATEIR HE PABEH
HYMO, T &. npH b3 01 o= 0, lokaxeM 370 yreepKIeHHe.

Mycts apobs %=m. Torna Mo OMPEACTICHHIO JACTHOTG HMeeM a = bm.

¥MHOXHM 06¢ 4aCTH ITOTO paBeHCTEA HA YHCIO ¢ M NOMYYHM ac = (bm) - ¢. Ha
OCHOBAHHH NICPEMECTHTEABHOTO H COMCTATEALHOPO CBOMCTB YMHOXCHHSA
sanuwieM ac = {(bc) - m. Tax Kaxk 5 # 0 u ¢ # 0 (T. e. be = (), TO BHIPAZUM U3 ITOTO

POBCHCTBR BOTHYHHY m=%.1(poucsrompaacnc‘ma,mpasenc1m m=%.

MMpupaBHAeM TIpaBble YACTH STHX BHpPaXeHHH H nonytum TpebyeMoe

L
PaBCHCTBO =3



B cBA3M ¢ 3THM PABSHCTBOM YTOTHHM HEXOTOpME MOHATHA 7-ro Knacca.
PaHet TOXACCTBOM HA3KWBAROCH PABCHCTBO, KOTOPOE BHINOAHAIOCH NP MOSHIX
JHAYCHHAX NepeMeHHBIX. ToXIecTBAMHE, HanpuMep, 6uinn Bece HOPMYAH
COKPALUEHHOTD YMHOXEHHS, CROHCTRA CNOKEHHA H YMHOXCHUS YHCEN U T. .

Pasencrso %-i% BEPHO TIPH BCEX SNAIEHMAX IEPEMEHHLIX, 1Y KOTOPHIX £10
ACBAN W NPABAA WACTH HMCIOT CMBICA, T. €. (P BCEX RODYCTHMAD SHATEHNAX
pepemermmix. Takue papeHCTEA TAKXS HAIBIBAIOT TOMACCTEAMN. OU¢BHANO, YTO
paHee JaHHOS NOHATHE TOXASCTEA ABAACTCA YACTHHIM ClydaeM Gonee obitero
ONPENEACHHA,

ToXnBECTDOM HASLIBACTCH PARCHCTSO, BEPHOC IPH BCEX ROTYCTHMIX 3BAUEHRAX
BXORAIMX B HEro mepesenuux. Jisa BpakeHNa, NPHHAMAIOLIKE pasHble
IMAVCHAR UPN BCEX ROMYCTHMMYX JUIA HHX 3HAYCHUAX HEPeMeHiiiX, HaiupaloT
TOMGLCTRCHHO PABIGMH. JAMEHY OJHOTO TAKON) BHPAXEHUS ADYTHM HA3LIBAIOT
TOXACCTECANLIM MPeopazoRAnnes BMpAICEHNN.

B0 A0KA33HO, YTO PaBEHCTRO %=% BEPHO TP BCEX HOMYCTHMHIX
IHAYCHHAX nepeMeHHNX. TTo3ToMy N0 onpelieNieHKIO 3T0 PABSHCTBO ABIACTCH

TOXIECCTEOM. TRKOS TOXKGSCTBO HA3LBAIOT OCRONHLIM cuolicTmom apofi,

OcHopHoe caolicTBo ApobH HCMONB3YIOT JUIA €6 PHBSACHAN K 32KAHHOMY
IMAMEHATE ).

Hpumep 1
202
Tipusesem apobs w K 3HaMeHaTeno 275° (1. e. 3anHweM JaHHyio apobb B

mine mpobu co IHaMeHareReM 275).

B s3asaunoM (HopoM) 3HaMeHaTeAe 276° BHACIHM B KAYCCTRE MHOXHTENS
CTapHIi JHaMeHaress 347, T. ¢. sanumem paseHeTBo 27H° = 34 - 952, [ToaToMy,
4TOGH MOAYINTD APOGH ¢ HOBKM 3HaMeHaTeneM 2755, no oCHOBHOMY CBOHCTBY

APOGH YMHOXKHM YHCAHTENL H SHEMEHATENb AaHHOH apobu -2—0:- HA MHOXW-

3b
2 2 _qp? 2
Tenb 98, Toraa HoAYYMM: %{ 2333 ;’:2 = 1823::: . TIpH 1OM MHOXHTEND 557

HA3LIBAIOT RONONBHTEALMAIM MHOHTENIEM K MHCIMTETIO H 3HAMEHATCNIO NAHHOH
272
}IpOﬁH -3-5:-‘- .
Dpumep 2

3x
Ilpupenem apobe 23y K 3HaMeHaTemo 3y—2x. BuoHo, uTo HOBHHA
SHAMCHATENS 3¥ — 2x M Craphifl sHaMeHATEND 2x — 3y OTAHMANTCA TOIEXC JHa-
KOM, T. & 3y — 2x = —(2x = 3y) =~ - (2x — 3y). TT0oTOMY YMHOXKHM MHCAHTENE

H 3HAMCHATSND Aannoi apolu 2x_3f3; HA JONOAHUTENBHBLA MHOXITEND {—1).



o OCHOBHOMY CEOHCTRY HpOGH MOMySHM:
x 3x-(-1) =x X

x-3y @x-W)rEN) -2 3y-2x°
. Tlpumep 3

IMpuseneM apobs 34:: m xsna;uena'remo 165> ~9a*.

YyreM, YTO HOBBIH IHAMCHATENL
166* -9¢* = —{9a* — 1662 )= —(3a+4b)3a—4b) no PopMyNe pasHOCTH Kvaa-

5
3a-4b
Ha JONOAHHTENbHbIA MHOKHTSL —(32+4b). TTo ocHOBHOMY CBOHCTBY ApoGn

5 5-(-(3a+4b) ~5(3a+4b)

HMECM: T3—4b (Ba—4b)-(Ba+4b) —(a-40)3a+4b)

—150-206 —i5a— 205_ 15a+20b
_(901_‘&1) 166 947 T 3ameTHM, YTO NpRBeneAme Apobed

patoB. [TosToMy YMHOXMM YHCAUTCHE H SHAMCHATE/b AAHHOH Rpobu

K SRIAHHOMY JHAMCHITENNO0 HCTIONLIYETCH NP CAOKEHNH B BHMHTAHNE apobel.

IMoMeHAeM B 0cHOBHOM cBolicTse apobu -E-=-§§ NEBYIO M NPABYIO acTH

MECTAMH H NOAYIHM TOXACCTBO %=% . 310 PaBeHCTBO NO3BOJLLT 3AMEHHTD

ac a
aApobb BROA o Gonee apocToll 70XACCTBCHHO paBHOH Apolnw BT

ommnpoﬁl- —— na obapil MEOKHTERD ¢ YHCIHITENIA 11 JHAMEHATENS.

Tipumep 4

350°K
CokpaTim ApoGe T

Bustio, 4o uncnrens 35a°5" v anameHatexs 7a%h’ Kpobu uMeoT obuil
MHOXHTENIb Ta’h? . TTo3TOMY NPEACTABHM YHCITHTSL W 3HAMEHATEND APoGH B
BHAC NPON3BeACHNH, HMEIOMHX OIHH H TOT Xe& MROXMTENL 70°D%, 1 cokpaTaM
Ipo0L Ha ITOT MHOXKHTEND.

n 35’ Ty Sa Ja - 35°5
onyuaes: == gpy—-==-. [locae cokpauienus Apotn T

Sa
nonyvunr Gonee npocryio apode 5 -



Ypowyr 2-3. Oonoonoe coosicrao gpod. Coxpautonite anoteit 13

3aMeETHM, ITO FPH COKPALICHHH APOGH HANO BIIEINTD EAWGOASIHN ofup
MHOKMTEN: UBCITHTEA M 3HAMeHAaTeNsA, B paccMOTpEHHOM NpHMeEpe MHOXKHTETb
Ta*h® Gotn HauGonemenm. Jns BupaxeHuit 35¢°0 u 7a*h® wncno 7 asnserca
HauGONLIUIHM OOMHM AenuTeneM YHcen 35 H 7, a4 — MHOXMTENb o
B HaHMCHbBILCH CTCAEHM, ¢ KOTOPOH OH BXOAKRT B TUCAKTEAb H 3HAMCHATCNE,
# — MHOXHTEIE b TAKOKe B HAHMEHbICH CTENCHH, ¢ KOTOpOil OH BXOAUT B
YHCAHTEND H 3HamcHaTens. TlosroMy MuosmTens 74’5 — Hanbomswwii obmpri
MHOXHTENS THCAUTEAS M 3HAMCHATENSA.

Ecnn o0muil MHOXHTEN: YHCTHTEA H 3HAMEHaTeNs GyTeT He HAaUBONBLUIHM,
10 NOChe COKPAIRCHWA Ha Hero apobH Apobb MoXeT OHTL COKpAICHA €lIe.
Hanpumep, ecmm pMecTo HanGonbuero ofIICro MHOXKHTENS PacCMOTPETh

"h 3508 _7a'b-Sab_Sab
MHOXUTEAD » TO TIOUTYYACM: ?agy 7 azb bz T ¢BHIHO, YTO

Sab
TIOXYNEHHYIO APOGh ~5~ MOXHO CUIC PA3 COKPATHTS.

Tipumep 5

CoxpaTHM Apobh %

Jns coxpaliewHs OpoGH PA3OKHM é¢ YWHCHTENb W 3HAMEHATEND HA

MHOXHTENH, HCTONBIYS GopMyAM coxpaliensione yMuonenwa. Jita yucnurens
no HopMyAe pazHOCTH KYGOB IONyJaeM:

8a’ - =(2a)' ~* = Qa—b) (20} +2a-b+b* )= 2a-b)aa® + 2ab+b?).
Qg avasmeraTens o GopMyne pasHOCTH KBATPATOB HMEEM:

4’ -5 =(a) - 6" = (a~b)2a+5).

BUZHO, ¥TO HUIHTENAD K SHAMCHRTOID HMEKOT O0WMH MHOXHTCNE 20 — &, Ha

82 -8 (2a-bYaa* +2ab+b) 40 +20b+ b
KOTOPLIAl CORpATHM APOCY: 4 T 7~ (2a—b)2a+b) 2a+b

Pasymeerca, npn coxpaweHHH ApolcH MCMOAL3YIOT U APYTHe criocobm
PANIONEHHS MHOIOUMICHOB, CTOSLIMX B YUHCAHTEIE W 3HaMenaTene ApobH, Ha
MHOXHTEAH. B 4acTHOCTH, IINPOKO HCTIOIL3YETCA CHOCOD IPYNNHPOBKH R
samiecennn ofiimero MuosmTenn 38 cxobun,

Hpemep 6 -

ab +ac
Cokpemuu po0b C5 35 +ac—3c

B vicaiTene ApofH BEHEeCceM OB MHOXHTEN @ 38 CKOGKH M NOMYYHM:
ab+ac=a(b+c)- B 3HaMeHaTene gpoGH CrpynIHpyeM WICHH H BHIHECEM



GLINH MHOXITENS 32 CKOOKH. Mmeem: ab -~ 3b+ac -3¢ =(ab-3b)+(ac - 3¢)=

=bla-3)+ca-3)=(a-3)b+c). Buano, 4To YHCAUTEADL U 3HAMEHATEND

nMeloT oSumnii MEoxuTeb b + ¢, Ha XoTOpH COKPATHM AaHHYI> Apolb.
ab+ac a{b-l-c)

MomyuacM: o +ac—3¢ “-etec) a- 3

Tax K2k A 3T0I0 H ZAnbHEHLWHNX YPOKOos MCTIONb3YeTCA PAI0KEHHE Ha
MHOXHTCAH YHCHTS/B] M 3HAMCeHATEnA ApobH Ha MHOXHTENH, TO HAMOMHHM
ocaoRtER ¢NOCODE! PANIOKSHRA MEOTOTASHOR B MHOKHTE/IH:

1) sumecenne o6miero MBOXNTENN 38 CKODKH;

2) rpynnupoRxs YACHOB MHOIOWICHA;

J) uenonbzopaHHe OPMYN COXPAIICHIOND YMHONGEHIN.

HanoMuum Ta0Ke QOPMYAD COKPUREHHON) YMHOKEHNA:

g - b’-(a bXa-l-b) {pa3HOoCTL KPANpATOB ABYX YHCEA pABHA NMPOM3BE-
BEHMIO DAIHOCTH ¥ CYMMEl 3THX MHCEN).

2) (6+bf =a* +2ab+b* (KBAAPAT CYMMB JABYX UHCE] PaBCH KBALPATY
MEPBOTO YHCAA TLEIOC YABOSHHOE NPOH3BEASHHE NEPBOTO THCNA HA BTOPOE ILTIOC
KBa&paT BTOPOTo YHCNa).

3) (@-b) =@* -2ab+5* (KBANPAT PASHOCTH ABYX YHCI DABEH KBAAPATY
MEPBOro YHC/IA MEHYC YABOEHHOS NPOU3BEIcHHE MEPBOTO YHCTA Ha BTOPOE FUTIOC
KRBAAPAT BTOPOTO THCAA).

H-ba (lr‘.'-t'axﬂ2 -l-ab+b’) {Pa3HOCTb KyGOB-ABYX THCEN DABHA NPOH3-
BCACHMEQ PA3HOCTH ITHX YHCCA HA HETIOIHLIA KBARPAT WX CYMMEL),

3amMeTuM, YTO HENMOAHLIM KBANPATOM CYMMBL 9HCEN 4 H b HaduBacTCA
BhipaxcHue @ + ab + B (No aHATOrnHK ¢ KBAAPATOM (WAH NMOAHLIM KBAZPATOM)

CYMMBI 4iCen a K b, KOTOpui pasex {a+5) =g +2ab+ ).

5) & +b° =(a+b)a? - ab+ b7} (cymma kyGos nByx uucen pasra npous-
BEEHHIO CYMMBI STHX YHCEN HA HCHOAHBI KBABPAT MX PATHOCTH).

OTMETHM, YTO HETIOAHKIM KBAAPATOM PAa3HOCTH uicen 2 H b Hajneaerca
BHpAKEHHE a° — ab + b? (CpaBHMTE C NOHBIM KBAIPATOM PA3HOCTH YHCCN @ W b,

Kotopuii paseH (o —bf =4’ —2ab+5).

6) (a+b) =a’ +3a%h+3ab® +5° (Ky0 CyMMB ABYX YHCEN paBeH KyGy
NEPBOTO MHCNA TUNOC YTPOSHHOS MPOH3REACHHE KBANIPATA ACPBOro YHCAA HA
BTOPOC MAIOC YTPOCHHOS NPOMIBCOCHHE NEPBOT0 YNCAA Ha KBAAPAT BTOPONO
mwec Kyb BTOpOTO 9HCHA).

7N (a-b) =a’ - 3a°b+3ab* ~ b* (KyG pasHOCTH ABYX MHCEN paBeH KyGy
AEPROIO YHCA MHHYC YTPOSHHOS NPOH3BEACHHE KBAAPATA MEPBOTO YHEAA HR
BTOPOE IWNOC YTPOCHHOE MPOH3BEACHHC MCPBOTO MHCNA HA KBAAPAY BTOPOTO
MHHYC Ky6 BTOpOTO YHCHRa).



D0 PO EHE

IV. KoRTpoashbie BONpocH

|. Hokaxure ocHOBHOS CBONCTRO ApoGu.

2. Kakoe papencTno HazkigaeTcd ToXEecTBoM? [MpUBeauTe NPUMEPH.

3. OCHOBHBIC CNoCcoDL pA3TOXKEeHHA MHOTOWICHOB HA MHOXHTEAH.

4. DopMYIN COKPAIEHHOTO YMHOXCHHS (PCKOMEHAYETCA ONPOCHUTH

HECKONIBKHX YYalLHXCA).

V. 3aganme ua ypoke
Ne 23 (6, m); 25 (a); 27 (a); 28 (6, r); 29 (a, r); 30 (3); 31 (6); 32 (a); 33 (6, ¢);

35 (6); 37 (8); 42 (6); 44 (8); 45 (6, n, 3).

VYI. 3agaume na nom
Ne 23 (a, 1, e); 24 (B, ¢); 25 (2); 27 (6); 28 (a, B); 29 (n, €); 30 (m); 31 (a);
32(0); 33 (a, 1, n, x); 35 (a r); 36; 37 (a, n); 38 (a, A, X); 39 {(ac); 41 (a);

46 (a, B, A).
VI1. IloApenenae ATOTOB YpoKa

§ 2. CYMMA 1 PASHOCTb [IPOEEN

Vpox 4. Cioxenne u sarauranne ApoGeds ¢ OXMHAKOBLIMM
3HAMCHATCIAMH

Heas: W3xysHTE CNOXEHME H BIYHTAHME PALIMOHANBHEX Apobei ¢ omnHa-
KOBLIMM 3HAMEHATEAAMH,

Xon ypoxa
1. Coolmicune Tembl H eXH YPOKa

1L TlorTOpenne B 3aKpenAeHue NpoiseHHOT0 MATEPRAJIS
L. OTBeTH Ha BOTIPOCH TI0 AOMALLIHEMY IANAHII0 (PasBop HEPCHICHHRIX

3a7a4).
2. KOHTPONB YCBOSHHA MATEPHANA (CAMOCTOATENLHAA paGora).

Bapaasr 1
3’  d+2gh P -6x+9
1. CokpaTtuts Ipobn: a) lSab‘;G) a’tdb’;n) x’—; .

2, MocTpoitre rpabux dyrkumn ¥y= 4;::11 .

Bapuant 2
b @ -3a% X +4x+4
1. Cokpature Apobb: a) lgz;b,;ﬁ) pr T :B) 2:2_; .




1-4x?

2. Mocpoitre rpadux byHKIR y=

2x-1"
TI1. Haywsenme BOBOTO MATEPRARA (OCHOBHLIC MTOKATHA)
Ipx caokennd (BMYATANNA) OCHKHOBEHHHX Apolell ¢ OANHAKOBMIMY
IRAMCHATEANMN CLIANMBAKTCA (BLPHITANTCE) HX WHCANTEAN, 3 JTAMEEATENL
OCTRETOX TeN XKe,

Hpumep 1

Crioxum ¥ BraTeM apobu % H % Mo npuBeaeHHOMY TIPABKITY TOMYHACM:

3,2 5+2 7 5 2 5-2 3.1
99 9 9¥9° 9 9 9 3

Ilo ToMy Xe IpaBHAY CIUIATHBAIOT M AKOOLE IpOOR ¢ OAHHAKOBHMH

a b a+d
JHAMEHATEe/AMHK, T. €. — +—=

€ ¢ ¢
ADHX AOMYCTHMEIX IHATCHHAX NEPEMEHHBIX, T. &. npi ¢ # 0,

. AokaxeM, YTO 310 PABCHCTBO BEPHO NPH

ycth %:-m H %=n. TTOMACHHO CAOXKHM 3TH PABEHCTBA W NOAYYRAM

a b a_ b :
—+—=m+n WU m+n=—+—, TTo ONPEHCACHNIO YUACTHOTO H3 PABCHCTRA
c ¢ € ¢

LRE-]

=m DONyJacM g = o, B3 pABCHCTBEA -E—=R HMeeM b= cn, TToWNeHHO CNOXKHB

paBeHCTBA @ = o ¥ b = o, noxyanm a+b=cm+cen=c{m+n). Tak kak ¢ 20,

TO BRPA3INM H3 ITOIO PABEHCTEA m+n=ﬂ. Wrak, nMeeM AB4 paBCHCTBA

a b a+b
m+n=:+; H m+n-T. MpupasHaB NpaBHe YACTH ITHX PABEHCTS,

a b _a+b
NOAYYHM ?+: - Taxrm oBpasom, NOAYICHO TOXASCTBO, K3 KOTOPOro
chenyeT npaBuao cnoxeHHus apobeii ¢ oanHaXoBLHIMH 3HAMeHaTeAsMH. HTak,
yTo0H CAOENTS Xpola ¢ ONEMAKORLIME JHAMERETEAAMN, HANO (HOXKHTE UX
THCANTCM, 4 SHAMCENTERS OCTARNTS TCM Xe. DTO MPABHAC CUPABCUIMBO NPH
cnoxeHuH moboro ancaa apobeit.

Hprmep 2

3a-3b Sa+3b
Croxum apobun s ™ W 2 iy



B COOTBETCTBUH ¢ NPUBEASHHLIM MPABHNOM MOTYUACM:
3a-3b Sa+3b_3a- 3b+50+3b & 8a !

6% 16 16a’6 164’6 8a-2ab 2ab’
Tipwmep 3
&d+a la+l

Croxam 1poGH == 3% 3 +2) ¥ 3(a+2)’
Eiie pas MCRonb3yeM APABHAO choxkeHun Apofelt u namysmm;
a‘+a _ 3a+2 2 _d+a+3a+2+42_a*+da+d_ (a+2)

Ha+2) 3a+2f : A+ a+2) 3(0f2)’ T 3a+2f
2|

“¥at2)
Burmrramse npobedl ¢ QAHHAKOBBIMH 3HAMCHATE MM BAORIINETCH MAIOTHWIO
caomermo. JokaxeM, 4To npy moOnX 3uaueHnIX g, b 1 ¢ # 0 sunonHAeTCH

a b a-b
TOXIZCCTBO ——-—c~-— -VyTeM, 4T0 ONepalHs BHMHTAHRA OOpaTHA No
¢

OTHOLUCHHIO K clloxeHMio. TEo3ToMY AOCTATOYHO AOKA3aTh, YTO CyMMa apobeii

a-b b a~b b _a-b+b_a

p pasna.npoﬁn POBEPHM PR p p

. H3a

IOKA3AHHOTO TOXIECTBA %-%=—;2 claefyeT MpARENO BEMHTAHEA Apoled

C OAMHAKOBBIMM 3HAMEHATS/IAMM.
10661 BarecTs Apobi ¢ OAMHAKOBHIMH HAMEHATEIAMM, HARO B3 WACAITENS

nepnok poln sarvecTs WCHHTSL BTOPOI Apols, 4 IMAMERATEIE OCTABATS TEM
e,
Hpamep 4
kY o 125
BriyreM u3 apobu Py Ipobs 2+

TpUMEHAM PHBERCHHOS MPABHAO BHMYUTAHNA Apobeli R monyuuM:

a+v2b a+2h a+2b a+2b a+2b

Hroraa nNpi BMRONHCHHH CIOXCHHAA WIN BhtMHTaHKA apoGell npixoanTcs
HIMEHATD JAK IHAMENATEAR ONHOH H3 ApoGeH H INMEHSTE ONEPAIINI) CHOIKEHHA
oncpanued saromamn (WH Ha060poT),

Ilpumep 5

2 8
CnoxHM apobn ——— a-2b h-a




YureM, 4TO 3HAMEHATEH Apobeli SRAAKOTCA NTPOTHBOMONOXHLIMH BhipaXe-
HEAMA, JTo3TOMY M3MEHHNM 3HAKY B 3HaMCHAaTeI¢ BTOPOH Apofin n nepen aroli
APODLIO (ITO COOTBETCTBYET YMHOXEHUIO UHC/IHTENA H 3HAMEHaTens ApobGH Ha
4McAo —] B COOTBETCTBHH ¢ OCHOBHBIM cBoficTBoM Apobu). Monyuum:

8* _ 8b'-(1) 86°

Apobeii cBoANTCA K BHIMHTAHHID Apodeil ¢ onMNaKkoBHMMH 3HaMeHATENAMH. Torua
8h? %2 ]2 122 —8h? 2(01 46’)

"“m"aZbe—aQZbaZb a-2b a-2b

2((_1—2&!a+2b!_

R— =2a+2b),

PazymecTcs, npansina caoxesRs A BBMRTARNS 1pobeif B pane ciyvaes ynobHo
HCMONL3OBATE COBMECTHO.

Hpumsep 6 .

@+3 Ja-2  4-%
YIPOCTHM BelpaKEHNe: Oy P 30 @3

“pHMCHHM COBMCECTHO MpaBHia CHOXCHHA H BHIMHTaAHHA npoﬁcﬁ

@43 3a-2 4-3a _
C OHHAKOBUMH SHAMEHBTENAMH H OMYUM; 53— ——g—2-+ =

_a+3- (3a 2)+4-3a_a +3-3a+2+4- 30_0’ -6a+9 (a-3F _
a -3 . @ -3a 7@ -3 ala-3)

a-3

JlaHHOe BEIpAXCHME KMEET CMBICH NIPH TeX 3HAYCHUAX 4, HPW KOTOPBIX
sHameHatenb (@ — =0, ne.npuazl a3,

IV. KoRTpOARARIE BONPOCH

1. Kak cknameBaioT fpoli ¢ oNHHAKOBMMH 3HAMCHATE/IAMA?
a b atd
. —

2. ,Iloxammmxmecmoc p T -

3. Kax BeMHTAKTCH APOGH ¢ ONHHAKOBWIMH 3HAMEHATENAMU?

4 a_b_a-b

Ilomnmmmoc p :

V. 3anamne na ypoke

Ne 51 (6); 52 (m); 54 (G, e); 55 (a, n); 56 (a); 58 (G); 59 (6, n); 60 (a, 1); 61 (a);
64 (p).



56, Cromonmne ¢ Bl iiTanne [ FHIMEHGTOTIRMM 1

V1. 3ananse ma oM
Ne 51(r); 52 (r); 53 (a); 54 (m); 55 (r); 56 (6); 58 (a); 59 (8, ¢); 60 (B, @); 61 (6);
63 (6); 65 (a. ).

VII. Tloapenenne HTOMOS YpoKa

Ypoxu 5—6. Cnoxenne n saruTaENE Apobedi ¢ pasuniMu
IBAMCHATE/IAMH

Ileas: N3yMUTEH CHOXCHUS W BEMHTAHNE APOOCH ¢ Pa3HIIMH 3HAMCHATS/IAMH,
Xon ypoxa
1. Coobmenne TeMM ¥ OE/INH YPOKA

IL, IMosTopenne M 3axpenncHEe HPOHICHBOTO MATEPHANS
i, OTBeTH Ha BONPOCH NO JOMalIHEMY 3aIaHHI0 (pastop HEPCWCHHBIX
3amady).
2. KoHTpOAB YCBOCHHA MATCPHANA {(THCBMEHHDIR OTIPOC).
Bapnany 1
1. Kax cxnanniBaiorcs ApoGH © ORHHAKOBLIMH 3HAMCHATCAMU?

2a+5_ a+2 *+8%  4-4c
2. BunonwuTe ACACTBNA: 8) 5 g~ g O G- a3 =T

x2+2x+3

3. BuimennTe uenyio 1 JpoGHYIO YACTh B BHPAKEHHH 12

Bapunnr 2

1. Kak BHIYHTAOTCA ApolH ¢ OAKHAKOBLIMH SHAMEHATENAMA?

4a+7 3a+5 2+17¢  16-9¢
2. Bumonture Ackicrema: 8) 74~ 4s 0) e Tt

2
3. Buncaute ticAyio 0 ApoBHYIO YACTh B BHPAXCHIH x;_?_o.x:;l-‘l .

L. HayuenHe HOBOIO MATCPUAAA (OCHOBAME TIORATHN)

ChoxeHue ¥ BRMMTaHHUS Apobeil ¢ pa3HuMA 3HAMCHATCISIMH HANO CRECTH
K CHOMENN0 H BHMATARN0 Apobeil ¢ onmmaKostiMB snaveraTensvn. flns sroro
HexonHbie apolies IpHBOART K ofmenmy 3NAMCHNTEII0,

[TycTh TpebyeTcs CNOXKHTDL (BRIYECTL) ApODH % H 'E;'Oﬁmuusunueuameu

ITHX Apobeii GyasT nponaBencHHe bHd 3HaMeHaTeie! ApoGel. NprBeacM faHHLe

a ¢
apobu 3 g K TaKomy obieMy 3HAMEHATEN0. AR 3TOTO YMHOXHM

a
YHCAHTEND M 3HAMeHaTeA Neppoil apobu ry Ha AOTICITHRTENLHEIR MHOXHTETE d



H TIONYIHM £=_qd_ . UHCTHTEND ¥ 3HAMEHATERD Bropoil apobu % YMHOEHM

b M
¢ be
Hi ROTIONHATSNBHEH MHOXHTeNE & 1 NOMyIHM 3=§ .
Tenepb MOXKHO HCOAL30BATD NPABHIC CAOXCHNS ApoBeH ¢ ORMHAKOBBIMH

sHameHatenaMu. Hmeem: £+£_ad+ be adtbe

Ay M ™ . AHATOTHYHO MOXHO

BRYECTS Apo0H ¢ PASHLIMH JHAMCHATE/HMH, — = — = — = — = —

Tpumep 1
]
4 " 5a
OGunii 3HaMeHaTeNb 3THX Jpobell — npodsseaeHUe nx 3HaMeHaTeneH
4b.5q = 20ab . Toroa AONOMHHTEABHBIH MHOXHTSTS K THCAHTETIO H 3HAMEHATESO
neproii ApoGH Sa, AORGNHHUTEBHBIN MHOXHTENb K YUCITHTENIO H 3HAMCHATEIIO

2
R 1poGh 46, 1 c3a 2b_3a-5a+2b-4b _ 15a° +85*

CnoxuM U Bararem Apobu —

4b Sa 20ab . 1% ;
3a 2» 3aSa- 2b4b 1547 - 31')2
4 52 20ab Nab
Hpumep 2
5
Crowam mpotn 2= 4a’b’ T

O6uull 3HaMeHaTenb 3THX Apolelt — nponapencHMe ux sHamMeHarenei
40’0 -6ab* =24¢’’. Torma ROMOAHWTENHHHA MHOXKTENb K mepBoit

ApoGu 6ab, xo sropoit apobu 4a’H. TloaToMy moayuaeM: ﬁ+%=

_3-6ab' +5.42°6® _ 18ab’* + 20a°H Ten P ..
W Wy Db YIPOCTHM MOTVENHYI0 2po5

Ui 3TOrO pasnOXHM YHCANTeAL ApoGH HA MHOXHTeNH (BhiHeca obuw kit

MEOXHTE/E 38 CKOGKW) H COKPATHM ApoGhs:

18a6* + 20a°6° _ 2ab*(9b+10a) _ 2ab*(9b+ 10a)_ 95+10a
Aay pr 2ab’ 120’0 " 124
3aMeTHM, YTO CNOXEeHHe M BRMHTaHKe Apobeli ¢ pasHRIMH SHAMCHATCIAMH
MOXNH0 YIPOCTHTS, £C/IH APHBOARTS APoON HE MPOCTO K 0B1EMY 3HAMEHATENIO,
a K HAHMEHLIEeMY ofHEEMY SHAMCHATEO0.
B paccMOTpPCHHOM NpHMEpe HaHUMEHBIIAM 00IMM THaMeEHaTeNeM GyaeT
ofHowieH 12a°h. KospuaimenT Y1010 OAHOWACHA PARBCH HARMCHLEEMY 00meMy

EparoMy Xo3ddummenTos 4 4 O apobefi. Kxxman nepemeimas @ ¥ & x0T B
HauMeHbIIMH 0O 3HAMEHATENL ¢ HARGOILINM BOKAIATE/ICM, ¢ KOTOPMM O




BXOANT 8 3namemaTenn npobedt (cooTBeTcTBEHAO 0t ¥ ), HomoNHHTe LNkl
MHOXNHTENAL K NcpBoil Jpoln NOJYWHM, ECNH PAIACINM HANMEHBINNHIl ofumil

122

IHAMEEATEAR N3 JHAMCHATEAS Tiepboil Apolu W-Sb AHAIOTHYHO,

AONMOMHHTEALHLIE MHOXHTEAL KO BTOpolt Apolu HalineM, ecnu pasnenum

4
HagMEHLRIHT obmuit 3HAMEHATENS HA 3HAMEHATEIE BTOPOit Apobu %—-20

3 3 _3:3b+52a 9b+l|]a
Teneps HatlAeM CYMMY NaHHBIX Kpobeil; 4azb; 6ab* _ 12a°b° Izazb-; .

Hpumep 3
S2+7d  Ta+5b
HaitgeM passocts apobeit 2 +ab " Db
Yrolst Hathrw HanMeHbINMH oG1IMIT 3HaMeHATENE TpODeit, pasA0KIM JHaMe-

Sa+7b Ta+5b _Sa+Th  Ta+5b
HATEIb KAKIIOA APOGH HA MHOXHTEIH: 3" — 0~ 2=73 a{a-l-b) " Ha+d)

HaumensirnM obimm sHaMeHaTenem npobeit Gyaer puipaxenue abla + b).
JononHHTeNsHEH MHOXHTENb K nepBoii ApobH &, ko Bropoit apoby a. Toraa
Sa+7b_Ta+5h_Sa+7b _Ta+5h _(Sa+7bp-(Ta+ 56k
nonyu3eM: ST n " gbr bt da+b) Ba+d) abla+b)

_Sab+78 ~Ta=Sab_T6'=7a* _7Tb+a)p-a)_7(b-a)

- abla + b) " abla+b) - .
TpeoSpazopaie PAIMOHARRHOTO BLPAKCHNA, KOTOPOS ABMAETCSH CYMMOI

WIH Pa3HOCTHIO LICTOTC BLIPAKCHHS W IPOGH, CHOMNTCA K BAXOKIEHHIO CYMME!

RN pasnocTa apofeil, T. K. moGoe uenoe BHPAXKEHHE MOXIO TPESACTABHTD
B Buse apobu co snaMeHarenem 1.

Mpunep 4

YNpoCTHM BLIpaXCHNKE l-a-%-n-az.
B naHHOM BEpAXEHHH BRIACTHM LIEA0E BRIPAKCHHE H IPSACTABMM €10 B BUAE
apoGn co 3HaMcHaTeneM 1. Buimoawnm enuuTanHKe apobeil, Henonbaya

‘ a2 . 5 a
dopMyay cymmH KyGor. Tora NOMyMMM: l-ﬂ-m'l'a =a ﬂ+l-m-
=(a+lXa’ —a+1)-o* g+l 1

a+1 a+l  a+l”
B Hexomopsix 3a8a4ax VIOOHO BMIOMHNTDL CIOXKEHHE H BHYHTAHHE e BCCX
ApoGeil ¢pasy, & BLINOAHATE ITH ONICpativy HoouepeaNo.




JokaxeMm, ¥TO NpH A©O0M 3HaYeHHUH 4 > 1 3HaYeHHe BHpaXeHHd
1 1 2 4

I-a 1+a 1+a° l1+q° CTPHLATCEILHO.

Cmmynpocmumnmcmpammmmnmmmeppoﬁm Tpx 3TOoM

1 LQ+a)+1-(1-a) _
YAOGHO CTIOKHTD CHAYANA NEpBLie ABe Opo0st: T-a m (T
=l"if:'l:a - Temeps K 3T0My PeayILTaTy IPHGABHM TPETEIO APOGH:
2 . 2 _20+a?120-0%)_2+20°+2-2a> _ 4
@ Td (—a)i+d) P_@)  l-a - Haxonen,
K oarolf  apobM npHGaBMM  MOCAEAHION  4YeTBepTYIO  Apolb:
4 _4(-a*)+4.(1+a')_4-da'+4+40" _ 8

_l_

[ l+a‘ ~aT+d)  P-@}  1-&
Jlerko coolipasuTs, u10 NpH @ > 1 (HAlTpHUMeD, NpH @ = 2) W penaKBHa a* > 1.

Toraa svamesarens 1 — @ noayueHnol Apobu % OTPHLATENBHENH, Tak xaK

FPH JTOM “HCIMTENE APOoGH NMOAOKHTENbHLIH, TO Apobt 6yaeT oTpHUATENLHOIR.
VuerHe CKTIAANBATL PALHOHANbBHEE APOON OKASHBACTCH MONEIHEIM W IIPH
HAXOMEEHHY cyMM 0fuKHOBeImIIX NpoGelt.

IM(S

1 i l 1
Ha apobelt $=—+—+—+. b ——t————.
Reh cyMmy T- 2 23 3.4 " 798.99 99.100

DracymMma colepxuT 99 npobeit. MoaToMy CAOKHTD «B 106> ITH APOGH ONEHD
satpyanatentHo. Toraa npeacTaBuM Kaxaye Apobh B 3TOM cymme B BUAC
PasHOCTH AByX Gosiee npocTix apobeil.

1
Kaxnan apobs B cyMme § HMeeT BHI e 1)’ FAS MopeMeHHas X IIpHHKMa-

er3Havennn l, 2, 3, ..., 98, 99. OuesnaHo, yTo Apobb MOXeT DOAVIMTECH

x(x+1
OpH cAoXeHHH ApoGeil co IHaMeHATENIMK X B X + L. Flycre 3T ApobH HMEIOT
HRCHHTENH @ H b cooTBeTCTBEHHO. TO ecTh MPeAcTABMM Apobh B BHAC

| a. b b
x(x+l) p x+l CnoxyM ApoGH B NPRBOH Y4CTH PABCHCTBA: 442 =

a(i('; ll‘:;fx axx-lc-ta"'gx B uncantene apobu crpynnmupyem WicHbLI, 3a3BH-

ax+a+bx _{(a+bx+a
CALLINE OF X H HE 3ABUCKLENE OT X, H TOMYIHM x(x+1) x(x+1)




5—8, CRONBHNG 1 BLMUTAHNNG & SHAMOHATOAM 23

HTak, MOAYHMHAN, YTO APK BCEX 3HAYEHHAX X HOMXKHO BHNOAHATHSS

(@+d)+a

PABEHCTBO x(xl ) = o) 3HameHaTenH Apoleil B Aepoit W npaso#

YaCTH OAMHAKOBH. YTOOH HHCAMTERHM TaKke ObIM OIMHAKOBM MpH MoboM
3HAYCHHH X, TpeOyeTca BLIMONHEHHE ABYX papeHeTB: ¢ + b= Q0 na = |. U2
nepBoro pabeHeTea HalileM b = —a = —). [oacTaBuM 3TH 3HAUCHMA @ N b B

1 g b 1 1 1
o — OMYYH, o —— -
PaBeHeRO x(x+1) x x+1 wo MJl:():+l) x x+1 (r. €. npeacta
BHJT MHTEPECYIOHIYIO HAC ApodE B Bife pAsHOCTH ABYX Gonee NpocTaiX Apobeit).
1 _1_1
xx+1) x x+l
3HaueHHA 1, 2, 3, ..., 98, 99 H nomyuum 99 paneHCTB:

B papescTBe BMECTO X GyACM ACOUEPETHO IMONCTARASTE

A 1_1
98.99 98 99’

Lt 1
9910099100'

CnoxuM mMOuReHHO STH papcHcTBa. Toraa B NeBOi YacTH BO3HHKAET
TpelyeMas cyuuanpoﬁcn S. NMpu 5ToM B NpaBoil YaCTH COKPATATCR BCE APOGH,

x=98:

x=99 ———

1 1 1 99
-— B S=——-—=l——____.
xpouenpoﬁeﬁ H l . HraK, nonyuaem 177 1 N
Anuomtmm ApHEM MOXHO UCMONBLIOBATL H ANA HAXOXIEHHA CYMM

PARNORAIAMX Jpobeil.
Tpumep 7

1 R 1
YnpocTHTL BHPpaXCHHE A-x(x-'_z)T (x+2XJC+4)T(x+4Xx+6)+"'
1

* e+ B)Yx+100)*



Kaxzoe ciaaracMoe B 310t cyMMe HMeECT BUA Talxene2) TAE A

MPHHHMaET 3HaueHna 2 =0, 2, 4, ..., 98. [IpeacrasuM o1y apoGs B BHAE CYMMH
IByx Sonee ApocTIX ApoGeH ¢ MMCIHTENAME @ ¥ & W 3HaMEeHATIAIMH X +nux +

1 _a . b
x+mfx+n+2) x+n x+n+2’

b _dx+ns2)+bx+n)_

X+n xAned x+n)lx+n+2)
_ax+an+da+bc+bn_{a+bye+(a+bn+ 2a
T xanfx+n+2) (+afxen+e2)

] _la+dx+(a+dn+2a

MHW (x+nXx+nm- (x+nXx+n+2) ROSOKHO BHTOAHATECA
TIpH JIOGHIX A0TYCTHMEIX SHAYCHHAX X H 2. DT0 BOIMOXKHO, €CAH BEMONHAIOTCA

+ 1+ 2 COOTBETCTBCHHO, T. €. Cnoxnm apo-

6u B npamﬁi YACTH PABCHCTDA:

paBeHCTBa: @ + b = 0 M 22 = 1, K3 NOGAGAHETO PaBCHCTBA HaACM a='E,n3

NEPBOTe PABCHCTEA HOMYIHM b--a=-%.

TNoacTagHM a'm 3HAYCHHA 2 M b B PABCHCTBO (x+nx:+n+2)- x:n+
R onys LML) hes
xtne2 DOV Gk +n+2) 2\x+nm x+n+2 )

30M, MPEACTABAIN KAKAYIO Apobb B BHPLKCHHM A B BAOC pa3HOCTH ABYX Gonee
npocTHX Apobeii. B 310 papeHCTRO BMecTo 71 GYIeM noouepeHO MOACTAMATE
snaueHHA # =0, 2, 4, ..., 96, 98 1 noay“HM paBeHCTEA:

SPNUUR S 1 R
= 3 wr2) 2|lx x+2

L 11
n=2 (x+2xx+4)'2[x+2 x+4]‘

1 1f 1 1
n=4 (x+4Xx+6)-5[x+4 x+6]’

56 1 _1f 1
A= 96 n+98) 2| x+% x+98 )



1 1 1 1
n=98: (x+9sXx+wo)'5[x+9s x+100}
Croxum NoMNcHHO 3TH pascHCTBA. Toraa B A¢BOH YacTH NOMYIHM AaHHOE
supaxerHe A. TIpw 5TomM B npanoii uacTH CoXpauraloTea Bee Apoliu, Kpome apo-

1 1 g1 1 1 x+100-x
Set < M STT00 " TOTRe noMyuAcM: A'z[x x+|oo) 2 x(e+100)
- 50

+100)°

IV. Kontposnuibie BONIpocs

1. TipnecacHne ApoGeH K obwicMy 3HaMCHaTe 0. TToHATHE DONOTHITE b~
HOTO MHOXMTSNA K QHCAHTERIO M 3HAMEHATESTIO APOOH.

2. Tokaxmre, YTO CAOKEHUE M BLIMHTaHUE Apoleit ¢ pasHEIMH 3HaMeHaTe-
JAMHK CBOAMTCA K CNOMECHMIO W BRMHTAHUID ApoGeH ¢ ONMHAKOBLMHA
IHAMEHATENAMH.

3. Kax crIanmBaloTca B BEMUTAIOTCS IpobH ¢ PAZHHMH JHAMCHATEAAMMN?

4, CnoxeHne (BHMHTAHKE) LIENOTO BEIPAXEHHMA H AposH.

V. Janaume Ha ypoke

N 70 (a, x); 71 (a, B); 74 (6); 75 (a, 6); 76 (a, B); 78 (a, 6); 80 (B); &l (r);
82 (6, r); 84 (a); 87 (6, B); 89 (6); 90 (a, 1); 92 (a); 94 (a, r); 96 (G, r); 98 (a);
99 (6); 100,

VI. 3azanne ua aom

Ne 706, r; €); 71 (6, r)); 72(a B, n); 74 (a); 75 (r); 76 (r); 78 (z); 80 (a); 81 (8);
82 (a, 8); 84 (6); 85 (0); 87 (a, B); 83 (a); 89 (a); 90 (6, 8); 92 (6, ¢); 94 (6, B);
96 (a, BY; 97 (a, r); 98 (6); 99 (a); 101,

VIL ThopuecKne 3aaannsa
1. Hatimwrre 2 M B 13 ToXaeCcTRA:
a)‘ 3 = a o b . 6) 2 = a . b .
(c+2)x+5) x+2 x+5° X+2x-3 x+43 x-1
7 _a b 5 a b

o) c-2Yx+2) x-2 x+4° n Y ox6 -3 x+2°

Omeemu:a}a=1,b=—1;06)a= —O,S,b GS(WPHWOYGGEWB,
gro X2 +2x-3= (x-l-BIx l) B) a-— b= -z,r)a {, b= —1 (ybemrrecn,
aro X2 -x-6=(x-3)x+2)),

2. Buuncanre cymmy apobeit:

L1 1 1
3735 st 7wt w0’

O\

a)S=—-



11 1 i
24 46768 9698 98100

6) S=—v

1.1 1 i

R WA A KT AR R TTRTTRTIE

n S=§%+7.112 ¥ 1:;1?‘“'"+ 92!97 ¥ 97.1102 '

Omeemut

P R LY
B)S=%[l-%]=%; F) S-—;—(; 1(1)2] % (yxa3aHHc:

Kaxaywr apo0k B CyMMe S NPEACTABLTE B BHIE PASHOCTH ABYX Gollee MpocThiX
Apobeit),
3. ¥npocTHTDL BHpaxXeHHe:

1 1 1 R | 1 .
R ) Ml R ) M Y Y (I B e

| 1 R 1 N 1 .
O e 3) Grifxr6) G 6x+9) r+9x+12)’

1 1 1 1

D)) Geee2)  eeo8)x+99)  (x+99)0x+100)°
1 1 1 1

DG GrYeed) e 000+ 99) | GO+ 10D)"

1 1

4 100
Omoems:) 225510 35 5o | e ) Tl

(1 1 34
2 E[x x+102 J_ x(x+102) (yKasaHHC: KARMIylo Apobb B CyMMme npea-

CTABLTE B BHAE pAIHOCTH ABYX GoRee NpocTHX Apobeit).
VIIL Tloapeaenne HTOIOB YPOKA

Ypoxn 7-8. Koutrpomaan padora Nel no TeMe «Cymma
H pa3BoCTh apodeiis
Heas: ipopepka 3HAHMH yuaunxes ¢ MCNIONB3OPAHWEM PASHOYPOBHEBRIX
BAPHAHTOR.



Xona ypoka

1. Cooluesme TeMLl H 1eIH Ypoka .
11. XapaxTepscTaEa KoNTPOALH0i paboThl

KonrponbHas paGoTa cOCTARICHA B § BAPHAKTAX PAITHYHON CIOXKHOCTH
{BapuanTH |, 2 — caMEie IPOCTRIC, BAPHAHTH 3, 4 — clloXHee H BAPMaHTH 5, 6 —
camble CROXHEE). [1pK 3TOM CJIKBOCTD BADHAHTOB HAPACTRET HE OUEHD PE3Ko.
Kaxnpii BapualT coRepiXHT 6 38534 NPHMMEPHO OAHHAKOBOH COXHOCTH (MOXET
OHTE, HECKOIBKO CROKHES IBS NOCACAHHC JA044H).

[pn nposepxe BapuaHTOB 1, 2 OlleHKA «5+ CTABMTCH 3a NPabHARHOE pelite-
HHE [T4TH 33129, OLICHKA «4» = YeTRIPEX 32144 U OLICHYA «3» — Tpex 3amay. Oaua
Jafgava SBAAETCA pe3cpBHOH (MAHM 3anacHOM) M BAeT HEKOTOPYIO BOIMOXKHOCTD
sbrGopa yHapmMen. T1pxr TakiX ke KpUTCPHAX OUCHKH B Cy4#ac BapHaHTos 3, 4
Jaerca RONOAHUTERBHO (0,5 GAANA ¥ B cyuae BAPHAHTOB 5, 6 — AONORHUTEALHO
1,0 Ganna (yayuTHIBasA Gonee BHICOKYIO CAOXKHOCTE 9THX BapHanTOB). [loaToMy B
CHYUAE BAPHAHTOB 5, 6 OLICHKY «5» MOXHO NOMYMMUTSH 34 MPABIABHOC PEUICHHE
YyeTupex 3aaay.

ButGop BADHAHTOB MOXST OHITH CACIAH YMATENCM HIH YIa KM (TPH 3T0M
UHCNIO FKICMILIAPOS BAPHAHTOR AOMXHO GuTh AccTatoMHbiM). Pazymeercs,
VualHecs AOMKHE 3HATL O PasTHYHON CNOXHOCTH BAPHAHTOB H KPHTEPHAX
OLICHKHM KOHTPONBHOM paboThL,

111, Bapnaurt pabomul

KP-1

Bapuanr 1

1. Haittn JonycTHMEIE 3HAYEHHS NEPCMEHHON B BRpAKeHHH L+L .

x-2 x+l
164’0’ .

2
2, Coxpatire apobe: a) D ; 0) x +3xy

xp+3y*
3. BUltIHUTE ACHCTBHS £ _¢-2-4
) “e+2 O+

a-2b

4. Haittit 3HAYEHNE BLIpAKEHUA —-anpua=02;5=4,

5. Nocrpoitte rpadHk PyHKIHH y=£-§ixfi.
KP-1

Bapuanr 2

4

1. Haitti JONYyCTHMEIS IHAYCHHS NEPEMEHHOR B BHPaXeHHH x_ig-ﬁ .



BHIOAHEHO PAPSHCTBO

18°% _ 2x'+xp

2, Cokparture apoGh: a) 6)

6 2oy

a &-2a+6

3.B 1 ! — .
BIFOJEHHTE JEHCTBHA. 2-3 W

& +3b

4, Haifn 3HageHHe BHPAXCHHSA —anpna=0,6,b=2,

xX*—6x+9

5. Hocrpoitre rpadux dyuxunn y= Tex
KP-1 |

Bapuant 3

3x—6+2x—6
x-2 x40’

1. Halii 20MyCTHMBIE 3HAYUCHUA IEPEMEHHOMN B BHPAKEHHH

lCmmmwmnmﬁ&ifi§%;i.

a+3 i 2

- —

@+a a+l a’

3. ¥npocTHTe Bﬁpaxeﬂne:

2% -4x+7
x-2

— 2—
5. Nocrpoitre rpadux dymkunH y___x33f1;+9+4x . 6x'

6. Haiimime 3HaweHIs g B b, 2NA KOTOPHIX TIPH BoeX AOITYCTHMbIX SHASCHHNAX X

o +x+d
x+2

4. Boiacivre Lenyio W ApOGHYIO $4CTL B BRPAXCHHH

=2x-3.

KP-1
Bapannr 4

S5x+15 3x-1
+

x+3  x=-2'

1. Haltn RomycCTHMBIC 3HANEHNA NEPEMCHHOH B

ZCmnmnnemmﬁm:F%igzg.
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4. Braenute Heyio H ApoOHYH YaCTh B BLIPAKEHHH —3{2;—12:L5

5. TlocTpotive TpadHK dyHKILH y_x’24x+4 &x’x4x

6. Haitmme snaueHHA g U b, mmmmmmmumx

ax’ -8x+b
x-3

BHIIONIHEHO PaBeHCTBO =3x+1.

KP-1

Bapnawr 5
1. HaliTh ZONYCTHMbBIC JHAYCHHA NCPCMCHHOH B BHPAXeHWH:
4x+4 x3 - 6x+9 2x+5
X+ 3-x d-x

. ax+2b+2a+bx
2. Coxparure apobb: P T yap
3. HailniTe 3HAYCHHKC BLIPAXKCHHA: a 3 npua= 1,5
F-9"a+3 a-3
4. Moctpottre rpadmK yHKIMK y=xz_ix+4.
5. Cokpatute npobb is—"-":‘:—"'l{-_—3
6. Hafimime 3sHsMeHHa & W 5, A KOTOPBIX NPH BCEX JIOMYCTHMBIX 3HAYEHHSIX X
TBo x+3 -8 b
g T T 4% -2 2x~1 3242
KP-1
Bapsant 6
1. HaltTh gonycTHMbIC JHAYEHHA NMepeMeHHON B BLIpaXeHHH : +
x+dx+4 S5x-4
x+2  9-x"
. ox+3b=3a-bx
2. Coxparurc ApoGs: ooy el
4 3 12
3. HaiimHTe 3HAYCHHS BHPAXKESHUA: - + npu x = —0,6.

x+2 x-2 x*-4



x?-6x+9
4. Hoctpohire rpadux dyHxumn y-—lm—.

5. Coxparure gpobp -xj%?l-ﬂ ]

6. Haftoyre 3paueHns g U b, UM KOTOPRIX NPU BCEX HONYCTHMBIN 3HAUCHHAX X

Sx+1 g, b
I 6x*+7x-3 2x+3 3x-1"

Ypox 9. Hroru kosTpombaolt padoTnl
Heaw: coobuTL pe3ynbTaTl paboTH, PACCMOTPETE HARGOJCE THNHYHKIE
owHbkn, pasebpars TPYAHLS 3a0aH.

Xon ypoxa
L. CooGuretiie TeMbl H IIRJIR YPOKA

II. Hrom konmponaoil paborm

I. PactipeaencHne paboT No bapHalTaM 1 pEayNLTaTaM penicHHd. JaHurie
O pe3yabTaTax paGoT YAOGHO 3aHOCHTL B Tabmuuy (And KaxgoR napel
BADHAKTOB).

Yo L | 2 | 3| .| s
+ 5
+ 1
- 1
@ 1
OB803HAMCHHA:

+ — YHCAC pEIIHBLINX 3ALAYY MPABHABHO HAH MOYTH NMPABKHIABHO;

T — yMCAO PeIMBILHX 3A1AYY CO JHAUMTEALHEIMY OIHOKAMMY;

— — GHCJIO He PEMIMBIIHX 3a8a4Y;

@ — ulcno He pemwapLuKx 3a0avy. Bapuant 1, 2 — 8 yueHHKOB.

2. TannyHbic omAOKA, BOZHHKILMKE ITPH PEILICHHA 332V,

1. HanGonee TpyAHGLIC 38029l H HX pastop (YUHTENEM HWIM IOKONLHIRKAMK,
CRCNABIIHMH FTY 3anady).

4. PaaGop ecelt xouTponEHO# paGoTel (BHBECHTE Ha CTEHAE OTBCTH X
3a13HMAM BADHAHTOB M pa3bop Hanbosee TPYIHHRX BapHalTORB),

1L Orsetwr v pemenns



Yok 9. Mrors sowTpeneHON pasoTs: 31

Bapnant 1
l.Omeem: x#2, x# 1.

4

2. Omeem: 8) % (ipna, b=0); 6) % (npiy £ 0, x+ 3y 0),

3. Omesem: % (nprc#0,c#-2).

4. Omeem: —40,
5. Omeem: Ipadmk pynxum y =2 —xnpu X # 2.

Bapuant 2
l. Omeen;x# -3, x# 1,

4 ;
2. Omsem: a) %— {npu a, b=0);6) % (npuy#0,2x + yp=0).

3. Omsem: % (npuax0,a=3).

4. Omeem: 10.
5. Omeem: Fpaduk pynkunn y=3 —xnpn x = 3.

Bapnanr 3
l.Omeen: x#2,x# —1.

2. Omeem: 2-x {npn x = £2),
2+x

3.omum:i'£j(npna¢o,a¢-l).

4, Omeem: 2x+—x—z—2 (npux=2).

. 5. Omsem: Tpadpux pysxiMi y = 3x — 3opux =0, x =3,

6. Omeem: a=2,b=—6{npax*-12).

) Bapnanr 4
. Omeem: x# =3, x#2.

L 3-x
2. Omeem: Ty (npnx =+ -3).

3. Omsem: ﬁ (mpuaz0,a=l).

4. Omgem: 3x+}-s—z (MpH x t 4),

5. Omeem: Tpaduk GyHKkuHH y = 2x — 2 npux# 0, x= 2.
6. Omeem:a=3,b=-3 (npux=3).



Bapmaut 5
1. 3aMeTHM, YTO. ROMYCTHMEIC 3HAUCHHS ACPCMEHHON YCTAHABMHBAIOTCA B0

4.1t+4+

Hayaxa nopeoSpa3zosaHis BHpaxeHrd. MoaToMy B BHpaXeHHH

x+1

+w+ 2 +5 IOITYCTHMBIE HAUCHUA OTIPEACIIAIOTCS TPEMS YCAOBH-
3-x 4-x

aMi;x+ 10,3 —xu0,4—x20 Torga Haxomum: x 2 =1, x # 3, x # 2.
Ecamn COKPaTHTL BePBYIO H BTOPYIO ApOOH, TO NOJAYYHM BHpAXKEHHE:

2x+5
4+3—x+ Py . OnHAKO NOMYCTHMbIE 3HAMEHHS NepeMeHHol AR% 3TOro
BbipaxeHUa GYIyT yxe ApyIve.

Omeem, x#—1,x# 3, x+ £2.
2. Henonssya crioco6 rpYNNUPOBKH, paiioXiM YHCTHTES M 3HAMCHATEb

ax+2b+2a+bx _
do-bx+3b-ax

_{ax+bx)+{2a+2b) O+ Aa+bd) (a+b)x+2 2
(a;+3b)j(ax:&x] %ﬁaﬂ(ﬁw)’ (a&;fx; 3o - Meabpaco-
BAaHHA CTpaBSL/IMBL RPH @ = —b, X+ 3,

ApoGH Ha MHOXHTENH M cokpaTHM ec. Moaywacm:

x+2

Omasem; 5 {mpy @ = =5, x# 3).

3. CHavana yNpocTHM 1aHHOE BEPAKEHHE, BRNONTHWE YKAZAHHIE HeHCTBHA:

at 3 A +3a-)-dla+3) o +3a-9-a'-3a _ —9
79 a3 a-3 a’-9 a’ -9 -9
= 9_“;01 . Temephb HatineM 3HAUEKME FTONO BHpAXEHIA NpH o = 1,5, Monywacm:
9-15 B-15)0B3+15) 1545 15 3 3

.4
Omeent, 3"

4. Yurem cBOHCTBO MOLYNS 1::’=|a|2 H tupeolpasyeMm GyHKUHIO

o XP-dxvd (k- -7
= B R Rl
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2

MoctpouM rpaduk dyrkuma y=|x-2 . O# nonyvactes us rpadixa

byrxuHn y-|x| CMEIteHHEM Ha JIBE eAHHHILL BNPABO. YyreM, uto xw2

{CTpeTaMH YKazaHa TOUKa He BXOANHIAA B Ipadux),

Omsem; M. PHCYHOX.

5. Ecnau gpobb cokpariMa, TO ¢ HHCAUTE!L HMECT MHOXUTSTh pabBHbiit JHa-
meHATEMO. TTI0ITOMY PAIIONKIM YHCIHTENDL HA MHOXHTCH, BCS BPEMA BLUICISIA

B Ka¥eCTee MHOXHTCIA 3HameHatenb. [Tomyuaem: x° +x° +x-3=(x" _xz)_'_
(02 28)o -3} 2 ) -0 2643,
L+xl+x-3_ k- 1)x? +2x+3)=

Tenepb IcrKO COKPATHTE BAHHYI0 Apobe: <1 1
=xt42x+3 (mpux=z ).

Omeem: x* +2x+3 (npux#1).

X+3 e
6. B npanolt 1acTH pABSHCTBA 6x’+x-—2—2x-1+3x+2 cnoxum apobn
. x+3  _ a3x+2)+H2x-1) x+3

H MNOJNYUHM: ﬁxl +x-2 _TZX— lﬁx+2) HAH "_""""ze +x-2 =
_3ax+2a+2bx-b x+3  _(3a+20p+(2a-5)

MM
6xt4x=2 6l +x-2 6x’ +x=2
Tak kax snaMeHatTenn apobeit OIMHAKOBH, TO ApobH GYIYT PaBHB NPH BCEX
AOTIYCTHMBIX 3HAYEHHAX X, ECAKH MPH TAKHX X COBMAAYT YHCIHMTEIH, ITO

{3a+ 2b=1

BO3MOXHO TOALKO ITPH BHINOMHEHKH ABYX YCIOBHH %-bh=3 Pewne Taky
CHCTeMY NuHeHHEX ypasHeHH#H, HallaeM ¢ = |, b= -], JlomycTUMNE 3Ha4YCHHA

nepeMeHHOHR ka% H x#-%.

Omeem:a=1, b=—1I (npn x#é—,x#-%).

2 AH. Pypyxin



Bapmant 6
1. 3aMeTHM, YTO HONYCTHMbIE 3HAYSHHA NepeMeHHON YCTAHABIMEAIOTCA JO

x-1

Havyana npeoﬁpaaonauun BUIPAXCHHA. I'ioa’rouy B BEHIPAXCHHH +

 Krdxed_Sx-d
x+2 9 xz OONTYCTHMBIC 3HAUMCHHA ONPEACNAINTCE TPEMA YCHO-

paAMK: X — 1 20, x+220,9 - x2 20, Torna HaxomuM: x # |, x # =2, x # +3.
Ecrtin cokpaTuTh NEPRYIO W BTOPYIO APODH, TO MONYYHM BHPaXCHHE:

S5x -4
J+x+2- x O@HAKO JONYCTHMBIE 3HAYCHHA HEPEMCHHON A 3TOMO

BHIPAKCHHS BVAYT YKe ApyTHE,
Omeem: x# 1 x£=2x+£3.

2. Henonsaya cnocof rpyIMKPOBKH, PasioRAM YHCIRTETh H 3HAMEHATEDb
‘ ax +3b-3a—bx _
ax-b+a-bx
_{x-tn)-(0a-3) xlo-b)-3a-b)_(a-bfx-3)_x-3
(-mx)+(@-b)  xa-b)+@-b) @-blx+1) x+1’

Mpeofpalopanust CNPABCTHBE TIPM @ # b, x = =1,

Rpobu HA MHOXHTENM H cokpaTHM ece. [Moayuaem:

3 -
! — #b x#-1)
1 (npura=b, x )

3, Cuavana ynpocTHM HAHHOS BHEPISKEHHE, BHTIONHHE YKasaHHEIe nelicTBHA:

¢ 3,12 JAx-2)-3x #2412

x+2 x-2 x*-4 x*-4
LAx8-3x-6+12 x-2 Teneps Halizem 3HAYCHHE ITOTO
xi-4 x-4 x+2° P

S
BhpaxeHus fipn x = —0,6. [amyaaem: mﬂﬁ—l— =7

. §
Omce'm.?.

4. Yyrem csoficTBo Moayna a’x==|¢l|2 H npeobpasyeM QyHKUUWO

.1r2 +
=== R L
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X

L) L ¥ L4

MocTponM rpaditk GYHKUHHK y=|x—.‘ﬂ . OH monyuaeTca K3 rpaduka

GyHKUHN y=|xl CMCIUCHHCM Ha TPH SOHHHUE BIDABO. YUTEM, 4To X # 3
{crpenxaMn yKalaHa ToMKa, HC BXOOAINAS B rpadHK).
Omeem: CM. PHCYHOKX.

5. Ecny apoBk COKPATHMA, TO € YHCAHTSE KMCST MHOXKHYCE paBHKEH
sHaMeHaTemo. [osToMy pasnoXuM MMCIHMTENL HA MHOXKHTENH, BCE BPeMs

BHUIC/IAS B KaYECTBE MHOXKHTCAA 3HameHareas, [lomydaem: x° —2x? +x+4=
=(c + 2+ 302 -3 (xc+ 4)=x2 (e + 1)-3x(c + 1)+ 4(x +1)=
=(x+1)x?-3x+4),

2
Teneps ACrKo COKPATUTD JAHHYIO ADOGh: _x_:t;%mﬁ=
= b+ ll;’+-l3x+4)-x, =3x+4 (npux=-1).

Omeem: x* =3x+4 (mpux=—I).

8x+1 a . b
6. B npapoii yacTH paBeHCTRa 173 213 T3l CROXUM ApobH
. e+l al3x-1)+H(2x+3) Bx+t
H NONYYMM: 6x2+7x—3- (2x+3x31_l) HIH 62 +7x—3
_dax-a+20x+3b Bx+l _(3a+2b)x+(3-a)

HH
6x*+7x=3 T 6x*+7x-3 65’ +7x-3
Tax KaK 3HaMeHaTeaR Apobedi onHIAKOBMW, TO ApolK GYINYT PABHL NPH BCEX
RONYCTHMLIX 3HAYEHRAX X, ECJIH JIpH TAKHX X COBRAAYT YHC/HTENH, JTO

{30+2b=8

BO3MOXHO TOABLKO ITPH BEMOJIHEHYH RBYX YCHOBHMIA 3g-g=1 ° Peivp Takyo
CHCTeMY NUHelHBIX YpaBHeHHI, Ralinem a = 2, b = |. JonyctruMbie 3HadeHna

3 1
NEpEMCeHHOR x#-i R x#s .

Omeem.a=12,b=1(tpn x#-%,x#%).
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§ 3. NPOU3BEAEHUE W YACTHOE APOBEN

Ypok 10. Ymnoxenne apodeii. Bossenenne apobn B crenenb
Heas: H3ydUThH YMHOXKCHHE ApoOeH H BO3BEOSHHUE HX B CTETIEHD.

" Xoa ypoxa
1. Coofmesie TeMLI H HEAH YPOKA
I1. H3ayuettize BOBOTO MATEpHARA (OCHOBHDBI SOHSTHI)

Ipu ywBoxkermMA o6uKHOBEHHEIX Apobelt nonyyaeTca apobs, wHeaHTEIN
KOTOPOH pasen DPONINCACHNK 9HcARTeReHl apobeli, a 3pameBaTens —

37 _37_21

LARLALY T T K

T

nponzsencHae 3uanenarensl. Hanpumep ATRIATRE S IIo Tomy xe
ac¢_ac
NPABIUTY HAXOMAT H NPONSBENCHHA PANROHTHRX. ApoDeil, T ¢. 7 8 1pH

OOBEX TOMYCTHMEIX 3HAYCHHAX TEPCMCHHHIX (T. &, 1ipH b+ 0 1 4 20). JokaxeM
STO PABCHCTBO.

MMyers %=m H %=n {OuCBHAHO, YTO b 2 O ¥ d # 0). TTowIeHHO YMHOXHM

STH PADEHCTRA Y MOMYHUM %-%=mn. M3 papencTea %=m Mo ONPEAERCHHIO

qncmorouweua=bm,mpawmm%=n THONYdacM ¢ = dn. TaxKe NOWICHHO

YMHOXMM paBeHCTEa @ = bm 1 ¢ = dn u nonywam ac=>bm-dn=(bd) (mn)
Bripasum 13 3T0r0 paBeHCTBA m=%. CpapHiupag 1ba paBeHCTRA %-%=mn

ac a ¢ _oc
r— —— — L EL] d#o,
H [ mn, HMEEM TOXIAECTBO b d bd (!lpll H }, H3 KOTOPOTO

CRCAYCT UPABENO Yamoaxeans aApobedl. YToGu yMuoxuTs apobe B apobs, Hano
NEPeMHONNTS UX YACANTEAE H BEPCMBRONXHTE HX JHAMEHATE/H. I[epnoe

mmmm,m—mmnpoﬁn.

Tipuseep 1
F]
VYuHOXAM Apoba —Isgg— H %
122° 15*
Hcnonb3yd OpaBuac YMHOXCHHA Apobeli, noxyvacu: Erw=

120156 3-40° 56307 _3.36° N
T B WAl T T8 TP




Hpusep 2
2ab+ b 6a’

YMHOKAM npobn o ;| yr

BocnonesyeMca NPABANON YMHOXEHMA Apobeit. 3aTeM YMCAHTEN: NepBoli
apodu K mmenbnmpoﬁnpoﬁupammuuamoxmn H COXpPaTHM
2ab+ b _Qab+b)6a* _

30 “I 2 30(403 bl)

noayusswyocd apobs. Hmeem:

__barb)ea® _b-2a _ 2ab
3a(2a-8)2a+56) 2a-b 2a-b"

Hpwmep 3
IpencTasnM APOH3BEACHAC APOGCH a+3£:§ a"; B BHIE paLHOHANBHOR

Apobu.
Henonpayem npasuno ymuoxenus apoGeit. B uHcanTene u sHaMeHatene
nonywyHemeitca Opob6H YMHOXKHM MHOTOWAeHH. Torma moOAYMHM:

a-b a+b  f{a-bfa+b) a-y a-5
a+3b a=2b {a+3bfa-2b) o’ -2ab+3ab-6b" &' +ab-68"
Tipumep 4

YMHOXAM Apobb ':11;':’ H MHOTOWIEH X — y’

Kak 1 nput cnoxeHun (BLMMTaHKHK) Apobei, NpencTasiM MIOTOYSeH B BHRe
HApobn co 3mamenaTeneM 1 ¥ BOCTIONBE3YEMCA TIPABUNOM YMHOXKCHHA Apodeil.

Ustcer: 212 x+2y - ,) x+2y_x’-y’=(x+2yx:c’-y’)=

T x4y x+y | (x+y)—l
s e ;’1”?) 6+ 29— )= % - 3+ =27 = 4+ 3y-2)7

Mpasano ymro:xenna npofeil, pasymMeercs, CNpABEAIMEG ANA NPOU3BEHCHHA
moBore YHeTs NEPpEMHOXAEMBIX Apodeil.

Hpamep §
2 P-4 W

-2 &b " da+3b’
Hcenoarayem npapino yMHOXKeHHA apoOeit H NomysnM:

2 9074 30 _  2a-{oa’-45%)3p°

33-2b 8a’h 3a+2b (3a 26)-8a°0-Ga+2b)
_22-(3a-2b)3a+2b)- 36" _

" (3a-2b)-8%-(3a+2b) 4a'

Haitpnem nponapencHue apobeit




Tenepb paccMOTPHM BodBeacHNE ApoOH B cTencHb, [IpH Bo3BeXeHHN
ODMKHOBCHHOR npobH B CTEMCHD e¢ WHCAMTEND H MAMEHATCIS BOBOAAT B 3TY

2Y 2 16
crencss, Hanphmoep: [;] =3—,-ﬁ.‘nmexcnumcnpammoumm

paTmOHANLRON ApoOs; [%].=%.Iloxaxcu 3T0.

a
Tlo onpeaeneHHIO CTENEHHE HMEEM [3). =3 p " p - Vcnonbaya npasuso
e

YMHOXEHHS Japofefl H  OnNpeleNeHHE CTENEHH, MOAYYUNM:

aa a-a-..a_a at a
b b bbb b Hek, (;]‘-b_" H3 noxasaHHOTO TOXASCTHA
H ouaTeRcl RANOKNTERCH

CACTYCT NP0 s03ncacHuA Bpolu B crencis. Yrobnt Bo3pecT™ APUGH B CTENCHD,

HARO BOIMECTH B 5TV CTOSSHE WHCANTER M TAMMATE M ADOGH 1 MepBtAl pesyIraT

JANHCATS B TRCARTERE, FTOPOH — B IHANCRATEAE ApODH.

fNpumep 6

g
b

Bosseaem apobe % B METBEPTYIO CTCNCHE.
Hcnonesyem npaBuno posselicHUA ApoGM B cTeneHb U ydTeM CBoiicTBa

Y 3{)  81d
crenerelt. Momygaen: [ﬁg) =%} =T%;=E§ .
Hpuseep 7

o |
Bo3senem B kpanpar apobb ?%

Hcnonbayem GopMynn COKPAIEHHONO YMHOXCHHS M CHAYARA COKPATHM

a-1 -1ja+l} a-1
Apobe: 13041 =(a(aflr—)=a+l . Tenepb poaseacM B KBATPAT 3Ty Apobh,

Hnga 370r0 BO3BCACM B KBAJPAT €C YHCAKTENb H 3HAMCHATEND (NpaBuao

aqT_b-ﬁ_&-u+i

a+1| (@+If o +20+1

BO3BEALHUS APOGH B creniend). Tomyuaem: [

III. KonTponsinie ROAPOCH

1. ChopMyaupyitme NpaBIne YMEOXCHHA Apobeii.
2. Joxaxure npasnao yMHOXeHKHS apobeil,
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3. Kax pospectH apobs B creneHs?
4. JloxakMTe NPaEHAC BO3BCICHHS APOGH B CTENCHM.

IV. 3anaiine ua ypoke :
Ne 108 (a, 0); 109 (a); 111 (6); 112 (); 114 (a); 115 (a); 117 (a, ); 118 (a, A);
119 (a, 6); 121 (a); 122 (6); 125 (6, r).

V. 3ananme Ba noM
Ne 108 {e); 110 (e); 111 (a); 112 (6); 113 (r); 114 (G); 115(r); 117 (B); 118 (r);
119 (B, 1); 121 (6); 123 (a); 124 (1); 126 (a, B).

VL. Ilonsenensie HTOTO Ypoxa

¥pox 11. Nenemme apobedt
leas: w3yuuts meneHue npobeii.
Xoa ypoxa
1. Coofmenne TeMb B IEJIN YPOKA

. TlosTopetitie n 3aKpenieline NPoiinesHONO MaTepHA/a
1. OFeeTH Ha BOUPOCH NO AOMALTHEMY 3a8aHMIO (Pa300p HepeeHHHIX

3a049).
2. KOHTPORE YCBOCHHA MATEPHANA (TeCT).
Bapuaur 1
4 b
1. BLMONIHATE YMHOXEHHT 4—2?—-;(;—);- .
by 2o 6"y’
Omaemu:a)?—, 6) g’ B} Fot
a-6a+9 o£+27

2, ¥muoxzte apobn 700 da-12’

Omcemu:a)a:_; 5)(113_y; a)(“_*fz-.

' X —ax+bx—ab X +2ax+a
3. ¥npocmiTe BHpakenne I Sy vy e Y vy I

. x-a. (x-af x-a
Omgemit: a) = 6) by’ B);:jb—z-
Bapsant 2
¥ zl

1. BUIOIHHTE YMHOXEHWE Tm



2.4
Omaemu:a)-i‘i; G)E-x!—,yi; B) Wys.
k4 b4 Z
a-8 a+da+4
2. Yuuoxzre apobu 216 Eamed’

Omeemys: a) 02;4; 6)@; n)-(‘%)l.

LW e X —ax+bx-ab x3-2c+ P
’ xX—ax-be+ab x*-2ac+a®’

xt-p x—b {x+8)
Omsemu: a) W; 6) !x-‘.—_a;; B) tx——tl)!-'
II1. Haymenne noBoTO MATEPHAIA (OCHOBHME NOHATHA)
TIpu meneHuy OOWKHOBEHHLIX Apobel onepauMio ACACHHS 3aMEHTIOT
ofcpatmeit ymMHoxeHna, Ipy 270M pepuyio apoles ysuoxaoT 28 Apols, olipaTayio
5 311 33

nnpﬁ.Hmpuucp%:" ----- T AKHMM Ke 06pasoM MOKHO BENUTE W

7
pauHoHaNEHEE ApodH, T. &. %
BOTIYCTHMBEX 3HAYEHHH NEPEMEHHEX, T. €. 1A b# 0, ¢#0 1 d» 0. Ana sroro Haxo

JOKA3ATH, YTO NPOHIBCALHNE BHPANOHHR %% | apobitt -5— papHO ApobH %.

5
¢ ad
:E=;--;.ﬂomeumpanencmommoﬁux

11 n . £.£ £=£ i.ﬁ =£.l=£ H
POBREPHM ITO. [FOUTyMaeM: bcld dled Y IS 3 paBCHCTBA

edle_2 oro mmeen: £:5.-8.4
b cld bnoonpqncaemqm mee.b.d-bc.

M3 MofydyeHHONO TOXASCTBA CAEAYeT TpaBKIe AejeHns Apobelt: yTobn
pAzAERUTS OaHY Apoba €A APYTYI0, NYXHO NEDBYI0 ApOGE YMBORUTE Ha Spolb,

ofiparuyo sropoii.
Hcrnonpsyn npaewio aeaeHns apobeldl w npapuno ymuoxeHus apobeii,
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Hcnonbayr npasuno acneHuA apobeil, nomyanm:

15x° 5x' _15x°-2p _ 3x
4yt 2y 4y St 2y

Tipuseep 2
Pas.awnmnpoﬁb _ ua.npoﬁ pve l
a-1 _3-a
BocnoabiyeMcd nNpaBuioM AeaeHus apobel. Mmeem: —+—é— m-

o ——— e T

ipumep 3

PasielHM MHOTOWICH 7—2b Ha Apobb azs;:bz .

Ilpu neneHrM MHOrOYneHa Ha Apobs (nam naolopoT), Kak M paHee,
3AMHUCHBAIOT MHOTOYEH B BHAC ApolH CO IUAMCHATSACM | H HCNIONBL3YIOT

P-4 _a-2 o -4F _
Sab 1 ° Sab

NpaBHAO AencHMA ApoGeR, Mmeewm: (a-—Zb):

a-2% Sab (a-20)5ab  Sab
T &-4° 1{a—2b\a+2b) a+2b
3aMeTHM, YTO Ha ABYX MOCASAHHX 3aHATHAX GhUTH HCTIONL30BAHE cBOfiCTRA
creneneli, MMosromy HANOMHUM 3TH cBOJCTRA;

L @":a" =a™" (NpH yMHOXCHMM CTENCHCH ¢ ONMHAKOBEIMA OCHOBAHHAMH
NOKA3ATE/TH CTeNeHel CKIARKBAIOTCA, & OCHOBAHHE OCTACTCH [IPEXHHM),

2. g":a"=a™" (npy DeNCHKH CTCNCHCH ¢ OIMHAKOBHMH OCHOBAHHAMM
NOKa3aTeN CTefneHed BHYHTAIOTCH, 3 OCHOBAHHE OCTAETCH NPEXHHM).

k3 G:"')' =a™ (IpH ROIBEOCHHM CTEMEHH B CTENEHD NTOKA3ATENAN cTeneHed
YMHOXAKTCA, & OCHOBAHHE OCTRETCA NPEXHHM).

4, (a-b)' =q"-5" (NMPH BOIBCACHAH B CTENEHL NPOHIBEACHUA MHCEN B 3TY
CTENEHE BOIBOAMTCH KAKAEH MHOXUTESb H PE3YALTATH NEpEMHOKAIOTCH ),

5, [% = % (DK BOSBCACHHH B CTENCHE ZPOGK B 3TY CTEMCHD BOIBOIHTCS

JHCAMTEND B 3HAMCHATEAL APOGH 1 PeIYALTaTH ASNATCH).
IV. KonTpoasisie BOBPOCH
1. Kax aenatcd pauMoHanbHeie gpobu?
2. Hoxaxure npapuno acnerus gpobelt.



V., 3ananne Ha ypoke

No 131 (a, m); 132 (a, B); 134 (a,0); 136 (am, n); 1I8(a b, a); 139 (a); 140(an);
141 (a).

V1. 3azanne na oM
N2 131 (6, €); 132(6,1); 133 (r); 134 (e, 1); 135 (a,1); 136 (6,1, ¢); 137 (1 2); 139
(0); 140 (0, r); 141 (8).

VII. Moapeaesne HTOIOR YpoKka

Vpox 12. lencane pamHORAIBEBX Rpodeit
H&lb: paccMoOTpPETh Gonce CAOKHBIE 33139, CEAIAHHEIC ¢ ZCNCHHEM
pauHOHANbHBIX Apobeii.
Xox ypoxa
1. CooGimenne TeMM H DEH YPOKA

I1. TlosTopesine B 3aKPeNICHRE NPOHACHROND MATCPRARA

1. OTBeTH HA BOTNPOCH 110 AOMAITHEMY 33AaHHI0 (Pa30op HePEUICHHMX
Jamav).

2. KOHTpOnb YCBOCHHA MAaTepHana (camMocTodTensHan pabora).

Bapuanm 1
1. BumonunTe neneHme Qa6 : l4(ab)' .
17¢* 5lc
P b-8 2b-16
2 a-4 3a-6 "
3. Vi . e 27+x° X2 -3x+9
F ' 81-x*" x*+9
Bapuanm 2
1. BoinosuTe AeneHHe ﬂﬂ
57¢* 19¢
P 6a 30 a- 25
2 ApoGn “30+5 6b+10°
8+a° a*-2a+4

3. ¥npocTHTe BLIpaNKeHHe T R )

TII. Hzyyente HOBOIO MATEPHANA {(OCHOBHKLIC ITOHATHA)
C ACACHHEM PAUMOHA/IBHIX ApoGell CEABAHO 3HAMHTEIBHOS MHCIO CAMBIX
pa3HoObpa3HEIX 3a1a4.
Tipumep 1
HalzuTe JonycTHMBIe 3HAYCHHAA MepeMCHHOH ApOOHOTO BHPaxXeHHs



x-+1 . lNpeacrankTe 310 BUPAKCHWE B BHIC NpoGH.

YucAMTENS STOT0 BEIPAKEHIA 3-% MIMOET CMBICH TIPH BCCXK 3HAYCHHAX X,

x
KpoMe x = —2 (T. K. JCIHTE HA HY/Ib Henbss). YITPOCTHM 910 BLIpakeHue:
x 3 _=x _3(x+2)-x=3x+6-x_2x+6___2(.113)

x+2 1 x+2  x+2 x+2  x+2 x+42 °
&menmubmmmm5+:—:;wmwummmx,
x+l 5 x+1]

kpome x = —3. [TpeoGpazyes 370 BHpEKCHHE: 5+m-T+m=
+x+1 Sx+15 1 6x+16 8
=5(.t+ M x+ _Sxa1Sexl =2(3x+ )hmmﬂm

x+3 x+3 x+3 x+3

8 HY/I, ecau ec sucmmem 2(3x + 8)= 0. M3 sroro ypapHeHHs Halinem x=—%.

Tenep pa3neniM YHKCNHTEND %222 AAHHOND BRIPROKCHHA HA 3HAMEHATSN L

2(:::-!-8) » HCTIONTh3YA MpaBwAo aeneHAA gpobeil. MMeem: M:M=

x+2 x+3

Ax+3) x+3 (x+3) XX +6x+9 x24+6x+9

TTx+2 20x+8) (x+2)0Bx+8) A +8x+6x+16 3% +14x+16"
an,mmocmpamuewrcuumnpum;memaxxmm?mx:—l,

x¥—3u x#-%. Mocne npeolipasosaHHil JAHHOS BLIPAXCINE SAITHCAHO B BHAS
x*+6x+9

Mo onpenencHMIO YaCTHOTO M3 PABEIICTBA bra =3 nomyusem: 4b+a=3b+a)
20" —ab+ 3

4b+a=3b+3a, b=123 Ti .

WM a oTKYIA encpb Hal{icM BENHYUHY =7

20" -a-2a+3-Qaf _
NOACTABHB BeAHYHHY b= 2g. Haeen: 5

22 +128 128 12
3+ B4 3




a+b c+d

=£ —_—
-d.ﬂommm.'rro ab o-d’

HasectHO, uTO

o|n

Oﬁmmqmlmomem% R % Gymﬁx.ﬁspmcna%=x FOAYYHM

e a+b bx+b
a=bx,uspancmm?=x mc=&.ﬂaﬁmmm= “_b=

_bx+) x+l ctd _dr+d _d(x+1) x+1
SB—1) " x—1 M OTHOWeHHe T e —d  d(x—1)  x-1 CPasHKEai

MNONYSCHHBIC OTHOLICHHS (PABHLIC omuoH W Toi Xe IpoGH z—".:),nmu,m

a+b_c+d

a-b c-d°

Hpizrep 4

Mpw xkaKkux HATYDANEHBIX 3HAUCHHAX /1 BHPAKCHHE 2n-5

n+2

ABNACTCA BCANM

yucAoM?

-5
n+2

npoﬁn HagO BHIACAHTL CHAATAEMOE NMPOMNOPUHOHANLHOC 3JHAMEHATEIIO

2n-5=(2n+4)-9=An+ 2)--9. Torza, yyuTHIBAN NPABANIO BHIYMTAHNA ZPODEH,

-5 _2n+2)-9 2m+2) 9 .2

n+2 n+2 a+2 n+2 . nt2

apmerca tensiM. [Toaromy, uTobu aaHHas apole Gbtna LHEAEIM YUCICOM, Halo,
9

w106 Apobk ? ABNANACH LCHKIM YHCOIOM. DTG BOIMOXHO TWILKO B TOM
n

CIYHAC, SO HATYPAILHOS MU0 22 + 2 GYACT ACTHTEICM YHeAa 9, Yneno 9 HmeeT
TPM HaTypanbHhX femnrers: 1,3 u 9.

PaccMotpeM 314 caydan. Flpu 2 + 2 = | nonyaseM 1 = —1 (o orpana-
TEALHOE), MTO MPOTHBOPEYNT YCAOBHIO 3adaum. [an # + 2 = 3 naxomum n = 1. Tipu
n+2 =9 umeem 71 = 7, HTax, Tonbko NpH HATYPATbHBIX SHAYCHHAX # = 1 Hn =T

B ApoSn PHAENUM Henoe BHpaxeHHe, [ 3Toro B YHCIUTENE

. Yucno 2

MOXEM 3aNHCaATD.

TpoGb 2:_:25 ARAAETCH LISTBIM YHCIOM. YoeaumMca B 31oM. Jlnd # = | ganHan apobb
2-1-5 -3 — 2-7-5=2=
33 1 (uenoe uncno), ipn n = 7 apobk pasHa 742 -9 1

(TaKxe Leroe MhoHo).



Ypox 12. fenerme pausasansien 4poced ]
Hipumep 5

3::’-&-21!:2 4x+3

x-1
AHANOTHYHO NpeAuAylici 3aaade B YMCINTENe ApoDH HALO BLLAENIHTEH
CRaraeMbie APOTIOPUNCHANLHBIE JHAMCHATENIO, CIPYNIHPOBAB €10 WICHL.

Monywaem: 3x°+2x2 —dx-+3= (3 - 32 J+ 32+ 2 - dx + 3=
=32 {x—1)+ 532 - dx+ 3= 32 (x ~ [+ (552 5+ 54+ 3=
=3x2(x— 1)+ Sx{x — D+ x4+ 3= D (e — D+ Sl — - (x - 1]+ 4=
=(x~1)3x +Sx+l)+4.

Torma, yMHTHBasA MPABHAO CROXEHHR Apobell, HaHHOE BLIpaXKeHHE

3x0+ 20 -4x+3 _ (e—1)a? + 5+ 1)+ 4 _
x-1 x-1 -

Haiitn uenyio 1 ApobHYIO YaCTh B BHPAXKECHHUH

MOXHO 3anWcares B8 BHOC:

')
lXZb.‘ +5x+9 4 3.::2+51t:+l-|-Ll Takum o6pa3oM, AaHHOe

3x’+2x’-4x+3

~—1 COCTOHT M3 uenoif uacti  3x? +5x+1 u apob-

BHDAKCHHC

HOKR YacTd —i—l

3ameTum, 4TO B ipumepax 4 M 5 dakTHUecKH B0 ‘uposencno ACRCHHE
ONHOTO MHOTOYNIEHA ua ApyToil. Bomipoc 0 KEAHMOCTH MHOrowleHOB GyaeT
PacCMOTPCH HA CRCKYIONIEM YPOKE,

IV. Janansie aa ypoxe N Homa
1. HaiiTH 20nyCTHMRE 3HAYCHHS NCPEMEHHONA H YTIPDOCTHTE Apolb:
! 2 s |
a) : 6) A ] ; )
243 PRI 2+—— 1- x+2
x+4 x+5 +4 2x+3
Omeeme: a) 2x T mpux&—4uxs—55;
2Ax+3) 16
6) —/———— 116 npux*—3SH x# 3

(x+5Mx+4)  x*+9x+20
B Gra)ex+11) 2 +17x+33

(2 x)2x+3)_6+x-2x
(x+l)’ g mpuxe—15uxw-—1.

nmpux=-4, x2-3Inx=-535;




3a-7b 20+9 24* +3ab-b @’ -5ab+ 30

2) a+d ’ ® 2a+5b° B) a-2ab+50°° n 3 -ab+ 2l
-l gl ,B. 1
Omeempi: ) 37 6) 9 B) 5 T) r (Mo ycnopuK 3amaum

Halt™™ g = 2b).
3. HasecTHo, 910 & +95° =6ab . Halimmre:
2a-5b _ lazb. o 2 -ab+4¥ 0 3a’ - 2ab+ B
a-b "’ 2a+b’ a-4 ~Sab+ 2"
Omeéemu: a} IT:; 2 B35 n -:-z- (Mo YCAOBHIO 3a84ayH HAHTH
a = —3b).

a)

6)

a ¢
4. HapecTHO, yT0 —=—. JoKaxuTre, yro:

b d
a+b _c¢+d a ¢ g ¢ _ a+c
= . 6 = M = —
VT T Vs ed V8T b
a_c_na+me . na+mb _ nc+md _
r).b_ riryri ) xai )b xiypd (yxalanme: 0B03IHAYETE OTHO-

IeHKE %=%=!‘,WM a=b u c=ud).

5. [pu KaKMX HATYPANBHEIX 3HAYECHHAX / BhpAKEHHE ABRAACTCS KICHBRIM
YHCOM:

n+ld

5n+8 7+ 27 -3n+43,
2) n+l’ 2 n+l’ o) n-] "’ " n-2
Omer: a)a=LGn=2B)n=2un=4;0)n=3un=7 (YKasaHHe:
B JAHHOM NpOGHOM BLIPAXEHHH BHACNHTE LCAYI0 H ApoGHYIO YacTH).
6.[TpH KAKMX HEANX 3HAYEHMAX 1 BHPAXEHHE TAKKE ABINCTCA LCARIM
YHCNOM:

3n+9 6n=-7 4’ -13+5 3 +10n-1,
Vit 93¢ T3 0 DT

Oreetniza) —4; ~2; 0; 2; )= 1;3: 7, 8y 13 2: 4; 5; ) —11;=-5;-3;1.
7. B apoGHOM BHIpaXCHHH HallnuTe BETYI0 H APOGHYIO YacTH:

s 2 -6 2x+10
%) x=3"' %) x+l’ &) x=2" 0 x+5 "’
) 2x+13 ) x-10 ) X2+x+l ) 62+ Tx+4
e TT ? -3 0wz 0 YT



3x*-2x*-3x+5 Zx’ x~5x+3

x+1 ’ x=2

Omaemui: a) uenas Yactsb 0, apobHas YacTh LS

©6) nesas yacte 0, ApoGHAA YaCTh }_i_l-
B} Lienag YacTh 3, npoGHas vacth 0;
r) uenas 4acTn 2, apobHad yacTs 0;

3 a
n)uenanamz,.moﬁmqam.m,

€) nesan yacteb 2,5, apoGHas vyacTs -Eﬁ=&

3
X) ue/ias 1acTh X — 1, npoﬁmalmm m

7
Ix - l

M) UeAs 94CTh 3x° = S5x + 2 , ApoBHAA YacTh —3—

3) uenas gacte 2x + 3, npobHan YacTh ———

x+1’

K) ueaan yacrs 2x? +3x+1 , apobHas 4acts ;5—2 (mwnw B UHCAHTSIE

IOpoGK BEACIHTS CAraeMEle NPOTIOPIMOHANLHEIC SHAMCHATENIO).

V. Tloapenenune RYOIOB YpOKa

Ypoxu 13—14. ITpeobpazonanue pamwm.llmlx nupaxemlii

Ifeas: ocBOMTH HABKIKH NPeoSpasobaHiA PALMOHANLHEX BRpakeHKil.
Xoa ypoxa

L. Cooluietine TeMEl B IGAH YPOKS

H. Ilosropenne H 3AEKpenncne NPOHACHHOT0 MATEPHANA
1. OtbeTH Ha BOTIPOCH MO QOMARIHEMY 3A8AHHIO (pPa360op HepelCHHHX

Janau).

2. KoHTpone yeBoeHIA MaTepuana {caMocToRTeNbHa paBora).
Bapaant 1

1. Pasaesnre muorownen 3x* +5x* —7x+2 na asywies x + |. Ykaxure

YECTHOC H OCTATOK.

2. HaiinuTe uenouncreHubie pemenns ypaeuerns (2x—1)(x+y)=3.



Bapuant 2
1. Pasnenure mMHorowieH 4x® —7x>+6x+3 Ha ApywreH x — 1. Ykaxute

YaCTHOE ¥ OCTATOK.
2. Haftaure LENOTHCTCHHEMC pelicHus ypastenus (3x—1)2x+ y)=5.
111, Hayuenue HOBONO MaTepRANA (OCROBHGIC TIOHNTHN)

Tpumep 1

y x=y X+ y
OHo npeactapnsieT coboli npoxseefeHue ABYX MHOoxHTEAcH. [TepBrit

2

1
MHOXHTEND ABAACTCS CYMMON ABYX paHHOHARBHMNX npoﬁeﬁ — ;—-}-

PaccMOTPEM PallHOHANEHOS BHIDAKCHMHE ( 1 + 2 ][x X+ }

Peayarrarom cnoxeHHS OYICT TAKKS PaLHOHANBHAA APODL.
BTopoit MHOXHTEML KEASETCR PASHOCTRIO ONHOMACHS X M paupoHanbHeH

.upoﬁux+yz

X+
HateneM 1. Tom.a Pa3HOCTHIO ABYX PALMOHANBHBIX apofeit Takxke Gyaer
paLHoHaNLHag Apodb.

Mocnennesi onepauneit apnseTca YMHOXREHHE IBYX pauuouaubuux Apobeit.
TTpon3BeacHHCM HX BHOBY GyRCT pauHOHANEHAA APOGH.

H3 nprmMepa BUOHO, ¥TO NPcoOpasosaHRe IGO0 PATNORAIMIONQ BHIpAECERT
CBOAHTCA K CHOKEHMI0, BHIMHTANNI0, YMHOKEHHIO i JSRCHHI0 PANNOHARLMLIX
Apobeli (xax crenyer ua npasna geficteuil ¢ apobamu). MNosTomy moboe
PAINOUANBHOE BAPGUREHNES MOXHO [IPCACTABHTE B Bille PALBORATLHON ApobH.

Hpumep 2

MpeofpazyeM BRpaKeHHe M2 OpiMepa | B pALHOHANLHYIO npoﬁb.

BuipaXeHHe MOXHO TpcodpazoBarTs mo AellCYBHEM, MpH JOCTATOHYHOH
ApPAaKTHKe Npeobpas’oBaHMA MOXHO BHNOJHATL B Cpasy. PaccMoTpum 911
NoAxonkL.

Croco6 1. Crnavana BHNOAHHM cioxenne apcbeli B nepeoil ckobke. Jta
oncpauua ﬁym [CPPLIM ACHCTBHOM!

)_ 2 lx-p2.y_ x-y+2y  x+y
y x-y -y} Ax-y)  px-y)

Tenepb B0 BTOPOii CKOOKC H3 OAHOWICHA BbiuTeM ApoGb. Takaa onepauns
GYOET PTOPHIM JCHCTBHEM:

2 x X+y’ _x x*+y x{x+y)—l(x’+y’)=x’+xv—x’—y’ _

x+y 1 x+y x+y x+y

-y _ylx-y

x+y x+y

Haxonell, yMHOXHM PALMOHANBHbIC APODH, NOIYIEHHHE B TEPROM H BTOPOM
IreitcTeHAX. Dra onepauna GYAET TPETEHM AeHCTBHEM:

OnHO4ACH X MOXHO MPEACTABUTD B BHIE Jpody ¢O 3HaMe-




3) Xty y( - 2 % )_ng_yg_l
-J’ x+y —yAEty

B peayarrate npeobpalosannil Guna noayueHa pauHoHaibHaa Apobk.
B HAMHOM CTyYae Takas gpoGb npeacraniser cofok wacno 1,

Crocot 2, Tapannensno GyneM BRNOMHATb CACKEHHE B NEPBOH CKOOKE H
BuIMHTaHHe BO BTOpOit ckolke. Toraa nomyunM:

(1+ 2 ]‘[x_x’w ] x-y+2y sx+y)-ld+y?)

y x-y x+y | ylx-y) x+y

_xty Xewy-x'-y' xiy -y (x+y% Pt
" y(x~y) x4y Ax-y) xty  FE-yka+y

B pane sapay BCTPEYAlOTCA BHPAKEHNA, KOTOpHE BeolX0INMO YIIPOCTHTS:
(coxpaiicHmeM apodu) Ko HAYARA BLITONHEHUA onepaamil.

Hpumep 3
X +dxy+4yt P -dxy+4y?
VNpocTHM BHpPOECHHE X132y -2y .

O6paTHM BHUMAHH¢ HA TO, YTO YHCAHTCAL AEPBOH ApobH apnscTCH
KB3aApaTOM CYMMMB, 3 YHCAKNTEAb BTOpOil ApobH — KpaapaToM pa3HOCTH
(POpMYNH COKPIWCHHOMO YMHOXCHHA). T103TOMY HMECM:

2 H 2 _ 2 -
x+axy+dy’ X -dxy+4y' (x+2y) (x-29) (x4 29)- (x—2y)=

x+2y x-2y x+2y x—2y
=x+2y—x+2y=4y. [Tpu npeoBpasopaHHAx Fposmomux apobel (uncanTem

H SHAMEHRTEAR KOTOPLIX B CBOIO 0MEpeab npencranioT coboll apobu) noneaqo
HCTIONEI0BATE OCHOBHOE CBolcTE0 Apoli.

Tipumep 4

VIIPOCTHM BUIPAKEHHE [%-'-2--2] {%+£+2]

[MpeobpazoBaHHA AAHHOTO BHIPAKEHHS MOXHO BHNOAHWTE NO-PAa3HOMY.
MoxHo npcoOpazoBaTh THWINTENE H 3HAMCHATEAD APOSH, 3aTCM pasacHHTD
nepeitt peaynrTaT Ha Bropofi. [Tpolie HENOTBE3IOBATH OCHOBHOE cBOficTEO NpobH.
OB1MiT 3HAMEeHATENb B YNCITUTENE H 3HaMeHaTene paBeH ab. HloaToMy yMBOXHM
YHCAHTEAB H 3HAMCHATEAD AaHHOH ApoGH Ha BeipakeHKe ab. TTonyyaem:

a b a, 4 b
3+;—2—[ 2}]b b -ab+—-ab-2ab a;+bz w

£+_! +2 (aq.g.pz}]b dt'l- -ab+2ab az+b2+2ab
b a b a b

g -2ab+b’ _(a-df _

F+2b+b (@eb) a+b

B pHpaXCHUAX, B KOTOPHX NOBTOPAETCH OLHA H TA e BEMMBHA, YA00HO
BACCTH HORYIO RepeMenNy10, OG03HAUNB ¢it MOBTOPMIOUIYIOCA BETHYBHY.




BHPAXKCHHCS

[W o (e 2p

TP F T

BHAHO, YTO NEPCMCHHBIE X ¥ ¥ BXGAAT B 3TOT (PUMEDP TOALKO B BHAE CYMME
X2 + y* Tloyromy BBENEM HOBYIO NEPEMEHHYIO @ =X+ )7 H I BEHYHH @ H b
3aTHIZEM BhpaxcHue. Hmeewm: “

x+y bryth
B - (x2+y1b (xz_'_y)' (x_‘_y} bx_y
a ., b \ ab a_ . b ) ab _
{b’-ab o -ab ) b-—a-[b(b-a) "ala-b) | b-a
b Y a aa-bbdb ab_d-b ab
(b(b a) ab-a)) b-a ab\p-a) b-a abb-a) b-a
_{o-tYa+bpd (a—b)a+b) (a—b)a+b)_ ath
" ablp-aYo-a) (b)%)'_l @b} a-b’

Tenepb BePHEMCA K CTAPSIM NEPEMEHHEIM X M ¥ H NOTYSHM OKOHYATEALHBIA
avb X+y'+b

ab Pry-b

IV. 3azaume Ba ypoxe

Mo 147 (6); 148 (a, 6); 149 (6); 150 (6); 151 (a, 6); 152 (a, 6); 153 (a); 154 (r);
155 (6); 157 (a); 158 (6); 160 (6); 161 (6); 162 (¢); 163 (B); 165 (a); 166 (6).

Y. Jaxanue HA nOM

N 147 (a, B); 149 (a); 150 (a); 151 (8, 1); 152 (8, r); 153 (G, n); 154 (6); 155 (a, B);
156 (6); 157 (6); 159 (a); 160 (a); I61 (a); 162 (n); 163 (T); 164 (6); 165 (6); 166 (a).

V1. IToaseneune HTONOB YPOKa

OTBET:

Ypox 15. Jencime MBOrowienon

Ilees; MayunTh ARNleHHE MHOTOUNCHA HA MHOTOMICH.

Xon ypoxa
1. CooGuwienne TeM H DEJIH YPOKa

11, Hosropense ¥ 3aKpenicHne NPOINEHNON0 MATEPHANA

t. OTBETH HA BOTIPOCH NO AOMAUIHEMY 3a1aHKI0 (Pa3bop HepeweHHBIX
3amav).
2. KoHTpoh yoroeHHA MaTepuana (CaMOCTOSTE/EHAA paGota).

Bapuanm | 3

1. HalTH AOTYCTHMELE 3HAYCHHS NIEPEMEHHOH W YIIPOCTHTLIPOGL 4 3 .
x-4



Ypox 15, Jancrmne MHoroieHons 51
3a+Zb= H 35+ 5b

1

2. HasecTHo, uTO

at+bh 6a-b"
3n+5
3. TpH KaKuX BEARIX SHAMEHHAX 1t BHpaXeHne P TAICKE RBNKETCA USARIM
yncnom? Kaxoe aro yneno?
Bapuanm 2
-2
1. Haifryt jofrycrisMpie 3HANCHHA NEPEMEHHOH B YNIPOCTHTL ApoGL 34+ 4
x~2
2a+5h 6a +4b
2. U3Bectio, =1. Halitn
? e 5a-3b

3. MpH KaKMX UEAKIX IHAYCHHAX /1 BHIPANKCHHC

2 TAKKE ABMACTCA
uennM gnenioM? Kakoe 10 yncno?

I11. Hsyuensie HOBOTO MATEPHANE (OCHOBHLIC HOHATHN)
C HeoBXOAMMOCTRIO JCHEHH EBYX MHOTOWNCHOB (OOHON nepeMeHHON) Mu
. BCTPCTHAKCS HA NPSABLAYLIEM 3aHATHH. PacCMOTPHM 3TOT BOMpoc Gonece
noapo6Ho. [Tpu Zexensst MIOTOWICKR CTElIENH X HA MEOIOWICH CTenesm M (11 2 i)
BMACTHOM NOMYYACTCS MHOTORNCH CTENCHH It — 1 M B OCTATKE — MEIOTO'WICH CTCREHH
m — 1. Mpouecc peaeHUN MHOTOWISHOR JHANOTMYCH NPOUECCY ACICHMS
HKaTYPUILHBIX MHCER «YTOAKOM» H OCYILECTBAACTCR TAKHM OOpasoM, 4Todul HA
KAKIOM RPOMEXYTOYHOM ITANC ACNCHMA HCUESARA CTAHEAS CTEREHD NEARMOTO
MNOTOLTCHA.

TTpmsep 1
PasneiiM MHOTOWICH YeTBEPTOH cTenent A=x*—2x°—2x+3 Ha MHOTO-
WIEH BTOpoit cTemeHM B =x=3x+1,
BRINO/REM Takoe AeeHHe YronxoM. [lepsoe cnaraemoe 4acTHOrO
- 1
-2 =2t 3x+1 ¢—pennrens
- + X + 2 e HACTHOE
X -3+ x?
_x’—x’—Zx
-3t +x
27-3x+3
2x* =6x+2
Ix-1
TIOAYYACTCA ACACHHEM CTAPHICIO WiCHA ACIMMON0 Ha CTAPINHIL WicH ASNHTERs
(x‘:x’:x’). 3arem 910 craracMoe (x?) YMHOXKACTCH Ha aeanteas x°—3x+1.
Honyuaer (2 =3x+1)=x*+3x°+X%. DroT pesynsTarT BHUHTACTCR U3

NENHMOTO M NOYHAETCA NepBit 0cTaToK x* - x?. K 2T0My OCTATKY CHOCHM
CACKYIOMIHIE WICH ACTHMOrO —2x. HMoeM MHOrOwsen x° - x® - 2x.



BToT MHOTOUAEH X* -x’=2x BOCTIPHHEMACTCH KAK HOBOE OCMHMOE W
FOBTOPASTCA TOT e npotiecc. Crapimdii wieH MHOrOYWIcHa X° ACAHTCA Ha Crapiuit
YACH JEMHTENA (x’:,vcz =x). TNomyyaem propoe caraemoe vacTHoro (x). 9ro
chRarzeMoe X YMHOXAeTCH Ha Tenurens x° — 3x + 1, Umeem x' — 3 + X2 Bror
PE3YJBTAT BLIMHTAETCH W3 JSIHMOIO M NOAYYAETCA BTOPOH OCTaToK 2X° — Jx,
K 3TOMY OCTATKY CHOCHM ¢Jieayiowii nocaemquit wied nemuMore 3. Hmeem
MHODOWIEH 2¢% — 3x + 3. :

MonyueHHBH MHOTOMIIEH 2xF — 3x + 3 cYMTAEM HOBHIM JETHMBIM W BHOBb
moeTopsieM tpoucce. Crapsit wien MHOTOUACHA ACMAHM HA cTapuMit wieH
nenurens (26 : x = 2). Kmeem Tpetse cnaraemoe vactroro (2). 3to caaraeMoe
2 yMHOXACTCA Ha AeANTEAL X — 3x + 1. [MomydaeM 2(x? — 3x+ 1) = 2x — G + 2.
BTOT PEIYALTAT BHYHTACM U3 JCHHMOTO H MTONYwacM MHOTOWICH NepBoi
crenedm Jx <+ 1. Tak KaK CTeneHb ITOr0 OCTITKA (Mmepnaad) MeHbIle CTelleHH
JenuTensn (BTopas), TO Ha FTOM NPoLeCce AeNCHHA 3aKAHIHEACTCA.

Hr1ax, npu acncHUH MHOTOUNACHA A HA MHOTOWIEH B B 4aCTHOM MomydacM
MHOROWTeH BTopoli cTencHn xt + x + 2, B OCTATKE — MHOTOMAEH NepBOli creneHH
3x + 1. Kak ¥ B chydae DENCHUA YHCE, NENHMOS MOXHO HIPSICTABHT B BUIG:
BeraiM0Oe = JEAHTE s * TACTHOE + OCTATOR,

B RAHHOM C/[yIne MOXRHO 3AHCATL: J&"—2.11:3-2.?t-l-3=(’&'2 -3x+l} (x’+x+2)+

+{3x+1). B cpaBeAIMBOCTI TONO PABSHCTES NETKD YOe/MTECA, €CTIA B IIpABOH wacTH
PACKPEITE CKOlKIH 11 IPHBLCTH NOAOGHLLS WICHEL.
MoxeT 0Xa3aThCH, 9TO0 MPH IeAEHHIA OXHOT0 MHOTOMWTEH Ha IPyToil OCTaTOK
pABHAECTCA HYMIO, T. €. OAHH MHOTOWICH 63 OCTATKA ACHIHTCA Ha ApyToil,
Dipnaep 2
Pa3nenuM MHOTOURCH aeTBepToil crenenn A4 =2x"+3x* + 2x +14x+3 Ha
MHOTO'CIEH BTOPOi cTemend B=x® —-x+3.
Pa3nenum AHHNE MHOTOWICHH YTOAKOM H TIQTYUHM.
: ——
a3+ 2x P lAx+ x+3
2x* +5x+1
2x 2% +6x°
_5x*—4x?+14x
5x* —-5x% +15x
XP-x+3
x-x+3
0
BHAHO, YTO B YACTHOM NMOIYYAETCS MHOTOWIeH BTOpOH cTeneHH 2x? +5x +1,
B ocTatke — Hoab. FlooToMy MoXkHO 3amncarb: 2x* +3x +2x? +14x+3=

=(x2—x+3)2x? + Sx+1), 7. ¢. newHmMoe = nemHTenB * YaCTHOE.
Tipnmep 3

FIptt KAKEX LETRIX 3HAMCHHAX o PAHOHANLEHAR Kpobh A=
Gyner uenviM uncnom? Haitaure 2T uncna.

6a* +5a+6
20+1



Ypo 15. JIenaring muorounenos 53

B npobu A BHISTHM LETYI0 4aCTh, IS 5TONO pPA3EAUM ce YHCAHTEND Ha
aHAMcHaTeAb. [Tpy ASACHHH MONYYHIH B YACTHOM

_6a*+5a+ +]
+1
6a’ +3a
_2a+6
2a+1
5

3a + 1, B octaTke — 9ncno 5. TloaroMy YHCAHTENL APOBSH MOXHO 3ANTHCATH B
Bune 62 +5a+6 = (20+1)(3a+1)+5 . Vicnionbsys CBOACTBO CROXEHHS, BLLIETHM
6a’+5a+6 _ (20+1)3a+1)+5 _

20+ 20+ B

B ApoGH A ueayws dacrn. Modygaem: A=

Qa+1)3a+1) S 5

= + =3a+1+ .
2a+1 2a+1 2a+1

‘lhxwaxnoyuonm YHCAO g UCNoe, TO IHAYECHHUE BHMWM'P I TaKcke

Gvaer uenwm unciaoM. ITostoMy Tpebyercs, yToSm apobs m'i' OnuIa LIeTBIM

YHCAOM. STO BOIMOXHO TONBKO B TOM JIyuae, eC/H e€ 3HAMEHATSTL ABASCTCS
Jeautencs YHeanTead. Yncmrens Apobu HMceT YeThipe AeanTens: 1 » 15,
PaccMOTPHM 2TH Cy4an.

a) 2a+ | = 1. M3 37010 ypaBHeHuA 2 = 0 u apoGb A= [+ 5=6,

6) 2a+ 1 =—1. Kopets 370ro ypasHeH#a a = —1 1 apobb A=3-(—l)+l+—sf=-7.
B) 24 + | = 5. U3 ypapHeHHA HAXOAUM ¢ = 2 H Apo0b A=3-2+l+-§~=8.

r)2a+ | = -5, KOpeHbL3TOTO ypapHeHHA 8 = —3 1 Apole A=3-(—3)+l+—_-§s-=-9.

Hrax, npua=0A=6, npia=—-1A=-T, mpna=2A=8, npuna=-3

A=-9,
Tpmeep 4

Hallth nesouHchcHHBEE pelleHUn YpaBHeHHA 2xp+ y+6x-9=0 (1. e. Te
PEILCHHA, KOTOpbie ABMAIOTCA LeNHMH YUcAaMH).

CHayama 03 NAHHOTO YPABHeHHs BLIPAIUM QIHY H3 NEPEMEHHBX, HANPHUMED V.
Monyuaem: 2xy+y=—6x+9 win (2x+1)y=-—6x+9. Tax Kax 10 ycnosuio
X — LIENoe MHCROo, TO BripaxeHue 2y + | # 0. Pazoenum ofe sacTi ypaBHEHNA Ha

—6x+9 12
+ = =-3 .
2+ | 1 nomyssM ¥ 1 + T Io yenopmo pevMuHA y BOLKHA
66T Benbiv uncnioM. Tak xkak uncno —3 uenoe, To npobt :1_” TaKCKe AOJDKHA

GRITL LeABM YHCNIOM. D710 BOZMOXHO, ecH 3HaAMEeHaTeNL ApobH ApaseTcA
nenurenes yucaaTens, Ysnenurens 12 uMeer nemprenn: +1; £2; +3; +4; +6; +12.



MMpy penwX 3HAYCHMAX X BENHiMHa 2x + 1 GyneT HeuerHBIM YHchoM. TloaTomy
Haj0 PaCCMOTPETb METLIPE CTyuad.

a) 2a + | = 1, M3 31010 ypaBHeHHA HaieM X = 0 1 ToOrHA y=-3+%=9.
6) 2a + 1 = —}, KopeHb 31010 YpagHeHus x = —1, Torna y=-3+%=—15.
8) 2 + | = 3, H3 3TON0 YPABHCHHA HAXORHM X = | H TOrAa y=-3+%=l.

1) 2a + 1 = -3, KopeHs 31010 ypaBHeHUSA X = —2, TOTAA y=-3+i_“;=_7.

H1aK, JaHHOE YPABHEHHE MMCECT YeThipe LeNOMHCACHHBIX pemeHn: (0; 9),
(=L =18), (1; 1), (=2, 7).

TV. 3aaanme Ba ypoxe H I0Ma

1. Pazaemire MHOMOWNEH A Ha MHOTOWACH B;

) A=4x’+5x-2; B=4x~|;

6)A=10x"-11x+3; B=5x-13;

ByA=3x+4; B=Tx-6x+1,;

NA=5x-4; B=bl—-x+4;

DA=GP ~ 11 —Tx+4, B=3x+2;

A= =13+ 23x—- 19, B=4x - 3;

XA=2 = +x-4 B=x+x+1;

NA=O -~ 1T+ 168~ 11x+ §; B= 2 — Sx -+ 3.

Omeemur; a) uactHoe 3x + 2, ocTaTOK 0;

6) yactHoe 2x — 1, ocTaToK ;

B) yacTHoe {, ocratok 3x + 4;

1) yacTHO® 0, ocraTox Sx — 4;

1) wacTHOE 2x2 — 5x + 1, ocTaTok 2;

¢) yactioe 32 — x + 5, octaTok —4;

X) yacTHoe 202 — 3x + 1, octatok 3x — §;

3) vacTHoe Ix* —x + 1, octatok —3x + 5.

2. MpH KaKMX LCABIX 3HAMCHUAX @ Apols A Taxxe GyaeT MenniM yHcaom?
Haitmi 210 uncno.

_2%-3a-2 _d+a-2 _2'-3a+3
w-w“_z 0 A-w“‘fz 2 ¥ A_sa’z“:fal2 02
+a+5 _b6ar-a+2a+1 _dr-2a°+5-2
DA A Ty T
_6a*+7a-5 _10d* +a+4 _6a’-7a*+3
WA= YA AT
K)A=4a3-5a2+64+16
4a+3

Omeemu;, a) ripy mMobbIX @, XpoMe a =2, A=2g + |,

6) npu mobuix g, kpome a= -1, 4=3a-12;
Ba=0A=3 g=-1A=-8 g=24A=1,a=-3A=—G;
Na=1A=9%a=34=35;
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o)y npr modux g A=2a —a -+ 1;
eynpumwisxeA=a+1;

X) TAKHX @ HET;

3) TAKHX 4 HET;
Na=0A=3 g=m -] A=5;
Klga==lA=-],g=1A4=3.

3. Haitm LENOTUCCHHEIE PELICHUS YPABHCHUA:
a) (x-3)y+1)=2;

6) (x-2)3y+1)=3;

B xy+Ix-y-5=0.

Omeemu: 2} (2; 1), (1; -3);

6) (5 0);

B) (2; —1), (0; —5), (3; ~2), (—); —4).
V. TloapeacHEE HTOTOB YPORA

Ypok 16. ©@yaxuma y=% H ee rpadux

Ileas: paccMOTPETE DYHKLMIO y=-§- . ©¢ c8oitcTBa M rpaduK.
Xoxa ypoxa
1. CooGurenne TemMsl H ne.nn ¥poKa

11, ToTopenRe N 33KPeIVICHRE NPONICHROTO MATEPHANA

1. OTReTH HAa BONMPOCH TIO JCMAMHEMY 3a1aHHI0 (pazbop HepelleHHHX
3anay).

2. KoxTpots ycBoeHHA MaTepnana (Tecr).

Bapuanr 1
2.,
1. ¥YIipocTHTE BHIpAXKEHHE 2—%.
a
b a. a-b
Omaemat.a)a, G)b, B)_b .

a a’ [ a a
2. Haawte sHaseHme BEpaXeHHs | == r o or ¥l i o -8
npua=-0,7,6=0,3.
omemer e 63wl
m&.a)g, }4, B) rE
Bapmanut 2
a
3-3
1. ¥npocTyTe BHpaXeHue P a+b
Ny




a

Omeemuw: a) —1; '6)3-; B) -%.
2. Hailowre 3HAYCHWS BHPAUKEHHR

2a 4a { 20 1

[2a+b 403+4ab+b2 ]{403-&:Tb*h]“pua=0’3’b=0’s'
. 6 3 _i
Omeemy: a) s 6) 35 B) 3"
II1. Hsyseunse Hosoro MatTepuana (OCHOBHLE NOHATHA)
Tpumep 1

TTycTB NOL3A, ABMTASCE CO CKOPOCTBIO X KM/H 38 3 9aC0B, POCXAN DACCTOAHNG

700 xm. Torza eenIONHAETCA paBEHCTEC Xy = 700, BHpasuiM K3 3TOIO paBeHCTBA

HNEPEMEHHYIO y=3-29-. l'lpn YBCIHYMCHHH 3HAYEHHA X B HECKONBKO pa3

COOTBETCTRYIOUIEE 3HAYCHHE ¥ YMEHBIIACTCS BO CTONBKO Xe pas {T. €. yeM
GHCTpee HBUXETCA NOE3N, TeM MeHblue eMy Tpebyerca BpeMeHH Ans
NPOXCXISHHA 3TOro mym). Hanpumep, np ckopocth x = 35 KM/ Bpema

JBIEEHHSA y=-?%=20 yacoB. [Ipu cxopocn x = 70 kM/u (mapoe Gombineit)

700
BpeMA ABHXKCHMA y=-?-6—=10 yacop {paABOC MeHblIe). Buano, uTo Bpems

JBIKCHHA ¥ o0pATHO NPONOPIMOBANLEC CKOPOCTH ABHXEHUA,
B 210M NpHMEpE TIEPEMEHHEIE X H ¥ IPHHUMATH TONLKO MONOKHTEALHER
3HaueHNd. B panpHeHmiem GyayT paccMaTpuBaTECs GYHKIHH, 3aBABAEMbIC
k .
dopmynoit Buaa y = 5 {rae k —MCAD, HE PABHOC HYID), BKOTOPOH NCPEMCHHLIC
X B Y MOTYT NPHHHMATE H ONIOXHTENbHBC H OTPHLATEABHHE 3HAYCHHS.
K nogo6HuM pyHKLUMAM NPHBOAAT MHOTHE JA0AYH MATCMATHKH NAOILAL §

TIPAMOYTOJIBHHKS CO CTOPOHAMH 4 U b paBua 5= ab (oTKyIa b=-§-), miowans §
TPEyTONBHUKA ¢ OCHOBAHKEM & H BuicoTol A paBHA § = ah — {oTKyHa h-z—s-)u
¢ram: npolineHHM NyTs § IPH IEMKEHUH TENA CO cxopoc'mo Ve meuuc
. BpemeHH 7 paseH S = P (o1Kyma 1= £), NafcHHE HANPAKCHAS Uuayqacncc
LIS ¢ COTIPOTHRNIEHHEM Rnpunpmemmwroxafpamo U=RF{orxyas | -.—)
HT.A.

Obpamiodi NPONOPIRONANLHOCTHI0 HASHIBACTCS (hYHKIMR BHAR y=%.rncx—-
HE3ABMCHMAA NEPEMEHHAA; k — MMCNI0, He paBHOe HYA0. OGnacTio onpesescHAA
$yHKuHH yng ABNACTCA MHOKECTBO BCEX YHCS, KpOMe HYMA. DTO clieayeT H3
TOTO, YTO BEIPAXEHHE < HMEET CMBiCH pu Beex x# 0.

Hpumep 2

HNocrporm rpaduk dyukune y = L3 , NPEABAPHTENILHO BLUYHCIHE 3HAYCHHA
dynruun Ha npomexyTke —6 £ x £ 6 ¢ marom 0,5,
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-6 |-55| -5 |-45] -4 |-=3.5] =3 |-2,5] =2 |-L5| -1 |05
=1 |-1,09] =12 |-1,33] =1,5]|-071] -2 | -24] =3 | -4 | -6 | -2

0.5 1 L5 ] 2 J25] 3 135 4 |45} 5 |55] 6
12 6 4 3 1241 2 10,71 L,541,33F 1,2 108

S |

-4

OTMETHM HA KOOPAKHATHOH MAOCKOCTH TOYKH, KOOPRHHATH KOTOPbIX
paMesez B TAGTHLE (OTMEYeHR He Bee Touku), Hepes 3T TOMXH NTPoBeAeH
paduK 1aHHOHE PYHKUIHH.

BrisicHHM HEKOTOPRIC ocobeHHocTH rpaduka GyHKunH, Tak kax npu x = 0
dyHKIMA He oNpeAecHA, TO Ha TpaMpHKe HeT TOMKH ¢ abcumccol O (T €. paden me

6
nepecescaet ocs ¥). g dyHxumm y=; mpH JNOGLIX IHAMESHMSAX X IHAUCHHE ¥ He
paBHO HYMO. [TOITOMY IPAGHK BE BEPECEKAET 0Ch X.

TTOROXKITE/ILHBIM 3HAMEHNAM X COOTBETCTBYIOT HIOOXHTELHEE 3HAYEHHS ¥

(DepBaa KOOPAHHATHAA YeTRepTSs). OTPHUATCBHLIM JHAYCHHAM X COOTBLT-

CTBYIOT OTPHUATEARHME 3HAYSHKS ¥ (TPETLA KOOPAHHATHAR Yernepts). H3
TaONULE BIAHO, 4TO M5 NPOTHBONOJIOKHLIX 3HAYCHHN X SHAYCHHA ¥ TaKKC

MPOTHBONOMOXHH, T. €. y(-x)=-—y(x). OyHxun, ofnanaomune TAKHM
CBOHCTBOM, Ha3BBAOTCH HeweTHOIMN. ONEBHIHO, YTO TOYKH ¢ KOOPIHHATAMMH
(x,.¥) 1 (=X, ~F) CHMMETPMUHE OTHOCKTELHD HavYana KoopaMHat. Tak kak
PABEHCTBO y(—x)=-y(x) BHIOTHEHO ANA MOGHX JOMYCTHMBIX 3HAYCHHH X,
TO BETBN IPADIKA CHMMETPHEIH OTROCHTEBHO HATARA KOODIWRAT.
PaceMoTpHM BeTBbL Tpadika, PACTIONOKEHHYIO BIICPROH KOOPIHHATHOH MeTREpTH.

6
{Ipy YMCHBIICHUH X 3HAMCHATCIE B BRIPACKCHUH y=; ymeHbiaeren. Floaromy
3HAYCHHA ¥ BoapacTaior. Hanpumep, ccix =1, oy = 6; npu x = 0,1 y=860.



Mpu srom rpapuk dyHkIK npHbakaeTes K ocH oparHat. TIpaMan ¢ ypaRHEeHHEM
x = () HA3LIBACTCH BEPTHKANKHOM ACHMITFOTOH MadiKa dyHKInM y=..2.

C yscnmicHHEM X SHAMEHATENE B BHPAKCHAH ¥ = % pospactact. [osTomy

3HAueHHA y ymMeHBIaloTca. Hanpumep, npux =1 y =6, np x = 10y = 0,6, mpn
x = 100y = {},06. BuaHO, 4T0 npn A0CTATOMHO GOMBIIHX SHAYCHHAX X JHAYCHIA
GYHKUMR ¥ ouTH paBRE HYMO, [Tpit sTOM rpaduK GYHKLNH NPHOTHERETCH K
ocu aBcunce. Tlpamas ¢ ypasHeHHeM ¥ = () Ha3HBACTCA TOPHIONTANLEON

acsvmrroToll rpaduka dyHKuMK y=;
3amcTHm, YTO TaKoH Xe B MMeeT rpadik mobolt pyHxury apw mobom
mavermm k > 0.

Hpumep 3

TocTpoym rpadnk GyHkumm y =—% . AHANOTHIHO NPEObIRYIIEMY TIPHMEDY

€OCTABHM TaGNHLY 3HauYeHHH QYHKUMK B NPOMEXYTKS —6 < x S 6. OTMETHM
fOIydEHHEE TOYKH Ha KOOPAWHATHON IMOCKOCTH H NMOCTPOUM rpadux

$YHKUMA. Y
6

L

-3

-4

BuaHO, 4TO B 3TOM ciyuae rpadHK GyHKLMHN HMECT Te XKe 0COSCABOCTR, YTO
K B MpeAbAyILieM NpHMepe, OGaacTe onpeseneHuA GYHKLIHHA — MHOXECTBO BeeX
9HCEN He pasHLX Hymo. Ipaduix se nepecesaet ocell KOOPTHHAT,

TpaHK HMEET BEPTHEARMNYIO ACHMITTOTY ¢ YPABHCHHEM X = 0 1 TOBNIORTAN-

6
HYI0 ACWMITTOTY € YpaBHeHHeM y =0, [padHK 3aBHCHMOCTH ¥ = < DO-NPSXHEMY
npencTabner cobol XPHBEYIO, COCTOAIIYI0 H3 ABYX BeTBeil. DTH BeTBH
CHMMETPIFIM OTHOCHTE/IBHO BRYAAA KoopAMHAT. ONHAKO B OTIH4YNE oT rpaduxa



yExIHH y=% B 3TOM CAY4ac OIRA BETEE DACMIONOKCHA B0 BTOPO# weTnep™!,
a ApYTAA BCTEL — B “METEEPTOR KOOPDAWHATHOME WCTBEPTH.

Tpaduk dyHxumm y=-§ npH jcBom aHaveruH & < 0 nMeeT Taxod xe s,
4TO H rpadHX, H3oGpaxeHHull Ha pHCYHKE,

KpHBY10, ABAAIOUTYIOCA TPAd)HKOM 00paTHOH NPONOPUMOHAILHOCTH Y = % ,

HasuBaT mnepbonol. NinepboaAa COCTOHT H3 JABYX BETBEH, CHMMETPHYHBIX
OTHOCHTENILHO HAYA8 KOOPIHHAT.

Dipumep 4
TunepBona npoxoaur yepe3 Touxy A (2; —5). Hanmuoem ypagHeHHe 310l
™MIiepboeL. :

k
Tnepbana smasercs rpahukom obparHOH MPOMOPLIMOHANBHOCTH y=;.1hx
KaK 3TOT rpadhuK SIPOXOAHT Yepes TOUKY A, 10 £ KOOPARHATE YRORNETBODSIOT

YPABHCHHIO TaKOH 3aBucHMOCTH. [omysaey: -5=-§.Hamypammmnmﬂneu
k=-5 « 2=—10. CregoBaTenbHo, BAHHAA IHNCPO0IA OTHCHIBACTCA 3ABUCHMOCTRIO
10

ym—

X

IV, Kourpoantinie nompocst

1. Kakaa ¢ryHkumn Hazupaetca ofpaTHO{ NPONOpUMOHANSHOCTBIO?
2. OcHOBHRE OCOGEHHOCTH DYHKUNN.
3. Hapucyiite acKu3 rpaduka dyHKusn mis cnyyan; a) k > 0,6) k < 0.

B KaKHX Y4ETBEPTAX pacHoNAraeTea 3707 rpaduk?
4, Kakas xpupas HasnBacTcs rumepOonoil? Kax pacnonaraiorca BETBH

runepBono?
V. 3azaune ua ypoge: Ne 172, 174, 175, 178, 180 (a, 6), 181, 182 (a).
VL. 3ananne na gom: Ne 173, 176, 177, 179, 180 (B, 1), 182 (6), 183, 184,

VI Nongsenenne ®TOIOB YpoKa

Ypoun 17—18. Apobno-mueiinan Gpyuxina n ee rpapux
Hem: pacemoTpeTh cBOICTBa ApoGHO-IMHeHHON DYHKUMA H NocTpocHHE
ee rpadrixa.
: Xon ypoxa
L. Coobimenne TeMM H DelIH YPOKA
11. [logropetme W 3AKPENNCHNE NPOHATCHRON0 MATEPHATA
1. Oreethbi Ha BONPOCK MO HOMALIHEMY 3aAaHWIO {paibop HepellieHHLIX 3A124).



2. KoHTpoIIE YCBOSHMSA MaTepHana (MHCckMeHHN onpoc).

Bapuaron 1
1. Kaxaa QyHKUMA HasuBaeTcd oOpaTHOH NMpOnOpLUHOHANBHOCTEIO?

2. Mocrpoitte rpadhux GyHKLUMH ¥ =%. Haiymrre:

a) 3HaueHHe PYHKLMH npH x = 2,5;

0) 3HaYCHHC APTYMCHTA, TIPH KOTOPOM y = 5,

3. Tpaduk drynkumn y—-—k- npoxoauT Yepes Touky 4 (2,5; —1,6). Haitoure
BeMHHY k.

Bapuanm 2
1. Kakaa kpuBan HasmBaeTca runepbosoi?

2. Nocpoitre rpaduk GyHKIHA ¥ = -% . Hakinwre:

a) 3Ha4eHue dyHKLMH npH x = 0,8;

©) 3HaWCHNC APTYMCHTA, NPH KotopoM y = 0,4,

3. Ipadux pyrxumu npoxomut yepes Touky A (—1,6; 5). Habinure seamunsy k.
TI1. H3yienne HOBOFO MATEPHANA (OCHOBHBIC NOHATHA)

PaccMoTpHM dyHKLMIC Bonee obityto, yeM oGpaTHan MPONOPUHOHANEHOCTD,

Oynxkupa y = ::3 (rae x — He3aBHCHMAR NepeMeHHaR; a, b, ¢, 4 — HEKOTOpbie

YHCHA, NpuveM ¢ # O 1 bc — ad = 0) HasuBacTca apolno-mnciinodl GynEpes.
OGpaTHTe EHHMaHHE, YTO JAHHAA QYHKLMS NpeAcTapaaeT coGoil apobe,
THC/HTE N H 3RAMERETEN KOTOPOH ARIAWTCS AneiniMA $YRKIRAMA.

JameTum, 410 TpeOOBAHNE B ONpPelencHHKR O TOM, YTo c £ 0 H e — ad = 0,
cymecreenno, Ecnn 310 TpeGoBanne He BHNOAHACTCA, TO ApoOHO-NTHECHHAA
byukuna ApnaeTca Ha caMoM aene auelinodt (cpoiicrea n rpaduk Takoi
dyHKIH GELIM HIYMEHR B 7 K1acce).

a} Mycte ¢ = 0 (npH 3voM d = 0). TToacTaBHB 3TO IHAYCHHE B (byuxumo

@ +h ACYHM _ax-l-b Ex+£=¢'.'.:t:+£! (rnc‘mcuaa-—ub-—)
=id’ A I 7

OueBnno, yTo dyHKUNHA y=ax+b JHHelHaa.

y:

6) Mycts be — ad = 0 n ¢ # 0. Bupa3uM U3 3TOro paseHcTRa b= a:
X+ ax+-i-‘£
noactabum B popmyny y=——. [loayyaem y-4 YMHOXKNM
cx+d +d
ad
ax +

[
YHCAHUTERL H 3HAMEHATEN: .npoﬁu Ha vHeao . Umeem: y= =

ex+d
_ax+ad  alex+d) a

clsa+ d) t‘(cx+ a') =" HEKOTOPOE YHCIO.
ITOM CUTYYAE TAKKE MOAYYMITH YacTH cayvait auHeiinol dynkumn,
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TIpsstep 1

OnpenennTe BUL GyHKWIM y = :{; H MIOCTPOMTD ¢ TpadHK.

SanHmicM AaHHYIO GYHKIHIO B BUAE ¥ = _2;;46 . CpasHUBaA 3TY GYHKLMIO

¢ npobHo-nnHeliHoi dyHKIHEH y=;L:3-, BHOAHM YTO @ =2, b= —4, o = .3,

d = 6. Jlcrxo npoBeputb, 910 be — ad = (—4}—3) -2+ 6= 12 — 12 =0, [Toaromy
AaxHaA GYHKUHA He ABNFLTCa APpOGHO-NHHCHHOH. PanioXuM YHCIHTEND H

IHAMCHATENE npoﬁu Ha MHOXHMTERH H COKPaTHM ¢e. HMeem: y--zi_—"-

D 6-3x
= --3 (mpuoToMx—2%0,T. . X% 2),

TloaToMy BanHaa GyRKIMA ApnrcTCH AnHelHoR. [locTpouM rpadmx dyHKIEMH

y=-§ (TOPH3OHTAALHAA TIPAMAS) H MCKNIOYHM U3 Heno TOUKY A © a6emHccoit

X =2 (noKa3aHa CTPCIKaMH).
Y
2 X
i
) A
Tipsmsep 2
2x-4
_ OnpeaennTs Biua GyHKUMH = e H NOCTPOMTS e TPadHK.
Y

CpasunBad 7y $yHKINW ¢ apobHo-AnHcHHoH dynkuneit y= :::,
BHIAMM, YTo g =2 b= —4_ ¢ = (), 4= 6, [TozroMy naHHan YHKIMA He ARAAETCH
apofuo-nunchroli. Hemonesyn cBoiCcTBO CIGXKeHNnA apobeli, lanKiem

GYHKINO B BHAC y_2x64 2: : ;x—- IToaroMy aauHan dyRKUMA

3
apaserca auHehHoll. Mocrpous rpadmx 3moit GyHKIMK y=%x--§ .

MoxHO NoKa3aTh, ITO rpadHKOM APOGHO-THHEHHON yHKIDM ¥ = ::::

{npu ¢ # 0 B be — ad 0) Gyaet runepbona, CAENHYTAS BAOAL OCH abcLHCe B OCH
opauHAT. Takol cHsur ARIAETCH OMHUM H3 cnocoboR NOCTPOeHHA rpadHKa 3ToH
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$yHKOMH (TaKoii cnocob GyaeT Hayvarbea B 9 knacce). 3aech Mbl PACCMOTPHM
Apyroii cnocod nocTpocHUA. JEAA 3Tor0 nopeuMcnnM ¥ obeyidM caolicTea
ApobHO-AMHeTHOH dyHKUMK.

1. Ob6zacTs onpeaeaenns QyHXIUHN — MEOKECTBO BCeX 3HAYEHUH X, Xpome

d
X =—— {T. K. NPH TAKOM IHAMCHHH 3HAMCHaTeNE ¢x + d = 0).
¢

2. Tonka nepecescuns rpadinxa GYHKIHH € OCHID OPIHRHAT y-?% apad+0,
TAaKOo# TOUKH Be cymecTeyer npis 4= 0. [inga ce onpendnelns NOACTABHM 3HAYCHHE
x = 0 B dopmyiy, 3an2101Ly10 HYHKUMIO.

3. Towxa wepeceusenns rpaduKa GYHKIHH © 000 AGcImee x=-—% npra=0
H TaKol TOYKH Ne cymecTayeT npu @ = 0. Lng cc onpeacacHua nonoxum y =10

B popmyne y= ax+b M peliUM YPABHEHHE 0=ﬁ W) =ax+ b.
ex+d cx+d
4. Bepruuamaas acwarmoTa rpadHka GYHKUHK HMCCT YPABHECHNE X = -—% .
T. K. A0S TAKOTO IHAMEHHA X GYHKLIHA He ONPEASNeHa W TIPH MPHONMXEHHY K
ITOMY 3HAYEHUIO [ BO3pacTaeT.

5. TopsosrTamaan acHeTroTa rpadiika GyHKUMH HMCCT YPABHCHHS y=%,'r.x.

npH Gonbux uavermsix pd aucaumens ax + b = ax v 3HamesaTenb ox + d = cx H

6. Ipadmxom PyHKUNHH ARNACTCH MuEepbonn, BETEH KOTOPOH CHMMETPITIM
OTHOCHTEALEO TONKH BepecescHnn acavMnTotT. Bersn rinepGosint me mepecesaor
aCHMETOTH rpadmEKa.

Buato, yto cpoiictsa ApobHo-nuHeHHOR dyHxunK obobmawT cpoiicTea

ofpaTHOH NPONOPLHOHANLHOCTH Y =% . D70 NOHKTHO, T. K. DYHKIIHR Y =%

ax+b

ox+d
Ucnonssya nepeumcneHnsie ceoltcTsa, erke NOCTPOHTL SCKH3 rpaduka

APOOHO=NHHEHHOK DYHKHNH,

ABANETCH YACTHLIM CAyuaeM GYHKLUHH y = npnaﬂo,d=0n-g= .

Tipsseep 3
2x-3
NocTpoum rpadHK PyHKIHH ¥y = 71
CHadana nalineM TOUKH nepeceyenus rpaduka GyHkuuyn ¢ ocsiMm
xoopamHar Tak xax mofas Touxa Ha OCH OpaKHAT uMeeT abeuyccy x = 0, 10

INA 3TOT0 3HAUYSHUS X BHYHCAHM Y =%=—_13=-3 —TOYKY A NepeceyeHrnH
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rpathrKa ¢ ochI0 OPAHHAT. JIwnhasa ToYKa HA OCH abCIHCe MMeeT OpAHHATY y=0.

AoaroMy B dopmyne dyHXuUMH NofoadiM ¥ = 0 H nomydum ypasreHue 0 = z:_:: .

JpoGb paBHa HYMIO, CH e YHeauTenb 2x — 3 = 0 {(a 3HaMeHATENb ITPH ITOM He

paBcH Hymo). Pemiun 1o ypasHeHne, Hailaem x=%= .5 —Touxy B nepeocuc-

HuA rpaKa ¢ ocbio abousce.

Haitnem Teneprs ypasHeHMS acuMnTOT. BepTHKaNbHYIO aCHMNTOTY
ONPEACTHM M3 YCAIOBHA, YTO 2aHHAA QYHKIMA HE OMPENEAEHa, T. €. SHAMEHATE b
—x + | papeH Hymo, oTKyAa x = |. Jopu3oHTAABHAR ACHMITTOTA HAXOOHTCA H3

yoJioBus, uT0 [ eenuko. B atoM cayuae ana Gpynkumn ¥ = ] B wHcanTene

npeHebpexeM yHcaoM —3 (1. &. 2x — 3 = 2x), B JHaAMeHaTeRe npeHebpexemM

qHcaoM | (T. e. —x + | = —x), Toraa 3HauCHHE QYHKUMH y = -2—'3— ==2 . Ipamaa

¥y =—2 4BIAeTCA TOPHIOHTATLHOR aCHMITTOTOMN.

-4 -2 J
— = =1
m\
-4

-5

Ha xoopAMHATHOH ILTOCKOCTH OIMETHM TOYKH A H B, TOCTPOHM aCHMITTOTH.
Mposcacy scTBH runcpboisl, NPOXOAAIOHE Yepes TOUKH A B B cHMMETpHYHO
QTHOCHTCSILHO TOMKH €' mepecesienna acHMITOT. [1pk 3ToM npH x — | BeTBH
rpadHKa NpHOAMKAIOTCA K BCPTHKANLHON ACHMITTOTE, NpH Gonbmmx [ BeTBH
rpadHxa NPHOAHXAIOTCA K TOPUSOHTAILHOM acHMITIOTe. BernH rpadka nipu
ITOM ACHMITTIOTH HE NEPCCCKANKT,

IV. 3anange Ha ypoxe N A0MA
1. Moctpoitre rpaduk PyHKUMH:

3x-6 4-x, _x-3 _6-2x
a}y_ 2 » G)y_Ta B)y_ 4 [ r)y—- M




I
B

2. TlocTpoiiTe TpadHK GYHKUMH:

Ix—6 _3-x
a)?—ﬁ. G)y_Zx-ﬁ'
Omgemoi:

a)
Y

|

T
B)
P L
_—
i .
_i_.___’i
3. Noctpoitte rpabux HYUKUMH:
.2 1

a) }’—m. 6) ¥y I

6

)
Y
‘ X
4

)]
Y
X
] ™
+4 4-3x
Vet MTeD
6)
s x
-o,sl
r)
Y
43 X
L] : fal
-03
3 4
n)y——__a, r)y—5+2x.
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X

—4+3x

r) y=

2-3x
2x L]

B) y=

6)

=
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V. Tloapenenne NTOTOB YPOKS



Ypoxn 19-20. Iba(nmn qmmmii COACPKANAX MOAY/H
Hess: BCIOMHHTE NOHATHE MOAYAA H PACCMOTPETL ROCTPOSHHE IpadHKOB
YR, coacpXALHX MOIYNDb,
Xoa ypoka
1. Coolmenne TeMM H DEAH YPOKA

11. MosTopesne | 3aKpennicAne NPOHACHBOTO MATEPHARN

1. OTbeTH Ha BOMIPOCH MO AOMALTHEMY 3ATAHMIO (pasfop HepelMeHHBX
3agav).

2. KoHTpOJIL YCBOCHHA MaTepHana (caMocTORTENLHadA paboTa).

Bapuar 1
TMoctpoftre rpadux GyHKIMH:
-4x x+3 x’+4x+4
l)y'le 2)3*—-—I 3 y= Ryt
Bapaasr 2
TlocTpoiiTe rpadux pyHKIHM:
4-2x_ 2 y=_x_-_2_, 3) _ X -4x+4
2 PE L T

L Hamue HOBOTO NATEPHARA (OCHOBHME NOHNTHA)

CHayana HANOMHAM MOHATHE MOIYNA YHCNA H €70 OCHOBHLIE CBOHICTRA.

Moaynesm (aGcomoraoll sexmmmoil) ZeiiCTBHTEALHOTO YHCAR @ HAILIBALSTCA
CAMO ITO WiC0 @, €C/TH OHO HEOTPMIZITEALIND, 1 RPOTHRONOA0NMOE SICAD (—a), eClH
YHCNO @ OTYATERsH0, MoIynb 9Hcaa @ 00O3HAMAIOT CHMBONOM (3HauKoM) [d.

_|aecmaaz(;
Hrax, H_{a,wmac(}.
Tipunep 1
a)|5,6 = 5,6, T. X. uHCHO @ = 5,6 HEOTPALIATENBHO (M AAKE MONOEMITEALHO);
6) 0] = 0, %. K. WH¢NO @ = 0 HCOTPHUATCABHO;
B) |-2.3] = —(=2,3) = 2,3, . K. 'mcno g = —2,3 OTPHUATENEHO,
Ha 1ncnopoil ocu |o] oTReTACT PACCTOAHNIO OT TOIKH G A0 ToukH 0; o — #]
OTBEYAET PACCTOAHMIO MEXTY TOUKEMH @ — b.
_a M x
a 9 )3
N

CroltcTsa aBCONIOTHRIX BETHYHH YHCEN:

D20, l-al=ld, 3)abl=ldith 4)|%|=H (®#0), 3)lft=2

ITH CBORCTBA JIETKO MOAYYANTCA M3 ONPEAEASHHA H FEOMETPHIECKOTO
CMBICA MOTYNA YHCAA @,



Jokasars HepapeHCTBO |a = 8 < |o] + |4,

HepaBeHCTBA Merko JOKAIATH, HCTIJILIYS TCOMETPHUCCKMIE CMBICK MOIY/IA
qucia. Maobpaam Ha ancroboft ocH yucnn a i b. Toraa ¢ — & ~ paccroanme
MEXNY TOMKAMM & 1 b, o] — paccToaHMe OT TOMKH @ 10 TouxH 0, |5 — paccToAnme

OT TOYKH & 80 To9KH 0,

ko el x Wby
¢ a b e 0 b
L] 2]
8) &)

Ecaut yncna @ W & oaHOTO 3HaKa (DHC. a) (T. ¢. TONOXMTEAbHME HAH 00a
OTPHLATENbHEE), TO BUAHO, 4T |0 — H < ol + . Ecni uncna 4 u & pasHEIX
3raxoB (pic. 6) (T. e. MHO OTPHIIATENLHOE, 4. IPYTOS TOAOKHTENLHOE), TO BIIHO,
4to g — i = la| + |B]. OGvemitHaz >Ti ABA cXyyan, noaysacs | — < lof + |6,

Tipunep 3

PeiuuTs ypasteHue: a) [x — 1| = =2; G x—1=0; B)jx=1=2

4) OueBHAHO, YTO TAKOE YPABHEHHE PEeHIH He HMEST, 1. K. PACCTOSHHE
MEKIY TOTKAMH X H | He MOXeT OBITh OTPMLIATCABHLIM.

$) B 310M YpRBHEHMH PACCTOAHNC MEXIY TOUKAMH X # | paBHO HYMIO, T. €, TOM-
KH x u 1 copmagator. ToSToMY YPaPHEHHS NMEET SAUHCTEECHHOES pellieHie x = 1.

310 peleHMe NETKO NpoBepHTE: [k — 1| =|1 — H= 0| = 0,

B) BTaKoM YpaBHEHUH PACCTOSHME MEXKIY TOYKAMM X H | paBHO 2, T. €. TOUKA X
yaaneHa oT TouxH | Ha ape eauHMULL. TTosroMy MK YHCRO X MEHBILE YHCHs 1
Ha 8¢ SAHHMUN (T. ¢, x = 1 — 2 = —|) WiH yncno x Goabiue uHena 1 Ha npe
¢aHHHUH (T. ¢. x= | + 2 =13). CneaoBarensHo, ypasucnne HMecT ABA PCIICHMA®
x=—lnx=3

31H penicHNA TakOKe NETKO NMPOBEPUTD. LA 3HaueHNA x = —1 nouyqaes:
1 ~ 1| =2 = —~(=2) = 2, lns 3naveHns x = Iumeem: 3 = 1| = 2| =2,

3ameTM, YTO BOIMOXEH U Apyrolt cnocol peueHHs, Ecnu ¢ — 1] =2, To
CaMa BEIWYIHA X — ]| MOXET PABHATHCA WM 2, WK —~2. [Tonyuacm iBa AHHCH-
HELX ypaBHEHHA: X — | = 2 (ero KopeHs X = 3) u X — | = —2 (KopeHb x = —1),

Mepeiinem Teneps K paccMOTPEHINO FPAGwos GYHKLIME, COREPROmINK MOTYIE.

Hpumep 4

TocTponTs rpaduK GyHKWAR y = x — 1],
Tax xax B popmyny GyHKURA BXOTHT MOXYAL, TO €70 HEOGXOAHMO PACKPAITS,
paccMOTPEB 1Ba cayuad. B atoM npnmepe g = x — 1. NoaroMy QyHKIIIO MOXHO

x—Lecmx-120 [x-lLecmmxzl

3AIEHCATEH B BHIE V= = .

1-x,ecmx-1<0 |l-x,ecanx<l
TosroMy nocTpolM rpadwx dyHKIHN ¥ = X — | 1 spilepeM U3 Hero myd AB,
TOYKH KOTOPOro YAOBACTBOPAIOT YCRoBHIO X 2 1. Takke cTpouM rpaduk
JHHeHHoN GyHKunH y = 1 — x u sLGepeM H3 Hero yy AC, TOUKH KOTOPOTO

YAOBIETBOPAIOT YeAOBIIO X < 1. Takum o0pa3oM, IpadiKom JaHHOH GYHKIMH
apnferca nomadan CAB,



/ I Nymi-x
.}. =x-1 {

Hipumep 5

TocTpours rpadux dyuxumu y = - x + 1,

Tax xkaK B 27y HYHKIHIO BXOANT [x], TO HEOGXOANMO PACCMOTPETE IBA CIYYas.

A Ecmmxz0, o =xnnomyuaeMmy =x—x+ 1 =1 wm y= 1. Crponum
mpAMYIO ¥ = 1 IUTA HEOTPHUATENBHLIX 3HAMCHHH x (x 2 ).

6) Ecmx <0, Top=—xunonuaemy=—x—x+ 1==2x+ | ymay=—=2x+1.
Jnn orprgaTentHED x {x < () cTpouM npaMyio y=—2x+ 1. Bpeawmmnonytmu
maqummoﬁq:wmum,cocmmnnmwaub

Y

y=-24lC =3

i

y Nyt

] a
——t X

1 2

Hipumep 6

TocTponTs rpadmK GyHKiHA ¥ = xj.

Biosb packpoeM |4, paccMoTpen apa cyuas.

a) Ecnn x 2 0, To | = x 0 HyHKIHA MMeeT BRI y = x - X = x2, [Toctpoum
napaboity y = x* QN9 HEOTPHLATEABHEIX 3HaYCHWH x (T.e. x 2 ),

6) Ecima x < 0, To pd = —x v drymxamn wneer BHA Y = x + (—x) = —x?, C1ponM
napaboity y = —x* N4 OTPHLATENLHEIX 3HaYeH x (T. e. x < 0).

Tpumep 7

+1
TMocTpoHTS rpadHK GHYHKIHI y-m

BennupHa ¢ = x + 1, cTOAINAS 1100 3HAKOM MONYAS, MOXCT OHTb KAK
TIONOXHTEARHOMN, TAK M OTPHMLUATeEHOH (Hy/10 378 BETHINHA PABHATECA HE MOMXKET).



lMooToMy 1O ONPEACACHHIC MOAYAS 3anHWem OVIKUHIO B BHAE

x+l
_ x+l,ec,rmx+l>0 _[Lecmx>-1
Y1 x+1 —1,ecim x <—1. CIpoHM NpAamMYIO ¢ YpaBHCHHEM

m,ﬁ:ﬂﬂx%—l{o

y=taumx> =1 Hnpsuywoy= -1 pmx<-—I|.

B Touke x = ~1 dyHxkuus He onpeaenera. [foaromy Touku rpaduxa, aas
KOTOPHIX X = —}, yKa3aH CTpeAXaMH (3TH TOUKH B rpadmK HE BXOOAT).
Dpumep 8

Noctponte rpaduk dyHKUMH ¥ = I

MoXHO NOCTPOUTL 3TOT rpadMx, NOALIVACH ONPCACACHHEM MOXYJIH.
I t
—,ecAan x>0 —, cCAH x>0

Nonyaem y={~ =% . TToaTomy anA NONOKK-

3
—temix<0 |-—,ccrHXx<0
-X x

TEABHLIX 3HAMECHHH X CTPOHM BeTBL TMNepGOALl y=% » VIS OTPHLATCARHBIX

IHacHAN X TOCTPONM BETBb rHIepboAN y= -%.

|
3HAUNTENERO APOLE NOCTPOUTD TpadHK HToH GYHKIHH, ¢CH HCTIONL3OBAT
TIOHATHE O FeTHOCTH (HeveTwOCTN) dyHKuuil. TIpeapapHTEALHO BBEACM cille
OIHO NOHATHE — CHMMETPRNNOCTS ORIACTH ONpeaencHus yHKUUH, OGracTh
ONpeAcNcHNA HazLBAETCA CHMMeTpryHON, ecni GyHXuHa onpeacacHa
B TOYKE X,, HBTOMKE (—X,) (T. &. BTOYKE CUMMETPHYHOH X, OTHOCHTEABHO HAYANA
WHCHOBOH OCH).

Tlpumep 9
S5x+2
a) OBaacTsio onpeaencHuA GYHKUNH § = ey

ARIANTCH BCE JHAMECHHA X,



Ypoun 19-20. (pax

KpoMe TeX, ansg Koropuix X2 — 1 = 0 (T. €. x = £1). FHozroMy 218 dyHKUMA
OUpeIeneHs, HANPHMED, KAK NpH X = —3, TRK H nipH x = —(—3} = 3. H HaobopoT,
2T QYHKLHA Be onpeneneas U NpHx =—1, unpH x= —(—1) = |.Crezopareasto,
o0NacT onpenencHus AaHHON GyHKUMH (Bee X, KpoMe x = £ 1) — cuMMEeTpIMNHA.

6) OGnacTwo onpeneneHus GyHKUUH ¥ = 5::-12

Kpome TeX, AN Korophix x — 1 =0 (T. ¢.x=1). [ToaToMy 71a GyHKUHA
B TOUKE x = —|, HO H¢ OTIPEAENEEN B CiniMeTpiEOH Towke x = —(—1) = 1. HTaKk,
olnacTh onpeneneHHs JAHHOH QYHKUWH Ne CHMMETPRYRAN.

MonATHe YeHocTH DYHKLIMH BBOAMTCS TOAMIO IR PYHKLIMH € cCHMMETIINHOA
ofmacreio onpenexenmun. PYHKIHA HATHIBACTCA 9CTROM, CCTH MPH HIMEACHHA
INAKA APrYMEHTE 3naveHe PYHKIHE Be Menserca, T. ¢. p(—x) = w(x). Thaduk
veTiOH GYHKUHK BCCTAA CHMMETINYEH OTHOCHTENRRO OCH DPIHEAT.

PyHKUMA HA3KBACTCA ReweTHON, eCAIH NDPH A3MEHEHNN JHAKA APTYMEHTA
sunvenne GYRKIHA TAKKE MCHSCTCE RA NPOTHBODORDXHOE, T. &. Y(—X) = —p{x).
Tpaduk HeyeTHON QYHKIHH BCCTRA CHMMETPHYESS OTHOCHTEABHO HAYNANA
KOOPIWEIAT.

Ha puicyHke npupencHH (1na HATAAAHOCTH) rpaduky geTHol, HeweTHol
dyHK1HA B QYHKLIMH, He HMeIoWeH HHKAKOH YETHOCTH.

ABMANTCA BCE 3HAMCHHA X,

Y
X
Heyeraian byHKUHA (bymmm
H—x) = y(x) H=x) = —p(x) He HMeoWAas
YETHOCTH

Hpumep 10

BHACHHTL YCTHOCTD CREAYIOWINX DYHKUWH;

ayy=xt—p; Gry=x=x B y=2x—4.

Mpexae Bcero OTMETHM, YTO OGNACTH ONPEdCNeHHA BeeX TpeX GyHKLnH
(uofinie X) — cHMMeTpHYHAA, [1n9 BRIACHEHHA YCTHOCTH ITHX HYHKUME y(x)
ocTaeTcA HaliTh 3HaucHWe ¥(—x) H CPABHHTL 3HAUeHHA p(x) H y{—x).

a) W(—x) = (=x)* =[x =% — P4 (3necn GuUIO YUTEHO, YT (—x) = x* |—x} = |x)).
Tencpe A¢KO BHACTD, YTO ¥—x)} coBnaaacT ¢ NaHHoH dyHKuMeR y(x), T. e.
H—x) = y(x). Noaromy naHHan PpyHKUHA BeTHAR K ¢c rpadux CHMMETPHYCH
OTHOCHTE/IBHO OCH OPAHHAT.




6) p(=x) = (=x)’ = |=x = =x* + x = =(3" — x) = — y(x). BHaKO, 4T0 3HAUCHHA
GYHKIMH B TOMKAX X H —X NPOTHBOTIONOXHK [0 3HAKY, T. &, W(—X) = —¥x).
Hosromy nanman dyHxams seseThan 1 ee rpahHK CHMMETPHUEH OTHOCHTC/ILHO
HAYTA KOOPARHAT.

B} p(—x) = 2{—x) — 4 = —2x — 4. CpapHuBan }{—x) = ~2x — 4 CO 3HAYCHHEM
¥—x) = 2x — 4, BHAKM, UTO COOTHOWEHNE H—X) = y(x) HE BHIMONHACTCA.
MosroMy 1a dynxkuma He Gyaer yerHoil. Haiinem Teneps BEMHIHHY —p(—X) =
= —(2x — 4) = —2x + 4, Cpasuusan y{—x) = —2x — 4 ¥ —y(x} = =2x + 4, BraNM,
TO COOTHOMICHHE J{ —X) = —)(x) Talcke He BRIManHATCH, [To3TOMY 318 PYHKUNA
He GyACT HCUCTHOR.

Hrax, aaHHAA HYHKIHA HNKAKd %eTIOCTH Be BMECT H ¢ TpMpEK we ofanzaeT
moiaxol cimcTpaeit.

Y

.43

BepHemca eme pas X npusepy 8. Ouesano, y1o PyHKUMA ¥ = ! 4eTHANA
(ec olinacts onpeaecneHna (bee x, kpome x = () cHMMeTpHHA B J{—x) = —p{x)).
Hoaromy rpaduk s1oft HYHKIMHA CHMMETPHUCH OTHOCHTEABHO OCH OPIHHAT.
CRoooBaTcALHO, JOCTATOYHO NOCTPOATS IPAMPHIK TOREC A/IH NONCIKNTCABBRX
snavesnul ¥ ¥ CUMMETPTIO OTPAIHTS €10 OTROCNTENGHO OCH opmwtar B oGnacTh
OTPHUIATERLHBX FHAYCHHMIE x. B prore noaydsercs rpadHK, NpUBeNeHHHNNR B -
npkemepe 8.

Hpumep 11

MoctpouTs rpadmk GyHKUMK J'—ﬁ—l

O6nacTL onpeaecHIA GyHKUMH 3ak2eTCA yenosueM (M — 1 20, T e. = 1 1
x#il.?moﬁummmcmemmuoﬂ TIpoeepum, yTo AdHHAS HYHKIMA

1 x*-
yernan, Hafizem y(—~x)=-|_—x|x)'; ];l—- BuaHO, UTO BHMOIHSAETCS COOT-

HOIEHHE P(—x) = y{x) ANA Beex x u3 ofnacT™ onpeacnecHna Gy, Moatomy
rpadHk dyHruuu GyfeT CHMMCTPHUCH OTHOCHTSLHO OCH ODAMHAT.



Tpu x = 0 no onpeaensHuio |4 = x H GyHKLMIO MOXHO JATIHCATL B BHIE

y= x-1_ (x-lx‘”]]=x+l (npu 3ToM x # 1),
x-1 x-1

TMosromy cTponM rpadux THHCHHOR dyHKIMK ¥ = x + | U9 HeoTpHLA-
TCAbHEEN sHaYeHUH x (mya AB), ynanaeM n3 Hero Touky ¢ abcuuccoil x = |
(FI0Ka3aHa CTpENKaMu). 3aTeM 3ToT rpadHK CHMMETPUIHO OTPAXKAEM
OTHOCHTEABHO OCH OpaMHaT (onyyacM ayd AC). TTosroMy rpadHkoM BaHHOH
dbyHKIMH TRageTCA MoMaHad CAB,

Tlpwneep 12
MoctpouTs rpaduk dyHKuAN ’=Hx-_1-
AHAROTHMHO NPEObUTYLICMY TIPHMEDY YCFaHABMNBaEM, wTo o6nacTs onpeaene-

HUS GYHKIMK (Boe X, KpomMe x = 11) cummerpirna. Halinem y(—x)=]_—;|x_—l=

=X X

=.H__l=-F|_—l=-y(x), Tak XaK BEIOAHCHO PABCHCTBO W—X) = —(x), TO
JaHHaA ¢ryramn HeuerHad. TTosToMy ¢ TpadHK CHMMCTPHNCH OTHOCHTENEHO

Havyana KOOpHOMHAT. i
Jdns x 2 0 Jannas byHKUKA ABAAerca ApoOHO-AHHCHHON PyHKUHEH

J"'ﬁ. Crpoxm rpaduk sroit Gpynxuvm (rimepbona).




On cocTouT N3 BeTBH [ Lenukom u wactH BersH 2. Mocrpoennttii rpadmx
CHMMCTPHYHO OTPAXACM OTHOCHTERBIIO Havana KoopaHuHar. [lpH stom
acHMIToTa x = | OTpakaeTcH B ACUMITTOTY X = —1, acHMNITOTA y = | oTpaxaeTca
B ACHMAITOTY y = —1,

Hrax, wia noctpocHud rpathmika hyHxumn, coaepiamet Monyiub beAHYHHB,
AAR0 PACKPAITS ITOT MOIYAL. [Toc/e HTOTO NOCTPORTS SACTH FPAGHKA, YIHTHIBAS
orpansyenug Ha nepemenuyw x. Ecin dynkuug ofnaaaer onpeaenentol
YETHOCTRIO (T. €, AB/IACTCA YETHOH HMAH KeyeTHOR), TO JAOCTATOMIIO NOCTPOHTD
yacTs rpadica GYHKUHH Win x 2 0, 3aT¢M CHMMETDHMHO OTPAINTE ITY YACTS
TpadHKa OTHOCHTEMO OCH OPERHAT, €CTU (JyHKIIN YeTHAM, H OIHOCHTEIRID
NAMAAN KOOPATAT, ECITH @YYHIAIME HEYETERN.

Bosee aeTanpHO ¢ QPYHKLUMAX, HX CBOHCTEBAX, NOCTPOSHHYN rpadHKop
GyHKIMIt, OcHOBHBIX npeobpasopaHuAx rpadHKkos dyHKUM GyaeT paccKazaHo

B 9 xnacee,

IV. 3anaune Ha YPOKe B X0MA

1. MocTpoitte rpadik PyHKupm:

a)y=|x—-2 ) y=|x+1; B)y=—|x+2% Dy=-{x-1
ny=x+ix+1; y=x—|x-2% My=x+Ax-1} Py=2x-|x+2;

W y= J—ll Ky= M n)y=x+lfl; M) y=—x+ﬁ.,
Omeemu
g "
1
X BV X
o -

x+Leexz-1

x=2ecmmxz2
a) y= 6) y= Xl eCHx<-1

“2-x,ecmx<2

o

_fmx=-2ecmxz-2 Jl-xecmixzl
8) Y=\ x+2 ecmx<~2 Ny



e~

e

_ 2+l ecnmxz-1
-l,ecmux<-1

" y={3x-2,ecmlle

2-x,ecnnx<)
Y 1Y
T = I
o ol
__l_.l ) I N
Lecmx>1 - -1, ecmx>»2
w ¥ -1,ecmx<l QY Lecmx<2
Y Y
- 2
i
1% X

x+l,ecmux>0 =x+2 ecnix>0
T |-x-2,ecmx<0



ry=—xx

6) y= -x*~l,ecm x>0
) -x*+1,ecma x <0

2-x 2-
=TT ny= le
-1 x-1
x-1
"xTz,OCJllleU
©) y= x-1

— e X <
2-x



2-x

—:—l,ech.tZO -——l,ecmixzo

_x- =) x-

B y= x=2 ny x+2
—ectn x <0 —,ecaux <0
x+1 x-1

4. OnNpeaeNHTe YETHOCTS (HEUCTHOCTS) (PYHKIUH U nemﬁom ee rpadmx:

4- -
ay=1-|x; G)y=2d—1; ) J?=Ixﬁf; r J’=%§|+—§:
ny=x—1; e)y=1—x x)y=(=x); yy=hf-x

-2, b+ A2 _ 243
“)y" x s K)y % ’ Jl)y_x’—" u)y"4xl_9‘

Omaembi:

B)y =h + 2 (x # +2), uerHan N y=2pd—3, yetHan



i

K) HCUCTHaA

M) y=q;iﬁ (x==L1,5), uethan



5. OnpenenuTe YeTHOCTD (HEYECTHOCTD) DYHKUIHH H 11OCTpOiiTe ee rpaduk:
ayy=x'=2d; Gyy=p—x; Byy=xt+p Dy=—2d-x.

Omeemai:

B) MCTHAR r) yeTHas

V. Komrmpo/mamie BONpocs
1. JaiiTe onpeaeAcHne MONYAA THCIR.
2. TeoMeTpHICCKH CMEICA MOAYNA YHCNA.
3. MepeuncanTe OCHOBHBIE CBOICTBA MOAYNA YHCIA.
4. Kaxas ofnacte onpeacacHus GYHKHWH HAILIBAETCA CHMMETPHUHONR?
5. Maitre onpenencHme:
a) YeTHOM,
6) neuetHOH $yHKuMM,
6.CummeTpHs rpaduxa:
a) ueTHOH,
©) HeveTHOH GYHKUHH.

VL [loapencnne HTONOB ypoxa
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¥poxn 21-22. KonTpomnan Ne 2 no Teme
«[IponsseacHne H uacTHOE Apobeil»
Ileas: Npopepka IHAHKH YIALIMACA ¢ HCIIOAL3OBRHHCM PA3HOYPOBHCBLIX
BAPHAHTOB,

Xoa ypoxa
1. CooGmenne TeML! H IR YPOKA
IL XapaxrepicTaEa KORTPORLHOH paborui

KoHTpoabHad paGoTa cocTaBneHa B 6 BAPHARTAX pasiIHYHO/ CNOXHOCTH
(BAPHAHTHE 1, 2 — CAMBIE MPOCTHIC, BAPHAHTH 3, 4 — CIOXHCC M BAPUAHTH 5, 6 —
CaMBIC CAOKHMLIC). [TPH ITOM CAOXHOCTE BAPHAHTOP HAPACTAST HE OYEHD PE3KO.
Kaxnnit BApHAHT COREPXHT § 3a8a4 NPHMEPHO OIMHAKOBOH CIIOXKHOCTH (MOXKET
OLITH, HECKOABKO CROXHEE IBE NOCACAHUE 320A4YH).

IpH npoBepKe BapHAHTOB 1, 2 OBEHKA «3» CTABUTCA 38 NPABHIILHOS PCINCHAC
ISATH 33a4, OLCHKA «4» — YETHIPEeX 3AAaY H OLICHKa «3» —Tpex 3anay, OaHa 3aRaya
ABNACTCH PE3EPBHOH (MNH 3aNACHOIR) W NAST HEKOTOPYIO BOAMOXHOCTE BRIGOpa
yuatimcd. TIpH TaKHX Xe XPHTepHAX OLCHKH B C/IY4ae BApHAHTOB 3, 4 gacTes
BonoaHuTensHO 0,5 6aana 1 B Cnyyae BapHanTob 5, 6 — gononxrrensso 1,0 6arura
(yunTniBas Gollee BLICOKYIO CIOXHOCTL 3THX BapHaHToB). [losToMy B ciyMae
BAPHAHTOB 3, § OLCHKY «3» MOXHO NONYIHTH 33 TPABHIBHOC PCIICHUS YCTHPCX
3anav.

BriGop BADHAHTOE MOXET ObITH CICNAH YHHTECM HIIH YHALUIMMCA {NIPH 3TOM
YHCEO 3KIEMNJISPOB BAPHAHTOB AOMKHO GhITh ZOCTATOUNRM), PasymceTcs,
yJaniHeca AOKHBI JHATE O PAXTHYHOLN CIOXHOCTH BAPHAHTOB H KPHUTEPHAX
OLIEHKH ROHTPONRHOW paborul.

II1. Bapuasmu paGoTw
KP-2
Bapuaut 1
1. HafiauTe ZOMYCTHMBIC 3HAYCHHA NEPEMEHHON BHPAXCHKA a—f% H

OMpPEREINTE, MPH KAKOM JHAYEHHH NepeMeHHOH JaHHAA palHOHANRHAS ApoGb
paBHa HYNIO.

2. Coxparrre Apobb ;{‘—4)’5- # HaluTe o¢ 3HavcHNe nprx=0,2ny=04.

a 12048
T X ey | el B
3. Bunonumneﬂc‘mun.[ a+l] T v 3a
2a+3b
3a42b°

27 +3n+5

4. H3sectHo, 4O %= 3 . Halimire 3uavense apobn

5. TpH KaKHX LIEABIX 3HAYEHHAX 11 BripakeHHe A= TaKKe Oyoer

uenaniM yucnomM? HaliauTe 310 urcio.
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6. Moctpolite rpadux QYHKUHHK y=%. Mpy KakHX 3HaYeHHAX

APTYMEHTA 3HAUEHUA QYHKIHH OTPHUATENLHE?
KP-2

Bapnaur 2

4+a
a’=3a
ONPEAE/HTE, IMPH KAKOM SHAYCHIAR NEpeMEHHON NaHHan pauMoHanbLHas Jpobb
PaBHa HYNIO,

1. Hailaume aonycTHMbie 3Ha9CHHA NepeMEHHON BHIPAXCHHA ']

2. Coxparmure apobn % H HalanTe oe aHadeHBe np x = 0,3 Ry =-0,35.

LB i (2 +1 4d’-a
. BeinonHUTE AefCTBHA: 21 eas3 -
4aq+3b

3a+4b°
3 -2143

5. MpH KaKHX HeNHIX HAYEHHSX 2 BRIpaxeHne A= ————— Takxe Gynetr
f

4, Hm,m%=2.ﬂaﬁnm3uaqemlenpoﬁu

ueneaM yHenoM? Hadimare 310 dHeo.

6. MocrpofiTe rpadux PyHxunn y=;::§x
APryMEHTa SHAYCHHA (QYHKUNA DOOXKHTEILHb?
KP-2

. TIpH KakHX 3Ha4YeHMEX

Bapuarr 3

a-2a
1. H O WC IHAYCH ¢HHOH BHY HHA H
alIHYe AoMyCTHM HA NCpeM PaXC m
onpeneinTe, MPH KAKMX 3HAYEHHAX NepeMeHABI JAHHAA PAITHOHATBEAST ApoGh
paBHA HYIO,

2. Coxpature apobe
ny=—0,.

ax-ay-bx+by
ax - b+ 2ay-2by

o Hof{aure ee 3HAYEHHE NP x = 1,2

" -b

g+b a-b) ab
a-b a+b

3. ¥npocTuTe BHIpaxenve: (
Ja-4b
a+2b

Pa+n+3
n+2

4, Uzsectno, wro %-l. Haikaure 3Hauenrs apobn

5. FIpH KAKHX UCBIX SHAUCHHAX 1 BppaxeHne A= Taxke Gyaetr

ueneiM wncaom? Hailanre 310 wncno,



6. Moctpoiite rpadux dyHKL UK y—?xz— Tlpu KakHX 3HAYCHHAX
APTYMEHTA 3HAYCHHS GYHKIHMH HENONORHTEABHEL?
KP-2

Bapranr 4

1. Halimnre A0NYCTHMBIE 3HAYECHHS MIEPEMEHHON BhipaXeHHa —,%30—3

ONpPENETHTE, NPH KaKUX SHAYCHHUAX MepEMeHHbIX AaHHAA PalHOHANEHAA Npobh

PABHA HYITIO,
ax—2ay—bx-2by
2. CokpaTtHTe Apobn ax+bxray by

wy=-03.

H HaiiNTe e 3HaYCHHe npu x = 1,3

a-b_a+b) ¥
a+b a-b| a -b"

3. ¥npocTiTe BHipaXcHHe! [

-5 2a-3b
oy = . Haiigire 3HaucHK¢e apobn oih

7w +2n42
nt+3

4. HagectHo, MTO

3. Mpy XaKuX UeNHX JHAYCHHAX /7 BHpaReHve A= Takxe Gyner

uensim uucaom? Hailaure 310 yucno.

x-x
6. 11 fiTe K H y= . [lpH KaKHX 3HAYCHHAX
octpoiite rpaduK dyHKumuK y Fixa e
APryMeHTa 3HAYSHMA GYHRIMU HETNOMOXHUTENbHE?
KP-2

Bapmant 5

3
1, Hatizume aonycTUMBE JHAYCHHS TepeMEHHON BLIPANMECHUA _‘;a_"‘}
ONPEACHTE, MPH KAKHX 3HAYCHHAX IEPEMCHHBIX AaHHAs paLIHOHATLHASA Apobh

paBHa HyNO,
a’ —ac+ b + 2ab—be
2. .
wab ab+ac+b -

(e e W a-b
3. ¥npocTHTe BRpAXEHUE: o5 evb b

T @+ 2abr b’
4, H:mef:'mo, Yy1o :‘:;z =2 . Hafinure aﬂawcnhe aApobH M:;i:b’ .

5. Hailnure nesioyicneHHbIe pELUCHHA YPABHCHHA Xy +3x -2y =Y.

6. Moctpoitre rpadmk GyHKLMH y=]-;I-T3;.
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Bapuanr 6

a-% "
+2a-3

OTIPEAC/NTE, NPH KAKMX SHAYCHHAX NEPEMEHHLX AaHHan palHoHalbHAR Hpobb

PABKA HYMIO,

1. Halinxre ZONYCTHMBIC 3HACHHA NEPCMCHHON BHpPAXCHHUA

" @ 4pe+ B —-2ab-be
2. Coxparure apobn Ty T

- (_a +b’+a’ a |a+b
. Ynpoctime Bupaxente: | ——+ s ———0 ==

a+4b _ @’ -2ab+ 3
h_b-ZHaﬂmmaﬂaqcmnenpoﬁﬁ pprvy A

5. Hadimure UCACHHC/ICHHES PEIICHHS YPaBHEHHA xp+3y—x=6.

4. HasectHo, yTO

6. Noctpoitre rpadux dymamu y-]:_:|—-il'

Ypox 23. Hrom xomTpoassoii paore

Alean: cooGunTs peaynyTaTol paGoThl, paccMOTpeTh HaHGONCE THIIHUHBIE
omubKs, pasoSpaTs TPYIHLIC 3ARAYH.
Xon ypoxa
L. Coobmiesme Tesul H BeAH YPOKA
H. Hroms xourponuoli paGoru

1. Pacnipeienennc paGor no BADHAHTAM W pe3ynsTaTaM pelucHusA. JlaHHue
O pe3yasTaTax padorm ya1a6Ho 3aHOCHTE B TAbaHuy (Ans xaxnold napw
BAPHAHTOB).

b B 2 3 6
+ 5
+ 1
- 1
@ 1
OGo3HaICHHA:

+ — YKCA0 PEHIMBINMX 3AHAYY IPABHABHO MAH TIOYTH [IPABMABHO;
£ — yncNo PEIIMBOIMX 3AIAYY CO 3HAYMTEALHBMH OIIHOKAMY;

~— — YHCJIO HE PELIHBIIMX 338a9Y;

& — YHCRO He peillaBunX 3anauy. Bapuanr 1, 2 — 8 yuenukop.



2. TunuuHste oHOKH, BOSHHKILHEG NPH PellleHH 3aJaY.
3. Hanbonee TPYAHLIC 3a0A9H K HX pa3top (YMHTeNeM HAN IUKOMHHHKAMH,

CASAARIUHMHE ITY 330a4Y).
4, Pazfop Bee#l KOHTpOAbLHOH paboThi (BHBECHTL HA CTEHIC OTBETH X

3a0aHWAM BAPHAHTOB M pa3Bop HAaNGOMNCe TPYEHEIX BAPHAHTOR),
M. Orsers B pemenmn

Bapaasy 1
1. Omesem: nobpic a, KpoMe a=0Ha=—6; =3,

2. Omeem: — 3 ;=3
x+2y

3. Omoem: %a (mpnaxd,ax-1, aat--i—).

9
4. Omeem: —.
11

5.0mgem:npun=1A=10,npun=—-1A=—4 npun=5A4= 14, npu
n=-5A=-8

6. Omeem: rpadwix y=% (x=3);x<0.
Bapwuant 2
1. Omsent; moGrie g, kpoMe g =0 a=3; g = —4,

2. Omeem: 4
x2y

3.0moem: - (rrpuaatO.a#Z, a#—;—, aaﬁ%).
11 '

4. Omaem: 15+

5.0meem:upuin=1A=4, npun=—1A==-8,npun=34A=8, nppn=-3
A=-12,

6. Gmeem: rpatdbnx y=-.l; (x=-2)x>0.

Bapsant 3
1. Omeem: mobbic g, kpoMea=2ng=—1;a=0.

2. Omeen: ﬂ; 1,3
x+2y
3. Omeen: 4 (npu a, b0, o= 1b).

4. Omsem: -l-
2

5. 0msem:mpun=—1A=3,npun=-3A=-9, upun=3A=3,npun==7
A=-9.

6. Omsenr: Tpaduk y=;% (xz--2);-1<x<0.
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Bapmant 4
1. Omgem: mobuie g, XxpoMe g =3 Ha=1;a= ),
2. Omeem: x_zy;l,9.
X+y

3. Omeem: -4% (npu b#0,a+1bh).

4, Omeem: -;-

5. Omeen; ipun=—2 A =2, i n=—4 A =—10, mpu s =2 A=2, ipu nn=—3
A=—10,

6. Omesem; rpaduK y= --— (x=1);-2<x%0,
Pewemma

Bapuanr 5
{, Paznoxmm yucaMTens ApoGH Ha MHOAKHTENH, HCTIGHLIYA (opMYNTY pasHOCTH
KBaaparob. [1pn pazoxeHHA 3HAMEHATERS HCTIONILIVEM CTIOCOG [IPYTIHPODKN:
¢t -a-2=a*-2a+a-2=(* - 2a)+ (a- D=ala-)+{a-2)=(a-2a+1).

a’-4a olg’ -4 ~2Ja+2
SanHries 1poGe B Bae: ’ —a-2 GJGJZIa-i-)I) (- 2an:1)) Apobn ue-,

€T CMHICH, eC/TH €8 IHAMEHATE: He pabet Hymo. U3 yenosus (2-2)g+1)%0
HAXOIHM, YTO & # 2 M 4 # =], TToaToMy JONMyCTHMEIE 3HAUEHHSA NICPEMEHHOMH a
INA AAHHOTO BRIPAXEHHA — mobble IHAYCHHA g, KpoMe a =2 Ha = —1.

Apo6b paBHa HYmO, ¢CNH 6C YHCANTENL paBeH HYNO, a4 SHAMCHATENS [TPH
ITOM B HYAb He obpataercd. UHcATEND a{a—ZXa-l- 2)=0 mua=0,a=2(Ho
MPH 3TOM 3HAYCHHH & ¥ JHAMCHATE/b DABCH HYIIO) M g = =2,

Omoenr: moBrie g, kpoMe ga= 2 nag=—1;a=0na=-2,

2. Ucnoneays cnocol rpynnupoBKR H GOpMYNy pasHOCTH KBagpaTOB,
PAVIOKHMM YHCTHTEND M 3HAMEHATENb APOSH Ha MHOKKTEIH W COKDATHM ¢e.

a’-ac+b' +2ab-bc (o +2ab+5*)—(ac+bc)
RomytaeM: = b Gbrac) > -¢*)
{a+b} —cla+d) (a+bXa+b-c) a+b
B+l Bre)b—c) Brolatb—c) bic
L a+h
" bec’
3. Henomsays npaewna felicrenit ¢ apobaMi, yapocTiiM BupaxeHne. Hueem:
¢ a W ) a-d _a 28 ) a-b
a-b a+h b‘-a‘Ja’+2ab+b’ a-b a+b (a-bYa+b) ) @+by




_ala+b)-ala-b}+26* a-b _a’+ab-a’+ab+2b’ a-b

=bfa+b)  @+by (a-bXa+b) @roF
Wa+h) a-b 2bla-b)
@-bYa+b] @+d) @-bJa+b) (a+a)=

2b
Omaem:; (a-l-b)"
3a+b
a+2b
HAn a=35. Tenept 1I0ACTABHM 3TO COOTHOLLCHHE H HafineM 3HadcHHE AaHAON
2’ -ab+b'  2.06F-3b-b+b* _I18Y-WI+H 16 8

RpoSu: 3aT T 2ab+ B 3.06) -2.30-b+ 57 2 -6 4B B 11

4. W3 poipaxetinn =2 nonymm: 3a+b=2Aa+2b) win 3a+b=2a+4b

8
(?maemi—l—

. 5. Vi3 puipaxcHns xyp+3x -2y =9 BHpazHMM, HAMPHMED, TEPEMEHHYIO X.

2y+9=(2y+6)+3=2(y+3)+3=_

Monyuaem: x(y+3)=2y+9, oTxyaa x= v+3 y+3 3

=2+% . o YCnoBHIO X M Y BO/KHL GBITH UCAWMH YHCTaMH. JTO BOIMOXHO

TONRKO LM Apodh yi?' Gyaer uenAviM YHCHOM. Jing 3roro y + 3 aonxno 6uTH

HeTHTCACM sMcnia 3 (T ¢. pasHAThea +1; 13). I'lombuy HAMeeM:
a)npuy+3=1(rc.npay=-2) x=2+%=5;
- 3
G)npuy+3=—i (r.e. npuy= ~4) x=2+:l_=_1;
Bynpuy+3=3(r.e.npuy=10) x=2+§-=3;

rnpay+3=-3(re npuy=—6) x=2+:§§=|_
Omeem: (5; -2); (-1, —9); (3, 0); (1; -6).

3—
6. [ing noctpoeHua rpaduxa dyHkMH y =H‘_x3 PackpocM 3HAK MOAYNA,
PacCcMOTPCB BBa Cyyas.
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Mpuxz20kl=xHn y--i—%ﬂ (prx23) . Mpux<Oxl==xmu

= x-33 =i—+xj— TaxuM 06pazomM, npy x 2 cTPOHM NpAMYIO Y= | # yoanaeM

13 Hee TONKY ¢ abcumccoli x = 3. na x < 0 crpoism rpadux apobHo-nnielHOK

dyuxuun y =%§ — runepGony, COCTOAULYIC H3 ABYX BeTBefl.

Bagnaxr 6
1, PaanonsM THCAHTEND APOSH Ha MEOXHTSIH, HCTTONBL3YE GOPMYIY PASHOCTH
KBaApaTon. TIpH paiioxeHHH 3HAMEHATENST HCNOAL3YeM cTIocol THYTHTHPOBKH:

@?+2a-3=0° +3a—-a-3=(a2 +30)-(a+3)-a(a+3) (e+3)=(a+3)a-1).

ala-3)a+3
3anHmwem apobs B BHIE: a+20 3 -(‘H_%Fl) T3 Vol . Apobs

HMEET CMBICIL, ECIIH o€ SHAMEHATENb He pabeH Hynio. Uz yenosus {g+3)a—1)# 0
HAXOIHM, Y10 g # —3 1 2 # |, NOSToMY JOMYCTHMBIC JHAUCHHS NCPEMEHHON ¢ U
AAHHOTO BHPANKSHHA — mobkie 3HaueHnA a, xpome g =—3uag= |,

JpoGb pagHa HYMO, 6CHH ¢ YHCTHTEAL PaBCH HY/IO, 2 3HAMEHATCAE MPH
3TOM B HyJIb He oBpamactes. Yucawrens alg-3)a+3)=0 npue=0,a=3u
a ™ =3 (HO APA ITOM 3HAMCHHH @ W 3HAMCHATE: PABCH HY/KD).

Omeent: mobule 4, KpoMe a=—-3ua=l;a=0nag=3.

2. Henoapaya cnocob rpynnHpOBKH H (POpMYNY KBaIpaTa Pa3HOCTH,
PAVIOKHM MHCAHTEND H JHAMECHATE IpolH HA MHOXHTE/NH H COKDATHM €e.

a’ +ac+b? -2ab—be _(a® -2ab+5* J+{ge—be) _
flony “ @b+2bc—ac—-b - (ab-ac}-[b’-Zbc+c’)




_fo-8 +cla-b) —bXa-b+c _a-b
alb-c)-(b-cf (b-cla-b+c) b-c
-~ a=b

Byt
3. Henonbays npasing acicTeui ¢ apoGAME, YIIpOCTHM BhIpakcHHe. HMeeMm:

[a b+at a }a+b [ e a+b a } 2

g+b b -a® a-b) 2 |a+b la-b)a+d) a- bJa+b

_dla-b)-a’-b'-ala+d) 2 _a'-cb-g’-b'-a’-ab 2 _
{a~bYa+b) a+b- a—2)a+b) a+bd
-0’ =2eb-0' 2 _ -{a+bf 2 _-(e+d) 2 _ -(a+d)2 _
" o-b)a+b) a+b (@-bNa+b) a+b a-b atb {a-bla+d)

22

a-b b-a

4. U3 puipaxenna ;:j:=2 noayunm: g+4b=22a-b) unn a+4b=

=4q-2b , unn §b = 3a, WnH a = 25, Teneph NOACTABAM ITO COOTHOIIEHHE H

a?-2ab+ 3 _(OBF -2.25-b+ 3% _
HaflieM 3HAYCHNME JAHHOR APOOH: — 7~ —p——5= 2.6 +2-b+5

_4¥ -4+ 37 3 3
ST NV AT

3
Omeem; TR

5. U3 ypapHeHna xy+3y—-x =6 BHpasuM, HanpHMep, NCPEMEHHYID X.

“3p+6_(3y+3p3_Hy-I4e3_
y-1 — y-1 7 y-1

Monysnem: x{y—1)=—3y+6,0rkyna x=
3
=34+ —— -1 . 110 YC/IOBHI0 X M y IOMKHM GhiT IRITHIMY HCTAMH. S3T0 BOGMOXHO

3
mnmmecmnpoﬁb;—_—‘— Gymet uenpM wucaoM. ng arore y — | aomsHo 66T

JETATEIEM Uneha 3 (T. e. papHATRCH 15 13). MTosromy uMeeM:

aynpuy—1=I1(re.npuy=2) x=_,3+_3i_=0;

Synpuy—1=—l{r.e.mpuy=0) x--3+il=-6



Bynpuy—1=3(T.&. npu y = 4) x=-3+%=-2;

popHy—1==3(r.¢e.Opuy=-2) x=—3+:§§=-4,
Omeent: (0; 2); (—6; 0); (=2; 4); (~4; -2).

1-
6. lma noctrpoesus rpaduka GyRKImn _y=|—;|-_x—l PACKPOSM 3HAK MORYNH,
PacCMOTPCB ABa CAYJas.

A

Mpux20fd=xn y=;—i§i=—l(npnx¢l). Mpux <0 =—xm

y= —:xl =ﬁ—;: . Taxam oGpasoM, NP x 2 0 CTPOHM NIPAMYIC ¥ = — 1 H yaanaeM

13 Hee Touky ¢ abeumccolt x = 1., fas x < 0 crpony rpadux apoGHo-mmefiHol
x-1 -

dyrxanm y=m — MNePBONY, COCTORUYIO HI ABYX BeTBel,

Ypox 24. IToaroToska X 3a9eTy HO TeMe <PanuoBamase Apobus
Leas: pericnne 3ana4 no TeMe «Pannonansbie Apobu H MX CBONCTBAS.
Xoz ypoxa

1. CoolmetiNe TeMuI B e YPOKA

1L OcnopEsie nomsTHA

TIpn HeoOXOBMMOCTH HANOMHHTS OCHORHEIC CB&ICHHA MO AAHHOIA TeMe
(ypoxu 1 —23).

emoe BLIpAKEHIA — BHPAXKCHNA, COCTARICHHBIC H3 THCE/ H TIEPEMEHHBIX
€ NOMOWILID AcHCTBHE CROXKEHNSA, BRIMMTAHHA B YMHOXKEHAR, 8 TAKXKE AcaeHKs

HA UNCTIO, He PABHOE HYMO: 4° -i’(%:ﬂ , (2 -y 2x-3p), ..

Jpobnsse RUpRNEINE — BHPAXCHUS, COREPXALUHE ACTICHHE HA BHIPAXCHNE
a, -3,

C I'IC]JCHOHHHMH: ; ; m § oman
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Paimonamiibie SHIPRLCHIN BKOUAIOT B ce0a Uesie i APOOHLIE BHPAXESITHA.

HouycraMiie HATHIA DEPENHIREX — IHAICHHUA NEePEMEHHBIX, TIPH KOTOPHIX

BHPAKEHHE AMESTCMBICT. B paLIMOHATBHBIX BHIPAKCHHAX AOTYCTHMbIMI ABITIOTCA
T¢ JHAYCHNA NIEPEMCHHBIX, MPH KOTOPHIX HE PARCH HYJIO SHAMEHATE M.

BHDOIENETCA OCHOBHOC CBOACTBO Npobu: %=% mpu b+ 0nec+0), Te

YHCTHTTL H 3HAMCHATSTH APO0H MOXHO YMHOXHTE HA YHC/IO, HE PABHOE HYIIO.

CeoiicTsa apobeit

L. YrobE cnokHTh APOBH ¢ QIHHAKOBBIMY 3HAMECHATE/AMH, HYXHO COXHTH

a b _a+b
mqmmm,ammocmmmxc,te.-;+;=—.ﬂpumnm
Jpofieit ¢ pasHBIMH 3HAMEHATSIAMM ApoGH MpHBOAAT K obiIteMy IHAMCHATSIO,

2. YUroBhl YMHONMTD ApoSH, HYKHO YMHOXHTS HX YHCTHTENA H YMHOXHTE WX
sHaMenareny. Tlepboe APOHIBSAeHYE 3ANHCATEL YHCAMTENEM, 2 BTOPOE NMPOH3-

a4 ¢_a-¢
BEACHNHE — JHAMCHATS/IEM JPOOA, T. €, — — = ——,
b d bd
3. Yrobnl Bo3BecTH Apobhb B CTCHEHB, HYXHO BO3BECTH B 3TY CTENeHb
YHCTHTENS U 3itameHaTenk, [epprlit pesynbTaT 3anHCaTh B YUCAHTEAE, BTopoft

a

PE3YALTAT — D 3HAMCHATENE ApobY, T. &, (%] =b_‘ .

4. YtolH pazaeniTs 0nHY ApoGhb Ha APYTYIO, HYXHO NEPBYIO ApOHE YMHOXKHTh

Ha apobb, oBpaTHyo BTOpOIL, T. €. g.L.12 d

2d be
CyMMY, PA3HOCTb, IPOHIBGACHHE ¥ 94CTHOE PALIHOHANBHEX ApoGeil Beerma
MOXHO TIPCACTABHTD B BHAC pARHOBAABROH Apoba. TlosToMy BCRKOE pALNO-
HATBHOS BLIPAXAINIE MOXHO TIPSACTABMTL B BMJIe PANHOHATRGOR Apolu.
OlpaTean EpoOHOPUNOBANLNOCTS — (PYHKLIHA, KOTOPYK MOXHO 3aZATh

dopmysolt puma y=-§— s HI¢ X — HCIBHCHMAnA MepeMeHHas H & — yucio, He

paBHOE HYMNO,
II1. 3anamwe ma ypoxe
Ne 138 (a, r); 194 (8, n); 200 (a, r); 210 (r); 219 {a); 230 (a); 242 (a, 6); 250 (a).
IV. 3ananne ua noM
Ne 188 (B, €); 194 (6, r); 201 (a, 8); 211 (B); 220 (r); 232, 242 (8, I); 250 (6).
V. INofipenesine HTONOB YPoka
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«Pamnonannuuie apobu n nx csoficTear
T{ean: NPOBSPKA JHAHWHA YUAIIMXCA MO BADHAHTAM ORRHAKOBON CNOXHOCTH.

Xox ypoxa
1. Coolinenne TeNM F DCAR YPORR

I1. XapaxTepncruka 3suernoit pafomu

Flo cpaBHEHHIO ¢ XOHTPOILHOK paboToli B 3aueTHON YBENHYSHO KOIMUCCTBO
sanaHmit. CoOTBETCTECHHO, ¥ YYRIHHXCA BO3PACTACT BOIMOXHOCTL BLIGOPa
3agay. Bee zananua pasbuTet Ha Tpu Gnoka A, B i C. CaMbie MpocThie 32341
HaXOZATCA B WACTH A, Gonee CNOXHLIC — B %acTH B, emte cnoxHee — suactn C.
Kaxnan sapaua w3 A onerrBaetca B | 6ann, u3 B — B 2 Gaana, w3 C — B 3 Ganna.
ToaToMy 38 ApaBWIEHOE PelUeHWE Boex 3aaa4 Ooka A MOXHO NOXYuHTD 7
Gamnoe, 6noxka B — 8 Gatos u Gnoka C — 9 Gannob (Bcero 24 Ganna). OueHka
«3» cTaBmTCs 3a 6 Ganos, oueHKa «dv - 33 10 6anioB, oLeHKa «5» — 3a 14 Gaanop.

Tak KaK 972 paBoTa ARNSETCH 349ETHOI, TO B HEE HE BXNIOYSHE NPHHLIINH-
anbHo HoBH¢ 3anaum. Tloaromy pastop sazaHuit paGOTH MOXHO 1 HE TPOBOMIHTL
(PemcHKA 3a1a4 MOTYT OHTbL BhBEIMCHH Ha cTeHae). lna cTenaoBoro
pazMeLicHHa pa3bop 3a0aHHH MPHBOAMTCA.

1. 3axamsn sxueTnoli palorm
3pP-1
A

1. Hafith o8nacTh BOMYCTHMHYX 3HAYeHHH nepeMcHHONR B sHpaxeHun
A=x"—2x+l 9-6x+x2
x-1 x=3

H BRYHCAHTD JHaYCHHE A,

a 2a
+ 241

2.anocnmaupaxeune[ ](a+b)’

3, x+3
3. Iloxaxll'l‘c, YTO JHAVCHHEC BhpaXCHHA x:2 HE 3ABHCMT QT

x x-x
4y a+s  a+3 @ +5a a'+5
. YIIPOCTHTC BHPAKCHHE Sa—1  a+l . [—5a L a+1 .
5. HalTH UETOMHCACHANC pemekns ypasterna (x—1)y+3)=7.

TICPCMCHHOH X.

6. Haiiru ofinacts onpeneneHia GyHKIHN y=m M MIOCTPO-
HTh e IpaduK.

1
7. MocTpouTs rpadwk GyHKLMK y--l;lﬁ.



a-2+4 2i’+a a+2 | 4 a+4

8. Yipocrure suapacerie [ 41 o8 20|+ 3-6a’
9. Haitti o0nacTs AOMYCTHMMX 3HAYCHHH NepeMcHHON B BHPAXKCHHN

1+J':—_l
A= i::’; H ONpPEOCINTD, PH KaKOM 3HAYEHMME IICpeMeHH0R A = (.
“x-2
28 —n+3
10. Tpu KaxoM UENOM IHAYESHHH R ApoGh “”‘2‘5“1" 6yACT LCABIM
umcaoM?
-2
11. MocTpoitre rpadmk GPYHKUHK y = e
C
a b
— e ———
12. Ipw Kaxix 3HA9CHUAX @ B ) PaBLHCTRO 15 &_2), -

*+24

=m ABACTCA TOXRCCTROM?
13, HaltTH Le/IOUMCACHHBIC PELICHAA YPABHEHHA X+ 2xy=3x+6y+2.

3
14. TlocTpoiire Tpadyx dyHKIEH y-ﬁl—l

IV. Pasbop 3apanmii 3auernoit paor

1. Odpobu, BXORAILME B BHIPRKEHHE A, HMEIOT CMbICH, ECITH FX JHAMEHATS-
M He pasHu HyAw. Hayenoswiix — 12 0nx— 320 naxommMax# lux =3,
Mosromy o6nacTh AOMYCTHMBIX JHAYEHWI NepeMeHHOlH X2 MobHEe X, XPOMe
x =11 x=3. YnpocTtaM pupaxcHue A. Inx STOr0 YYTEM, YTO YHCAUTEH
apofeit ABNZIOTCA KBAAPATAMM PA3HOCTH, M COXpaTHM apobu. IMonydaem:

A X-2xtl 9-6xix? (e-1} (@-x) _ x-3F _
= = =x-1
x-1 x-3 x-1 x-3 x-3
ax-1-(X~3)=x-1-x+3=2, Omeem: mobue x, kpome x =1 nx=12;2.
2. [pobu B ckobke npueencM K obiieMy 3HaMEHATEANN H yuTeM dopMyTy

cvMML. Vmoem: +20+l b @ +2ab+d’ b _
KBaApaTa CYMMH. HiMceM: @2y ¥ (a+by

lo+bf-b 1
¥-(a+b

!
Omaem.b.
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3 V-rneu, YTO CnaracMBI¢ B THCITHTENC H JHAMCHATENE HMEKOT OIHHAKOBHE
3HamMcHareny. Mo3ToMy No CCHOBHOMY CBOHCTBY APOGH YMHOXHM YHCIHTEND

3, x+3 3, x43

L X xtex X xx-l)
U suamenarenb Ha x° —x=x(x-1). Monydaesm: T %23 %2 -
x x*-x x xfx-t)

3. x+3
3 -1
_[x+xix j}x(x ) 3(: l}_i-|x+3 3x—3+x+3 4x_,

= T e
2 x- -(x-2} 2x-2-x+2 x

{x xix l)] x(x l)

BHAHO, 4TO IHAUCHUC JAHHOTO BHIPAXCHUA PABHO 4 H HE 3ABHCHT OT
nepeMeHHON X,

Omgem: BOKA3AHO,

4. Henonbayem npasina ac#icTouil ¢ gpoGAMH ¥ YNPOCTHM JAHHOE
BupaxcHHue. Umeem:

a+5  a+5)a'+50 a'+5 (a+SIa+l)+(a+SISa—l) a(g+$] a'+5 _
5a-1 a+l) 1=5a  a+l (5a~1Ya+1) 1-5a  a+]

_(a+5)a+1+5a-1) 1-Sa 4’45 _ (a+S)6a-(1-5a) a'+5_
(a-1)a+1) a(a+5) arl  Ga-a+a@+s) a+l

£ F+5_6++5_d'-1_(a-la+1) _ ca-l.

a+l a+l  a+l  a+l a+l

Omsem: a— 1.

5. [lo YCnoBHIO peIIEHHA X U ¥ DAHHOIO YPaBHCHHS ABRMFIOTCH LISTEIMH
ypcnaMi. TloaroMy dHeaa x — 1 u y + 3 Taxoke uennie. Tak xak nepas yacTe
ypasenus {x-1)(y+3)=7 paBHa HPOHIBCACHHIO ABYX UCABIX YHOELH, TO ITH
yucna x — | ny + 3 SRAAIOTCT ASNHTeARMH YHCAA T, CToALIErO B NpaBofi YacTH.
To2TOMY HaA0 PACCMOTPETD YETHPE CYIaA.

-1=7 B )

a) {y+3=l,pemerme ITOR CHCTEMBMI X =8 H y = =2;
x-1=1 o uy=4r

0) y+3=?.pemeunemﬁcumuux— ny=4;

x-1=-1
B) {y+3=-1 » pelliesue 3T0H CHCTEMbBI X = —6 1 y = —4;

-l==1
r} {;+3=_1 , peuieHne 3710# cHcreMp x = u y = =10,
Omsem: (8; =2); (2; 4); (—6; —4); (0; —10).



6. MpeoBpasyem nanuyio PyHKUMO y=m),-l:£—'(:—_—2-?- » MCTIOABL3YA

16

bopayay pasHocTn kmanpatop. TlomyuacM: ¥ = £ s oy 3 7))

16 2

x4 ';. OGnacTe onpeleiecHns 310K PYHKUHKM — Mobhe X, Kpome x = 0.

Pyrxuna y=% -~ QGpaTHas NPONOPUHOHANBHOCTL, TpadHKoM ITOH

dyuxuns apraerca runepbona, sersu Kotopo#l pacnonoxeun B I u I
KOOPAWHATHBIX MeTBEPTAX.

-
il

Omaem: cm. rpadmk.

7. Jlerxo npoBepHTL, YPO GPYHKIHA y=FI:_—2 apaserca yernoi. [Toztomy
rpadik GYHKUIEH CHMMETPHYCH OTHOCHTENBHO ocH opavHart. Tlpn x 2 4 no

onperencHu0 pd = x 1 GYHKINA MMEET BHA y=x—l+2-. MocTponM 70T rpaduk

npu x = (. B aroM cnydae 3HaMeHaTedk x + 2 ¢ YBEIMMEHHEM X BOIPACTACT.

Toatomy Apobs y=ﬁ npn 3ToM youBaeT. Ipn GOnbIUMX IHAUYCHHAX X

sHaucHKe p = (), CaenoBatenbHO, npaMad ¥ = § — TOpHIOHTANBHAA ACHMITOTA
rpadHka GyHKumK, Npn x= Q3HaucHue ¥ =-% . MocTponM a1y yacTs / rpaduxa
W OTPa3HM €€ CHMMETPHIHO OTHOCHTEABHO OCH OPAMHAT.

14

wpl 1

— —

Omeem: oM. rpadux.



8. HenonbayeM npasuia nelicTeuit ¢ Jpob6aMH B HOPMYIE coxpameunom
YMHOXKCHMA. ¥TIDOCTHM JAHHOE BHIPRXEHHE:

[a —2a+4 2’ +a a+2 ] 4 a+d

d-1 a+8 2a°-a|a’+2a 3-6a

[ (> —20-+4) a20-+1) a+2 }a(a+2) a+d _

Ga—12a+ a+2)e’ —2a+4) aa-1)] 4  6a-3

a+2 Yala+2) a+4
[(2:: Va+2) aa- 1)] PR )

a’-(a+2f a(a+2] a+4
(2a a+2l 4 3@a-1)

_leva+2a-a-2) ale+2) a+4 _(Qa+2)(-2)}aa+2), a+4 _
Ga-Wat2p 4 " 30a-1) Qa-lot2ad  30a-i)

_a+l) a+d4 _-Ya+l)+a+d4_-3a-3+a+d_ 1-2¢ _ 1

2a-1 a-1)  Ra-1) a1}  3Ha-1) 3
1
Omeem: "3
X 1
9, B BLpaxeHue A——%?i’- BXOAST APOGH CO IHAMCHATCAAMN X + 3n X — 2.
Tx=2

OTH 3HAMCHATSIN HE AODKHB PABHATECA HYJIO. M3 3TOTO YCIOBHA HAaXOIMM

x#—3 Hx 22, YIPOCTHM AGHHOC BHPAKCHHUE: A=[l+ x-1 ]:[2 x+1 ]=

x+3 x=2
JX+3+x-] Ax-2)-(x+l) 2042 2x-d4-x-1_2x42 x-5_
x+3 x=2 x+3  x-2  x+3 x-2

x40} x-2_2Ax+1)x-2)
“x+3 x-5 (x+3)x-5)°
l'lo.nchuuaa ApoOh HMEET CMLICH NIPH JIOTFONHHTENBHOM YCAOBHM X — 5 £ 0,
oTkyaa x # 5. Utak, o6AacT DOnyCTUMbIX 3HANCHUH NMepeMeHHO — 1obble X,
kKpomex==3, x=2ux=35,
Bupaxcrue A = 0, ecnu uncxmtens npobn 2x+1)x-2)=0, a ee 3Hamena-
TeNb IPH FTOM He PaARSH HYMG, Tak xak x = 2 He BXOAKT B OGAACTD AOMYyCTHMBIX
3HaYCHHIE, TO NPHBEACHHOES PABEHCTEO BHVIONHASTCA TONBKO ApH X + 1 =0,

oTkymax = —|,
Omgem: moGuie x, KpoMex = -3, x=2Hx=5§;x= -],




10. Hemonsaya npasuna aeicTeuit ¢ ApobSAMI, B Ap0GH —————— BBUISENM
2-n+3 2m-n_ n(2n D,

ucayw # apolHyio 4acTH:

2n-1  2n-1 2«- 2n-1 2n——l

=n+ . Tax XaK # — Uenoe ¥HCno, T0 Ats TOTO YTOOR AAHHAA Npolh Gbina

LENLIM THCAOM, TpebyeTcd, lrroﬁunpoﬁh

30 BOIMOXKHO, ECHH SHAMCHATSL .upoﬁn Zn — 1 Gyner aenHTeneM YHCIHTENA
3. MNoaroMy HANO PACCMOTDPETD YETHIPE CAYAA.

ayecnu 21 — 1 = 3 (T. e. » = 2), 10 Apobb A=2+%=3;

l Taicke OnLna G11 LeNEIM YHCIOM.

6) et 2n — 1 = =3 (1. ¢. 1 = ~1), T0 AP A--1+_i3=-2;
B)eciu 22 — 1 =1 (1. ¢. n= 1), TO APOGL A=l+%=4;

r)ecam 21 =~ { = —1 (1. &. 1 = 0), TO HPOOB A=0+_il=-3.
Omeem: 2; —1; 1; 0.
-2

11. ¥areM, yTo pyHKUHR V= 1

YyeTHAA H €e rpadiK CHMMETPMIEH

OTHOCHTENBHO OCH oparHAaT. [pw x 2 0 [x] = x u pyHKIMA UMeeT BIg ¥ = —f
x=
[Toctporm rpadmk sroit dyHKimm ana x 2 0. [badBK HMeCT BEYIHKANLHYIO
ACHMRTOTY X = | W FOPH3OHTANIBHYIO aCHMNIITOTY ¥ = |, [padux mepecexaer ochb
abcumee B Touke X = 2 H OCh OpARNAT B TOMKe y = 2. VURTHIBAA 5TH

XAPAKTEPHCTHKH, NOCTPOHM rpadHK GYHKLMH y--——% B obaacTH x 2 0. O

cocToMT K3 BeTeu ranepSonn I u vactu BeteH 2. [locTpocHHMM rpadmk
CHMMCTPHYHO OTPA3NM OTHOCHTENBHO OCH OPIHHAT.

Y

Omaeny; cM, rpaduk.
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12. B nepoit wacTy PABCHCTBA CAOXMM OPOOH, MPUBLNR HX K oDuleMy
b _a b _ax*~dx+d)r(x+s)

X+5 (e-2) x+5 xi-dx+4  (x+S5kc’-dx+d)

_ax’-dax+4a+bx+Sb o +x{b—4a)+(4a+5b)

T +xi - 16x420 X +xf-l6x+20

IMpH 3TOM B 3HAMEHaTene OpOGH GKUIM YMHOXEHB MHOTOWICHH X + 5 H
x* =4x+4. B uncaurene ApoGH MHOTOWISH 3aIACAH B CTAHAZPTHOM BHIE
(t. e. 8 nopsaaxe ySeeaHna creneredt x). CpapHAM NOTY4CHHYIO Apobb M 1podo

x2+24

I AT .
X+ —16x+20 CTOAYI0 B NpaBofl 9acTd. ITH ApobH UMEIT ORHHAKOBEIC

JHaMeHaTenH. YucanTenu OyayT OAMHAKOBLIMH, €CAH MpPH OAHHAKOBLIX

SHAMCHATETO,

a=1
crenenax x Gyayr pasHue koxpduureHTH. FloaToMy NoayvaeM b-4a=0
4q+5b=24

H3 nepaoro ypaBHeHNS HMeeM @ = |, TOI1a M3 BTOPOro ypaBHeHHA b=4, =4,
Jlerxo npoBepHTE, MTO JHAYEHMA g = | U b = 4 ARNAIOTCA peLUEHHMEM U TPETHE:

YPaBHEHUS. .
Omeem. a=1nb=4,

13. Dannoe ypapuenue J’+2xp=3x+6y+2 2andumeM B Buae
(x2+2xp)-(3x+6y)=8 n pasmoxuM €rO NEBYIO YACTH HA MHOXHTENH:

X(x+2y)~Hx+2y)=2 mn (x+2y)x-3)=2. Tak KaK 10 YCIOBHIO X K ¥ Lic-
Jibie YHCAA, TO ASBAA MACTE YPABHEHHA PA3IONKSHA HA MPOH3BEACHNTE LICBIX Yi-
cen x + 2y H.x — 3, KOTOPbIS ACKHY GbITh NSAHTENAMH NPaBoi yacTH (yucna 2).
Hano paccMOTpETE MeThipe cyHasn.
X+2y=2
%) x-3=1
YHCACHHLIM.
x+2p=1i
6 {x—-3=2
YHCACIHBIM.
X+2y==2
Xx=-3=-~1]
YHCICHHDbIM.

x+2y=-1
) 1x-3=-2

LUCRONHCNCHHBIM.

4 AH. Pypyom

. Penmierme 3108 cnetembl x = 4 ¥ y = —] ABASCTCA LENO-

. Peitresye 2rofl CHCTeMB x = 5 1 y = —2 TaKKe ARAAETCA LIENno-

. Peinenue 310# cHCTeMbl X = 2 1 y = —2 ARACTCH LENO-

. PenicHMe moit cucTeMul x = | # y = —] onATL ABAAETCA



Urak, 2aHB0e ypanHeHHE HMEST YeTHIPS LISNOYHCTIEHHBIX PeLTeHHA.
Omeem: (4; —1); (5; —-2); (2; =2); (L, —1).

14. ina nocrpockna rpaduKa GYHKUMK y=]%

MOIYAA, PACCMOTPEE ABa ciyvad, Ecan x 2 0, 70 [k} = x n GynKuMa umeeT Bug

HaAo pacKpHTh 3HAK

x=3
='x—_l' . D1a dyHKuMA epecekacT 0Ch RGCHHCC B TOYKE X = 3, 0CL OPAHHAT —
pTouke y= 3, Bepruxannian acHMITOTa X = 1, FOPHIcHTAIMIAT acUMITTOTa P = L.
[tocTponM 10T rpatdhnk B ofinacti x = 0. IpadhHK cocToNT H3 BeTBH [ rMmepOoab
M MACTH BeTEM 2.

=]

Ecnnx < 0, Tojd=—x 1 dyrama imeeT Bug y=::_-—-3l i y E::—TJ: . Tpadmx

8 o6nacty x < { He mepecekaer ock aficunce (N, ECTECTBCHHO, OCh OpAHHAT).
BeprEaATEHAS ACHMITTOTE X = — 1, TOPUIOHTANBHAN AcHMTTTOTa § = —1, B 0Gnacri
x < 0 nocrpoum rpadwk stoit dynxunn. TpadHK COCTONT M3 HacTH BETBH 3

rHncpBONH H BerBl 4
Omsem: cM. rpaduk.



Inaea Iil. KBAAPATHbBIE KOPHU

§ 4. leficcTBUTENbHBIR YXACNA

JaHuas TeMa — oIHA B3 saanelnMx Tem anreGpu. Uayvaetcs oxa, B OCHOB-
HOM, B 5—6 Knaccax KON H B JANbHEHINEM K €6 HIYHEHHIO NPAKTHYECKH He
BO3BpALAOTCH. B TO Xc BpEMA HR ITY TCMY CYIICCTBYST IHATHTCIBHOE
KOAHYECTBO CAMBLIX PAIHOOGPASHLIX 3A1AY, KOTOPLIE YACTO BCTPEYAIOTCH HA
ONMMINHALAX, TPH NOCTYMIACHHH B GDH3MKO-MAaTEeMaTHYECKHE LIKOAK H
HHCTHTYTHI. LUIkOABHUKH (M Jaxe CTapwKX KnacGoB), Kak npasuno,
SONBUIMHCTEO 3aNAY 3TOH TeMB, K COXANCHHIO, pelunTh He MofyT. [TooToMy
OCTAHOBMMCR HA ITOM Pa3Ic/ie ZOCTATOMHO NOAPOiH0 K pACCMOTPHM TE 3a8a4H,
KOTOPHIC N0 CHNAM YYaIuLWMCA 8-X Knaccob.

Ypokn 27—-28. HatypanpHbie yHCaa.
JIeIMMOCTL HSTYPANBHBIX THCEJ

Hear: HAMOMHUTE OCHOBHLIE CBEICHHA O MHOXECTRE HATYPANIBHBIX YHCE W

PACCMOTPETh THITHYHBIC 384341 [0 TEME,
Xon ypoka

1. CooGinenme Temul n uem ypoxa

I1. Usyqenune HOBOTO MaTepHasa (OCHOBHMIC HOHATHR)

Yucna, KOTOPLIE UCTIONL3YIOTCH JAS CTETA NPEAMETOB, HA3HBAWTCA
naTypansupidn: 1, 2, 3, 4, ... MHoXecTBO HaTypanbibX uMcen oGosuauaoT
Gyksoit N. Ins Toro 9To6K 3aMHCATE, YTO KAKOe-THG0 YHCAO MpHHALIEKAT
pPaccMaTpHBAEMOMY MHOXECTBY, HCIIOAB3YIOT 3HaK € . HanpHmep, YTBEpXK/ACHHE,
YTO Y0 5 ABMACTCA HATYPANBHUIM (FTH HTO YHCIO S NPHHAINCKHT MHOKCCTBY
HATYpanbHEX Yncen Ny, MOXKHO 3anucars Tak: 5 e N. Yucno 2,3 He arngerca
HATYPATbHBIM. 3T0 MOXHO 3aTHMCATE ¢ FIOMOILBIO 3HAXa €, T. €. 2,3 ¢ N.

Bee narypansinie yHena (Hekmoyast YHeno 1) paanensioTes Ha RPpocTsie THCAA
H COCTABMAIE YHCNA.

HUHCAD HAIMBACTCH COCTABMMM, CCNTH OHO HMEET XOTA G ONHH AenMTeAR,
KOTOpRIi e panes camoMy uncay i eammne. Hanpumep, vicno 18 wMeer rakne
Jerenn: 2, 3, 6, 9. INoatoMy qucno 18 apagerca cocraBHHM. (PazymeeTcs,
KpOMe MepevncieHHRX aenaTeneil y uicia 18 ecto ee apa gennrenn: | u 18).

UYncao HASHIBACTCA MPOCTHIM, COTH OHO Be HMEST APYTHX aemureneil xpoMe
caMoro cefa u eanmnnm (HanpemMep, 2, 3,5, 7. 11,13, 17, 19, 23, ).

Yucao ) He ABAACTCH HH NPOCTHM, HH COCTABHBIM.

HanoMHHM 0cROBIwmIE HPHIBAKN ACTANOCTH HITYPAALHBIX YUCCH,

1. Yucno Aenurcs (6e3 ocTaTka WM Halleno) HA YHeao 2, eCNH 610 NocneaHan
undpa wernan wm 0. (HanoMHEM, uTO YucRo 0 HE ABAMETCA HY YCTHHIM, HK
HeveTHEIM). Hanpymep, uncno 35634 aenutca Ha 2, a yucno 356335 — we
AERHTCS.

2. Yucno aenures Ha uHeao 3, ecny cymsa ero wsdp neanrea ga 3. Haupumep,
aHIo 33 606 Aenured Ha 3, T. K. cyMma UHGp sTorounciad+3+6+0+6= (8

40



FIOVIOW NG DASEABOTIOE K Mratiutey 10 H. S reois i 1

aemnrcd Ha 3. Yucno 32 606 umeer cymmy undp 3+ 2 + 6+ 0+ 6 = 17, koTopasa
Ha 3 He acauTes. [Tosromy wicno 32 606 Taxkxe Ha 3 He AcHHTCS,

3. Yucno seauTcn aa uncao 4, eCnu ine ero nocreamne mwps obpazyoT mexo,
KOTOPOE BEATCH HA 4, HAH AsAmoTes Hyamn, HanpimMep, uncho 35 112 nenuren
Ha 4, T. K. YHCJIO, 0Bpa30oBAHHOE JABYMA NOCAeOHHMY unudpamu (sxcno 12),
ACTHTCA Ha 4.

ObpaTiTe BHHMANKE HA 3TOT NPHIHAK ASNHMOCTH, OUEHB UACTO HIKOALHHKH
OWHGOYHO «COXPALNAITS 3TOT NMPHIHAXK ICANMOCTH JI0 TAKOrO: YHCAO ACTHTCA
Ha YHCAO 4, €CITH ABe ¢1'0 ocnenHHe UHPpH penaTea Ha 4. PasyMeeTcs, BAHHBIH
«TIPH3HAK JSAHMOCTH» ABAACTCA rpyboit omkbkoit. B paccMOTPeHHOM NpRMeEpe
yucho 35 112 geprnoch Ha 4, XOTA HH OfTHA H3 €10 ABYX nocaegHux wudp (1 u 2)
Ha 4 HE ASHHTCA,

Yueno 35 118 #a vucno 4 ve feauted, T. K. yMcao 18 (oBpalopaHHoe ABYMA
noctenrHHMY LMbpaMH) HA 4 He JEAHTCR.

4. UHC0 Je/THTCA BR THCAO 5, SC/TH ¢ro Bocaeaman mudpa 0 wan 5. Hanprmep,
uica 35 110 1 35 115 acnares va 5, a wucro 37 513 ua 5 ve neymres.

5. Yucno geaurcs na waeno 8, ecm TpR 1o nocacxse undpn o6pasyor aHeno,
KoTopoc acrca Ha 8, wan sxnmores nynman. HanpuMep, uncao 37 408 ncautcs
Ha 8, 7. K. yucno 408 neavres na 8. Yueno 37 414 He neawrest Ha 8, . k. uHeAo
414 ue aemuTed Ha 8.

6. YHcno AETATCA BA WACA0 9, eCIH cyMMa ero aadp nearea Ha 9. Hanpumep,
yucno 71 505 acanrea Ha 9, T. K. cymMa Lugp ororovucna 7 + 1 +5+0+5=18
Aenurcs Ha 9, Yncno 70 505 umeer cymmy nudp 7+ 0+ 5+ 0+ 5 =17, kotopas
Ha 9 He geaHTeR. ClieIOBATENBHO, M CAMO YHCAIO He AeNHTCA Ha 9,

7. Yueno geaurea ua weao 10, ecny ero nocneanan nwdpa nyas. Hanpumep,
yucno 37 510 premutca wa 10, 2 yueno 37 515 ve aenntca Ha 10,

Npu3HAKH JeANMOCTH ROSBONAIOT Peiath U Bosee CAOKHEIR 3a0A4K.

fTpusep 1

Onpenennte: Ha KaKHE H3 YHCEN 2, 3,4,5,6,8,9,10, 15, 18, 20 nenurca 6e3
ocTaTxa uucno 357 120.

a) Uucno neautesl Ha 2, T. K. ero 1ocIeatns undpa Hyib.

6) Yucno peamrTen Ha 3, T K. cyMMa Uidp naHHOTO uMcnapapHa 3+ 5+ 7 +
+1+2+0=18 u ncanuteq Ha 3.

8) Yucno aenuten Ha 4, T. K. gpe €ro nochemiue uidpn o6pasyior uncno 20,
KOTOpOC ASAUTCS Ha 4,

) YHcno aenuTea Ha §, T, K, €ro nOCneRHAs UHdgpa Hyb.

) Yncao nennren HA 6, T K. 6 =2 + 3 i M3 NYHKTOR a, 6 cledyer, uTo YHCO
HOCAHTCH Ha 2 A 3 OAHOBPEMEHHO.

¢) Uncno nenanrea na 8, T. K. TpH ¢ro nocaeaHne uHdpur ofpasylor YHeno
120, xotopoe aenures Ha 8.

X) Yncao zeantcs Ha 9, T. K. cyMma ero undp 18 (mynxr 6) aenwres Ha 9,

3} Yncno gemuten Ha 14, T. K. ero mocnezHAn uHdpa Hynb.

H) Uxcno neamrea Ha 15, T K. OHO ORHOBPEMEHHO IETHTCA Ha 3 H 5 (MYHKTH
G,1).

K) YHcno aeautcs Ha 18, T. K. H3 MYHKTOB a, X ClISAyeT, YT0 OHO ACIHICA
Halu9.
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n) Ykeno aeantcea Ha 20, T. X. OHO CNHOBPEMEHHO AEAHTCA HA 4 ¥ 5
(MYHKTHI B, T).

3aMeTHM, YTO NPH PacCMOTPEHN H ACANMOCTH Yucha 357 120 Ha 6, 15, 18, 20
Mbl KAKIOS H3 ITHX HHCE PACKNALHBATH Ha MPOM3IBLISHHE B3AMMHO MPOCTHIX
yHcen. HAanoMHHM, 4TO B3AHMNO NMPOCTHIME YHCAAMH HA3HIBAKXTCA YUCIA,
KOTOpHIC Be Emelyy ofmux nexmrencii, TIpudeM Yncna MOTYT H HE ABAATLCA
npocTeiMH, Hanpamep, wncna 8 u 15 B3aMMHO NPOCTHE, T. K- HC HMEKOT 001HX
MHOxHTeNeH, ONHAKO Kaxaoe H3 ITHX uncen 8 u 15 — cocraBhoe.

Harpumep, B MyHKTE K YHcno 18 GLino mpeacTapieHo B BHAE NPORIBEACHMSA
ABYX B3gHMHO TIPOCTHIX YHcel 2 n 9. 3aTeM NCHONb3OBAAHCEH TPH3HAKH
DEeIMMOCTH Ha 3TH MUCAa. ECNH packNanuipaTh YHCNO-ASMUTENDL HA TPOK3-
BCACHHE HE B3aHMHO NPOCTHIX YHCSH, TO PEIICHIC YCAOKHAETCA, H MOTYT ObiTL
agonyueHs oumban. Hampumep, uncno 30 He aeamtes Ha 20 Ges ocratka, Ho
eClH npeEcTasuts uneno 20 b suae 2 - 10, To 30 mennrca uw Ha 2 v Ha 10. OaHako
qHcna 2 # 10 — He B3aHMHO NPOCTLIC.

Tpunep 2

Ompenennre, Apnserca an uucno 98 706 540 321 npocTniM WK COCTEBHNM?

Henonbiys IpH3HAKH JENHMOCTH, Cpasy ONPCAC/IACM, YTO JAHHOE YHCIC HA
2,4, 5, 8, 10 uc neanres. Teneps pazbepemcs, JeNHTCA M 2TO YHCAO HA 3 H HA 9,
Hadinem cymmy undp sroroqncna: 9+ 8+ 7+0+6+5+4+0+3+2+ 1 =45,
Tax xaK yHcno 45 aenutcs Ha 3 M Ha 9, T0 RARHOE YHCTIO TaKkE Aevred Ha 3n Ha 9,
Tak Kak JaHHOC U0 HMecT aenuTenu (3 1 9), KoTopsie He paBHEl HM eAMHUNE,
HH CAMOMY ey, T0 (N0 ONPEREAEHHIO) OHO ABTACTCA COCTABHBIM.

HyXHO 3aMETHTD, YTO AAREKO e 02200 ONHO HATYPAILHOE YMCNO destimca Ha
apyroe es ocmamya. Hanpimep, npy neneHiH 9Hcha 29 Ha 3 noMydachi B 9acTHOM
9 ¥ B ocTaTKe 2. BTY ONEPALIMIO MOXKHO 3ANKCATL B BHAS: 29 = 3 - 9+ 2 nan
degimoe (29) = desumens (3) - wacmnoe (9) + ocmamox (2). Tlpw 3TOM ocmamox
HOAACH OBITD HaMYPAROHHIM SUCION WIH HYAeM Y MEHOUE, HeM Deaumens.

Mpumep 3

a) Yucio 29 MOXHO TAKKE 3amMcaTs 11 8 Bizae: 29 = 3 - 8 + 5. Ho B atoM
CAYYae HEABIA CHYHTATL, YTO NPH ACKCHRH YHCha 29 Ha 4Hee 3 nonyvaerca
qacTHOe § W OoCTaTOK §, 7. K. OCTATOK He MOXKST GHITH Gonbilte HAY PaBHRIM
JCAHTCNI.

6) Yncio 29 MOXHO 3ANMUCATH M B APYToM Buae: 29 =3 - 10 + (—1). Hou
B 5TOM CAY9aC HEAb3A CHHTATD, YTO NPH ACACHHHM 4YHcaa 29 Ha yucno 3
nomydacTea yacTHoe 101 octatox (—1), T. K. OCTaTOK S0/DKeH GHITh HATYPATbHBIM
THCIOM,

Taxum obpazom, B obeM cRyYac AEEHAE C OCTATKOM 3aNMMCHIBASTCA B BIAC:
n=p-k+r. 30eCh HATYPBIBHOS HHCNO 1 — dequmoe, HATYPATBHOS WHCAO p —
dealimens, HATYPATBHOE MHCNO k — ¥acmuoe, HEOTPHUATENEHOE HC0E YACIO » —
ocmamok (0 < r < p). Ecam 7= 0, 10 4Hcno »# Hapeno (663 oCTaTka) JennTcs Ha
YKCHOPHR=p K.

Taxan (GopMa 3aNHCH ACACHHA YHCAA ¢ OCTATKOM TO3BONIAET pelnaTh
pasnAMHbIe 3a0a9H.



Ypeno n gacT npy aeneHitH Ha 13 octatok 5. Kakoft ocTaToK npy AcNeHHM
Ha 13 gacT wMcno BiiecTepo Gonblue JAHHOTO?

EcAu yncno # 22T NpY ASNCHHA HA 13 0cTATOK 5, TO €10 MOXHO 3anIHCATD B
Bume: n=13k+35, rae k — nomyvalomeeca npu 3TOM YacTHoe. Toraa vuueno
BLIECTEPO BoMbitice, T. €. 6n=6-(l3-k+5)=‘?8-k+30. BulmenuM H3 uucna 6
HanGonpiliee HATYPATEHOS MHCAO, KoTopoe Oe3 ocTaTka aeautca Ha 13, 1. e.
NpeAcTaBUM 4ucno 6n B sue: Gir=(78k +26)+4=13.(6k +2)+4. Ha srok
SATTHCH BHAHO, Y10 SHCNO On npH ACCHIR Ha 13 arcr B 9acTHOM YHero (64 + 2)
H OCTATOK 4.

Hpumep 5

Hea uncna npx genernm Ha 18 mator ocrarok 9. [loka3aTh, YTO pasHOCTL W
CYMMA ITHX uncel 0e3 ocTaTKa measred Ha 18.

SanuiteM Mepsoe YUHCAO 2 B Bigle: #=18p+9 (racp —1acTHOE), BIOPOC YHCTIO
nt B BHOG: m=18k+9 (rac & — yactHoe). PACCMOTDHM Teneph pasHOCTE THX
uncen: n—-m={18p+9)-(18%+9)=18p—18k =18(p- k). 3ra 3anmcn osnauser,
YTo uHeAO (11— ) NipH Aeackuw Ha 18 naer wactroe (p—k), a octatka Het (T. €.
oH paeeH 0). losromy pasHocTs uKcen # B m 6e3 ocTaTKa AenuTeA Ha 18,

Halinem cymmy uncen # u m: n+m={18p+9)+(18%+9)=18p+18k+18=
=18(p + k +1}. M3 Taxoft sanucu unno, 410 wucao (# + m) npu aencHyum Ha 18
AaeT B uacTHOM YMcno (p+ K+ 1) ocTatka Her. [TosTOMY cymma uHcen n 1 m
Gea ocraTka aenmTca Ha 18,

Ilpamep 6

ManeuuK packNAZLEAET KOANEKUHIO MapoK, Ecan OH packnaymieaet no
3 MapKu, To B KOHUC ocTaeTea 2 Mapkn. Ecin on packnaamBaer 110 4 Mapku, To
B KoHLC octacTcA 3 Mapku. Eciii oH pacKnaaueaeT no 7 Mapok, To B KOHUE
ocTaetca 6 MapoK. H HaxoHen, ecAH OH packnafbiaeT No 11 Mapok, TO B XOHLte
ocraercy 10 mapok. Kaxoe HauMeHbIIES YHCIO MAPOK MOXET GMTh B KONASKLIHU?

Jlerxo cooBpa3nTh, YTO eci Ot ¥ MankMHKa Gbina Gbl €le 0/1Ha MApKa, TO
pacKnansisaHmue Mapok no 3, 4, 7 ¢ 11 wryx nponcxonauno 661 Ges ocrarka, Tax
Kak yucna 3, 4, 7, 11 — B3aMHO NpocThie (T. €. He HMelT of1MUX neaiTeneit),
TO HEHMENIbILICE HHCAO, KOTOPOE (3 OCTATKA JICAHTCA HA ITH HHQIA — ITO WX
npoussenckue. Mponspenenne yucen 3, 4, 7, 11 pasuo 924, Ha camom nene y
MaIBYMKA HA OAHY MApKY MEeHbIUC, T. &, 923 MapKu. JIerko npoBepH L, 4To YHCAo
923 npy AeNeHHY Ha 3 AaeT OCTATOK 2, NMpH JACHeHHH Ha 4 — OCTaToK 3, npx
ZefeHHH Ha 7 — OCTATOK § 1 npH JeNCHHK Ha 11 — octaTok 10, T. €. ynoRrneTsopser
VCIIOBHAM 3A0aMY.

HTtax, HanMeHblIee YHCIIO MAPOK B KOJUICKLIWK — 923,

JI1060c HATYPAABHOE YHCAO MOXHO 3aNHCATH B AecCATHIHON CHeTeMe
CUBCHSHMN,

Hpumep 7
a) Yuco 526 MOKHO 3anheaTs B aiae: S26=5+ 100 +2« 10+ 6 - lmlco'mpom
CIEXYET, YTO YHCAC COCTOHT H3 TSITH COTEH, ABYX NECATKOB W LICCTH SAHHHIL,



6) Uucao gbc MOXHO 3anKcaTs Takxe B Bune: abe=100-a+10-b+¢. H3
mﬁmmo,mwommmacmﬂ,bnmnncmm

3ameTiM, YTO B3aNKCH abc depTa coepxy ofmIaTemun, T. K. T4 30RHCH OSHAMBET
TPEGHAYHOS YHCAC, Y KOTOPOrO Nepsas IMGpa a, BTopasd — b v Tpeta — ¢. Ecmn
YepTa CBEPXY He MPOCTARICHA, TO 3aIHCh B¢ 0GHAYACT NPOH3BCICHHE WHeLN g, b H
c. [Tosromy He nyraitre 311 Abe bopmut samMcy, Takxe OTMETHM, UTO £CITH YHCTO
COCTOMT H3 XOHKPETHBIX [t (HanpitMep 729), TO YepTa CBEPXY HE HYXKHA: BCEM
MOHATHO, YTO 310 YHIO CEMBCOT ABANIATS ACAATS.

PBCCHOTPHM TEenephk NpUMEpLl HA HCMONBIOBAHHE 3AMHCH YHCHA B
JeCATHYHON CHCTEME CUACNEHNA.

Hpumep 8

Hagectho, yro mecTH3HAYHOS MHAIO 175X45 (X — YHCI0O COTEH) ASNHTCA
#a 3. Haifrie oudpy X.

Hcenonksyem NPUsHAK NenHMocTH HA 3 M HAlIeM cyMMy UHGP AaHHOTO
yucna: 1 + 74 5+ X+ 4+ 6= 23 + X Tak Kak UHCNO JEAUTSA Ha 3, TO M CYMMa
ero tadp (23 + X) senurtcs na 3. Jlerko coolpasuts, aro npn X = 1 cymma
undp pasHa 24 H AeAHTCA Ha 3; apH X = 4 cymma uwudp 27 u genured Ha 3; npu
X=7 cymma uncdp 30 w nemevea va 3. Cneayiomec yucio X'= 10 1 npn atom
(23 + X) penavrea Ha 3. Ho X = 10 — He undpa (0 £ X < 9). Hoaromy 3anava
HMEET TOJMBKO TPH pelleHHa X = |, X=4, X=7.

Ilpumep 9

BuipecTH (TOKA3aTH) MPHIHAK ACHUMOCTH Ha 9.

PaccMOTDHM, HATIPHMED, TPEX3HAYHOS YHCHO A = gbe , KOTOPOE MOXHO
3amHcaTh B Buae A=100-a+10b+¢c. B 3TOM YHCAS BHIACAHM CIATAEMLIE,
KoTopbie Boeraa aensres Ha 9: A=(99a+95)+(a+b+c). B 310M Bripaxenny
nepeoc cnaracmoe (99a+9h)=9:(11a+b) npu scex nHdpax o u b Ge3 ocraTka
Jemutca Ha 9. TlosroMy yT06! feNOCH HA 9 BCe MHCN0 A, HeodXOUHMO, YTOSH
AenKnach Ha 9 ocraBllagca vacTh, T. ¢. BHpaXenne (a + & -I-_c) Jlerko
co0bpas’iTh, YTO 3T0 BHPLKEHNE — CyMMa UM JaHHOTe YHCna gbe . Taxum
obpazomM, yncno A AeARTCA 1a 9, eciiy AenUTeA Ha 9 cymMa umndp 3Toro 4ncaa
{re.yucnoa+b+rc)

Mul 0OKAZAMM 3TOT MPH3HAK ACKHMOCTH A TPEX3HAMHOrO YMcaa A.
PasyMectodt, ZOKA3ATCARCTRO OCTAHCTCH TAKHM K¢, CC/IH PAcCMOTPeTh HHCHO A,

cofepxaliiee APYToe KOTHYECTBO LEHGD.
JaMeTHM, YTO NPHBCACHHOE JOKAIATCILCTBO TAKKE ARIACTCA H BHBOIOM
WPU3IHAKA JEAHMOCTH Ha 3.

ITpumep 10
HaliTi Bee naTH3HAYHRE Y1CAa BUAA 31.X 7Y , koTophie 563 0CTaTKa nenarcs
Ha 15.
Tax xak wncno |15 moxso npeacTasuTs B BuAc: 15 =3 - 5, To paHHoc yueno
GyneT xeanTRCA Ha 15, ecii oHO GyaeT AenwTeed 9 Ha 3, M Ha 5. [ JenumocTH

Ha 5 Tpefiyercs, yrobnl nocaeanas uudpa ducna Y paBHANacs HYRO HAH NETH
(Te. Y=0umm ¥=5).
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Jng aemiMocTys Ha 3 JAHHOTO YKcIa HeoBXoauMo, YToDH Cymma A ¢ro uMdp,
pabHag A= 3 + 1 + X+ 7+ Y=11+ X + ¥, nenwnack Ha 9. B cmyyae Y= 0cymma
upp A = |1 + X v Torna X Moxer umMets pewermne X= 1, X=4u X=7. B cyuae
Y =5 cymma tHbp A = 16 + X1 poamMoxmpl pemeHua: Y =2, X =54 X =8,

WTaK, 3aAa4a MMECT IIECTb petieHHit — oo yucna; 31170, 31470, 31770, 31275,
31575 u 31875,

Ipumep 11
Joxasarh, 970 ¢C/AM K ABYIHAYHOMY YHCTY NPHITHCATDL TAKOE X¢ MHCRO, TO
AONIYYEHHOE YETHIPEXSHAYHEE YHeAo KpatHo 101,
Mycts gaHo ABy3na4HOe YHCNO ¢ uWbpaMH a H b, T. €. ab. Hpunuuwem x
ITOMY WHCAY TAKOC K& H TIGNYIHM YCTHPEXIHALHOE YHCAO abab , KOTOpOe B
ZecATHYHON cHcTeMe wmeeT BHA: 1000-a+100-5+10-a+5=1010a+1016=

=101.(10a+ b). Tenepb aeTko yBUAETD, 4T0 NOAYICHHOE YETHPEXIHATHOE YHCIO
aemarca Ha 101 Ges ocraTka.

Kax H3DeCTHO, COCTABHEIE HATYPALBHDBIC YHCAR MOFYT GHTH padiOXeHb Ha
MHOXMTeAU. YacTo Tpebyercd, YTOOH TakHe MHOXUTENH ObUIM MPOCTHIMH
yHcaaMi, JHoG0C COCTARBOE HCNO MOKHO PAINOXKHTE HA MPOMSECACHIE IPOCTLIX
MEOXMTeNefl, MpHuenM eqHBCTEeHEHbM 06pazoM,

PaanoxeHKe HA NPOCTHE MHOXHTENH HAYHHAIOT ¢ HARMESLIINX WPOCTRIX
wmcex 2, 3, 5, HCHOARIYS NPHIHAKH AensMocTR. [1pH 2TOM nocaAeAOBATENbHO
NMPOH3BOOAT Ae/ICHHE MAHHOTO 9MCAA Ha HAAJACHHBIC NPOCTYbie ACAHTEIMH,
Pe3ynbTaTH TAKOO AeneHHA YIOGHO 3anUCKBATE «CTOAGHKOMS,

fipumep 12

PamOKHTL HA NPOCTHIE MHOXKUTENH Yncao 5000,

9000 | 2 Jannoe uucio 9000 no NpH3HAKY AENHMOCTH ZENUTCR Ha 2.
4500 | 2 B pesyanTaTe noayuiaem HUcAo 4500, KoTopoe TaKke OeNHTCH
2250 | 2 Ha 2. HMeeM umcno 2250, xomopot TAKKKe ASAHTCA Ha 2.
1125 | 3 Paznenws, nomyyaem [125. ITo NpH3Haxy HNEIMMOCTH 9T0
3715| 3 udelo AeAHTCA Ha 3. MUmeem wvucno 375, xotopoe Takke
125 | 5 acnutcs Ha 3. Pasacaus, nonyyaem 125, STo uHcno yxke Ha 3
2515 He penwntes, HO Aenutca Ha 5. INomydacm 25, Takoe uncno
5|5 BHOBb ACHHTCA Ha 5. UmeeM 5. Bro aueno saensercd
NMPOCTHM H OEIMTCA TOAbKe Ha camo ceha. Ilpocneaws 3a
BMNONHEHHHMK  AelicTBHAMK  (Dpasas  4acTk  OT
BEPTHKAABHOH YepTHL), 3aNHIlIEM PavIOXKEHHE JAHHOTO

YMCNA Ha NPOCTHE MHOXHTCIH:

9000=2+2-2-3-3-5-5-5um 9000=2%- 37 5 (auechb YITCHO NOHATHE
CTENeHH HATYPANLHONO YHCIA).

B Tex cnyyanx, Koraa JAHHOE YHCNO HMECT APYTHE NpocThie aesmrenm (7, 11,
13 1 T. 4.), NPH3HAKH JECMHMOCTH yXe He nomoralotT. [TostoMy nmpxxoaurcs
NPOBCPHTS, ACAMTCA SIH HHCIO HA TAKNC YHOIA BENOCPEACTREHGLIM JeACHMCM.
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Hpumep 13

Paznoxars Ha npocrbie MHOXHTENH yacno 11011,

o1 | 7 Mo npr3Haxam ACATMMOCTH 3TO YHCAO HE ACTHTCH HA 2, 3, 5.
1573 1 11 HenocpencTeeHHBIM AeNeHHEM YOEEDAEMCH, YTO 3T0 YHCIO
143 | 11 AeNUTCA Ha cneayiomee npoctoe yueno 7. [oayyaem 1573,
13|13 D70 YHCAO HEe AENHTCA Ha 7, HO JCIHMTCA HA CJEAYIOIIee
npocroe yncno 11. HMeem 143, 310 uMeno Taxxe AenuTca
#a ll, v nonywacm 13. Yucno 13—~ mpocroe w menmres
TONLKO CAMO Ha ceb4.

IMTocae 570r0 BEINMINCM PATOXCHHE JAHHOTO MHCIA HA NPOCTRIC MHOXH-
Team: 1101L=711+11-13=7-112-13.

Inst HCCKONBKMX HATYDAIBHEIX YMCEN &, b, C, ... BAXHEHIIHMHA NOHATHAMYA
HANIAICTCA HauMeHbLee ofinee KpaTHOS W HAHOGONBIINH OGImMH ACHTHTEND ITHX
qHCeN.

Haumensmium obmuan xparaum (HOK) narypansveix yucen a, b, c, ..
HA3HBACTCH SAMMERSIIGE HATYPANbHOS TACH0, KOTOPOE HALICNO BEANTCH HA 3TH
wiesn a, b, c, ..

Jlan naxoxaernss HOK vnucen g, b, ¢, .

1) BHNHCHBAKT PAINOKCHAA HA npocme MHOXHTGNH Jucen &, b, ¢, ..

2) NepeqHCAAIT BCE MPOCTHIE MHOKHTERH, BXOOALHe XoTs fu n wmo W3
ITHX PAIAOXKCHWH;

3) xaxaniit U3 NEPCUHCACHHBIX MHOXKATERCH BOIBOAAT B MAKCHMANBHYI) *
cTeliens, C KOTOPOi 3TOT MHOXHTCNB BXOAHT B PANIKDKCHHA;

4) npounseencHUe DUTYSEHHEIX CTeTIEHEH NPOCTHX MHoXHTeNed saer HOK
yHeen a, b, c, ...

Hipsumep 14
Haiitu nanmenbinee ofiee kpatHoe wicen 48, 60, 72.
1) PaznoxiM JaHHLC YHCHA HA TPOCTHIC MEOXKHTCIN:

43 | 2 7212
24 12 60]2 36|2
122 302 18| 2
62 1513 913
313 5i5 3113

Honyuaem: 48 =24:3,60=2?-3:5,72=2- 32,

2) XoTsa Gbl B OAHO H3 ITHX panoXeHHH pxoaaTuucna 2, 3 n 5.

3) HanGonpuras crencHb wncna 2 — 4, upcaa 3 — 2, uncaa 5 — 1. Mosromy
3TH MHOXHTEIY BO3BEAEM B TAKHME CTENeHn, T. e. 2% 3% 5' (unK npocTo 5).

4) Haiinems HOK (48,60,72) =2+ 3*- 5=16-9- 5 = 720. 310 HaUMCHBLLICE
YUCNO, KOTOpOe Be3 OCcTaTKa AeNHTCH K Ha 48, 1 Ha 60, ¥ na 72. Jlerko cnenate
npobepry: 720:48=15,720:60=12,720: 72 = |0,



3aMeTHM, YTO BuuAcAcHHA HOK MoXHO YNPOCTHTB, €CIH YYECTh
pasnoxcHuA JaHHbuX ymcen: HOK = 24-33-5=(2¢:3)-3-5=48- 15=T720.
3aece GEUTH CTPYTINHPOBAHE MHOXKMTENH TAKUM ofpasoM, YTobL! BLINETHTE
pasnoXxeHue IUena 48 = (2¢+ 3).

HanGomumu o6mpm peamreacu (HOM) natypansHuX umncen a, b, ¢, ..
HA3HBaeTCA BanbonsiNee HATYPANHOS THCAD, RA KOTOPOE REASTCA HATLH0 THCAR
abe,..

Jna paxoxmenna HOJM uncen g, b, ¢, ...:

1) BMTIACHIBAIOT PAISOXKCHHA HA NPOCTHIC MHOXHTSAH YMcen a, b, ¢, ...;

2) NepeuNCARIOT BCe IPOCTHIC MHOXHTENH, BXORAIINE BO BCe PATNOXKEHHS;

3) KaxXas#l M3 NepcYNCICHHEX MHOXHTENCH BOIROAAT B MAREMAALHYW
CTeneHdy, C KOTOPOil 3TOT MHOXHTE/L BXOOMT 8 PANIOKEHHS,

4) NpOHIBSACHHE MONYIEHHBIX CTeNeHeH aTHX MHOXHTeNed naeT HOM uncen

abe,..
Tlpumep 15

Haiith HanGonniunit oSimmit asautens yueen 48, 60, 72.

1) Paanox¢HWUA DAHHLIX SHCCT BOIbMEM H3 NPCOBIOYLICTO TpHMepa; 48 =24 - 3,
60=22-3-5,72=23. 32,

2) Bo Bce TPH paanoxeHHA BXOAAT TONBKO MHOXHTERH 2 1 3.

J) Hanmenblras cTeneHs wucha 2 — 2, yiena 3 — 1. TIosToMy 3TH MHOXHTENH
BO3BCACM B TRKHE CTSNCHN, T. €. 22, 3! (mu mpocTo 3).

4) Haiinem HOJI (48, 60, 72) = 32+ 3 =4 . 3 = 12, D10 Haubonsilee UHCAO, HA
KOTOPOE HALENO AeasTea uwena 48, 60, 72. Caenaem nposepky: 48 : 12 = 4,
60:12=5,72:12=6.

IMonsme HOK u HOJ ukicen 5acTo MCOAL3YIOTCA MPH PEUICHHA 3a0a9.

Ilpumep 16
Hairmi e HarypamsHee ypcaa @ n b, ecm HOM (g, £) = 13, HOK (g, b)) = 643,
Paanoxum udeno 663 Ha NpocTeie MHOXKTEAH: 663 = 3 - 13+ 17, V3 nnpabBun
sarucneHs HOK k HOJ cnenyer, 4TO MHOXMTENh 13 BXONHT B uMucaa & H b.
MHOXKHTCAR 3 H 17 MOTYT BXOAWTE TONGKO B OMHO H) umcen ¢ H b. [loaToMy
BOZMOXHM TONEKO CHEAYIOIIHE BAPHAHTSL PEIICHEA.

a_| 13 13-13-17=663 | 3-13=39 | 13-17=221
b 13-13-17=663 | 13 | 13.17=221 | 3-13=39

HraK, OZMOXKLE YETHIpe pelleHH; @™ 13 b= 663, a =663 b= 13,a=39
b=21,a=2216=139.

3aMeTHM, 9TO AJIA ABYX YWCEN g M b BCETNa BHINONHACTCS PaBeHCTBO
HOM (a, b) - HOK (a, b)= 13- 663 = 8619. [kna a= 39, b = 221 Taike noayqaeM
a+b=739-221 = 8619, 310 Xc cnpaBeIAHBO M B4 APYTHX NAp YHCEN g H b H3

ITOTO NPHMEPa.
Ilpumep 17
CoJZATH BHCTPOHNANHCE B PAAHN N0 12 4CA0BeK B KaXKNOM, a 3aTeM
NepecTPOHAUCH N0 8 uenokex B paay. Cronbko GLUTO CONAAT, ecu Ux Goablle
180, vo meHbIme 2007



OyeBUAHO, YTO YHCIO CONBAT GLILO TAKHM, 4T0 OHO 6e3 ocTaTka senunoch Ha 12
H Ha B, T e. 310 yHcao Wi HOK (12, 8) wm wueno, koropoe oramyasres or HOK
B HATYPAILHOE YHcno pas. Tloaromy npexae beero Hadimem HOK (12, 8) = 24,

TaK K#K YHCIO COMIAT GLIN0 3HAYHTENEHO GONBINE, TO 3TO YHCAO KpaTHO 24,
T. €, PARHO 24 * 1 (r1¢ n — HaTYPpaILHOS Yucxo), Jlerko nonobpars noaxonsmee
n=28 Toraa 24 * n = 24 - § = 192, D10 YHCAO CONIAT YAORNCTBOPHET BCCM
YCROBHAM 388a4M: HX uucno Gonue 180, Ho menswe 200. Kpome Toro, npn
NOCTPOSHUH B pAAN N0 12 yenosek moAyuaeTcd 16 panos, NpH NOCTPOEHHH MO
§ venosck mony4actes 24 paga.

Hrak, compar 610 192 yenosexa. i

Tpumep 18

Ha Gasy npuGsUio TPH COCTapa LHCTEPH ¢ HOGrLIo: B NiepEoM cocTase Shino
360 T HedTH, BO BTOPOM — 432 T, B TpeTEeM — 792 T. CroNnKo UMCTepH 6LUT0 B
KaXZAOM COCTABe, €ClH B KAXIOH UKCTEPHE OIMHAKOBOC M LIENO0C YHCNIO TOHH
Hedmu H 310 yneno Gonbie 507

OucBHIHO, YTO B UUCTEPHE OOKHO OHITHL TAXOC YMCIO TOHH, YTODH OHO
OrUIO OOIUMM AemTenes uncen 360, 4324 792, Paanoxuu HTH YHCA HA MPOCTHE
MHOXHTENH: -

432 | 2
360 | 2 216 | 2 792 |2
180 | 2 108 | 2 396 ) 2
90| 2 542 198 | 2
45 |3 2713 9913
1513 213 3313
515 313 11 ] 11

Jlerko yBHACTS, YTO OBLUMMH ACAUTERSMHE JAHHSIX YHCES ABNAIOTCH UMCIA:
2,3, 4,6,8,9, 12, 18, 24, 36, 72. H3 Hux ToALKko uncho 72 yaosactBopseT
YCIOBHIO 3agadu. OTMeTHM, uto uncio 72 = HOJ (360, 432, 792). Jlerko
NMPOBCPHTD, YTC B TIEPBOM coctape Gbino 360 : 72 = 5 uncTepH, BO BTOPOM —
432: 72 = 6 umcTepH, B TpeTheM — 792 : 72 = | | uKCTepH.

Htak, B Kaxnoili UINCTCPHE 72 TOHHM,

I1. 3azanme HA YpOKe B BA A0M

1. Onpeaenwte, Ha Kaxwe H3yucen 2, 3,4, 5,6, 8,9, 10, 12, 15, 18, 20 6e3
OCTATKA JCIHTCA YHCIIO;

a) 55440; 6) 145360; B) 102102; r) 435435; 1) 178932; ¢) 63240.

Omesemi: 2) 2; 3;4; 5,6, 8;9; 10; 12; 15; 18; 20; 6) 2; 3; 4; 5; 6; 10; 12; 15;
B)2;3:6,0)3;5;15;m) 2; 3;4;6; 12; €1 2; 3; 4; 5, 6; 8; 105 12; 15.

2. JokaxuTe, MTO YHCAO ABAACTCA COCTABHBIM: a) 54 321; 6) 54 213;

7.7 55..51 . 21L.213 72.. . - . 37 .
B) e ' T teva 0N oty ,c)Wm%,x)lo — 1;3)107 = ;
u) 100% — 1; k) 1000 — 1; 1) 10 7, M) 10¥ =7,

VicazaHHe: HCOQALIYITS MPHIHAKK BeMUMOCTH HA 3 H 9,



3. Oapepenure uuppy X, ecau uHeno

a) 3872X xpario4; 6) 5163.X menurcamad; E)72X3] kpardo 3;

r) 218X2 xparro 3; A) 315X42 xparno 18;  ¢) 21X635 acaurca na45;

X) 314X2 kpardo 8; 3) 62X64 nemuresn Ha §; M) 91X72 KpatHo 24;

K) 312X4 aenntca Ha 24.

Omaemui: 2) 0;4;8;6)2;6;8)2;5;8;102;5;8; 1) 3:) 1; %) 3;7;3) 0; 2; 4; 6;
§; ) 2; 8; k) 2 (YKazaHMe: HCNOMB3OBATh COOTBETCTEYICLIHE NPHEHAKH

AeMocTH),
4, Onpegenrre tHdput X1 ¥, ecau uucno

a) 31X7Y kparHo 15; 6) 23X57Y nemwrcs Ha 12; ) 613XY KpatHo 18;

r) 42X5Y memurca ua 45; 1} 72X1Y kpatho 36; €) 127.XY memwrcs Ha 20,

Omeen:a) Y=0X=1:4;7; Y=5§ X=2: 5: 8 (yyects RPHINAKH ILNHMOCTH
Ha3 H 35);

6) Y=2X=2:5,8; Y=6X=1;4; 7 (YsccTs NPHIHAKY DCTHMOCTH Ha 3 u 4);

By Y=0X=8,Y=m2X=6Y=4X=m4; V=6 X=2, V=8 X =} 9 (yuecTn
OPW3HAKH ICTHMOCTH Ha 2 1 9);

r)Y=0X=7,Y=5X=2 (yuecTb NPH3HAKM ACTHMOCTH Ha 5 1 9);

) ¥=2X=6; Y= 4 X=4 (yuecTb NPH3HAKH NCAHMOCTH Ha 4 1 9);

e} Y=0X=0;2; 4; 6; 8 (yaecTs NIPH3HAKH IEAUMOCTH HA 4 1 §).

3, Doxaxure, To

a) ecnit a kpaTHo 3, b xpatHo 5, T0 50 + 35 KparHo 15;

0) ecn g kpatHO 4, b kpatHo 7, To 74 + 7b xpatho 28;

B} €CIH ¢ KpaTHo 2, b KpaTHo 5, 10 5a — 2b KparHo 10;

r) ecnu a xpatHo 6, b xpatro 7, To 7a — 65 kpatHo 42.

6. Yucno g npv aesreHun Ha 11 jaet ocratox 3, Haiimn octaTok npy aeneHANn
Ha 11 yncaa

a)5a:6)da+3:8)alryat+ 5;0)a* + 2a; e) &P,

Omeemu: 3} 4; 6) 4, 0) 9; 1) 3; 1) 4; &) § (yxazaHMe; UHCNO & 3ATIHIBHTE B BHAC
a= 11k + 3, rae k — HacTHOE).

7. Uncno g npu geneHny Ha 24 aaet octarok 9. Haliti octaTok ot AeneHun
YHCAA @ A

2634608 e)12

Omeemue: a) 1;6)0; B) 15 1) 3; 1) 1; €} 9 {yKasaHMe: YHCAO J 3aTTHILHTC B EHIS
a =24k + 9, Toraa:

2ya=2:{12k +4) + |, T. e. 4ucno g npyn AcACHUN HA 2 BAET OCTATOK 1;

6)a=3-(8%+ 3}, 1. e. uncno g KpatHo 3 (ocTaToK paseH 0);

Bya=4-(6k + 2} + 1, 1. . uncno a Npy acNcHUK Ha 4 AacT ocTaTok 1;

Na=6+(@k+ 1)+ 3, 1. e 4HMCNO @ NPYU AEACHHH HA § ZAT OCTATOK 3;

Ma=8-(3+ 1+ 1,1 ¢ yneno g npu AeneHHn Ha § AacT ocTaTok 1;

e)a=12-2%k+9, T e. 9ncho 2 IpK AeneHnH HA 12 aaeT ocraTok 9).

8. HaiiTi Bce uMena, KOTOPHE NPH HeNeHHH Ha 3 Aa0T OCTATOK 1, a IIpy
AeICHMH Ha 5 AaloT ocTatok 3. HaitT! oCTaToK OT SescHNA TAKHX YHCEA Ha 15,

Omeem: 15p + 13, rae p— uenoc; 13 {ykazaHue: uucna, KOTopLE NP ACIEHHA
Aa 3 aat octaToK 1, nMeror BuA 3% + 1. Ykcna, XOTOpHE NpY ACNCHHW Ha 5



Ypouu 27=28. HETYDanbHbIe WeCsia. JormimOCTL HETYDRRLHLE, SHCR 109
DAN0T OCTATOK 3, sMeror BUA 3n + 3, OueenaHo, uto 3% + | = 51 + 3. Bupasum

n= 3k5-2 . TIpk grrom 2 ¥ & nonxHB GHTH LeABMH YHeTaMH. Hanpumep, npu
3.4-2 .
k = 4 nonyunm nenoe n= 3 =2_ Jlerxo coofipazuTs, ¥TO BCE HenLE X,

5
yucno). Toraa uekomoe sMcro 3k + 1= 34+ 5p) + 1 = 15p + 13, v ¢. npw
AcneHHH Ka 13 gaet ocTarox 13.

9. Haiim1 Bee viicna, XOTOpGIE MpH AeNeHIH HA 4 JAIOT OCTATOK 3, 4 NpH aene-
HHH HAa 6 1a%0T ocTaToK 1. Haifmir ocTaToK OoT AeneHia TaKHX YBcen Ha 2, 3, 12,

Omeem: 12p + 7, 1ae p — uenoe; octatiku 1; 1; 7 COOTBETCTBCHHO (YKAZAHUC:
YHCAA, KOTOPLIE TIPH AENEHHH Ha 4 Ja10T ocTaToK 3, IMEIOT BHA 4% + 3. Yucna,
KOTOpHIE MPH AeNeHIY Ha 6 Aot ocTaToK 1, HMeloT BHA O + 1. QueBuano, 4TO

6n-2 3n-1

4k + 3 = 6n + 1. Buipasum k=—4——-=—2—.l1pu:-mounuknwumuﬁm

YAOBRRETROPIIOLIHE YCAOBHIO H = , HMeIOT BUE Kk = 4 + 5p (rae p — uenoe

3-1-1
uebiMy yHcaam. Hanpumep, nipi 2 = 1 nonyunM ueroe k=—2—= L. Jlerxo

COOGPAIHTD, YTO BCE LCTLK /1, YAORNCTBOPSIONINE YCIIOBHIO K = » HMEHT BHA

#= 1+ 2p (rac p — uenoe YHcAo). Torna nexomoe uncho 6+ 1 =6(1 +2p) + 1=
= 12p -+ 7. AHanormuno 3agaue 7 NErKko YCTAHOBUTL, YTO 3TO YHCAQ NIPH AeNeIiMK
Ha 2 xaeT ocTaTOK |, TIpH BeneHNM Ha 3 — TOXE OCTSTOK 1, py JeneHud va 12 —
OCTITOK 7).

10. Paznoxure Ha npocThic MuoXuTcnd M Hakunte HOK w HOJ wncen:

a) 648 u 108: 6) 10125 u 675; B) 3780 m 1800; r) 300 1 4410.

Omeemw; a) 648 =2°-34, 108=22- 3 HOK=2*-3* =648, HOl=2*-3*~= 108;

G) 10125 =345, 675 =33- 52, HOK = 3¢- 57 = 10125, HOJ = 3% - 52 = 75;

B)3780=2%-3"-5:7,1800=2%- 3. 5, HOK =2}- 3. 51 - 7 = 37800, HONl =
=232 5= ]80;

N30=223-524410=2-3-5-7, HOK =22+ 3. 52 7= 44100, HO =
=2-3-5=30,

IV. KoaTpoabhsie Bompocs

1. Kaxue yiea HasbBaoTCR HAaTYpantHHIME? Kak ofo3HauaeTes MHOXeCTBO
HATYPAILHBWIX Yncen?

2. TIpocThie 1t COCTABHME Yncna, [TpHBeaANTe MPUMCPH.

3. IMpu3ziiaky ASTHMOCTH HATYPABHLIX YHCCT.

4, JlokaxWTe NPHU3HAKK JIe/TUMOCTH BaTYPRALHHX YHCEN.,

5. leneHue YHCAA C OCTATKOM.

6. Hanmenbiues oBimiee KPaTHOS HATYPANLHBIX MHCS,

7. Mpasuac Haxoxnerns HOK uncen.



&. HanGonbuini obmuil ae/HTeNb HATYPANLHEX YHCE.
9. Tpasuno naxoxneima HOA yxcen.
10. 3amics Yncna B aecaTHYHOMR chcteme cuncnenns. MpuseanTe npumephl.

Y. Noapeneure HTOMOB YPOKA

Ypox 29. Llennie UHcaa

Ilean: HANOMHMTL OCHOBHHE CREACHKA O [IEARIX YMCAAX H PACCMOTPETL
THITHYHbIE 3a8a4H.

Xon ypoxa
1. Coolmenmne TeMul W DEJH YPoxa
11. ITosTopennme 1 3aKpeiieRne MPOHILHAOTO MATENIARA
1. OTBeTH Ha BOTIPECH! 10 JOMAUTHCMY 3aJaHnw (pasfop HEpSINCHHRX
3ana%).
2. KoHTpOXb YCBOSHHA MaTepHaaa {IMCBMEHHMI onpoc).

Bapuant 1
1. Kakne 4McAa Ha3kIBAIOTCA HATYPAJIBHHIMH?
2. HaumeHbluce ofilee KPATHOS HATYPABHSEX YMCE.
3. Haitth X m ¥, eccnnyuncao 2X35Y xpatHo 15.
4. NoxaxuTe, yro Yucho 123 — 7¢ grageTca COCTABHEIM.

Bapmant 2
1. [NpocTaie 1 cocTaBiible Yucaa?
2. HanGomuit obiaHil DenHTe b HATYPANBHEIX YHCEN,
3. Hafitu X'e ¥, ecniuncao 34X7Y xpatso 15.
4. Joxaxure, 410 yucno 231" — 8° Apngercd COCTABHEIM.

IT1. H3ayuetine HOBOTO MATEPHANA (OCHOBHEIC TIOHATHA)

K penniM yucsaM OTHOCATCA: HATYpANbHMIE uucha (1, 2, 3, ...); waeaa,
TPOTHRODOIOAKHME BATYPAMGHMM (1, =2, =3, ...) 1 Yxcno myss (0). MHOXCCYBO
uensbix YHcen oSoaHavawoT Gykpoli Z,

Tipunep 1
Hali pewetns ypassiermst (Sx - 3)3x +6)- (2x~ 4)=0, koTopsie apnsmorca
UENBIMH MHCTIAMH.
Jlepast YacTb YpaBHEHHS ABMAETCH NMPOHIBCACHHEM TPCX COMHOXHTENAEH H
T. K. TAKOE NNPOHIBEACHHE PABHO HYNIO, TO OAMH H3 COMHOXHTE/ICH paBeH HyNIO,
TosToMy HAAE PacCMOTPETE TPH CHyuan:
a) TIepBLIt COMHOXHMTC TS DABCH HYNIO, T. €. 5x — 2 =0, Pewaem 310 nHueiiHoe

YpaBHeHHe: Sx=2u x =-§-. O1Hako HailaeHHOE peLlieHte lie ARTAETCS LS hM

HHCIOM H YCNIOBHIO 3a/1a4H HE YAOBIACTBOPACT.
6) Bropoft MIOXHTENL pabeH HYO, T. ¢. 3x + 6 = 0w Jx = —61nx=-2. Bro
YHCAO ACHCTBHTCALHO ARMACTCA HEThM YHCIOM H GYAET KOPHEM YPaBHEHHA.



Ypox 29. Lamee wicha 111

8) Thervit MHOXMTEND paBeH HYMIO, T.¢. X —4 =0 2x=4 ux =2, B10
TAKKS LCA0E YMCHO H ARNACTCA pCUICHHEM YPaBHeHMA,

HT1ak, ypaBHEHHE HMEET ABA LEJIblX KOPHA; X = —2 Hx = 2,

B Gosiet CROXHBX YPABHCHMAX JICBYI0 YaCTh MPEABAPHTEIRHO HALO
PASIOKHTE HE MHOKIETENH.

Tipumep 2

HaftTh USNOYHCACHHRE PeLeHHA YpapHeHna x° +2x? -3x =0,

Tpexae Bcero, BHHECEM X 33 CKOGKH: x(xz+2x—3)=0. Jlepas uacte
YPaBHEHHS PaVIOXKeHa HA JBa MHOXHTENS U HX NPOM3BCICHHE PABHO HYMIO.
MosroMy OAHH W3 COMHOXMHTEREH paBeH Hymo. PaccMoTpHM ABa Caydas:

a) x = 0. Tak KaK 370 HER0E YHTIO, TO OHO H ABIACTCA PEILCHHCM 3ala4H,

6) x? + 2x - 3 = 0. Janee 570 ypaBHCHHE MOXKHO PEIUATL HIH KAK KBAIPATHOS
(cM. Temy 3) MK PaNOXHTL ¢ro ACBYIO YaCTh HA MHOXHTEAH. Bocnioabayemcs
aocaeaHuM cmocobom. Jlna aToro npeactasnM 2x B BHAc: 2x = 3x — x
CTPYNITHPYEM WICHB! B NEBOM YACTH YpaBHEHHR: X +2x—-3=x*+3x—x~3=
={¢? +3x)- (x+ 3)=x(x + 3) (c+ 3)= (x + 3)Yx - 1). Nocae 100 ypaswenue
nmeer Bua: {x+3)-{x-1)=0. MooToMy CHOBa HARO PACCMOTPCTS AIBA CHAyMad:
WK X + 3 = 0 (orgyna x = —3), wnu x — 1 = 0 (oTxyma x = 1). DT 484 4HCAR
HBAAIOTCA USNBMH W Taxoke GYIYT PeLICHHAMH 3aaa%,

ChenoBaTenbHO, YPABHCHNE HMEET TPH UENOUHCTCHHDBIX perrenus: x = (),
x==3 x=1.

Heckonbpko Gonee COXHBI NOAX0/ MCNOABIYETCA IIPH PEIIEHHH YpaBHEHHUH
¢ ABYMS HEH3BECTHRIMM: AEAHMOCTb LISHTBIX YHCEL.

Tipumep 3

HaliTi TakHe Uebe JHAYCHWA X H ¥, KOTOpLie SBAAIOTCA PelIeHHAMH
ypaBHeHs (x+3Xy-2)=7.

Tpexae Becero, TMETHM, MTO €C/H X M Y — YHACAA HE LIS, TO YPABHCHHC
HMeeT GECKOHeTHOS MHOXECTBO penreHuil. Hanpumep, soasMem moboe
IHaYeHMe X (IVCTh.x = —(0,5) 1 HalkAaeM [UTF HETO ¥, KOTOPOE ABINACTCH PCILCHHCM
aanroro ypasHeand, ToacrapuM x = — 0,5 B ypapsenme: (0,5 + 3)(y — 2) = 7
R 2.5(y-2)=Tumy—2=28 otxyaay=428.

QnHaKo, IO YCIOBHIO 3aJA9H, MHGHA X M ¥ ~— tennie, [Toaromy uncna (x + 3)
B (y — 2) Takxke uensie. Jlepag yacTh YpasHEHHN BPEACTABAAST COGOH
Npou3BcACRHE ABYX Uennx gucen. [1o3TomMy pasnoXuM H NpaBylo YacTh
YPABHEHHA HA TIPOH3IBENEHHE ABYX HENbIX uncel: 7=1-7uan 7= (=1} - (=T).
Hanee HeoBX0MMO PACCMOTPETE HCTHPE CTYHA: .

x+3=1

a) y__z_?,mynauaxommx=-2y=9;
x+3=7
y=2=1 H noAysacM x =4 y=13;

x+3=-1 = —dp=—5:
B) y_z__?umuecux y=-=5



1y y—2=-1  morydaeM x = 10y = 1.

TakuM 06pasoM, YPaBHEHHE KMEeT 4eTHPC LICNOYHCACHHBX PEIICHHSA:
x=-2ymQ y=4y=3 ym_4y=_5 x=_]0y=],

B Gojee cNOXHHX cAYYasAX JieBasl JacTh YpaBHEHHS pacKiaaHBacTCH
NPEABAPHTEIBHO HA MHOXHTSIH.

Npumep 4
HaitTi TAKIX nBa LEAKIX YHCIA, YTOOBE MX CYMME PABHARACH HX MPOHIDEACHIIO.
{TyCTE OIHO M3 ITHX YHCEN X, BTOpoe — y. Cpasy NoIyuaeM YpaBHEHHe X + y=XJ.
3anMuieM YPaBHCHHC B BHIS: X + ¥ — xy = () H PAINOXHM €I0 NEBYIO 4aCTh HA
muoxutenn: (x—xph+y=0, x(1-y}+(y-1+1=0, x{-y)-(1-y)+1=0,
(1-pXx=1}+1=0 wnu (1- y)Yx—1)=-1. Teneps AeBas wacTs ypaBHEHUS
PATONEHA HA MHOXKHTENH H T. K. X H ¥ — LieAble yuena, To # (1 — p), (x — 1) —
uenwie yuena, NMpapan 4acTh Takxe MoXeT GEITh MPCACTABICHA B BHAC
MPOH3BCICHHA ABYX LEABEX yHeen: —1 = | - {(—1). Hanee paccMOTPHM ABa ciydan:

1-y=1
a) {x_{g_l,orxynauaxommx=0y=0;

l-p=~]
0) {x-ﬁ:l » OTKY/IA HaxomuM x =2y = 2;

Urak, ¢cTh TONBKO gBe NApk] Taxux yicen: 0 H Qa2 2.
JocTaTouHe YacTo NOgoOHNEe YPAaBHCHHA MOrYT BooOlIC HEe MMETB
UCAOYMCREHHEIX petieHui.

Hpmmecp 5

JoKa3aTh, 4TO HE CYIIECTBYCT TAXHX LIENBIX YHCEN X H ¥, KOTOPHC ARITIOTCR
PELUCHHEM YPaBHEHHA .1‘(x+ 1=2y+1.

B Aesyi0 YACTh YpaBHEHHA BXOOAT ABA MOCHCAOBATENEHDIX LETEIX YHC/IA X W
{x + 1}, noamoMy omHo 13 HuX Gyaer serHuM. CReaOBRATENbHO, ICRAS HACTD YPARHE -
HHS SBSETCA YHCHOM YCTHEIM. TTparas 4acTh Npit AKX ¥ ABNAETCH HHCAIOM HEYeT-
HEIM, T. K, HMeeT B 2y + 1 (MHCAO i acncHMH Ha 2 AacT 0CTaToK 1),

Tak KaK YeTHOE YMC/IO HE MOXET PABHATECHA HEYETHOMY YHCITY, TO LEABIX X H
7, YAOSTETBOPAIOIIHMX YCROBHIO 38184H, HE CYLICCTBYCT.

TTpumep 6

Ha anrofase ecrw MalllNHE Tpy30MoaseMHOCTEIO 7 T H 10 T. Hano nepesestu
125 T rpy3a, NCAOAb3YM 3TH MAMIHHBI H 3arpyXafd HX NOJAHOCTHI0. CKOMLKO U
KAKHX MALIHH HAZO Henonb3oBaTs? Kak orpaHHuNTLCH HAHMEHDIIHM YHCIOM
Mamnn?

Tiyets BRIO BIHTO X CEMUTOHHBIX H )y JeCTTHTOHHBIX MalMH. Torna ceMHTOH-
HLI¢ MAIEHK TIEPEBE3YT 7X TOHH TPY3a, ACCATHUTOHHMEC MAIIHHL — 10y TOHH.
TMonyuaem ypasuenue: 7x + 10y = 125. Halinem H3 31010 YpasHcHUa y:

= 12513?1: = 120+l(f)-?x) =12+ S;(’:’x . Tax kaK 12 — YHCAO0 HATYPANBIIOE, TO
y GYmeT TAKKe HATYPAIBHEIM, €C/IH Apo0b CTAHET LICMBLIM THCROM.
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D70 BO3MOXHO, ¢CIH HeA0e YHCNO (5 — 7x) Gyaet kpatho 10. lerko momobpath
HaTYpaiabHBIC X, YAORACTBOPAIOLIHE FTOMY YClosmo: x = 5, 15, 25, ... OBHaKo y
AOAXKHO OBITE YHCAOM HATYPAAbHMM, modToMy 125 — 7x 2 0, Orciona
xS%= 172 . CnenosaTenLHo, Wa NoaospaHHENX X MOAXOLET TOABKO IBa: X = 5
(ona Hero y =9 ux= 15 (i vero y= 2).

[ip# 5TOM B nepBoOM cryuae NOTPeGYETCH HAHMEHBILEE YHCHO MALLIKK: X + )=
= § + 9 = 14, IciiCTBHTENDHO, N0 BOIMOKHOCTH (MTOGH MAIIUHH GbUIH
NOJIHOCTLIO 3ATPYHEHE) HAAO HCNONLIOBATE MEHUMAUIBHOS UHCNO MAIIWH MATOH
TPYIOTIONBEMHOCTH H MAKCHMANBHOE — BOABLIUOH, YTO H BHINOAHAETCA AAA
MePBOTo CAYYAN.

OrBer: HANO BAATH 3 COMUTOHHLIX B 9 ACCATHTORHBIX MALIMH HIH 15 cemu-
TOHHEIX H 2 AeCATHTOHHBIX MAIUMHBE B NIEPBOM CiTy4ae GYACT HCTIONLIOBAHO
HAHMCHBLIeE YHCAO MaLKH {14).

Tipumep 7

JoxkaxnTe, YyTO YpaBHCHKE 49x7 = 63x° + 56x— 456 =0 He MMeeT LeALIX
KOpHCil.

3anumem ypasnenue B Briae 49x° —63x° +56x=456. B nesofi wacTn
YpaBHeHHA Bee KOMDHULUHEHTI NPH PAVTHYHEIX CTElEHAX HeH3BeCTHOMH X
Kpatib 7. MooToMy TIpH N0GOM LEAOM 3HAYEHHM X 3HAUECHHE BHPAXEHHA
49x? - 63x* + 56x xparTio 7. B npasoit acTy YpaBHEHNA HAXONHTCA YHCO 456,
KoTopoe fenures Ha 7 ¢ ocrarkom 1. TMonyyacm npornpopeusic. Moatomy aaHHOE
YpaBHeHME He MMEeeT HeNbIX KopHeH.

Tipumep 8

B 0300pOBHTENBHOM AETCKOM JAFEpe MMEIOTCA YETHIPEXMECTHHIE H
BOCHMMMECTHLIC KOMHaTH. MOXHO K pasMecTHTs B Jarcpe 426 nereil Tak,
uyTO6H B KOMBaTax He OBLRO CBODOIHBIX MECT.

IycTh AeTeH YDANOCH PAMECTHTD, H GBI0 HCTIOABIOBAHO X YCTHPEXMCCTHRIX
H ) BOCEMHMECTHRIX KOMHAT. ITpH 3TOM Bee MeCTa B KOMHaTax 3aHATH. Toraa p
HeTHPEXMECTHLX KOMHATAX GYAYT pacnonoXeHs 4x aeTel, B BOCBMUMECTHBIX
koMHarax — By gereit. Tak kKax ofmee wncno aereil 426, 70 nonyvacsm ypapHeHHe
4x + 8y= 426, Yuecna x u y no yenosuio uennie. [ToaroMy uncna 4x v 8y kpaTem 4.
CaegoBaTeIbHO, IHAYEHNE BhipakeHHua 4x + 8y xpatHo 4. [Ipaean wacte
ypaBHeHHS 426 aeautca Ha 4 ¢ ocratkom 2. FlonyyaeM npotHeopedHe. [Toatomy
ypapHcHHe 4x+ 8y =426 ke umeeT pewieHni B UeNkix yucaax. Urak, pazmecTHms
neteit TpebyeMmnm o6pa3oM He yaaeTcd.

IV. Jazanne Ba ypoke A HA ROM

1. HaliTh ucnouHeIeHHEIE PELIEHHA YPABHEHHA:
a) (Bx-1)4-2x)5x +9)=0;
) (3+ 2x)dx +8)x~3)=0;
B) (4x—3)6+2x)5+ 3x)=0;
1) (x+4)2x + 6)3x —9)=0.




H I LS DRI X
Omeemu: ) 2;0) -2u 3; ) -3;r) -3 u 3,
2. PclulTh YpaBHEHHS B LIENBIX YHCNAX:
a) x' +2x-3=0;
6) x*-2x-8=0;
B) 2x 4+ x—-1=0;
N3x-x=-2=0;
B 3+ Tx +2x =0
E] 2x’-x’-6x=0.
Omsemw: a) —3 W 1; 6) —2 1 4; B) =1; ) §; 1) =2 u 0; ¢) 0 u 2 (yKkaszaHue:

DT K VYOt

e

RYLNMHRO

PAIOAHTE HA MHOXHTEIH JCBYIO MaCTb YPaBHEHHA),

3. HalfTH tienoyucaeHHSE peIIcHHA YPABHEHHA:
a) (x-1)y+2)=3;

6) (x-2)(y+1)=5;

B) xp+3x+2y=1;

) xy+dx—y=5;

0 X’ +5p+6y7=3;

€) 2+ 3+ y2 =5

Omeemer: a) (4; —1), (2; 1), (=2; =3), (0; -5);

6) (3; 9, (1; —-6), (7: 0), (—3; ~2);

B} (5; =2), (=% —4), (-1; 9, (-3; —10);

r} (4; ~1), (=2;-3), (2; 1), (&; ~5);
m(=32,3-2.(1,-2),(-7;2);

e} (4, -3), (—4;3), (-4, 9. (4, -9).

(YkasaHue: B, I — BHpa3uTe AKCOYI0 HEU3IBECTHYIO Y€ped APYTYIO; A, ¢ —

PA3IONKHTE JIEBYIO YACT YDRBHSHHA Ha MHOXHTENH).

4. TpH KaKHX UEMHX 3HAYCHUAX a APOsh A Taroke GyacT UEHRIM YWCIOM;

) A=7a’-—50’+30—-4; 6 A=8:r‘+5a’—4a+3; 5 A=6a’—Sa—2;
a a 2a-1

15¢°+7a+3 _6a’+a-5 _6a-5a+4

DA==g WA= ) A== =5

Omsemu: a) £1; £2; £4; 6) £1; 43; 8) 0; £1; 2; r) £I; n, e) Taxux a Her
(Vkazanyie: B BRIPAXKEHUH A BHEHTE LEAYIO H NpobHYIo yacTH).

5. JoxaXuTe, YTO YPABHCHHE HC HMCCT LICbIX KOPHEH:

a) 3x? -9x-301=0; 6} 8x* -12x-506 =0;

B) 11x* +22x* —44x+67=0; ) 5x* = 100x° +25x% = 10x +17=0.
YKazaHHe: YuecTe AETMMOCTD KOXDOHLIHEHTOB YPaBHCHHS,

6. JokaxmTe, TO Ha ganHo# mpaMolt HeT HY OAHOH TOUKH C neo-

YHCACHHBIMH KOODAHHATAMM:

a) 123x+ 612y =2515; 6) 104x+ 316y =T613;
8) 313x+85y=714; r) 77x+121y = 1376.
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Yxazanme: IpH LeINX 3HAUEHHAX X H ) &) IeBad YacTh KpaTHa 3, npasaa —
DeNHTCA Ha 3 ¢ ocTAaTKOM; 6) NieBas YACTh KpaTHa 4, paBas — JCAHTCA Ha 4 ¢
OCTATKOM; B} JCBAg YacTh KPaTHa 3, npaBas — ZEANTCA Ha 5 ¢ OCTaTKOM;
) nepad yacTh KpatHa 11, npapad — Aemurea Ha 11 ¢ ocTaTKOM.

7. Aps n060M LEKOM 3HAYCHHH # HalIHTC OCTATOK OT AeICHHA BHIPAKCHAA
Ha 5:

2) (4n+3)6n-7)-(2n+1)2n-1); 6) (Tn+3)n-1)+(n+1)n+1);

8) (6n+1)n+5)-(2n+2)3n-5) M @n+1)p+ 1)+ +3.

Omeem: a)Y0;6) 3;8)0; 1) 4 {yxaaaune packpoiiTe ckolKH H YNpOCTHTEC
BHIpaXeHUE).

8. Nokaxute, ¥T0 NpH MOGOM LEAOM 11

a) m{n+1) aemmrea ua 2; 6) n{n+ 1)+ 2) menares Ha 6;
B) 1 + 31 menHTCa Ha 2; v) 7 =n pernrea va 6;
M) n’ —n aenutca Ha 6; €) m* +3n% +2n penwrcs Ha 6.

Yxazanwe: a) n 0 n + | — B2 NOCACAORATENLHBIX LENBX MHCAA M OMHO U3
HUX JCIHTCA Ha 2;

G)n, n+ | p+ 2 — TPH DOCNSAOBATENIBHBX LIENBIX HIHCAA, ONHO W3 HHMX KPaTHO 2,
Npyroe — KpaTHo 3;

B) 3aNHCaTh B BHAE n’+3n=n(n+3) W NIOKA3ATH, YTO OOHO U3 YHCEI nH A + 3
YETIIOE;

r) 3anucats B sige 7 —n=nlr’ — )= (n—1p{n+1) 1 yaecrs yxasanue 6);
1) 3anucats B Buae # —n=alr®— )= nlP 1\ + =rln-1)? +n+1)

(1) - 4 0)= (n=1pr{n+ e + n+ 1P =4 1) w mnst amcen n = 1, m, .+ 1
Y4eCTh yKazaHue 0};
¢) 3anucath b puxe 1+ 37+ 21= i +3n+2)=n(n+1) n+2) n yuecrs

yKazaHue 6).
9. HokaxuTe, 41O

a) »* ~| menurca Ha 8, ecnu ¥ —1 meAMTCA Ha 2;

6} n* —4n nenwtesa Ha 48, con 7’ —dn geNRTCA Ha 2,

PewcHne:

a) n’—l=(n—an+l).0quumw.'-rmn— 1 1.2+ 1 283 NOCMCAOBATCABHBIX

yeTHBIX YHCAA. Torna oAHO H3 HMX ACTATCR Ha 2, ApyToe — Ha 4, TponseencHue
TAKAX YHCCH JEINTCA Ha 2 -4 =8,

6) 1 —4n=r{r? - 4)={(n-2)n{n+2). Tax aK 370 WHCNO HenNTCA Ha 2, TO
n—2,nn+ 2= TpH NOCICAOBATCABHEIX YCTHHX YHCAA, TOTAa ooHO U3 HUX

UENHTCR Ha 2, Apyroe — Ha 4, TpeThe — Ha 6. TIpoH3BeeHIe TOXIX MCEN DCTHTCA
Ha2-4-6=48,

V. Iloapegense wroros ypoka



Vpox 30. PannonambHbie YRcaa
Ileav: naTh NOHATHE 0 MAOKECTBC PALIMOHANBHELX YHCE.

Xon ypoka
1. Coolnenne TeME H DETH YPOXA
11 ITopTOpenme B 3aKpeNieHne NPOENCHHON MATEPHAIS
1. OrBeTH Ha BOMPOCH MO AOMANTHCMY 3A0aHH0 (pa30op HEPEUICHHMX

3anav).
2. KOHTPORDb YCBOCHHA MaTepHana {caMocToaTeNLHAaA paGoTa).

Bapwant 1
1. HaifTH BeaoMHCICHHEE PEMIEHHA YPABHSHHA:
a) (2x-3)6-2x)3x+8)=0; 6) xp-2x+4y=11L
2. MlokaxmTe, YTO YPABHCHHE HC MMEET LISAHX KOpHeH:
a) 5x*-15x-308=0; 6) 9x+18y =736.

Bapsanr 2
1. Hailtti uenovncneHHb¢ petucHus YpaBHEHNA:
a) (5x+ 2KS-—4=xI3x—-7)=0; 6) xy+5x-3y=17.
2. JoxaxkuTe, YTO YPABHEHHE HE HMOET LIENBIX KopHeH:
a) 5x* +20x-423=0; 6} 1lx-33y=641.
1. Haywenine 102000 MATEPHARA (OCHOBIAIE DOHATHA)
Obnxnosetnodl Apotaio HAZHBACTCA YHCAO BEIA % (rac m— Ueoe YHCAQ, a
3 27 -5 -0
— natypansHoe). Hanpumep: — RRTE 5 --2—
Yneao m HA3BIBAIOT THCANTENeM APODH, & HHCIO I ~ SHAMEHATEREM APOGH.
Besxoe Uenoe YHCA0 MOXHO TAKKE PACCMATPHBATL KaK 00LKROBEHNYI0 Apohs
=7 0 5
¢0 3HameHaTenem 1. Hanpumep: ~7=—, =—, 5=—.
HanoMHuHuM ocrossioe cpoficTBo gpoeil: eclii YHCIHTEAL W 3HAMEHATENL
Aannofi xpofis YMROXKHTE HIN PASEINTS HA OZHO H TO e (HE PARHOS HYIO) YRCRo,
TO AOAYMNTCA OpoOhb, pABAAR AaRHol ApobH.

Hpamep 1
PaccMoTpaM apobb is . YMHOXHM €€ UNCITHTENE H B1aMEHATEND HA YucIo 2,
9-2 18

Ionywaem opobn -]-5-3=E S'I'anpoﬁbpasuanauuoﬂ

Pmmmnwhmummcmmnpoﬁu Hawcno(—‘.’o) NoayyacM
9(—3) =3_3
15:(=3) -5 5°
9 18 3

T-%n"s Hmuymmyuwunpoﬁbummmmmmnm PaSHLIMH

criocobaMH.

— OBHKHOBEHHHE APOGH.

Npobdr 312 gpobb Takxe paBHa AaHHo#t. HTak, uMeeM:
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O6KHOBEHHAn ApobL . waawsactos npARKMMEol, ccnu |m| < 1, v Henpa-
BeREOl, SCNK | 2 m,

Hpumep 2
a).[lpoﬁb-:l’; — NpaBWIbLHAg, T. K. (| =1 < 3.

6) [ipoSs I—; — NpaBUAbLHAd, T. K. 7= —(-7) = 7< 15,
B)ﬂpoﬁb% — HenpaBHabHAdA, T. K. |9 =9 > 8.
r) Apob _TS — HCRPaBWIbHAA, T. K. |-5| = —(=5) = 5.

1) Jpobb 'T" — enpaeunbhan, T. K, |-1] = =(=11)= {1 > 3.
Henpasstabaan apofs MoxeT GLITH 3AMUCAHa B BHIE CMeliasnol npobH, T ¢.

apobi, conepxaleit uenyio # xpoSHyIo 4acTy. Hanpumep, %- l%; -:55—=—l;
-1 2
—_=-3=,
3 3
PaccMoTpimM Gosice CNOXHLIE 3a5a M 3TOTO pa3acha.

Tipumsep 3
+5
Mpy KAKHX Oeabix 3HAYCHWHX g npode A =z—+§ Oyner UeABM vHcom?
Haittn Takne usicna A.
Brapeaum B 4ncne A Takoe cHaraemMoc B SHCAHTENE, KOTOpo¢ (63 OCTATKa
a+3 2 2

OCHHTCA HA 3SHAMCHATCND: A-(a+3)+2— t =1+ .
a+3 a+l a+3 a+3

Yro6u OpoGb A crana HeTHM SYHCaoM, HEOBXONHMO, urobul Apobb %

CTaNA LenkiM yncnoM. Tak Kak @ — uenoc 9ucio, To 1 4Hcho (g + 3) — tenoe.
Moatomy (g + 3) Aomxno GHTH genuTenemM yHena 2. Yucno 2 HMeeT AeauTens
11 u £2. IosroMy HeoOXOMMMO PACCMOTPETD YCTHPC CAYIan:

aye+3i=],okyrag=-2n A=|+_?.=3;
Glat3=—|, okyiaa=—4n A=l'l-—21-=—l;
Bla+3=2,omynag=-1n A=I+-§-=2;

Na+3=-2 oxyraa=-5n A=l+i2=0.
Tipumep 4

Joxasars, 4yTo cyMMa ABYX OOWKHOBEHHBX Apobcl Takke amaeTca
oOnixHoBeHHOH apobbio.



&nuwcuomymoﬁumcn BTOPYIO — smme (mcma Uenbe

aHcha; 1, b — HaTYpanbHEE uHcAa), Teneps Haftnem cym{y THX Apobeit:

d +-:- = _mb-i-_bna = % Taxkum ofpazoM, cymmy apobieil yaanocs NnpeacTabuTs
n M

M
B BHIC The yHcanTens M =mn+no APASETCA DENLIM YHCAOM (KaK

NPOHIBGACHHE HATYPAIBHEIX H OSNBIX THCE mb B 1a U MX CYMMA), 3HAMEHATENh
N =pb aBngerca HATYpaNbHBIM YHCAOM (KaK NPOM3BEACHHE HATYPAIBHBIX
qHcen # | b).

TaknmM oGpasoM, CyMMa Jbyx OGBIKHOBCHHEX OpoGeii sunseTes oGHIKHO-
BeHHOI ZpobEio.

Jbyto ofeBoneanyo Apobs MOXHO 3aIMCeSTL B BHAC aecanaunol apobu,
PAICIHE «YTOIKOMS ©C YHCIHTEND Ha SHAMEHATE/b,

Hparep 5
3 59
QGpatHTs B ACCATHYHYIO Ipobe: a) E'G) o
a) 340 6 s59lt10
~300(0,07 Wio,ssﬁ...
28 550
_m 400 ]
20 330
0 : 700
660
40.

B cnayyae a) Opina nosaydeHa KOHEYHaA AeCATHYHAA Apobb: %=0,075.

B cayuae §) nerko yBHASTD, YTO NOCAE BHMOAHEHIEOrO OefleHHs BHOBL
noaAy4acTca OCTaToK 40, M npoucce AeaeHHs Oyner HeorpaHHYeHHO NPOaon-

59
KATBCH (0TMEYeHO ckoBKoll cipara). Tlosromy nonydacM: o= 0,5363636...

feCKOBETHYI0 IIEPUOTICCEYI HECATHYHYIO ApoOe. TTpH ITOM MOBTOPAIOIHAACA
rpynia undyp HasLIBaeTCA NEPHOACM. TTPHHATO NEPHOR YKa3KIBATD B ckofKax:

0,5 36 36...=0,506).
Lo

VyuTeiBas, Y10 KOHCTHAA ACCATHIHAA Apo0h HE M3MCHHTCH, €CIH NOcne
aocnearedi UngPR JAMHCATL 0G0E XoaMuecTBO HNell (anpumep, 0,075 =
=0,0750=0,07500 n 1. 1L.), KOHeuHbiE NECTTHYHBIC TPOSH MOXHO PacCMaTPHBATL
Kak GECKOHEYHHIE NEPHOAMMECKHE ACCATHYHBC Apo6Y ¢ MEPHOAOM HYAb
(nanpumep, 0,075 = 0,075(0)). OnHako 3aMCTHM, TTO NCPHOA HYNB HEKOTAA HE
yKaznpaeTed.



Yoo« 30. Pauyonanstise wcne 119

Taknm obpazoM, molas obuixmosenuas NpoGh % MOXeT GHTh NPeACTAB/ACHA
CRMHCTBCHHBIM 00pasoM b bHae Becxoueunoil nepuommreckoll aecarrmiol npobn,

Cnpaseganeo Takxe H o6paTHoe yTBepxaenHe: mobas Geckoneunan
DEPROANTECERS ZeCKTHIHAN APoDE MOXET OWTH NPEACTARIEHA CAWHCTBEHHEIM
ofipazoM B siae o0uKRoBeRmOH Apobu % .

Ha nipyiMepe paccMOTDHM, KK NPOH3IBOINTCA TaKoe ofpaleHue,

Ilpsmep 6
OGpatHTs B 0OGKIKHOBEHHYIO ApoGh: a) 1,6; 6) 1,(15).
a) Cpasy sanumeM AaHHYIO Apobb B BuIe COMKHOBSHHON M BLITIOHHM
6 .3
cokpawmenve; L6= l-l-6= 1=.

8) OGoaHauHM FaHHOe YKcAo Gyksoit x = 1,(15) = 1,1515... Tak vax nepuon
IToil APOGH COLSPXUT BPe LHDPH, TO YMHOXHM YMCIO X Ha 10° = 100 1 nomywsM
100x = 115,1515... Teneps Hataem pastocts yucen 100x u x: 100x — x = 99x =
= {15,1515... = 1,1515... = 114. Aan HaxoxneHHA X NUTy9acM YpaBHeH e, 99x =

114 38 5
= | 14, oTKyDa x=¥=3—3'=|§.

MpopepiTs: MOAYMEHHBE PEIVALTATH O4EHB NIPOCTO: HATO OTITL 0BPaTHTL
nonyyeHHHe OObIKHOBSHHBIC APOGH B ACCATHIHBIC,

a) ]§=§ 8 s 6) |_S_=§§ 38 33
55 Slie 333 s
30 50 ]
30 33
0 “170
| 165
s

K coxaneHMio, OnepaliMH Hal Beckonevram newoawe&mwu DECHATHIHEIMHA
dpolamu BENONHATL HaOMN020 croxckee, CaMbii npocmoil crocolf peLICHAA TAKHX
3amaq: nepesecmi TR IpobH 6 ofaicHoaennbe N uROINUMD delicmatn ¢ HUMH,

Tpurcep 7
Buiusicants (1,(3) — 1,(6)) : 0,021).
a)x =1,(3) = 1,333... VMHOxHM 3710 uncho ua 10 n nomyuanm: 10x=13,333...

Torma 10s— = 9= 13,333...— 1,333...= 12. Hteen 9= 121 x = - = 3 =12,
6)x = 1,(6) = 1,666... VMroXHM U 310 uncao Ha 10; 10x = 16,666... TTonyuaem

10x — x = O = 16,666... — 1,666... = 15. Mreer 9x = 15 1 x=%=§=1§.
B) x = 0,(21) = §,212]... YMHOXUM 310 qucno Ha 100 H noayyum; 100x =

=21,2121... Torna 100x — x = 99x = 21,2121... —0,2121... = 21, oTKyna 99x = 21
21 7

H X == e



Teneps 3alMILEM ITOT IPKMEP ANA NONYYEeHHBIX 0OLIKHOBCHHRIX Npobelt:

1 .2 .? 1.7 __l_ﬁ______
['3"'] B 3B 37 1(71428),
Taxum ofipasoM, MoAyHacM Apobh -!?—,l—=- 7--1.(5?1428)

B 3aKmoueHHe 3TOTO YPOKA CAS/ASM OCHOBHOMN BRIBOJ: K PANHOHATLHLIM
WHCAAM OTHOCATCA: LE/IbIE THCIR, ODMIKHOBEeRRbIC Apota, ROBETHME MECHTHEEI
Apolu 1 Geckoneunnie gecaTwumie apobu. Bee panMOHANBHBIE YHCNA MOXHO

m
NPEACTABHYD B BHAC — (FOC /M — LICAOC YWHCJO, # ~ HATYPAIBHOC MHCIO),
MHOXeCTBO PALHOHANEHHX Yucen o6osHavaloT Oykeoil 0.
JaMe™M, YTO pasHEIe BecKOHEeMHbIE AECATHYHBIC NEPHOAMYECKHE APt
MPGACTABMNOT PAsHEIC paUHOHANEHME yncna. MekmoueHHeM SaasioTes gpoln
C fIEPHOMOM 9, KOTOpRIE CYHTAIOT ApyTodi 3anHCHID Apobeit ¢ nepuonoM 0.

Tipumep 8
a) 2,(9) =2,99.., = 3,00... = 3; 6) 2,37(9) = 2,3799... = 2,3800... = 2,38,
Beckoneunbe JeCATHIHEIE OpobH ¢ nepHOAOM 9 3aMeHAIOT ApobaAMU
¢ nepuonom 0. [pu obpamenun obukHoBeHKHON ApOGH B TECATHYHYIO HE MOXET
MORYYMTICA P0Gk ¢ nieproaoM 9,
IV, KoHTpoIMHbE BONPOCH
1. Kakne 4HCRAa OTHOCATCA K PALTHOHANbHBHIM?

2. B kaxoM BIJ¢ 3aMTHCHBAIOTCA PALIHOHATLHBIC THCIAT
3. Kak 0603Ha%a10T MHOXECTBO paLHOHANLHELX MUcen?

V. 3apanne ma ypoxe
Ne 255; 257, 259 (a, B, A, X, H); 260 (6, B, r); 261 (a 6, B); 264 (a, 8).
V1. 3asaume sa oM ‘
Ne 253; 254; 256; 258; 259 (6, 1, €); 260 (a, A); 261 (r—e); 262 (a, 6); 263,
I. Teopuecxue 3aMARRA
1. lokaxnTe, 9TO CYMMa, PasHOCTb, IPOM3BEICHUE, YACTHOC ABYX
PALMOHA/ILHEIX SHCS TRIOKS ARMASTCA PALMOHANLHEIM YHCAOM.

2. 3anymmre secsaTHYHYI0 Apobb B BiHAc obuikHOBEHHONR ApoGu: a) 1,(3);
6) 2,(7); B) —3,(16); 1) —3,(28); 2) 6,5(21); ) 7,1(27); %) 4,(163); 3) 5,(234).

4 1 25 _.7 313 16 523 28
. __..=]....; —=2—: ..._=_3_; ——fe
Omeemu:: a) I 6) ) B) %9 - 299 r) 99 99

6456 _ 1076 _ 86 .
990 165 165
056 _392_,7 419163 5229 SBI .26

9990 55 - 55 % 559 ~*999° 999 111 - Tl

Peuichne:
2) OBosnayuM x = 1 (3). Toraa 10x= 13,3} u 10x —x= 13,(3) — 1,(3) = 12,

win 9x = 12, oTxyna x=-g-;
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6) OGosnauuM x = 2,(7), Torma 10x =27 (7) u 10x — x = 27,(7} — 2,(7) win

Ox =25, oTKyma x =-2§s-;
B} OGoaraunm x = 3,(16), roraa 100x = 316,16} 1 100x —x=316,(16) — 3,(16)

WIH 99x = 313, okyna x=%§;

1) O6oaHaumM x = 5,(28), Torma 100x = 528,(28) 1 100x —x = 528,(28) — 5,(28)

W 99x = 523, oTxyna x=%;
) O6o3HaYHM x = 6,5(21), Torma 1000x = 6521,(21) v 10x =65,(21). Haiiaem

1000x — 10x = 6521,(21) — 65,(21) wm 990x = 6456, ovxyma x=%059-;

¢) OGoaHaynM x = 7,1(27), vorna 1000x =7127,(27) n 10x=71,{27). Halimem

1000x — 10x = 7127,(27) — 71,(27) = 7056, orxyzaa x=l;9-—?;;

%) OGosHamM x = 4,(163), Torma 1000x = 4163,(163). Haltnem 1000x — x =

= 4163,(163) — 4,(163) 1 999x = 4159, orxyna x = 4;19:;9 ’

2} OGoarauuM x = 5,(234), Toraa 1000x = 5234,(234). Hattaewm 1000x — x =

=5234,(234) - 5,(234) uanu 999 = 5229, orxyax x =%2£ .

3. Bunomuute achcrensa:

2) 3,6 (0,3) + 6,(4): 2; 6) 0.(6)-2—83- (0.75+1,1(6));

B) 28(3)- 1,2-:.(1)-»1%: i . 0502):(3~1,(1).2,4) +0,8;
M3IB) +1,4:0,3)-2,2; ) 4,3(3) — 0,625 — 2,25 - 0,1(6).

0 42600 250 161 10 52 1) 33
Omoemu.a)44s,6)0,s)24,r)16|5,n)515,c)36.

VIII. Ioapenense HTOMOB YPOKS

¥pox 31, Hppamonamusie mhena
Iess: nath NOHATHE O HPPALMOHANLHEIX YHCTAX H MHOKCCTSS ACHCTBH-
TEAbKBIX HHCEN,
Xon ypoxa

I. Coofmenine TeMM W meH YpoKa

I1. ITosropenne N 3aKpenIeHne NPOHACRBOTO MATEPHANA

1. OTBCTIY Ha BONMPOCH MO JOMAWIHEMY 3agaHMie (pa3top HepeleHHBX
3anav).

2. KoHTPOAE YCBOSHHS MATEPHANA (MHCBMEHHBIA onpoc),



Asariay §

Bapuant 1
1. Kaxkpe 9Hcna OTHOCATCH K PALHOHANBHEIM?
2. 3anuiKHTe ASCATHIHYI Apobhb B BHAC COLIKHOBCHHOH!
a)2,75; G)0,(7); 8) 0,(73).
3. [IpeacrapeTe B BHAOC AccATHYHOH Apobu uMco:
1 3
a) 0’ 6} T
4. Hattazre 3 2,8 — 11,6,
' Bapsuanr 2

1. B xaxoM BHAE 3AMHCHIBAIOTCE pALMOMANBHBIC MUCAA?
2. JamAumre ZECATHIHYIO Jpobb B BHAC 0GKHOBEHHON:
a) 1,25; 6)0,(4); 1)0,(37).
3. MpcacTabBbTe B BHIE DeCATHYHOH KPOOH YHCNO:

1 3 )
a) 40 * 5) l 3 *
4, Haftawre 2+ 3,7 = 10,9].

IT1. Haysenire HOBOTO MATEPHANA (DCHOBHDIE NIOHATHA)
PasymecTcsl, KpoMe PAaLHOHANLHBIX UHCEN CYHICCTBYIOT M ADYIHE YHCIA.

Hpumep 1

PaccMOTPUM BECATHYHYIO BeckonedHyio apobs 0,10110111... . B 3toM uncae
foche JamsToi Bramucana uudpa 1, notom 0, aarem 11, motom 0, aanee 111,
notoM O uT A

9ra npobb ARNALTCA GECKONEUHON H HENEPHOIHYSCKOH, T. K. KOIHYECTRO
CNHHHL BCe BpeMA yBeaHanBaeTch. [Toaromy 8 310l Apo6H HeT TOBTOPAIOLUMXCH
rpynn bugp. CneaoBaTenbHo, TAKOS YHAIO (N0 ONPEECACHHIO) He MOXET BbTs
pauHOHAaNbEKM. [ToAoGHEIE YHCNE HASHIBAIOT HPPALMOHANTLHEMH (IIPHCTABKA
<HDP+ O3HAYACT «HEr).

Takum oGpaIoM, HPPALHOHAILEOE MHCAO — AeCATHYHAR OecxoMeunan
RenepHoaEgeckan npobe. MppaunoHanbHoe YHCHO HEML3A NPEACTABHTD B BHIE

m m
OTHOWCHHA - M 00paTHO: M0GOC WHCITO, HE NPEICTABAMOE B BHIE — ,

n
ANMCTCA HPPALMOHANEHBM,

Hpumep 2

JokaxeM, TO CTOPOHA ¢ XBAIPATA C ILIOWEABIY 3 ABAACTCH WPPALHO-
HANBHEM SHCIOM,

JloxaxeM or NpoTHBHOTO. [IPEANGNOXUM, YO YHCNO ¢ ~— PALMOHATLHOE, T. €,
ET0 MOXHO NPCICTABHTE B BWIC HOCOKPATHMOI Apoty (Y KOTopoi YHCaHTENb H
JHAMCHATENL B3AMMHO NPOCTHIC YHCNA — 110 OCHOBHOMY chodteTEy ApoGedi 210 beeraa
MCEXHO CISAETS, PAASCIHE YHCAUTEND H 3saMcHarens Ha 3t HOJE). Torta uncno o

MOXHO 38NMCaTh B BHEC a=% {n = 1), Tlnowiane KBAOPATA CO CTOPOHOI 2 ecTh
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a’ =%’;— — HeCOKPATHMAR ApODL H He ABASETCR HATYDANBHEIM VMHMCHOM {T. K. 22 1 —

HATYpanLHoS YieA0). C apyrol cTopoHn, & = 3 — HaTypaneHoe yMcno. MosroMy
NTyuacM MPOTHBOPEYME: OHO M TO XE MHMCIO @F He MOXET OLITh H HECOKPATHMON
ApOBLIO, T LIETHIM YHCIOM. 3T0 NIPOTHBOPEHHE CBRICTEALCTBYET O TOM, YTO YHCIO0 4
He MOXET ObITD PALHMOHANLHEIM, T. €. ARACTCA YHCAOM HPPAUHOHANBHEM, YHenD g,

KOTOpOE ARARETCH KOPHEM YPABHEHHS & = 3, 000GHANAIOT CHMBOMIOM ﬁTamu
05pa3oM, OBUTO BOKA3AHO, YTO JE — HPPALIHOHANBHOS YHUCTIO.
HWppauHoHaTLHEC YHCA BHEUIHE MOTYT HMETDh PA3NTHELIN BUA: JsT ; 5%

sin%; log,3, x (= 3,1416... — OTHOLICHHE ANMHE! OKPYKHOCTH K & AHAMCTRY)

HT.A

PaunonassHbi¢ H HPPAUMOHANMHME JHCAA HASHBAIOT AeHCTERTCARHMME
wHeAaMH. MHOXecTBO AelicTBUTEAbHRIX YHcen o6o3HayaT Gykpoll R,
Hanpumep, 3,7€ R, J?Te R, Jf-J‘?e R, #+2¢ R, Ha anarpamme npen-
CTABIEHA CTPYKTYPA MHOXECTBA NSHCTBHTENBHMX YHCE,

HeAcTBHTEABHBIE YUCA
|
L ] [ ]
PauHOHANBHEIE YHCAA HppaunoHansHHe YHCAa
l |
[ 4
enbie YHCna HApoCHEE YnCca
Otpuua- Monoxu- QOLIKHO- Hecati-
TeNbHbIE Hy.llb TENbHBIC BEHHBIC YHHE
qucaa YHCTa apoBn Apodu
|
L ] ¥
Kotieitpie BecKOREYHBIE MEPHOAN-
ACCATHYHBE JecKHe AeCATHYHRE
ApobH Ipobn

B MaTemMaTHKe APHHATH 0GO3HAUYCHHA HAHOONES YACTO PACCMATPHEBAEMLIX
MHOXCCTB HHCEN:

MHOXECTBO HATYPANBHEIX uncen — N;

MHOXECTBO LINIBIX uucen — Z;

MHOXECTBO PALIHOHANBHEIX YHCEN — Q;

MHOXECTBO BeHCTBUTENLHBIX WHeen — R,



Mmme@eﬁmwux wECEs NG RuCeosol npamod
Yncironoit 0chbi0 HAILIBAETCS NPAMAA, HA KOTOPOH BHOPDAHE BITANC OTCHETA
{TouKa Hy/Ib}, NOSOKHTEALHOE RANPABNCHNE W MACINTAD.

X

I ¥

0 1

Torsa xamaoMy DCHCTBUTENLHOMY IHCAY Ha OCH , OTBCHACT oupeaecHas

Touxa. [1py 3TOM NONOXKHTENBHEIE YNCTA OTK/IAALIBAIOT CTIPABa OT Touxy 0,

OTPHLATEAbHBIE YICNA — cIeBa. Takke ClIpaBeIIHBO H 0GPATHOE YTREPXACHUE!
Jwoliofl TOsIKe Ha ocH 0X OTBCYACT IPERENEHROE MICD.

Hpinep 3

OmIOXNTL Ha YHCAOBOH OCH YHena: a) —3; 6) —% iB) 2.

a) BoabMeM 4HCNOBYI0 och. C NOMOIbIO IHPKYAS PAcTBOPOM, PABHKIM
COHHHYHOMY OTPE3KY, C/IeBa 0T TOUKH O oTnoiM ToUKY A. OueBUIHO, 3TOH TOUKe
QTBCHAcT 4Uea0 (—1). 3aTeM, He Melisis pacTBOpa UMPKYAA, OF TOUKM A BIeRo
OTKNAALIBACM TOYKY B, KOTopoit orpevact yneno (—2). M HakoHeU TaK e CTPOHM
TouKY C, KOTOPO#H COOTBETCTBYET MKCI0 (—3).

c B A X
1 1 1 ] ] »
=1 =22 -1 0 l
6) Bocronpayemen reopemoii @ancca. MoctponM nponaBoaeHbIii yron KON,
D N
A l
0 T ! 1

x xpg xc K

Ha cropore ON OTAOXKHM ¢ MOMOMHIBIO LHPKYAS oTpe3oK OD, paBHHH
eaHHWYHOMY oTpe3Ky. Ha cropoHe OK OTA0XMM TPH NPOMIBONBLHBIX PABHBIX

OTpeaka AnuHo# X, Torna gg -%-% Teneph coenuHHM ToYkH Cu Du
TOCTPOUM oTpesok ABCD. Toma no Teopeme Maneca: % _%CE =% . Yurem,

a0 OD = 1 1 nonyuum OA =3 . 3aTem BO3EMEM YHCIOBYIO OCh A € MOMOLIBIO
LHPKYAS NeperReceM OTpesok OA RIEBO OT HAUATA OTCYETA.
A X

] L) |
=23 0 1
p) Bocnompsyemcn Teopemoil NMudaropa. MocTporM npamMoili yron KON w
HA ero CTOPOHAX OTMETHM ¢AHMHHYHbIE OTpe3KH OA 1 OB,
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0 1

| |
; B K
Toraa noTeopeme Mudaropa AtaHa otpeaxa AB pasna: AB=yOA? +OB? =
=Vl +P =42.
Tenepk BOLMEM YMCTOBYIO OCH H ¢ TIOMOLLIBIO LMPKYAS MePeHECEM OTPes0K
AB, OTROXHB €ro CIpaBa OT HAYANA OTCUETa.

X

o

T 1 T
0 1 V2

H3 paccMOTPCHHOTO NpHMEpA BHAHO, YTO TONLKC € TIOMOMIbIO UNPKYAA H
Jmeiixy Ge3 peaeunii MOXHO CTPOMTL HA YUCIOBOH OCH He/ibie, PALIOHANLHENE
H HPPAUHORANLHBIE YHCIA.

W3 aByx ACHCTBHTCABHEX YHCE! GONBINE TO YHCHO, KDTOPOE PACNONATacTes
npasee Ha qucaovoi npamoit. [pH oTom GeckoHeuHule ASCATHYHBE ApobH
CPEBHHBAIOT NO TEM Xe NPABAAAM, TO H KOHCYHBIC ICCATHHHEIC ApOOH.

Hlpumep 4
a) CpasHuM uncaa 3,176... H 3,169... . B 2T¥X NONOKHTEABHLEX GECKOHCMHRIX
AECATHYHLIX IpoGAX COB1IaAAIOT Uenkie yacTH U undpw secsTeix, Ho B paspsse
coThiX ¥ nepeolt ApoGH yncio eauHuu Gonbwe, yeM ¥ sTopoti. [lostoMy nepeas
apobb Gonbiue sTopoil. T. €. 3,176... > 3,169... (oM. puc.).

X

e

1 I hal

3,169... 3,176...

CaenoBaTeNbHO, HA YHCAOBON NPMOii NEPBO YHCNO PaciIOIATASTSA Npakee
BTOPOFO.

6) Cpasunm umcna 0,16 v -é— Jpobe % 3anuiucM B BUAC GECKOHCHHOH

JiecarHuHoit apobu %=0.l(6) M CPaBHHM aecATHUHLIC ipobu 0,16 1 0,1(6).

¥ stux apoiell cCOPNRBAIOT LeAbE WaCTH W UHPPH ACCATLIX H COTHX, OnHako y
ETOPOil Apobu HPppa THCAYHEX Gonbie, Flosromy propan Apobe Gonblue

nepooii, 7. ¢. 0,16 < 0,1(6) um 0,16<% .

L B

0,16 1/6



p) CpasHuM uncna 3,1438... u -2,124... . Tleppoe H3 5STHX yucen
MOROXATEbHOE, BTOPOC — OTPHUATENEHOC. TToaroMy nepaoe yncno Gonbie,
T. ¢ 3,148... > -2,124,.,

X

1 L ¥
=LIM. O 3,148...

JeAcTBUTCABHBIC YHCAA MOKHO CKTANLIBATD, BRYKHTATD, YMHOXKATH H ASANTL
{ecsm nenauTens He paseH Hyaio). [eiicTaHa ¢ ASHCTBHTCALHMMH YHCAAMH
0GnanAOT TCMH X¢ CBOHCTBAMH, YTO H ACHCTBHA C PALHOHANBHBMH JHCEaMH.
Mpyx BHMONHEHHH AeicTBUil ¢ AelicTBHTENBIIBIMY MHUCAIMH HX 3aMEHAI0T
NpUOIUXEHHUBMA 3HAYCHHAMHN. TToBRIIAS TOYHOCTL NMPMGTHMEHHBIX
SHaeHHH, Nory4aloT HoNee TOUHOC 3HAYEHHE PESYNLTaTa.

Ilpumep 5

Haigem |1pu6nu$neli|toe 3HAMEHHE CYMMBI HHCENT a=-;: nb=21437....

JanuuicM YHCNO ¢ B BUAC HecATHUHON Apobu a = (,(3). Bo3smem
HPHOAHXEHBE 3HAYCHHR CAAFAEMBIX ¢ TOYHOCTLIO 00 0,1: ¢~ 0,3 H b = 2,1,
Torna cymma g+ b=0,3 + 2,1 =2,4. Ecan s3ats 6onee TOYHBIC NPUOAHXCHHBIE
3HAYEHHA CIATACMBIX ¢ TOUHOCTHIO 20 0,01 (T. &. = 0,33 1 b= 2, 14), TO nosryuum
Gonee TOUII0E 3HAUCHHME CYMMBL: @ + &= 0,33 + 2,14 = 2,47,

Hipumep 6

Haiiaem JmiHy oKpyXKHOCTH U ILIoanL kpyra panuyca R = 3 M.

Bo3smes NpUG/MTKEHHOE SHAYCHHUC X = 3, 14, [iivHa okpyxeocT § Haxoaures
ne¢ dopmyne /= 2gR, Mosromy nomywaem /=2« 3,14+ 3 = 18,84 (m). Mnomaus
Kpyra S HaxaaHTed no gopuyne 5= gR2. [loaromy umeeM §= 3,14« 33 =128 26 (M?).

TV. Kourpo/inHbie Bompoch

1. Kakue yHcna HadsiBaIOTCA HppausoHanbHuIMA? Flpuscnite npimepnl.

2. Kak#e yucna o6pa3yioT MHOXECTBO AeHCTBHTENbHEX uncen? Kax
0B03HAYMAIOT MHOXECTBO NSHCTBHTEABHLIX YAcen?

3, Crpyxrypa geficTBATEABHBIX YHCEN {IMaTpaMMa).
4. Kakue geficTBiTeILHBIE YHCAL MOXHO W KAKHE HENB3A NPeACTABHTL B BUAC

in
OTHOIEKHA — (TAC m — UeNOe HHCO, 2 — HATYPANEHOE YMCID)?
n

5. M306paxeHne AcHCTBHTENBHEIX YHCER Ha YHohoBoit npaMoil,
6. CpaBHeHMe JeICTEBHTENLHBIX YHCEN.

V. 3aaanue na ypoxe

Ne 270; 273 (6); 274 (a, B)Y; 275 (6, B, n); 276 (a, 6); 277; 279; 281,
V1. 3amanue ua aom

MNe 271;272; 273 (a); 274 (6, 1); 275 (a, 1, €); 276 (B, 1); 278; 280; 282.
VI Iloapenenne HTOTOB YPOKa
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Ypoxu 32-33. Ksaaparunie KOpHH,
ApnpmeTeeckuil KBAIpaTHLIH KOpenbh
Heas: paccMoTPET: MOHATHE KBAAPATHLIX KOpHEH H MOHATHS apudMeTH-
YECKOID KBATPATHONO KOpHA.

127

Xon ypoxa
1. Coolmenne TeME B I&TH YPORA
1I. Hay1enne BoBOro Mareprasa (OCHOBHLE HORATHR)

Tipumep 1
Haitry amuny cropoHB KBaapata, ¢C/TH ero MAoWanL pabHa 100 M2,

- TIyeTs AAHHA CTOPOHL KBRAAPATA paBHa x (M). Torza naolans KERAPATsa paBHA
% M2 To ycaorwio »Ta nowans coctTaenser 100 w2, [Monyyaem ypasHeHHE
x* =100, 3anuwem ero 3 prae x2 — 100 =0 H no GopMyne pasHOCTH KBAAPATOR
PA3NOKHM NICBYIO HACTE Ha MHOXKTEAK: X2 — 102 = O wan (x + 10)(x — 10) = 0.
MponssensHHe MuOKNATENCH DABHO HYAO, CCH OOMH U3 HUMX PARCH HYMIO.
MonytacM apa MHHEHHKX ypaBHehua: X + 10 = 0 (ero xopeHb x = —10) u
x— 0= 0 (kopens x = 10). Takum obpazom, ypapHerHe x* = [} umeer npa
KxopHa x = —}0 u x = 10. Keaaparu 31Hx yucen pasunt 100. [Mosromy Takve
YHCNA HAWBAIOTCA KBAAPATHHME KOpHamn M3 ydcna 100, Tak Kak anuna
CTOPOHBI KBAIPATA HE MOXET BHIPAXATHCHA OTPHUATEREHBIM YHCAOM, TO YCAOBHIO
3044 YAOBNETBOPACT TOMLKO OOHH M3 KopHel ypapHeHNA x = 10. Hrax, Annua
CTOpOHL KBagpaTa 10 M.

Kzanparssiv KopHeM B3 HEOTPHUATEABHON0 THCAA 4 HASHIBAKT TAKOC upcae b,

9O e10 XEANPAT paseH ey . B paccMmoTpennom npumepe yncna 10 w —10
ObUIY KBAAPATHHEIMH KOPHAMM W3 MOMOXHTCABHOMO yHona 100, . k. 1 107 = 100

H (=10 = 100.

ApHpMeTHICCKNM KRAAPATHEIM KOPHEM B3 HEOTPHLIATENBHOTO YHCAR 4
HA3LIBACTCH TAKOE HEOTPRIARTEALECE THCNO b, YTO €10 KBANPAT PABEH UNCITY &.
ApndmerHyeckuil xsaIpaTHHH KopeHb 0603HAMAETCA CHMBOJIOM J_ . TaxuM

obpasoM, b= Ja , CCIE SMNONHEHO COOTHOLICHHE & =a (a, b2 0).

Cumeon J- HASLIBAIOT 3HANOM APHPMETHYECKONO KEANPATHOTO KOpHS;
BHPAXCHHS, CTOALICS MO 3HAKOM KOPHA, HA3HLIBAIOT HOAKOPEHAMM SLIPA-
xemmen, 3anuich Va ynTaIOT: <KBAIPATHEIT KOPEHL M3 @ (CAOBO sapHPMETH-
yeCKHit» OPH STOM OMYCKANT).

Hpumep 2
a) Jﬁ=9.n K. ycio & = 9, BO3peACHHOE B KBAAPAT, AaeT YHucho g = 81,
T.e. ¥ =8l

6 L1 aweno b= a nae'mucnoa—lre lz=—l—
) 4-2,-r.x. =3 KBagpare _ ik by rg

B) Ja=0,’l‘. K. YHCNo b = () npM BO3BEACHHE B KBAAPAT AACT YHCN0 ¢ = 0,
T.¢.00=0,



r) J— 4 — He MMEET CMbICA, T. K. HE CYIUECTBYET TAKOTO YucAa b, iToOLt ero
KBRIPAT PASHANCH Ob uMCHY 0 = —4, T. &. YPABHEHHE § = —4 He HMEST pellleHHs.

o) JF:cz »T. K. THC/O & = ¢* 1P BO3BOACHKH B KBANDAT AACT HHCHO g = ¢,
T e (I = ot . .

H3 paccMOTPEHHOTO NPHMEPA BUAHO, YTO OIEPALSIS MIBNCUEHNA KBAAPATHOrO
KOPHS 43 YHC/a OGPATHA ONepausy B03BECHIS YHCIA B KBAUpPar. :

OGpaTHTe BHUMAHHE HE TO, YTO Aps(aeTIMECKHEM KBAAPATHLIM KOPHEeM BCErIa
ARAAETCS! REOTPHUATEALEOS HHCTO.

Tlpumep 3
J; = 3 — apuMeTINECKIT KBAIDATHBUA KOPEHSB, T K. b=320u ¥ = (3 =9=q4.
3aMeTUM, UTO HEAB3A CYHTATh +9 =-3 apHPMeETHUECKHM KBAIPATHBIM
KOPHEM, XOTA W BHIMONHAETCE COOTHOIeHHE H = (—3)* = 9 = 4. OnHako
b =-3 < 0 u 310 3HAYCHNE H — He apudMeTHICCKHH KBAAPATHL KOPEHD.
H3 pacCMOTPCHHOTC HIPHMEPA CACIYCT, Y10 Ja_l = ]al » T K. apHMeTAYCCKHI
KBAZpaTHBIA KOpeitb AOMXCH BHTH YHCIOM HEOTPHLUATENBHBIM.

Tipumep 4
a) ﬁ=|—5|=—(—5)-5,-r. K. (=5)<0.
6 Ji-+3) 1= V8= --¥3)= 31, . meno 1~ 3 <0,

N R e RN R R 7

=~ +J§—J§+2+4=5 . 3aech yureHO, YTO MHCNA (I—JE)H (\5-2) oTpHLA-
TOIBHEIC,
2% c-3ecnnuc-320 c=3ecnicz]

) Vle-3f _lc-q-{—(c-3)wmc—3<0-{3—c, ecmc<3’

3nech F10 ONPEICACHNIO PACKPHIT MOYAL YKeAa (¢ — 3).

Takum ofipasom, YHCno b ABAACTCA apHPMETRUCCKHM KBATPATHHIM KOPHEM
n3uHcnaa(t.e. b= J; ), ecnu sMnoAMHeHb asa yeaoeus: ) b2 0u ) P =a.

TMpu 2 < 0 pupaxeHue J; HE WMCET CMECTa, QOYeBUAHQ, YTO eCiH

NOOCTABHTE BENHYHHY b= J; B YCJOBHE 2, TO MOAYYKM TOXKIECTEY Wa | =a
{CrpaEcIMBOC NPH DOITYCTHMBIX 3HAYCHMAX &, T. ¢. NpH g 2 0).

C nonarieM apudMETHYECKOrO KBAIPATHOTO KOPHA CBA3AHE] TpocTeiline
HEPALUNOHA/IRIDIC YPABHEHNSA H BOPABEHCTRA.

fpumep 5
PeunmM ypasHenve 2f4x-3-8=0,
3aluieM JaHKOE ypapHeHNe B BHAE 2y/4x —3 =8 1 paxiesum obe yacTy Ha
ancao 2. Tlonywnm paBHOCHNBROS YpaBHeHiE 4x -3 =4. [To onpenenenuio
apHPMETHUECKOTC KBAPaTHONO KopHA nMeem: dx—3=4° wan 4x-3=16.
9 .3

Pewnm o10 MMAeiiHOe ypaBHeHHS H nonyymM: 4x =19 n x=—4—=4z.




Peluns YPABHCHHC YX+2 = X,

o ceoficTBY apn@METRYECKOTO KBATPATHONO KOpHA x 2 0 uat =x+ 2, Pewinm
MONYICHHOS KBAZPATHOS YPABHEHHME, 3AMHCAB €ro B BUie X' —x-2=0,
PaanoXcHm NieByio acTh ypaskiennst Ha muosarmen: (x — 2x)+(x-2)=0 ww
x(x—2)+(x=2)=0, uan (x-2)x+1)=0. Tak kak ApoliIBENCHHE ABYX MHOXH-
Tenell PaBHO HYMO, TO XOTA OH OAMH M3 HHX paBeH Hymo. TToaydaem ABa
NHHCHHEIX YpaBHCHI, X — 2 = (} (ero kopenbx = 2)  x + 1 = 0 (kopeHbx = —1),
WiTax, KnanpaTHoe ypaBienue x* —x~2=0 uMeCT ABa KopHA x =2 H x = —|.
Onnako yenosmio x 2 0 yrosaersopacT Tolbko kopets x = 2. Toaromy saHHoe
ypasHeHHe Jx+2 =X HMeer eIHHCTBEHHOE petlleHie x = 2.

Tipwmep 7

Pewum ypasrenue (x+2)x~6Nx -5 =0.

TTpoH3IBeIcHHE HECKOIbKHX MHOXMTENCH paBHO HYMIO, €ClIH XOTA Obl ONHH
H3 HHX paBeH HYJIO, A OCTANBHBIC MHOXHTERH NIPH 3TOM NMEIOT CMBICH.
By HUA X +2 H X — 6 HMEIOT CMHCH NP miofioM 3HadeHun X, BupaxeHHe

X—5 vmMeeT cMbich TOABKO NpH X = 5 2 0, 1. €. x 2 5. TlozTOMY pelLeHHa
DAHHOTO YPABHCHHA AOMAHN GHTE HE MCHMUE YHCA 5, T. €. X 2 5,

Tepamit MHOXHTENL X + 2 B IAHHOM YPABHEHHH PABCH HYAIO MIPH X = —2,
Qn1HaKo 370 pelicHHe HE YIOBIETBOPACT YONOBHIO X 2 5 H He ABAACTCA KOPHEM
AAHHOTO YpaBHCHHA, Bropo#l MHoXHTEAE X — 6 = 0 npn x = 6, Jro WCHO
YAOBJETBODRET YCAGBHIO X 2 5 H ARNAETCA KOPHEM JaHHOTO ypasHeHns. Tperuit
MHOXHTENDB Jx--S =0,ecnux—5=0 wmx— 5=0, 01Kyma x = 5. 210 yucno
TAKXKE YAORNETRODAET YCAOBHIO X 2 5 H ABNAETCA KOPHEM JAHHOTO YpaBHeHNA.
HTaK, naHHOe ypaBHEHHUE HMEET 1BA PelleHHA X = G H x = 5.

Tlpreep &

Pewmm HepanencTBo yx—3 > 7.

Mo onpefeneHUIO ApHOMETHYECKOTO KBAIPATHOrO KOpHA BHpaxeHue
Jx-3 20, T. . nepas vacTh HEPABEHCTBA HeoTpHUATeABHA. TlpaBas yacTh
HEPABEHCTEA — OTPHLATEALHOR THCAC -7, OYeBHIIHO, YTO HepaBeHCTBO OyeT
BCPHLIM NPY YCROBUHM, 9TO OHO BoollIe MMeeT cMuica. HepabeHeTro umeer
CMBICH, ¢C/TH MMeeT CMBIC BRPAXEHHE Jx =3 . D10 BRIpaxKeHne HMeET CMECH,
&CN NoAKOPEHHOe Bhipaxerne x —3 2 0, T e. x 2 3. Urak, pellcHue RaHHOIO
HEPABCHCTBA = BCE YHCNA X, KOTOPHIC HE MCHbUIC uHena 3 (. ¢. x 2 3).

IEL. KouTpoinuLie B0npOCM

1, Naitre onpegeneHne KBAIPATHOTC KOPHA. ‘
2. OnpenencHme apHMETHHECKOrO KBAXPATHORO KOpHA.
3. Tpst KaKHMX YCIOBHSIX v @ =D?

4, inA KAKHX 3HAYCHMIA @ BHIpAXCHHE Ja nmeer cmuien?
IV. 3ananme 53 ypoxe

Ne 288; 289 (6, r, ¢, 3, n); 290 (x, H); 291 (a); 293 (6, 1, €); 296 (8, I, ©);
298 (a, 1, €); 300 (r; ¢); 301 (6).

5 AH. Pypyxun



V. 3azanue ua 1oM
Ne 287; 289 (a, 1, X, k, M); 290 (3, K); 292 (a); 294 (a, B, X); 296 (a, 6, 1);
298 (G, n); 299; 300 (a, G, B); 301 (a).

V1. Teopuecxne 3aJauHA

1. Pemmte ypaBHeHue:

a) 53x-4 =0; 6) 2Jfax+3 =0; B) 2v5x-3 =I;
Nn3N-3x=2 1) 2x+3=x; e} Jxer1=x-g
®) (-aNx<1=0, 3 (9-4x’)Jx—l=0.

4 3

Omeemor; 3) 3 6) - n ,n) 20 ,r) 7 ,11)3 e4x)lu2;)lnls

2. Pewunre Hepasencreo:

a) yx-32-2; 6) vx+52-7;

B) 5Jx+l>-2; ) 4Jx—2 >-3;

mJx+2s0; €) Jx-3so;

X) Jx+2 +4dx=3 >-1,8; 3) Jx -1 +dx+3 =-26;

H) Vx+1+43x+3<0; K) 2V2x -3 +4Jax -6 <0;

n Jx+3+4x+2 <0; M) Hfx+5 +3x-4<0.

Omeemur: 2} x23;6)xz2=5;Byx2=l;nNx22; Nx==-L&)x=3;x)x23;
x2 ;W x=-1; k) x=1,5; 1) pelucHH}H HeT; M) peLIeHHA HeT.

VI1. [loaseRenne HTOTOB

Ypoxu 34-35. Ypaenenue x2=gq
Ifese: paccMOTPETH polIeH e NPOCTEHIETO KBANPATHOTO YPaBHeHHA,
Xoa ypoxa

1. Coobmetie TeMb H BENH YPOKA
I1. TlosTopenne B 3aKpeIcHMe NPOHACHION0 MATEPHANR

1. OTBETH HA BOIPOCH NO AOMAIIHEMY 3a3aBHIO (pa3bop HepelieHHBIX

3a4284).
2. KonTpoms ycpocHMS MaTepHana {camocToaTentHas paboTa).
Bapnaur 1
1. Bamucnure:

a) 196; ©) JO8i; B
2. Petunre ypaBHEHHE H HEPABSHCTBO!

8) 2/5x+2=0; 6)3/l1-2x=2; B) 3x-550; 1 Jax-32-1.



Yoowy 34-35. Ypasrorme x’=a 13
Bapuaur 2

1. BrMHCAHTE:

a) 225 6) J0,64; B) J?i—
2. PelinTe ypaBHCHUC B HCPABCHCTBO:
a) 3J4-3x =0;6) 2J3x-l =3;p) JS-Zx =<0;1) 4J6+5x 2-2.

II1, H3ayucnane HOBOMO MATCPHAN] (OCHOBHLIE NOHNTHA)

PaccMOTRHM IpOCTeHmIce KEANPATHOS Ypaanellie X = g (11e a — MPOH3BOALHOE
YHCA0). B 32BHCHMOCTH OT YHCITA ¢ IPA PEILICHAN 3TOTO ypasueuwl BOIMOXCH
OITH H3 TPEX CTYHAcE,

1. Econ & < 0, To ammoe ypashenne kophedl Be umeer. delicTenrenbHo, ans
oBOno YHCHA X IcBad YacTh YPABHCHHMR X? 2 0, 8 NpaBad 4acTh — YHCHo g < 0,
FloysaeM npoTHBOpeMHe: HEOTPHLATEALHAA BEIHYMHA HE MOXET PABHATHLCA
OTPHUATEITBHOMY YHCILY.

2. Ecu g = {§, To Ypazhetine HMELT SAHHCTSEHHBIR KOPHb, pABNLIE HYDO (T, e.
kopeHbex = 0). Toneko i wnena x = 0 seananHa x* = (1 ypapHeHEE 00pawacTea
B BEPHOE PABEHCTBD.

3. Ecan @ > 0, To ypARHEHNe HMeeT ARA KOpHA X, —-J— H X;= J_
JeHCTBHTSIEHO, IPH NOACTAHOBKE BAAKHOS YPABHEHIHE Y1Ca -J; nonyuaeMm:
(—J; y =(— l)‘ (J;)t =1-a=qa (BepHOE PABCHCTBO), NPH (I0ACTAHOBKE 311aue-
HHA JE HMeeM: (JE} =g (TaKKe BEPHOE PABEHCTRO).

TP BO3MOXHBIX CTYUAs PEHICHHA YPABHEHAA X° = ¢ HMEIOT [POCTYIO Ipadie-
YECKYI0 WUMIOCTPaunio. TIoCTPOHM rpaduk GyHKUKY y, = x° (mapaGona). Jjs
PasiHYHBIX 3HaY¢HU @ nocTponm rpaduk GpyHxkuHK y,=a (npamasn,
NApaneNLHasA OcH abeumee),

B cnyvae g < 0 npamaa y, (mpAMan 1) pacnonoxeHa uwxe OCH aBCUMCe M HE
numeet ¢ napaboniolt y, o6tumx Touek. IMosToMy 28HHOE YpaBHEHHE PeLUCHNUI He
HMeeT.

Y
c 4 B
<3
H
Xax
-1 -1 [A1 122

. o

B cayyae a = 0 npaman y, (npAman 2) conua.naelr C OCbig a0CLIMCS H HMEeT
¢ napaGorioit y, oty obuty1o TOUKY A, abcumcca koropoii x = 0. Tlostomy aanHoe
YPaBHEHHE HMEET EOHHCTBCHHBIN KOpeHs x = (),

B ciydae g > 0 npamas y, (NpAMad 3) pacionoxelia Bbillie OCA abCUHCC H
nepecexaeT napabony ¥, Basyx Toukax B n C. Tak Kak napaGona y, CHMMETpHYHA
OTHOCHTETLHO OCH OPAMHAT, TO TONKH Bu C TakKke CHMMETDHYHL OTHOCHTENLHO
ocK opaHHaT. [TycTs aGCIURCCH ITHX TOYEK X, H X, COOTBETCTBEHHO. Tak Kak x,
€CTb MONOXKATEALHOS YHCAQ, KBAAPAT KOTOPOTO PABLH g, TO X, ABAACTCA
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apHOMETHICCKHM KBAIPATHHM KOPHEM M3 &, T. €. X; = Ja . Tax xax x, ecTo
YHCJIO, POTHBOMONIOKHOE X,, TO X; =~ .

Hpamep 1

2) YpasHeHue x? = {6 uMeeT ABA KODHA X, =-16=—4 y xz=Jﬁ=4.

6) YpaBHenue x* = 3 TaKiKe UMeeT J1Ba XOpHI X, =—V3 M x,=J§. 21
KOPHH ABIOTCH WPPALHOHANLHBMHA YHCITaMH, T. K, HE CYIHECTBYET pPallHo-
HANBHOTO YHEAA, KBAAPAT KOTOPOTO paBeH 3 (H0KA3aTenbeTBO OBUIO NPHBEACKO
B ypoke 28).

Tpsmep 2

Pewnw ypabtierue (x —2) =6,25.

OGo3HauHM GYKBOlH Z BemanHy x — 2 (T. e. Z= x — 2) H nomyumM npocrefimee
KBANpATHOC ypaBHeHHe Z? = 6,25, 310 YpaBHEHHE HMEST NBa XODHA:
Z, =-JE=—2.5 n Z, =JG,25 =2,5. Tenept BEPHEMCA K CTAPOH Hewanecr-
HOH X H ONYIHM ABA IHHCHHBIX YpaBHEHHA: X - 2 = —2,5 (ero KopeHb X, = —0,5)
Hx —22=2.5 (er0 KOpeHb x, = 4,5), Hrak, naHHOE yPaBHCHHE HMECT 483 KOPHA
x=-05ux,=45.

Mpumep 3

Peumnm ypasHeHue x* — Gx + § =0,

PaHce TaKHe KBAApaTHHE YPABHEHMA Mbi PELIAIM PaMIOXeHHeM AeBol
4acTH Ha MHOXMTEeNH. Mcronbayem Teneps AnA pelueHHR apyroit criocod —
BMACIEHNE NOAITO KBAAPATA PazHoCTH. PaccMOTPHM MepBbie ABA caaracMile
Xt — fix B ICBOH 4ACTH YPABHCHHMS M 3ANHIICM HX B BUOC X — 2 -x- 3, T. &,
KBAJpAaT NEPBOro YHEAA MHHYC YABOCHHOS RPON3BEAScHHE J1ePBOND YHCHA Ha
BTOpO¢ (B KBYECTHE BTOPOrO YHCAA BO3bMeM 4Hcno 3). Ecau xobapnath
{COOTBCTCTBEHHO M BRIMECTD) KBAAPAT BTOPOTO MMCAA 32 = 9, TO noAyYHM
TIOAHYIH KBALPAT PasHOCTH: (X! — 6x+ 9) — 9+ § =0, wma (x — 3)> -4 =0, wan
{x— 32 =4, Nanee ypagHeilne pemaeTCa aHATOTHYHO NPEILAYILEMY TPHMEPY.
MonyyacM KBa JIMHEALIX YPABHEHHA: X — 3 = =2 (ero kopeHb x, = ) H
x — 3 =2 (KopeHlb x, = 5). HTaK, ypaBHeHHe HMEET ABA KOpPHA X, = | H X, = 5,

Tipumep 4

Onpegeaum YHeno Kopuell ypagHeHHR X2 + 4x + ¢ = 0 (e ¢ — NpoK3BOALHOE
THCNO).

JUist aHaIK3a TOTO YpaBHENHs TAKXKE HCTIONL3YeM cnocol BhIASICHHA
MONHOTO KBaapaTa cyMMud, [ing 3Tore B mepoil yacTn ypasHeHHs A0GaBHM
(M BuiuTeM) Yncao 4. Monyvaem: (x’ +4x+ 4)+c-4=0 MK (x+ 2)' =4-c.
C nomoinklo obosHavenult Z=x+2 H g = 4 — ¢ 310 YpABHEHHS CBOAHTCSH
K ApOCTCHLLISMY KBAAPaTHOMY YPaBHCHRIO Z 2 = g,

Npy a < 01w 4 — o <O{%. ¢. ¢ > 4) 310 (i BaHHOE) YPABHEHHC KOpHeH He HMeeT.

Ilph a =0 uan 4 — e =0 (1. e. ¢ = 4) ypaBHEcHAS HMEET OAMH KOPEHbD.

Mpua > 0w 4—c=0 (1. e. ¢ < 4) ypaBHeHue Z * = g MeeT 1B KopHa Z, H
Z,. Beprysiunes X cTapolt Hieussecthoft Z = x +-2, ponydacu, 4T0 ¥ AaHHOC
YPABHCHHE HMEET IB KOPHA X, H X,
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3aMeTHM, YTO B 3a4a4YaX C MapaMeTPaMH OTBET NPHHATO 3AaNMHCHBATDL
B MOPAAKE BO3PACTaHNA NapamMeTpa. [103ToMY B pACCMOTPEHHOM IPHMEPE OTBCT
MMCET BHI, [IPH ¢ < 4 — ABA KOPHA, ITPU ¢ = 4 — OIUK KOPCHE, TIPH ¢ > 4 — HET
KopHei.

IV, Kontpoantnie sonpocs

1. BosMOXHEE CAyYau pelICHMS YPABHEHHSA X2 = ¢,

2, padrueckoe pelseliie YpapHCHUA X2 = g (TPH cryuasn).

V. 3aganne na ypoxe

Ne 306 (a, 6); 307 (s); 309 (a, a); 310 (a, 6); 311 (a, B); 312; 315; 317 (a, B).

V1. 3aganue na oM

Ne 303 (a, B, r); 307 (r); 308 (5): 309 (6, 3); 311 (6, r); 314; 316 (a, 0, ¢, 3);
317 (6, r); 318 ().

VII. Teopueckne 3ananRa

1. PeuiuTh YpaBHCHWS: ’
a) x'-4x+3=0; 6) & +6x+5=0; B) -x’+2x+3=0;

N -x*+6x-8=0; o x+1=2 e} Jax?+9=5;
*) Jx-z =) =-X; 3) V2x-3 =6-4x,

Omeemo: ) x, = 1ux,=3; G)x,==lnx,=-5 px,==1ux,=3
Nx,=2ux,~4;, Dx=-1gx,=1; e)x=-2ux,=2 Wx=23)x=L5
2. OnpeaenmTe YHCNO KOPHEH ypaBHeHHA:

a) x2—6x+a=0; 6) 4x*+8x+a=0;
B) X -2x-a+3=0; rx*+dx-a-2=0;
1) %% +6ax +9a° ~3a=0; &) x* ~dax+4a’ —2a+4=0.

Omaemyi: 2) Npn @ <9 — 2 xopHd, Mpu @ = 9 — | XopeHb, NPH 2 > 9 — HeT XOpHeil;
6) npu g <4 — 2 KopHH, NpH g = 4 — | KOPEHD, [IPH a > 4 — HET KOpHelf;
B) npu a < 2 — HeT KopHeH, npu a = 2 — | KOpeHw, Mpe g > 2 — 2 KOpHA;
) NpH a < —6 — HeT KopHeH, npyu g = —6 — | KOPEHEL, NpH a > —6 — 2 KopHA;
M} apH g < 0 — Her xopheds, npu g = O — 1 KopeHs, npy g > 0 — 2 KopHa;
€) npH @ < 2 — et KopHeif, MpH & = 2 — | KOpeHb, Npyn a > 2 — 2 KOpHAL

VIII. Hoapeneune ATOMOB YPOKA

Ypox 36. Haxoxnense nprinokennnix 3uaqaendi
KBRAPATHOTO KOPHSA
Hea: mpubnuxcHHOE BHYHICACHHC KBRIPARTHOTO KOPHA.
Xon ypoxa
1. Coolmenne TeMb H DEJIR YPOKa
IL IMopropenme H 3aKpPeIicHNe HPOHICHROTO MATEPRARA



1. OTBeTH HA BOTIPOCH! MO JOMANIHEMY 3aNaHHIO (pa3bop HepeumeHHMX
Jafiau).
2. KoHTpons ycBOSHHS MaTepnana (caMocToATenbHas pabGoTa).

Bapranr 1
1. PemrHe ypagHeHHe: &) x2 = 0,04 = 0,6; 6) (2x — 3)* = 16; B) (3x + a)* = 81.
2. OnpeneaMTe YHCIO KOPHEH ypaBHeHuA X* — 4x = g,

Bapuant 2
1. Pemm‘eypamleuuc a)x® +0,05=0,3; 6) (3x + 2)* = 36; B) (2x — 2)*= 49,
2. OnpeaenmTe YHCTO KopHell ypapHeHHs —x? + 6x = g.
IT1. H3yeenne HOBOTO MATEPRANA (OCHOBHLbIC NONATAA)

M3 npeanAymnK sansmult HIBCCTHO, 4T0 Vda MOXKET GHITb LIEVIIM HHCAOM

(Hanpumep, -J[_l =0; J; =3 K 1. 1), obEIKHOBEHHONH Apobbio (HaupuMep,

E 3 J%S__ =% H T &), AcCATHYHOH ApoGbio (anpumep, ,}0,16 =04,

V144 =12 11 1) ¥ MPPALMOHANLHENM YHCTIOM (HAanpHMeD, 2 , ¥3 , V45 u
T. 0.). TaK KAK MPPAIIHOHARBHOC YHCNO SBAACTCA GeCKOHEUHOH ACCATHIHOMN
HENEPHOAHYECKOH APOBSIO, TO B NPAKTHYECKMX BHIMHCACHHAX BOIHUKAST
BONMpOC O BHYHCICHHH llp“ﬁ.ﬂ“xe“ﬂoro JHAMEHHA ap“d)“emqecxom

KBAOPATHOTC KOPHR,
Tpwwep 1
HafiieM NPHOHXKEHHO® SHaYeHHE v3 € ABYMA 3HAKAMH NOCAE 3ANATOR,
OucHUM NOAKOPSHHOE BRIPAXCEHHE 3 CHAYAIA LIENBIMK SHeAaMK. Tak Kak
1<3<4, 10 Jl-cﬁcﬂ HIH !<J§<2. ITo3TOMY AeCATHYHAA 3anHCh

JHCAA JBT HaunHaeTed ¢ LHGpH 1, T ¢, J§ =1,... {puc. a).

Had#inem Tenept undpy accathix. Ana 3roro Gyaem BO3BOANTEL B KBaapar
aecarnysbie apobu 1,13 1,2: 1,3; ... 10 TeX nop, MOKa BHOBL HE OLCHUM TAKHMH
YHCAAMH AOAKOpEeHHOE BHpaxeHHe 3. Mmeem: 1,12 = 1.21; 1,22 = ] 44;
L3 =1,69; 1,4 =1,96; 1,5 = 2,25; 16" = 2,56; 1,7: = 2,89; 1,8* = 3,24, Tax

Kak 2,89 <3<3,24mam |, 77 <3< [,8, 10 ,7< J5< 1,8. 3naunr, aE =17...

(pHc. 6). .
Yrobm Hatima uMpy coThX, GyaeM NOCACAOBATEALHO BO3BOOHTE B KBAADAT

gecatHaHpe apobu 1,71; 1,72; 1,73; ..., BHOBb OLICHHBAS MORKOPCHHOE

supaxenue 3. Umeem: 1,712 = 2,9241; 1,722 = 2,9584; 1,73t = 2,9929,

1,74 = 3,0276. Tak Kak 1,731 < 3<1,74%, 10 1,73 < ﬁ < 1,74 (puc. B). MozroMmy

SI=173.

AHAROTHYHEM 00PaIoM MOXHO HaBTH NPHOAHXEHHOE 3HAUYeHHe apHdMe-
THYECKOTO KBAIPATHOTD KOPHA ¢ moboit aanaHHoil TOTHOCTRIO.
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X
) T Y - 2)
1 V3 2
X
I L 1 - 6)
1,7 V3 18
X
L) ! T - B}
LB V3 1,74

B npaxTryecXuX pacueTax MM HAXOXKACHKA MPHONHAKEHHLIX 3HAYCHHIH
KBAAPATHHX KOpHeH MCMONb3YIOT CMEUHANbHAE TAGNHLE WIH BHTHCAH-

TEALHYIO TCXHHKY.
Tipumep 2

C noMOIIEIO KaNbKyAATOpa Hadtem 274 .

Beeaem B kanbkynatop uucno 27,4 u HaxmeM KraBuiy J- . Ha »kpate
TIOABHTCA YHCIO 5,234500931 — npuGiiKeHHOE 3HAYECHUE J21,4 . Tlomyuen-
HHIHi pe3yLTAT OKDYTIIIOT N0 TPeSYEMOro YHc/a 3HAKOB, OKPYTHM, HaTIpHMeD,
2TOT PE2YALTAT A0 COTBHIX H NONYUHM J27,4 =523,

IV, 3anaune Ba ypoke

Ne 323 (a, r); 324 (a); 325; 327 (a); 331 (a, B, 1);-332 (a); 333 (a); 334 (a, B).

Y. 3amanse 5y noM

Ne 323 (6, n); 324 (B8); 326; 327 (6); 328; 331 (6, r; ¢); 332 (6); 333 (6); 334 (6, ).

¥1. Tloapeaenne HTONOB YPoKa

Ypoxn 37-38. @ymama y=+/x u ee rpadux
ITesas: paccmoTpeTs GyHKUMIO y=J;.cccmﬁmanrpa¢nK.
Xon ypoxa

L. Coofimestie TeMBl B M Ypoxa
11. Haysenmse ROBOTO MATEPHANA (OCHOBMME FOHATHA)

Hipumep 1

HycTs JNMHA CTOPOHE KBAlPATa PaBHa ¢ (CM), & ero miowansk S (cM?),
Benuynnni § M ¢ CBA3AHHE COOTHOLICHHEM § = g2, tae @ = (., Dro paseHcTEO
03HAYACT, YTO KAXAOMY 3HaUeHWIO CTOPOHB KBAaApaTa ¢ COOTBETCTBYCT
EAMHCTBEHHOE 3HAYEHHME eT0 IUTOWAMH 5. M3 paBeHCTBA 5= P Hallmem a =48 |
Taxkoe COOTHMHUCHHE O3HAYACT, YTO A KAKIOTO SHAMEHM IICINANH KBAIPATA 5
MOXHO YKA3ATH SIMHCTBEHHOS 3HAYCHHE ¢ro CTOPOHH . Popmynamn § = o
{riea20)u a= Jg ABAOTCR QYHKUMOHATBHBIE 3JBHCHMOCTH MEXIY ONHRMH
H TEMM X€ NepeMeHHBIMH g H 5. OIHAKO B NepBOM ClIyuae HE3ABUCHMO



nepeMeHHOA (apryMeHTOM) ABJAETCA CTOPOHA KBAADPATA 4, 3ABMCUMOMN
nepeMcHHON (3HaveHACM GyHKUMH) — ero nuowade 5. Bo Bropom criyvae,
11aoGopoT, He3aBMCHMOH MepeMeHHeH (APTYMECHTOM) ABASCTCA NNOWAnD
KBagpara 5, 3aBHCHMO mepeMeHHO# (3HaYeHHeM GYHKUMH) — €ro cTOPOHA 4.
3ameruM, YTO dynxuna S=g*(rae a2 0 n azﬁ ARNAIOTCH B3ARMO-

oﬁpcnw.

Tlpumep 2
Ecnu B mpensimyiiem NPHUMEpe B KAXKAOM CIydae 0B503HAUHTD, KK NPHHATO,
HE3ABHCHMYIO NepeMeHuyio GYKBO X, a 3aBHCHMYIO TICPEMCHHYIO — GykBoil y,
TO HOAYYHM B3IAHMOOOPATHES GyHKiMH ¥ = x* (FRe x 2 0) n y=\f;. CpaBHuMm
cpojicTea ¥ rpacuxu 2TIX GyHKLIA,
Cuayana cocTasMM Talmmiy svavennft dyukuwn y=J; M NOCTPOUM &¢
rpadux.

X I 2 3 3 7 8
¥y I 14 [ 1,7 2 221241 26| 28 3
AY
4 -
2 =
6 J
X
I I T 1 I I L) 1 L) >
2 4 6 8 9

[puBeneM ocnobiiute cAORCTRA Gymai y =+/X:

1, OGAacTL onpefeneHNA GPYHKIURH — 3HaueHua x = 0.

2. OGnacTb M3IMEHEHHA (3HAYCHHIT) PYHKIHM — 3HavCcHUsA y 2 0,

3. Ipaduk PyHKUME NEPECEKACT OCH KOODAMHAT B HAYAAS CHCTEMUI
KOOPIWHAT.

4. 3nayeHun dyHxiiy y 2 0 npu x 2 0 » rpadik pacnionoXeH B MepBok
KOOPAHHATHOH yeTRCpPTH.

5. QYHKIHA MOHOTOHHO BOJPACTAET.

HAanvm onpexenenme monoTormnol dysamm. [TYCTs uMCaa X, H X, TPHBALICKAT
06ASCTH onpexencHis GYNKIHA H 3NAYCHHA QYHEIME B STHX TOYKAX y, 4 ¥,
cooTseTCTReRRO. [1YCTH (AAS ONpeAENeHHOCTH) X, > x,. ECN npH 3TOM ANt BeexX
TAKHX 3Ha4eHUR X, K X,:

1) y, > y, (T c. GoxnineMy HAICE0 APTYMERTR COOTBETCTOYCT Oonsce
spamenne GynKunn), T GYRKIMA 303pacTaeT (IPadHK HEST BBEPX);
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2) y, < y, (1. ¢. GoNbUIEMY 3HAYEHHIO APIYMENTA COOTBETCTEYET MEHBINCE

anauchne pyHEupn), 70 dynkuna yosmaer (rpadpnx nuc:r BHUI).

N

X I\ X
o ;‘l ' X ) ;K, ig \
DyHxuna Boapactact (y, > y,) ®yHKuKs yonBacT (y, < y,)
Y

I

|
HemoHoTOHHAR dyHKIMA

Pynxuua y = X2, ee cBoiictea 1 rpaduk 6K w3ydeHH B 7 xuacce, Ha
BLIMIECKAIAHHONO PACCMATPHBAIOTCE TONEKO X 2 0, B 310l 06NacTH 3HAMEHHH X,
HAMOMHHM OCHOBMILE cpoltcTna 210 DYHKUHNNA:

Y

X
P2

1. OGnacTb onpenencHs GyHKUHW — 3Ha9eHHA x 2 0.

2. OGnacTe M3MCHCHNA (3MaucHHH) GYHKUMM — 3HaveHNs y 2 0,

3. Ipadux byHKIKHM nepecexacT OCH KOODIAMHAT B HAYANC CHCTCME
KOODJMHAT,

4, 3uaveHns GyHkann ¥ 2 0 npu x 2 0 v rpadHK pacnojioxXeH B Nepnod
KOOPAHHATHOHN YeToepmu. .

5. DYHKUMA MOHOTOHHO BO3PACTacT.

3ameTHM, 4TO rpadinm bymami y = J; lly-x‘ {rac x 2 0) crMmeTpIaEM
oTHoCHTeAMBO IpANOR ¥ = x (GHMCCEKTPHCR! NEPBOTO M TPETRErO KOOPIHHATHLIX
yraoB). JokazaTenbersa 3T0T0 $aKTa, a TaKKe cBOWCTRA B3aUMHOOOpaTHELX
Dyt ME B 8 Knacce MPOXOIMTE He OyaeM.



ILaa avneiiHolt HyHKIMR y = 3x - 2 HalitH ofpamHyto, TIocTpoHTS Ii:atbmm
3THX GYHKIMHA U YHCAUTECA, YTO OHH CHMMCTPHMHB OTHOCHTEJIBHOH NpAMOi
y=x

TlepemeHHBIE ¥ ¥ X CBR3aHB COOTHOLICHHEM ¥ = 3x — 2, YTO NO3BOMIACT 114
meBoro 3HaYEHHA X BRMHCAHTE COOTBETCTRYIONICS 3HAYEHHE V. Tenppb H3 TOrO
e COOTHOIICHHA y = Ix — 2 BHipasHM x; Jx =y + 2 x=-;-y+%. Teneps
MOXCHO IO JTIOBOMY JHEUCHUIO ¥ HARTH COOTBETCTBYIOWICE EMY SHAYCHNC , T. ©.
x agasctca dyHkumeil y. Tak Kak NPUHATO HE3ABHCHMYIC NEPEMEHHYID

ofo3xayaTh GYKBOIt X, a 3aRHCHMYIO — GyKBO# ¥, TO B BLIpAXEHHY X = ?:'.V +§-

TIOMEHAEM X Ha ¥, 2 y Ha x. Tlonygaem dyHKUMIO y=%x+%. D1a HyHRUMS
seaserce obparnoli ana panHolt dyuxiem y= 3x — 2.

=F

o=l

,ﬂ'

”1 - /
s
’I

BuiHo, Y10 3TH rpathHKH CHMMETPIYHE OTHOCHTENLHOH npAMoil y = x, Ha
OCHOBAHKH PUCYHKA NPHEBENEM elife HEKOTOPie cBoiicTRa B3aMMHOOGPATHRIX
yHxunKii:

1. MonoTounocTs TakHX GyHKuWH oxpmaxosa. M3 pucyHka BHAHO, Y10 0fe
$YHKUMM BO3PACTAIOT.

2. Echn rpaduix nammiol ymxamn nepecekaeT oCh a0CLHCC B TOWKE X = 4 K OCb
OpAHHAT — BTO'Ke y= b, To rpadmk obpaTHOoN QYHKUMH, HAOGOPOT, NepecekaeT
OCh A0CLIHCE B TOMKE X = b ¥ 0Ch OPAHHAT — B TOUKe ¥ = @, V3 pHCYHKS BUAHO,
YTO TONKH Nepecevents rpapiks GYHKIHK ¥ = 3x — 2 ¢ OCAMM KCOPAWHAT

x =-§- uy = -2 TouxH riepeceueHia rpadura obpatHofl pyHxkuun y = %x +-§—

€ OCAMH KOODIHHAT, HaobopoT, x=—-2 K y=—§-.
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Kowrrpoaniinie BONpOCH

1. [TepeqncanTe OCHOBHHE CBOHCTBA GYHKIIMH y=J; H Hapucyiite ee
rpadHK.

2. Mepenucniure ochosHue cBolicTea dynkuyn y=x* (roe.x 2 0) K HaprcyiiTe
et TpadiK,

3. NpupenTe 0CHOBHBIE CBONHCTEA B3auMHOOOpaTHEX yHkum#l. Yo MOXHO
CKa3aTh Mpo rpadHku Takux GyHKuHi?

IV. 3azanue na ypoke :

Ne 341; 342; 344; 345; 346; M9 (6, B, 1); 350 (a, 6, 0); 351 (a, 6).

V. 3ananme na poM

Ne 340; 343; 347; 348; M9 (a, m); 350 (B, 1); 351 (8, ).

V1. Teopueckse 38AaHRA
1. Inq manvo#t dyHkiu Hafiaute obpatrHyto. FlocTpoiite rpaduMky 3THX
dyHkLME;

aAy=x~1; B)y=2-13; s)y=%x+l; r)y=-—%x+2.

0mmemu:a)y=%x+%; 6)y=—%x+%; By=2—2: r)y=-3x+6.

2. TNpn xagwx sHaveHuAx ¢ 1 b dyHxuMA y=gx +b cosnanaet ¢ oOpaTHol
$yHkumcii?
Omeenr.a= 1, b=0u a= -1, b — moboe uncino.

Peusenue: kng GyHKIMH y=ax+) BHPASHM TICPEMEHHYID X 4epeEs ¥,

[MoaydaeM: y—b=ax u :c=y—;;£ (ccam @ = 0) HnH x=%y-%.06mmw
He3ABHCUMYIO NepeMeHHYIO Oykpolt x, 3aEMCHMYio — OykBolt y. HMeem
GYHKUHIO y=%x-%. I71a pyuxuma obpatHas ang faxHHON DyHKUHK
y=ax+b. Echn 3TH QYHKIIMH COBMARAoT, TO MPH BCEX X BEIMOTHACTCA

1_ b
PaBEHCTBO ax+b=;-x—;—. BT0 BOIMOXHO IPH BHINOMHEHHN BYX YCAOBHH

PemcHuA nepsoro ypasHeHna ¢ = X1, Ecnn @ = |, TO NpH NOACTAHOBKE
2TOMO 3HAYEHHS 80 BTOPOe YPaBHEHHe NoNy«aeM & - 2 =10, otkyna b *= 0. B 31OM
chy4ae faHHaA ¥ oBpaTHaA GyHKuuM HMET BHA ¥ = x. [Padux Takoi GyHKUK
COBMAJAET ¢ OChIO CUMMETPHH ¥ = X. EciH ¢ = —1, T npH nojcTaHoBKE JTOTO
SHAYCHHA BO BTOPOC YPABHCHHE niomydaem d - 0 = 0, otxyna & — moboc yueno,
B a10M cnyuae naHHad 1 oOpaTHaAs YHKUMKM HMEIOT B y=—x+ b. [pathuk
TaKoH QYHKUNH NepeHIUKYIAPSH OCH CHMMETPHH ¥ = X.

YII. oasencase BTOMOS YPOKA
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§ 6. CaoiicTBa apuPMETUYECKOro KBaapaTHOrO KOPHA
Ypok 39. Keaapamuniii KOopeHb H3 IPOH3IBEACHNS H APOOR

Iless: paccMoTpeTs CBOICTREA KBAADATHOTO KOPHA H3 IPON3BEISHHS 1 ApobH.
Xox ypoxa

L. Coobmesme TeMbl N Be/H ypoKa

I1. TTosropesne B 3aKpeniesne NPOHACHHONO MATEPRANA

1. Orserns Ha BONPOCH N0 JOMAIIHCMY 3aAaHHIO (paz0op HepeueHHbNX
3amav).

2. KOHTpOAL YOBOCHMN MaTepHana {(THCEMEHHBI# ormpoc).

Bapuanr 1
1. Mepeuncante OCHOBHEIC CBolicTBa PYHKUMH Y = JJ_c H HapHcyiiTe ee
rpadHK.
2. CpaBHUTE 4MCHa: 4) JO,&'S H Jl,37 :6)2.5H J6,08 .
3. PacnonoxuTe 4icna 8 NOPAAKS BO3PACTAHHA: 7; \’4_8 ; 6,5; JS_l ; ﬁ .

4, B kakoit Touke rpadux dyrasm y=J; TICpeceKaeT NpAMaA y = —2x — |
(ecnm oHn nepecekaloTes)?

Bapuasr 2

1. TicpeaHcaHTe OCHOBHBIE CBOCTBA hy1IKIHN ¥ = X2 1 HApHCYITE ee rpad K.

2. CpaBHHTE YHCAA: B) m H Jl,ﬁ;ﬁ) 1,71 J3,T.2

3. PacionoxuTe YyiCaa B nopAlKe yOLBaHus: 8; JE : 7.5 «Jﬁ_S : «J4_8 .

4, B Kakoit Touke rpadk HYHRKUMH y=& nepecexaeT NpaMan y = —3x —2
(ecnu oRH NepecexaloTca)?

II1. Hsyyenue HoBOTO MATePHANA (OCHOBHLIE IOHITHR)

Teopema: xopesb U3 NpouIBeNeHMN HEOTPHUATENEHBIX MHOKNTeNCH panen
DPOM3BETIEIING KOpHeH M3 ITHX MHOSaTeNell, T. &, Ja_b=J;-JI—; (tea20u b>0).

Jloxaxem 310 yreepxacHue. JR 37010 NOKANEM, YTO BHITONHAIOTCH ABA YC/IOBHA:

1) va-VB20u2) [Ja-v5) =ab.

Tak xak g 20 n b 2 0, TO KAKEOE M3 BHPIKEHITH Ja_b o J;JE uMeeT
cuiicn. Flo onpezeneHHIo apuMeTHUECKOTO KBATPATHOTO KOPHS BLIPAKEHHSA
Jo u b NPUHUMAKT TOALKO HEOTPHUATENLHEE 3HauYeHHA. TloaToMmy

NPOH3BCICHHE J; 'JE HEOTPHUATENHHO.
Henonbsys CBOHCTBO CTCNICHH NIPOU3BCACHMS, HMEEM: (JEJE)I =

=(J;)l (JE)’ =g.b=qb. TakNM 0GpasoM, MH AOKA3ATH, YTO BHTIOMHAIOTCHA

yoropus 1) H 2). 3HauuT, NpH MOOKLIX HEOTPHUATENBHRIX SHAMEHNEX ¢ U b No
OTIPEASICHHIO APHOMETHUCCKOTO KBAIPATHOTO KODHS BHTIQTHAETCH PABEHCTBO

Vab =Ja .
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Haitnem 3naverie BLUpaXeHu:

a) ¥121-0,16 ;6) 472128 ; B) /75,52 -225° .
a) Hcnonab3ycM TCOPCMY ¢ KOPHC H3 NPOM3BEACHHUA: Jl2l-0,l6=

=V121. 006 =117 - o4 =11.04=44.

6} MpeacrasHM NMOJAKOPCHHOC BHPAXKCHHE B BHAE NPOU3BEASHMS
MHOMHTeReH, Kaxasili U3 KOTOPHX ABNACTCA KBANPATOM LIENOTO MHCRA.

MpUMEHIM TAKKE TSOPEMY O KOPHE W3 NIPoM3IBeacHHA. MiMeeMm: J72- 128 =

=72 (2-64) = [72-2)-64 =144 -64 =144 - V64 =12° - V87 =12.8=96.
58) B n0aKOpeHHOM BHPAXCHNH PAMIOKHM PAZHOCTH KBAAPATOE YHCEN HA

MHOXHTENH H KCROMB3YEM TEOPEMY O KOPHC W3 npon3bcacHuA. Mooyaem:

V265 -225" = J065-225Y265+22,5) =449 =4 . /49 =2.7=14.

JokazaHHan TeopeMa CNPABEA/IHEA H B ClIyYae, KOTUA YHCAO MHOXHTECH
B NOAKOPEHHOM BHpaxXeHuu Gonbme AByX, JIoKaXeM 3TO YTBCPXKIACHHC,

HaNpHMEP, A Tpex MHOXHTeAe a2 0, b 2 0 H ¢ 2 0. TNMonyuaem: Jabe =
=J@b)-c =Jab - Je =Ja b Ve

Tipumep 2
Einc pas BEPHOMCA K TIDHMeDY 6} n nonyunm: 472128 =./(36-2). (2-64)=
=36-2-2-64 =4/36-4-64 =36 - /4 - J64 =6 .2-8=96.
PaccMoTpUM Teniepb apHdMETHYECKHH KBRIPATHLIA KOpeHb U3 ApOlH.

Teopema; kopens W3 ApobH, YHCAHTCAL KOTOPOH HCOTPHUATENEH, A
AHAMEHATE/Ib NONGXKHTENCH, PABSH OTHOMICHANO KODHE K3 THCAHTEIR K KOPHIQ W3

IHAMERATEAN, T. €. J%={% (roe g 20 n b > 0), lloxaxeM 3T0 yTBEPXIACHHE.

3

Aaa sroro nokaxem, YTO BHNOJHAKTCA ABA YCHOBHA: 1) 7_3-20 H
2
2) [9. =
Jb

Takkak @ & 0 H b > 0, 70 Kaxknoc U3 BHPaXCHUH J% H % MMCET CMBICH,

i

Mo onpencneHmo apHPMETHYECKOTO KBAAPATHOTO KOPHA BLIpAXELINE JE

MPHHHMACT TONBKC HEOTPHUATCABHLIS 3JHAYCHHA, 3 BHPDAKEHHE Jb— — TOJABKO

a
OACKKHTENBHBIE 3HAYeHHA. Tlo3ToMY JpoGh ﬁ HEOTPHLATENLHA.



CONBL3YA CBOHCTBA CTENCHH NpOGH, HMoEM s "5 AKHM

00pa3oM, Mb! MOKAATH, YTO BHIONKAOTCS yenoeuA 1) u 2), 3HaunT, npH moGpX
HEOTPHLATEILHEX 3HAYCHNAX 4 U NOMOXHTEABHHX JHATCHHAX & N0 oTipe-
ACNERHI0 apHMETHIECKOTO KBAAPATHOTO KOPHS BHIMOJIMAETCS PaBEHCTBO

Tipumep 3
Haligew sHaveHMe BHpaKEHHA 1‘5851—6'
V8L 9

Ito TeopeMe 0 KopHe W3 apobu HMeeM: R =7§--@.
PazyMeeTcsl, MOXKHO COMETATS TEOPEME O KOPHE H3 NMPOHIBCACHUR H XOPHE
H3 IpOOM.
Hpusep 4
81-64
25-49°
81-64

’81 -64
Hcnonbsys yKasaHHbiC TEOpeMbl, TOAYYHM: =
™y P y 25-49 1‘(25..49

WBiJe4 98 712 )2

J‘E. 49 T5.7 35 35
PaccMOTPEHHBIC TeopeMal CIPARSATHEL AN molaix Bpipakenmdt (HCNOBLIX
H anrebpawuecKux).

HaieM 3HAYCHNE BHPAKEHHA

Tipumep 5
a4
¥YNpocTHM BHIPaXEHHE PP

Henonbayd TeopeMil O KOPHE H3 MIPOMIBEICHUA W KOpRe H3 IPoOH, MoxyuHM

J-_____ R
R N

ToxnecTsa JE zJ; JE H J% =7:- TAKXe yA06HO MCAONB3OBATH,

MTOMEHAB HX YaCTH MCCTAMM: J;-JE=JE H "J—;'=J§.

Jb
Tprmep 6
Hailzem nponzeeaenHe Jg m .



Ypow 40. M3 CTOOHN 143

Tonyuacst: ¥6 424 =624 =144 =122 2 12.

Tlpumep 7
V54 J§

Haitnem 4acrthoe 7;-= ry =9=3,

Tipumep 3

V18 -4/108
Haiinem 3paucHHE BHY HHA .
paxcil J6 3 412

Hcenonbayas paccMOTPEHHBIE TOXACCTEA, MONYYHM: \zﬁ‘gmlsz =

=1f18-I(I8= 18-I0$= -19-8-=,/§=3.
:?6-3-12 6-3.12 12
fipumep 9

o A7 F
YNpocTHM BRIpAXCHUE T

No empicay 3a0aun nepemennan ¢ > 0. [Monyvyaem:

_Ja-a’-a’_m_ iy .
_—F—-F-JF @} =2
1V. KonTpoasssie s0apocsi

1. ChopMynHpyHTe H 3BMHINTE TEOPEMY O KBAAPATHOM KOpPHC H3
NPOH3BCACHHA TNCC,

2. ChopmynupyiiTe 1 3aIHILUTE TEOPEMY O KBATPATHOM KOPHE H3 Apobk.

V. 3ananne Ba ypoxe

Ne 357 (a, &); 358 (a, e); 360 (n); 363 (6); 365 (¢); 371 (a, n); 372 (B)Ne 373 (B).

V1. 3asanne na joM

Ne 357 (e); 358 (B, m); 360 (e); 363 (r); 365 {n); 371 (6, B); 372 (1, 3); 373 (n).

VII. Nogeenenne HTOIOB YpoKka

Ja A7 AT _
EATAT

¥pox 40. KpanpaTeniii KOpeHb H3 CTENCHK
Ileas: paccMOTPETL HIBMCYCHHE KBALPATHOTO KOPHA K3 CTENICHH YHCAA,
Xon ypoxa

1. Coolmenne TeMb H HEAN YPoxa

1I. TorTopenne W 3aKpenAcHRe NPONAEHHOTO MATEDHANA

1. OTRETH HA BONPOCH IO IOMAIDHEMY 3aXaHIIO (pa’0op HCPCIICHHEX
3a08%).

2. KoHTpoask yesoeHus MaTepuana (NUcsMeEHHK onpoc),



1. ChopMyaupyiiTe ¥ 3aMHIMNTE TCOPCMY 0 KBAAPATHOM KOPHE H3
MPOH3BCACHHA YHCEN,
2. BaHCayTe 3HaYCHNE BLIPAXCHUA!

9 125 13 1 |6 17
8

$ . 2 _
Nk n 13 -112.
Bapuant 2

1. ChopMynHpylite 1 3aMHLUIHTE TEOPEMY O KBEAAPATHOM KOPHE H3 YacTHOTO,
2. BHYHCAHTE 3HAYCHHC BLPAKCHHA:

V6 vyl
§] m. ny 1452-144 .

1. M3ysense pon0ro MaTepuina (OCHOBALIC NOUATHN)
CHavana pacCMOTPHM YHCA0BHC npHMepnl. Halinem aHadeHHe BRIPAKCHHA

JF npr x = 8 n npn x = =7, MNonyuacm: 48_2=J§=8 Y J(:.ﬁ’_=ﬁ=7.

B KaXa0M H3 3THX MPHMEPOB KOPCHDb H3 KBAIPaTa YHCAA PABHAACH MOAYIIO
371070 uBCAA: ¥8° =|8§=8 u J(— 7 =|—7|=7. OGODIWMM Pe3yALTATE STHX
MPUMEPOB H AOKAKEM TEOPEMY.

Teopena: mpst MoBGOM SHaCHNH X BEPHO PABEHCTBO Yx* = |-

PRCCMOTPHM B3 CAYYas.

a) Eciv x 2 0, To No onpeAcACHUI0 apHPMETHIECKONO XOPHA JF =x. Tak
Kak x 2 0, To x = [ H paBeHCTBO MoXeT GHTDb 3aNKHCAHO B BUIC Jx_’=|x|.

n

6) Ecan x < 0, To ennunHa —x > 0 4 noaAydacm Jx’ = (—x)’ =-x.Tak Kak
x <0, 70 —x= |} 4 pABCHCTBO MOXHO 3aNHCATh B BUAE x? =-x=IX|.

1
FHauuT, mpH MOGOM 3HAYEHMH X BLIMOJHEHO PAsCHCTBO Jx =|x|.

Takoe TOXAECTBO OUCHD YACTO NPHUMCHACTCS TPH HIAMCUCHEN KBAAPATHOMD
KOPHS W3 CTERSIR ¢ MeTHEM nokasareses. [1py HToM, ¥To0M HaRNET: KepeHh 13

CTEmEHH € YeTHBM HOKAIATENEM, HALO MPEACTABHTE NOIKCPEHROL BMPAKCHNE
B BHAE KBAJAPATA HEKOTOPOrO BRIPAKEHHA M HCHOJBIOBATE PACCMOTPEHHOE

TOXIECTRO.
Hpumep 1
Hamneuem KopeHb J? .
MpeactaBaM cTeneHs ¢° 8 BUAC KBAADATA CTCOCHH ¢*, T. €. a* = (a“)z H

HCNOAL3YEM TOXIECTBO: Ja_'=J(a‘y =[a"l=a‘. YyTeHO, MTO NPH BCEX
HAMCHHAX 4 BETHYMHA & 20 u |2 = &,
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Tipurecp 2
Hseneyem KopeHb JcT mpu ¢ <0.
MNpencraBuM ¢ B Buge ¢* =(¢:’}! H HCIONb3yeM ToXnecTeo. [Moaysacm
JCT=J'(;’7=|¢’|=-¢’. YureHo, wro ¢ < 0, Toraa ¢! < O m |c’l=—c’ (no
ONPEACNEHUIO MOIYIA). -

Hpumep 3
Hailmes 3nav¢HHE BHPAXCHUA JGBSM.
Pasnoxcam uucno 63504 Ha NpoM3BeAcHUE POCTHX MHOXHTEAEH 1 DONyuHM:

63504 = 2¢ - 3¢ - 72, Teneps nabinem 63508 =y2%.3*. 72 =2* .37 . JTF =

=A@} B 7232 . 7=4.9.7=252.

Tlony4cHHOS TOXACCTRO MOBOAACT PEINATS H GONICS CIOKHBIC 3a0a9H,

Hipusep 4
HalneM 3HaUCHIC BHPAXKCHAA J?—Jﬁ -J?-l- J13.

Y9TeM TeopeMy O KOPHE H3 TIPOM3BEIEeHUA H (OPMYTY PA3HOCTH KBAIPATOB.

Tonyaaem: ‘J?—Jﬁ-J?+Jﬁ=Jt’—Jﬁ]-b+Jl_3)=q71 —Uﬁr =
=J19-13=436 =6.

Tlpumeep 5
JokaxeM, UTo IHAYEHHME BHPAXEHHA J3-—2Jf +Jll-—6\5 ABAAETCA

LeAMM HHCAOM.
B xaxnom NOAXOPCHHOM BRIPAXCHHH BHACTHM KBAAPATH PAIHOCTH YHCER:

3-202=2-02+1=(2) 2.7 141 [ -1 w 11-642 =
=9—6J5+2=3’—2.3.J5+(\{§)’ =(3_J5y. Teneps npeobipasyem AaHHOE

BHIpAXECHME: J3-2J§+Jll-6f2_=,](ﬁ-l)' +,}(3..,I§)z =
=|J5—-ll+i3—a/§|=ﬁ-l+3-ﬁ=2. buAO YYTEHO, YTO I<J5<3 {ann
OLICHOK MOXHO CUWNTATh an 14). MozToMy ﬁ-—l:»l} H i«ﬁ-ll=\5—l,

3-15 =0 n IJ—JEI=3—JE . Hrak, 3HaueHHe ZaHHOTO BRIPAXKEHHA ABNAETCA
LEABIM (M AAXKE HATYPANLIBIM) YHCAOM 2.

Tpumep 6
Pemum ypasienme x2 —6x+9 =S5.

YareM, 4TC NOAXOPEHHOE BHIPAXKEHHE SABARETCA NOJMHBIM KBROpaTOM

pasHocTH. [TosTOMY nonyvaem: J(x-—i&)2 =5 n |.t—.'.1 =5. Ecna Monynb
HEKOTOPOi BeIHYMHH PABCH 5, TO CaMa BEAHYHHA GyacT pasa 15, Hmeem npa
RUHEHHBIX YpaBl el X — 3 = § (kopeHb X = 8) HXx — 3 = —35 (KopeHbXx = =2).
HTaK, A8HHOE YPaBHEHHE HMEET B3 KOPHA x = 8 4 x = —2.




Tlpunmep 7

Hokaxem, uto npu xe|-1;4] smaveuns supakenus 32 +2x+1+
+1Ix’ —8x+ 16 HE 3aBHCAT OT PENHIMHKL X.

HOJ.IKODGHHHG BMPAXKCHHA ABMIAOTCA KBazpaTaMH CYMMB H pPa3HOCTH
cooTReTcTReHHO. [IpeolpasyeM AaHHOEe BHIpaXeHMe: Jx’ +2x+1 +

+0 —Bx+ 16 =f(x +1F +(x~4) =pe+j+px~4=x+1-(x-4)=5.
Yareno, wronp xe [-1;4] semramiax + 120np+ iFx+ L x—4<0njx— 4=
=—(x—4). -

JleHCTBMTENBHO, 3HAYEHHUA NAKHOTO BLIPAXEHHS DABHH OTHOMY H TOMY Xe
yucAy 5 (T, €. HE 3aBHUCAT OT X).

IV. KOHTpOIbHbLIE BONPOCM

i. ChopMyaHpyHTe H NOKAXKHUTE TEOPCMY O KOPHC W3 KBaApaTa WMCIa
{PUIpaXkcHAR).

2. Kak nanieyb KOpeHE H3 CTENCHH ¢ YCTHHRIM NOKa3aTeneM?

V. 3azanue Ha ypoxe

Ne 384 (a, 6); 386 (B); 388 (a, B); 389 (6, B); 391 (6); 393 (B, &, x); 394 (a, G).

Y1. 3anaune Ha oM

N; 384 (B, r); 386 {r); 388 (G, r); 389 (1, ¢); 391 (e); 393 (1, €. 3): 394 (&, ).

VI Teopueckne 3anaHMa

1. Hadiamre 3HAYCHHE BHPAKCHESA,

2) VT +43 T -45; 6) W23 -7 W23 +47;

B) JJ4_0-2-Jm+2; r) 1‘6+Jl_l-46-~lﬁ-
Omeemm:a)2; G4, 86 DS

2. ¥nipocTHTe BRIpaXeHHe:

#) J7-43; 6) V3+242; 5 Y8-6v5;
1) Y10+ 446 ; 1) Y61-2843; e) V43 +3042.

Omeemuc:a) 2—+f3 ;6) 1+4/2 ;8) 3-+5 ;1) 2+6 ;00 7-243 ;¢) 5+ 342.
3. Buluncnure;

8) Y1 +642 +6-442; 6) Y28+ 10J3 —4—243;
B) JIO—4J§+JIS-6J§; n J21+SJ§-J9-4J§.

Omeemut: a) 5;6)6;8) 1, 1) 6.
4. Pemure ypaBHEHHE:

a) i-x) =3; 6) J(x-3) =2; B) Bx-5F =1;
1) J(l-4xf =5; n) i -dx+d=2; &) VX2 +6x+9 =4;




) O —6x+1=2; 3)J -24x+9=1,

Omgemor: a)x, =—2ux,=4;6)x, = L ux,= 5;8) x, = % wx,=2;1)x =—1

x,= 1.5;.11)13'011):,-4;e)x,=—-7llx,= l;x)xl= _% HX,= l;3)xl=0.5

Hx,= 1.

S. VnipoCcTHT: BHpaXeHHE:

a) de-‘,l-—x]’- npu x €(—8§; -3];

6) Y(x+4F +(2- xF npuxe[—4;2);

B) VX2 -Ax+4—x? +6x+9 npuxe{2; +8):

1) V2 +8x+16 -y1-2x+ x> npuxe[-4; 1].
Omeemui; a) =2x — 2: 6) 6; B) —5; 1) 2x + 3.
6. PeltinTe HEpaBeHCTBO,

(x-2F <15 6) f(x+3) >5;
B) J9-bx+xl >2 N ¥x2+8x+16<3;
1) 9-12x+4x7 <4; ¢) ¥25-30x+9% 22;

x) Vx? +ax+4-f(x-1F 23;  9) YO-6x+x? +Vx7+10x+25<10.
Omeemu: a) {1; 3]; 6) (—oo; —=8RA(2; +eo); B) (—oe} INAS; +e); 1) [—T; —1];

1)(=0,5; 3,5); €) (—ov; llUI% 5 +oe); X) {1; +oo); 3) (=6; ).
YIII. Tlonpenenne NTOIOB Ypoka

Ypoxu 41—42. Kourpousaas pabora Ne 3
no Teme «CpoiicTsa apidpMeTHICCKOTD KOPHS»

Ieas: npobepka 3HAHUE YUSIMUXCR ¢ UCTIONBIOBAHMEM PASHOYPOBHEBHIX
BAPHMANTOB.

Xon ypoka

I.Cooﬁmemleﬁuuunemuypoxa
I1. XapaxrepucTuka KonTporsnod paboru

KonrponsHaa paioTa COCTABMEHA B 6 BApHAHTAX PasiviHol ChoXHOCTH
(Bapuairrnl 1, 2 — caMpie DPOCTHIE, BAPHAHTH 3, 4 ~ CIOKHSE M BADHAHTH 5, 6 —
camble CioXHbIE). TIpH TOM CIOXHOCTD BAPHAHTOB HAPacTaeT He OMeHb PE3KO.
Kaxap# BapHaHT cORepHT 6 3ala9 RPHMEPHO OXMHAKOBOM CIOXKHOCTH (MOXET
OLTL, HECKOABKO CI0KHEE ABe [TOCNeAHHE JAIauH).

TTpH MpoBepKe BAPHAHTOB |, 2 OLICHKA 45+ CTRBITCA 34 MPABHABHOS PELICHNAE
NATH 38244, OUCHKA «4» — 4ETHIpEX 3a83a4 H OULHKA «3» — Tpex 3aga4.



Onua safaua ABAAETCA pelepBHol (Mnu sapacHO) W JaeT HEKOTOPYIO
BO3MOXHOCTb BRIGODA yaammmca, TIpH Takmx Xe KpHTEPHAX OLIEHKH B CTy4ac
BAPHAHTOR 3, 4 AseTca AomonHUTENbLHO (0,5 Gana H B ¢/1yuac BAPHAHTOB 5, 6 —
aononHuteavHo 1,0 Ganna (yuuTHiBas Gonce BHICOKYIO CROXKHOCTH STHX
BapHaHTOR). [To3TOMY B CIYMAS BAPUAHTOB 5, 6 OLICHKY «5» MOXHO NONYYHTD
33 NPABWILHOE PelIcHHE SeTHPEX 3a/1a4.

BuGop BapHAHTOB MOXET DRETH CACNAH YUMTCAESM HAH YYAIINMCA (TTPH STOM
YHCAO IKIEMILIAPOB BAPHAHTOR JOMKHO GRThH AOCTATOMHEIM). PazyMeercH,
YYAUHCCA AGDKHN 3HATE O PAVINYHON CROXHOCTH BAPHAHTOB B KPHTCPHAX
OLEHKH KOMTPOTEHOH paBorm.

11, Bapaawrs paGomni
KP-3
Bapmant 1
! 5’16
1. BuMucnire: —jm+ E—GHJE)I

2. Haitaure mauem?e BMPaXeHHS: %+4150-Jg—47"3’ ..

3. PewunTe ypaBHeHHE H HEPABEHCTRO:
2) Wx—1=4; 6) Wx+2>-L

4, YnpocTMTE BHPAXEHMUE: %ﬂ‘J%a“ npua <0,

Ix—-4
5. HaftauTe S0TTyCTHMBIE 3HAYCHHA NIEpeMeHHONH B BRIDAKEHNH 3
x —-—

KP-3
Bapnanr 2

1. Boiuucante: %JR+3‘}-;% - (0,3\@)z
2. Hailaure 3HAYCHHE BHIDAXEHHS: %— J715-12+ JS‘ 3.

3. Petuvte ypabpHeHHE H HEPABEHCTBO:

a) Wx+1=9; 6) 2-Jx-2>-3.

4. YRpocTuTe BRPaKCHHE: %a’\‘s la* npna<o.

2x-3
5. Haiipute f0NYCTHMEIC 3HAYCHHA AEPpeMEHHON B BHIPAXKEHHM J; e

KP-3

Bapyanr 3
1. Bryucaure: %Jﬁ + 31 ’% _W}x




A rchass BENON0 XOp

2. Haiiaute 3HaueHHE PHIPEXCHHS: T—'ﬂ:z+ﬁ-ﬁ~1}7‘ .52,

3. Peumte ypasHEHHE ¥ HEPABEHCTRO!

a) VP —dx+4=3; 6) 2¥x—1+4x >-02.

4. YPOCTHTE BHpAXEHHE: %0‘4360“' +24°y9" npua <o,

2x—4
5. Haliante AOMyCTHMNIC 3HAYCHISA NEPEMEHHON B BHIDAKEHHH 7—]—2
x —-— —

KP-3

Bapnany 4
1. Buancrme: %J@+2"% —-((],2»/!3)l

2. Haifgurre 3HaveHie BHPAKESHHA: "5{‘; +338 .2 4743,

3. Peuinte ypasHeHHE H HePaBEHCTBO:

a) VX -6x+9=4; 6) Wx-2+5J/x>-0,.
4, YIIpOCTHTS BHPEXCHHE: %a’JSla‘ +2ay16a* npu a < 0.

Ix-6

5. Hafianre nonyCTHMBIE 3HAYCHIHSA MEPEMEHROI B BREPAXKEHUH 53"
x — —

KP-3
Bapannar 5
1. Buiuscante: J‘!_Jﬁ .JJE.g.?_
2. Hafipyrre 3HaueHE BHIPAKSHHR: -J9+4J§ +|J§ —4|.

3. PewnTe ypaBHEeHHE 1 HEPABEHCTBO,
a) 2x+Jx’—4x+4=7; 6) ZJx-l+3J;+4-Jx+l >=01.

4. YnpocThre Bupaxcne; 2a'¥94” +30°V16a* +a'ja+1| npna<o.
5. Hatiaute nonycTHMble 3HavYeHUA nNepeMeHHOH B BHIpAXEHUH
3x-6  5x-15

Gii—2 q-2-
KP-3

Bapranv 6
1. Bugncanre; \J9—J3—2 —JJ?r_2+9. .
2. Hailpyme 3HaMEHNE BhIpROKEHNS: J7+4\’§ +|J5-3|.

3. Peuyre eHUe H HEpABeHCTRO:
a) Ix+ 2 -6x+9=5 6) Wr-2+2/x+Jx+2>-02.




4. YnipocTuTe pupakcHKe: 3a°v8la* +4aW+a‘|a+2| npu a < 0.
3. Hailgure AONYCTHMBIC 3HAYCHHA MNEPEMCHHON B BHPAXEHUM

2x-4  4x-8

Jx——2-3+!-¥|-4'

Ypox 43. Hrom xorTpomaoil paborn
Ilesw: cooGUIMTL peaynbTaTel paboThl, PACCMOTPETE HAHGONCE THNKYHBIC
OLWHMOKH, pazolpaThk TPYIHLES 3a0atH.

Xon ypoxa

I. Coobinetite TeMM R CAN YPOEA
1. Hroru xourpoasnodi paboria

|. PacnpeneneHue patoT NO BAPMAKTAM H-PEIYALTATAM pellicHHA. JaHHHE o
peayaksTaTax paboTsl ynoGHO 3aHOCHTE B TaGAHIY (Ind Kaxnoil mapol
BAPHAHTOB).

il B 2 s | .| s
+ 5
i 1
- 1
@ i
O6GoanayeHun:

+ —~ YHCNO PENTHBINHMX JA88YY NPaBMILHC WIH NOYTH NPaBHIbHO;

+ — 4yHCNO PEeIIHBINKX 32884y CO 3HAMHTENLHEMH QUIHGKAMK;

— — YHCIO HE PEIUNBLIHX 3a084Y; i

& — yHcno He pemapinix 3aaavy. Bapuant |, 2 — 8 yueHMKOB.

2. Tunuunsie omnbxy, BOIHHKUING NPH peillcHHAN 3A34Y,

3. HauGonee TpyaHBIE 3a0A4H H HX pastop (YMHTENEM HIH IWKONBHUKAMH,
cheTaBIIMMH TY 3a1a4y).

4. Paz6op pceli KoHTpoabsHOl paGoTul (BHMBECHTL HA CTEHAE OTBCTH
K 3a/IAHHAM BAPHAHTOR H pasfop nanGoee TPYAHLIX BAPHAHTOR).

I11. OrseTss 6 pemienns
Bapuant 1
7
). Omeem: 3—. 2. Omeent: —110. 3. Omeem.a)x=5,0)x=z-2.

75
4. Omeenr; —3a", 5.0meem: x20,x%9.
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Bapuanr 2
1. Omeem: 2%. 2. Omeem: 53. 3. Omeenr. ) x=3; Gy x2 2,
4. Omeem: —~3a°. 5.O0meen: x20,x+ 16.
Bapuaur 3
o 1487 .
1. Omsem: 105100 . 2. Omeem: =214,

3. Omeem: a)x, = =1, %,=5,G)x21. 4. Omeem: 3c°,
Z Omeem:x2 |, x#5.

Bapaanr 4

1. Omeem: 12%. 2. Omeem: ~112.

3. Omeem. a) x, = —1,x, =T, 6} x 2 2.

4. Omeem: 5¢°, 5. 0meem; x22, x=11.

Pemcann

Bapuanr §

1. Yurem ceolictea KBAIDATHOIO KOPHA W dopMyny pasHOCTH KBAIDATOB,
Toraa nofyuaem: J?-JE-JJE+7=J(7—JI_3-}(7+J§]=J?’ iy
=49-13 =36 =6.

Omeaem: 6

2. B nogXopeHHOM BHPaXeHHH BHACIAAM NOAHHNA KBAOPAT CYMMBI:

9+4J§=5+2-2J§+4=(J§)‘+2-J§-2+2’ =(J§+2)'-
Hmeem: m+|‘l§-4|=J(_Js+2i +|J§—4|=|J§+z|+|J§-4|=

=J5_+2—J§+4=6.Yfrrcuo, yTO J§+2>0 H V§+2|=J§+2. J§—4<0
H |J§—4|=-(J§—4)=—J§+4.
Omeem: 6.

3a) Yurem, 9TO MOIKOPEHAOT BHPAXCHAC ARTACTCT NOMHbIM KBAEKPATOM
pastocTw. Torzanonysaes: 2x +[x—2| = 7. PackpoeM 3HaK MOXYAA, paccmatpen
JBA CTy4ast,

a) Ecmmx — 22 0 (T 6. x 2 2), 10 |x~4=x-2 1 ypasHeHuo HMeeT BHA:
x+x-2=7 win Ix = 9, orxyna x = 3. ITOT XOpeHb, AelicTEHTEALHO,
YHORACTBOPAET YCAOBHIO X 2 2.

6) Ecnst x — 2 < 0 (T. e. x < 2), 10 |x—2=—(x+2)=-x+2 u ypasenne
HMEET BRI 2x—~x+2=7, orxyga x = 5. Ho 3TOT XopeHb HE YROBASTBOPSACT
YCAOBHID X < 2 M He ARNACTCH PCIICHHCM YPaBHEHNA,

Omeem: x = 3,



36) OueBMIHO, YTO NERAA YACTL HEPARCHCTRA NpeACTARNAET cOBOH CyMMy
TPeX KOpHER ¢ NOAOKHTCIBHEMA KOMPDHHLUMEHTAMY U ARIACTCH BEAHYMHON
HeoTpHUATENBRHOM, FloZTOMY HEPaReHCTEO BRTIONHACTCH, €CAK NOOKOPEHHDbIC
BHPAXKEHUA HEOTPHLATENBLHH: X — | 20, x20,x + 1 20.Pewian 3mM HepapeHcTea,
NOMYYHM, COOTBETCTBEHHO: X 2 1, x 2 (, x 2 —1. CnefoBaTeAbHO, petlieHie BCeX

TPEX HEPABCHCTE X 2 1,
Omeent. x 2 L.

4, YureM cBoiicTBa KBAIPATHOFO KOPHA W HATYpANbHBX cTeneHel. Tlommacu:
2987 +30°16a* + a'la+|=2a* i+ 36’ J4a?|+a* Ja+]=
=2a*-(-3a)+3a* - 40’ + a¥la+ =20 - (- 3a)+ 30 - 4a? +atfa+ =
=6ﬂs+a‘|a+l|. Brijio yureHo, 4To a < 0 m |34=—3a, |4a’|-4a’. Tenepy
PECKPOEM 3HAK MOLYNA.

a)Ecmma+1<0(r.e.a<~-1),10 ja+l=—{a+1) u pripaxenue
6’ +atfa+ =60’ -a* o+ 1)=60° - o° ~a* =5a° - &*.

6)Ecnua+120(re —1<a<0),70 |a+]=a+] n pupaxcuue
67 +a'fa+l| =60’ +a'(a+1)=60’+&’ +a* =Ta’ +4".

Omeem:ipn a < —1 50 -a*; npn —15a <0 7¢* +a*.

5. Bupaxenue GyAeT HMETh CMBICH, €C/IH MOAKOPEHHOE BhHIpaXcHHE
HeQTPHUATSILHO H 3HAMEHaTeRH Apobeli He paBHL Hyalo, T. e. x — 1 2 (;
Jx-1 -220; pd — 2 # 0. CooTReTCTBEHHO, PEUIMM ITH HepaBeHCTRa: x 2 |
x5 x# 12, OnHaKo 3naYeHHe x = —2 B o0aacTy x 2 1 He nonanaeT. [ToaToMy
JOMYCTHMEIS 3HAYCHHA NIEPeMEHHON B BAHKHOM BHPLKSHHKN: X 2 1, x% 5, x# 2,

Omeem:x2 1, x25, x#2.

i Bapmant 6
1. Yurem cpoficTBa KBaapaTHOTO KODHA M GOPMYIY Pa3sHOCTH KBANPATOB.

Torna nanyacu: 1’9_‘[3_2..“1[_'4_2... =1’6_J3_2[152+J_'=
~Jb- VB2l 2)=yo - (/32] = VB1-32 =S5 =7.
Omeem: 7.
2. B HONXOpPeHHOM BHPAXEHHH BHACIHM MONHMA KBAXPAT CYMMB:

T+43=442.23 43242245+ (3] =L+ 3]
e 8 {4 B -4 1453

=2+43 -3 +3=5. Yureno, 110 243 >0 |2+J§]=2+J5. Ji-3<0m

V3-3=45-3)=-45+3.
Omeem: 5.
3a) Yyrem, YTO NOAKOPEHHOE BHPKSHHE SRRACTCA NOAHBIM KBANDATOM PA3HOCTH.
Toraa nomyuses: 3;x+'x-.‘1=5. Packpoem 3HaK MORYAA, PACCMOTPED ABR CITYYAS.
ayEcrmx—3z20(re.x23), 10 |x— =X~3 H ypaBHEHHE HMEeT BHA;
Ix+x-3=5 nan 4x = 8, oTxyna x = 2. Ho 3T0T KOPeHb He YAGBICTBOPALT
VCAOBHIO X 2 3 H HE SRASTCA PEIICHWEM YPABHEHHS,
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6)Ecamx—3<0(re.x<3), 10 |x-3| =—{x—3)=—x+3 w ypaBHcHme nmeeT
BHA: 3x—x+3=5 wau 2x = 2, oTkygEa x = 1. DTOT KOPCHb, ACHCTBHTENBHO,
YAOBRETBOPAET YCAOBKIO X < 3,

Omeenm: x = |.

36) OueBnano, 4TO NeBan YaCT HEPABCHCTBA NPEACTARAACT COOON CyMMmy
Tpex KopHeli ¢ NONOXKMTENbHLMH Koa(hdbHUMeHTAMK 18 ARASETCH BETHYHHON
neoTpruarenstioft. Tlo3TOMY HEPABSHCTBO BHIMTOJHSETCH, €CIH [TOAKOPEHHHS
BHPAKCHHA HCOTPHLATENBHEL: X — 2 20, x >0, x + 2 > 0. Petuaa 3Ty HepapeKCTEA,
TIGNYINM, COOTBETCTBEHHO: X 2 2, X 2 0, x 2 —2. ClenoBaTe/ibho, peliiecHHE Beex
Tpex HEPaBCHCTB X = 2.

Omeem: x 2 2.

4, YyteM cBOHCTB2 KBAAPATHOND KOPHA H HATYPANTLHEIX cTeneHelt. Monyuaem:

322\B1a° +4ay164° + a'la+2=3a* -Pa‘|+4a-|40“|+a‘ Ja+ 2=
=3¢?-(-9¢°)+ 4a-da* + a*la+ 2= -11a° +4* -|a+ 2. Bruro yureno, uroa < 0n
|90’| =9, |40‘| =44a" . Tenepb packpoeM 3HaK MOAYI.

a)Ecama +2<0(r.e.a<-=2), TO |a+2|=—(a+2) H BHIPAXEHHE
~116° +a'|a+ 4 =-11° - a*(a+2)=-124"- 20".

6)Ecnma+220(re. ~25a<0), 10 |a+ﬂ=a+2 H BHpaXCHHE
-1’ +a'la+ Y =-11a' +a*(a+2)=-10a° + 2.

Omeem:npu a < ~2 -120° - 20*; npu ~2£a <0 -10a° + 24",

5. BupaxeHHe Oyaer HMETb CMbICA, €CJIH NOAKOPEHHOE BhipaXeHue
HEOTPMUATENBHO H 3HAMEHATERH Apodeit He paBHb Hymo, T. e. x — 2 2 0;
Jx-z =3%0; 1 — 4 # 0. COOTBETCTREHHO, PEIIUM FTH HEPABSHCTBA: X 2 2;
x# 11 x+# +4. OnHaxo 3HaYenHe x = —4 B ofnacte x 2 2 He nonagaeT. [losToMy
AONMYCTHMLIE 3HAYCHIUA MEPEMCHHON B SAHHOM BRIpAXCHAM: X 22, x# 1], x %4,

Omeem; x22,x+# 11, x#4,

§ 7. NpumMmeHeHne CBONCTB apMPMETUIECKOro
KBaAPaTHOro KOpHS

Ypox 44, Buinecenne MEOKATEAR H3-TI0 3HAKA KOPaA.
BHeceHHe MHOXHTENA N0/ 3HAK KOPHA
II&!&: PAacCMOTRETE W orrpaﬁman BRIHECCHHE MHOXHTCNA H3-N0A JHAKA
KOpH% 1 BHECCHHWE MHOXHTEAA 110M ZHAK KODHA.
Xopn ypoxa

1. Coobinenine TeMBl M HERH YPOKA

I1. Haywenne HOBOTO MATEpHANR (OCHOBHLIC NOHATRA)

Jlns cpaBHEHNA YRCAOBHIY BhipakeHHH, NpeobpasoBaniis HPPALHOHANLHBIX
BRIpEXKeHHH 1 T, I, HEOOXOAMME HABRIKH BAIHECEHNA MHEOKNTENN H3-TIOA JHAKA
KODHE 1 RHCCCHEN MROKRTEAR O/ 3HAK KOPHI, OCHOBAHHEIC HA HCNIONbL3OBAHNH
CBOICTB KBATPATHOTO KOPHA. PaccMOTPHM 9TH NPHCMB HA PHMEPAX.



AU

Hpawep 1

CpaBHHM 3HAUCHHC BRIPDAKEHHIT J:r'? H 6J§ 310 MOXHO CACAATH ABYMS
cnocoSaMHu.

1 enocob (Rsmtecesine MEOKNTEAR H3-101 38AKA Kopin). TTpeobpasyem nepooe
HPPAUNOHANEHOS YHAIO «JT_S . TIpepcTapnM 4UCAO 75 B BAAe NPONIBEACHNA ABYX
NBOXHTeACH, OMHA B3 KOTOPHX SBIN¢TCA KEAAPATOM HATYPAALHOINO WHCNA:
75 = 25. 3. HenoyisayeM TeopeMy O KOPHE M3 MPOU3IBEACHHA H NOAYYHM: JT_ =
=425.3 =25 .43 =53 . Teneps nerko cpaBHHTL AaHHHE wncna. Tak xax
53<643,10 Y75 <643

I'lpupcmémmm J’E GLUIO 3AMEHEHO APOHIDENEHINEM AEYX MIGKHTE CH
Sn ﬁ,mnm-mms,aw-mmmm -ﬁ
Taxoe npeolpasoRatne HASHIBAIOT BLIFCCCRNEM MROIKHTE/IN H3-1101 3AAKA KOPHA.

2 cnocob (Pueceamie MR AN HON 3BAK KOPiR). Teneps npeofpasyeM BTopoe
HPDAIHOHATHHOS WHCHIO 643 , NPEICTABIIE €10 & RUlIe APHIMETHUSCKOTO KEAAPAT-
Horo Kopus. Flnq ITOr0 YHENO 6 3JAMCHHM BHIDAXCHHEM J?z H HCONbL3YeM

TeapeMmy 0 KOPHE H3 NIPOH3BeaeHEs: 643 =36 - 3 = 363 = /108 Cpasrmm
JMaHHuc yAcha, Tak kak 75 < 108, o J‘E< JIOS WIH J‘:‘_S<6J§

TTp¥ peeHRH BMPIGREHHE 6\5 GLUTC MPENCTABNCHO B BAAC APMpMEeTHUECKOTO
KBAAPATHOTO KODHN V108 . Taxoe npeobpasoRatine HAIKBAIOT EHECEHUEM
MAOKNTEIN OO JAAK KODHA.

2D cnocobE HCTIOALIYIOTCA M NPH pellieHUH GO CIOXKHBIX 3aA8Y.

Tpunsep 2
YnpocTvM BHpAKSHHE 2042 + 1550 - 3048 - 9432,

B maHHOM BHPAKCHHH BHHECEM MHONMTENH H3-NON 3HAKOB XopHA. [lna

ITOT0 NOAKOPEHHBIE BEEPAKEHHSA NIPEACTARHM B BHIE EPOH3BEACHHI KBRAPATOB
HATYPANBHLIX YHCEA HYHCHa 2, T. €. 50 =25 - 2=5-2,8=4-2=2.2 ¥
2= 16-2=4*. 2, Torma AaHHOE BHPAXEHHE HMEST BILIL:

20V2 + 15950 - 30vB - 932 =202 +15V5% -2 - 30¥27 .2 -9y/4% .2 =
=202 +15-5¢2 ~30. 202 9. 44222042 + 75V - 6042 - 3642 = 2.

BEUIO YUTEHO, YTO BCS CATACMBIS ARMAIOTCA NOROGHEIMH YIEHAMM, T. K.
COHRCPXAT BHPAXCHHA Jf ¢ pasHHIMH Ko3ddHumeHTaMH. MIT8K, AaHHOe
BHIpAXeHHE PABHO HPPAIMOHANBHOMY KHCTY ~J2~-141,

Ipumep 3
JoKaxem, YTO BRpaXCHHE A=(4+JEXJE-JE 4-J15 PABHO HATYDANIL-

HOMY "Hchy 2.
B BLIpaXEHHH A N3MCHUM NIOPALOK YMHOXCHHA M BHECEM BOAHMHHY 4 + 15

nox auak Kophs. IMomyuaem: A=UE—J§I4+JE“4—J1_S=
=10 - SN+ 15T - 15 )= (10 - Vo -+ V15 e+ VTS - 15) =




oo AT
(- N T,

Bruna nenonb3iosaHa GopMyna paIHOCTH Keanpatob. Tenephb BHECEM NMOR 3HAXK

xopHA seanauny JT0 - - Mmeen: A=10~JENa+415 = |
=10 -6+ 15) =10~ 210-6 + 6]+ V15 )= 16— 2/60 Ja+ vi5 )=
=.J(I6-ZJZ-_I_SI4+J1.5J=J(16-NEX4+JE)=J4(4-JEX4+JE).—_

= 4(42—UET]=JM=JZ=2.

Buay uenonpioBansl dopMyna xsaapara pasHOCTH H BHOBb (opMyna
paaHocrk kBaaparop. Mrtak, naHHoe BupaxcHue NCHCTBHTENbHO PABHO
HATYPATLHOMY YHCAY 2.

Teneph paccMOTPHM NPHMEHEHUE JTHX CNOCODOB B BRPAREHHAX
€ NEPEMEHHBIMHE.

Tipumep 4
BrIHECeM MHOMHTENS H3-1101 3HAKA KOPHS B BLIpaXeHHH J? .
Buipaxerme J; HMMEET CMBICH TONRKO NpH ¢ 20 (ecma < 0, To n g* < {)),
TpeacTaBuM NOAKOPEHHOE BHIPAXECHHE §° B BHAC APOM3BeacHUA a’ * @,
B KOTOPOM MHOMHTERE ¢ ABASETCA CTENeHBIO ¢ YeTHHIM RoKasaTeaeM. Toraa,

YYHTHBAA CBOMCTBA KBAAPATHOTO KODHSHA, MOJYYacM: E -..-Jaz a=
=JF-JE=HJE=0JE . TIpH 5TOM BBLIO YHTEHO, UTO @ 20n la| = a.
Tipumep 5

BhitieceM MHOXHTENb H3-NOM SHAKA KOPHS B BRPAXCHHN -4’ .

Buipaxkenue J—? HMEET CMEIC TONBRO NpH —a° 20 (i g’ <0), T.e.a<0.
MpencTaByM NOAKOPEHHOE BHpPAXCHWE —a' B BHIE NPON3Benenus a® - (—a),
B KOTOPOM NEPBBIF MHOXHTEND ¢° ABNACTCA CTENEHDIO ¢ YCTHHIM NOKA3aTCICM,
a BTopoll MHOXHTENDL (—g) NPHHHMACT TOABKCG HCOTPHUATCILHBIE 3HAYEHHS.

Toraa nonyyaem: J—?=m=ﬁ-\{-—a=m-ﬁ=k’|‘h—=

=—-g’y—-a. Bouto yureHo, 4ro * < 0 1 || = —°.

Hpumep 6
BHecem MIOXMTENDb NOA 3HAK KOPHA B BhPIKECHHH —SJF .
OrpruarebHbpil MHOXHTENE —5 HENL3A OPCACTARBHTL B BUAS apH(bMeTH-

HECKOr0 KBAIPATHOTO KOPHA H NO3TOMY TaKoH MHOXHTCND HEMb3A BHECTH MNOJA
3HAK KOpHA. l'IomnMy BHECEM NOA, 3HAK KOPHA NOMOXKHKTENLHBIA MHOXHTEND 5.

Nonysacs: —S¥x ==1.5-y% ==1. 425 =—25¢. Ammoe u nony-

YEHHOE BLIPAXKEHWA UMEIOT CMbICA TONLKO NIPH X 2 0.



Hpmep 7
Buecem MHOXMTETR NOK 3HAK KOPHA B BHPAXCHKH aJ_
MuoxHTenb 4 MoxeT 6LTe MOOHIM SHCIOM (TTOMOKHTCTLHEIM, HYIEM WIH
oTpHUATENBHBM). [losTOMY Haoo paceMOTPETs ABA

ecau a2 0,70 jo] = a 4 BW HHOHMWH"J_ J& - Joat =
- A ke

ecau a < Q, la| = —o unm @ = o] ¥ BLIpaKeHUE MMeeT BUA aJ_ =
-—|a|J_ —J_ 'J_ —Ja -a* =—J_ . Hrak, naHnoe BHpAXCHHE pasHO

\(3 npu a 20 H papHO —y/a® npw a < 0. O6paTHTe BHMMAKIE, YTO PEIYALTAT
CYLUECTBEHKO JABHCHT OT BCIMMWHH NepeMeHHOH a.

Hpumep 8

_ _]’ 16
YnpocTnM eipaxchue A={a—3 vk

Y‘ITCM, YTO 3HaMCHATEk NOAKOPECHHOMO BLIPAXKCHHA ABNACTCA KBANPATOM

pasHocru. [Monyuaem: A=(o- )"‘ 6 _l- 3}‘,_ a-3). 4.
a’-6a+9 ‘J(ﬂ 3)1 |a-—3|
" PackpoeM 3HaK MOAYNA, PACCMOTPEB BA CAY4AN:
ayecnma > 3,100 — 3> Q0 ulg — 3= g — 3, AaHHOE BHpAXEHUE PaBHO
AJ%wu
6)ecan a < 3,70 @ — 3 < 0 u ja — 3| = — (2 — 3), AauHOE BUpAKEHNE PAEHO
[a-3) 4 -
-ia-3j
Hrak, euipaxenune A =4 npu a > 3; A= —4 npu ¢ < 3. [Ipx a = 3 BeipaXeHne
A He umeeT cmuicna. U BHOBB peayibTaT CYIICCTBEHHO 3ABHCHT OT BENTHIHHB
nepemeHHOR 4. .

HI. 3axanne na ypoxe

Ne 401 (8); 402 (10); 404 (a, B); 405 (B); 407 (6, r); 408 (a); 409 (a, 6); 410 (a);
412 (a, 0).

IV. 3ananse Ba oM

Ne 401 (e); 402 (r); 404 (6, x1); 405 (r); 407 (8, n); 408 (6); 409 (6, r); 410 (6);
412 {6, e).

V. rlommenne lrmmn YpoEa

¥pox 45. IIpeoGpazoranne BMpaKenuil,
COJEPXAMMNX KBAAPATHRIEC KOPHM
Teas: paccMOTpeTh OCHOBHEIE IPHEMBL NIPeoBPAZOBAHHS UPPALIHOHANBHEIX
BHPAXEHHIA.
Xon ypoka .

1. Coolmenme TeMM W BEAH YPOKA



I1. Hosropenne ¢ 3aKpeniienne NPOAICHHON0 MATEPRAIA

l. OTBeTH HA BOMPOCKH NO AOMAUIHEMY 33a02HHIO (paibop HEpEIEHHBIX
3a11ay).

2. KOHTpoNL YCROCHHA MATEpHANA (caMOCTOATENbHAS paoTa).

Bapuaut 1

1. BuIHECHTE MHOXHTETL H2-TEO/ 311aK2 KOpYst:

a) ,[ 6)— 147 49 anaSO

2. BaecHTe MHOXOTE)Ib TTOA 3HAK KOPHA:

a) 3f7; 6) %4480. B) 2’6 npua<O,

6 I
3. CpaBHHTE HAUYCHHA BHMpPAXEHHI ?E H ZJg

Bapaanr 2

{. BHCCHTE MHOXHTCNb H3-NONl 3HAKA KOPHA:

a) J175; 6 -—J_ 36 npuaSO

2. Buecure MHOJKH‘TCJIB MOR 3HAK XOPHA:
a) 4J6; 6) % 108z ; B) @’VJ5S npua<O.

3. CpaBHHUTE 3HAYCHHA BHIpaXeHH -3—- 17 W 9& .

II1. Haysenne HOBOIO MATEPHATA (OCHOBHBIE MOHATHA)

B npouecce HayueHHA GbUTH paCCMOTPE] B! TOXKACCTBEHEBE MPpectpa3oBaHHA
HPPAUKOHAALHBIX BhipaXeHWH. K HUM oTHOcATCR: nipeabpasopauits kopHedi
M3 RpoM3BeAeHHA, APODH ¥ CTENCHH; YMIIOKEHHE H AeneHUe KopHelt,;
BHIHECEHHME MHOXUTEAN H3-NOI FHAKA KOPHSA; BHECCHHE MHOXHTCA MOA 3HAK
KopHa. PaccMOTpHM ApYTHe NPHMEPH TOXAESCTBEHEBIX 11PeobpasoBaHH i
HPPALHOHANLHBIX BbpaxXeHHH.

Tipumep 1
Ynpoctam ewpaxchue 8av3a + W 750 - tW120° -2\,3703_.

J1aHHO¢ BHPAXKCHHC HMCCT CMEIC NpH 4 = (. YUNTHBAN CBOMCTBE KOPHEH,
BhIHECEM MIOMKMTEIH H3-TION JHAKOB KOPHA. HOJIY‘IaCM

M+W-l0@-2\{?¢_!’=

32 +3¥25a* 3a -10J4a® 30 -2Ja’ -3a=
=8a+3a +3-5a{3a 10 2a¥3a - 20+3a =8a3a +150v3a - 200432 - 2043a =
=ay3al8+15-20-2)=ay3a.

3amMeTHM, YTO Ha MOCACAHEM YA B BpaxXeHHe GbUIH NPHBEACHN Noaodusie
RETL .




Tipamep 2
[Tpeofpasyem npousdencHne (IZJ§-4J513J§+J5)
VMHOXMM K2KALIA WneH B neppoil crxobke Ha Kaoknbi YneH o {apano-
" THYHO TIPOH3IBCASHHIO MHOMOUNSHOR) W MOMYYHM: (|2J?: -4«/5 3 +J§)—

=1243-3y3+1243 42442 3V3-4/2. 2 =108 -8=100.
3aMeTUM, YTO BRIYHCACHHA MOXKHO YNPOCTHTh, CCRH M3 NEPBOi cKOGKH
BHIHECTH MHOXHTEAB 4 4 HCTTONB30BaTh GOPMYNTY Pa3HOCTH KBaapaTOs,

Nompan: 25 - 43 o 2 - 3 -2 o5 + 43
{67 - )47 ero.
. Hpumep 3
2 -5
CokpatiM apobh mr .
YyreM, 40 24° = (a‘/‘f)z H 5=("§)t . Toraa yucauTens apobu MOXHO
PA3IOXHTD HA MHOXHTCIH, HCHOJAb3YA GOpMYNY PAZHOCTH KBAIpATOB.
20-5 @} (5] (a-SEleva+d5) 5
Tovwcs ™ wlieds ~ alieds o
Hpumep 4
a-2

CoxpatiM apobt m .

PaanoxnM Ha MHOKHTENTH YHCAATCAL Apo0H, HCMoAb3yA GopMylly pasHOCTH
KBAAPATOB, H 3HAMCHATENDb APOOH, HCIOABIYA GODMYNY KBABRPATA PA3HOCTH.

a=2 a-’—UET _G—ﬁlahﬁ ‘ahﬁ
Moxy-acu: a’-—2ﬁa+2_01_2.a.ﬁ+(‘/§)’ (a_Jf :—7;‘

JdocraroyHo wacTo npHXoauTes H30ARIATHCA 0T HPPAUHOHATMHOCTH
B 3usMenaTee (HAH YHoHTene) apoba. Jna 3101 TRCAHTEAR H JHAMCEATCAL
YMHOXKANT HA CORPIKECHEYI0 BE/IMHYY, T. €. TAKYIO BEIHUWMHY, Troda JHAMERATeAL
(AN YHCAMTENL) He CODEDXKAN APPAINORATLELIX BMPAKCHEE.
Hpumep 5
5¢
H3GaBMCA OT HPRALIMOHATBHOCTH B 3HAMEHATENH APOHH T
2c
OueBnHO, YTO 3HAMEHATEL APOOH He OYICT CONEPXATE 3HAKA KBARPATHOTO
KOpHA, €CJIH MNCIINTEAR H 3HAMEHATENS OPOGH YMHOMNTE HA BEANTHHY J2_c
(KOTopas ARNACTCS seamuEol, conpixesnoli 3pameaaTeMo, B 3TOM ciyvdae).

Sc _ Sc2c _Sed2c 52 5S¢
n H = = T —
onyqyacM T—- 77 > 2 Mmul 3aMeHuIM apotb T=

{comepxallyIO HPPALUHOHATEHOCTE J2_c B ZHAMEHATENE) TOXKASCTICHHO PABHOH




m_c.

BpobLio (koTOpas yXe He COASPRHT HPPALMOHAABHOCTH B 3HAMEHATENE).
Tem caMbiM M 0CBOGOIANHCSH 0T HPPALKORAILHOCTH B 3HAMEHaTeNe ApOGH.

Tipumep 6
215 +J§
HabaruMest 0T MPPALUMOHANBHOCTH B YHCANTENE Apobn .
ppa §2 +233
Y1066 HI0ABHTHCH OT HPPALIOHANLHOCTH B MHCAWTRRC Ap0oGH 2‘E+J§, HAauo

YMHOKHTS YHCTHTENb M 3HAMCHATEND HA BEIMIHHY ZJ‘I - J.’_' (xoropas AenA-
CTCH Conpaukesmoil wscanTe/mo seminnol). fpy oToM B SHCTHTERE BOSHKKAET
Pa3HOCTD KBAAPATOS YUCEA, KOTODAA W NIPUBOLKHT X HCUE3HOBCHINO KBanpaTHbiX

KopHeit 8 yncnutene. lNomyyaem: W2+43 = (2‘5"'1/5 V2 -43 _

i et ol b2 B b+
bﬁ)’-(ﬁ]‘ - 8§-3 __S T

TR A SN e eV e S

W2 +43
obpazom, Apobs ————— (COACPXKALUAT HPPALIHOHANLHOCTh 2«.5 +J§
Wi+ °

5
B YHCAHTENE) BbNA 3aMEHEHA TOXAECTBSHEIO PABHOMN APOGEKD mﬁr {xoropan

HC CONEPRHT HPPALLHOHANLHOCTH B YHCAUTENE). Tem caMbiM MBI H30ABHIHCE OT

HPPALHOHALMOCTH B UUCTUTCAE,
3ameTiM, YTC NOAODHBIE HABKIKM H3BABNCHHA OT HPPALHOHANBHOCTH
DOAEIHE! M TIPH pellicHHK Bonee CROXKIHBIX 3aJAH.

. Hpumep 7
Hatirem cymmy npobeii

l l | 1
5= + + +...+ .
3] +32 32 +33 33 +J4 335 +336
B kaxno#i apobn H3bGaBHMCA OT APPALMORAALHOCTH B 3HAMCHATENE,
YMHOXUB €€ YHCAHTEAL H 3HAMEHATE]b Ha BEAHYHMHY, CONMPAXEHHYIO

I N =

snameHaTemo. [Monyyaem: §=
I +42 W2 ~41 2+43 W32

V-3 V36 =435 -
+Us+JI[34-J§l+"'+U35+Jz_6U36~J3_s)_
2t B B 645

2-1 3-2 4-3 77 36-35
=J5-JI_+J§-J5+JZ-J§+...+J3_6-J3_S=—JT+J3_6=—1+6=5.
BuaHo, 4TO Noche H3GaBICHHA O UPPALIMOHANLHOCTH 3HAMCHATENH BCCX
Apobeit pasik 1. B nonyyeriolt cyMMe COKPaHIalOTCSA BCE CAATaeMbIe, KpoMe
-+l n JE . B HTOTE nojyyaeM, YTO CYMMa BCEX BAHHLIX MPPRUHOHATbHEEX
rpobeil paBHA HATYPAABHOMY YHCHY 5.




- ,j
ﬂmmmmemmmuwﬁnmuwﬁmoﬁnaﬂ a#4. Hs0apaMca ot

wmmnwmmmﬁmA, YMHOXHB €€ YUHCHHTEAD H SHAMEHATENb

(-Ja—3)i+Va=3)_

Haiinem HauGonbiice sHascHIS apobu A =

HA COMPIDKEHHYIO BEIHTMNY | 4+ 4Jg—3 . Moysacu: A= a- ailhla 3)

'(J )2 4-a 1
(4-all+da-3j (4_011_,_40 3’ l+Ja—3 Tak Kak HHCIHTEND HE
JABHRCHT OT NEPEMEHHON, 8 3HAMCHATENL — 3ABHCHT, TO Apobh NpHHHMaET

HarOONbIOee 3HAYCHNE, 6CAH HMECT HAHMEHBIIMI IHAMCHATEAD 1+Ja—3. Ho

ONpEncICHHI0 apH(METHYECKOrO KBAIPATHOTO KOpHA va-3 0. Torma

HAMMCHBILICE 3HAYEHHE JHAMEHATEA I+Ja—3 paBHO | H AOCTHRACTCH Npia = 3.
Creaoarenbio, HaHGOMBILIEE 3HAMCHME RAHHOH Apoti A paBHo 1 W ROCTHTACTCH
npua=3.

Ipy npeolipasOBEaHHY HPPAUKOHANBHBIX BRIPANXEHHA YACTO NONEIHO BBECTH
mymnepeuumym(mmmmﬁ).

B

¥npocTus BHIpaKEHHE
fa+
- a+2
a+2

Buano, uto B RaHHOS BHPEXKCHHE BXOOHT HAK BCIHMHMHA ;“_2‘ » WIH

ofpaTHaa ¢il BeaAHYHHA ;—:—2-. TloaToMy BBEAEM HOBYIO MEPEMEHHYIO
a+2 ;1 a+2 a-2 1
x=.J]—— (ouesnaHo, x" =—— }, vorma ,;——= =— . [Nocne s10TO AAaHHOE
a-2 a-2 a+2 x
1
X=X+l )
BHPAKCHUC HMECT BHA! ——-i-=-;_r. Tenoepb NOACTABHM 3HAYCHKS X° M
. -1
S .
a+ 2a
nomyann; 9=2 l—ﬂ—k 2 Hrax, nannos BHPOKEHHE PABHO £
T a+v2 ., 4 T4 2 PaBHO =5 -



IV, 3anamme Ha ypoxe
Mo 418 (a, ¢); 420 (r); 422 (m); 423 (a, A); 425 (G, o); 427 (B, n); 429 (b, e);
431 (n); 433 (e, ).

V. Jamanwe Ha 20M
No 418 (6, x); 421 (B); 422 (&); 423 (6, c); 425 (n, ¢); 427 (1, c); 429 (1, W);
431 (e); 433 (r, e).

V1. Teopueckne aaanns
1. CpaHHTe 3HAMEHHA MHCIOBKY BRIPAKEHHH:

| 1
2 ‘"m.—s*m "B=V30;

94 4+2J' 4- 2J'"B =V6;
B)A=J——‘J_3HB=J—-‘J_;
1) A=y23 -21 u B=21-419;

|
n)A=J§_ > nB=3,1;
e)A-TT ]3

Omeemvi; a—1) A< B, n) A > B; ¢) A < B. YxazaHna: a, G) ana udcna A
SLINOAHKTE ACHCTBHA; B, r) YMHOXETE B pasIesiHTe YHeAa A H B Ha conpaxeH-
HEI¢; B, ©) H30aBBTCCh OT HPPAUWMOHNIBHOCTH B IHAMCHATSIC QHchs A.

2. Haitayre HanGonpillee 3HaueHne Bupayenva. TIpH KakoM 3HAMEHHM o
OHO BOCTHraeTCA?

2 J )3--Ja+2
8-a ; )

T-a

Omeemue: a) -;- npu a = 4; 6) % npH ¢ = —2 {yKalaHHe: H3DaBLETeCh OT

HPPALHOBAIBHOCTH B MHCIMTENE).
3. HalimuTe HaHMeHbILEe 3HAYSHHE BhipaXxeHHa. I1py KakoM 3HaueHHH @
OHO gocTuraerca?

13- . &+A

a) ; 0 .
3-Jat -4~ 5-J1-2
Omsemss: a) I npn @ = 12; 6) 5 npu g = 11 (yxazauue: naBapeTeCh OT
HPPALHOHATEHOCTH B 3HAMEHATENE).

4. Haiitn seastunny Jis-ai5+ai ,ecin J8—a+J5+a=5.
Omeen. 6 (yxazaHue; BO3EECTH B KBAIDAT PABSHCTBO vB—a +J5+a =3).
6 AH. PypyxaH




5. Haifta cymmy J25 a’+JlS @, ccu pasHoeTh JZS— ~J15-2 =2
Omsem: 5 (yKa3aHMe YMHOXNTb PABEHCTBO v25-a° —y15-a2 =2 Ha

BHPAXKCHHE J25 @ +J15-a ).

€. ¥Ynpoctute BUpaXeHHe:

[x\f_ | J;} x-l;

Jx-1
o[ -m) (k]

x -1

el 1
) xVx +x+yfx Jx=x* tx

o[FEE )
0 (J_ 1 ]'[X—J; x+J;}

BRI E
s

X=y NX+yY y-x'

x-y x-y

2a 2ab ).
s

“[ Ja+2 JE-:}JE-H,

a+Xa+1 a-1 | o~
N N i
Jat+ab Ja-l-b V a |[Ya+d’

) JE+1 1 —a
aja+a+rfa at-Ja




w2 2J' a—Jab +b .44
;0-3 GJO‘I‘Q JG"

Omeemw: a) Jx +1;6)1;8) 1;1) 43 1) ~2Jx: ) TE_}T;X) ~2y;3) 2ab;
y

a+b

n)—.x)— n) —1; M)ﬂ

? Haﬂ.m-mc IJHAYCHUE BLIPAKCHHS:
a) 2x7 ~8J5x+23 npn x=2J5-3;
6) x*—83x+3 npu x =43 -1;

B) 3x* +4xy—3)* npm x=£t—g H y={§ﬁ[§-.

Omeemei: a) 1, 6) —44; B) 121-53@

YIL IloapeacHne HTONOR YPOXA

Yporu 46—47. Kontponbuas paGora Ne 4 o Teme
«[IpuMchenne CBOHCTB KBAIPATHOIO KOPHSI»

Ifess: npovepka 3HaHUA YUALHUXCS C HCNOABLIOBAHKEM PAIHOYPOBHCBAIX
BAPHAHTOB,

Xon ypoxa

1. Coofmenne TeMbl H HEAN YPOKA
I1. XapaxTepHcTuRa KonTponnaoi paboru

KoxTponbiaa paGoTa cocTaBieHa B 6 BAPHAHTAX PAVTHYHON COXHOCTH
{rapuadTl 1, 2 — caMble TIpOCTHE, BAPMAHTH 3, 4 — CNOXHES M PapHAHTH 5,
6 — cambie cnoxHeie). IIpH 3T0M CAOXHOCTE BAPHAMTOR HAPACTACT HE OUCHD
peako. Kaknplit SapHaHT conepxMT 6 3a8aM IPUMEPHO ONHHAKOBOH CIOXHOCTH
(MOXET GHTh, HECKOTBKO CROXHES JBe NOCHCAHHE Ja0a9n).

IIpy npoBepxke BapHAHTOB |, 2 OLIEHKA «5» CTABHTCA 3a MPABWIBHOE PELICHHE
NATH 3ada4, OUCHKA «d» — ueripex 3amad W oLicHKa «3» — Tpex 3amad. OnHa
JazaNa SRAAETCA PeIepBHOI (U1K 3amacKoit) M AT HEKOTOPYIO BOZMOXHOCTD
priGopa ysanmmcs. TIpH TaKMx X6 KPHTEPUAX OLCHKH B CAYYEC BAPHAHTOB 3, 4
gacTcs nonoaHuTeanpto (,5 6anna H B cyyac BAPHAHTOB 5, 6 — NOMOMHHTEALHO
1,0 Ganna (yuprbisas Gofee BLICOKYIO CHOXKHOCTL DTHX BapuaHToR). HosroMy B
CIY4ac BAPHAHTOB 5, 6 OLIEHKY «5* MOXHO NOMYYHTH 33 NPABHBHOE PEIlEHHE
yeTHpeX 3a0ay.

Bu6Gop BApHAHTOB MOXET OHITL CACAAH YHHUTENEM HIKH YHALIHMCA (MPH 2TOM
YHCAO FKISMIUBIPOE BAPHAHTOB UOMKHO GLITh AoCTarodHEIM). Pasymeetcs,
YHAWMECA HVIKHB JHATE O PaVIHYHOA CIOXKHOCTH BAPHAHTOB M KPHTCPHAX
OLIEHKM KOHTPOALHOI paboThl.

6‘



1. ¥npocHTe shipakeHue: &,ﬁ -ﬁy

2, CpaBHHTE UHCNOBEIE BLIPAKEHUA! A=%J?T H B=71-JE.
9-a

3. Cokparnre apobn o3

4. HaGassTech OT HPPALMOHARLHOCTH B 3HAMCHATENS BHPAKEHMS T3%= .

542
5. Haiiawre 3HavYeHHe BHPAXCHUS ﬁ—a:h
6. Moctpoiite rpaduk pyixitnu y = (Jl-_xy
KP-4
Bapuanr 2
1. ¥npocTiHTe BHpaKeHHe M-Jf}
2. CpaBHUTE YHUCNOBKE BupaxeHua; A =% 20 B =%Jﬁ .

16-¢
3. Coxpamire npoin .
Je-4

25

4, Ma6aBkTech OT HPPANHOHANBHOCTY B 3HAMEHATENE BREIPAKEHHA W

1 |
5. Haitasre 3Ha%eHBE BHUPAXKCHHSE + .
1435 1-345

6. TlocTpoire rpaduk GyHKLMK y=(4x-2)‘.
KP-4

Bapaant 3
1. ¥npocTuTe BRpaxeHHe: ZJE+SJ§-%J§-7J5.

2, BMuHCIHATS 3HAUCHHE BRPAXEHMA: (25 =1Bv3 + 5)- 1\5 .
3. ¥i3baBrrech OT HPPAUMOHAJILHOCTH B JHAMEHATENE BHIPAXEHHA
643
Qz -233 )
r}
4.Co o 2 +2ayb +b

a+dd



5. CpaBHHTE YHCIOBEIS BRPAKCHHI A=J2T-JE K B=J17-JE.

6. Mocrpoiite rpadux GyHxumn y=-(‘;;:;TJ:|I .

KP-4
Bapstast 4
1. ¥npocTHTe BEIpAKEHAS: 251-4«/4_8-%5—9\@.

2. BEHCAHTE 3HAYEHUE BUpaXenns (3y2 -2 42 +?)— 132.
3. Ha6asprech oT HPpPaAauHOHAJABHOCTH B JHAMCHATCNC BRIDAXKCHHA

3
25=32°

Al -4xfy+y
4. Coxparnre apobp — Y= - |
2x-—Jy

5. CpasHUTE YHCIOBMIS BRIPAKEHMS A=J§-Jﬁ u B=JH—J¢E.

6. MocTpoitre rpauk GYHKUHH y = _(Jx_Tz)’_ .

-2
KP-4
Bapuanr §
1. HaianTe 3HaveHMe BupaKeH s &J_.i.s)‘ ...(10_‘[3',}.

2V a+da -
TIPOCTHTE BHPAXCHHC e w:

3. Buumcaure: J(u-,[ﬁ)’ +J€3-Jﬁ)z

4. TMocpoiite rpadux dyikwm y=yx? ~dx+4 +x.

5. CpaeHuTe WHcaoBbic Baipaxenma A =3 +42 u B=410 .

6. W3BecTHO, UTO 28~ --JlS-a =3. Hasinure 428—a+Jl3-a.

KP-4

Bapnaut 6
1. Hal{auTe 3HaYCHHE BHIPaXEHUS (3.J5 ...2) +(6_J5)‘.
2. VIpOCTATE BHpaXeHiie a- i{,__'” 07‘-+2J;.

3, BryHenure: J(ls_,[ﬁ)’ +J(2_..Jﬁy




4, TToctpoiite rpadux GyHKIH y=4x2—4x+4—x.
5. CpaBHHTe YHCROBBIE BEIPAXKCHHUA A=\5+J§ H B=JE.
6. UspecTHO, 410 39—a +27-a =4. Hatimure J39—a -27-4a.

Ypox 48. Hrorn xorTpomioii pabornl
fleast;: cOOGIINTL pe3yNLTaTH PRGOTH, PacCMOTPCTL HAHOONCE THIMYIHLE
owuGku, pazobpars TPYIHLIS 3A044H,

Xon ypoxa

1. Coo0menme Temm B BeAN ypoxa
IL. Hrom xoarponshoil paforu

1, Pacnpeaencuune paGoT No BAPHAHTAM H Pe3YARTaTaM peuicHA. Jdanueie o
peaynLTaTax paborht yACSHO 3aHOCHTL B TAGJAKLY (AnA Kaxaoi maput
BAPHAHTOS).

it B 2 3 1 .| 6
+ 5
t 1
- 1
U4 1
O0O3HaYeHMN!

+ — YHCHO peLUMBUIHX 33034y TIPABHABHO HIH NOMTY NMPABKIBHO;

 — yHCNO PeKBUINX 34084y CO HAMHTENABHEIMY Ol HGKaM¥;

— — YHCAO He PELHBLIMX 39JaUY;

@ — 4ucI0 He peLuAsIIMX 3a0avy. Bapuanr 1, 2 — 8 yueHHKOB,

2. TanpvHEe oHOKN, BOSHUKLIKE NP PeIICHHH 3a83Y.

3. HanGonee TpyaHsie 342891 ¥ HX pa3bop (YIHUTEReM WK HIKOABHHKAMH,
CACAAPHMME 3TY 390a9Y).

4. PaszGop kcell koHTpoRbHOH paboThl (BHBECHTE HA CTEHIE OTBETH X
3BAZHHAM BAPHAHTOB W pasiop HauGonee TPYAHBIX BAPHAHTOR).

III. Oreerst B pemecnms

Bapaaur 1
1. Omsem: 14— 4-/6.
2. Omeem: A< B.
3.Omeem: —Ja -3 (npra=0,a9).
4, Omaem: 2+Jﬁ.
2

5. Omeem: —— .
11
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6. Omeem: npsMag y=1 —xnpaxs 1.

. Bapmany 2
1. Omeem: 21-646 .
2. Omeem: A> B,
3. Omeem: -J;-—Jl (npuc 20, c#16).
4. Omeem: 5+JB.
5. Omesem: --i%.
6. Omeen: npAMaa y =x —2npux2 2.
Bapuury 3
L. Omsem: 235
2. Omeem: |3.
3. Omeem: 6+3~J§.
4. Omeem: a+Jb (npr 520, a+b #0).
5, Omeem: A< B.
6. Omeem: npAvant y= 1T npkx < 1.
Bapuaxr 4
I. Omeem: 12\/37.
2. Omeem: 10.

3. Omaem: 10+ 310 .

4, Omeem: Zx-J; {npuyz0, Zx-J;an).

5. Omsen: A> B.
6. Omeeny: npaMas y = 1 npH.x > 2.

Pemnenan
Bapuasr 5

1. Henonbs3yeM dopMyE! KBADPATA CYMME 11 KBAOPATA DA3HOCTH, BHIOIHHM
JeHCcTBHS H MOTYUUM:

b3 +5f +00-V3) =bVBY +2.243.5457 4102 ~2.10. 3 + {3} =

=12+25+10043=140.

Omegenm: 140.
2. Paznoxmm wucanTein apobei Ha MHOXHTCAN H COKpaTHM apobn. HMmeem:
a+J- J-(»/—-l-l) a+l ~Wa=

l+J— 1+J_ 1+J— 1+ a

= a+J;-—l—2J;-—l.
Omeem; —1.
3. Hanneuem KRampaTHbie KOPHH H3 BHPAKCHHE H pACKPOSM MOTYTIH.



RE P I, M 4

M

MNMomyuaem: JEL—JE) +J(3—J1_3' -Il —+13 +|3—Jl_3|=

=12-J13-(3-Jl?)=9. BriNo yureHo, 4TO Jﬁ-&.ﬁ.

Omeem: 9,

4. VaumeiBan cBOHCTBO & MCTHIEC! KBagpatHOTO KOpHA, SANAINCM
dynamno s putie y=yx° —dx+4 +x=4(x-2 + X =|x—2 + x. [ns nocrpo-
etist rpaduxa dysxumn y=|x—2+X packpoe suak Moy

aA)Tlpax <2BenmiHHA X — 2 <0 W |x-#=-(x—2)-2-x. Io3TOMY

OYHKUMA HMeET BHA ¥V =2— X +X HAH y = 2. CrpouM 3Ty dynxumio g x < 2.
Y .

X

:
6) Mpi x 2 2 sesiumtia x — 2 2 0 1 [x~2 =x - 2. Torna dynxums umeer eun

p=x=2+4x=2x -2 CrpouM o1y GpYHKUMIO s x 2 2.
Omeem. cm. rpadik.
5. OueBHAHO, 4TO BHpAXeHHT A U B ABAAIOTCH NONOKHTEABHBIMH,

PaccmoTpHM KBapaThl 3THX BETHYMH A’-(J§+Ji)-3+2JE+2-5+zJE "
B ={/10] =10 =5+5. Teneps cpasmm sucna 246 w 5. Tak kak 6 < 6,25, 10
J§<J6,25=2,5 # 246 <5. TlosTomy A< B'u A< B.

Omeem: A< B,
6. YiHONIAM 08¢ YACTH PABEHCTBA 428—4:: —Jl3—a =3 HA CONPAKEHHYIO be-

nwanny V28—a +13-2 u nonyanm: (st-a -Jl3-a[J28-a+Jl$-aF
=325 + 13- ) wm 28-a-(t3-a)=34T8—a + 3-a ), ww
15=3/28-a +13-a),omym v28_a +13-a =5,

Omeem: 5.

Bapuant 6
1. HUcnonsayem GopMyI KEAAPATA CYMMBI M KBAAPATA PA3HOCTY, BHMOIHHM
NeHCTBHA U NONYIHM:

V2 +2f +l6-42) =BV3f +2.37- 2420 +67-2.6. 42+ (2] =

=18+4+36+2=60.
Omeaem: 60.
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2. PaanoxuM YncauTeaH pobel Ha MROXKHTEAM H COKPAaTHM Apohn. HMeem:

a2J_+lal+2J—(lJ_)l(l I“'J_)g.,[_

1-Ja -Ja 1-va
=1-Ya-{+va}r2da =1-Ja-1-Ja+2/a =0,
Omeem: 0,

3. UspneyeM KBAAPATHHE KOPHH H3 BHpPAXCHHH M packpoeM MOIYIH.

Monryyacwm: \{(15-\(17)I +J(2-Jﬁ)z =|15—Jl_l|+|2—Jﬁ|=
=15-Jl_l-(2—Jl—l)=13 . BuA0 YITEHO, YTO Jl_l-3,3.

Omeem: 13.

4, VyuTeipad cboicTso apudMeTHYCCKOTO KBAAPATHOTO KOPHA, 3aIMHLICM
bysxkino B sane y= =yx?- 4x+4-x=J(x 2)’ x-|.x q x. I noctpo-
eHus rpadmka ynkunn y=|x—-2-x packpoem snax monyas.

a)Mpux <2 pemmpax—2<0n !x—2|==—(x—2]=2-—x. Hozromy dyrxums
HMeeT B Y =2=X=X Hau y = 2 — 2x. CTpoum 31y dyHxumnio a8 x < 2.

\y
N
N

) Mpuxz2permumsax—220n |x—q=x—2Torna¢YHnum HMEET BHI
y=x=-2-x Wi y= -2, Crpoum rpadmx GyHKuNM y = —2 ana x 2 2.

Omeent; cM. TpadHK.

5. OueBnaHO, 4TO BHpAKEHHA A U B ABAAIOTCH NONOMHTENLHBIMN.
PaccMOTpMM KBANpaTH THX BEAUYMH 4% = 2+J§}=2+2J13+5=?+2Jﬁ
u 8= 13 =7+ 6_Tencpe cpagHuM ucaa 2J10 n6.Takxax 10> 9,10 10 >3

" 2J13>6.I'lomuyA’>B"uA>B.

Omeeni: A > B,

ﬁmoﬁcwmpam\}” a+J2?—a =4 HACONPAKCHHYIO BCIH-
unny 39-a-v27-a n noayuum: (J39 a+27- aH39 —a—+27- a}—
-4(‘139 -a- 2’:‘-9) WIH 39-a-(27-a)—4(J a-JZ?-a), uAU
12=4(/%-a-427-a), mmeﬂ—JzT'_a 3,

Omeent: 3.
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Ypox 49. TloaroToska K 3a9€Ty N0 TeMe
«Knanpaminie Kopan»

Iless: perieHMe 32039 N0 TeMe «KBaIparHbie KOPHH»,

Xopn ypoka

L CoobGmetine TeMBl B ReJM Ypoxa

11. OcrosaMe HOHATHS

Tlpn HeobGXOOHMOCTH HATIOMHHTE OCHOBHHC CBCOCHHA 110 NAHHON TeMe
{ypoxn 27—-42).

Harypansabie YHCAR — SHCAA, KOTOPHIC KCTOAB3YIOTCA IJIA CHCTA NPSAMETOB!
1,2,3,..

1leme TRCAR — HATYPAIBHEE YHGCAA, IPOTHBONONOXKHBIE HM TACHR H YHCID
uyaw: 0; 115 22;...

Pamnonanesnle MREAS — YHCAA BHAA —-:i , TA& M — UEROE YUCAO U 21 —

.2 3
HATYPAXBHOS YHCTO; 3 =3 s PauHOHRIBHOE YHCRO MOXHO NPECACTABHTD
B BHAC KOHCYHOH OccATHYHON apobu wnu GeckoHEYHOR Mepronuueckol

aecaTHYHOH npodu; %= 0.6; —% =-0,1666...=-0,1(6). Bepuo r oGpaTHOe
YTHEPAKACHWE: KOHEYHYIO JECATHYUHYIO0 Apobs KM GeCKOHESYHYIO NMEPHOANYCC-
KYIO JISCRTHYHYIO P05 MOXHO MPEACTABHTD B BHAC PANHOHANBLHOTO YHCA.

Hppausolanmusie YHCAA — GecKoHeuHMe HeNnepHOOHYECKHe AecATHIHbIE
apobiu: 0,10010001...; 3 ; 2-43...

JIeHCTRATEIMbIC YHCAA — DALMOHANKHEE H HPPARHOHANBLHEIE MHCAA.

agecmiaz(

Moxsm ez : |4 {—a,ec.llna«:O'

ApubMeraecKnM KBANPATHMM KOPHEM H3 HHCAA ¢ HAHBAIOT HEOTPUUA-
TENLHOES YHCAO &, KBANPAT KOTOPOIO paseH 4, T. €. ﬁ=b,ecnn620nb’=a
{rieaz0).

CsoiicTsa KBAIPATHOTO KOPHN:

I. Jab =2 (wmaz20,b20); 2.J§=% @i az0,b>0);

3 Ve =|d; 4. (af =a @nna20.

HI. 3azanne #a ypoxe

Ne 4356 (); 459; 465 (6); 469 (p); 471 (a); 477 (r); 435 (6); 489 (a); 493 ();
495 (8); 498 (1).

IV. 3ananne na aom

N 456 (r); 465 (B); 469 (r); 471 (6); 477 (6); 485 (r); 489 (6); 493 (r); 495 (r);
498 (B).

V. Hloasenenne RTOOB YPOKA
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Ypokn 50-51. 3auernan paGora no TeMe
«Ksanparsbie Kopun»

Ileas: npovepka sHaHKit YUaMIUXCA MO BAPHAHTAM OIWHAKOBOH CNOXHOCTH.

Xoxu ypoxa
1. Coobinlesie TeME M LI2]H YPOKA
IL. XapakTepucTHKA 3a9€THOH padoTu

T1o CPaBHCHHIO ¢ KOHTPOILHO# patoToi B 389cTHON YBCIMYCHO KOMWYCCT-
80 sanarni, COOTBETCTBEHHO, ¥ YYAIWXCH BOIPACTAET BOSMOXHOCTE BRIGOpa
3anay, Bee 3aaaung paiGuTH Ha TpM Gaoka: A, B u C. Camule npocThie 3a8a4M
HAXOOATCA B YacTH A, Gonee cioxHele — B uacTk B, emte croxHee — B 4acTi C.
Kaxgas 3aaaua u3 A onieHneacrea B | 6ann, w3 B — B 2 6anna, m3 C— 8 3 6anna.
[ToaToMmy 3a mpaBUAbHOE PeiieHHE Beex 3aaay Gnoxa A MOXHO NOAYYHT: 7 Bask-
nos, Gnoka B — 8 6amwnos H Gnoxa C — 9 Gawios (Beero 24 Ganna). OugHKa «3»
CTABMTCA 3a 6 Gannos, olleHKa «id» — 33 10 Gannos, olieHKa «5» — 3a 14 6anios.

Tak xax 31a paboTa ABLACTCA 3a49¢THOMH, TC B Hee HE BKIIOMCHB NPRHLHITH-
anbHO HoBbic 3amayy. IMostomy pasbop sananmii paboTel MOXKHO H He IPOBO-
IHTL (penieHKs 3aIay MOTYT GbiTh BriBeleHbl Ha cTeRae). JIas cTeHnoBoro pa3-
MCLICHHA pa3sfop 3amaHril NPHBOAWTCH.

111, 3anasmn 3sveTnodt paGora
3p-2

A

1. Buuncaure: /2| (3-J5,+.J9_3 _2J§].
2. Cpasanre yicna 3\/‘? ] J6-2- .

3. Hatiayre 3HaYeHHe BHPAKEHHA -JS—JE -JJE+8 .

4. Cokparure Apodh 334 .
a-3

5. Pemire ypastierne 2 —6x+9 =2,

6, YiipoctiTte BripaxeHHe E:% xki%” W HalioxTe ¢ro 3Hauc-

HHG x-3ln —L
i TR AT

7. Moctpoitre rpadmk Gyrximn y=5Jx-3J/x.



S.Hsaecnw,mx=3-m H y=3+Jﬁ. Halavme 3HaYSHNE BLIDEKERUA yJF
a 2 a+2

9. VIipoCTHTE BHIpAXeHHE : .
a-v2 a+d2 | a+ay2

3 3
10. CpaBHpTe 9ucna A= + H B=47.
4-242 4+2\2 af

11, Pemmre ypapHenue y3+v2-x =4.

C

aJa+bdb-abo-tda

12. Coxpature apobb wdo—tlbrado—tle

13, YpocTHTE BRIpaXeHNne _ _

(2 +1] -2 -3] - B2 --2f2 + 114642 -

14. HoctpoiiTe rpadpHK 3aBUCHMOCTH y{X), €CAH BHIMOJHEHO YCAOBHE
Jy’—sz-i- =]—y.

IV. Pa3lop zananmii 3aueTHol paGors

1. B cxofKax BeilzeceM MHOKHTENH H3-TIOX 3HAKOB KOPHA ¥ NPUBEASM Noaobune
wietn. (lonyaen: 2642 + 38 - 232 J=y2042 + 5.2 - 24162 )
=202 + I -2-4/2 a2 22 =4,

Omeen: 4.

2. B neppoM yucAe BHECEM MHOXHTEND ROJ 3HAK KOPHA: 3-,/‘? =J3E J- =
=J9-?=J6_3.Taxxaic63 >62,ToH J§>J§ s L 347 J6_2
Omeem: 37 > J62 .

3. Vurem Tecpemy 0 npoH3BeReHnK KOpHEH M GoOpMYIY pasHOCTH KBAIPATOB.

TNonyunm: JS-JE-JJE+8-J(B—JE§+J§)=J8’ —(ﬁg)' =y64-15=
=89 =7
Omeenr: 7.
4. PaanoxnM YHCAHTEND M SHAMEHATEAb ApodH HA MHOXMHTENH H COKPATHM
Ilpﬂﬁ N 3_54' ﬁ'ﬁ-ﬁa J; 3—-a Jg
b 7 = = = ——
-3 2 (BY b-VBk+B) aedB
Omeem:; — i) .
a+y3
5. YuteM cholicTha KBaapaTHOrO KOPHA W NOJAYYHM YpaBHCHHE:
Vi —6x+9 =2 wm J(x-3F =2, |x—3=2. Torna seanunua x —3=+2,
oxymax, =5Sux,=1.
Omeem: x, = 5,x,= 1.
6. PaznoXHM YHCAHTENH H 3HAMEHATENH Jpobeti Ha MHOXHTENH H COKPaTHM
apobu. Monyuaem:

(pu a# +43),
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X~y _x+4yxp+dy _ U;—J;IJ;+J;)_M=
Veefy Sy x+fy Vx+2y

=S5 -5~ (fx + 27 )=-35.

knmbnmmmmmnoesuamne y—— i Hakiaem: JJ_

Omeem: 3,[_ -—

7. OGnacrp onpeme}ma dyHKIARN ¥ -SJ— =X 3aHACTCA YCIOBHAMM:
x 20 u —x 2 0 (MoOKOpeHHLIC BHPAXKEHHA HEOTPHUATENLHBI), DTA CHCTEMA
HEePaBEHCTE HMEST eauHCTBeHHOE pemnenne x = 0. Toraa u y = 0. [Toaromy

rpadpukoM TaHHOA PYHKUHH ABTAETCA AMHCTRCHHAR TouKa (0; 0) — Havano
KOOPAWHAT.
Omsem: HAYANO KOOPAHHAT,

8. Mo ceoficTy ApHPMETHIECKOTC KBAIPATHOIO KOPHA y\’x_’ = y[x| Tenepb
NOACTABMM AAHHEIE 3HAYEHHA x=3-+11 ¥ y=3+m H TIONYYMM:
B+ [3-Jﬁ|=(3+JlT WiT-3)= (i1} ~32 =11-9=2. Varreno, wro 3< 4T
 [p=IT|=-B-IT)= VAT -3.

Omaem: 2.

9. B cxobkax TpubensM Apobu k OGIEMY SHAMCHATEMIO H BRIUTEM MX.

la-v2 a+42 [ et +ad2 —2ha+y2 al+2
a+aJ_ av2 +2 a(a+1/—)_ 2 4 2hla+42; __4a
b—V2lrv2) @+2 p-N2lat2)ei +2) a2

(mpua=0; £42).
a

Omaen: .
a-32 3 3

10. B uucne A cnoxum apobH n noayuum: A= + =
P d 4-2{2 4+2\2

-22 2

W2k -2v2) 3k+2v244-242) 3.8
*&27%4—%)-} (4 —(ZJ_)' )16 3 3.Taxm3>ﬁ,m
A> B

Omeem: A > B.

1l. OGe 4wacTH YpaBHEHHN 'JB+-J2-x =4 BO3BEACM B KBANPAT

3+42—x =16. Bupasum 2—x =13, Ewe pas pospeleM 06e acTH IT0re

YPABHCHKS B KBaapar: 2 — x = 169, otkyna x = —167.
Omeem: x = —167.




12. CrpynnupyeM “AGHH B HHCAHTEAE W 3HAMEHATENE, PASNOXKHM HX HA

MHOXUTCAH M COKpatHM apoGs. Moaydacwm: ava +bdb~adb—ta _

ava-olb+ab-dda
=Eﬁ—aﬁ‘:&b-b&%aga—ﬁk%a-\ﬁ;;: a-+Jb -b)=
JE-l-aJ_- b+b~yf5 a a+«J3 b a+J; a++b a—b)
_fa-v8
Ja+ds

 Ja-Jb
Omaem: 3a+3b )

13, MNpexae Bcero HATO 3JAMETHTD, YTO NOAKOPEHHAE BRIPAKEHMS HBAAKTCA
AOJIHWMH KBAAPDATAMM: 3-2\5:2-2‘54-]=(J§}—2-ﬁ-l+l’=(\5—l)! H
11+6J5=9+2‘3-1ﬁ+2=3’ +2‘3-J-2.+(J5} = (3+J5)! Tlocae 3Toro Nerko

YNPOCTHTE AAHHOEC BRIPANKCHHE!
(2 +1] -7 -3f - -p-22 + 114642 =
=2+2J5+I—2+6J5—9-4—J§-|—J5-—]|+|3+J5]=
=8+4v7- [ -1} B+ V224242,

Omeen: ~4+442.

4, Taxk KaK NeBag YacTb PABEHCTRA Jy’—lr’ﬂ =1=-y no onpeaeicHHIO

APH(PMETHYECKOTO KBANPATHOTO KOPHA HEOTPUUATEALHA, TO H NIPABaf YacTh
JosoKHa BRITh HEGTPHLATEALHOH, T. €. | — v 2§, oTxyaay < 1. Boapenem B kpanpar

ofie yacTH AaHHorO paseHeTBa: 2 —2x% +1=(1—y)} (npu 310M NoKOpeHHOE

supakenne ¥>—2x’ +1 HOOTPHUATCABHO, T. K. OHO DABHO (1-yf20) win

P=2+1=1=2y+y?, dan y = x* (npuuem y < 1). IMosToMy MOCTPOHM
napaGouy y = x* 1 BHOepeM Ty e 4acTs, s XoTopoit ¥ < 1 (CHnomHas THHHA).
Y

L] !
[} ]
3 {
1 1]
1 !
LY ¥
1 I

i

X

- |

Omeem: cM. rpadux.



fnaea lil. KBAAPATHbLIE YPABHEHUA
§ 8. KsagpaTHbie ypaBHEHUS U €r0 KOPHN

Ypoxm 52—53. Onpegencine KpaJipaTHOTO YPABHEHHA.
Henoannie KBaapaATHLIE YPaBHEOHNA

Ifeair: paTh ONpeneNeHUE XBAIPATHOIO YPABHEHWUS H PACCMOTPET PELICHHE
HanGONEE NMPOCTHIX YPABHSHHE — HCMOAHKIX KBAAPATHEIX YPABHCHHKH,

Xon ypoka

L. Coobmenne TeMM H DeJM YPOXa

I1. H3ayuenne HoBOTO MATEPHARA (OCHOBHLIE TIOHATHA)

1. Tloaxoa K onpefencHHI0 KESAPATHOND YPABMEHHS,

B 7 u 8 knaccax MH yXe paccMaTpMBaRtH (U JaXe pellajiH) KBAAPATHLIE
ypannermn, HanpuMmep: a) ¥ ~4=0;6) 3+ 2x=0; ) x* — 6x + 8 =0, Uro
00mero B aTix Ypasnemax? (UncHel, colepxainme Kkaaapar neussecTnolt). Takoxke
B 7 KNacce HIyHanuch AMneitnie ypasHcHMA, HanpuMep: a)x + 3=0;6) 2x=0;
B) 5x + 7 =0. YeM 3TN ypaRHeERA OTANTAKYTCA 0T KBANPATHMX? (CofepxaT Hema-
BECTAYIO TOAMKO B Nepsoll crenemm). BenomuuTe o6Wik B THHeHOro ypas-
HEIMA M HAMUIDHTE NO aHAAOIHH OCILMHI BHA KBALPATHOTO YPaBHCHHA
(ax? + bx+c=0).

2. Onpeneseimie KBAOPATHOIO YPARHEHHA

VpapHcHHe BHIA ax’+bx+c=0 HAa3BIBACTCA KBAADATHMM. 3I€Ch X —
nepeMeHnas (HeM3BeCTHAA); a, b ¥ ¢ — HeROTOpHIE YHeaa (KosddruneH™),
npHyem a = {. TIpu 3ToM THCIO @ HAIKRAIOT NEPBLIM Ko3ddhHLIHEHTOM (HHOTMa
HAIMBAOT H CTAPIUMM KoadubruncHTOM), & — BTOpEIM KoaddHUNCHTOM ¥ ¢ —
cBOGOAHBIM WICHOM. 3aMETHM, YTO KBAAPATHOS YPABHEHME HAZHIBRIOT €l
YpaBHEHUEM BTOPOH CTeNe i, T. K. er0 JISBAsA YACTh FBISeTCH MHOTOWICHOM

BETOpoH cTelleHN,
Tipumep 1
O6cyanm ypashenue (a—1)¢* +2ax+3a+2=0,
Ecnn crapuinii kosdduunenr a — 1 20 (1. e. @ # 1), To IaHHOE ypaBiieHHe
spnserca Ksanpatss. Ecin ¢ = 1, TO NpH MONCTAHOBKE 3TOTO 3HAMCHHA B

A2HHOEC YPABHCHHMC NOAYSacM ypaBHeHKC 2x + 5 = 0, xoropoc apnsacTcA
JHBeHHLIM.

Tipumep 2°
Npueenem ypastentie (3x+5) =(2x —1)2x +1) Kk suny ax’ +bx+c=0.
Hcuonbayem GopMyNIBl COKPAMIEHHOTO YMHOXEHHS M ITOAYYHM:
9x? +30x+25=4x% =1, MMepeHeceM Bee YNEHBl YPABHEHHA B JEBYIO 4ACTH:
9x? +30x +25-4x* +1 =0 W npuseaem noacOHLE wNEHBY: 5x° +30x+26=0,

TMoayunnn KeaapatHoe yYpaBHeHHE, KOAHDDHUMECHTE KOTOPOTC PABHBL @ = 35,
h=30He=26



3. MNoaxon K NOMITHI0 HeEOANOTO KBAPITHOIO YPABNCHHA

PaccMOTPHM KBAADATHLIC YPAaBHCHHA!

a) 3x+5x+7=0;

6) 2% -6=0;

B) Ix*+5x=0.

YoM 3TH ypaBHCHHA OoTAHYaTCA Apyr oT Apyra? (B ypasHcHWAXx G M B
OTCYTCTBYET OOWH M3 WieHos). Kak enl pewrunH GM ypaBHeHHsa G u B?
(PaanoxcHHEM HA MHOXHTCIN. )

4, OmpesencHue H peiNcHie SENOKNON) KEAIPITHOTO YPABNCHHN

Ec/iu B KBAIPSTHOM YPABHCHHH @x’ +hx+c=0 X0 Ou o w3 xoddu-
EWEHTOB B B ¢ pRsed HYM0, TO TAKOE YPABHEHHC Ha3bi BAIOT HeTH/EGIM KBANFATHRM
ypssnesues, B cnyuae 6) Koaddwuuenr b= 0, s cayyae B) xozddwunerr c=0.

B COOTBETCTBHH C ONIPCASACHHEM HEMONTHbIC KBANPATHLIC YPABHEHHA GHBAIOT
TPEX BHAOS:

1) ax*+¢=0 (raee=0);

2) ax? +bhx=0 (rme b= 0);

3 ax? =0,

Hpumep 3

TIpH KaKoM 3KAYMEHHH RapameTpa a ypasucuue 3x° +(20+4k+a-3=0
ABMAETCA HETIONHBIM KBAXPATHEIM YpaBHCHHCM?

Tak Kak crapmHil KoaddULIHEHT I8HHOIO YPRBHEHHA DADEH 3, TO OHO BCerna
ABMACTCA KBAAPaTHHM. Takoe ypasHeHHe GyaeT HEMOAHBIM, €CAH eF0 BTOPOH
xoadbramenT K cBoSORHLIT “WICH PaBHB HYTIO.

Ecnn ropoll koapduiienT papeH Hymo (T. e. 22 + 4 =0, otkyna a = -2),
TO YPABHCHHC NPHHHMALT BHA 3x? — 5 = () H JRIACTCH HEMOAHMM KBAAPATHRIM
YpaBHEHHEM.

Ecnu ceobonunbiii 'wieH papeH Hymo (. ¢. a — 3 =0, otxvaa a = 3), T0
yPaBHCHHS HMEeTBHA 3x° +10x =0 M TaICKe ABNACTCA HEMOMHLIM KEAAPATHLIM
YPABHCHHCM.

OOCyIHM pelIenNe HeNOAHMWX KBAZpaTHWX ypasnesmil. Ochosnol npuem
pemeHNE TAKHX YPABHCHHE — pazioxenue XeROH YACTH YpaBHEHHSA Ha
MHOXHTEAN. B pesynsTate pelucHHe KBAXPATHONO YPABHCHHA CBOAMTCA K
PCLICHWIO THHCHHBIX YpaBHeHMI,

Hipurep 4

Petunm ypaBHeHHe —5x +15=0.

PazaenusM BCe WIEHB YPABHEHHA Ha MHCH0 —5 (HEe PABHOS HYMO) H NOTYTHM
PREHOCH/IBHOS YpasHeHMe x® — 3 =0, Yurem, yro 3=(J§)Q,uno¢opuynepa3uocm
KBAAPATOR PAVIOKHM JICEYIO HACTE YPABHCHHA Ha MHOKHTCH! (x+J§Ix-—J§)= 0.
Tak Kak MPOKIBEACHUE ABYX MHOXHTENEH paBHO HYMIO, TO XOTA G OOHH H3
MEHOXHTENCH papcH Hymo, Moayyacu asa NHHCHHLX YpapHeHHA: x+43=0 (ero
KOPEHb x1=-ﬁ) H x-ﬁ:ﬂ (XopeHb x2=J§). TaxkHM ofpa3oM, JaHHOS
KBA/PATHOS YPABHEHHE HMEET OBa KOpHS X, =3 n x2=J§.



AHANOTHYHO PEILAIOTCS HEMOMHBIC KBANPATHEIC YDABHCHHA BHOA ax’ +c=0
(1pu ¢ = 0). Paaaemim Bee WieHH YpaBHEHns Ha TACO g (tae a = 0) x* +-§-=0

H 32TTHIIGM YDABHCHHE B BHAE X° -(—£]=0. Tax kak ¢ 20, TO -—#0
a

Ecan -—>0 TO PEACTABYM 3ITO YHCAO B BHAE -—— ! H pasAoXHM

JICBY10 YACTH YPRBHCHHA HA MHOXUTEIH NO (popuyne pasH

f_[,]__.g]:om{nﬁl -E] Y S———

PABHO HYJO, €CIH OAWH M3 HHX paBeH WY, TToAayyacw ABa JHHEHHRX

ypasHEeHHR: x+1’—§ =0 (ero xopeHn X, =- -% }u x—"—%ﬁ) (ero

KOPEHD X; = -——) Hrax, npu -—>0 ypaBHeHHe ax’+c=0 umeeT aBa

NPOTHBCTIONOXHEIX TIO 3HAKY KODHS x,-—.‘)—w HX=J——
Cnywath -;—0 He pacCMATPHBAECTCH, T. K. 0 2 0,
Ecmm -%-s: 0,10 B ypanHeHHH x’—-[——z—]=0 nepsifi wieH x* 2 0 npu moGoM

3navyeHHH X, BTOpOSi wien —[—£]>0. ToaToMy BupaxeHue X’ -[-%])0
a

npu A060M 3HAYCHHH X, CnenosareiinHo, B 3TOM cayvac ypaBHCHHE

: xz_[_%]ﬂ) (a TAsOKE MCXORHOE YPABHEHHE ax’ +¢ = () He HMEET KOpHEH.

Tbnebbpaccuorpuuummemmmﬂocwmmmm

Hpumep $
PewuM ypapHense 3x2 +4x=0.
B nepoll 4acTH YpaBHEHHA BbiHeceM 061IMIT MHOXMTENL X 38 CKOOKH B
panoxuM ee Ha Mnoxurenn: X(3x+4)=0, [Tponseesenie MHOXHUTeNeH PABHO
HYMI0, CCTH ORMH K3 HMX paBeH Hyno. IMonyqacM nBa MAHCHHLIX YPARHEHH:

4 1
x= 0 (ero xopenn x, = 0) n 3x + 4 = 0 {xopeHb X, = —3=—l§). Hrak, nanyoe

HETIONHOE KBATPATHOE YPABHEHHE UMEeT 1Ba KopHA X, =0 u x, =-l% .
AHANOTHYHO PEIMAKTCA HENOMHLIC KBAAPATHHE YPABHEHHS BHIA

ax? + bx = 0 . PAZ90XMM NeBYI0 4aACTS ypapHEHHA Ha MuoxuTesn x{ax + b)=0.

Tpon3peIcHHE ABYX MHOXHTENSH PABHO HYNIO, SCH OAHH M3 HHX PaBeH HYIIO.



Mony4aem nBa NuHEAKBIX ypaBHeHUs: x = 0 (ero xoperp x, = 0) 0 ax+b=0

{ero ropeHp X = ~— ). Hrak, HenonHoe KBazpaTHOE ypaBHEHHE BULA

ax®+éx=0 (npu b:O} KMCeT IBa PaziHYHBIX KOPHA X, =0 u x,--i.

HaxoHel, pacCMOTPHM HENOAHOC KBAAPATHOS YDARHEHHE 'rpe'n,ero BHAa
ax* =0,

Tipumep 6

Pewim ypasHeHHe —7x3 = 0.

P2310HM JISBYIO YaCTh YPABHEHHA Ha MHOXHUTCIN: —7 - x - x = (), Tak xak
TPOH3BCACHNC MHOKHTCACH PaBHO HYMIO, T0 XOTA O QRIH H3 HUX PABCH HYJIO,
OqepiaHO, 4To YHeno —7 # 0, [To3ToMY NOMyJYacM ABa OTHHAKOBEIX NHEEHIBIX
ypastcHnd x = § (ero KopeHb x = ). Cricnopatenbio, RAHHOS YPaBHCHHE HMEET
COHHCTBEHHBIH KOpeHs (4ACTO FOBOPAT, 1Ba OAMHAKOBBIX KopHA) X = (.

AHATOTHYHO PEIIAOTCA HENMOAHRIE KBAAPATHLIE YPABHEHMS Buna gy’ = 0.
PaznoxuM ¢ro JCBYIO HaCTh Ha MHOXHTCH: @ - X - X = (), Tak KaK a # 0, To HMeeM
ABA OIMHAKOBHWX NHHEHHBIX yYpasHeHHA x = () (ero KopeHb x = ), Urak,
HEMQJIHOE KBAAPATHOS YPABHEHHE BHAA ax? = {§ uMeeT eauucTRennnil KOpeHs
(W apa ODMHAKORLIX KopH3H) x = (,

PeiueHa HENOAHMX KBanpaThiaiy ypasHeHItH ApUBeIeHE B TabaHEle.

PvA HEMQIHOTD KopHH ypaBHeHIA
KBAIPATHOTO YpaBHCHHS

o’ +e=0(raec=0)
Mpn -£50 x, =-J-£ X, = ’-2
[ a a

Tpu -—£-<0 KopHeli Her

+ =
ax + bx=0(rne b= 0) x,=0ux,=—-2-
| ax'=0 x=0
HI. Korrposabie BORPOCH
[. Hamumuute ofinxit BMA KBaApaTHOro ypasHeHHA, [pupenure npuMephl
KBanpaTHBIX YPaBHEHUHA.

2. Kaxoe xBagpaTHOC YPaBHEHHE HA3LIBAETCA HemoNHuM? [pupennre
NIPHMEPhH HETHOTHRIX KBAAPATHEIX YpABHEHHH.

3. MepeuncanTe TPH BHAA HENOAHLEX KBAAPATHLIX ypasHeHnt . KakHe KOpHHA
HMEIOT 3TH ypaBHeHna?

IV, Janamee ma ypoke

Ne 504 (6, B, &, yeho); 505 (a, 1. 1, yerno); 506 (a, 8); 509 (6, a); 511 (a, 6);
512 (a, 6); 514 (a, B); 515; 518.

V. 3apanne na roM

Mo 504 (a, r, 0, yetHO); 505 (G, B, €, yeTHO); 507 (r); 509 (a, ¢); 510 (a, B); 513
(a, B); 514 (6, n); 516; 517,



V1L 'Ihop-necxue IATAHNA
L. Tlpx XaxHX 3HAYCHMAX 7 YPABHCHHE ABMACTCA KbaaparHeimM? Hanuunrre
3TO YPABHCHHE.,

a) {a- 1’ + 3’ + 2x-5a=0;

6) (2a-4)° -(a-2p +ax-3=0;

) 2a+d)’ -2 +ax-7=0;

1) (3a+6pc +(a+ 2%+ 2x+a=0.

Omeempiz a) npu a = |, 3x* +2x—5=0; 6) H4 NP KaKkHX a; B) NpH a = —2,
4x’ =2x -7 =0; r) HM NIPH KAKHX 4.

2. INp# xaxux IHAYCHHAX ¢ YpaBHEHHE ABAACTCA KBanpaTHrIM? TIpH xaxnx

SHAYCHHAX @ YpaBHEeHUE SyneT mHHeHHLIM? HanHuIHTe 370 YpasHeHHE W pELLHTe
£ro,

a) (a-2p + 2ax—5=0;

6) (o-Dla+2? +ax—3a+1=0;

8} (2a+2)* -dax+a-2=0;

r (@ -9 + 2ax+20-5=0.

Omeentw: a) Nph a = 2 — KBAAPaTHOE, IPH ¢ = 2 — AuheliHos 4x — 5= 0

{KOopeHB X = -i l— )%

0) upuat 1 ua:ﬁ-—Z-ma.mpamoe, npia= | — auHeltHoe x — 4 =0
(KopeHb x = 4), mpK g = —2 — MHHelHHoe —2x -+ 7 = (} (KopeHb x = 3,5);
B) NPK g = —1 XBaapaTHoL, ApH a = —1 MiAeHRoe 3x— 3 =0 (xopeHp X =1);

r) NpH & # 3 xeagpatroe, NpH a = 3 mHeRHoe 6x — | = 0 {(KopeHb x=-é- ),

npu @ = =3 auMelinoe —b6x — 11 = 0 (xopens x--l-=-l—).

3. Mpy KaKAX 3HAYEHHAX @ YPABHCHHE ABIACTCA HENOAHHIM KBAOPATHRM?
Hanuuute 3T0 YpaBHEHHE H PELLIHTE €10,

2) 2¢-(a-3x~5a=0;

6) 22~ (2 + 4+ 20=0;

8) (a-1)* +(a+2pc—3a=0;

r) (Ba+6p* +la-x+2a-6=0.

Omeeme: a) mpu a = 3 26 — 15 = 0 (koprm % =—75 u %, =47,5), npu
a=0 2x*+3x=0 (xopu x, =0 nx,=—1,5);

6)npua=-23x — 4= (kopun x,-T H x,—T), npua =10

3 ~4x=0 (KopHH x, =0n x,-ls),

pynpu g = -2 —3x* + 6 = } (xopHK x.=—qﬁ H x,=-ﬁ), npua=10
-x*+2x=0 (xopHux, = 0 ux, = 2);



rinpua =192 —4=0(xopau x, =—-§ " x3=-32-),npna-3 15x2 +2x=0

{kopru x, =01 x, =-—%}.

VII. loapeneHne HTOIOB YPOKa

Ypox 54. Pemene KBAAPATHMX ypanHeHNE BLINe/IeHICM
KBAJpPATA AByWieHA

T{eas: HCTIONE30BATH CNOCOD BHACACHHA KBANPaTa ABYWICHR ANA pellcHHA
TOAHHX KBAAPATHHX YPABHEHUH,

Xon ypoxa

L. Coo0mennie TeMM H HEMH YPOKA

II. MosTopense B saxpeiienme NpoliaenHore Marepnana

1. OTBeTH Ha BONPOCH IO JOMAIIHEMY 3aXaHNI0 (pa3bop HepeINCHHEIX
3amav).

2. KoHTpone ychoeHHS MaTepHaia (MHCHMEHHHBIH onpoc).

Bapuanr 1
1. B nepeanc/ieHHBIX YPaBHEHHAX YKAKHTC: 8) KBAPATHHE ypasHeHuA, 6)
HEMOAHLIC KBATDATHLIC YPABHCHHA, B) MIHCHHEIC YPABHEHRS:
a) 3x*-5x+7=0; 6) 2x’ -2lx+7=0; B) 6x' —2x=0;
—2x+14=0; n)—=3x+ 14=0; e)dx+7=0.
2. Kakue KOpHH HMeeT ypaBHeHHe ax’ +¢ =0? :
3. PeisHTe KBAOPATHLIS YPABHEHWA:

a) Qx-1)3x+2)=0; 6) 2x'-3x=0; B)3x’-6=0; ) —5x*=0.

Bapaarr 2

1. B nepevHcAeHHBX YPaBHCHHAX YKAXKMTE: A) KBAAPAaTHHC YPABHEHNS,
6) HenONMLIE KBAADATHEIS YDABHCHHA, B) NHHCHHBC YpaBHeHNUS:

a)-Tx+5=0; 6) ~2x7+3x+1=0; B) 4x*-13x7 =0;

D) 3xi+5x=0; nN-2-13=0; e)3x—11=0.

2. Kakie KOpHH ¥MEET YpaBHeHue ax” + bx =0?

3. PemuTe KBaOpaTHHE YPABHCHHSA:

a) (5x-2)3x+1}=0; 6) 2x’—10=0; B) 3x’+5x=0; 1) —4=0.

111, Haywesne HOBOTO MATEPHATS (OCNOBHLIC DOHATHN)

PaceMOTPHM NPUMEph! pelueHKs MOANLIY KENAPATHLIX ypasmesah (T. ¢. TaKIX
YpaBHEHHH, B KOTOPHX BCe TpH XoabduleHTa OTNIMHE OFf HynAa) cuocobom
BbiACHCHEA KBAAPATA Anyumena. IlokaxeM, YyTo TAKHE YPaBHECHUA MOKKEO
NPHBECTA K HENOAHWM KBAIPATHWIM ypasuenmaM. HauHeM paccMoTpenne
¢ ypaBHeHu#H, B KOTOpHX cTapini xosgubumment panen 1. Takne ypaBHeHHA
HABLIBAIOT NPHBCICHHMMH YPABHENHAMH,



Hpumep 1

Peitim npuBencHHOS KBANDATHOS YPABHEHRE x* —8x +16=0.

oacTanuM 1EBYI0 Y3CTh YPABHEHHA B BAAE KBAIPATA ABYSLIEHA H NOTYHM!
x'=2.x-4+4’ =0 um (x=-4) =0. BpeaeM HOBYIO MiepeMenHylo 7 =x-4 |
MOAYYHM HETIOMHOE KBANpaTHoe ypabHeHme 7' =0. Takoe ypaBHeHHe HMeeT
CIHHCTBCHHRIA KOpeHb (MIH AP OAMHAKOBMX KOpHA) 2™ (. BepHeMca K cTapoi
HeM3IBECTHOH X B MONYYUM JINHeiiHOe ypasHeHHe X — 4 = 0, xOTOpOE MMEET
KOpPeHb X = 4,

Tpumep 2

Pewmm eliie 0ANO MPHBEICHHOE KBAIPaTHOE YPaBHeHHe x° +6x+8=0,

B ornnume OT NpeABRYNIEro npuMepa NeBas YACTL YPaBHEHHA He ARACTCA
KBagpatoM apywieHa. [To3ToMy Takofi KRaapar neyanena HeobXoNMMO BLIL/IITS.
[MpencrapsM BTOPO YneH ypabHeHNA 6x B BHae 6x = 2 - x - 3, Torua ana shige-
JICHHA KBAZPATa ABYWICHA K ReBOi YyacTH ypasHEeHHS HeoBxoauMo npuGaBHTL
(¥ OTHATL) uMcno 37 = 9. Monyuaem: (x? +6x +9) -9+ 8=0umu (x+3f -1=0.
BeegeM HOBYIO NEpeMeHHYIO Z = X + 3 W NOAYYHM HENOAHOE KBAIPaTHOS
ypasHeHue 2 — 1 = 0wt 22 = 1, KOTOpOE MMEET ABa NMPOTHBOMNOIOXHEIX 110
3HAKY kopisa 7, = —| u 7, = |, BepneMcs K crapoit HesapecTHOIT X H noayuHm
ABA AMHEANBIX YpaBleHHs: x + 3 = —1 (ero Kopelib x, = —4) v x+ 3 = | (xopeHb
x,==2).

? Pazymeerca, KBaNpaTHOE YPABHCHHE MOXKCT HMETE HE TOALKO LIGAHE KOPHH
{xax B npHMepax 1, 2), HO U MPPAUHOHANBHLIE PELICHUA.

Tipumep 3

Peurnm ypapHeHue x?=4x-3=0,

BHOBb BHUICAHM B JEBOA 4YaCTH YPaBHCHHA KBaJpaT ABY4/NeHA:
{x*~4x+4)-4-3=0 win (x—-2) —7=0. BeeleM HOBYIO NEpeMeHIyI0 7 = X —2
H MOMYYHM HEMKMTHOC KBRIPATHOS YPpaBHEHHE 22 — 7 = O umst 22 = 7, KoTopoe uMeeT
JBa POTUBOTHYTOXHLIX T1O 3HAKY KOPHA Z,=—V7 H z;mﬁ . BepHeMcH K cTapoii
HEH3BECTHOM X H TIOMYSHM ABA THHCHHEYX YPAaBHCHHA! x—2=-\ﬁ (cro xopeHy
X%=2-7 )u x=2=47 (eroxopeus x,=2+47 ).

MoXeT 0Ka3aThCH, 4T0 KBAAPATHOS YPABHCHUE HE HMEET KODHCH.

Tpuneep 4

Pewum ypasHense x® —6x+11=0,

Brinenum B IeBo# YacTH YPARHEHIA KBAAPAT IBYUICHA; (f —6x+9)—9+ll-0
w (x—3F +2=0. BeaieM HOBYIO NepeMeHIYIO 7 ™ X — 3 1 MOMYMM HENONHOS
KBAAPATHOS YpaBHeHHe 22 + 2 = 0 win 22 = —2, KOTOpOe He MMEeST pelueH .
CReoBaTeHo, H A2HHOE KRANPATHOS YDARHEHNE KODHEE He HMSLT.

JI0 CHX NOp paccMaTPHBAIOCH PELIEHHE TONLKO NMPHBEIEHHBIX XBAIPATHBIX
ypaprenubl. Pasymeerca, moBoe ypaBHeHHE MOXHO CBeCTH K MPHBENCHHOMY,
Pa3IeNNB BCE ero WIEHH Ha cTapinHil xoaddkineHT. 3aTeM BHOBb MCTIQVIBIYETCH
BLUICAEHHE KBAAPATA ABYJUICHA.

s



Pewinm ypasenme 3x? -10x-8=0.
Pasnesim ofe YacTh YpPAaBHEHUA Ha CTapiliHit KoapPHUUEHT 3 B NOAYIHM

NpHUBEJEHHOe KBAIPATHOE YPaBHCHHE X’ --liq-x--gal]. Buaeaum Kpagpar

ABYYACHA! [x’-—2-x-%+~2—9§-)-3;-%=0 HIn [ -%]‘-%9-=0. Becacm

HOBYIO MEPEMCHHYID 1= X —% H NoIy4HEM HEMQIHOE KBAJAPATHOC YPABHEHHC.
49 7
4

Zz ——=0 uan Z: =:""9" KOTOpOE HMECT JBA KOpHA ="'1 H I,=—
9 9 ) P P 4 3 2 3'

Bepremca K cTapoil HEMSBECTHOM X M NOAYHMUM JBA NHMHEHHEIX YPABHEHHA:

x-%=-§- (ero xopeHs x, =—%)u x—-§~=1 (ero xopeHn x, = 4},

3 3
IV. Kortpouninie nonpocs

1. KaxiM ciocofoM peLiaioT KeaapaTHEE ypapHoHuA?
2. Kakoe KpanpaTHoe YPaBHEHIE HAZHIBAIOT MIPHBECHHLIM?
3. Kak BHICAWTS KBAAPAT PAIHOCTH? [TO4CHUTE Ha ApUMepe.

V. 3ananme na ypoxe

Ne 523 (a); 524 (a, B); 523 (a, 6); 526 (5, r); 527 (a).
V1. 3aganue na xoM

Nt 523 (6); 524 (6); 525 (B, 1); 526 (a, B); 527 (6); 528.
VII. TloapeeHne NTOTOB YPOuA

§ 9. ®opmyna KOpHeit KBaApaTHOro ypaBHEHU

Ypoxn 55-56. Pemenne ksanpaTneiX ypassennii no dpopmyne
"Heaw: BRBOH GOPMYNH 1A KOpHEH KBAAPATHOTO YPABHEHHA H HCTIORL30-
BaHMe 3TOH DOPMYNILL ANA PEIICHHA KBAAPATHEIX YPABHEHHH.
Xox ypoxa

1. Coofimestwe TeMB R BEAH YPOKA

I1. Tosropensie n 3axpenniense nPoHNEHHONO MATEPHANIA

I. OTBETH HA BONPOCH MO JOMALIHEMY 388aHMI0 (pazbop HepeleHHBIX
3a0aM).

2. KoHTpoas ycBOSHMA MaTephana (CaMocTORIeNbHAs paGoTa).

Bapsanur 1
CnocoBOM BHASTEHWS KBAIDATA ABYWICHA PEHIHTE YPaBHEHHE:
1 X2 +10x+25=0;



2) x'—4x-12=0;
3} x-6x+7=0;
4) 3x* +2x-1=0.

Bapnant 2
CniocoboM BEUIENCHUSA KBAIPATZ ABY'WIEHA PEIliHTE YPaBHEHNE:
1) x*+12x+36=0;
D X +6x+5=0;
3 xt+4x-1=0;
4) 3x’ —5x-8=0.

HI1. Hsytenne nosoro Maveprana (OCHOBHME NOHATHNA)

H3 npeanayniero ypoka BHIHO, YTO NpH PEIICHAH XKBAAPATHHX YPabHEHMI
PRPHXOIMNOCH BLUENSTE KBAApaT apydfeHa. Yrobhl MOCTOAHHO He BLINOIHATL
TAKMX NpeobpaszopanHil, AOCTATOMHO OIHH Pa3 BHINCIHHTE 3TH npeobpasoBaHns
ana ofuiero BHAA KBAAPATHOTO YPAaBHCHHA W NOJYYNTL QopMyny xopaedl
XRAAPATHON Yparueuta. [anee 31y GoOpMyny MOXHO NPHMEHSTE SIPH PELICHHH
A000r0 KEANPETHOTO YPaBHeNns.

Pewum xBagpatiioc ypaBHeHHe ax’+&x+c¢=0. Pasnenum pce uaeHH
ypaBHeHMH Ha cTapuii XoxdpuumeHT @ (HAaNOMHHM, 41O @ # () n noAy UM

b ¢

PABHOCHIBHOE NPHBEACHHOC KBAAPATHOC YPaBHCHUE x’+;x+—-=0.
a

B mepolt  vYacTH YpPaBHEHHA BHIASNHM  KBaapaT  AByWieHa:

b (Y)Y (&Y ¢ »Y »
1020t 2] [ 2] 4820 wm {3+ | -2+ £20. Boenem
[" *'% [n}][z«] a (x 2a] a7 a
HOBYIO IEPEMEHHYIO =X+ % K NOAYIRM HETIORHOE KBAIPATHOS YPABHEHHE:

ZJ-F-'-—.O Wi z’-w—— z2_b2_4‘3£ Taxk KaKk @ # 0,10 4¢* —

NONOKKTSAEHOE YHcHo. ITo3ToMY 3HAK ApobH Eﬁgﬁ OnpeAenfeTCA IHAKOM

ee yHennTens b* —4ge. D10 BLpAXKEHHE HAIBIBAIOT AMCKPHMHHAHTOM KBa-
APATHOro ypabHeHMs ax’ + bx + ¢ =0 (4EHCKPMMHHAHTS NTO-AATHHH O3HAYAST
«pA3AHYHTCALY, eonpeRenuTeab»). Ero oboznavawT Gykeoll D, 1. ¢,
D=b —dac

Toria YpaBHCHHE KMEST BRA 2 =—r yrg

BOIMOXHLIE CAYYAH ITOFO PEIICHNA B 3aBHCHMOCTH ot D.
1. Ecam D > 0, To ypaBHenAe HMeeT ABA MPOTUBGIIONOKHLIX ITO 3HAKY KOPHS

JD JD

='Y H z,=E. Bepremca X cTapol HCHIBECTHOH X H MONYIUM ABA

AMHeHBIX YPABHEHHS: x+-2%———-2-£— (oTKyna KopeHe x'--$—_27=

PaccMOTPHM TENeph PAsAHIHbIC



=“b_‘,3 — __ . MJ_

('roruaxopenbx, 2a 2a 2
Hrax,ncnyqae0>0mmmoeypanﬂew a@x +bx+c-0 HMEET ABA

~b- J_ —b+J_

FINEMX ROPUN X, = ——-— W % =——

b+JD

TpHHATA ChenyiOlAS Kparkas 3aNuch Xopuei x= :-—2-5— , rae
D=5 -4ac (1), xoropyio HazHBAIOT HopayAoit KOpHeli KEANPATRONO ypansemas.
2. Ecnu D == 0, To ypasHeHite z‘=% AMeet Bup 22 = 0. D10 ypabHoH#E
HMEST COMHCTBCHHBIN KOpeHD (MK ABa OMHHAKOBHX KopaA) Z = (. BepHemca

K CTapoif HeH3BecTHOR X H NITYYHMM AWHENHOE YpapHeH#e x-l-% ={, xopeHb

KUTOPOTO x=-—2-b;.

Hrak, B ciyuae D-=  kpaapatHoe ypapHeHHE ax’+ix+c=0 HmMeeT -
SIMBCTBCHHEIL KOpers (U 38 ONRRAKOBLIX KOPRS) x=-%.

3ameTHM, ¥TO B cayuae D= ( Taicke MOXHO Moas3oBatnes GopMynoit (1).

AeficTeyTe mbHO, MpH D = ( nomyuaem x=# WM x:—%.
3, Ecnn D< 0, 7o ypasrenwe 2 =% HE WMeeT KOpHei, T. K. apobb —;4-“%40.

Crenosareisko, npu D < 0 KpanpaTHOe YpaBHeHHe ax’ + dx+cm( we umeer
KopHe#.

TakHM 0GPaIOM, B 3aBHCHMOCTH OT AHCKPHMHUHAaHTA D = b -4ac Keaapat-
HOE YPABHEHME ax’ + b + ¢ = 0 MORCT HMETD: J(BA PAIAMYHEX KODHA Ipn D > 0,
CAHHCTBERHBIA KopeHb (MK ABa OAHHAKOBEX KopHa) npd D = () 11 He uMeTh
xopHelt npH D < (3, wro o1pakeno B TaBANLIE.

DuckpuMumant b>0 b=0 D<o
D=b?-4ac
Kopun ABa pAATHIHBIX Jpa paBHEX Her
KBAZPATHOTO KOpHA KOpHA (uAu KopHeit
YPABPHCHMA ~b+JD ORKH KOpeHb)
axtebx+rc=0 Xyy & —F— b
Xa= 7

Hrak, Mp¥ pCLICHHH KBAADATHOIO YPaBHEHHSA MOCTYNAKT CACAYICUWIHM
obpasom;

1. BRuuci10T JHCKPIMHHAHT KBAIPAaTHOTO YPABHEHMHA.,

2. CpaBHHBAIT AHCKPHMHHAHT C HY/IEM.,

3. Ecau auckpuMuHAHT D 2 0, TO HCNons3ywT GopMyny xopucii (nin
{IPHBEIAEHHYIO TAGAKRLY), eCiid AWCKPUMHHAHT D < 0, TO 3amHCHBAIOT, YT0
Koptich Her.



Hpumep 1
Pemum ypapHeHue 3x?-5x-2<0,
B IaHAOM YDABHCHHM KoPPUUMEHTH a = 3, & = -5, ¢ = —2. Hailnem
muckpuMuHaHT D = b* ~dae =(-5) -4-3-(-2)=25+24 =49, D > 0. Nosromy
YPABHCHHE HMCET ABE PAMNHYHEX KopHs. Henoapayem dopumyny KopHeik

—-——-—-—-biJE H NOAYIHM X, ,J_L e iJ4_9=

KBAIPATHOIO YPABHCHHA X, =

2a 23
327 LA N SVl A JN
67" 6 6 " 6 6 3
Orper: x, 2nx,=-%.
Tipumep 2

Penaws ypastiente 4x° —12x+9=0,

B RaHHOM YPREHCHHH K03 PHLHEHTH ¢ = 4, b = =12, ¢ = 9, Hailizem
ANCKDHMBHAHT D = b =dae =(~12) -4-4.9=144 - 144 =0. [TosTOMY YpaBHe-
-b+D —(-12)+J0 _

2 2.4

1HE HMCST JIBA PABHLIX KOPHA {HJIH OIWH KOPCHb) X =

_E::i:l's

Hpuniep 3

PetnumM ypasHeHHe 2x* +7x+8=0,

B AaHHOM ypaBHCHHH Ko3xdbdHuHeHTH ¢ = 2, § = 7, ¢ = 8. Hallaecm
AHCKPUMMHAHT D=b? —dac=7"~4.2.8=49-64 = -15. TaK KaK AHCKPHMH-
Haut D <0, 70 HaHHOE YpABHEHHE KOpHeH He HMeeT.

Omeent: xopHelt Het.

Ara xBanpaTHHX YpaBHeHHH, ¥ KOTOPHX BTOPOH KoaddHIHCHT sRIdeTca
YETHRIM MHCIOM, GOPMYNY KopHel MOXHO 3anHcaTh B Gonee ynoSHoM Brae.
MNMycts xBaapaTHOE ypaBHeHNE gx? 4 fix + ¢ =0 HMeeT YeTHRIH Bropoil Koad-
OHUMEKT, T. €. =2k (1. ¢. ypaBHEHUE MMeeT BRI ax’ +2kx +¢ =0). Halnem
ero AHCKPUMUHAHT D=5 —4ac=(2k) —4ac =4k -dac=4{k* ~ac}. Oue-
BHAHO, YTO YRS KOPHE! ypaBHeHHs :mmcm OT 3HAKA BRIpakeHus &k’ —
OGo3naunm 1o puipaxeHne D, (1.e. D = k—ac), Toraa D=4D,.

Ecau D, 2 0 (voraa 1 D 2 0), 70 no opMyne KOPHEH XKBANPATHOrO ypaBHe-
-biJ_ ~2%+ 4D, _ Zk:Z.J_ -kd:.J—

2a

HHS NOAYYHM X =
-kt
x=TJE,me D,-k’——ac Q.

Ecmi D, < 0 (1orna ¥ D < 0), To YPABHCHHE KOPHCH He MMECT.

Hpusep 4
Peumm ypaprenne 3x® -4x+1=0.



B saHHOM ypabHeHHH KOxDHUMEHTH ¢ = 3, b= —4,e= |, Taxxakmpoﬁ
koabdHuNeHT veTHHR (T. ¢. b = 2k, rae k = —2), TO HalaeM BENHUMHY
D, =k*-ac=(-2) -3-1=4-3=1 n ncnoneayem popmyny kopreh (2). Toy-

qa8eM X = —ktmw—(-z}tﬁ_—. 21:1 T. €. X =ﬂ-l H Xy 32:1&—1

37T 3 3 3

Omeem.x, = 1n x, =%.

OucHB 9aCTO BCTPCSAIOTCA KBAIPATHEIS YPABHONEN ¢ APAMETPAM.

Lpumep 5

Joxaxure, 4TO npu NoGOM 3HaAYCHHH NAPAMETPA ¢ YPaBHEHHE
Ix? —5ax—a’—1=0 HMeeT ABa PAVTMUHLX KODHA.

Tak Kak crapinii KoahHHUHEHT AAHHOTO YPAaBHEHHA He PaBEH HYND, TO
ITO YpaBHEHNE ABIACTCH KBAIPATHHM. Halknem ero AMCKpHMHWHAHT
D=(-5a) -4.3.{-a" ~1)=25a* +124" +12=1374" +12. TaK KaK NpH BCeX 3Ha-
YeHHAX @ BupAXeHHe o 2 0, To AHCKPHMMHAHT D > 0, CleNoBaTeARHO, JAHHOC
KBRHAPaTHOS YPARHEHHE HMOCT ABA PA3THIHBX KOPHA.

Tlpumep 6

TMph Beex 3HAYEHIUAX NAPAMETPA ¢ petlum ypasHente ax’ +(3a—2x—6=0,

Ecnu crapuyil koadpduuueHT g aHHOTO YpaBHeHHS pasen 0, To 310
YPaBHEHHUE He ABAACTCA KBAPaTHuM. IoacTaBuM sHaueHMe a = ( B ypaBticHHe
W AOTYYHM IMHEHROE YpaBHEHHE —2x — 6 = (), KOTOPOS MMEET CAMHCTBEHHLIH
KopeHb x = =13,

Ecaw crapinit xooduwingscHT g # 0, 10 TAHHOE YPABHEHHE ABNACTCA KBAAPAT-
nbiM, Hatinew ero auckpuimant D=(3a-2) -4-a-(-6)=94'-12a+4+24a=

~(3a-2F +(3a+2} ~%a+2+0a+2)

=94°+12a+4=(3a+2) uxopu x=

2q 2a
T.C X _M_i_z n X =:_3£_|:2_—30_—2’ﬁ=_3 Tak Kak
' 2a 2 a 2 2a

B 3a5a4aX ¢ TMapaMeTpaMi OUCHE BXOKCH I'PaMOTHBIN OTBET, TO BRMHIUCM CTO:

npia+Q x,=% Hx,=-=3,nppa=0x=-3.

Hpumep 7

OmnH W3 KopHeH KBAaZpaTHOTO YpaBHeHHMA X°+2ax+2-3a=0 pasen 1.
Hajiaume sHaveHHe NapaAMeTpa @ H BTOPOH KOPEHb YPABHEHNA.

Tak KaK OfHH KOpeHb X, = | M3BeCTeH, TO MOACTABHM €ro B YPaBHCHHE H
NOAYMHM BCPHOS paBeHCTBO: 12 +2g- 1+2—-3a=0nmI—e¢=0,omynaa=3.
TMoacTaBNM 3TO 3HAYCHHE NAPAMETPa 4 B AZHHOE YPABHEHWE H NOMYUUM;
X4+2-3.x%4+2-3-3=0umux*+ 6x — 7 =0. Pewsas 310 KpaNpaTHoe
YDaBHEnHe, HaliaieM KOPHH X, = | (310T KopeHb 6t H3BecTeH) H x, = —7. HTak,
a=3x=-7

TaKKe YACTO BCTPEUAIOTCH KEAAPATHDLIC YPABHEHNS, CORSPIKALME MOTYE.



Tipumep &

Pemim ypasHeHHWe |r‘ —3x+4|=|2x—2| .

Hcnoatsyem cBolicTsa MOAYAS: ¢CAH MOXYAH ABYX BMPAUKEHHH paslin, To
C2MH BLIPAXKCHHA WIM PABHM HAH MPOTHEOMONOXHE 1O 3Haxy, PaccMoTpum
2TV CAydas.

L =3x+4=2x=2 umu x° =5x+6=0 . 3710 ypaBHEHHE KMEET 12 KOPHA
X, =2nx,=3.

2. X*=3x+4=~(2x-2), wim x*-Ix+d4m-2x+2, uan x'—x+2=0.
JHCKPHMHHAHT 3TOTO YPABHCHHS OTPHUATEILHLIA H OHO HE HMEET KOpHEi.

Hrak, 2aHHOC YPABHCHHE HMEET ABa KOPHA X, =2 M X, =3.

Tipumep 9
Pewtiom ypasnenwe Xx| - 7x+10=0.
Hcnonbsyes onpeacneHHe MOAYIR W PACCMOTPHM ABa CAYYas.
1. Ecastx 20, 10 [x] = x 11 ypaBHense umeer BRI x* —7x +10=0. Ero kopuu
X, ™ 2 1 x,™ 5 YROBJCTBODAIOT YCROBHIO X — 0 1 ABNAIOTCH KOPHAMH JAHHOMO
YPABHCHHA,
2. Eemm x < 0, 10 ] = —x u ypapHeHne uMeeT BUI: —x2 —7x+10=0 wiu

—7+49+40 _~71489
2 2
-7-489
S

x?+7x~10 =0, Hailaem ero xopHu X;, = . Yeaosuio

x<0 VIOBASTBOPACT TOALKO KOPEHL X, =

Hrax, naHHOE ypaBHEHHE AMCCT TPH KOPHA X, = 2,0, =5H X, =

IV. Koarpoasinie BoupocH

1. Hanuumwre GopMyny KOpHE KBanparsoro ypasHeHus ax® +bx+c=0.

2. Bubeaure GopMYTY NTPEOLUTYIIETO 320aAHNA.

3. Hannwwre dopMyny KopHeil xsaapaTHOro ypanncmm ax’ +2kx +¢=0,

4, Buisennre GopMyny Npeanayiero 3a0aHua.

5. Tomyuure dopMyny KOpHeH NMPHUBEOACHHOTO KBAAPATHOIO YPARHCHHSA
X +px+g=0,

V. 3ananme Ha ypoxe

Ne 533 (a, B yetHo); 534 (a, 6); 537 (a, 6); 538 (a); 539 (a, B); 542 (a); 544 (a);
546 (B); 547 (B); 552 (2).

V1. 3ananme ma nom

Ne 533 (6, r yetHO); 534 (B); 536 (a, B); 537 (B, T); 538 (6); 539 (6, I); 542 (0);
544 (6); 546 (a, 6); 547 (r); 549 (a); 552 (6).

VII. Thopaeckne IaAANNA :

1. JoxaxmTre, 4TO NPH BCEX 3HAMCHUAX MapaMEeTPR & KBAZPATHOE YPaBHEHHE
HMCET ABA PANINYHBIX KOPHSA:

8) 3x’ -dax-2=0; 6) 2% +5ax-3=0;

~7-4/89
—5—-



Drpacy' IO H. Maracrsraons i 0H

B) 2x? +3ax—a* —1=0; 1) 4x} -5ax-22*-3=0.
Viasguue: HaliiHTe AHCXPHMUHAHT YPABHEHUA H CPABHHTE £T0 C HYNEM.
2. Pewiire ypaBHCHHC TIPH BOCX 3HAMCHRAX MApaMeTpa a:

a) x* =Sax+64’ =0; 6) X’ +ax=-2a’=0;
8) 6x’+ax—a* =0; 0 8x? -2ax-a’ =0,
n ¥ +(a-1x-a=0; e) X' -(2a+3)x+6a=0;
®) x1-2ax+a* -1=0; 3) X —dax+4a’ -9=0;
n la+lx-20+2a=0 1) X +2Aa+2x+120-3a*=0;
n) ax={a+1x+1=0; M) {a+ 1 -2x+1-a=0.
Omeemuo::
a)x, =2a,x,=la; ' G)x, =—2a,x,=a,
B) X, 2=5, %= DX =-2, %=2;

2 3 4 2
nx,=-a,x=1; e)x, =2a,x,=3;
xX)x =a¢—-1,x,=a+l; Mx,=2-3,x,=2a+3;
nyx, =-2a,x,=a—1; K}x, ==3a,x,=a—4,

nnpaa#0x =1n x;=*£—,npna=0x- 5

M)npHaz—lx,=1n x,=:—;%,upua=—lx=].

¥xasaHue: ucnonszopats GopMyny kopHeH KBaIpaTHOTO YpaBHEHHA.

3. Onnk U3 KOpHeH KBajPATHOTO YPaBHEHNAN pasen x,. Hailaure propoit
KOpCHE YPABHEHAA M 311aMeHHE NapaMCTpa 4.

a) X' —~ax+6=0,x,=2; 6) X’ +ax-3=0,x,=3;

B) ac’+22-a)x-1=0,x,=1; 1) ax’+3x-a=0,x,=-2.

Omesemu:

aa=5x=3 Bla=-2,x,=~1;

5)0-3,x,=-%; rpa=2, x,=%.

¥YKazaHHe: ROACTABLTE KOPEHE X, B YPABHEHHE H OIPERENnTE 3HAYEHNE
NApamMcTPa 4, NOTOM PCIHMTE YPaBHEHHE i HAIMTe KOPeHb X;.
4. Peuntte ypaBHeHHE:

a) ¥ +q-7=0; 6) x*~|x-6=0;

®) |x! _5x+4l=4; ) ]x’+3x+2|=2;

n) |.t’+x-3]=x; e) |x’-x-8|=-—x;

) [+ dx a3 =fe+i; 3) ¢ ~dx+10]=|x+4);

u) )4x|—7x+12=0; K) .xM-4x+3=0.



a)x,=-Lx=1; 6)x, =-3,x,=3;

B)x, =0,%,=3; Nx, =0,x=-3
nyx=1,x =JZ‘:; e)x,=-2J5.x,-—2;
K)x, =1, x, =2, x, =4, 3)x, =2,x,=3;

a)x1=-3,x==4,xu=#9_7.; K)xl'lsxz"3sxs=‘*2“'ﬁ

YxasaH#e: HCTIONL30BAT ONPEASAcHHe H ChoHCTRA MoayAs.

VIIL Ilonpencane HTOTOB YPOXA

Ypoxm 57—58. Pemesane 381124 ¢ NOMOIIRIO KBAXPATHRX
ypaBuesoiil
Kess: NDHMCHNTL KBAOPATHHIC YPABHCHHNA ANA PellcHHA anreGpaHYcCcKHX H

PCOMCTPHUYCCKHX 3amay.

Xon ypoxa
1. Coobmenne TeMbl H Lie/IH YPOKA

I1. TIopTOpenne B AKPEIACHNC MPONICHHON MATCHHANA
1. OTeeTH Ha BOTIPOCH MO BOMAIIHCMY 3aiaHHIC (pasfop HepelieHHRIX

3aga4).

2. KonTpoas ycBOCHHA MaTepHana (MACkMEHHEBIH orpoc).

Bapwant 1
1. Hannmare opMyny KOpHel XBanpaTHOTO YPABHEHHS axi+bx+c=0,
2, Pauiute ypapHeHHe:

a) 9% +24x+16=0; 6) 3x? -8x+7=0;
B) 3x? +16x-12=0; N x*-x+a-a*=0;
n |.t’+?x+8|=8.

Bapuanr 2

1. Hamummre dopMyny KopHedi KsarpaTHoro ypasHenus ax” +2kc+c=0.
2. Pelunre YpapHeHHUE:

a) 16x* +24x+9=0; 0) 2x? +Tx-4=0;
B) 4x’ +11x+9=0; N xt-x-4g’=2a=0;
0 |x’+5x+61=6.

I11, Haywesne moBOTO MaTepaia (OCHOBHGIC HSTHN)
MHorse 337844 anreGpul, reoMeTpHA, GOH3HKH, TCXHHKH M T, . MPHBOIAT

K HeOOXOIHMOCTH peilicHHsA KBAAPATHLIX YpaBHeHHH,



Tipunmep 1

MpoK3seneHne ABYX HATYPANBHEYX YHCCA, OIHO H3 KOTOpPHLIX HAa 5 Gonbiue
apyroro, papHo 104, Haltr 21 wmcna,

TycTs MeHBILICE M3 AAHHBIX YHCEA PABHO X, TORA Gonbiee YMCAD paBHO x + 5.

Mo yonorino npoMaBeneHte STHX Ynce paBHO 104, TToaToMy NOEyNacM YPABHCHHE:

X0+ 5) = 104 m 2 + 5x — 104 = 0. Peunim amo KEaApaTHOe ypasienHe. Hafaem

€10 AMCKPUMHHAHT D=5 — 4.1 - (—104) = 44] = 21 M KOPHH X,, = =512l

2
x= _5;21 =8 u X, =_ST_21=-—13. Bropo#t KOpeHb 1O CMBICHTY 3A0aYK He

y L&

NOAXOAHT, T. K. JAHBI HATYPAIBHDBIC urcaa. HTak, MeHBLee YHCno paBHo 8, Torma
Ganbines YHCNO panHo 8 + 5= |3, .
Omeem:8n 13,

Tipumep 2

B npaMoyTOAbLHOM TPeyTONLHHMKE OLHH XaTeT Goable gpyrore Ha 7 oM, a
THNOTeHY3a BOMBIIC MeHBLICTO KATETa HA 8 cM. HaliTv CTOpPOHK TPEYTONBHHKS.

IMycTb ANMHA MEHBILCHO KATETA COCTABASET X CM, TOTAA LMMHA GONbIIETO
KaTeTa paBHa x + 7 cM, HAHHA runoTcHyssl paeHa x + 8§ cum. Ilo Tcopeme
IMudaropa KBaspaT rUnoTeHY3N PaseH CyMMe KEAXPaToB KaTeTor. Flonydaem
ypasuerve: (x+8F =x’+(x+7)F win x? +16x+64 =x*+x* +14x+49, unu
0=x%-2x-15. KopHu 3T0r0 XBANPATHOIO YPEBHEHHA X, = 5 1 x, = 3. [lo
CMBICY 38JAYM 3HAYEHHE X JODKHO OLITh MONOXHTENbHBIM YHCIOM. [TooroMy
TIOXOAHT TOABKO NEpPBHi kopeHb x = 5. Toraa anuMHA BTOPOTC KaTéTa pasHa
5+ 7= 12 cM, iua runoTenyss 5 + 8 = 13 oM,

Omeem: 5¢cm, 12 oM, 13 cm.

Tlpumep 3
Teno GPOIUEHO BEPTHKANBHO BBEPX ¢ HAYAILHOHA cKopocThio ¥y = 50 m/c.
Yeped CKORBKO CEKYHI TENO OKAXETCH HA BHCOTE /1. Barumcnure tns cmyuaes:
a)h=80mMm, G)h=125Mm, B) A= 150 M.
H3 QH3HKM HIBeCTHO, 4TO BHcoTa b (M), Ha KoTopoll SpomeHHoe
BEPTHKAIbHO BBEPX TEMO OKAXETCA Hepe3 f ceKyHH, MOXeT OLITh Haltiena o

dopmyne h=¥, --%—2. 3nech V, — HavankHasd CKOPOCTE (M/C), g — YCKOPEHHE
cBOGOIHOTO TIANCHHSA, TPHOACKeHHe pasuaoe 10 m/c?. MoncraeuM 3HaTcHHA
V, 1 g B GOPMYNY ¥ nOTYUHM ypaBHeHue h=50f-5t° wan 56 -50¢+h=0.
Haiinem HHCKPHMHHAHT 2TOTO KBAADATHOTO YPABHCHHA C TADAMETPOM A H
nonyuM D, =(~25F - 5- 4 2625~ Sh. [List AaHHBIX 3HaveH K A HaiiieM KOPHH
YDABHEHMA.

8) Ecanh =80, 10 D, =625 — 5-80= 225 = 182 1, = 22k

,T.e.2,=8(c)

H £, = 2 (c). B atom cayyac Te/10 OXAXCTCA HA RAHHOH BHCOTS ABAKML: NPH
monbeMe BepX (1= 2 ¢) H NPH NANSHNH BHMS (f = 8 ¢).



G)Ecm/i=125m, 10 D, =625—5.125=0n t=2—ss-=5. B aToM Cyuae Teo
OKAKCTCH HA JAHHON BHCOTE ONHAXIE Yepe3 I = § ¢ H 9Ta BLICOTA — HaMbeiCIIan
BHICOTA NONBEMA TENA.

B) Ecan 2= 150 M, 10 D, =625 —5- 150 = —125. Tak KaKk D, oTpHUATCALHBEN,
TO YPABHEHME PeIteHNI He HMSCT. 3TO O3HAYALT, YTO KHHETHUCCKOH IHEPTHH

mv?
Tena —2‘?- (rae » — Macca TEAA) HE XBATAET AAA €0 NOSLEMA HA 3aJAHHYIO

BHICOTY A,
h, M
156 B
’ \ |
" / .

t.C

| H 10

rd o e ———

Jns HAMAANHOCTH HA PHCYHKE NMPHBEACHA 3ABHCMMOCTD A OT £, T. €.
k=501 =5£. W13 rpadhuka BHAHO, HTO TENO B TEYCHHE MEPBLIX HATH CEKYHI
NOTHAMACTCA MO BMCOTH 125 M, a 3aTeM B TCUCKHE CASHYIOLEHX NATH CEKYHA
naaset BRI, Yepes 10 ¢ mocne Gpocka TEAO NAAET HA 3EMII0.

Ha sricote 7 = 30 M TSNO OKA3LBACTCH JBAKIE: Yeped 2 ¢ (nogseM) H 8 ¢
(nanckuc) oT MomenTa Opocka (cayuait a). Ha Buicote i = 125 M Teno
OKA3KIBAETCA OHHAXKAL 9¢pe3 5 ¢ B HAaHBBICWICH TOMKE flogseMa (crryaft 6). Ha
BEIcoTe h = 150 M TeNO OKA3aTHCA HE MOXeT (Cyuail B).

W3 npHBeIEHHOrO NPHMEDA TAKXKE BHAHO, WTO B 3aBHCHMOCTH OT 3HAUCHHA

napameTpa A KpagpaTHoe ypapHeHHe 517~ 50f+h=0 HMeeT paznHyYHHE
peueHIRA. DTUM pellesIM COOTEETCTRYET pasanuHad duznyecxas CHTYALMA,
IV. 3ananne Ha ypoke
N 556, 558, 563, 656, 566, 568.
V. anauue na nom
Mo 557, 559, 561, 562, 564, 567.
V1. Tloamenetne wroros



Ypoxn 59—-60. Teopema Buera

Lleaw: poxazath npaMy1o H oGpaTHYIO TeOpeMBE BHeTa, HCIOBY0BATL HX TIPH
pellIEHAN 3aTa4.

Xon ypoka
I, Coolimetiie TeMM R DEAR YPOKa
IL IosTopenne N 3aKpeiLicHRe DPOHACHHOTO MATEPRANA

1. OreeTht Ha BOTIPOCH 10 ACMALITHEMY 30IaHWIO (paztop Hepene HHEIX 3a1a4).
2. KoHTpOnb YCBOCHHA MaTcpuania (CAMOCTOATeIbHaA pafota),

Bapuarr 1
1. TMpoxapeitHe ABYX NIOCHEIOBATEABHBIX HATYPAABHLIX HEYCTHBIX THCEN
paBHo 575. Halttn 3™ umcaa.
2. Haifm CTOPOHNW NPAMOYTOALHMKA, CCITH H3IBECTHO, YTO OOHA H3 HHX Ha
17 ¢M Gorbliie ApyToli, a SHATOHANS NPAMOYTONLHMKA paBHa 25 ¢M.

Bapuanr 2
1. TpouspeacHMe ABYX MOCNSAOBATCABHEIX HATYPANSHEIX YETHRIX YHCEA
pasto 624. Haliru ami uncaa.
2. HaitTH K&87eTH NPAMOYTONBHOTO TPEYTOMBHHKA, ECMH GIWH W3 HHX HA 7 cM
MEHbILIE APYTOro, & THNOTCHY3a pasHa 17 oM.

II1. Haygetine WoBOTO MATEPRANS (OCHOBHEIC TOHNTHN)

1. Tlonxox x opuyxHponse npamodi Teopesmus Bueta

CHayaia pacCMOTPHM HECKOJIBKO NPMBEICHHBIX KBAAPDATHHIX YpaBHCHWHA.
Halinem ux xOpHY, 8 TAKKE CYMMY W IIPOHIBEACHNE 3THX XOpHEH.

X¥=x=-2=0, x=-tux,=2 x+x=1, xx=-2;

KB=Tx+12=0, x,=3nx,=4, x+x,=7, xx=12

$¥—3%—10=0, x,=-2ux,=5 x,+x,=3, xx,=-10.

Kaxue 3aX0HOMEPHOCTH BBl BUIMTE MEXAY CYMMON H NIPOM3BEACHHEM KOP-
Helt ypaBHeHna H ero koaddruuentamu? Tlonpoyitre X chopMyHpPOBaTE,

BHHHO, 4T0 A4 kaXAOT0 M3 NPUBEICHHLX YPABHEHIWH CYMMA KopHel pRBHA
BTOPOMY KOPHIREHTY ¢ OPOTHRONGMMHEM IHAKOM, 2 NPOHIBEIcHHE Kopieti
passo ceofoanoMy areny. Takoe yTBepXieHHE HA3HIBAETCA MpaMol Teopemol
Brers 1 BLTIONHAETCA ANA MOGOT0 NPHBLACHHONO KBAAPATHOIO YpAaBHCHMHA,
AMEIOLIENO KOPHH. JJOKAKEM 3TY TCOpEMY.

2. HoxazarexncTno NpaMoil Teopesst Brera

. PACCMOTPHM NPHBCACHHOS KBARPATHOS YPABHEHHE X° + px +¢ =0 (rae cTap-
uHit xood:dpHuKeHT paseH 1, Bropoil KoadduuHeHT oGo3HaueH Gyksoff p,
¢cBoGoanutit wien — Gyksoii g). Hafinem ero mucxkpumuusnt D= p?—4q. Myers
D 2 0, Torna ypapHEHMe HMEET ABa PAAMYHBIX (D > 0) nau pasusix (D = 0)

~p-D p+J_

KOPHA: X, = 3 HX= . HalineM cyMMy U mpoH3BeIeHUe 3THX

-p-r;ﬁﬁ:-p-ﬁ-pwﬁ:-zp:
2

2 2 2

Kopuel: X +Xx,= -P H
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—p—D -p+yD _(-pf-UDf _p -0 _p-(p-4q)_
3 ) 3 3 3

xl.xz=

=%=0. Hrak, noxalaHo, 4Te X, +X,==p H XX, =¢.
3ameTHM, 9T0 H paHee H ceifyac B chydae, KOraa ANCKPRMEMANT KBAAPATHOIO
YPABHEHHA PABHANCA HYAI0, MLl TOBOPIUIM, MTO YPABHEHHE HMCCT ABA PABHLIX
(HnH OAMHAKOBLIX) Kopha. Torma reopema Bucra Bunonrsaercest. Ecnu cunrars,
YTO B 3TOM CIYYae YpARHEHHEe HMEET ONHH KOPEHb, TO HENMOHATHO, KaK
HCMIOAB30BATE TeopeMy Buera (7o B 3TOM CRryuae CUMTATL KOPHEM X,).
Teopesy BueTa serko oSofiumTh Ha NPOHIBOALHOE KBARDATHOS YPAaBHCHHC
ax?t +bx + ¢ = 0. ITycte 310 YpaBHeHHe HMEST KOPHU X, H X,. Paznenum eoe yacTi

YpABHCHUA HA CTADIIWH xoadxbﬂuuc;n @ M NORYYHM PABHOCHABHOE MPHBE-
ACHHOE KBANDATHOS ypaBHeHue Xx° +=x +§=0. Hns Hero (i KNA NCXOZHONO
YPABHCHHA) N0 A0Ka3aHHOH Teopeme BueTa BHMOAHAIOTCA COOTHOMICHNA:
x, +x1 =-"E H xlxz =§.

3. OGpamian Teopema Buera

Ecant 4ncaa m W 1 TAKOBB, YTO HX CYMMA PABHA YHCJTY —p, & NPOHIBEHCHHC
PABHO MHCAY ¢, TO YHCMA /1 1 11 SRASIOTCA KOPHAMM NPHBENEeHHOrD KBAApAT-
HOTO ypaBHeHHA X + px+g=0. JloxaxeM 3710 YTBEpXICHRE.

Mo yorommo M+n==p,a p=-(m+n) u mn=g. ToacTABNM BEHTMHL p 1 g
B YPABHCHHE X'+ px+g=0 H TOAyYuM ypamsemue Xx°—(m+n)x+mn=0,
[1pobepHM, YTO IMCHO 71 ARAIETCA KOPHEM HTOro ypaerreHHs. TloocrasiM BvecTo X
RGO A1t M MOAYNHM: m’-(m+n)n+m=m’—m’—~m+m=0 {BCpHOS paBeH-
CTB0). CRENOBATEALHO, YHC/O M ARMCTCA KOPHEM YpaBHeHua X°+ px+g=0.
AHRNOTHIHO BOKASHBACTCA, YTO THCAO # TAKKE ABETCA KOPHEM ITOT0 YPABHCHIN,

PARCCMOTPHM NPHMEPH MPHMEHEHHS npsaMoit i1 ofpaTiolt TeopeM Buera.

Tipunep 1

MycTs ypabHenHe 3x* —7x+1=0 MMEET KOPHH X, it X,

Haitmu;

a) cyMMy Kopheh x, + x,;

6) Npon3beacHEE KODHEH x X,

B} CYMMY OODaTHERIX BETHYKH KopHeit xl-'-xL;

r) CyMMy KBAOPATOB KOPHCH X[ + X7 ; v

I) cyMmy KyGoB KOpHeHt X, +x ;

€) MOXYAb PA3HOCTH KOpHeit [x, — x|,

HaiizeM IMCKPHMHHAHT JAHHOTO YPABHEHNA D= (=7 —4.3-1=137. Tak
xaK D> 0, To ypaBHEHME HMECT ABa PA3TAYHEX KOpHA. TaK KaKX JNCKPHMMHAHT
He SRAETCH KBATPATOM HATYPANBHOTO YHCHA, TO KOPHH YPABHCHUS X, H X, —
HppautoHaALHMS YHCTA. [loaToMy NpAMOE H HENOCPEACTBEHHOE BHMHCAEHHUE
NYHKTOB a--¢ 3aTpyRHHTeAbHO. CleaoBaTensHO, A8 BHYHCAEHHH HCIONB3YeM
npaMyio reopeMy Breta,

7 AN, Pypyxan



Paasenum Bee uneHel AAHHOIO YPaBHEHMA HA Craplivit kosdwbHumeHT 3 n

NONYIUM PABROCHABHOC YPABHEHNAE X° — %x + %- 0. Toraa no Teopeme BHera
cpasy NoMyyacM:

[ 7y 7 1
—3 — =_=2—.
ay x,+x, 3] 323

1] x,x,-?
Ans BHYHCHEHHA OCTANLHBIX NYHKTOB HAAC BRIDA3HUTL TpeOyeMblc

KOMORHALINK KOpHEH Yepes UX CYMMY U HPOHIBSACHHE.

p) [TpHEeaeM ApoGH K ofieMy 3HAMEHATENIO — +L- Xtk _StX

X Xy XX XXy

B4
TR

r) HcronvayeM GopMyay KBaapaTa CYMMBL: X7 +X] =(x, +x,)' 2% =

2

1) 1.8 2 4 _,7

3 3 9 3 9 9

1) Mipumenim dopmyty cyMmb kyBoB: x7 +32 = (x, +x,)- (2 = x,x, + x1 )=
=(x, +x, Xx,’ +x; —x,x,). TMoacraBuM B 3TO BHIPAKEHNE IHATCHKA BEAHMHH
7 (43 1] 740 _280 _ 10

x, +x, Hxx, Nonydaem: x, +x; Y e ety 5 =105

¢) Mcnonuayem cpoiicTBo apHpMETHYECKOr0 KOPHA H OPMYY KBazpaTa
Pa3HOCTH: |-‘|-xz|=J(-‘|-Iz)2 =‘l_14,-j'-2,\:lx:,+x,z =fo+x§—2x,x, . MoacTa-

BHM B 2TO BHPaXCHHC 3HAYCHHA BECAHYHH x,’-l-x} H XX, 4 NOAYMHM:

BT P
st f 5 150

Hlpureep 2

Peronm ypapHeHne 197x2 — 2197x + 2000 = 0.

ONeBMAHO, 4YTO BbIMHCAEHHE IHCKPHMMHANTA D3TOFO YPaBICHHA
D=(=2197F —4- 197 - 2000 gocTarouH0 TpynoemKo. MozroMy Npoie peHTE 370
ypaBHeHne noaGopomM. OYEeRNAHO, YTO OAMH KOPEeHb ypaBHeHUA x, = 1. Ipu
MOACTAHOBKE 3TOFD IHAYEHNS B YPABHCHHE NoTy4aeM 197 + 12— 2197 .1 + 2000 = ¢
(BepHOE paBeHCTEO).

2000
Mo npaMoit TeopeMe Buera uMmeem xx, =7 OTKYZa KOpeHb X, =
_ 2000 _ 2000 _2000 . 30

2000
MmpoMBeieHHe XopHelt x,.x, :-ﬁ {370 COOTHOLLIEHHE MBI YKe HCTIONBI0BANH ).

l'loamuyqucuaxl H X, ABIHIOTCH KOPHAMH YPABHCHHA x? -%x+%=0.
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YMuoXHM BCe WICHH Ha 9icao 197 M NoTyuMM paBHOCHILHOS YPABHCHHE
197x = 2197x + 2000 = 0. Taxsm ofpa3om, HA OCHOBAHHY OBPaTHOR TeopeMm

BueTa MH NOKa3aNK, uTO YKcaa x, = 1 u X, -10% ABAAIOTCA KOPHAMH
HAAHHOTO YpaBHeHHA 19742 — 2197x -+ 2000 =0,

Tipumep 3
Hamunrem manpamoeypamenne,mpnnmmpom-x,=—-lj H xg=%.

HaitaeM cyMMy H RPOHIBCACHHE ZAHHEIX KOpHEH: X, + X, =-%+%=-ng "

11 1
XXy T3S s Torna no o6patwol Teopeme Bueta wHeaa X, | x, TBAAIOTCA

KODHSIMU YPABHCHMA X° +%x—é=0. YMHOXHM BCe WieHbl HA YMCHo 15 u

MONYYHM PABHOCWILHOE YpaBHeHNeE [ 5x2 + 2 — 1 = 0, KOTopoe NMeeT 3ANAHHLIC
KOPHH X, B X,

Hpumep 4

He pewas ypaBHeHua 7xt + 18x + 3 = 0, onpenenum 3HAKH ero KopHe#.

JWMCKpHMHHAHT 37010 ypasHeHuA D= 182 — 4. 7. 3=240. Tax kax D > 0, 10
BAHHOE YPABHCHHC MMCECT ABA PATMYHBIX KOpHA. ONpeicnnM 3HAKH 3THX
KopHell. Mcnonbayd npaMyio TeopeMy Buera, HMeeM: X, +X; = "% H %X, =%.
Tax xax x,x, > 0, TO YHCAA X, H X, KMCIOT OAHHAKOBHC 3HAKH (MK oba
HONOXKTENBHHE, HAK 00a OTpHUATeNbHEE). TaK KAK MPH 3TOM X, -+ X, <0, TO
KODHM X, H X, OTDHLATENBHEE.

Pasymeerca, HCNOMBIOBAHKE Npamoit 1 o6paTHOl Teopem Byeta nozsonset
peiuats M GoNee CAORHBIC 3aRAUH,

Tipumep 5
YpapHesne 702 + 14x + 3 = 0 yMeeT KOPHH x, 1 x,. Hamqinem ypaeHenue,
KOTOpOe HMECT KOPHH 2x, B 2X,,
Hafinem AHCKPHUMHRHANT ZAHHOTO YpaBHeHHA D= 142 — 4.7 . 3 = ]2, Tax
KaK D > 0, To ypasHenHe HMeST PasiHYHbIC KOPHH X, H X, CaMH KODHH X, K X,
HAXOAUTh He Gyacm, HO Halaem no npaMoH Teopeme Bueta cymmy M

14 3
TPOHIBEACHHE ITHX KOPHEH: X, +X, =--:’;-=-2 H XX, =3
B ypaBHEHMH, KOTOpOE HAlo HanKcaTsh, GyaeM ofoaHAUATE HEHIBECTHYIO
Gyksoit y. [o yenosHIO KOPHH STOTO YPaBHEHHA YIORNCTEOPAIOT COOTHOLUCHHAM

¥, = 2x, u y, = 2x,. Hafinem cymmy u npouseeacumne 2mix KopHeil: y, +p, =
3 12

=2x, +2x, =2{.‘¢| +x,]=2-(-2)-—4 H I =2~'x| -sz =4x|x; =4"‘,'7'=T.

Fud



Torza nio obparHoii Teopeme Buera uncna ¥, B Y, ABAIOTCA KOPHAMY YDPABHCHNSA

y+ 4y+% =0, YMHOXNHM BCe YWieHB Ha YHCNO 7 H NOTYMHM PABHOCHABHOE

ypasHenne 732 + 28y + 12 = (). OHo yAOBAETBOPACT YCAOBHIM 3a0a4H.

CpaBHHM JaHHOE YPaBHCHHE 7x”+14x+3=0 ¢ KOPHAMH X, H X, #
noiTyseHHoe ypasteHne 7y7 + 28y + 12 = 0 ¢ KopuAMH 2x, W 2x,. Brawo, yro
crapuine Ko>(PpHHLHCHTH B YPABHEHHAX OIVHAKOBK. Bropoll KoadduumeHt
NOIydeHHOIO ypasHeHHs B 2 paza Gojellte, yeM y AaHHoro. CroSOAHBIR wWieH
NOAYMEHHOTO YPABHCHHA B 22 = 4 pa3a Gonmwe, 4eM y AaHHOIO,

Tipumep 6
Pemyre ypabHeHHe x:—4x+a=0, ecid ero KOPHH X, H X, CBA32HH
paBeHcTBOM 2x, + x, = 3. HailanTe 3HAYCHHE NapaMeTpa a.
CHayana HafiicM KopHM AAHHOTG YpasHeHHA. JnA HTOTo MCNONb3YeM
npaAMyio TeopeMy Buerta x, + x, = 4 4 nauHoe paseHcTBO 2x, + X, = 3. PeiiuM
2x, +x, =3

M CIOKEHHA. BayreM H3
X +x,=4 MeTolo

CHCTEMY JIMHCHHREIX YPABHEHHM {

REPBOTrO YpasHEHHA BTOpoe: 2x,+X, =X, —X;=3=-4, orkyna x, = —1. H3
BTOPOTO YPaBRCHHA HaXoAUM x, =4 —x =4 — (—1) = 5.

Teneps onpeACAHM 3HAYCHHE NAPAMETDA 4. A 9TOTO SIIIE a3 HCTICALIYEM
npaMyo TecopeMy Buera. Ionyuaem g =xx, = —1 . 5§ = —5, Hrak, x, = — 1
x,=5,a=-3.

fpumep 7

INpn xakoMm 3HaYeHHM NapaMeTpa 4 CYMMa KopHell ypaBHeHMA
xz-(az—ﬁa)x—-az—l=0 HMEeT HOMMCHBIYK Bennuuny? Haliaure a1y
BENUHHY.

HaflneM AMCKPHMHHAHT KAHHOrO YpaBHEHMSA 1!')=(az -60)‘ +4(<1z +l).
OueBHAKO, YTO APH MOGHX IHAYCHHAN ¢ AHCKPHMHHAHT AONOKATENRHEIN,

osroMy ypasHCHHT HMECT Aba PASIHYHLIX KOPHA X, Hx,. [To npaMo# Teopeme
Bueta cyMma 9THX KopHe#t x, +x, =a’ —6a. TipeoGpasyem 910 BHpaxeHme,

BLUISANB KBALNDAT ABYNCHA: X, + X, -(a1 —15a+9)--9==(a—3)z -9%. Buano, yro
CYMMa KOPHCH COCTOHT H3 HOOTPHLITE/MLHOTO CAaraeMoro (g—3F M OTpHUA-
TeABHONO YHeaa —9. TloaToMy oHa GyaeT HAMMENHbLUER, 6CU craraemoe (g — 3)’
camoe MacHbKOe, T. €. (g3} =0, 0TKyna e = 3. Umax, npia = 3 cymma KopHeii
NAHHOTO YpAaBHCHNS HAMMCHBIAA H paBHa —9.

IV. Kourponsssie BOMPOCH

1. ChopMynupyiiTe 1 DOKAXHTE NpAMYIC TeopeMy BHera wm ypasReHUS
x4+ pe4+g=0.

2. ChopmyaHpyiHTe H AOKAXHYE NpAMYIO TeopeMmy Buera ana ypasHeHus
ax’ +bx+c=0.

3. Chopmynnpyiire 1 Joxaxmre 00paTHy10 TeopeMy Buera,



Ypoxs 59-60. Teopema Brers 197
V. 3ananue Ha ypoxe
Ne 573 (a, B, B); 574 (a, 6); 576 (a); 578; 581; 583; 584 (a): 585 (a, n).
V1. 3apanue #a J0M
Ne 573 (6, 1, x); 575 (a, a); 576 (B); 579; 580; 582; 584 (6); 586 (a, r).
VIL. Thopuecxue 3amanmns
L. Han#ire KpaapaTHoe YpaBHEHHE, KOPHH KOTOPOTO PABHEE

1 1 1 1
a)x,--z-llx, == Gx=-zux=-7; 5)1|=2“x:="'%;

2’ 3 3
1 i 1 1 1
NDx,==3u HETL BRSTHR=-I &) x=g mx==3.

Omeemer: 8) 4x* —4x+1=0; 6) 9x* +6x+1=0; B) 5% —9x—-2=0;
0D 4x* +11x=3=0; 0) 6x* ~x-1=0;€) 10x* +3x-1=0.
2. KsapatHoe ypaBHeHHe 3x” —5x+1=0 HMecT KOPHHU x, n x,, HanWumre
KBPAAPETHOS YPABHEHHE, KOPHH KOGTOPOTO pPaBHEL
a}y—x,n—x,; 6)3x n3x,; By x, +1lux,+1; r)x —2nx,—2;
1 1 2 2
Dy w3 O u3 RnIxuEx )2+ oH Sy,
Omeemw: a) 3y*+5y+1=0; 6) y -5y+3=0; B) 3y’ -1ly+9=0;
1) 3y +Ty+3=0; 1) ¥*-Sp+3=0¢) ¥ ~10p+12=0; %) 92 =18y+5=0;
3) 9y7 -45y+50=0.
3. TlycTh KOpHY KBAIPATHOTO YPAaBHEHNA 6x° —5x—2=0 papHu x, Hx,. He
penias YpaBHCHHA, HAMHTe:
8) x, + x,; 6) x,x,3 B) X[ +x3; 1) X +X); B) X% +X,%;; ¢) ;l._.‘.;l_
1 1
]

X X
*) x—,+—,: 3) E""—}; n) -

308 305
Omemua)ﬁ.ﬁ) 3,3) 6,1‘ 2“.,,.:l) 108.e) .x) .3)%.
13
" e

4. KOpHM KEQIPATHOTO YPABHEHHA ax’ +!xx+c 0 PABHLL X, H X, Hatimirre:
a)x, + x; 6) X B) X7 +x351) X0+ x3 5 m) —+—,e) ba-x).

Omeemw: a) -%; 6) ;; B) 62-2‘”; r) b(sw_bz)' a) -2;

a @ ¢
o J¥-4ac_JD
d




5. KopH® KBaapaTHoro ypasHeHHS ax’ +bx +c=0 PaBHELX, KX, Hanvmmre
KBAZPAaTHOC YPABHCHHE, KOPHH KOTOPOTO PaBHLI:

) —x, H—X,; 6)ax,udx; Bx tlux+l; r)xl“xL,'

Omsemw: 8) ay’-by+e=0; 6) @/ +3by+%=0. B) ay*+(d-2a)y+
+He-b+a)=0; r) o +by+a=0.

6. Haitmsre KOPHM KBALPATHOTO YpaBHennd ax’ +&x+c =0, ecan:

a) a+b+e=0;6) da+2b+c=0;8) a-b+c=0;1) 4a-2b+c=0.

Omeemui: a)x,=1u xz-%; 6)x,=2u x,=%; Bx,=—lH x,=-%;

Nx,==24 X, --—%.

7a) [IpH KaxoM 3HAYEHHH NIapaMeTPa & CYMMa KBaApaToB KOPHEH ypaBHe-
g 2 +(2-a)~a~3=0 Hanmensuan? Haiasre ee.

76) py kaKoM 3HAYCHHH NADAMETPA J CYMMAa KBAIPATOB KOpHeH ypaBHeHH
x+(a-1x+a*-1,5=0 nanbomsman? Haitnwre ce.

Omeemu:a) e =1 °u X +x] =9,6)a=—1n x] +xI =5.
VIII. Toapenenne HTOTOB YPOKA

Ypokm 61—-62. Kourposmias pabora Ne 5 no Teme
«KpanpaTibie ypanHeANA»
Ijess: npoBepxa 3HGHHE yHAIKMXCA € HCMIONLIOBAHMEM PAZHOYPORHEEHIX
BAPHMAHTOR.

Xon ypoka
L. Coolmenne TeMul B BeAs YPOER
I1. XapaxTepucTiRa XoHTPONIbHOH paGoT

KoHTpoabHad paboTa COCTABACHA B 6 BAPHAHTAX pasNHyHON CAOXHOCTH
(BapMaHTHl 1, 2 — caMble IPOCTHE, BAPHAHTH 3, 4 — COXKHES H PADHAHTH 5,
6 — camuie caoxHuc). IpH 3TOM CROXHOCTD BAPHAHTOB HAPACTAET HE OMEHB
pesko. Kaxapiii BapHAHT conepxuT 6 3a1a4 NpHMEPHO OAXHAKOBOH COXHOCTH
(MOXeT GEITh, HECKOMBLKO CROXHEE ABE NOCACTHHE 3aMaMH). .

ITpu npobepKe BAPHAHTOB 1, 2 OLIEHKA «5» CTARMTCA 38 NPABHIbHOC PCIICHHE
MATH 3024, OLICHKA «4» — HCTHPCX 3A0a% H OUCHKA «3» — Tpex 3asa4. Onxa
3a0a4a ARNACTCA pe3epBHOH (WK 3aNACHONH) K AACT HEKOTOPYIO BO3ZMOXKHOCTD
Bniopa ysatuMes. TIpH TAKMX ¢ KPUTEPHSX OLCHKH B CTYYac BaPHAHTOB 3, 4



gaetca aonoauuTensHo 0,5 Ganna H B cayuse BAPHAHTOB 5, 6 — ZONONHUTEALHO
1,0 Ganna (yauTeibas GOnee BHCOKYIO CNOXHOCTD 3THX BapHaHTOB). [TosToMy
B CITY4ae BAPHAHTOB 35, 6 OLICHKY +5» MOXHO NONYYHTH 32 NPABHABHOC PELICHHE
YeTHLIPEX 3A8AY.

BriGop BAPHAHTOR MOXET GBITE CICNAH YUHTCIEM WIH YIALUHMCS (P 9TOM
YHCIO IKICMITAPOB BADHAHTOR ROJKHO OMTHL ZOCTaTOUHEIM). Pazymeerca,
YYAIHECH AWTKHB 3HATS O Pa3THYHON CNOXKHOCTH BADHAHTOB H KPHTCPHAX
OUEHKH KOHTponbHOM palioTh.

IIL. BapuanT paGomet
KP-5
Bapuanr 1
Peuivre ypaBHeHuE:
1. 5x* +10x =0; 2. 9% -4=0;
3. x -Tx+6=0; ] 4 2 +3x+4=0,

5. OnuH U3 KopHe# ypaBHeHHa X’ +ax+72=0 papen 9. Halaure apyroi

KOPCHEL K KOAMPRIIHEHT g,
6. MepumeTp NPAMOYTONEHHKA paseH 26 ¢M, a ero IioAL 36 cm?. Hafinure

OAVHH CTOPOH NPAMOYTOABHHKA.

KP-5

Bapsanr 2

Pewrtre ypasHeHUe:

L 6x' +i8x=0; 2 4x-9=0;

3 x?-8x47=0; 4, 3’ +5x+6=0,

5. OmpH W3 KopHelt ypasHeHHs x°+|Ix+a=0 paseu 3. Halinure apyroii
KOpeHb N K03¢MpHUMEHT 4.

6, [TeprMeTp NPAMOYTOABHHKA paBoH 22 CM, 4 ero NIomanb 24 cm?. Halinmnre
ANMHE! CTOPOH MPAMOYTOIBHUKA.

KP-5
Bapuant 3
Pewiure ypasHeHHE:
I, 2x*=7x+5=0; 2. 2x~1}~9=0;

3 xT+2ax=-3a'=0;
4. HanuuxTe KBaIpaTHOE YpaBHEeHUE ¢ LenbiMK KOaupHUmeEHTaMU, KOPHU

KoToporo —3 U -;—

5. Katep npoiien no TeMeHHIO pekn 30 KM 1 24 KM MPOTHB TeHeHHR 3a 9 4,
Yemy pasHa cofCTBEHHAA CKOPOCTD KaTepa, ec/IH CKOPOCTR TEYEHNS PeKH paniia
I xm/?

6. Halamme cymMy KBaapaToB KOpHER ypasHeHHs X°+ pX+¢=0,



13 ~Tx+4=0; 2. 3x+1§ -4=0;
3 x*-3ax-44’ =0;
4, Hanuumre KBaapaTHOS YPABHCHME C LMK KO3dDHLIHEHTAMM, KOPHH

1
KoToporo —2 i 3

5. MoTOpHasa NOAKA Npouina 45 KM A0 TEHCHAIO peKH H 22 KM NpoTHE
TeucHMA, ATPATHE HA Bech IMyTh S5 4. Hatith cxopocrb.uonxu B cTOfuCH BOge,
SCATH CXOPOCTR TEICHHA PEKH 2 KM/,

6. Halimure cymwoﬁpmuuxneum_m{ KOpHeH ypaBHeHNA X2+ px+¢ =0.
KP-5
Bapuanr 5

Peinvve ypagHeHHE:

1 6x*+x-2=0; 2. Bx+1f ={x+2);

3. x'-x-a*+a0=0;

4. llpa KaMeHIUHKA CIOXHAM BMecTe CTeHY 3a 20 aHedl, 3a ckoneko avel
BHIOAHK O Ty paboTy KaXOui H3 HUX B OIMHOUKY, €CMH H3IBECTHO, YTO

AepPOMY NMPHULTOCH §1 pabotath Ha 9 axeli Goabe Broporo?
5. Hafiry HauMeHbIlee 3IHAYCHHE CYMMHE KopHeH ypaBHCHHS

+Ba-aJ-a* =0.
6. YpasHenue x° +3x —2a’ =0 umeer KopHu x, 1 x,. Hanwumre ksanpatHoe
YPaBHEHRE, KOPHH KOTOPOTO PaBHLL X, + T X, + 1.

KP-5
Bapuantr 6
Peuivre ypaBHenue:
L 9x*+3x~2=0; 2. (4x+3) =(2x-1J;

3, x*+3x-4a’ +62 =0,

4. OauH 3KXCKARATOP BHPHBAET KOTIOBAH Ha [0 mHeli GucTpee Apyroro. 3a
CKONbLKO OHeR BLPLIBAET KOTAOBAH KAXABIH H3 9KCKABaTOpOB, eCaH, paborad
BMECTe, OHI BRPHBAIOT KOTNOBAH 3a 12 aHe#t?

5. Haltu HaMGoammee 3Ha4eHHEe CYMMH KOpHelt ypaBHeHMd

x +{a? —6al~3a’ =0.
6. Ypasrenme x° +2x~3a’ = WMeeT KOPHH X, U X,. Hammrsre kpanpaTHoe
YPaBHEHUE, KOPHH KOTOPOTO paBHbl X, — 1 Hx, — 1,
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Ypox 63. Yrors konTposmHoil paoTi

Hem: coofumts peaynsTarl paboTl, PaccMOTPETh HAHGONCE THITHIHBIC
otuGKH, pazobpars TPYAHEE 333U,

Xoa ypoxa
1. Coobuniesne TeMM H 1eB YPOKA

I1. Hrorn KonTponsuoil paGoTal

1. Pacnpegenerse paGoT 1o BapHaHTaAM M pe3yieTaraM pelieHus. JJaHHHe o
pesynsTaTax paforh yaoSHo 3aHOCHTE B Tabauuy (ana xaxnofi napw
BAPHAHTOB).

e I 2 3 . 6
+ 5
+ I
- 1
/] 1
OfosHaucHHA:

+ - YHCNO PELIMBIINX 330a9Y APABHIBHO HAN NOITH NIPABHABHO;

® — ypco peIIHBLUKX 3A0AYY CO IHAYHTEABHBIMH OMHGKAMK;

== — YUC/IO HEe PEITHBINMX 3A0AY;

2 — yHCnO HE pelnaBmuX 3anaqy. BapHanrt 1, 2 — 8 y1eHHKOB,

2. TumivHzic OWMGKH, BOZHUKIIINE IPH PCHICHHH 3aKaY.

3. HanGontee TpyRHEE 388AYH H HX padbop (JuHTeeM HH IKOABHHKAMH,
CHCNABLIHMY 3TY 3a8a4Y).

4, Paabop seeit XonTponbHoOM paboT ({BHBECHTD HA CTCHAC OTBETH K
3aMAHMAM BAPHAHTOR H pasbop Hanbo)es TPYIHEIX BAPRAHTOR).

IIL. OrneTsi ¥ peimennn

Bapmant 1
1. Omeem: x,=0 u x;=-2. 2, Omeem: x,,=:t-§-.
3. Omeem: x, =6 n x, =1 4. Omeem: pelseHnii Her.
5. Omeen: a=-17 1 x,=8; " 6. Omeem: 4 cM K 9 oM.
Bapuanr 2
1. Omgen: x, =0 u x, =-3. 2. Omesent: x,;=:t-§-.
3. Omoen: x, =7 n x,=1. 4, Omaen: petlcHUH Het

5. Omoem: a=-42 u x, =—14. 6. Omgem: 3 cM H 8 cu.



1. Omsem: x|=-§- nx,=1 2. Omeem: x, =2 n x,= 1.

3. Omsem: x,=a n x,=-3a. 4. Omeem: 2x* +5x-3=0.
$. Omeem: T xM/u. 6. Omeem: p*-2gq.
Bapaanr 4
1. Omsem: x,=~;-ux,=l. 2. Omeem: x,=-;- Hx,=-1
3. Omeem: x,=4a W X, =-a. 4. Omeem: 3x* +5x-2=0.
5. Omeem: 13 Km/u. 6. Omeem: —g.
Pemennn
Bapuant 5
i. Jing KPaAPATHOTO YpDaBHCHHR G’ +x:,2_= 0 nailneM AMCKPHMHHAHT
' =1+449 =117 6 1
- !_ - o — -_— - —— - — DT .
D= 1'—4.6:-(=2) =49 H KOPHH X, ; 26 7 WT.€ X, 2
xl:ﬁa-'?'
1 2
Omeem: -2-. -3.

2. Ypapreuue (3x+1) =(x+2f sanmmem s pune (3x+1) —(x+2f =0.
Hcronbaya $hopMyny pasHOCTH KBAEPATOR, PAIIOXHM NIEBYI) YaCTh YPABHEHHR
Ha MuoxHtenn: (3x+1-(c+2))-(3x+1+x+2)=0 mm (2x-1)Ydx+3)=0. Tak
KaK 11pOW3IBEACHHE MHOXHTCACH PABHO HYJIO, TO X0TH Dbl ONMH H3 MHOXKHTEASH
paBeH HyMo. [MonyyaeM A8a AMHEHNREIX ypaBHeHHRA: 2x—1=0 (ero kopeHb

X =%) H 4x+3=0 (kopeHp x2=-—i- )

Omaem:l; —l.

2 4
3. Jina KeanpaTHONO YpaBHCHHR X° -X—a’ +a=0 HaiieM AUCKPHMUHAHT
D=(-1) -4-1-(-a* +a)=1+4a —4a =221} » xopan x._,=w,’r-e-

X =aux=1-a.
Omeem: a; 1 —a.
4, Tlycth Bropol KaMeHIMK MOXET C/IOXHTE CTCHY 3a X BHCH, a rcpenil

KaMEHUHK — 3a (x + 9) ancHi. Torna 3a 1 acHp BTOPOH KAMCHIIHK CACHAcT ;]c-

[
YACTh CTERLL, a NEpoblit KaMeHIIKK — Tg yactThb. JBd KaMeHUIMKA 33 ACHE
x
1 1

1
orwae o+ YyacTb CTCHM, a 3a 20 auei - 20[-—-:-—-— YacTh, T. €. BCIO

ox+9 X x+9
crety (06bou Beel paGore NpuHAT 3a caunnuy). [NoaysaeM apoGxoe
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1 1 2x+9
paLHoHankHOe ypapHerue: 20 —+—— |=1 wnan 20 =]. Vmni
w ({x x+9] xG+9i : O%MM

00¢ “aCTV YDABHCHHA Ha BHpaXeHHe x{X +9) 1 noaysuum: 40x +180 = x* +9x
HIH 0=x’ -31x-180. KOPHM 3TOr0 KBAAPATHOIO YPABHEHHA X, =36 M
x, ==5 (ne noaxoauT). Takum o0pasom, Neppbili KAMEHINMK CROXHT CTCHY 38

36 + 9 =45 axell, a sTOpO KaMEHINNK — 32 36 aHell.
Omaenr: 45 anelt u 36 mueit.

5. HaiineM JHCKDMMUHAHT KBAIPATHOIO YPABHEHHSA x’+(80-a’)x—a‘=0 H
TEQITY 1M D=(Sa-a’)'+4a‘.01emmo,trmnpummmnapmerpaa
muckpuvuHaRT D 2 0. TosToMy BaHHOE YPaBHEHUE NPH BCEX @ HMeeT KopH. To
TeopeMe Buera cymma XopHeft ypasHenna X, +x, =-(Ba-a’)=,a_’ -8a. Batom
BHPAKEHHH BbUIGTAM NOAHBIN KBANDAT PASHOCTH X, +x,-(a’ -80+16)—l6=
=(a—4) - 16. Tak KaK PH BeeX IHAYSHRAX NAPAMETA 7 ELIDKCHNE (a-4F =0,
TO CyMMa KopHeil X, + x; 2 —16. TlosroMy HaumeHBILICE SHANCHIE CYMMBI KOpHe#

PaBHO — 16 K AOCTHTACTCA NpH YeoBHH G — 4 =0, T.e.a=4.

Omeem: —16.

6. Jna ypapteuns x* +3x - 2a* = 0 HaaeM AMCKPUMHHAHT D =9+84" . Tak
KAK TIPH BCCX 3HaueHMaX g pemuquna D > 0, To naHHOe ypapHEeHHe MMEET ABa
PANTHIHEIX KOPHA X, U X,. [To veopeme Buerax, +x, = -3 ux, - x,=—2a" [Iyc1p

HCKOMOC YpABHCHMCE HMeeT BMA )P +py+¢=0 u Kxopau y,=x,+1 n
Yi=x+1. Haltiem cymMmy oTHX KopHeH y,+y,=(x, +1)}+{x,+1)=
={c, +x,42==3+42==1 ¥ ux npoussesecune yy,={x, +1)x,+1)=
=xx, +(x, +x, )+ 1=~2¢* -3+1=-24" -2, Torsa no Teopeme Buera
A= +p)==(-1)=1 u g=yy,=-2a" -2, [109T0My HCKOMOC YPABHCHHE
umeer Bug P+ y-20° —2=10.

Omeem: y*+y—2a°-2=0.

Bapuaur 6
1. Aag keafparTHOro YpaBHEHHE 9x° +3x—2=0 HalimeM JNCKpIMHMHANT
~3+481 _-319 6

- 2— . 4 - - = = === H
D=3—-4.9.(~2)= 81 nxopHu X,, 7.9 T ,T.C X ThE

. —
ST A

1.2
Onwem.S, 3

2. Ypapnenue (4x+3) =(2x—1} sanuwem B sune (4x+3F —(Q2x—1} =0.
Henonssyn hopmyiTy pasHOCTH XBAAPATOB, PA3IOKHUM AEBYIO YACTh YPaBHEHMA
Ha muoxuved: (4x+3~2x-1)) {4x+3+2-1)=0 nan (2x+4)6x+2)=0.



Tak Kar npou3pencHHe MHOXUTENEH PaBHO KYAIO, TO XOTA OBl QNHH H3
MHOXHTCRCH paBeH Hymo. ITosiyuaeM ABa JIWHEHHBX YPABHCHUA: 2x+4=0

(ero xopeHr x, =—2) H 6x+2=0 (KopeHs X, =—:;-).

Omeen; ~2; - .

3. ina xeanpaTHOTO ypaBHeHHA X +3x-44% +6a =0 HalineM TUCKpHMH-
HaHT D=3'-4-1-(-4a" +6a)=164"-24a+9=(4a-3} wu xopun x,,=

=ﬂ;a—-32,1:e. x =20-3 4 x,=-]a.

Omeem: 2a - 3; —2a.
4. TIycTb nepeHIk SKCKABATOP MOXET BHIPHITh KOTROBAH 38 X JHEH, a sTopo#t

akcKapatop — 3a (x + 10) aneit. Torna 3a 1 AeHb NepBHR SXCKABATOP BEIPOET %

YacTh KOTOBAHA, 3 BTOPOH 3KCKaBaTOp — 4acTh KOTAOBaHA. ipa

x+10

L
3IKCKABATOPa BMECTE 33 AeHb BWpOIOT —+ Y4aCTe KOTNOBAaHA, A 38
X

12 anei — | l-i- !
x x+10
NpHHAT 3a eanuuny). MonyyaeMm Apo6Hoe pauHOHANbHOE YPABHEHHE:

x+10

YaCTh, T. €. BECh KOTIOBAH (06BCM BCCrd KOTROBAHA

u{%-'-x:lﬂ J=l HWIH l2i‘::—:?ﬁ=l. YmHoxuM obe yacTH ypaBHEHMA Ha

hpaxerme x(x + 10) monyauM: 24x +120 = x? +10x Wi 0=x* -14x-120.

KopH# 31010 KBaAPaTHOTO YpaBHEHHA X, =20 H x, = -6 (He nomxoanT). Takum
ofpasoM, MEpEHT SKCKABATOP BHPOCT KOTA0BAH 33 20 awelt, a pTOpoit — 33
20 + 10 = 30 nued.

Omeenr: 20 nHeii 1 30 aueti.

5. Haiizien JWCKDHMMHAHT KBANDETHONG YpasHorua X°-+{a? ~6ape~3a2 =0 u
noYIIM D=(a’ —6a)' +124%. QueBHAHO, YTO IIPH BCEX SHAYCHHAX MAPAMETPA @
muckpymntanT D20, TostoMy fanHoc YPABHCHHE TPH BOEX, @ HMCET KOpHK. TTo
Teopeme BicTa cyMma kopHeH ypasHeHust X, + X, =—(a’—ﬁa).B3muaupammm
BLUICTHM NOUIHEIA KBANPET PAIHOCTH X, + X, =—{a? —6a+ 9 9= —(a—3) +9. Tak
KAK TPV SCEX SHAMCHHAX IAPAMCTDA & Bhipaxeue —(g—3) <0, To cyMma Kopteit
x,+x,59. Hosromy HanbGoabluee 3HaYEHHE CYMMBL KOpHe#t paBHO 9 M
IOCTHTAETCA NpH Yoo 2 — 3 =0, T.e.ga= 3.

Omeem: 9.

6. [lna ypaBHesHR x° +2x-3g’ =( HailieM OAHCKPMMHHAHT D=4+]24a%.
Tax Kax fpu Boex 3HAUCHHAX ¢ BeanunHa D > 0, 10 NAHHOC YPABHCHHE HMCET
ABa PAINAYHLIX KOPHA X, 1 X,. Tlo Teopeme Buera x, -+ x, = =2 H xx, = 34,
TlycTs, HekoMoe ypapHeHHe MMeeT Bua Y + py+@=0 ukopuu y,=x,-1
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¥;=%—1. Haitnem cymmy stux xopHedh ¥ +y, =[x, -1)+{x,-1)=
=(x, +x,)~2=-2-2=-4 W HxXx npousseucHue y,y,=(x ~1)x,-1)=
=x,x, = (x, + 3%, )+1=-3a* =(-2)+1=-34* +3. Toraa mo TeopeMe Buera

p=—(y+y)=—(4)=4 u g=yy,=-3¢*+3. loaromy uckomoe ypasHenue
umeeT BuA Y +4y—3a% +3=0.
Omeem: y* +4y-3a’ +3=0).

§ 10. ApobHble paumoHanbHbIe YpaBHEHUA
Ypoxu 64—65. Pemenne Ipo0HmX pAIHOHANLHBIX YPABHEHNE

Ileas: penienne JpoSHHEX paMMOHANBHLX YPABHEHHIH CBeIeHHEM MX K
JUHeHHLIM HAH KBSAPATHRM YPABHEHHAM.

Xox ypoxa

1. CooGmenine TeMEI B e YPOKA
IL. Hzywenne HOBOTO MATEPHANA (OCHOBHMC CBCICHNN)
1. TToax0x K ONPEACALIING THIOR YPANECHNA.

Hpumep 1

PaccMOTpHTE YpaBHEHMS:
2 d+4=Ai-x3); 6) i‘.‘it!J’_-;ﬂ; 5) x=-""‘T"=x+7;

2x-1 3 Ix+]

] =x; I:J -1,
" 2+l x+l1 o X1 € x+l=vx
Mo ananorum ¢ THnamy anreOGpanyecKux BRIPAKEHNH HA0BUTE AAHHEE
YPABHEHHA,

2. TEmi anrebpansecxiX ypastemsi

YpaBHEHHA, B KOTOPHIX ol YACTH AB/BIOTCS PAIRONANLHLMA BLIPAIKEHIIMN,
HA3LIBAIOT PANHOHAALHMMH YPARHEHHAMH. B npuMepe 1 pallHOHANLHEIMH
YPABHEHUAMM ABAMOTCA a—1, Paposassiiie ypABECERS, B KOTODPHX obe wacTH
AREAICTCA EJTMME BUPRKSARIMH, Ha3bIBAI0T BEAbLIMH YpaBieHuaME. B npumcpe
1 uensiMu GyayT ypabHeHHd a, 6 (KBanpaTHeie ypapHeHud). PanuoHannoe
YpaBnHeHne, B KOTOPOM Xord 6ol 0312 X3 vacTell ABNTCTCH APoGHLM BIpAMCHEEM,
HA3WBAT ApolULIM PADNOHANBHEIM YpabnHenueM. B npuMepe 1 Takamu
YPABHEHHAMH ABAAIOTCA B—1.

3. Pemesne panmoushauly Ypastienuli

Ocnosioll ¢cnocol pellleHHA PaLHOHANBPHMX YPABHEHHIH COCTOHT B
npeolpazosannu ux B ApocTeHmMe HeAble YPARBOORNA: NHHeHHNE HAW

KBadpaTHHIE.




OVt DR300 TEH X YWedeitoy K M. Maranamons M 0

HanmeHbmiiii oS1pil axameHaTens gpobedi, BXOISIMX B YPREHEHHS, paBeH 6.
YMHOXHM BCC WICHH YPABHCHUA HA 3T0 YHMCAQ 6 H MOMYYHM paBHOCHIbHOE
ypapHeHHE x” + 9 -2 2x = x + 3. TlepereceM BCS AAEHM BCBYIO YACTE I TOHYIHM
PABHOCHITLHOS KBAADATHOS YPABHEHHE X — 5% +6.= 0. Kopuu 210ro ypasheHHs
X, =2Hx, = 3 AAI0TCH TAKAC H KOPHAMM JAHHOM YPaBRHEHNA.
Hpumep 3
Perm Apo6Hoe patHOHAAEHOS YpaRHEHHE M =

l.
2-x

T1o aHANOIVH ¢ NPCAMAYIUMM DPHMEPOM YMHOXHM 00¢ YACTH YpapHeHHA
Ha 3HaMeHaTenb 2 — X {TIpH yeIoBHK, 910 2 — x # 0 (T. ¢. x # 2)) K No cBOdicTRY
ypaBHeHUit DONYYHM PABHOCHIBHOE YpaBHeHne x° —6x + 8 = 2 — x. TlepeHeceM
BCE MACHH B ACBYIO 4ACTh H TOYYHM PABHOCHIBHOE YPaBHEHHE x° - 5x+6=0
{npk yoaoBHu, 4To x # 2). KOpHE 510M0 KBANPATHOTO YPABHEHHA X, =2 KX, = 3.
OfHAKO KOPHEM JAHHOTO YPABHEHIN ABRAETCA TONMLKO KOPeHDb x = 3,

ITpsnep 4
2x-8 10 x+4
Peunm + = :
ApoSHOS PALHOHANLHOS YPABHEHME ~—% L -5]E +5) ~+3

OGumli snameHarens apobel, BXOASILMX B ypabheHne, paseti (x—5Kx+5).
YMHOXHM Bee WICHH YpaBHeHNA Ha 3T0 BuipaxeHne (IPH YCROBHH, 4TO
(x—SIx+5)¢0 (1. e. x = £35)) ¥ noay4yuM paBHOCHALHOE YPABHECHHE:
(2x-8)x+5)+10=(x+4)(x—5), wm 2x* +10x—8x—40+10=x +4x—5x—20,
WM 2x% +2x 30 = x? = x~20. TepeHeceM BCe WICHE YPABHEHUS B EBYI0
YACThL M TIpHBEAeM MofoBHLe wWieHs. MoryyaeM paBHOCHABHOS KBAIPATHOE
ypabHCHUE x* +3x —10 = 0, KopHK 31070 ypaBHeHnd X, = =S H X, = 2, Yenosmo

x # 15 ynomacTBOpACT TOABKO KOpeHb X = 2. IosToMy KopcHb AaHHOTO
YPABHEHUA X = 2,

TTpumep 5
x+3 3-x 2

PeuntM ApoGHOS PAIHONANEHOE YPABHCRHE & g~ o et 2x—3'
Paanoxmm 3HamMeHaTeaw Apobeil, BXOIAINMX B YPABHCHUE, HA MHOXHTCHH
x+3 _3-x 2

(x-3Y2x+3) (x+3f 2x-3°
{2x—3)2x + 3] . YMHONHM BCS WiEHK JAHHOTO YPABHEHUS H ITO BHIpaskeHHE
(OpH YCIOBMM, YTO OHO HE paBHO HYMI® (T. &, x # +1,5)) R nomyuum paBHO-
chnpbnoe  ypaphcuue:  (x+3)2x+3)-(-x)2x-3)=22x+3f nan
20 43X+ 6x+9-6x+ 9+ 2x* ~ Jx=8x*+24x+18, HAH 4x*+18=8x" +24x+18.

Tlepestecem Boe WieHB YPABHCHMA B MPABYIO YAacTh M MPHBCACM MONOGHbIC
ynexsl. flonydaemM paBHOCHIBHOC HEMOAHOC KBAAPATHOC YPABHCHHE!

0=4x*+24x wm 0=x{x+6). O6a xopte 3roro ypassienms x, = 0 u x, = —6
YAOBNCTBOPAKT YCAOBHIO X # £1,5 1 ABAAI0TCA KOPHAMM JAHHOTO YPABHEHHA.

OBmui 3nHaMeHaTeNr 1UX npobed



TIpM pelwreHay IpoGHBIX PALHOHATRHEIX YPABHEHWH (enccoobpasHo:

|. PamnoxuTb BeC 3HAMeHaTCAN Opobel, BXOAAUIMX B YpaBHEMHME, HA
MHOXKWTEIIH,

2. Haitt 0Bwinil 3HAMeHATEb >THX Apobeit.

3. YMHOMMTD Bee WACHH JAHHOTO YPABHCHHS Ha O0mui 3HaMEHATEE.

4, Peiunms NOAYYHBUICECA LICNOS YPABHCHHE.

5. 3 xopHeii 3Toro ypaBHeHUA RCKAIOMHTD TE, KOTOpHIE 06paLIAIOT B HYD
ofUmil 3HAMEHATCTE JAHHOID YPARHEHHS.

JOCTaToOYHO YacTo BCTPeHaKTed ApOOHKC PALHOHANBHHE YPaBHEHHH,
COACPAXALIRE 3HAKH MOAY/S HNH NapaMeTPhI.

Hipumep 6

PelunM ypaBHeHHe X +: =2.
x -
Eca¥ MoayAb HEKOTOpO# BEAHYHIM paBeH 2, TO caMa BeAHYHHA pasHa 12,
PaccMOTPHM 3TH CAYYAM,

a} i.'t.:, =2, VMHOXHM 05¢ YACTH 3TONO YPABHEHHA Ha JHAMCHATENL X — | 1

nonyuum: x+1=2(x-1) wm x+1=2x-2, otxyma x = 3. 3ameTHM, 4TO W19
TAKOTD JHAYSHHA X HAMeHaTens apodu x — | 0. [Toaromy x = 3 — KOpeHb
AAHHOIO YPABHCHI.

x+1
0) -x—:T ==2, OnaTs YMHOXHM 00€ YACTH ITOTO YPABHEHHA Ha 3HAMEHATEND

x— tunonyanm: X+1==-2Ax-1) win x+1=-2x+2, orkyna 3x = |, otkyna

=% . TIpH 9TOM IHAMCHATEND APOGH X — 1 # 0, 3HaqHT, =% — TAKXKE KOPEHb
AAHHOIO YPABHEHMA.
Hpumep 7

PelliuM ypaBHEHHE m—=2.

Henonesyd onpeacicHie MOMYIA, PACKPOCM 3HAK MOIYRR, PACCMOTPEB 483
cryqas. .

a) Ecamx —2> 0 (1. ¢, x > 2), 70 [x—2=x-2 u ypassenue umcer Bun
x*=3x
x-2
kpanpatHoe ypaerekne: X° - 3x=2(x~-2) wm x?~5x+4=0, Kopun storo
YPaBHCHNA X, = 1 M x, = 4. YenoBHIo x > 2 yAOBRCTBOPACT TONLKO KOPCHb X = 4,

Moaromy x = 4 — KOPEHE AAHHOFO YPABHEHMA.
6) Bk x — 2 < 0(r.€.x< 2), 10 |[x— Y =—(x-2)=2-x u ypasHeame umcet
x1-3x
2-x

=2, YMHOXAM 00¢ YaCTH ITOTO YPABHEHUA HA X — 2 H 110JYYHM

BHI =2. YMHOXHM 00€ 4acT¥ 3TOro YPaBHEHHS Ha 2 — X ¥ NOAYINM



KxeanpaTHoe ypasHenne: X2 —3x=2(2~x} wan x* -x—4=0. Kopunu sroro
1417
2
. z-ji? . . 1-;/17

YpaBHEHHMA X, = . ¥cnoruw x < 2 yAOBAETBOPACT TONBKO KOPEHL

X = TAKXKC KOPCHL JaHHOTO YPABHCHHA.

Hpumep 8

PelmuM ypaBHeHue L=L+l.

x+2 x-a
VYMHOXHM BCE UYSCHH YpaBHCHHRS Ha obwHil 3naMernatent npobeii
(x+2)x-a) (npu yenoruu, wro x + 2 # 0 u x — a * 0) ¥ NOAYUMM:
x(x-a)=6(x+2)+(x+2fx~a) wam x*-ax=6x+12+x’-ax+2x-2a.
TTepereceM Bee WIeHb! YPARHEHKS B PABYIO YACTL, MPHBEIEM ITOTOOHEE WICHH
H NoIyauM AnHeHHoc ypapsicHHC 0=8x+12~2a. PoluMM 3TO YPAaBHCHHUC,

a-6

Hmeem: a-6=4x, oTyna x=T.
Tax KaK NapaMeTp ¢ MONXET NPHHHMATE MI00HIE 3HAYCHHSA, TO HaliacHHOE

petlcHHe x='aT"6 MONET OKAZATRCA TAKMM, Yo X + 2=0nmix —a =0,

Hatigem, npu KaKux 3Ha4eHHAX NAPAMETPA ¢ BLINOUIHSETCA X0TA Ghl 0AHO H3
THX YCnoBuis.

a) x+2-—-af;6+2=a+:2.3mmmnua adﬁﬂ} npH a = =2,
6) x-a=a—6-a='3a_6=_3(a+2). Beawunra M=0 TaKXKE
4 4 4 4
npua = -2,

HTak, npu 2 # —2 YPaBHEHHE HMEET KOPEHb x=£§-§-,npua=—2ypanuenue

KOpHCiH H¢ MMEST (T, K. IPH TOM 3HAMCHATSRM ApoleH B JAHHOM YDABHCHHH
PABHBE HY/IO),

Hpamep 9
TEpH KaKHX 3HAYEHHAX NMapaMeTpa g YPapHeHME Eﬁ_—*fx‘lso
X+

HMCET CAMHCTBEHHOS peleHue?
Jannas apoGe paBHa HYMo, ecaH ee yucamTens (@+4b? +6x~1=0 1 npu

aTOM 3HaMeHaTenb x + 3 # 0 (T. ¢, x = —3). [looTOMY HaHHOE YpaBHEHHME MMeET
€AHHCTBEHHOE pPellicHMe B ABYX CAYYAX.

a) Ecau ypaeueHue (a+4)x’ +6x-1=0 HMeeT cARHCTBEHHEIN KOPEHD, He
PABHHIR YHCTY —3. DT0 BOMOXHO B ABYX CRYYAAX:
— ecan ypaBheHMe (a+4)x?+6x-1=0 aBaserca AMHeAHNM.



310 BOIMONHO, eCTH cTapumilt kosdduuMeHT ypapHenus @ + 4 = 0, oTkvaa
a = —4. [ins TaKoro 3HaveHNd ¢ YPABHEHNE HMeeT BHA 6x — 1 = 0 n

ENHHCTBEHHLIE KOPeHb xs% {He pasHH yHCAY —3);

— ecym ypasrenne (a+4)x* +6x—1=0 sRNAeTCA KBADDATHNM, HO HMCET
ONMH KOPEHb. 3TOT CTYSaH BOMOXCH NPK ABYX YOIOBHAX: g+ 420 (T.c.a=—4)
H IHCKPHMHHAHT D = 36 + 4(q + 4) = (. Pewnm 310 ypaBHeHne: 9+ g +4 =0,
oTxyaa @ = —13. 3710 aHaueHNE g = — |3 YIOBCTROPSLT | YEIOBHIO @ # —4.

6) Econ ypasrierme (g+4)x? +6x~1=0 mmeer 18a Kopt, HO OOMK H3 STX
KopHei papeH uHeay —3 (M He ABRRCTCA PCLICHUCM JAHHOTO ypasHenHs). Haitnem,
TIPH KAKOM 3HAYCHHMH NAPaMETa d YPaBHEHHE (a+4}tz+6x-1=0 HMCET KOPEHD,
paenniii —3. [ToacTaBAM 3HaueHKE X = —3 B YPABHCHUE (a+4)x2+6x—l=0 H

nonyone (2+4)-9+6.(~3)-1=0, wm 92+17=0, orxyna a,_l}_

fIpn 3HAYCHNH a=-]—:- YpaBHCHHC (a+4)x’+6x—1=0 HMEST BHA:

%x +6x—1=0 Mam 19x? +54x-9=0. OAHH KOPCHb ITOTO ypaBHEHHUN

M3BECTEH X, =], Bmoﬁmpemmﬁmu.mmmwmm xlx2=_%s
9

Toraa %2 =W-E OMEBHAMO, YTO JTOT KOPEHD HE pabBeH YHOTY —3.
]

Hrak, npu g ==4, a = ~13 1 a——%, NAHHOC YPABHEHHE HMEeT
SIHMHCTBCHHOS PeIlleHHE,

1. KoRTpomanie BOIPOCKE

1. Kaxoe ypaBHeHHE HAILIPAIOT palHOHANBHEIM?

2. OnpeacneHne HENOr0 YpaBHeHHA.

3. Kaxo¢ ypapHCHHC HAIKBAKT APOGHEM PRUHOHANEHEM YDABHCHHCM?

4. Kaxiv ypabHeHACM ABASETCA: a) IMHCHHOS ypaBHeRNe; () KBanpaTHOC
YpapHEHHE?

IV, 3ananue Ba ypoke

Ne 590 (B, ¢); 591 (a, B); 593 (a, 6); 595 (6); 596 (a, 6); 598 (a, B).
Y. 3amanme Ha AoM

Ne 590 (a, 8, a); 592 (B, x); 593 (1, ¢); 595 (B); 596 (B, r); 599 (8).

V1. Teopueckne 3anammn
1. Pcuurrc YPaBHCHHE:

Ix- |2x-l| |x’-3x|
=3 =2x-1;
a) w5 =2 1} " 3 B}

r) S -2 =3x-2; a) ]ﬂ+—l=—l' ¢) __fl_

2x +1 2x+| ? x+l




*) ]x_—31=_l; 3) Jﬂ:—l.
J-x x=-2.

Omeemur:
9 5

a) x,=-11 ux,=-?; G x,=- ] nx,—-ﬁ B)x=1;nx=1;
n) x= —4; e) x,=-% H X, ==2; Xx>33)x<2
2. TTpu Beex 3HaYEHUAX napamc-rpa @ pelHTe YPABHCHNE:

a+2 a-l a 2

=a-1; —= ——b6==;

2) x-2 075 6} x atx’ B) x x’

1 a l-x a-1 x-1 a+1
D" x+1 Dl e 2 xa o

x+a+x—a_£. g 222 3x—2a X+a _,1

x-a x+a 3° X+a 3x g 27

Omgemu:a)nipuae. 2na#l x=£—l—,lrpna--—2 nmH ¢ = | pewenuit 1eT;

oynpua=0,a# lug=2 x-j,npua Ovwana =1, wnag =2 perucHnid

1eT;

B)upna#2 x=a—;2- , IpH a = 2 pelneHHit Her;

rfnpuaz=Q x-:—"':,npnaHOpemeunﬁ HET;

Dpuaz-=luagnd x=%,upua-—l Hay a = () pewneHudl Her;
e)npua]x=—g NpH g = | pemeHuit Her;

xX)npHa#0 x, =-2a W x; =2a , ipH a = 0 pEICHNHI HeT;
3npua#0 x, =-4a H x, =a , (pH o = § peUICHHI HET.

YIi. NoapedcARe ATOTOB YPOKA

Ypox 66. Pemenne 321a% ¢ ROMOIIBO PATNOHAAHBIX
YpaBHENHiH

Iear: vicnonp3oBaTh PAUHOHANbLHWC YPARHCHHA A PCLICHAA TCKCTOBBIX
3amay.

Xon ypoxa

1. Coolimesnie TeMM H LieIH YPOKA

IL [losropetine B 3AKPCOACHERE NPOHACIEIOND MATEPHANA
1. OrBeTh HR BONPOCH NO NOMAaILUHeMY 3anaHuIo {pasbop HepenicHHEIX

3nmav).



-x’ ~5x+9 _2x+3 5 !5 x+3

x=6 x-6" 3x+2
2x-1+x+1 a
3. =1, g =—,
4x-2 4 a+x x
Bapstant 2
Pemnre ypapHeHHS:
x’ 2c+8 3x+2 3 4x+7_x-3
x-3 x=3 2x-3 2x+3
3. M:l. 4. 2a =—5£-_
x+3 a-x X

II1. H3yuenue HOBOIO MATEPHANA (OCHOBHEI TIOHATHA)
PeteHne MEOTHX TEKCTOBRIX 320ay (0colecHHO HA ABHKCHHE H COBMCCTHYIO
paboTy) NPHBOAUT K ApoGHEIM PALHOHANEHLM YPabHEHHAM.

Hpumep 1
Tby30BHK OCTAHOBMACA )i 3aNPABKU MNOPIOMHM HA 24 MHH. YBEJIHYKB CBOIO
cKopocTh Ha 10 KM/4, OH HAaBepCTAN MOTEPAHHOS BPEeMA HA NYTH b B0 KM,
C kaxoit CKopoCTHIO IBHIANCA TPYIOBHK HA 3TOM IYTH?
{lycTb nepBOHAYAMBHAA CKOPOCTh IPpy3oBHKa X (kM/v), Toraa 80 kM oH

npoexan 6wl 3a ppeMA % {4). Ha camMoM niene rpy30BHK CHAYaNa 3a0cpXancs

Ha 24 MHH {(HAH £=3 4). [oToM OH yBeJTMYMA cKopocTh HA 10 xMm/4 1 cTan
ABHIATLCA CO CKOpocThIo X + 10 {(xm/u). MoaTomy myTs B 80 KM OH Mpoexan 3a

{4) ¥ KOMNEHCHPOBAN MOTepAHHOE pems, TTommaem npoGroe

LHOHANBHOS BHCHHC §E-E+ 80
pe ypa x 5 x+10

VMHOXHM BoS WIeHB! ypaBHEH!R Ha o6l sHaMeHavens Apobeit Sx(x+10) u
noaysnm: 80-5-(x+10)=2x{x+10)+80-5x wms 400x+4000=2x" +20x+
+400x , want 0= x* +10x ~ 2000, KopHn 31010 KBAIPATHOIC YPABHEHHS X, = —350
1 x, = 40. O4cBHaNO, TT0 (TT0 CMBICTY 3RLATH) TOMXOINT TOMBKO KOPEHb X = 40,
Torna rpy20B8UK NBUTANCH CO CKOPOCTHIO 40 + 10 = 50 (Km/%).

Hpumep 2

OaHH xpaH HamoAHAeT Gacceii Ha 6 dacos GuICTpee Apyroro, Jlea xpana,
paboTtas pMecTe, HanonHaioT Gacceltn 3a 4 Yaca. 38 CKOMBKO MACOB MOXET

HAMOTHHTL KOKAKIE KpaH, paboTan OTIeNbHO?

M3 0
ope x+10

. PciunM ero.



[Mycrs OAHMH XpaH HAMONHHUT GacceliH 3a X 9acos, TOrMA APYToil Kpaw — 33
x + 69acas, TTycTs ofbeM Gacceiiva cocrarnaer ¥ nutpos, Toraa nepshiit kpaH

B yac nanHBaeTt B Gaccelin % JIHTPOB BOAM, BTOPOH KpaH HARAWBAET B 9ac

14 v ¥
— — o ve—
16 nuTpoB. BMecTe B Yac OHH HANTMBAKT PR Jutpon. C npyrok

CTOPOHEI 3TH KPaHW HAMOJHAIOT GacceiiH 3a 4 yaca 1 B 4ac HA/IMBAIOT B HENO

= autpos soak. [Toaromy nonyuaem ApoGHOE PALIHOHANLHOE YpaBHEHHE

PaznesMM BCE WICHE YPABHEHHA Ha V (0veBMAHO, vTO V2 0) M momydHM:

%+x+m=%.yuumosewuypamem Ha oGumi 3RAMCHATCAB ApOGCH

4x(x+6) W nonyamm: 4(x +6)+4x =x(x+6) unkt 4x+24+4x = x* +6x, Wi
0=x?-2x~24. KOpHH 3TOr0 KBAAPATHOIO YpaBHEHHA x=6nx,=—4
(e momxozuT). MTAK, OAHH xpan 3anorHHT GacceitH 3a 6 wacoB, Toraa apyroit
kpaH — 33 6 +6 = 12 9acos.
Tlpumep 3

3HAMEHATENE HECOKPaTHMON OBRKHOBEHHON ApoGH GONbILEe ¢¢ YHCAUTENS
Ha 5. EcniH W YMCAMTe)Ib, ¥ 3HAMEHATEND YBENHYHTE HA 2, TO NOMyYeHHan apobs
Gyaet Honbilie NSPBOHAYATEHOH Ha % . Haitoute nepeonadanbHye ApoGs.:

Tycrs yacauTeNb AAHHO| Ap0GH PaBeH X, TOTAA ¢¢ SHAMSHATENH paBeH X + 5

H apobhk uMeeT sHI -;f— . Tlocae ypenHueHUs 1Ha 2 YUEAUTEB APOSH CTAN paBcH

+5
x + 2, 3naMeHarens x + 7. TomydeHHm Apobs HMeeT BHA -i—:—:— . Mo ycnonsio

HoBaA Apobs Gonbiie AAHHOM Ha -81- . Toaromy limeeM apobHoe paunoHaTEHOS

YPaBHCHHUE ¥¥2_x _J
x+7 x+5 8

YMHOKHM BCC HACHB YPaBHeMHS Na ofmwul 3HaMeHaveabL Apobceil
8(x+7)x+5) n monywum: 8(c+2)x+5)-8x(x+7)=(x+7)x+5) wuan
8x? +56x +80~8x? ~56x = x? +12x+35, umu 0= x? +12x -45. Kopun atoro
KBAApATHOTO ypaBHeHns X, = 3 H x, = —15 (He noaxomur). Urak, yncautens
ApobH 3, ee spaMeHatent PaBeH 3 + 5 = 8, Torna naHHaq npoGk pasHa %

IV, 3ananne BA ypoke

Ne 604, 607, 610, 613, 614, 616.

V. 3azanme na noM

Ne 605, 606, 608, 611, 612, 615,617,

VL Iloapenesne noros ypoxa




Vpoxn67—68 Wﬂmoﬁpemmammmm

{fean: necnonpaoparue Fpaduxop GYHKURR 109 perieHHA HIH HCCNCAOBAHHA
YPaBHCHHH.

Xon ypoxa
1. Cooluienne TeNM H HeAH YPOKR

IL. [MosTOpenNte H 3aKpennesHe NPORICHROIO MATEPRANA

1. OTeeTH! Ha BOMPOCH TIO JOMAMIMEMY 320aHHIO (pasbop HepeweHHHX
3anay).

2. KoHTpons YCBOCHHE MaTepHaia (CaMOCTOATEALHAA paboTa),

Bapaant 1

1. Karep npoien 46 KM IIC TSYEHHIO PEKH H 1 7 KM MPOTHE TEYEHHA, 3aTPATHR
Ha BeChNyTh 34, Haﬂmcoﬁcmeﬂnyncmpommepa, €CIH CKOPOCTh TEYCHHA
pexH 3 km/u.

2. 3namMeHaTens HecOKparumoll oBrKHHoBeHHON Apobu Ha 7 Gonulle ee
YRCAKTENS. ECITH YMCAKTEND APDODH ysemmun Ha 3, a ec 3HaMeHaTeND

YMCHBIIHTE Ha 3, TO NOTYMcHHAdA Apole GyACT Ha E Sonuine AaHHOit mpobn,
Haitaure saHHYI0 ApOGib.
Bapsant 1

1. Karep npomien 20 kM No TeIeHHIC peKH H 32 KM TPOTHB TEICHMA, 3ATPATHB
Ha BeCh My Th 3 9. Haliri coGCTBEHHYIO CKOPOCTE KATEDA, ECITH CKOPOCTE TeYEHNR
pexu 2 xm/u,

2. InamcHaTenb HecOKPATEMO# ofbKHOBCHHON Zpobn Ha 5 Gonswe ee
yucaAnTens. EcnH yucauTens apotu ymmm Ha 2, a e¢ 3HAMEHATEb
YMEHBIIHTD HA 2, TO noaydeHHas gpobb Gyaer na — ﬁonuue JaHHoI apoGn.

35
Hatinpre naHiyo apo6b.
11, Hsydenne nosoro MaTepRAIA (OCHOBMHbIE TIOHATHA)
Bo muHOTHX Ccayyasx INA PeUtCHHA AR UCCNEACBAHHS YpPaBHEHHH

HEenoAL3yIoT rpadiki dyHkumit.
Tipumep 1
Pewunm ypabecHne x’+2=%.
B oanofi XoopaunaTHOR NMIOCKOCTH NocTpouM rpadUkH GyHKUMH

» =x*+2u )y =% . BHa#HO, 9T0 3TH rpadHKH MEpeceKaloTcs B CIAHCTBEHHOH

TouKe A(1; 3). Abcumcca TONKH nepecedeHiA A 6CTh TO 2HaueHHE NepeMeHHoH x,
MIpH KOTOPOM 3HAYEHHA GYHKUME y, H p, PaBRE (AN BoipaXkeHan x°+2 W

% NPHHHMAIOT paBHule 3HaYeHUA). FITaK, IaHHoe ypapHeHke X + 2 =% HMeer
COHHCTREeHHbI KopeHb x = 1.



3aMeTuM, YTO I HAXOXICHHA KOPHA KAHHOINO ypaBHeHHA MoTYT ObITb
paccMoTpeutl rpadHku M Apyrux dymkumii. Yurem, 4ro B ypasHEeHHH

x* +2=% BETHYMHR X # (0. YMHOKHM BCE WICHH YPABHERHA Ha X W TIONYMHM

PABHOCHALHOC ypasHeHHe: x*+2x=3 umm x’ =3-2x. TTocTporM rpaduxn
dbyxkunit y,=x’ B y,=3-2x. Buaro, 910 rpaduxkn 2THX PyHKUMH
nepecexkawTesa B eauHCTBeHHOMN Touke A (15 1). MpH x = | 3HaveHUA GYHKUMH
¥, 1 ¥, DB (UTH BBIPAXCHHSA X° M 3 — 2x NPHHUMAIOT PABHRIE 3HAYCHUS).
Htax, x = 1 — ¢AHHCTBCHHLIR KOpeHb AAHHOIO YPABHCHHA.

\;JY

%

1.5
%
A}

PaccMoTpeHHLI cnocol pellieHUA YPaBHEHHS HAHIBAIOT IPAgIIecKHM.
Hipussep 2

Thaduueckn pelunm ypaBHeHHe x -lx—ll.

B oamo#i crCTEMC KOODAMHAT NOCTPONM Tpadiku GywKkumwit y, =x* n

¥, =|x—1|. Buasno, uro s7m rpaduku nepecexalorca B BYX TOUKaX A H B.
MoubauxernHoe 3HaxveHne abcuuce 3THX Touek x, = —1,6 u x, = 0,6
COOTBETCTBCHHO. 3AMETHM, YTO PELINB aHATHTHYSCKH AAHHOE YpDaBHEHNe,

—1-¥5 1445
2 " 7

NOAYIHM X, = y



fMpn pasiMMHEX 3HAY¢HHAX NapaMerpa ¢ ONPCACANTE YHCAO KopHeH
ypastienna x° -|x{+a=0.

JlaHHO® ypaBHeHie 3arHIIIEM B BHIC X° +a=|x|. IMocTpoum rpadux pyHxumi
yi=x"+a u y,=|x. Tpadux dynkuun y, ne 3apucwt or napamerpa a. lpadmk -
byuxumy y, npeacraenser coboi napabony, sepimHa KoTopoii nmeer
koopaHHarH (0; ). C yMCHELICHHEM NapaMeTpa g Mapabona ¢MemaeTca BHA3,

Tpn ROCTATOYHO GOMBWHX 3HANCHAAX ¢ TPAQMKH ¥, # ¥, HC HMCIOT 0GIIMX
Touek (Cryuaii g). YpasHeHne npH otoM pewseHui ve uMeeT. [py yMeHbLuenHU
napamMeTpa ¢ napaGoza CNYCKAeTcs BHU3 H KACAETCA 3ABHCHMOCTH p, B ABYX
Toukax (caydait §). Torna ypaBHcHKe MMeeT Oba KopHA. Tpn nansheiimen
yMeHbLIEHHH @ Napabouia NEPECEKAcT KAKAYIO BeTBb rpadHKa ¥, B ABYX TOUKaxX
(3107 cnyuail Ha pHCYHKe He H3obpaxeH). TIpH 370M YDABHEHHE HMEET YEThipe
kopss. [Tpr a = () napaBona pacnonokeHa ellie HWKE H epeceKaeT rpadHK y, B
Tpex Touxax (cay4al §). Toraa ypasHCHHE HMCST TPH KOpHA, TIpH Kanbueitmem
YMEHBLIEHHH 4 (T. &, Mip ¢ < 0) napaboia nepecekaeT IPaduK y, B ABYX TOYKAX
{cayuai 2) ¥ YPABHEHHE HMCET ABa KOPHA.

Onpegenym, MPH KAKOM SHAYCHHH MApaMETPa g peanusyeTca cayyal 6. Tak
xax rpauxkH GyHKUMH y, R y, CHMMCTPHYHDBI OTHOCHTENLHO OCH OPIMHAT, TO
AOCTATOMHO PACCMOTPETh Cayail x 2 0. JLns Takux 3HaYeHHWH X NO onpesenecHHI0

|x| =X W JAHHOE ypaBHCHHe HMeeT buI x° - x+a=0. Tax kak B paccma-
TPMBAEMOM C/iyuae B obAacTH x = 0 ypaBHeHHe HMeeT OIHH KOpeHb, TO

AHCKPHMHHAHT YpaBHEHHA D=1-40=0, oTkyna @ =%.
Hrak, onnueM MOAYHEHHLIC PCIYABTATH (B NOPSIKE BOPACTAHMS NapaMeTpa

a): upu a < 0 nam a=% — 2 xophs, npu @ = 0 — 3 kopH4, NpH 0<a<& —4

KOpHA, NpK 4 >:l‘— — HeT KopHeit.



N 622 (a); 624; 626; 627 (a); 628 (a).

V. 3aaaume na gom

No 622 (6); 623; 625; 627 (6); 629 (6); 629.
Y1. Teopaecxwe 332308

1. [paduIecKH PEIINTC YPABHCHHE,

a) x*=lx+1; 6) X’ =|x-2;

r |x+l|=%; n) ¥ =[x-2;

x) 3-|d=fx-1; 3) S-[=|x+3;
K |q-3=|x+3; ) ] -|x+29=3;
Omeemuoe.

ayx,=—06ux,=16; 6)x=-2ux=
Nx=1 ' nyx=L
X)x,=-lux,=2 Px,=—4ux,=1;
K)yx=—4; N, M) KOpHeil HeT.

2. Onpeaenvre IUCT0 KOPHEH YDABHCHHA:

8) [x-3=x+a 6) |x+)=x+a;

) |’1+lx-31=0; n |x|-|x-]|=a;
x) %=|x|+ﬂ; 3) l;—'=x+a,
Omaentor;

a) npu @ < ~3 — KopHeii HeT, IpH a = —3 — GeCcKOHEHO MHOTO KOpHeH, NpH
a> =3 — 1 xopeHn;
6) pH g < 2 — xopueit HeT, pH g = 2 — GeCKOHESHO MHOTO KopHell, by a > 2 —

®) %=|x-||;

e) -x° =|x-6;
-1
M) [x+3-]d=5.

Bx=2;
eyx=-—2;
Wx=2

B) [q+{x+2=a:
o pr+3-=a

1 xopess;

B) pi @ < 2 — kopHell HeT, ipH a ™= 2 — GecKOHEYHO MHOTO KopHell, npHa > 2 —
2 KopHst;

¥) npH a < 3 — kopHedt Het, i a = 3 — GeckoteMHO MHOTO Kopael, mpu a > 3 —
2 kopHd;

I)npu g < ~1 nan g > 1 — KOPHeH HeT, tpH @ = —| uan @ = | — GecKOHCYIHO
MHoro KopHell, npit — | < g < —~] — 1 KopeHs;

¢)npu a < —3 UAH @ > 3 — KopHelH HeT, Npd ¢ = -3 WK a = 3 — BecKoHeUHo
MHOTO KopHe#l, Ipu — 3 < a < =3 — | KopeHB;
x) npH g < =2 — 3 xopua, pH @ =—2 — 2 KOPHA, NPH g > —2 — | KOpcHD,

3) npH a < 2 — | kopeHb, TIPH @ = 2 — 2 KOPHSA, NpH & > 2 — 3 KopHA.

VIL. Nonsenesme uroros ypoxa



Yoo B8-70. PO1ucifie HEXGTODLX YDGSHEHIH BLICOKHX CTRNOHEH. .. 217

Ypoxn 69—70. Pemenne HeXoTOPMX ypasnetHil BLICOKHX
creneHell M APOOHO-PANOHANLHLIX YPABRCHWH

Ifess: CNONBIOBAHUE 3aMCHBL NEPEMEHHOM NPH PELICHHN YPAaBHEHKAR
BHICOKHX CTencHeH 1 APOOHBIX PALIHOHANBHMX YpaBHEHHHA,

Xon ypoxa
L Coolimenne TeMBl B IeJIM YPOKa

IL IMosTopenne 1 3aKpeienne MPOHACHAONO MATEPHANA
L. OTeeTHI HA BOAPOCH IO NOMALIHCMY 3a8aHM0 (pa3bop HepelleHHEIX 3aaY4).
2. KOHTPOAL YCBOSHUSA MATePUANA (CaMOCTOATENbHAS paboTa).

Bapaaar 1
1. Tpadmuecky perlNTe YpaBHeHue:
a) X' =x+2; 6) %=2—x; B) x=|x-2|.
2. [IpH BCEX 3HAUCHHAX NEPAMETDA & OTIPEASINTE YHCIO KOPHEH YpaBHCHMA:
1
+x-1=a; —=ux.
D +e-=a; 6 =ax
Bapnant 2
1. TpadHyeckH PEHINTE YPABHEHME:
1
==X —=mx=~2; =-X.
a) x*=2-x; 6) - =-%~2; B) [x+=—x

2. TIpH Beex 3HANCHHAX NAPAMETPA ¢ OAPEAS/IHTES YHCIO KOPHEe#l YpaBHCHHA:
1

a) |[x+ix+d=a; ) —=-ax.

) [ +{x+2 )1

111, Hsysueme HOBOTO MATEpHANA (OCHOBRLIC NOHATHA)

Muorue ypasHeHHMA BLICOKUX cTeneHelt M ApobHbie palnOHANBHEE
YPABHEHKS PCUIRIOTCH € MOMOLULO Janennl nepenennoli. PaccMoTpHM HatiGonee
THITHYHLIE YPaBHEHHSA.

Hpsiuep 1

Peiuum ypasHenne (t’ --2.1:)I -—4(t’ ——Zx}c- 3=0.

Oqenunuo, YTO NIpH HCNOALIOBAHHH d)OpMlebl KBajapaTta pasHOCTH
BHIPAKCHHE (x’ - 2:.:)z JaeT MHOrOMACH deTeepTofl crenexn. TToatoMy aaHHoe
YpaBHEHHWE ABANETCA YPABHEHHEM METBepTOi creneHH. Obuue criocobul
pelIeHun YpasHeHUH BLICOKHX cTeneHel (TpeTbeid, yeTsepToit U T. A.) B WKoxe
He H3yMalTCH.

OGparHM BHHMAHHE HA TO, YTO HEH2IBECTHAS BXOMMT B YPABHEHME TONLKO
B BUZE BRIpaxeHHA x®—2x. [o3aToMy 0603HAYMM 3TO BHPaXKECHHE HOBOH
nepeMeHHod ¥, T. €. y=x*~2x. Toraa RAHHOE YPABHEHHE HMEET BUX

yz-—4y+3=Q Kopiu aroro xeappatHoro ypasucHua y, = 1 1y, = 3. Bepremen
Tencps K cfapoit HewapecrHol x. Tonydaem ABa KBAAPATHLIX YPABHEHHA.



a) x*=2x =1 i x* = 2x—1=0. KopH aroro ypasscsin x,, =1£42 .
6) x* =2x =3 nau x* — 2x —3 = 0. Kopxm 31010 ypasHeHma X, = —1 Hx, = 3,
Hrak, 2aHROe ypaBHeHHS HMEET HETHIDS KOPHA.

Tipumep 2
Peitium ypaeHeune (x’ -|-4.1c+3Xxz +4x+1)=48.
JlanHo¢ YpapHCHHME TAKXKC ABANETCA YPABHCHHMEM METBEPTOH CTERCHH.

HeH3BeCTHAA X BXOAMT B YPABHEHHE B BHIE BHpaXeHHA x° +4x. [Toaromy Takoe
BHIPAXXCHHE MOXHO TIDHHATE B KayecTBe HOBoH nepemcHnoil. OaHako Gonee

yAOGHO BBECTH MEPEMEHHYIO, PABHYIO TIONYCYMME BRpAKeHHRt x 4dx+3 K
X +4x+], T e y=x1+4x+2. Toraa X’ +4x+3=y+1 u X +4x+1=y-1.
Towromy ypashenne umeet Bl (y+ 1)y ~1)=48 w npueamyrcs K HenonHOMY
KBaapaTHOMY ypasHerHo; )2 ~1=48 wam y?-49=0, wm (y+7Yy-7)=0
Kopuu sTOrO ypasuenua y, , = 7. BepHeMcs X cTapoit HensbecTHol X n
MONYYHM ABA KBAAPATHHIX YPABHCHMS.

) X' +4x+2=7 ni x* +4x-5=0. Ero kopHu x, = 1 g x,= =5.

6) x*+4x+2=-7 WM x* +4x+9=0. IMCKPUMMHAHT TOTO YPABHEHUSA
OTPHUATEABHIH H OHO KOPHEH He MMeeT.

Hrak, zanHoe ypaBlieHHE HMCCT ABA KOPHA.

Tpumep 3

Permm ypaprenue (x - 1) +1x + 3)x + 5)=105.
JAaHHOE YPABHEHHE TAKKE HMECT YETBEPTYIO CTENEHD. JLIA ero pemeHus Malo
. H3MeHHTS nopaaok ymroxenus ((x—1{x+5))- ((x+1)x+3))= 105 u samerwrs,
yro (x—1)x+5)=x>+4x-5 n (x+1)x+3)=x+4x+3. Toraa ypasHeuue
nmcer sun {62 +4x-5) (¢ + 4x+3)=105. Bun sroro ypasueus ananoruc
nipumepy 2. TToaTomy BBeneM HOBYIO niepeMenHYIe V= X2 +4x — 1. YparHesue
upunumaer st (y—4)Xy+4)=105 wn »*-16=105, min )*=121. Kopuu

IT0TO HEMONKOTC KBAAPATHOTO YpAaBHEHRA v, , = t11. BepHemca k cTapoit
HEH3IBECTHOH M NOAYMHM OBA KBAADATHLIX YPasHEeHH.

a) x*+4x-1=11 wam x* +4x—12=0. Ero koptu x, = -6 u x, = 2.
6) x* +4x—1=-11 wk x* +4x+10 = 0. Dro ypaBHEHHE KOPHEN He MMeeT.
Hrax, JanHOe ypaBHENHE HMEET 182 KOPHA X, = —6 H x, = 2.

Tpumep 4

Peumnm ypashenme (x? +3x -8f + 2x{x? + 3x-8)-3x? =0.

MHorounen, croAuiuii B JeBolt YaCTH YPABHEHHSA, 1€TKO CBECTH K OAHO-
POAHOMY MHOTOMNCHY ABYX NEPEMCHHbIX, CCAM BBECTH HOBYIO MEPEMEHHYIO
y=x2+3x-8. Torma ypaBHenne npuniuMaet Bua y° +2xy—3x* =0, Pewsm
2T0 OAMOPOLHOE YPABHEHNE, CUMTAA, YTO NEPEMEHHAN ¥ HCHIBECTHAA, a
NCPEMEHHAs X ~ MOCTOAHHAA BeNWuHHA, [JUCKPHMHHAHT 3TOMO KBAAPATIOND

ypawenua D=(~xf -1-(-3x?)=4x? 1 ¥, =-x12x ;v ey, =xuy,=Ix



Bepemca x crapoil HenasecTHOI X W NOAYUHM ABA KBANPDATHBIX YPaBHEHUA.
8) x* +3x—-8=x wnw x*+2x—8=0. Ero kopuu x, = ~4 ux, =2,
6) x* +3x-8=-3x ua x’ +6x—-8=0. Ero xoprn X;, =-3x V17,

Dpunep 5

PetiuM ypaHenne 2x* +3x° —=4x* =3x+2=0,

OTAnIHTENBHON 0cOGEHHOCTBIO ITOrD YPABHEHMA ABIACTCH MONapHOS
paBeHCcTBO KO3DPHUHEHTOB NPH HENIBECTHOH B PAINHIHNIX CTEMEHAX
OTHOCHTENLHO CPEUHEND YAeHA ypaBHeHHA —4x? (KoaddHLUeHT npH x* H
CBOGOAHLIH WacH PABHN 2, KO3DDHUHCHTH NP X° 1 X PABHN 3 H -3
cooTeeTCTEeHHO). OuepeaAHOCTs CaeaoBaHuA ko¥pdHuHeHToR; 2, 3, —4, ~3, 2.
[MosToMY TaKHe YPABHEHHS HA3LBAKTCH BOIBPATHHME (KO3 OHUHEHTH

ypaBHeHHA Kaxk Obl BOSPPAILAIOTCA BHOBL) WK CHMMETPMNHMME (KOo3didu-
UHCHTH CHMMCTPHYHE OTHOCHTCILHO cpeanero koadduunenTa). Jlerko
NPOBEPUTE, YT0 X =} He ARAAETCA KOPHEM IAHHOIO YpaBHEHHA, Tak KaK cTenexs
YPABHCHHS YETREPTaA, TO Pa3ACAAM BCC €0 WIEHB HA X B CTETIEHH BIIOJIOBHHY
MeHBIIE, T. €. Ha x? (npu arom x?z0). TMonywaeM ypaBHEHHE

26 +3x-4-3.242. L a0,
x X
B 3T0M YpaBHECHHH CIPYTIITHPYEM WICHB ¢ OWHAKOBHIMH KoaddHMIHEHTAMH

{2x’+2-—l;)‘(3x—3-—l-]-4=0 - z[x’+l,]+3(x—l]-4=o. Beezenm
x x x x
HOBYIO HEHIBCCTHYH) J’=x-~:; . Tenepr HeoOX0OAMO BLEPAIMTD BHIPAKCHHE
I
sz""x—, qepeI mepeMeHIYIo y. Jlng 5Toro BoaBelieM B KBaRpaT 06¢ YACTH PABCH-
I 1 1 1
CTBa y=X=-= W NOAY4HM y’=x’—2x-;+-x—,. orxysa x° +-J-‘-,-=y’+z

Toraa ypasHetiue mpunmmaet sun: 2{y + 2)+3y-4=0 wim 27 +3y=0, W
y(2y+3)=0. KopHn 310r0 HenoaHoro KeaapaTHOrO YpaBHEHHS y, = 0 H

3
y==3. BepHeMcd K CTapod HEH3BECTHOM X M NOTYMMM XBa PALKOHAILHEIX
YDABHEHUA.

a) x-%=0 wiK x* = 1 = 0. KopHH 3TOro HeMONHOro KBAAPATHOTO

YPABHCHHA X, , = 1. -

1Y) x-%:—% Wi 2x* + 3x =2 =0. KopHK 37070 KBaAPaTHOTO YPABHEHHA

X,==2H x, -%.

Hrax, aaHHOe ypaBHeHHe HMeeT YeThipe KOpHA.



YPABHEHHAX.

6
x-2x 16x-12
PeiunM ypasHEHHS +5= .
v 7 PO R PR
TpeoGpasyem AaKHOC YpaBHEHHE H 3amHIICM ¢ro B BUAe 4x__ 3 +5=
4x-3
=4';-,x—§ . BHAHO, 4TO HCHABECTHAA X BXOAMT B YPABHEHNS B BIAE ApoGH
X! - Zx -3
x_3 "¢ oﬁpa'moﬁnpoﬁu Zx » ToaToMy BBEACM HOBYIO HEHIBECTHYIO
x’ 2x

Y="45_3 W TOitydHM ypaHeHKe: p+5= 4.1y VP +5y+4=0. Kopuu
3TOro KBaApaTHOTO YpaBHEHHS y, = —1 u y, = —4. Bepnemca K crapoit
HCH2BECTHOHN X H [IONYYHM ABA PALHOHANBLHLIX YPABHEHHS.

a) 4x 21;__1 WA 4x—3=—x7+2x, win x*+2x-3=0, Kophu storo
xnammm'ommmx|'l“xz=-3°

4x-3
® x-2x

=—4 uH 4x—3=—4x* +8x, uaM 4x* -4x -3 =0, KopHu sTono

KBAZPATHOIO YPABHECHHS x,=-—;— " x¢=-§.

Hrax, naHHOS YPABHEHHC HMCCT HCTBIPC KOPHA,
Tpumep 7
C+2+l P+2+2 7
I PG R I T S 3

Tak xak HeH3BECTHAS X BXOAMT B YPABHCHHC TOJBKO B BHAE BHIPAKEHHS
x2 +2x, TO BRE/IeM HORYIO HeuspecTHYI0 Y =X+ 2x+2 (370 Gonee yao61o).

Toraa ypasHeHHe HMeeT BHA S _|___J__’-____7'_ VMHOXIM BCE WISHK! YDABHEHHSA
¥ 6

y+l
Ha oBIMiE 3HAMEHATENS Apobeit 6y(y+1) u nomyanm: 6(y-1)y+1)+6y-y=
=TYy+1) wm 6y*-6+6y* =7y +7y, mn 5y*-Ty-6=0. Kopumu sroro

Pemvm

3
KBANPATHOTO YPABHCHHA y, =2 W y,=-—§, BepHemesn K cTapott HeH3BeCTHO#M X
M MOAYYHM AB2 KBAAPATHRY YPABHEHUA.
a) ¥ +2x+2=2 wir x*+2x =0. KopHN 9TONC HENOAHOTO KBANPATHONO
ypaBHCHHR X, =0 0 x,==2.

) x‘+2x+2=-—% HIH x’+2x+%=0. 3T0 KBAIPATHOE YpaBHEHUe

KOpHell He HMeeT,



HTax, saHHOC YPaBHCHHS MMeeT ABa KopHe x, =0 H x, =-2,

Tpuscep 8
x*-10x+15 3x
Peninm ypapHeHHS = .
x-6x+15 x*-8+15
B faHHOM YPABHEHWH 3aMeHa HEHM3BECTHOH He CTONb OMeBMAHA, KBK B
npedulAyiieM ypaBHeHNH. OAHAKO MOXHO 38METHTD, YTO NOBTOPACTCA
supaxenye x° +15. [oaToMy BBeaEcM HOBYIO niepeMeHHY0 ¥=X +15, Torna
y-10x 3 1 _
[T sx,wm(y Ox)y-8x)=
=3xy—6x), unu y? 18+ 80x’ = 3uy-18x2, man y* -2Ly+98x> =0.
Pemas a0 OAHOpOAHOS ypaBHeHHE, HallneM y = Tx n y = Idx. Bcpucucn
K mpon HEH3IBSCTHOMN X M NONYYHM ABa KBARPATHRYX YPABHEHHSA.
) x*+15=7x wm x*=Tx+15=0. D10 KBAAPATHOE YPABHCHME KODHE#H
HE MMCCT.

6) x*+15=14x wuau x’-14x+15=0. Kopun artoro xpaaparhoro

ypaBHewust x,, =7+434.
HTak, AAHHOE YPABHEHWE HMEET IBA KOPHA.

IV. 3ananme ua ypoxe ¥ foMa
PcmnTe ypapHeHHE:
1) x*—5x +4 =0} N x-2x2-3=0);

3 (@ -16xf -2 =16x)=63; 4 (*+dxf —4x? +ax)=5=0;
5 (x-1) - +2x-73=0; 6) (x+2) +2x* +8x-16=0;

D (Pexrl@ex+2)=12 8 (P-5x+7f - (x~2)x-3)=;
9 x{x-1)x-2)x-3)=15 10) {x = 2)xc+ 1)(x+4)x+7)=19;
M xPerx+txtext=4 12) x* +5x7 +2x2 +5x+1=0;

13) x? +%—+-§{x-—%]= 5 14 £+-—--IO(—-—}

15) (" + 4x4 8] +3x(x? + 4x+8)+ 2x* =0;

16) (2 —x+ 1) # 7xlx? - x + 1)+ 1242 = 0;

18) L’%ﬂ=2x-—6;

RAHHOC YPABHCHHC HMeET BHA:

17y X=2

2
19)x2+4x 12-42x -7 2) (4x-s]+{3x+2)’=425;

Tx-2 x'+4x 3x+2 4x -5

.\c2 6x-9 x’-dx-9 2 X +8¢-4 x*+l6x-4
X -9 x X +ax-4




Omeemu:
DL+ 2) t43; 3) 82473 8+457; 4)=5:1;-2%45;

N-u4 40 D-2L HLI 9 31? ; 10) _5:,/5;
~5+421

_ - I
S*T"s_s; iy 32 13) ~3:% ~144Z;

2 2
14y =2: 6; 3£421 ; 15 —4;=-2; 16)-1; -2:I:J.’T; 1D=-1;2; 18 -%;
13 19)1;2; 19£4349 ; 20)-4,5;0,1;2,4;%; 21)2335'/6—_';—1;9;
22) $2; -5£429.
Y. Tlonmenenue HTONOB YPOKA

Ypoxn 71-72. Konrponsuaa paGora Ne 6 mo Teme
«[Ipon3senenHe H IACTHOE Apodeii»

Lexs: nporepka 3HaHKH YAIMKXCA ¢ HCTIONDIOBAHUCM PAZHOYPOBHEBEIX
BAPHAHTOR,

Xoa ypoka
1. Coofmetine TeMbl B UeTH YPOKA
IL XapaxrepucTHEa KOHTpoILnoil paoTn

KoHTponbHas paboTa CocTaBAcHA B 6 B2pUAHTAX PA3THYHON CIOXHOCTH
(BapuaHTH 1, 2 — camble MPOCTHIE, BAPHAHTH 3, 4 — CROXHEE M PAPHAHTH 5,
6 — campie cnoxusie). Mpu ITOM CAOXHOCTL BAPHAHTOR HAPACTALT HE OUEHb
peako. KAXOsi papuaHT CONEPKHT 6 30184 NPHMEPHO ONBHAKOBOH CIOXHOCTH
{MOxeT OBITh, HECKONBKO CIIOXHEE JBE NOCNEEHHE 3A8a4H).

Ips npobepxe BapHaHTOR 1, 2 OLIEHKA «5+ CTABHTCA 33 NPABHILHOS PEILICHHE
NATH 33884, OLICHKA «d» — YETHIPCX 320134 Y OLEHKA «3» — Tpex 3a1ay. OnHa
JaRava ARNACTCH peacpBHON (MK 3anacHoil) H 1aeT HCKOTORYID BO3MOXHOCTD
suibopa yaanmmcs. [Tps TakHX e KPHTEPHAX OUEHKH B CITydas BapuaHTon 3, 4
BASTCA ACTIONMHHTENLHO 0,5 OAUI H B CNYYae BADHAKTOB 5, 6 — NONMOAHHTEALHO
1,0 Ganna (yaRTHBaA GOMee BRCOKYIO CROXHOCTD 3THX BapuantoB), TlosroMy B
cayuac BApHaHTOB 5, 6 OLICHKY <5+ MOXHO NOJYYHTEH 32 MPABIIBHOE PEILCHHE
yeTnipex 3a8a9.

BriGop BapHaHTOR MOXET GHITh cHENAH YUUTSACM KW YIALHMCA (1PH 3T0M
YHCO HK3IEMILIIPOB BAPRAHTOB AOJDKHO GHTE AOCTATOUHBIM), Pasymeerca,
yyaluHecsa JOBKHB 3HATE O PAYTHYHOH CIOXKHOCTH BAPHAHTOB M KPHTEpHAX
OUCHKH KOHTPOAbLHOIE paboTH.

IH. Bapsianma paGorsl

KP-6

Bapsant 1
Pewnre ypaBHeHne:



Yoous T1-72. Ke s DB _
M 2 10 3 x-6 =0,

x+4 =0; 23 Xk " x1-36

4, Hailasre cymMy i NpoH3B&icHAe XopHeit ypapHeHus 3x? +5x—1=0.

1
5. Haitmume koopanHaThi To4eK nepeceueHHA rpadpuxos dyHkunit y= P H
ym2—x,

6. [Ipn xakHX 3HaUeHMAX MapaMéTpa ¢ YpaBHeHME -: =0 umeer
CAHHCTBEHHOE pelllcHHE?
KP-6
Bapuanr 2
Pemnure ypasHcHNUe:
xX-4x+3 i5 x+7
1. =———"==0, 2, =x+2. 3 =0,
x+2 o kel x}-49

4. Haiiinre cymmy W lIpoM3BeicHUe KOpHEH YpaBHEHHS 2x’ +3x—-i=0.
5. HalaMTe KOOPIMHATH TOUEK MepeceucHus rpadHKoB QYHKIHA ¥ =% 7]
y=x-1.

—~ =0 umeer

6. Mpu KakuX INaYCHUAX NAPAMETPA 4 YPABHEHHE
CIMHCTBCHHOE peLeHHe?

KP-6
Rapmanr 3
Pemnte ypaBHcHHeE:
x’+x- 9 ‘ E[-?a
. .—=2x-$. Y =
xz -x=2 =0 2 x-| 3 x1-9 0.

4. VpapHensie 3x% +5x~1=0 HMeeT KOpHH X, W x,, Hafizure neamauny

1 + |
5. Yucnurens oGHKHOBEHHON HECOKpaTHMON IpOGH ua'2 MeHbINe
sHaMeHaTenn. Ecan K yucauTemo » 3sHaMeHaTemo npHBGasuts 2, TO Ipobe

YBSAHIMTCA Ha -18? Hatinnre 37y apobb.

x2+3x-4
6. TTpy Kakux ZHAYSHMAX NAPAMETPA G YPABHEHHE 0 " 0 umeernsa
pemenun?
KP-6
BapuanT 4
Petuvre yparHEHHE:
sk 0 P | NP 5 Pt

ex-2 "t x-1 ) T X =16



4. YpapHenwe 2x' +3x-1=0 MMeeT KOPHH X, 4 x,. Halinure peanunny
R
5 ]

5. Uncanrenr oOHKHOBCHHOH HoCOKPATHMONR Apobu Ha 3 menblIe
3namMeHaTeNd. Ecan K YUCAHTEMO M 3HaMeHATEMO npuGasHTs 1, To Apobb

YBCAMMMTCS Ha i.Haﬁmmsrynpoﬁb.

20
, x2+x-6
6. TIpH KAXUX 3JHAYCHHAX TIAPAMETPa @ YPABHCHHE i =0 umeer ava
pewenna?
KP-6
Bapmawr 5
PeliqTe YpaBHEHHC:

. Tx=6 -— | 1 . 2 IJ:+!I—3 -0
xX*+27 x*-3x+9 x+3 x-x=2
3. Mactep TpaTHT Ha BCIO paloTy Ha 3 AHA MCHBLIC, 9EM YIEHHK, H HZ OIHH
henys Bonplle, Yem paboTan BMECTE C YHCHIIKOM. 3a cKOAbKO ZHEH CAGNACT BCIO

paboty macTep, paborad ofHH?
4, PewimTe ypapticHHe X7 +3x =

8
x*+3x-2"

x1=3x+2 _

5. IMpH BCex 3HAYCHHAX MNAPAMCTPA @ PSLINTS YPABHEHHE 0.

Xx+a
6. Peumre ypapHeHue ¢ ABYMS HOH3BECTHEMHA X° +43° = 6x—4y-10.
KP-6

Bapmant 6

Pelliite ypasHcHWe:

—14 5 -
VA L. 2 brl-2 o

x£©-8 X+2x+4 x-2 xtex-2

3. Mepsan Gpurana eENOAHAET paboTy HA 3 4 AOABIIE, ueM BTopan OpHrana,
BRLILIOMIHSTIONIAS TY Xe paGoTy, H Ha 4 4 aonbite, weM paboras BMecTe ¢O BTOPOS
Gpuranoif. 3a cKONEKO YACcOR BRINONHACT paBoTyY OIHA nepbas Gpuraga?

15
x*+x+3’

i

4, Pemure ypapHeHHe X° +Xx+]1=

2 -—
5. Mpu peex sHadeHUAX NApaMeTpa @ PEIIHTE YpasHesHe w= 0.

X=a
6. PelumTe YPaBHEHHE C ABYMS HeM3PeCTHBIMH 4X° + )7 =dx—4y-5,

¥Ypox 73. Hrorn xonTpo/sto# padomn

Llean; cOOBWMTE PC3VABTATH patoTh, PACCMOTPETh HAHGOACE THNIHYHNE
olwHGKH, pasobpaTh TPYAHBE 3a0A4Y. ’



YDOK 73. ¥1ror xouTpONHON DatioT: 225
Xon ypoka
L. Coolmenne TeMM N Benell ypoxa

11. Hrorn xonTpoxssol paforns -

1. Pacripenenenne paboT No BAPHAHTAM H PE2Y/ILTATAM perneHnd. JlaHAKe o
pe3yabTataX paboTu yAOGHO 3aHOCHTE B Tabauuy (And xaxmo#l napwl
BAPHAHTOR).

e il R R EE . 6
+ 5
+ 1
- 1
2 1
O603HAYEHHS:

+ — YHCNO PEIIHBUINX 3804y MPABHABHO WIN [TOYTH NPabIUIbHO;

1 — yncno peIHBIIHX 3aAaMYy CO SHAYHTENABHEIMH OIMOKAMH;

= — HCNO HE PCLUHBIOWX 3a0aYY;

2 — uMcno He pemwaspX 3a0avy. Bapuanr 1, 2 — 8 yuenukon,

2. THOUYHBIE OHGXKH, BOIHHKLIKE MPH peliieHHN 3aaaY.

3. HanGoaee TpyaHbie 3a0a4H K HX pastop (YUHTEICM WTH IKOALHHKAMH,
CRENABUIMMH ITY JARaYy),

4. Paabop ncelt kKoHTpOAbHOH paboTH (BHBECHTE HA CTEHIE OTBeTH K
38AAHHAM BADHAHTOB M pad6op HawbGonee TPYAHLIX BAPHAHTOR).

IIL OTeersl U peslleans

Bapnanr 1
1. Omeem: x, = 1 ux,=2. 2. Omgem: x, = =1 W x, = 3,5.
3. Omesem: penieHnil Het. 4. Omeem: X, +X;,= —% , XXy = —% .
5. Omegem: {1; 1). 6. Omeem: nipH a = 12.
Bapuanr 2
i. Omeem: x, = 1 nx,= 3. 2.0meem:x,=lux,=—%.
3. Omeem: petlicHMit HeT. 4, Omeem: X, +X, =-% » X X3 u—% .
5. Omesem: (=1: =2 (2; 1. 6. Omeem: nipy a = *3,
Bapuanr 3
1. Omaem: x, = -3. 2. Omgem: x, = 4 n x,= —0,5,
3. Omesem: pelienmii Her, 4, Omeem; 31.

8 A.H. Pypnown



5. Omaent: — . 6. Omsent: TpH BCEX @, KpoMe g = L na=—4.

3
Bapuant 4
I. Omeem: x = -4, 2. Omeem: x, = 3u x,= —1,5.
3. Omeem: pelucunii Her. 4, Omeem: 13.
5. Omeenm: -i— 6. Omsem:; Ipi BCeX g, KpoMe a=3Ha=-2.
Pemenna
Bapuant §
1. B npasoii yacTH ypaBHCHHS MpHBcIeM ApolH K ofiuemy sHaMEHATEIO K
ApocTHM ee. [Tonyvaem: Tx=6 _ ! - HIH Jx-6
ynpo e T T ¥ —3x49 143’ $+27
_x+3-x+3x-9 Tx -6 —x*+4x-6

e+ 3 —3x+9)" WM 5097 (4 3)c —3x+9)° O0c 1acTh YpaBHCHHA
onpeneneHb NpH X # —3 U paBHbl. Tak Kax ApoOKH K HX 3HAMCHATEH PABHLI, TQ
paBHN # YHCAUTENRH., HUMeeM: Tx=6=-x"+4x-6 wim x’ +3x=0, uin
x(x+3)= 0. KopHH 3Toro ypasHeHuns x, =0 n x,==3. Yeuosuo x # -3
YAOBNCTROPACT TOALKO KOPCHE X = (), XOTOPLIH K ABASCTCA PCUICHHEM YPABHEHHA.

Omeem: x = ().
x+1-3 _
X -x-2

+H-3
HIN Gl':—lh=0. JlonycTHMHIE SHAMCHHS NMepeMeHHoOR x 2 —| u x = 2,

IlpobL p2eHa HYAIO, €CNY € YHCAHTEND PABEH HYKY, 4 SHAMEHATENL HE paseH
nymo. [oayuaem ypasHeHwue: |x+||—3=0, um |x+|| =3, win x+1=33,
oTkyaa x, = 2 M x, = —4. YunTbiBaR OFPaHKYCHHUA HA X, KOPHCM AAHHOTO
ypapHeHns Oyaer x = —4.

Omegerm: x = —4,

3. Flyct MacTep TPATHT HA paboTy X AHell, TOTAA YYEHUK — (.x-l- 3) OHS.

2. PaznoxyM 3HaMEHATEN APOGH Ha MHOXKHTENH H NONYYHM; 0

|
Mpumem paboTy 3a cauHKIY. 3a OMH ACHDL MAcCTCp ACNAacT " 9acTh paGoTH,

H
YUCHHK — ;‘3 qacTh. BMecTe 3a OAWH 16HD MACTEP M YYEHHK BHTIQIHAIOT

1.1 2x+3 2x+3  x(x+3)

— — 1 =

 x+3 ﬁxx+3 4acTh paboTH H CACIAIOT ¢C 33 20r3) - 2x+3

Tak Kax MacTep TPaTHT Ha paboTy Ha OAMH AeHk Gosble, YeM paboTas oMecTe ¢
g Xl+3)

YUCHHKOM, TO JIOTYUAEM YPABHEHHE: X = 333 +1 . ¥YMHOXMM BCE WNEHH Ha

2e+3. Umeem: X(2x +3)=x{x+ 31+ 20+ 3 wmm 2x7 4 3x =x? +3x+ 2x +3, WK

x7 = 2x =3 =0. KopHu Y1010 YPaBHEHUA X, = 3 Hx;= —1 (HE NOAXOAHT).
Omaem; 3 aun,

BHCH.
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4, Jins peleHns ypapHeHua x> +3x= BBefieM HOBYIO NiepeMeH-

2 +3x-2
HYI0 y=X°+3x H NOAYYHM YPaBHCHHE y=y—8-5 un Y -2y-8=0 (rze
¥#2). Kopun 3T0r0 ypapHetina y, = =2 h y, = 4. Tenepb bepHeMCa X CTapoit .
fepeMeHHOM U MOAYIHM YpaBHEHUS:

a) x?+3x=-2 WK x* +3x+2=0. Ero kopun x, = =l nx, = =2,

6) x*+3x=4 wau x* +3x-4=0. Erokopun x, = l ux,=—4.

W18k, 2aHHOS YPABHCHHE HMEET HEThipe KOPHA.

Omeem: x, = —1,x,= =2, x,= |, x, = ~4.

5. Paanoxas UHCIHTENb RPOGH HA MHOXHMTENH H 3aNHILISM YPABHCHHE B B
-(-J-‘-:gxa_—zkﬂ. Jpo0b papHa HYMIO, €CJIHN €€ YHCIHTENE (x-lIx—2)=0 ,a
amcHarenb X +a#0 (1. ¢, a# ~x). Kopam ypapserna x, = | wx, = 2. Mooromy
ecitut @ # —| U @ # —2, T0 ypaBHeHuUE UMECT aika Kopsi x, = L 1 x, = 2. Ecma = -1,
TOOCTAETCAH TONLKO OIHH KOpeHbx =2 (KopeHbXx = | pelieHiteM aHHOTO YPABHCHHA
He Aanseres). Ecm g = —2, 10 06TaeTCA TOIEKD OHK KOpeHb x = 1 (xopcHBx =2
PCLICHKEM BAHHOTO YpaBHeHHSA He Gyner).

Omeem.ipia#—~1l, a2 -2x,=1nx,=2;npua=—lx=2;npua=-2x=1.

6. Ilna pewieHns ypaBHeHHs x° +4)y* = Gx—4y-10 nepenecem BCe WCHb
B neByIo YacTh X°+4)7 ~6x+4y+10=0 u srnessmM monHsle KBAAPATH MO
nepemennnm x W y. Monyuaem: (x?—6x+9)+(4)7 +4y+1)=0 unu

(x-3F +Qy+1¥ =0. Tak xak xaxmoe cnaraemoe {x-3F w Qy+I}
HCOTPHIATCLHO, TO HX CYMMA PABHA HY/NIO TOVIBKO [IPH YXIOBHH, YTO KaXI0e
x-3=0
W3 HHX paBHO HYMO. MOTywacM CHCTEMY AHHCHHBIX YPABHEHHH {Zy +1=0"
1 .
oTKysax =3, y=-5. .

Omeen; x =3, y=——%.

Bapuaxy 6
1. B npapoit 4acTH YypaBHCHHR TIpHBEIEM ApO6H X oOMeMy SHAMEHATeNo H
x~-14 _ 5 | x-14

ynpocTHM e¢e. [loayuaem: HIH

-8 xX+2x+4 x-2’ -8
_S(x-2)-x*-2x-4 x-14 _  -x'+3x-14

T T ed) " T8 (o 2) +2x+4) OO¢ HACTH YpABHeHI
ONpeaeneHEL NPH.X # 2 M paBHbl. Tak kax npotie ¥ HX 3HAMSHATENH PABHKL, TO DABHEL
o wcmrens. Hueest: x—14=—x +3x—14 umn x* -2x =0, wH x(x—2)=0.
Kopuu zmoro ypapheHus x, = 0 H x, = 2. Yenosmio X # 2 YIORTETBOPAET TONEKO
xopc&mx=0.xgmpuﬁumampcmcnucummomymuemu.

Omeem: x = ).




x+1-2

2. Pazpoxim 3HaMcHATERb APOGH HA MHOXHTENN U NONYYHM: T rx_2 =0
x+H0-2
19 T2 1 =0, JonycTHMEIC 3HaYEHHA NepeMeHHOR X # —2 nx# |, ipobs
X - .

PABHA HYMIO, SCAH €€ UHCAHTEND PABeH HYMO, 8 3HAMEHATENDb He PABEH HYMI0.
MonytaeM ypaBHEHWe: |x+||—2=0 HAH |x+l]=2, wmH x+1=%2, orxysa
x, =l x, = =3. YunToinan OIPAHHYCHHA Ha X, KOPHCM JAHHOTO YPaBHCHHA
Oyner x = —3,
Omeem; x = =3,
3. Mycre neppan GpHrAaa TPATHT Ha pabOTY X YACOB, TOrAA BTOPAs GpHrana —
{x - 3) uaca. Tpsmenm pabory 3a camHmwy. 3a ORMH ¥ac Ncphas GpUraga AenacT
1 1
~ yacTs paboTel, Bropasn Gpurana — <3 4acTb. BMecTe 33 0nMH vac obe
I 2x=3

|
Opuraibi BHMNOARAKOT —+——= YacTh paGoThl M CAEIAIOT ee 33
x x=3 xlx-3

1 2t D) e T 4
m 2x_3 Hacos. KaK nepsad SpHrana TpaTMT Ha paBory na 4 u
fonbime, Yem npn coeMecTHOH paGore co Bropoit GpHraaoil, TO NMoayyaem
ypaBHeHHe: x=£zxx:—?+4. ¥mMuoxuMm Bee uneHn Ha 2x — 3, Hmeem:
2x-3)=x(x-3)+42x-3), wm 2x'-3x=x*-3x+8x-12, HAn
x* =8x+12=0. KopHu 37010 ypasHetiua x, = 2 & x, = 6. KopeHs x = 2 He
NORXO/MT, T. K. X > 3.

Omaem: 6 vacos.
4. ins petticHus ypaBHchHA x* +x+1= .-x%ﬁ BBCOEM HOBYIO [TEPEMEH-

HYI0 y=x? + X HNOAYIHM YpaBHEHHE y+l=%,mm (v+1)y+3)=15 wm

¥ +4y—12=0 (rae y+ —3). Kopn 21010 yparHeHus »,=—6ny,=2 Teneps
BCPHEMCA K CTapoH nepeMeHHOH B NONYyYHM YpaBHCHMSA:

a) X’ +x==6 W x* +x+6=0. D70 ypasHEHHE KOPHEH! He HMCCT.

6) x* +x=2 win x* +x-2=0. Eroxopuux, = 1 ux,= -2,

WTax, DaHHOS YPABHEHWE HMCET ABa KOPHA.

Omeem:. x, = |, x, = -2,

5. Paznoxaim yncnuTeab ApobH Ha MHOKHTENH H 3alIHLIEM YPABHEHHUE B BHIE

%’—”aﬂ. ApoGs pasHa HyMIo, CC/M ee YHCAHTeNb (x—1)x~3)}=0, a

3HameHaredb X —a#0 (T.e.a#x). KopHy ypapHeHHA x, = | nx, = 3. Tloaromy,
ccav a# | g+ 3, To ypaBHEHHE HMeeT aBa Kopra x, = I ux, = 3. Ecoma=1,10



OCTACTCA TOABKO ONMH KOPEHb X = 3 (KOpeHb x = | pEIICHHEM JAHHOTO

ypapHeHus e Sensterca). Ecu g = 3, To ocTaeTes TONbKO OfMH KOpeHb X = |

(KOpPeHB x = 3 pelneHreM AaHHOTO YpaBHCHWS He Oyaer).
Omeem:nipna#1,a#3x, =1 nx,=3;npua= lx=3npua=3x=1.

6. Jina pewenvs ypaprenna 4x? +y? =4x—4y—5 nepexecem Bee WieHH
BJACBYIOUACTb 4x” + P ~4x +4y+ 5= ¥ BRACTM NOTHHE KBARDATH IO NEpPe-
menHsM x H y. Monyuaes: (7 —dx+ 11+ (7 +4y+4)=0 wm 2x—1) +
+(y+ 2} =0. Tax Kak kaxaoe cnaraemoe (2x -1} ¥ (y+2) HeorpHUATENLHO,

TO KX CYMMR PaBHa HYI0 TONBKO NPH YCIOBKH, YTO KAXKA0€ HI HHX PABHO HYAIO.

2x-1=0 1
TMonyyacs CHCTeMY AHHEHHKIX YpaBHEHHI {y+ 220 ° oTXyna X = 5 ,p=—2

Omaenr: x=%,y=—2.

Ypok 74. IloaroToBga K 3a4eTy 0 Teme «<KpanpaTabie
ypannenusn»
Lless: penteHne 3aaaM 0o TeMe «KBARPAaTHOE YpaBtieHve H €10 KOPHH».
Xoa ypoka
L. Coobmense TeMbl N OEAH YPOK2
I1. Ocnosanie noHATHA (MOBTOPEHNE MATEPRANA)

an HeoOX0AHMOCTH HAOMEMTE YYALIHUMCH OCHOBIbIC IIOHATHA TEMH.

KBapaTHRM YpaBNeHHeM Ha3hiBAIOT YPaBeHHe BHIA ax® +bx +¢ =0, Tnex —
nepeMeHHas (HeH3BeCTHAA), &, b, ¢ — HeKoTopHe Yucha (g # () g — nepewit
koapdriumeHT, b ~ ropolt KoadduumenT, ¢ — cpobomisiii WieH ypaBHeHHs.

HemomiM XRAIPATHLIM YpABHCHHEM HAOLIBAIOT YPRBHEHMKE, B KOTODOM XOTA
681 otMH W3 KOPDHINCHTOB & WIH © paBeH HYMIO.

Perienne HeMmoNHOro KBaAPaTHOTO YPABHEHHSA OCHOREHO HA PAIROKENIMA €10
Aesol YACTH BA MBEOKHTEN.

Ecau & = 0, To ypapHeHHE HMeeT BHA ax’ +c=0 (npu c# 0). Mpy LAY

YPaBHEIIHE UMELT ABa KOPHA X; a—]’—-z- u X, =1’—£— s TIpH —~E—~:0 YPaBHCHHC
KOpHCH HE BMeeT.
Ecnu ¢ = 0, 10 ypapHeHne HMeeT BHA ax’ + bx =0 (npu & = 0). YpanucHue

HMCeT ABA XOpHH X, =0 K x,=-£.

Ecm b = 0 u ¢ = 0, To ypapHeHNe uMeeT Bl ax’ = 0. YpasHeHne HMeeT
€UMHCTBEHHEI KopeHb x = {).
KpagpaTHoe ypaBHeHHE ax’+bx +c=0 peiaerca cnocoliom BaimesesHs

KBAAPATA ABYLTCHA.



BupaxeHue D=5 -4ac HA3HBAKOT TUCKPUMHHAHTOM KBaAPaTHOTO
ypasHeHHR ax’+bx+c=0. Ecnp D > 0, To ypaBHEHHE WMEET ABA KOPHA

x, =250 )
20
Ecan D=, To ypaBHCHHC HMECT CAMHCTBEHHEIN KOPCHL X = -% .
Ecan D < §, T0 ypaBHCHHE KOpHEH HE HMEET.
Bupaxenue D, = k* — ac Ha3WBAIOT IMCKPIMBNARTOM KBAAPATHOIO YPABHe-
HHA ax’ + 2kx + ¢ =0 (ypaBHEHHE co BTOPBIM 4ETHEIM xoaddHunentom). Ecim

-—"EE—@.EMu D,

x =

-6-4D _ _—b+JD
T2 " !

D, > 0, TO ypaBHEHHe HMEET ABA KOPHA X;;= =90, T0

YPAaBHCHME HMECT CAWHCTBCHHMI KOPEHD X = ——:- . Ecan D, <0, 1o ypasHeHue
KOpHEH HE HMECT.

Teopema Buera
Ecau npHBeacHHOC KBAPATHOC YpaBHeRHe X + px+¢ =0 umeeT xopHw x,
H X, TO HXCYMMa X, + X, =—p it NPOU3IBLACHHE X, X, =¢.
Ecnn keagpatHoe ypasHehue ax’ +bx +¢=0 HMCCT KODHU X, U X,, TO HX

¢
cymMMma x,+x,=-% H OpOM3BEICHNE XX, =;.

OfipaTiax Teopema Bueta

Echn YHCHa m & 1 TAKHE, YTO HX CYMMA PABHA —p, & (IPOM3BCACHIS PABHO g,
TO YHCAA 71 H 4 ABNAKCTCS KOPHAMM MPUBSACHHOTO KBANPATHOTO YPaBHEHHA
X+ px+q=0,

YpasHeHHe, ofe $aCcTH KOTOPOro ABAIONCA PAHOHATbHBMH BRpPAXKCHUAMY,
HA3LIBAIOT PALMOHANEHHIM. PauvoHaibHOE ypaBHEHHE, B KOTOPOM oGe yacTH
ABJAIOTCA S/MMH BHPANECHUAMA, HA3LBAIOT NeAWM, PaMOHAABHOS
YPaBHEHHE, B KOTOPOM XOTH Obl 0IHA YACTb ABNACTCA APOOIILIM BLIPAXKEHHEM,
HAILBAT ApoSHbm.

Petuetine apobubiX palHOHANLHBIX YPABHEHNN:

1. HaxogsT ofimii 3HAMCHATCIE SpoGeil, BXOAAIHX B YDABHCHHE,

2. ¥MRoxaKT obe YacTi ypaBHEHHA HA 3TOT OBIUIHA 3HAMEHATE b,

3. Pewiaior NonyuuBLIeecs UCNOe YPABHEHHKE,

4, Hckaw9yanT Te KOpHHU, ApY KOTOpwX o6pamaerca B Hyiab obmHH
3HaMeHaTens Ipobeid.

5. 3anMCHBAKT OTECT.

III. 3aaanme HA ypoke

N 633 (6); 636 (a); 640 (a); 646; 655; 673 (a, 3); 678 (G); 681; 684; 701,
IV. 3ananue ua a0M

N2 633 (a, B); 636 (a); 640 (6); 647; 654; 673 (r, x); 678 (a); 682; 636; 706,
Y. lloagenenne HTOrOB YPOKA
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VYpoxn 75-76. 3auemuan pabora no Teme «Keaapamanie
ypasHeHns»
Ifeev: npoBepxa 3HAHHI YIALIMXCA TIO BADHAHTAM OAHHAKOBOM] CIOXHOCTH.

Xoa ypoxa
1. Coolmenne TemMul W iea YPoKa

I1. XapaxrepncTaxa sawernoi paborn

1o cpaBHeHmIo ¢ XGHTPOABHOH paloToil B 3a4eTHOH YRETHIEHO KONHMECTBO
sanaHHil. CoOTBETCTBEHHO ¥ YYAIIMXCS BOIPACTACT BOZMOXHOCTS BHOGOpa 30824,
Bee 3anauns pasGuTe Ha Tpu Gnoka A, B 1 C. Cambie MPOCTHIC 3A0394 HAXOLITCH
B yacTd A, Gonee caoxHeie — 8 wacTH B, cme cnoxnee — B yacm C. Kaxaan
3a0a4a 3 A OUCHHBacTeA B | Gann, us B — B 2 Gana, H3 C — B 3 6anna. Moatomy
38 MPaBMABHOC PCIUCHHE BoeX 3atay Gaoka A MOXHO HoayuuTs 7 Ganaos
Gnoka B — 8 Gannos v Gnoxa C — 96annos (Beero 24 6amna). OueHKa «3» cTaBuTCA
3a 6 6anaos, OLCHKA «4» — 3a 10 6annos, ouenxa «5» — 3a 14 Gannos.

Tax kax 32 paGora ARIKEICH JAYCTHOH, TO B Hee He BKAIONEHH MpHHLK-
nuanbHo HoBBE 3anaun. [Toatomy pasGop 3anaHiit paGoOTH MOXHO H He
NPOBOAKTS {peMIeHHs 3a834 MOTYT OHITE B BCIIEHH Ha cTenae). [ns crennoporo
paMewicHHa pa3top 3asaHui IpHBOANTCA.

IIL. 3apamms 3ageruoil paboTm
3pr-3

A,
Pemure ypapHeHHe:

1. 2x*-6=0, 2. 3x24+5x=0. 3 -Tx*=0.
4, 3x —x-2=0,
5. Thaduaecku pewure ypasHeHne x° = x+1.

6. Typuct npoexan Ha MOTOPHOH f0AKe 25 KM BBEpPX MO PeKe, a 0PPaTHO
cRycTHNCH Ha mnoty. B noake o# nrbin Ha 10 4 MeHbme, 9eM Ha ooty Halinure
CKOPOCTb TEMCHUA, ECAH CKOPOCTL JIOIKH B croayeit sone 12 kmM/y.

7. Ypaprenue 2x%+5x+1=0 uMeeT KOpHH X, ¥ x,. Haflaure anaueHue
BHpaXeHUs X,X: + XX, ,

B.
Pemnre ypasHeHue:
8. 2x7-1999x +1997 =0, 9. 4x* =Tax+3a' =0.
10. ¥YpapHeHHe 3x% 4+ 5x+1=0 HMECT KOPHH X, H x,. Hafmure 3navenie

11. ¥i3ecTHO, 4TO X, HX, — KODHH YPABHCHHA x’ —8x +a =0 H 3x+4x, =29,
Hatigure anavenye @ H KOPHH YpaBHCHHA.



x+3d x+a_2a-3a°

12. (g~ 3)* +ax—2a+3=0. 3 ——-—— =iy
14. AHATHTHYECKH ¥ TpadiNecKH PeIUHTC YPAPHCHHNES |x— l| =x%,
IV. Pasbop sanannii sasernolt pabor

l. YpaBHenve 2x* -6=0 zamamem B Buae 2x? =6. PazneauM obe gactm
YPaBHEHHN Ha YHCRO 2 (He PaBHOE HYJI0) H NoAyuHM x? = 3. Kopuu storo
YpaBHCHMA x‘ =—J§ H x! =J§ .

Omeem: -3 n f3.

2. JIery10 4acTh YPABHEHUN 3x? 4+ 5x =0 DPASNOXNUM WA MHOXUTENH H
nonyaum X(3x +5)=0, Tak xaK NPoH3BEIEHYE ABYX MHOXHTEJICH PABHO HYIO,
TO X051 OBl OIMH M3 HIX pascH Hy/mo, [Tomyvacs: x, = 0wl 3x 4+ 5 =0 (KopeHs
2TOr0 IMHCHROIO YPABHEHHS) X, =-§.

Omeem: O n -—%.

3. Pasneniim obc 9acTi ypasHeHHA —7x° =0 wauncao —7 (He paBHoe HYO)
# moayauM x* =0. DTo ypasHeHHe HMEST eAHHCTBEHHE KOpeHD X = 0,

Omaent: ().

4. Haitnem AHCKPHMHHAHT KBANDATHONO YPaBHCHHA 3x =-x-2=0 M
noay4u™ D=(-1} -4-3.(-2)=25. Tenepb HaXOAHM KOPHM YDABHEHUA

I+5 6 -4 _ 2
X3 HT,T-B. x,-g=l H %=T——E,
Mm:ln-%_

5. MocTpouM rpacuki Gyxxkimit y, =x* (napaGona) u y, =x+1 (mpsamas).

BuzHO, uTO rpadHKH NepeceKalTed B BBYX ToUKax A 1 B, Alcumncent ITHX
TOYSK HAKOT peilleHne ypasHeHus x° = x+ 1. IIpuOGAwxeHNO KOPHH PABHM
x,%—=0,6 Hx,= 106

Omeem: —0,6 u 1,6.

6. Ulyers CROPOCTS TeueHHS pexH X KM/u. Toraa ckopocTe JOIKH TTPOTHE
TCYCHUA pekH paBHA 12 — x KM/4 ¥ Ha ITyTD 25 KM TYPHCT 3aTpauHBacT BpeMa

25 )
- TIAOT OYEBHAHO ABDKETCA CO CKOPOCTLIO PEIEHHA PEKH X KM/Y9 ¢




JATPAYMBAeT HA MYTE 25 KM % 4, Mo YCIIOBHIO HA IBHXEHHE B JIOBKEe GBLI0

saTpayeHo Ha 10 4 MeHBIIC, YoM Ha IBHXCHHMC Ha nnoTy. [Toomomy nonyyacM
25
12-x
YmuoxuM 06e 4acTH YpaBHEHHA Ha obuinil 3HaMeHaTens apobefi u nomyuum:
2512 - x)- 25 = 10x(12 - x) wrnr 512~ x)- 5x = 2x(12 - x). Packpoem ckoGku
H NpUBEAEM MOAOOHBE YNeHB: 60—5x — 5x = 24x —2x%, uaK 2x* —34x+60=0,

=10.

ApobHOoE paliHOHANBHOE YPaBHEHHE —2’—?— -

wi x* ~17x+30=0. KOPHH 27010 KBAAPATHOIO YpaBHCHUA X, = 2 ¥ X, = 15
(He noaxomnT, T. K. x < 12).

Omeaem: 2 xufu,

7. Dna keanpatHOTO ypaBHeHHA 2x% +5x+1=0 3anuures TeopeMy Buera:

5 1
XAn=—0 0 4G =o, Halizem 3HaYcHHE NAHHOFO BLIPAXCHHA

1( 5 5
X633, = x,%, (x; + %, )= %,%, (x, +x:)=5'(_5]="z'

5
Omeem: g
8. Onun xopeHb ypasnoHan 2x° -1999x +1997 =0 nerko yragars x, = 1.
TIpoB¢pHM 3T0, NOACTABAB 3T0 3HaveHMe: 2 - 13 — 1999 . 1 + 1997 = () (pcpHoe
paBeHCTRO). Jin HAXCXKACHKS BTOPOTO KOPHH 3amHmeM Teopemy Buerta ana

1997 1997. 1997
NPOH3BEICHHA KOpHeil XX, = 2 , OTRYHA xz=—2—x-=T.J]erxoupo-
t
BEPUTD, YTO HARNCHHBIC KOPHH X, H X, YNOBAECTBOPAIOT TeopeMe Buera mnn
CYMMB KopHeif x,+x,=l+-l-%97-—=-l;2”—g—.
Onmzlu-!—gzg’—.

9. Ans KBAAPATHOTO YPaBHeHHA 4x* — Tax +3a° = 0 HalineM IUCKPHMHHAHT

Tax 8a
D=(-7a) —4-4.3a* =4* HKOPHH x,_,=—a§-9-,'lj.e. X, =?=a K X, =6—;-=
=3,
rad
3
Ongern:an —a.



| 1 _gen_x4xd
10. TpeofpasycM RaHHOE BHPAXKEHHE ;17+E- 2 —m‘. Ina

KBaAPaTHOTO ypasHeHud 3x° +5x+1=0 sanuwmeM TeopeMy Bueta: x, +x, =

=--§~ }] x,x,=%. Hallaem cyMMy XBampaToB KopHeH: x,’+x§=
5Y ,1.25 219
=(x, "'xz)] ~2x,xX, =[—'3'] ‘2‘5=?“'§='§' H 3HaUCHUE NAHHOTO BHIpA-
1 1 1949
KeHua G +—=——==19,
x5 x5 3F
Omaenr; 19,

11. [nn xeaopaTHoro ypasHerus x° ~8x+a =0 sanuineM Teopemy Buera

x,+x,=8.Tlo ycrobwio 3x, +4x, =29. Jina naxoxacHus kopHeh x, 1 x, pelinM
X +x,=8

CHCTCMY JIMHCHHLIX YpaBHCHH {Bx, +42, =29 cnacoBoM NMOACTAHOBKH.

Bbipazum H3 nepsoro ypaBHEHWA X, =8-Xx, H NONCTABHM BO BTOPOC
ypaBHeHne: 3x, +4(8-x)=29 wm 3x, +32-4x, =29, otkyns x, = 3. Teneps
Haxoo¥M X, = §—x, =8-3=>5. Hcronbayn Teopemy Bueta, Halimem 3HavucHHE
napameTpa a=x.x,=3-5=15.

Omsem:. a= 15, x,=3,x,= 35,

12. OueBuaito, uro ypashenue (g-3p* +ax~2a+3=0 npna—3=0(r.e.
a =3} apngerca mmueHHNM U npH a — 3 2 0 (1. e. np a = 3) Gyner KeagpaTHEIM,
Pewunyim 3TH YpaBHEHHA.

MonacTaBuM 3HAYCHHE ¢ = 3 B JaHHOE YPaBHEHHE H NOIYIHM auneiHoe
ypabHeHHe 3x —3 =0, KopeHb KoTOporo x = 1.

Mpu @ = 3 HaitneM AHCKPUMMHANT AAHHOIO KBaapaTHOIC YPaBHEHHA
D=a’ ~4(g~3)-2a+3)=a* +8a’ ~120~24a +36=92° - 36a +36=(3a -6}

H ¢ro KOpHH xu=%g, T ¢ x,="az'("a(ia3;6)=§((z:g;=l "
—a-(e=6) 6-4a _23-2) 3-2a

I  H-3) Aa-3) a-3

3ametumM, YTO XBAPATHOS YPABHEHIHE MOXKHO PEIIHTL U NO-ApyroMmy, OnuH
KopeHb X, = | nerke yraaate. Flposepum: (a-3)-1+a-1-2q+3=
=a-3+a-20+3=0 (BepHoe paseHcTro). Torna apyroil kopeHs Hailnem,
3-2a o 3-2 _3-2
a3 TR R TN T a3
3-24
a-3 -’

HenoAs3ya TeopeMy Buera: XXy =

Omeem: npua=3x=1,npua#3x,=1n x,=
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x+3a x+a 2a-3d
13. OG1unii 3HaMCHATCAL APOGeH B ypasteHAY o x-a 2 paBeit
(x+a)x—a}. Yarem, «To oH He pascH HymIO, H YMHOXHM 00C 42CTH YPaBHCHHA
Ha oBuutt snamenarens. Momywaes: (x+ 3a)x—a)-(x+a)x+a)=20~3a% wn
X -ax+lax-3a'-x'~2ax-a*=2a-3a", WAM  O-x=d'+2a, UK
0-x=afa+2). Tak Kax AeBas YacTb ypaBHeHNA PABHA HYJTO, TO K IPABaA 3ACTH
AOMLKHA PABHATHCA HYMO, T. . a(a+2)=0, orxyraa=0ua=-2.

Mpu a = 0 ypasHeHue uMeet BUA 0 - x = 0 U ero peleHueM aBngeTcs moboe
wucao x. O/IHAKO HAO YYeCTb, YTo 061K 3HaMeHatesk (x+a)(x—a)= 0 wm
(r+0)x-0)20, wan x* 20, T e. x#0. Urak, npH a = 0 x — moboc YHCIO,

KpOMe HyRS,
Tlpu o= —2 ypapHEeHHE TaXKe HMeeT BHE 0 - x = ( H ero pellicHHeM ABARETCA

A6oe 4HCAO x. YuTeM, 4T0 o6HA 3HaMeHatenb (x+a)x-a)=0 wan

(x-2Ux+2)=0, 7. e. x # £2, Hrak, npu @ = =2 x — m106oC YHCAO, KPOME
yucen £2.

IpH a # 0 1 a+ —2 ypasHCHHE KOPHCH HC HMOLT.

Omseny: nipy a 01t a# —2 wopHell et npH g =0 x — moGoe Yncno, kpome 0;
TipH @ = =2 X = moboe Yucho, Kpome 2.

14. CHagana pelWMM ypaBHEHHE Ix—l| =x? aHanuTuecku. Hamo pac-
CMOTpETH ABa cyMan.

) x-1=x aam 0=x-x+1, JHCKPHMUHAHT D 3TOT0 KBaZpPaTHOTO
YPEBHCHHA OTPHLATCALHBA 1 OHO HC KMEET KOPHCH.

6) x=I=-x* van x*+x-1=0. 3To ypaBHEHHC HMEET ABA KOPHA

_olxds 1422
(2 2 2

AAHHOMY YPABHEHHIO.

Tencpb pemwm pannoes ypapienne rpadudecku. na sroro noctponm
rpaduxy dyHEUMHA 3, =]x—l[ R ¥y, =x* . BsaHO, 4T0 3TH rpadHKK nepecexa-
10TCS] B ABYX TOMKAX A H B. AGCLMCCH 9THX TOUeK IBASIOTCH KOPISIMH YPaBHEHHs

, T €. x, =0,6 nx,~—1,6. DTH KOpPHU YIOBACTBOPAIOT

|x—1| = x* . MpuGnikesHoe sHaYCHHE ITHX KOPHEA X, = 0,6 W X, = ~1,6.
\ Iy !
\ Y,
A ; !
[
[
’l
3
\\ ¥ X
-2 - 12

Omeem: x, = 0,6 u x, = —1,6.



fnasa IV. HEPABEHCTBA
§ 11. Yucnosbie HEPaBEHCTBA U WX CBOCTBA

Ypox 77. Cpasnenue yncen. UHCNIOBLIE HEPABEHCTBA

Heas! paccMOTPETE CPABHEHHE YHCEN M 3HAYCHHIL anreSpanyecKux
BHpAXeHHH,

Xon ypoxa
I. Coo0menne TeMbl B EIR YPOKA

IL. H3yuenne HOBOFO MATEPHANA (OCHOBHMIE NOHATHS)

Moo CPAEHHTE ABa MOGLDX HHCAA @ H & M PEIYIBTAT CPABHECHMA 3aMNCaTh
B BHAC PABCHCTES WM HEPABCHCTEA, MCIIOMLIYE 3HAKK =, <, >, OueBHIHO, YTO NS
YHOEA ¢ H & BLHITITHASTCA TOMWKD OZH0 H3 COOTHOIUCHHIG ¢ = bwm g > b, wm a < b,
PacCMOTPHM NPHMEDH CPABHEHMS YHCEN.

Tipiemep 1
CpaBHMM NOAOKHTENEHRIE DRI KHOBEHE IBIE APOSH % " % Jna zroro
5 511 55
IIPHBEAEM JaHHBIE K oB1IeMy 3HaMeRaTeno 99 w [ONTyHM: E-W=¥ a

6. 69 4 55 54
TRTE 99.3Haueuamunpoﬁeﬁ 9g Y gg OAMHAKOBI, HO HHCIMTEL

nepvoit GpobH 55 Gonbiue, yeM YHeauTens 54 Bropoit apolu (T. e. 55 > 54).
55 54 5 6

] H—>— —_r—,

0aTOMY Nepeas Apobs GonbLue BTOPO %% HAU 5 b3 T

Hipunep 2
CpaBHNM NONOXHTENbHBIE AECATHYHBE apotu 2,716 1 2,72, Hindpu

B paIpAmax eAMHHU H JSCATHIX ¥ ABYX AaHHBIX Jpoleil opuHaxosn. B paspaae
COoTbix nieproil ApoBH cTOMT LHdpa 1, a Bropoit Apofn — uudpa 2. Tak Kax
I < 2, To ncpeaa gpoGe MEHbIIE, MeM BTopas, T. . 2,716 < 2,72

Hpamep 3

CpabnHHM NOJOKHTETbHBIC 0GEKHOBCHHYIO APOGb % H OeCATHYHYIO

apoabb 0,35, Mg 1010 06paTiM oGHKHOBEHHYIO ApoGh % B RECHTHYHYIO H

NOMYMHM l =0,35 (T. . JAHHBIC YMCAA PABHBI). 3AMETHM, YTO MOXHO

20
CAERATL H HaoGopoT — oGparHTh AecATUUHYIO Apobs B OBHKHOBEHHYIO. Torma
) 35 57 7
noswinM: 0,35 = ——=——=— (T. . JAHHbBIE YHCNA PABHK).

100 5.20 20
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flpamep 4

CpaBHiM OoTpULIATEALHbIE yueaa —17 ¥ —22, HalineM MOOY/TH JAHHBIX YH-
cem; |17 = 17 n [-22| = 22. Tak Kak MOAYAL NEPROrC OTPHLATERLHOIO YHCHA
MeHbLLE MOAYIA BTOPOTO OTPHUATENBHOTO YHena (T. €. 17 < 22), To camo nicpoc
yuci0 bonslle BTOpore, T. €. —17 > =22,

3ameTHM, YTO B NpUMCpax |—4 B 3aBHCHMOCTH OT KOHKPCTHOTO BHUAA YHCCH
HCRONBIOBAICSH TOT UNH MHOL cnoced cpapHeHusa. OUepHAIO, YTO YAOGHO
HCTIONTLIOBATL YHHBEPCARBHMI cnocol cpastiensia YHCEN, OXBATHBAIONIMI Bee
cnyysd. B TakoM cnocoGe HAXOAWTCA PAIBOCTS SAHHMYX WECE] H CPABHEBALTCE
¢ HyAeM (T. . ONPeIeAeTcA, ABMAETCA JH 3TA PA3HOCTEL JIOJMOXNTEALHEM
YHCIOM, OTPHUATCIbHBIM MHCIOM HAN HYACM). ITOT CROCOG CpaBHEHNA
OCHOBAH HA CNEAYIOLIEM OTIPEACNeHHH.

Yucao ¢ Gonbiue YHCHa b, eCA¥ pa3HOCTDL @ — b — NMOIOKHTEALHOS YHCIHO;
YUCNO & MCHDIUE YHCAA b, eCAH pasHOCTL g — b — OTPHIATEIbHOE YMCAO; YHCAA
a ' b paBHEL, eCAH PA3HOCTS ¢ — b paBHa HYMO. JLna ynoGeTea Takoe OnpeacncHue
SIPHBCACHO B TAlUIHILC,

Pa3sHOCTE THCEA a-=-5b6>0 a-5<0 a—b=0
CooTHOLLIEHHE MEXTY a>b a<h a=b
YHCIaMH

Ha koopaynatHol NpAMO Gobllice YHCAO H300PAXKACTCA TOUKOH, JexKaluch
npasee, 8 MeIbIIee — TOYKOH, exalee Jesee. PaccMOTPHM HEKOTOPBIC YMCTA
a u b. O003HauuM ux pasHocTe g — b Oykpofi ¢. Takkak g — b=c, Tog=b+¢.
Ecny ¢ — NONCKHTCHBHOC MO, TO TOYKA ¢ KOOPAHUHATOH b + ¢ ReXMT npabee
TOUKH C KOOPAHHATOHR & MK TOUKA @ ICKHT NPaARSE TOUKH ¢ KOOPAMHATO#H b,
TCa>b

c>0
a

» -

b b+c

Ecnu ¢ — oTpHuaTeAbHOE YHCAO, TO TOYKA C KOOPAHHATOIH b + ¢ AEXHT nepee
TOYKH ¢ KOOPAMHATON & WIH TOYKA @ ICKHUT ICBSC TOYKH ¢ XOOpAHIaTo# b, T. e.
a<bh.

¥

c<0
a

b+e b

Ecan ¢ pasHO HYMO, TO TOYKA ¢ KOOPAMHATOH & + ¢ COBNANAET ¢ TOYKOMA
€ KOOpAMHATOI b uAK TOUKH g 1 b COBNAAAIOT, T. &. ¢ = b,

c=10

¥

Y

+= ® or



TIpuBeneHHOE ONpeAeeHHE OYEHB YACTO HCTONBIYETCH NPH CpaBHEHKM
YHCEN: BCE lIpHMEDHI 1-4 MOTrYT OBITL COSNAHB € MOMOINLND YHEBEDCANMROTO
cnocoba,

pumep 5

Ewe pa3 sepHemca K opuMepy | 4 cpanHuM spobu % u -i'?i- Haiizem
IHOCTb ITHX Apobeii _5___§_=55_“_§_4;_=_1_ Tak Kax OTd pasHOCTD [OMOXKH-
pe s 11 9 % pas

TEAbMHA {T. €. %—1—613» 0, To neproe uMeno Gonsllie ETOPOIO, T. . %:-% {no
OfIPCACACHWIO),

YaueepcaiibHuii crrocof yaohen n Npy CPaBHEKUM 3HaYeHRIT anreGpau-
YECKHX BMPAXCHHI.

TIpumep 6
Mpu M0BBIX 3HAYEHUAX NEPEMEHHOR @ CPABHHM IHAYCHUA BHPAXCHUN
(@-2fa-7) v (@-4)a-5).
Haiinem pashocts faHHux suipakenmii: (g-2)a-7)-(a-4)a-5)=
={o?-7a-20-+14)-{g? - 5a-4a+ 20)=(a? -9a+14)-{a® ~ 9+ 20)=6.
[ipu N106OM 3HAYCHHH @ PAcCMATPHBACMAs PA3HOCTD OTPHLIATENBHA.
Mo3sToMy N0 OMpelCNCHUIO NepPBO¢ BHPAXCHUE MEHBIIE BTOPOTO, T. €.

(a-2Ya-N<(a~4)a-5).
Tpamep 7

Ecnu uncna a 2 0 n b 2 0, To BHNONHACTCA HEPABLHCTEO a;b 2Ja_b.
3aMeTHM, YTO BhpaXKCHHE %-2- HA3MEBACTCH CPOAAM APHMETHICCRIM MHCEN
a M b, BelpaxeHue Ja_b HA3LBACTCH CPEIHNN FCOMETPMHECKHM YHCce)t a W b.
TI03TOMY HEPABEHCTBO az;ba\/a_b HA3ILIBACTCH HEPARCHCTBOM MEKIY CPEAHNM
apadueTIecKHM A CpeTHEM reoMeTpreeckaM. flokaxeM STO HCPABCHCTBO ABYMS
CNocobaMu: areDpaHYeCkiM W TEOMETPHYCCKHM,

Anrebpamyecknil cnocol. PaccMOTpPUM DA3HOCTDL YHCEN f-:;-é H ab u

oNnpeAcnUuM 3Hak aTo# PA3HOCTH, BHICAWUB MOMHLIH’ KBRAOPAT PA3IHOCTH.

Q_Q_Ja—b=a+b—2\fa_b =(J;’-2JE-JF+(J5)' =(JE-J37
2 2 2 2

Yucnuress avod Apobu (J;_,ﬁ,')’ npy Beex aHadeHusx a 2 0 i b 2 0 neorpn-

Monyuaem:

LAaTeACH, JHAMCHATSND MONOXKHTCACH. l'lowouy BCJIHYHHA -@;ﬁlz 0.

Torra no oNpeneACHHIO NOMYJacM 5—"—'221/5 . Apobb M=O nph
2 2
J:—JE:O,T.c.upu J;=J3 M a=b.
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WTak, HEPABEHCTBO MEXKIY CPEAHHM ApHOMETHYCCKHM H CPEIHHM reo-
METPHYECKHM BHINONHACTCA H MPEHPALACTCA B PABCHCTEO TONBKO MPH a = b.

Teomevpuaccnit cnocol, Ha npamoit { noctpoum otpeskn AB (0arHO# @) H
BC (anvuoi b).

A a OB b CI
Havdinem cepeauuy orpesxa AC — rouxy @. U2 2108l TOUKH paarycoM

R="2—C=9—;-£ OPoBCACM NOAYOKPYXRHOCTS, K npamoit / us Toyex O u B

BOCCTAHOBHM MepHenuukyAapsl OF w BD no ux nepceceueHud ¢ noay-

a+b
okpyxuocthio. Toraa Annia otpeska OF =T — cpenvee apHipMeTHUECKOE

yucen a n b, JokaxeMm, 4Te LnHHa oTpeska BD =JE — CpenHee TeoMETPH-
qeckoe uYMcen ¢ B b, [l 3Toro paccMOTPUM NPRAMOYTOAbHBIC TPEYTAIABIHHKHK
ABD v CBD. Ouvi nonobHbl, T. K. ZABD=ZCBD=90° n £ZBAD=2BDC
{Yritl CO B3AHMHO MEPNEHAMKYAAPDHEIMH CTOpOHAMM). YuTeM Nponopumo-
BD _BC BD b 1 _
~5=35 " = pp OTKvaa BD* =ab BD=1Jab.
a+b

HAABHOCTE CTOPOX:

z«Ja_b . [lpy 3TOM pascHcTBO

H3 pucynka suawo, yro OF 2 BD wnn

BUNOAHAETCA, ecTi TOuKH O H B cosnagaoTr Ut AB= BC, 1. e.a=b.

Hepapeneso Mexay cpeqHHM apiMCTHYSCKUM U CPCIAHHM FEOMETPHYCC-
KHM OYEHD YACTO HCIIOALIYETCA NIPH JOKA3ATEILCTEE HEPABEIHCTS.

llpumep 8

1 2
JInst Boex umcen a M b NOKaKeM HEpaBeHCTBO < ;b +I21IG’+1iZ’+lj.

JAA NONOXHTEALHBIX YHCER a° +1 M 4 +] 3amMilicM HepaBeHCTBO MEXKNY

@ +1 . 241 >

a+
>Jle? +1)6? +1) wan > +lzJG’+lib’+lj.q'rou'rpcﬁona.uocb

AO0Ka¥aTh.

1I1. KorTpoJiblibie BOTIPOCH!

I. Ha nmpHMepax nokaxuTe ¢cnocoth cpasHEHHA YHCe.

2. Naifite onpeacncHiue cpaBHEHHA YHCEN a W b.

3. MoacHUTe yimBepcanpHE cnocol cpapHeHUs uxcen.

4. loxaxHTe HCPABCHCTRO MEXIY CPCAHHM apHOMETHUCCKHM H CPERHHM
TEOMCTPHYSCKHM.

CPCOHMM APHPMCTHYCCKHM H CPENHHM MEOMETPHYECKHM:




IV, 3amainse na ypoke

Ne 710; 714; 715 (a, 8); 717 (a, B); 719 (a); 724; 725.

V. 3anaime Ba aom

Ne711; 713; 715 (6, 1); 716 (8); 718 (6, r); 719 (8); 721 (a); 722 (a).
V1. Honpeaesne HYoros ypoxa

Ypox 78. CBoiicTBA THCIOBHIX HEPABEHCTD

Ifess: paccMOTpETE CBOHCTBA HCPABEHCTE H X NPHMEHEHHE K PEIIEHMO
3ana4.

Xox ypoxa
L Coolietie TeMM H DeAE YPOKA

I1. TloBTOpennte N 3aKpencHite MPOHICHHONO MATCPRAIA

1. OTBETH HA BORPOCH MQ AOMALIHEMY 3ANAHUI0 (pasop HEPELICHHEIX
3afay).

2. KoHTpoNib YCBOSHHA MATEpHANA (MHCBMSHHBH onpoc).

Bapaanr 1
1, Maifre ofpenenenus, Y10 YAcHo ¢ Gosbie yscna b.
2, CpasHurTe: a) -l-s-l-n% ,6)at+ 16 n 8a.

3. Noxaxwure HepaseHcTso (a-3)a+11)<(a+3)a+35).
Bapuaur 2

1. Haiire onpenencHue, IT0 MU0 & MEHBLIE 9HCIa 8.
2. CpaBHurte: 8) %u% ,8)at+25u 10a.
3. Doxaxure Hepaserctse (a—2)a+9)< (a+3)fa+4).

II1. Mzywenne HOBOIO MATEPRAAA (OCHOBNMIE DOHATHA)
IMpu pewenus 2aga% HEOBXOMHMO 3HATE OCHOBHBIE CBONCTBA MUCIOBMX
HEPABEHCTE, OTPAKCHHBIC B CIIGIYIOUIMX TEOPEMaX.

Teopemz 1. Ecnieg > b,rob<ancemma< b, 10b>a.

Ecnu a > b, To no onpeaeneHnio pasmocts 4 — b > 0. Ho Toraa Benwunna
b — a < 0, uro No onpefeNcHHIO o3HavaeT b < a,

Ecnn a < b, T0 no onipeaeAcHHIO pa3HocTh @ = b < 0. Ho Toraa BeaMvHMHa
b — a > 0, uTo o olpeAENSHHKIO 03HAACT b > a,

FeoMeTpHUeCKAs HUTOCTPALIHSA 3TOTO CBOHCTEA MPUBES/ICHS HA PUCYHKAX.

& & F
- . oo

b 3
Ecan a > b, To Ha KOOPAMHATHON NMpAMOIl TOUKA @ PACMONOMEHA MpaBee
To4KH b. Ho Toraa T04Xa & pacronioxeHa eBee TOYKH @, 9TO M 03HavacT b < a.

& & L.
v L -

a b
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Ecnn a < b, To Ha KOOPANHATHON NpAMoi TOYKA @ nexnT nepee ToukH b, Ho
TOLA TOUKA £ pacnoioxesa Npapec TOMKH ¢, YT0 ¥ 03HavaeT b > a.

Teopema 2. Ecrma<bub<ec,m0a<0c.

PaccmMotpiM PasHOCT:E @ — ¢ W MOKAXEM, YTO T8 PaSHOCTD — OTPHEATEIbLHOS
yucno, (g 3moro K pasHocTy npHOasHM H BHIMTEM YHCA0 b H 3aNIHLIIEM €€ B BHIS
a-c=(a-b)+ (b-c). Tak kak @ < b, TO BENUYHHA @ — b OTpUUATEABHA.
AHAIOTHYHO, TAK KaK & < ¢, TO pa3HOCTh D — ¢ TaKXe oTpuLaTeabla. CymMa g — ¢
OTPHUATEALHEIX CRAFREMBIX & — & K b — ¢, oveBrano, oTpuuaTeaLHa. Toraa no
onpeaeneHuio @ < ¢. [eoMeTpIECKA WUTIOCTPALINA 3TON0 CBONCTRA NPHBENEHA
Ha PUCYHKe.

b v L

a b c
Tax kak @ < b, To Ha koopaHnaTioh npaMoli Touxa b pacnonoxena npasee
TouxH 4. TaK KaK b < ¢, TO TOUKA ¢ PACNOACKEHA NpaBee TOUKH b |, Tem Gonee,
npasee ToukK a. Noaromy a < c.
AHANOTMYHO AOKAIHIBACTCH, YTO SCAM @ > b b > ¢, TO 0 > ¢,

P

> » L

c b a

Teopema 3. Ecnv g < b ¢ — moBoe uneno, roga+c< b+ ¢.

PaccMOTPUM pa3HOCTD Yucen @ + ¢ U b + ¢ n noaywum {a+c)-(b+c)=
=a+c~b-c=a-b. Tak xak g < b, TO pazHOCTL @ — b oTpHuATEALHA. [ToaToMy
paamocth (@+c)-(b+¢) Taxxe orpuuarensha. Torza no onpeacnckmio
a+e<b+c. feoMeTpUYSCKAA WLNOCTPALMA ITOTO CROKCTBA NPUBENCHA HA
PHCYHKe.

Y

& . - F
w b » v -

a atce b b+c
Tak KaK @ < b, TO TOUKA @ PACNIOACKEHA HA KOOPAHHATHOR OCH JleBee TOMKH B,
Touxa g + ¢ cMcllleHa OTHOCHTSBHO TOMKH @ HA TAKOE XC PACCTOAHHE, KaK H
TOMKA & + ¢ OTHOCHTENbHO TOMKH b. TloaToMy TouKa g + ¢ pacnosoXerna Ha
KOOPAHHATHON OCH JIEBEE TOUKH & + ¢ 1, CNcAOBATENLHO, g + c< b+ ¢,
Urak, ecn K ofiesM YACTAM BEPROIO HEPABCHCTRA HPHOABMTL OABO M TO Xe
UNCRO, TO BONYIHNTCR BEPHOE HEPABEHCTBO.

Teopema 4. Ecan ¢ < b 1 ¢ — nonoxuTenbHOe yncho, toac < e Ecnna < bn
¢ — OTPHUATCIBHOE MHCNO, TO ac > be.

PaccMOTpMM PasHOCTE G¢ — be K 3anyiIeM ¢c 8 BHE ac—bv:=(a—bk. Tax
KaK a < b, TO [1epBbil MHOXHMTEND ¢ — & B TPOHIBEACHHH — OTPHILATENBHOE YHCNO,
Ecau ¢ > 0, TO npon3BeReHHe [a&bk OTPULATENBHO H, CICROBATEABHO,

ac < be. Ecam ¢ < 0, To npowseeactine (g-b)k NONOXMTEABHO W, CAEAOBA-

TEALHO, d¢ > bc. [eoMeTpHyeCcKas HIUIIOCTPALHSA JTOTO CBodCTBa NpHBeacHa
Ha pUcylike (AnA ONPEASASHHOCTH YHUCAA & ¥ B NONOXHUTEALHML),



b
Y

c>0

0 a b a be
- . I . - » <0
be a 0 4 b

Tak KaK geAeHHE MOXKHO JAMEHHTHL YMHOKEHHEM Ha YHcho, oGpaTHOE
ACAHTENIO, TO CROHCTBO, AHANOTHHHOE PACCMOTPEHHOMY, CTIDABELTHEO H i
JENEHHA,

Hrak, ecan ofe SACTH PEPHOTO HEPABSHCTEA YMHOKNTE HUH PAZACINTE HA OAHO
1 TO Xe DOA0MHTETEHOE THCIO, TO DOJTYHTCY Bepase hepaBercTso. Ecan ofe wacty
BEPHOND HEPABCHCTES YMHOKETD HAN DA3NEAHTH HA OIHO B TO e OTPHUATEIRHOE
YHC/0 W UPH 3TOM H3MCHHTh INAK HEPARCHCTBA HA NPOTHBONONOKHMIA, TO
NONYIHTCN BEPROE HEPABEHCTRO.

I

Caencraue. Echiit 2 v b nosoxumensiise yucra v g < b, 10 %:»-E.

Pasnenum o6e wacTin HepaseHcTRa @ < b 1a nojoxHTENbHOE Yncho ab. [lpn
b
IT0M 3HAK HEPABEHCTBRA {110 TeopeMe 4) HC MCHACTCA, H TIOAYYACM :_b<E°
11

CoxpariM Hpofu B 3TOM HEPABCHCTBE H AONYIHM 3<; HIH {no Teopeme 1)
1. 1
—>—,
a b

PaccMOTpHM NPHMEPR HCNOB3IOBAHNA [IEPEMUCTISHRBIX CBMICTE HEpaBEHCT
1pH PelLeHNH 3aHAaY.

Hipumep 1

OueHHM nepyMeTy KBAIPaTa €O CTOPOHOH @ CM, ¢C/IH H3IBECTHO, YTO
18,1 <a< 18,2,

MepumeTp KBaApata co cropokoil a paper P = 4a. [oITOMY YMHOXMM BCE
YacTH JAHHOTO ABoitHOrO HepapeHcerea 18,1 < ¢ < 18,2 Ha NOADKHTEABHOE
uncno 4, I1o reopeme 4 nonyyaeM BCpHOE NBOHHOE HEPABEHCTRO TOTO XKe 3HAKA
18,1 - 4<a-4<18,2 4 umm 724 < P< 72.8. UtaK, nepumerp P xpaapara
Gonbse 72,4 cM, HO MeHbiue 72,8 cMm.

Hpamep 2
JlokaxeM HepaBeHCTBO 2’ +5 > da.

PaccMOTPHM BEPHOE HEPABEHCTBO (a - 2)‘ +1>0 (cyMma HeOTPHLUATEABHOIO
BupaxeHua (a—2F H NOAOXHTEALHONO YHCNa | GYLET NONOXHTENLHON BeJli-

ynnoi) WiH @’ -4g+4+1>0, nan a* —4a+35>0. K ofenm yacram 3toro
BEPHOTO HEPABEHCTBA NPHGABHM OZHO H TO X¢ uHeno 44, Toraa no Tcopeme 3
IOJY43cM TAK¥E BEPHOC HCPABCHCTEO 4° —4a+5+4a > 0+4g Wik g* +5> 4a,

4YTO K TPeboBANOCH NOKA3ATD.
QueHs BaXHO OOpaTHTL BHHMAHHE YUALIHXCA HA YeTK0S JHAUHS TEOPEM.
B npoTHBHOM CITyiae MOXHO MOAYYHTH Tpyiuie imnOKH.
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3 .
PaccMoTpHM BepHOE HepaBeHCTBO —2 < 3. EcnA HCNOABIOBITS CACOCTEHE
1 1

TEOpeMb 4, TO NOAYYHM HEPABEHCTBO —2>-5. KOTOPOE, OUCRHIIHO, HEBCPHO.
Ownbxa cBA3aHA ¢ TEM, YTO HCMONL3OBAHHOS CCACTEHE NPUMEHKUMO AHILb
€CAY offie IaCTH HCXOMHOTO BEPHOTO HEPABEHCTRA ABNAIOTCS NONOXHTENLHLIMH
yucnaMH. B 3ToM npHMepe neBas 4acTs BEPHOTO HepabeHeTRa —2 < 3 Gbtna

YHCHOM OTPHUATEALHEIM.

IV. KonTposiinie BONPOCH

1. CihopmymupyiiTe U goxaxure reopemy 1. Hdalite ee reomeTpuveckyo
AANOCTPALAKD,

2. Chopmynupyitte u DokakuTe TeopeMy 2. [TPHBEANTE ee reOMETPHYECKYID
HANOCTPAUMIO.

3. Chopmynnpyitte 1 JoKaxHTE TEOpEMY 3.

4. ChopmynHpyiiTe H AOKAKHTE TeOpeMy 4 H CIGACTBHE H3 Hee.

Y. 3apnanme na ypoxe

Ne 729; 731; 732(1); 733 (a, 6); 735 (a, B); 736 (6, r); 739 (a, m); 741 (B); 744 (a).

Y1. Japanue na nom

Ne730; 732 (a, 6); 734 (a, B,.11); 735 (6, 1); 736 (8, B); 738; 741 (a); 742 (a, 6); 743 (a).

V11. Ilonsenenie uToros ypoxa

Ypoxk 79, CroxeHne H YMHOKCHNE THCOBMX HEPABCHCTS

Ljeas: pacCMOTPETL IPYTHE CBOHCTRA YHCNOBRIX HepaBeHCTs M HX npuueuenne-
K PCLICHUEIO 3a0aY.

Xon ypoxa
L. Coolumenme TeMEI I EAR YPOKA

I1. [MosTOpenne H 3aKpentense DpolilcAROTO MATEPHANA

1. OrseTnl HA BOMPOCH N0 AOMALMHEMY 2aJaHHI (Pas6op HepelIeHHBIX
3anay).

2. KouTponib ycBoeHHS MaTepHana (MHCLMEHHEBIR Onpoc).

Bapanr 1
1. Horaxore Teopemy 1.

2. Chopmynnpyhire veopemy 3.
3. OucHwre peavvHy 5¢ — 2, ecnn 1,1 <a51,2,

4, CpapHMTe UKBCHA & H b, oM BepHO HepabeHeTso Ja—3b2 1.

Bapwanr 2
1. Horaxure Teopemy 2.
2. ChopmynupyitTe Teopemy 4.
3. OucHuTS BeAHMUHY ¢ — 4, conu 1,6<ag< 1.2,
4. CpaBHHUTE WHCAA g H D, CCH BCPHO HEpancHCTBO 40 -4b< -1,



1I1. H3yveHne BOBOIG MATEPHANA (ocuome DORSTHR)
PaccMOTPHM APYrHe CBOHCTEA YUCNOBMX HEPABEHCTB — TEOpPEMB O
MOMICHHOM CROKEHEH H YMEOKOHIAH HEPADEHCTD.

Teopema 5. Ecma < buc<d, 10 a+e<b+d.

K ofeuM 9acTSM HEpaBeHCTBA @ < & NpHGABHM YHCAO ¢ W NONYYHM BEPHOS
HEPABCHCTBO @+¢ < b+¢, AHanOTHYHO, K 0¢nM wacTAM HepabcHeTea ¢ < d
NpHGABHM YHCIO b M NOMTYYHM BEpHOE HEPABEHCTBO &+ ¢ < b+ d. CpaBHuBaa
IBa HCPABCHCTBA a+c<b+c B b+c<b+d, NonyyacM HCPABEHCTBO
@ + ¢ < b+ d. TeoMeTpHUCCKAn WTKCTPALUNA TCOPCMBI TPHBCACHR HA PUCYHKS,

¢ a ¢ d b atc b+d
JoxazaHHanA TeopeMa CIPABSAIMEBA H B CAYYAe NOYACHHOIO CIOKEHHS TpeX
u Gonee HEPaBeHCTE.

Htak, ecan caoXnTL NOYACHED BepHME WEPABLHCTEA OMHOTO 3HAKA, TO
MINIYIHTCA BEpHOC HEPABSHCTBO TOTO XKE JHAKA.

Teopema 6. Ecnu a, b, ¢, d — nonokwrensibie vichau a < b, c < d, 10 ac < bd.

YMHOXUM 0fe YaCTH HEPABEHCTEA @ < D Ha NONOXHTENBHOS YHCAO ¢ H
NONYMHM BEPHOE 11EPaBEHCTBO ac¢ < be. ARAMIOTAMHO, YMHOXHM 06¢ 4acTH
HepaBeHCTBA ¢ < d HA NONOXHTEABHOS YUCIO & H NOMYMHM BCPHOC HEPABSHCTBO
be < bd. Cpaniubsan ABa nepaseHCTaa a¢ < be M be < bd, nomydyaeM HEpaBeHCTBO
ac¢ < bd. [eoMeTpHYECKan HWIMOCTPALINA MPHBEACHA Ha PHCYHKE.

—|-———.-'—.-——-*-——-ﬁ'——————————————._—-————-.-—*
0 ¢ d a b ac bd

TeopeMa CIpaBeaIKBa W B CAYYae IHOMACHHOTO YMHOXEHRI TpeX U Gonee
HepaBeHCTE NMOAOGHOrO BHIA.

Hrak, ecan nepemiom®T: NOUNenino nepHMe HEPABSHCTEA OAHOTO 3HAKD
€ IOOXKHTCABIAIMA MACTAME, TO NOMYMHTCHA BEDHOE HEPABEHCTBO TOTO e 3HAXA,

O6paTHTe BHUMaHME YYAMXCA Ha Towtyo GopMympossy Teopemsl. Ecan
CPCON IHCEN &, &, ¢ 1 d HMeIoTCH cn‘puuammue, TO HepaBeHCTBO ¢ < bd MOXET
OKAZATECSH M HEBEPHEIM,

fpumep 1

PaccMOTpHUM HEpaBEHCTRA:

a)—| < 4 2 < 3. [Npn mo"LICHHOM YMHOKEHHH 3THX HEPABEHCTE TOJIYMACM
BEPHOS HEPABEHCTRO: —[ 2 <4 -3 wm -2 < 12,

0) —3 < 1 1 —2 < 3. TlpH nowneHitoM YMHOXEHHH 5THX HEPABECHCTE NTONYYaeM
HeBepHOe HepapeHeTBo: (~5) - (~2) < |- 3w 10< 3,

TaxuM o6pazoM, MpH HAPYUICHWH YC/I0BHA TEOPEMBI MOXET GHTE NOTYYCHO
KaK BepHoe, TaK H Heseplioe HEPABEHCTRO.

Cnencreye: ecnu g H b nonoxXHTENbHbE YHCAA H @ < b, TO g°<b” (n —
HATYPANBHOE YHCHO).

YMEOXHM NOWNCHHO 2 BEPHEIX HEPABECHCTE @ < b € NONOXKUTENbHBIMM JeROH
H 11paBoii YacTamH. Toraa nony M BepHoe HEPABEHCTBO g* < & (o Teopeme 6).

JoxalaHHEE CBOACTBA HEPAPCHCTD MOFYT GHITH HCIIONLIOBAHLL MPH OMEHKE
CYMME, Pa3HOCTH, NPOUIBEACHNHA H MACTHOIO.
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Hpusep 2

Myers 33 < a < 34 u 2 < b < 3. OUeHHM CYMMY, PA3HOCTb, NIPOM3BERCHHE H
9acTHOC YHcen a u b,

a) l'loqnenno CA0XKHKM P4 NAHHEIX }.lBOﬁHHX HepascHCTBA OAHOTO JHAKA
H TIOAY4YHM BEPHOE HEPABEHCTBO TOTO Xe JHAKA: 33+ 2<a+ » <34 + 3 unn
I5<a+b<37.

6) Ina OLCHKH pasHOCTH 4 — & cHAYANA OLICHHM YHCeNo —5. [ 91000 YMHOKKM
BOC HACTH HepaBeHeTRa 2 < A < 3 HA OTPHLIATENRHOS YHCNO 1. 3HaK
TIPH 3TOM Y3MEHHATCA HA MPOTHBONOAOKHEIN: 2 (=1) > b - (1> 3 - (=) nm
—2 > —b>—3,1.e.—3 <—b < 2. Tenepb NOMNEHHO CNOXNM B3 HEPABEHCTBA OXHONO
3HaKa 33 < g < 3y ~3 < =b < =2. [TonydHM BEPHOS HEPABEHCTHO TOTO XKE IHAKS:
B=-3<a-b<H-2um0<a-5H<32

B) IoYKHHO YMHOXKIHM JBa HEDABCHCTEA OARMIO JHAKA J3 <a <M Hu2<h<3
C MOROXUTSABHLIMH YacTAMH. TloNyYHM BEpHOE HEPABEHCTRBO TOTO XKe 3HAKA!
33-2<a <34 3m 66 <ab< 102,

i 1
r) Jdnd OUCHKW OTHOLUEHHA 3 Cllayana oUeHUM HHCAO 3' Tax kax

B HepaseHcTBe 2 < b < 3 Bee MACTH NONOXHTEMBHLI, TO BEPHO HEPABEHCTBO!
1.1 l

1
=>—>= T 2 =—<—<—_ Tenepb NOYWICHHO YMHOXHM JBA HEPARCHOTEA
25 3T 352 p y ABa HEp

1 1 1
ONHOrO 3HAKA 33 < ¢ < M K — <— < — ¢ NONOXKHTENABHBIMH YacTaMH. TTonyunm

3 b 2
BEPHOE HEPAPCHCTBO TOTO XX¢ JHAKA: 33--;-<a-%<34-—% wna (] <%< 17.
PacCMOTPEHHBIC CBOHCTRA HEPABEHCTB MCMIOJILIYIOTCH H NIPH MOKASATEALCTES

HEpADEncTs.
Hpumep 3
JloxaxeM HepascncTso @ +5° +0* 2 ab+be+ae.
st wicen &Pu B sanvileM HEPABEHCTBO MEXIY CPERHUM apHpMETH-

YCCKHM H CPCIHHM TCOMCTPHYCCKHM: az;bz 2N B =laf{=ab (oucsunno,

40 15 MOBOTO YHGAR X BEPHO HEPABEHETBO || 2 X ). Brulo modyyeHo Beptoe

a+h
2

HEPaBeHCTBO 2gb. AHANOTUYHO 3aMHUINEM elie ABa HEPABCHCTBA

f
2
f0 3JHaKE W MNOAYYMM BEPHOC HEPABEHCTBO TOro e 3iaxa:

2 9
azzb + b ;cz + 02;‘:2 zab+bctac nnu a* + b+ 2 ab + be+ac. 3JavetM,
YTO HEPABEHCTBO ODPANIACTCA B PABEHCTEO TOABKO NPA 4 = b= ¢ (MMCHHG B 3TOM
CAYYAE KAXAO0S H3 1HEPaBEHCTB MEXAY CPEHUM apuhMeTHYECKHM H CPealiiM
rcoMeTPHYSCKUM 00pULLACTCA B PABEHCTBO),

@+
zben 7 2 gc. Teneptk (OMIEHO CROXHM TPH HEPaBEHCTBA OAHO-




1. ChopmynupyiiTe H AOKAKHTE TCOPEMY 3.
2. ChopMynHpyHTE H AOKAKUTE TEOPEMY O M CNIEACTEHE H3 HEE.

V. 3ananne na ypoke

Ne 747 (B); 749, 750; 752; 754; 756.
V1. 3ananue ua JoM

No 747 (a); 748 (a); 751; 753; 755; 757.
YII. Teopueckne 3a33RNA

1. JoKaxkuTe HepaBeHCTER (RCTIOAL3YA HCPABCHCTBO MeXOY CPCOHHM

APUPMETHYECKUM H CPEINHM NeOMETPHYECKHM):

a) @ +¥ >2%al;

6) %+%2 2 (a, b — YnCIa ORHOTO 3HAKA),

4h
B) -9—a—+-—-2 12 (g, b — yncna onHoro 3Haka);

r E§i+ﬂ>5‘/'(azo),

a-zr9 a+16>7f{a20),

e} (4:1’+.':oXa+b’)24a%2 (a,620);
x) (@+1)b+1)Xab+1)28ab(a, b2 0);

3) {(a+b)ab+9)212ab(a, 52 0).

2. Haitaure:

a) HAUMERbILIee 3HAUEHHE BLIpAXENHs X + ¥, ecim = 16 wx > 0;

6) HanMEHbILCE 3HAYCHME BupaxeHnd 3x + y, ecnuxy = 12y > §;
B) HaHOONBILCE 2HAMCHHE BRIPAXECHHUS Xy, cCAn X + y=8ux, y > 0;
r) HauGoNBWee 3HAYCHUS BRIpAXKSHMA Xy, eCiM Ix +y=30u x, y > 0.
Omeaemui; a) 8; 6) 12; ) 16; 1) 15.

3. Hallnure HauMeHbBILIEE 3HAYCHHC BLIPANEHNA:

a) 3x+lxz- (>0 0) 4x+—2— {(x>0)
py 2E=3x48 ‘j’“s o> 0); e) ——-xz'ix” x> 0).

Owmeerms & yrasanun: a) 12; 6) 12;

x'+13x+36 36
B) 25, 3aNMCATL BHPAKEHHE B BHAC ——;——-— x +13;
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x’+25x+100=[x+% +25;

X

r) 45, 3anucaTh BHPaKeHHE B BHiIE

I) 3, 3aNHCcaTh BHPAOXEHHNE B BHAE [2.):-&%]—5,

€) =3, 3aNHCATD BMPAXCHNE B BHAC [x+-:—]- 7.

4. Haitaume nanGoNbilee SHAYEHHE BHPAKEHHS:

x x2

Ve &0 ) S ea’

ox >0y 3x >0)
B) (c+1Xx+9) (x> 0); 0 Ce+2)x+18) &> 0y

2x Sx
T ) o Ters 7O

1 | 5 3 1

Omeaemui; a) :'-,6) K B) % r} EvE n} 3 e} 1. ¥kazaHue: pacCMOTPHTE

gbipaxeHHe, OOpaTHOE HAHHOMY, M HafAMHTEe &r0 HAMMEHBIISe 3HAMEHHE
(aHanorW4HO 3amanHwo 3),

YII1. Hoapencune HFOTOB YPOKA

§ 12. HepaseHCTBa C OQHON NEPEMEHHOW 1 VX
CUCTEMBI

Ypoxn 80—-81. Yncaosuie NpoMEKYTKH
Iless: paccMoTpeTh H3OOPAXKEHHE W 3AMHCH YHCIOBLIX NPOMEXYTKOB.
Xon ypoka
1. Coofmenne TeME! H e/IN YPOXa

11. fosTopenne i 3aEpemenie NPOKICHNOND MATEPBANR -
1. OTBeTs Ha BOTPOCH MO JAOMALHCMY 3ASaHWIO (pa3fop HepeIICHHLX

3apay).
2, KOHTPONE YCBOCHHS MATEPHANa (THCHMCHHBIH GNpoc).
Bapuant 1
1. Jokaxure TeopeMmy 3,

2. OueHure BeAHINHY Jg-4b e 5<a<bu2 <h<3,

3. Hafl/IHYC HAMMCHBIHGCE HAYCHHUC BMPAXKCHHS .41‘2_.'_;:1___*'_9 (> 0).

Bapuasy 2
1. Jogaxure Teopemy 6.
2. OueHHTE BEARYHHY S¢-2b,ecnn T<a<8n3I<b<4.



Sx
3. Hailigume HakMeHbLIEe 3HAUEHNE BHPRXKEHNS O —3x+4 {x > 0).

II1. H3yseuse BOBOIO MATEPHANS (OCHORHLIC NOHATHR)

HasecTHO, Yr0 KAXKA0E YHCAO X HA KOOPIHHATHOU NpaAMOil H3o6pakaeTcs
TOYKOH. TaioKke BepHO H O0DATHOE YTBEPXACHHE: KAXIA% TOMKA HA KOOpOH-
HATHOH NpAMONA COOTBETCTBYET KAKOMY-TO uYHCAY X. PacecMoTpHM Ha
KOOPAHHATHON npamMoil TOYXH ¢ KoopanraramMy —5 u 4. Ecan Touka
pACTIONGXEHA MEXAY HHMH, 10 ¢ COOTBETCTBYET YHCAO X, KOoTopoe Donbilie
YMCAa —5 ¥ MeHbIIe YMCIa 4 (T. €. YNCIO X YAOBJIETBOPAET IBOHHOMY
HepapeHCTRY —3 < x < 4).

— LG o
-5 X 4

Beptio 1 08paTHOS YTREPXKICHHE: €C/IH YHCIIO X YAOBACTBOPACT HEPABCHCTBY
=5 < x < 4, TO H& KOOPAHHATHON OCH 4Mel0 x u30Bpaxaercd Toukol,
PACTIONONEHHON MEXIY TOIKAMH ¢ KOOPAMHATAMH —3 A 4. MHOXECTBO BCeX
YHCEN, YAIOBASTBOPAKIIHX YCAOBHID —5 < x < 4, HASMBAKT MHCAOBMM
IPOMEYTXOM (HIH MPOMEXYTEOM) OT —35 10 4 W ofozHavalor cuMbponom (—35; 4)
{TIDH 3TOM YHTAIOT «[IPOMEXYTOK OT —3 A0 4»). Taxoilt npoMexyTOK H3o0paxeH
(3ALTPHXOBAH) HA PHCYHKS. 3AMCTHM, YTO KpYFHikle ckoOKN B cuMmboie (—5; 4)
YKA3LIBAIOT, YTO TPAHMLIL —5 ¥ 4 8 PAcCMATPHBAEMbIi IPOMEXYTOK HE BXOAAT.

B MaTeMaTHKE pacCMATPHBAIOTCA W IPYTHE BHIH MPOMEXYTKOB. B Tatnune
19 KaKAOTO BHAA YHCNOBOTO NPOMEKYTKA NPHBCICHK ¢T0 H300pAXCHHE Ha
KOOpARHaTHOH OCH, 3amMUCEk ¢ MOMOILIbLI0 HEPABEHCTR, 0003HAGCHHE M
NpOYTEHHE,

Jannce Obowa-
TeomeTpieckne mOSpIREHRe © NOMOLIWO v Mponrenns
MCPABRHCTS
JEpyss—r————
-3 i =i<x<4 (=5:4) Tiposcxyrox of =5 204
T —Sac#,
" % ~5Ex54 1=54] nm“‘“'“’:‘;":; 0
— . | Tposexyrox of =5 04,
% 4 —5sx<4 [-5:4) a8
—iiii , Mpoucxyroc or—5x04,
% " —5<xsa (~5: 4] |
E—— - - S
p xrd @ +a) TpoMexyTor or 4 50 NS
TiposcayTOxK 0T 4 A0 TRIC |
_" ———— * x4 4 o) BecxonsIROCTd,
WRANHLAN 4
— A .,
3 2< b (=02 =$) I'Ipunmmxorm_ngc
e A, MIPoWEXYTOK O MIHYS
-3 xs5-5 {—wi 3] GeoxOHETHOCTN RO
~3, SKmouan ~5

3aMmeTHM, YTO eCAM TPAHHYHAS TOYKA B MPOMEXYTOK He BXOZMT, TO Ha
KOOpAWHATHOH OCH oHa u3obpaxaercd mycToll Toukoit U B o6o3HaveHUN
APOMEXYTKA BHASAAcTeA Kpyrol ¢ckobkoll, Ecau rpannyYHas TOYKa B
MPOMEXYTOK BXOANT, TO HA KOOPAHHATHOR OCH OHa H306paKaeTca JanonHeHH okl
TouKoi H B ofo3HaYCHMM MPOMEXYTKA BRACTACTCH KBaapaTHOi ckobKkoH,
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MHOXECTBO HeliCTBHTENBHBIX YHCen H3o0paxaeTes Beell KOOPARHATHOH
nMpAMOi. 310 MHOXECTBO 0G03HAYAIOT (—o0] +w0) (YHTACTCA «NPOMEXYTOK OT
MHHYC GeCKOHEHHOCTH A0 IS GECKOHCHHOCTHY ),

Ana aancHeitiiero oBCY:XACHHA TEMBI PACCMOTPHM HEKOTOPLIC MOHATHA
TeOpuH MEORECTS. MHOXECTBO OTHOCHTCA K TICPEBUYHAIM HEONPCACAACMEIM
TIOHATHAM (NOACGHO NOHATHIO HATYPATHHOMD YHCAA, TOYKH, IIOCKOCTH H T L),
ItosroMy noa MHoOMecTBOM GyAeM MOHMMATE COBOKYNHOCTL (MAM HaGop)
2NEMEHTOB, OTOGPaHHLX MO ONpeAeReHHOMY MPH3HaKy (MPH3IHAKAM).
Hanpymep: MHOXKSCTBO XHHI B Xady, MHOXKECTBO TOMEK AaHHON GHIrypH,
MHOXECTBO ABYIHAYHMX HATYPATLHLIX YHCEN M T. A. 3aMCTUM, YTO MOHATHE
«MHOXECTBO He CIISOYET TOHHMATh KAK COBOKYITHOCTD, COBCPXRADEYIO ¢MHOTO»
ANEMEHTOB. MHOXECTBO MOXET COASPXATL OAMH, ABA H T. 4. SneMeHTa. Bonee
TOTO, B MATEMATHKE TIPHXOAHTCSA PACCMATPHEATDL M MYCTOE MHOKECTBO, KOTOPOC
He COACPXHT HH OAHOTO neMenTa. Hanpumep, MHOKCCTBO KHNE B ZTAHHOM
wkady (a wKad MoxeT OWTL H OACKHLIM) MOXKET OKAATLCA MYCTHIM.

Muoxectea 06biuHo 0603HAYANT NPONMHCHHMH BYKBAMH NAaTHHCKOFO
anasyTa: A, BN T. 4., 8 HX SNEMEHTH — CTPOHHBIMH GyKkBamu: &, b, ... [Tycroe
MHOXeCcTBO 0003HAYAIT CUMBOAOM . Eciiv MHOXECTBO A COCTONT K3 i

AMEMEHTOR a,, 4, ..., d,, TO MUIUYT A=1{g,,0,,...,a,}.

TOBOPAT, W10 «NIEMEHT & TIPHHAIICKHT MHOKECTBY A» H 3aIHCKIBAT a€ A
Wi A 2 a (A COTEPENT ). «INEMCHTA @ HE TPHHATACKHT MHOXECTRY A» (A He
COHEPXHT @) 3AMHCHLIBRIOT TAK: € A WinA B 4.

Hpunmep 1
flycTs A — MHoXecTso idp, T. €. A={0,1,2....,.9}. Toraa, oucsmmio, 7¢ A
HilleAd. :

PaccMOTpHM IBC OCHOBHME ONEPALHH HAl MHOXCCTBAMH: NEPEceueHUe
MHOXECTE M 00beAHHEHHE MHOXECTE.

TMepecevesnscM MHOXSCTR A M B HaskIBAIOT MHOXECTBO, COCTOALLICE H3 BCEX
INEMENTOR, MPHESATEAINNM onHoBpesenno obowm muomectsan. [lepeceueHue
ITHX MHOXECTB 0503HAYAIOT cimBonoM A[) B.

Hpumep 2

Tlycrs aaHb MHOXecTBa A= {2,3,57,9} n B={1,3,7,89}. Tax kax wucna 3,7
1 9 OIHOBPCMEHHO NPIHALICKAT 0GOUM MHOXKCCTBAM, TO ITH HHCAA ABIAKITCH
aneMeHTaMK MHoXecTBa ANB , 1 e. ANB={,79}.

MoxHo AaTh HAMAAHYK WUTIOCTPaLMIo Takoeit onepatuHn. ITycte A B—
MHOXKECTBA TOMEK SAHHBNX Duryp. Torma dwirypa, agifiomanca obineHi 4acThio
duryp An B, CONEPXUT TOIKH, ONHOBPEMEHHO NPUHAIEXALIE YTHM (DHTYPaM.
[MoaTomy 374 0B11AA YACTH — AIEPECEtCHHE JAHHMX MHONECTE A B (BHinereHo
asoiinol WTpUXOBKON).



Ecnn mHOxccTBA A 1 Bmwommmwmmx
MHOXECTE ByneT mycToe MBOXECTRO.

Obnepmennem MHOXECTE A M B Ha3BIBAOT MHOXKCCTBO, COCTORLLIEE H3 BCEX
WEMCHTOR, OPHEATICAAINNX X0TA 66l onnomy M3 HTHX MHOXecT. OGbeIHHEHHE
ITHX MHOXECTs 0Bo3HayaloT cHMBonom A B.

Tipumep 3

Eule pa3 sepHeMcA K npuMepy 2. OuaTh paccMOTPHM MHOXCCTBA
A=§23,579} v B={1,3,7,89}. Tak xak uncuia 1, 2, 3, 5, 7, B, 9 npuHaLICKAT
HAH MHOXSCTBY A, WiIH MHOXECTBY B, wivt o6OHM 3THM MHOXECTBAM, TO 3TH
4HCIa FRISIOTCA anemeHTaMu Muoxectsa AU B 1. e. AUB={1,235,7,89}.

Jaan WioCTPALMIO TAKOH ONepaLvi. 3aTpuXxoBatiHasi GUrypa colepkiT
TOYKH, NpHHALNEKaNKE wiH urype A, wan ¢purype B, Hnu oBeHM >THM
durypam. NoaroMy saurtprxosaHHas GpHrypa — odseammee IAHHBIX MHOXCCTB
An B,

Tenepb paccMOTPUM MHOXECTBa, NPSACTABASOIME CoO0H HHCAOBHC
NPOMEXYTKH.
Hpumep 4

a) Ha prcynKe H300paxcHu npoMexkyTxH |—2: 3y u(l; 5]. NMpomexyrok (1; 3)
ripencraiger coboll 1x obiiyio yacTe.

-2 l k] 5

HNooromy npomexyTok {1; 3) arnsetca nepeceveHmem npoMexyrkos [—2; 3)].
210 MoxcHo FanHcaTh Tax: [—2; 33N (1; 51 = (1; 3). Mpomexyrox [—2; 5] aenserca
obbemmnenmer NpoMexyTkoB |—-2; 3) 1 (1; 5], T K. Juobast TOMKA [POMEXYTKA
[—2; 5] NPHHABACKKT MAH NPOMEXYTXKY |—2; 3), win npoMexyTky (1; 5|, wnu
0GOMM NPOMEXYTXAM ONHOBPEMEHHO. 310 MOXHO 3anucaTh Tak: [—2; 3) |3 (1; 5]
=[-2; 5].

N/ /7 /2 A /1 /7 7/ 2/ 7/

-1 1 3 5
6) Ha pucynke RaoBpakeHnl npoMekyTki [—2: 1) 1 (3; 5]. 3T™H npoMexXyTKH
He HMEIOT 061X Touek. [To3roMy mepecesereM FrHX NPOMEXyTKOB ABIAETCH
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NYCTOE MHOXECTBO, T. €. [—2; 1)1 (3; 5] = &, O0nensnennem STUX HIPOMEXYTKOB
{—2; YU (3; 5] apnaiorcs ¢caMM STH NPOMEXYTKH (3 HE OAHH MPOMEXYTOK),
T. K. JTioGan Touka w3 MHOXecTss [—2; 1)L} (3; 5] npHniagaexuT wan npoMexyTKy
|=2; 1), nnr npoMexyTKy (3: 3].

IV. KonTpoasHrie BONpocs

1. lMprseaute NpUMepL PasHLIX BHAOB SHCAOBLIX TIPOMEXYTKOD.

2. BaiiTe onpeaciicHue nepeceyents 1 ofbeAMHEHHS MHOXECTB A U B.

3. PaccMOTpHTE ABA IPOMEXYTKA. YKAKHTE HX NepeceseHMe H O0LeIHHEHHE,
Orner oGocHyliTe, -

V. 3aganne na ypoxe

Ne 761 (a, B, %); 763 (a, r); 764 (B, 1); 765 (a); 768; 770 {a, 6); 771 (a); 772; T74.(6, v).

VI, 3apanue Ha noM

Ne 762, 763 (6, B); 764 (a, 6); 765 (B); 767; 770 (8, 1); 771 (B); 773 (1, 1); 775 (8, 1).

YII. Teopueckne 3aTanns

1. Haiiaure nepeceucHue i oObCAMHCHHC MHOXCCTB A H B,

8 A=1,567,10,1214}. B={23589,11,12}.

6) A={A,5,I 1,E, X K}, B={B,B,E,K,. I.M}.

8) A={Ons, fTemn, FOpa, Teria, Bosa}, B={Kams, ITems, Bums, Jena, Muua}.
r} A — MHOXCCTRO HATYPAIbHEIX ABY3HAMHEIX YHCEN, B — MHOXECTBO YHCEN,

KPATHEIX 5.
JU) A — MHOXECTBO OTPHUATENBHELX LENBX YHCeN, B — MHOXCCTEO UMD,

2. Haitaure nepeceticHue ¥ o6peanHenne muoxects A, Bu C.

0 A=§,3568.11}, B=,571112}, C=,56911}.
6) A: (~3; 5) B: |-4; 9 C: (—=2; 4].

VI11. Noageneane HTOTOB YPOKA

Ypoxu 82—83. Peiiensnie Hepaseacys ¢ o1uoi nepemenno
Ileau: paccMOTPCTh NOHATHE PCIICHHA HEPABCHCTBA, OOCYAKMTE PCLICHHO
JHIEHIILIX HePaBEHCTR ¢ OHOW nepeMeHHOI,
Xon ypoxa
1. CooGumesne TeMM B HEAH YPOKS

IL Tlosropenae 4 3aKpenAcnUe APOHACHNONO MATEPHANA

1. OTBETH Ha BONPOCH MO JOMALUIHEMY 3a04HHIO (pas30op HepewleHHBIX
3anad). .

2. KoHTpoan yeBocHHS Matepiata {(caMoctonTentHan paboTta).

Bapuanr 1
1. HafauTe nepeccucHue i odbeanaeHne npeMexyrkos (—35; 1 » [-2; 3],
KCIIOALIYH KOOPAUIIATHYIO NPAMYIO,



2. MepedHCauTe AEMEHTH NepeceueHmsi Tpex MHoXecTe 4, BU C, ecom A —
MHOXCCTBO HATYPANBHBX ABYIHAYHBIX YHCEn, B — MHOXECTBO YHCEN, KpaTlibix 4,
C — MHOXECTBO YBCES, KPATHLIX 7.

Bapwanrt 2
{. HaitauTe nepeceverre H 00beaHHEHNE NIPOMEXYTKOB [«6; 2) 1 (—3; 1].
2. TlepeunC/ANTE ANEMEHTE EPECENEHHS TPEX MHOXECTB A, B C, ecrn A —
MIIOXECTBO HATYPANbHHIX HBY3HAUHKX YHcen, B — MHOXECTRO HHCEA,
KpaTHuX 3, C — MHOXECTBO YHCEN, KPpaTRpix 9.

1. Hayuesse ROBOIO MATEPHANA (OCHROBHLIE TIORATHA)
Hpunep 1

PaccMOTPHM HEpaBeHCTBO x* + 16 > 10x. TIpH OIAUX 3HAYEHHAX NEpeMen-
HOH X MaHHOE HEPABSHCTBO ODPALLAETCA B BEPHOE YNCITOBOS HEPABEIICTEO, a
ipu Apyrux — HeT. HanpumMep, nogcraniM BMECTO X YHEAO 9 H NOYIHM BepHOE
uepapeHcTno: 9 + 16 > 10 - 9 win 97 > 90. Ecau BMECTO X  TIGACTABMM YHCIO 5
H TIQAYIHM HCBEPHOS HepaecHeTBe: 3° + 16 > 10 - 5 man 41 > 50. Iodromy
YHCRO 9 aBnAeTCA PEIUICHHEM AAHHOrDO HEPABEHCTBA Xx°+16>10x HiH
YAORIETBOPHET ITOMY HepaBeHCTRY. JIETKO NPOBEPHTD, HTO PEIICHHAMH 3TOIO
HepaBelcTBa ABRITIOTCH, HAanpHMep, yucaa —2; 1; 10; 100. Hanporue, uncna 2;
4.5: 6; 7 He 5BNAIOTCA PLIICHHAMH JTAHHONO HEPABEHCTEA.

PemenneM HEPABEHCTBA © OHOM NCPEMEHHOM HA3LIBAIOT TAKOE IHAYEIHe
nepeMennoil, xoropoe ofpamaer ero B BepaOE TNCAON0E HepanencTeo. Pennime
HEPABEHCTRO — 3HAUNT HANTH BOE £10 PeIeHNS WK NOKAZATD, YTO PCINICHUH HeT.
HepaieHCTna, HMEIOME O0HH N TE K¢ Peiicln, HALBAIOTCS PABHOCHALHEIMNY,
HepaveticTsa, ne nvesomme pelensit, TAKKE CHHTAIOT PABHOCHILAMMN,

Tpamep 2

20 paBHOCHILHEL, T. €. PCIICHHEM

a) Hepapencrsa 2x -6>0 W 39

KAXIOTO HEPABSHCTBA ARIAIOTCH YHCa, Gonblone Yuena 3, T e, x > 3,

6) Hepapencrna x* +4<50 n ’xi +3<0 takxe paBHOCHALHEL, T. €. HE UMCIOT
pelcHuii.

B) HepaseHcrsa 3x=620 H 2x > 8 HepaBHOCHABHH, T. K. PEWICHHE NICPBOND
HEPABCHCTEA X 2 2, 8 PEIICHME BTOPONO HEPABCHCTRA X > 4.

ITpu pelieHHH HEPABSHCTS HCNIOALIYIOTCA CeAYIOlIHe CBoficTBa:

1. Ecar W3 omRo#f YACTH HepaBeBECTRA NEpeHECTH B apyryw Jnoboil wiew
€ NPOTHBOTIONIONCHLIM JHAKOM, TO NOAYYHTCH PABHOCHABHOE ¢MY HCPABCHCTEO.

2. Eciiy o0e 4acTH HEPABEHICTBA YMHOKHTE HAH PATEENETE HA OJTHO U TO XC
NORKHTENMHOE YHCAO, TO NOAYYHTCA PARHOCKIMIOE CMY HCPABCHCTEO.

Ecnu ofe wacrm HepaBeHCTDA YMHOMHTE WIH PASREINTE Ha OAHO H TO K¢
OTPHEATCBROS YHCN0, HIMEHNE (IPH 3TOM 3HAK HEPABCHCTBA HA APOTHRO-
moRORENE, TO NOMYUKTCH PARHOCKHIMAOE CMY HEDABEHCTEO.

fipsep 3
Hepanericteo 24 — 3x < 0 pasHocH/IbHO HepaBeHCTBY —3x < —24 (nepenecan
vie0 24, HIMEHHB IHAK HA NPOTHBONONOXKHENN, B NpaBy1o yacTs). Heparcrerse
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—3x € —24 pABHOCHIBLHO HepaBEHCTBY X 2 § (pasnenmH o6¢ YacTH Ha OTpuLIA-
TEABHOE YHCAO —3 H HIMEHILTH 3HAK HEPARCHCTBA HA IIPOTHBOTIONOXHBIH), UTO
H ARNACTCA PELUCHHEM JAHHOIO HepaBeHCTRa 24 —3x 5 0.

ChroiicTua | 12 HePABEHCTE MOXHO AOXA3ATH, MCTIONB3YS CBOHCTRBA MHCNOBMLX
HCPABCHCTB. TI¥CTh HEKOTOPOS YHCAO @ ABAACTCA PCIICHHEM HEpPABEHCTBA
24— 3x 20, T. ¢. ofpawiaeT CTO B BCPHOS YHCAOBOC HepapeHeTBe 24 - 32 < (.
FpuGaBum K 06EUM YACTAM 3TOMO IEPABEHCTEA UHCRO —24 M NORYUHM RCPHOE
HEPABEHCTBO: 24 — 3@ — 24 £ 0~ 24 win —3g £ —24. D10 HEPABEHCTEO O3HAYALT,
YTO YHCIO ¢ RBAAETCA pelieHNeM HepaBelicTBa —3x £ —24.

BHAO OOKA3AHO, YTO KAKADE PEIICHHE HEPABEHCTRA 24 — 3x < 0 apnaeTca u
PelUEHHEM HEPABSHCTBA ~3X S 24, Paccyxk1aa aHaNOrHYHO, MOXHO TTOKA3ZATD,
1O KAXIOE PeIlicHAE RepaBeHCTBa —3x S —24 GyaeT K pelleHHeM HepaBeHCTBa
24 — Ix 20, TakumM oBpasom, HepabeHCTEa 24 — 3x S 0 1 —3x £ —24 UMEIOT OIHH
W TE XE PeLeHHS, T. €. SIBNAIOTCS PABROCHILILIMY. [TOROBHBMK PACCYRICHUIMMK
MOXKHO fIOKA3aTh, UTO HEpaBeHCTBAa —3x £ —24 M x 2 § Takxe Gyayr
PABHOCRNERLING.

AHANOrKYHO AOKAZLIBAECTCA, UTO K B 001IeM ciyyae ceoiteTea | u 2
HCPaBEHCTB BRIMOAHAKITCA.

PaccmoTpuM peieHHe Reiibix RepaBencTs.

Hepasencreo Buma ax +bv 0 (rme v — 3HaK CpaBHEHHA, MOXeT GLITH OIHHM
K3 enenyiowmx;: >, 2, < HAK < 0) RA3LBaI0T THHCHAMM HCP3BCHCTEOM € 0ol
nepemenyodl. 3aMeTHM, YTO NcBad YACTH NHHEHHOTO HCPABEHACTBA ABNACTCH

aupciinod drynxitelt,

flpumep 4

Pewrum HepapeHeTBo Sx<3x+15.

MepeneceM cnaraemMoe 3x ¢ NPOTHBCIIOAOXKHEIM 3HAKOM B JICBYIO 4aCTh
HepasercTBa: 8x-3x <15, Tpuseaem nonoGueic wieHsl: 5x < 15. Pasacanm
ofie 4acTH HepaBEHCTBa HA NOJOXHTEABNOE YHCAO 5 (IPH ITOM 3HAK
HCPABCHCTRA COXPAHACTCA) M NoAy4acH x € 3. MuoxecTso pewuenuil NaHHOrO
HIEPABeLICTBA COCTOMT U3 “MCEN, KOTOPEIE MEHBILE WM PABHE YHcny 3. Taxkoe
MHOXECTBO NpeacTanIAeT coboH TUCIHOBOH NPOMEKYTOK (—oo; 3], Haobpaxen-
Hufl Ha pucyHke,

L i e
3

Tpumep 5

Pewmn nepapeHctso 3(2x—1)> 20x+2)+x+S5.

PacxkpoeM cKOSKH B OBCHX 4aACTAX HepaseHeTBa: 6x-3>2x+44x+45,
MMpusenes B npasoit yacTH mofnobHble waeHbl: bx ~3>3x+9. [lepeHecem
C MPOTHBOTIONOKHBIM 3HAKOM YicH 3x H3 Npapoil YaCTH B NEBYIO, A wieH —3 u3
Nenoii yacTi B npasylo 6x—3x>9+3. Onare npHseacM NOLOGHLE YREHLI
B 00CcHX vacTdX HepaBeHeTBa: 3x >12. PajacauM ofe yacTH HepaBeHCTB2 Ha
NOAQKHTEABHOS YHEAO 3 (NPH J10M JHAK HEPABEHCTEA COXPAHAETCA) H 110AYYAEM
X > 4. MHOXeCTEO pelllcHAH HAHHOIO HCPABCHCTBA COCTOMT H3 BCEX MMCen,
Goabwnx 4. Taxoe MHOXECTBO MPCACTARIACT COBOH MPOMEKYTOK (4; +0),
H30GpaXEHHBIT Ha PHCYHKE.



Peuspm HepaBeHCTBO

HaumcHswMit oB1inA 3HaMeHaTCib Apo0e, BXOAALIMX B HEPABEHCTRO,
pabeH 12. FloatroMy yMHOXWM ofic 4JacTH HCPABCHCTBA Ha MOIOXHTSALIOS
Ix+2 A2+

yucno 12, 3HaK HEpaBEHCTEA MPH STOM COXPAHAETCA, M MOAYYaeM:

+£-§—|—-12>£;—2-12+9-12 i (3x+2)-3+(x-1)-4>(x+2)-2+108, un
9x+6+4x-4>2x+4+108. MNpuseaem noroGHbE YACHH B 06EHX YacTax
HepabeHeTBa 13x+2>2x+112. lMepeneceM uAeH 2x B JEBYI0 Y4CTh
HEpapeHCTsa, 4 YHCAo 2 — 8 npaByo: 13x - 2x> 112 -2, MpuseneM nogoGube
ynennd 1 1x > 110, Pasgenum obe HacTH HEPABCHCTBA HA MOAOXKHTENBHOE YHCNO
11 u nopyumum x > 10, T, ¢, npoMexyTok (10; +e2),

PazymeeT, kak ¥ muHefiHOe ypaBieline, IHHeHHO HEPASEHCTRO MOXET He
WMETL peniesili 1100 ero pemietmem OyaeT moboe w0,

Tipumep 7

Pewum HepaveHeTeo {x—2)—(x—3)> 4(x-1).

B ofcHX 4acTAX HePaBCHCTEA packposM CKOGKH: Sx—10-x+3>4x-4,
NpHBEaeM MOROGHbIE YACHE: 4x —7 > 4x - 4. [TepeHeceM WieHH HEpaseHCTRA,
JaBHCALIME OT X, B JICBYIO YaCTh, & YHCHA — B NPABYIO YacTh: 4x—-4x>-4+7.
JannuieM (Nocie NpUBSACHNR NONOOHKX 'WICHOB) HEPABCHCTBO B sHae (- x > 3.
Tak Kaxk npu A00OM IHAYSHMY X MONYUEHHOE HepaBeHCTso obpamaerca B
HEBEPHOC HHUCAOBOE HepaBeHCTRO 0 > 3, TO JaHHOe HepaBeHCTBO pelleHHN He
HMECT, T. €. x& I,

Tipamep §

Pewnm nepaserctso 2(x -3)+2x+1)2 4(x-2).

Packpoem ckoBku B 0DeHX uacTax HepapeHcTBa: 2x—6+2x+224x-8 u
npHBeneM NoBoOHEIC YneHbl; 4x—424x~8. [lepeHeceM WICHH HEpaBEHCTRA,
3ABHCALLHE OT X, BJIEBYIO YACTh, 3 YHCAA — B NMPRBYIO YacTk: 4x —4x & -8+4. [locne
NPHBEACHHA NOXOOHBIX WICHOB JANHILEM HEpPaBeHCTRO B BHoe 0 - x 2 —4, Tak xak
NIPH MOGOM 3HAEHIH X NTOAYUIEHHOE HEPAPSHCTED OGPAILIACTCA B BEPHOS YHCAOBOS
HepabeHCTRO () 2 =4, TO peicHHCM BAHHOID HepaBeHCTEa OyneT Jmoboc uHeno ., T. ¢,
X€& (—oo; oo},

Tak xe, KaK W pelicHHe THHCAHHX ypaBHeHHN, pemenne mEEeHHMX
HEPABEHCTE UMECT HATAATHYIO IPMPIMeCKY0 WILROCTPALMIO.

flpsseep 9

Peutum rpacdiraeckn HepaseHeTeo 2x — 6 > 0.

JUnsi peleHHA HCMONB3YEM ABA NOAXOAA;

) PACCMOTPHM THHCHHYI0 PYHKUHIO ¥ = 2x—6 H NOCTPOUM ¢¢ Tpahuk.
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Torna rpaduvecknil cMbica HepaBeHCTRA 2x — 6 > 02 Halt™! Te sHaveHuHA x,
NPH KOTOPLIX 3HAYCHHA PYHKIMH y =2x —6 NOMOXKHTEABHB, TaK Kax TOUKA

nepeceyeHua rpabuxa GyHKUMH y(x] cocsoxpaeHax =3 (T e. p= 0 nmpu
x=3), TO NafIHOE HEPABEHCTBO BHIIOAHAESTCR NPH X > 3, T. ¢. peticHUc
xe (3; +oo);

6) 3aMmHIIcM AaEHOE HEPABEHCTBO 2x — 6 > 0 B BHAe 2x > 6, Paccmorphm ABe
AMHERHEE GYHKIMH ¥, =2x (OPAMAA NPOTIOPUHOHATLHOCTS, e¢ FpaduK 11po-
XOAHTMEPEs HAYANO KCOPNHHATIH ¥, = 6 (MPadHK FTOH DYHKIMH - FOPU3OHTATL-
Haa npaMasn ). hadmueckuil cMLICH HepaBeHCTRA 2x > 6: HAIITH Te 3HaYeHNa X, MPH
KOTOpPbIX 3HaveHun GYHKUMH ¥, Conblue 3HAYCHHH DYHKUHH ¥y, . Touka nepe-
ceucnn rpadHKoB GYHKUNI p, # p, pastax= 3. W3 pHcyHKa BHEHO, YTO latHoe
HEPABEHCTRO BLIMOIHACTCA NPH x > 3, T, €, ero pelueHue X € (3; +oo).

Monyuaercs, NpH HCNONL30BAHHA ABYX PAIHBIX NOAX0N0B Gbi NOAYICH OAHH
1 TOT e oTBeT. TT03TOMY MOXHO MPUMEHNATL TOT NOAXOA, KOTOPLLH Gonee yrobeH
Ind Bac.

IV. KouTpossHble BonpocH

1. Yo HasbiBaeTcs pellleHHEM HepaBeHCTBa ¢ oNHOH nepeMeHHON?

2. Kaxkue HepaneHCTBa CYHTAIOTCA PABHOCHIbIINMH?

3. Chopmynupyiite cBoiicTsa PAaBHOCHALHOCTH HEPABCHCTE,

4. Kakoe HepaBeHCTBO HA3LIBAETCH AKWHEHHBM HEPRBEHCTBOM € OAHOH
nepeMeHHON?

5. Ha npumepe noacHnTe rpadnueckuil cnocol pellcHHA AHHCHHBX
HEpUBEHCTR,

Y. 3ananue na ypoke

Ne 780; 783 (a); 784 (6); 789 (a, B); 793 (a, 6); 796 (a); 797 (r): 799 (8); 803 (6);
804 {a); 308 {1, e); 811.



Mo 781; 783 (B); 784 (n, x); 789 (6, n); 793 (8, 1); 796 (v); 797 (n); 799 (a);
803 (a); 804 (6); 808 (8, m); 812,

VII. Teopueckue 3anaHNa

AHanHTHYECKH R rpapHYECKE PeLUWTe HEPABCHCTEA:
1} <2x+420; 2) Ix=-6>0;

3 2x-650; 4 -3x+9<0;

5) 3x+l22x-3; 6) —4x+3<-2x-1;
T 2x43>—x+6; 8) Ix+1=x-5;

9) Ax—1)<2x-4; 10) 3(x-2)=3x-3
1) -2x+1)s4-2x; 12) 301-x)<6-3x.

VIII. Monrenenne HTOMOB YpoKa

VYpoxu 84--85. Peienne 6oaee CIOKHBIX HEPABCHCTE
Lleaw: paccmotpeTh peieHse Dolee CIOXKHLIX HEPABCHCTS.
Xox ypoxka
1. Coofimesme TeMEL B BEAH YPOKA

. INosTopenme N 3aKpenicHie NPOHIEHHOIO MATEPHATA

1. OTBeTH Ha BORPOCH RC AOMANIHEMY 33MaHHIC (paibop HepeLICHHBIX
3anay).

2. KOHTpObL YCBOSHUS MATEPHANE (CAMOCTOATCRIAA pabora).

Bapsant 1
1. Peivme aHANUTHYECKH HEPABEHCTBO:
8) x-1)+2Ax+2)<d(x+1); 6) xT“2+%z4.

2, Pewnte rpadpHICCKH HCPABSHCTED;

a)4—2xs0; 6) x=1>2Ax+1).
Bapuanr 2
{. Persvte aHANUTHMECKH HEPABCHCTRO:
x=3

a) Ax+1)+3(x-2)>4(x-1}; 6 T+—6_S3 )

2. Pemure rpadMuecKH HEpABEHCTBO:

a) 2 +620; 6) x+1<2x~1).

IT1. Haysenue ROBOTO MATEPHATA (OCHOBRHLIC IOHATVS)

Crayana paceMoTpuM 6o/iee CIOXHBIC imiiiELie BepanencTsa. Kak npasuno,

2TA CAOKHOCTD CBA3AHA HIH € TPONGINEQCTRIO NPIMCPOB, HITH C HAAMMWEM B HHX
EAPAMETPOB.
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Tipussep 1
Peinm HepaencrBo 3x(2x ~1)-2{ x+(3x-2)fx +1)~ 4x7-2
B aativom npuMepe OCHOBHAA CACXKHOCTL CBA3AHA € TPOMOSAKOCTHIO ICBOI
4yacTH HepaBeHeTsa, [To3ToMy BHNOAHNMM c¢ Npeobpa3oBaHus, pacKphipas
NOCTENCHHO cKOBKH (HAMMHAR C CaMbIX BHYTPEHHMX) ¥ NpHBOAS noaobHoie

yaenol. TMonydyaeM: 6.1:’—3x—2{x+3x’+3x—2x—2—4x-2]28—7x MAK

]2 8-7x.

6x’—3x—2{3x’+2x—2—-4x?—2

)23"7" . BHYTDA cKOBOK NIpHBEAeM BLIpaXe-
21x? +1x-14-dx+2

7
2 -
28-7x wm 6x° -3x-2-ll}|:1';0—x[228-7x . YMHOXHM BCC WICHB HEpa-

BEHCTBA Ha MONOKHTETEHOS YHETO 7 (IpH ITOM 3HAK HEpaBEHCTRA COXpalIeTCn ):
423 ~2x—-42x* =202+ 24256—49x wn —41x+24 2 56—-49x. “Lnenn nepa-
BEHCTEA, 3ABHCALLIME OT X, NEPEHECEM B ICBYIO YACTb, & YHCIA — B NPABYIO YaCTh.
Hmeem: 49x-41x 256-24 wi 8x232. Paanenwm ofe 4acTH HEPABEHCTRA HA

AGAOXKHTCALHOE YHCN0 8 (3HAK HCPAGBCHCTER COXPARACTCA) M MOMYMHM X 2 4, T. €.
xe [4; +oo).

HMA K obiemy 3HaMenateno. HmeeM: 6x2—3x-2

2

Pemum sepasenctso (@-1x<a® -1,

Ans HaxoxaeHHA peulceHMA HepaBeHeTEa HeoOxoanmo obe ero JacTw
PasnendTL Ha BHIpAXCHMEe @ — 1, sapucsAUice OT napaMeTpa a. OxHaxo 310
BRIpAXEHME MIPH PAIAHYHLIX 3HAUSHHAX g GyaeT HMeTs pa3unii sHak. [ToaTomy
HAZ0 PacCMOTPCTL TPH CITy4an.

a)Ecmg—~1<0{r.e.a<).

Toraa npu AencHUN 0Beux uacTeH AaHHoro HepaseHeTea (g— 1 <a’ -1 Ha

OTPHUATENBHOE BhIpAKCHHWE 0 — i 3HAK HEpaABEHCTBA MCHACTCA HA (IPOTHBO-

@I

nonoxnuiit. Haxonmuu xz-a—-— nwan xza+l WM xe [a + 1; +oo). Hrak,

B ITOM CNY4ae NOFYYHAR: IPK g€ (—es; 1) x€ [a+ 1; +eo),

O Eema—-1=0(r.e.a=1)

B stoM cayuae KoadpuimeHT 1ipH x pageH (. [MoatoMy senuTh ofie YacTd
JAHHOTQ HCPABSHCTEA Ha BHPAaXkeHHC @ — | Hebds (ClLi¢ pas NOAYCPKHEM, ¥TO
8 ITOM C/IyMae TAKOES BHIPAXKEHHE pasHO Hymio). Toraa TIOCTAaBHM 3HAYCHWHC
a =1 B AaHHOe HepabeHeTBO (2—1)x <a®—1 W nonyunM 0-x <0. Flpu uoGom
IHAYEHHH X H3 3TO0 HEPABEHCTER MMEET BEPHOE YHCNOBOE HepaseHCTEO 0 5 0.
CacnoBaTeabHO, B 3TOM CAy4ae pelieHHeM JAHHOTO HEpABeHCTRA ARIAETCA
moboe yncno x. HTak, npu a=1 xe {—oo; +oo),

g)Ecata—-1>0(re.a>]l).

9 AH. Pypyxnn



Torna npn Aeiehun 0BeHx vacTedl narHoro HepaseHcTea {a—1x<a?—1 Ha
NONOXHTEABHOS BLPAKEHHE & — | 3HAK HepaBeHCTBA coXxpaHaercd. Haxonum

-1
XS—— wiH xsa+1 wm xe{—o;a+1].

Tak KaK B 38AR94X € NAPAMETPAMH 0YEHb BAKHA 3aWACH OTBeTa (OTBET
3aRHCLIBACTCA B TIOPAAKE BOSPACTAHKA MApaMeTpa), TO NPHBSACM NOJIHBIR
OTBET.

Mpu ge (===; 1) xec|a+1;+es);npHa=1 xe (—~co; +ee); Npit ae (1 +o0)
xe (—oo;a+ 1],
PasyMeeTca, K HEpABEHCTBAM C [IAPAMETPAMM NPHBOAAT H GONCE CAOKHRIC 340N,

‘ Tipumep 3
MpH kakuX 3HAYEHHAX NAPAMCIPA g YPABREHHE ax’ +x-1=0 He uMeer
peluenvit?
Tak Kak cTaplii KOMPpPULHCHT YPABHCHHA @ 3aBHCHT OT NApaMeTpa a, TO
HEOOXOAUMO PACCMOTPETh ABA CAYYAR,
2) Ecau & # 0, TO jaHHOe ypaBsHesne ax’ +x—1=0 ARIACICH KRANpATHMM,
Takoe ypasHEHUE He MMELT PELLEHH, CCAM ¢TO AHCKPHMHHAHT D=1+4a<0.

1
Pewenne 3Toro HepaseHETBa 8€ -w:-z]. 3aMeTHM, UTO B YKa3aHHBIH

HPOMEXYTOK 3HaueHHE ¢ = (} HE BXOAMT.

@) Ecim a = 0, T0o JaHHOS ypapHeHHe ax’ +x—1=0 AMIAETCH mmeliRbM U
HmeeT B x — | = 0. OueBHANHO, 4TO DTO YPABHEHHE HMEST COHHCTREHHOE
peulerme x = |,

Hrak, npu ge [- w;-%} RAHHOC YPABHCHHC PelleHHH He MMeeT.

ITpumep 4
[Mpu Keknx 3Ha4CHHAX mnapaMcTpa ¢ 0062 KODHA ypaBHEHHHA
x*+(@—4)x+3-3a=0 menbiue 5?
[Mpexae pcero pemmM gaHHOE KeagpaTHoc ypasHeHwe. Halinem ero mpcxpu-
munant D = (g-4)° -4(3-3¢) = a* -8a+16-12+122 = a* +4a+4 = {g+2)’

HKOPHH X, =-(L‘%?-_+—2),T.e. x, =3 B x, =1—a, OueBUIHO, YTO KOPEHE X,
YXe YAOBACTBOPACT YOJUOBHIO X, <5 . BTOPON KopeHb X, D0AXEH TaKXKe
YAOBJICTBOPATD AHANOrHYHOMY HepabetcTBy. [Tamywaem HepaBeHcTRO |—a <5,
PEIICHHE KOTOPOTO a>—4 , T €. ae (—4; +eo).

Teneps 11coBXonMMO JOGMTECH, 4TOOB SAHHOE YPABHCHIE HMENO IBa KOPHS
(HMEETCA B BHAY ABA PATIHYHLIX KOphA), MNonyuaem yenoue 3 # 1 — g, oTkyna
a#—2. VuuTnipan Bu{LE HANMMCAHIHOC, MMeeM, uTO NPH g€ (—4; —2) |} (—2; +oo)
ofia KOPHA AAHHOTC YPABHEHHS MeHbILE 5.

Tenepb paccMOTPHM JHHelHbNEe NePABCHCTBA ¢ ABYMA NepeMenHbiMu, Kak
Apanufo, NoAOGHLIC 3aR44H CBOMATCA K H300PAKEHHI0 MHOKECTBA TOTEK,

KOOPIHHATH] KOTOPGLIX YAOBNETBOPAIOT HEPABLHCTEY, HA KOOPIAMHATHON IIOCKOCTH.
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Tlpumep 5
Ha koopapHaTHOl ILIOCKOCTH HI00PaIHM MHOXECTBO TOMEK, XOOPUHHATEH
KOTOPBIX YAORNETHOPHIOT HepaBeHCTRY y—22Xx-3,
3anuiieM JAHHOE HEPABSHCTRO B BMIE y 2 x — |. CHavana mocTpouM rpadwk
AnHeiinoH GyHKLMH y=x 1 (NPAMAR THHHA). ITa TWHWA PAINSIACT BCE TOIKH
KOOPIMHATHOH NMNOCKOCTH HA TOYKH, PACTIONOXKEHHBIE Ham 1ol npaMol,
TOMKH, PACTIONOXEHHBIE NOA SToM NPAMOH.

f 8

[IpoBepyM, KRKKE TOMKE YOORECTEOPAIOT IAHHOMY HEPABEHCTERY.

Waneproft 06A2CTH BOEMEM, HANPAMEP, KOHTPOAEHYIO ToUKY A (0; 0) — Hauano
KOOPIMHET. JIeI'KO MPOBSPH YD, TO TOTAA HEPABCHCTEO y 2 x —1 BeinonnAcTes, H3
BTOPOH ofIAacTH BHOCpeM, HAPHMCP, KOHTPOALHY TOHKY B (1; —1). Jan Tako#
TOUKH HEPABEHCTBO y=x—| He BHIOAHAeTCA, CNEAOBATEILHO, AIHHOMY
HEpABCHCTBY YIOBETBOPAIOT TOMKM, PACITONOXEHHBIE BhILUE H HATIpAMOH y=x -1
(1. &, TOMKH, AHAOIHYHEE TOMKE A). ITH TONKH 331U TPHXORAHH.

ObpatMMcd TENEPh X PACCMOTPEHHIO Bemmelmix nepanencts. JocTaTouHo
YACTO TAKAA HETHHEAHOCTD CRAZAHA ¢ HATHIHEM JHAKOS MoaYNel B HEPABEHCTRE.
Pewuaor nogobHbie HEpaBeHCTRA AHAMHTHYECKH (PACKPLIBRA THAKM MoyNedt) HAH
rpadusecxn,

TTpumep 6

Peanum nepasericreo [x—1 <3

CHauana pemxM IT0 HePABCHCTEO AHATMTHYECKH, PACCMOTPEE ABA CITy4as.

a)Eemx—-120(re.x21),10 |x—||=x—l M HEPABEHCTRO MMeeT BHAX — 1 < 3.
Petiiermie 31000 HepapeHeTBAX < 4. YHHTHIBAA YCNOBHe X 2 |, NOMYUacM BITOM CITY4AS
peiretne 1 Sx<4wiH xe [1;4). '

G)Ecmx~1<0(re.x<I[),710 lx- =-x—1=1-x 1 HepaBeHCTBO MMeET
BHE | — x < 3. PemieHHe 37010 HepaBeHCTRA —2 < X. YYuTLIBas yonoBHe x < 1,
TIO/YMAEM B 3TOM Ciiyyae petmeHHe —2 < x < 1 Wi xe (—2; 1).

Haxomum oscannicune noayscHHbX pewehnit [1; 4) w (—=2; 1) 1 nonydaem
OKOHYATeNLHHT oTReT: xe (—2; 4).

Tenieph penrum Hepaseretso |x—1|<3 rpadudecku. Tloctponm rpaduxn
dynkimt ¥, ={x—1 (o nonyuaerca cmeittenmem rpadixa dyrxumm y=|x
Ha OIHY CAHHHLLY BNpaBo) W ¥, =3 (TOPH30HTAABHAA Npsimas). HepaseHcTso
|x— I| <3 O3HAYALT, YT HAMO HAHTY TAKNE JHAUCHHA X, IPH KOTOPHIX IHAYSHHUA
GYHKIMH ¥, MCHEIIE 3HAYCHWA DYHKUME Vv, (1K TpadMK QYHKUHY ), JeXKHT
Anxe rpadHka dynkuun y,. U3 pucyHKa BUAHO, YTO TAKHE X NESKAT
B npomcxyTie (—2; 4).



Tpunmep 7

Pewnm Hepanesctso [x—1|-lx+4<-2.

PcluMM Taxkoe 11€papeHCTBO AHANMTHYECKH, PACKDbIBaA 3HAKH MOAYJIER
METOOM HHTEpBanon. BEIpaKeHHE X — | MCHIET JHaK NpH X = |, BRIpAXEHHE
x+ 2 — npu x = —2. HaHeca 5TH 3HAMSHHA X HA YHCTOBYIO OCh, MOMYYACM TPH
YWHCROBBIX MPOMCXYTEA (MHYCPRana).

| 2 1 X

-2 1

[) Ecnn xe(—es; 2], o x — 1 < 0 m |x-Y|=~(x-1)=1-X;x+2<0n
[x+2=—(x+2)=-x-2. Torna mamuoe HepameucTsO HMEeT BUA:
1-x—(-x-2)€ -2 w3 <—2. Tak KaK RONYIHIH HEREPHOE HEPABEHCTBO, TO
HM QAHa TO9KA PACCMaTPHBACMOrO NPOMEXYTKA (=) —2] He YIOBACTBOpHET
BAHHOMY HEPABEHCTRY.

2) Eom xe(=2 1), Tox—1<0n jx=|=-(x-D=l-x;x+2>0n
jx+2=x+2 Torna aatnoe HepasericTBo umMeet Bra: 1—x—(x+2)< -2 win

~2x -1 5 <2. PellleHNe 3TOT0 HEpABEHCTBA X 2 3 C YuETOM paccMaTpHBAEMOTO
1
apoMexyTka (—2; 1) noayuacM peilicHHe x& 5; 1].

3) Ecant xell; +eo), Tox— 1200 [x=]=x-1;x+2>0u [x+=x+2
Tora ARHHOE HepaBeHCTBO ideet Bua: X—1—(x+2)<-2 wim -3 € -2, Tax
KaK NONYYHJIH BepHOC HOPABCHCTBO, TO BCE TOUKH pACCMATPHBACMOTIO
NPOMEXYTKA X [l; +m) ABNAIOTCA PEIEHHAMH HasiHOTO HEPABCHCTRA.

1
Haxonum o0BbCARHCHHE TTONYYCHHKX PEUIeHHHA 5: 1| n ll, +no) H
noJAYYAEM OKOHYATENbHLIA OTBET: X€ [—5, i

K wexuneHHpIM HEpABEHCTRAM TAKKC NPHBOAAT YACHH, COACPXANC
NEPEMENHYI0 B CTEREHH BhiEe NepBoit.

TIpmacp 8

Peutm Hepaponcrso [x+ 1|+ x% + 2x + 10,

3anumiem Hepasexctso s sune [x+ 1|+ (x-+1F SO u neesem HoByIo Nepesen-
Hywo 1=x+1. Toraa HepapeHcTso npurmmact san |f+¢* <0 Tax kak {20 u
#* 20 npn Beex sHaweHMAX £, To cymma Jf|+ 1% 20 nipn seex £. Moaromy Hepa-
BENCTRO |I‘|-l-r2 £ 0 nmeer enrHcTBEHHOE peweHHe 7= 0, Teneps BEPHEMCA K CTa-
poii HenasecTHO# x. TMoayuaem anuelivoc ypasaenne x + | = 0, pemienne xoto-
poro x = —1. Hrak, peilieHHe AaHHOIO HepaBeHcTpa x = —1.
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MMonroBHore THN2 HEPABEHCTRA CYUICCTEBYIOT H ¢ IBYMA RepeMelHbIME.

Tpumep 9
Peinin Hepavenctso (x—~2p+1) +ax+y-2 <0,
AHaNOFHYHO NPSALIEYILCMY TIPAMCPY, TP BCCX 3HAUCHHAX X 1 ¥ BHPANKCHHN
{(x-2y+1} 20 u [3x+ y-220. Hooromy cymma (x—2y+1) +[3x+y-220.
CheqoBaTeNbHO, JAHHOE HEPABEHCTBO BHINOHACTCA TO/IBKO NIPH TCX 3HAYCHHAX
X H ¥, KOTOPHEC ABAAIOTCA pelleHneM NUHEeHHOR cHeTeMbl ypaBHenui
x-2y+1=0
Ix+y-2=0" PewnM 31y cHCTEMY, HanpHmep, cnocoboM noacTanoeku, Ha

BTOPOTO YPABHEGHMSA BHPA3UM y=2-3x W MOACTABMM B NEPBOE YPABHEHHE.
Monysaem: x-2(2-3x)+1=0 wm x-4+6x+1=0, uan Tx=3, orkysa
x=%. Hcnoneaya paseHcTRO y=2-3x, Haiinem y=2—3°1=-5—. Hrak,

7_7

3 5
JAHHOE HEPABEHCTBO HMEET LAMHCTBEHHOE pellleHHe: X =—, V== .

JlocTarouto HacTo HA KOOPAMHATHOH IUIOCKOCTH NpaxoauTes wiolpaxars
MROECCTA TOREK, YAOBICTROPHINMNX REARRCHBOMY HEPABCHCTEY.

Hpumep 10

Ha xcopauHaTHOii niockocTH H300pa3MM MHOXCCTEO TOYCK, KOOPAHHATR
KOTODHX YIOBNETBOPAIOT HepaseHeTey y— 1< x%

3anumiem HepasencTso B une y<x?+1 M noctpoum napabony y=x’+1
{3107 rpadhMK MoRAYYAETCA CMelleHHEM rpadHKa y=.1:2 Ha OIHY CAHHHILY
pBepx), [NapaGona pazbHBAET TOUKH JILIOCKOCTH Ha TOMKH, PACTIONIOKCHHDIC HAl
napabonoit, ¥ TOYKH, pacIONOXCHRKWC mon napabonodi. Baap B KavecTRe
KOHTPOJIbHOM TOYKH HAYAO KOOPEHHAT (AHANOTHYHO NPHMEPY 5), nonyuaeM
BepHOe HepabeHeTBO O < 1. [ToaTOMY NaHHOMY HCPABCHCTBY YIOBICTEOPAIOT
TOYKH, PACHONOXKEHHKME HUXe nmapafons u Ha napafone. DTH TOUKH
3aIUTPHXOBAKH.

TV. Jananne BA ypoxe H AOMA
I. AHARHTHYECKM PELIHTE HEPABEHCTDO:

a) 2x{dx — 2)— 4(2x? + 3x— T(x - 2))> 8~ 20x;
6) Tx{x—1)- (x{7x + 2)- 5(x + 3))< 12 - 3x;



8) 3x(2x +1)-x* -[Sx{x-3)+ 3"5‘5 ]< 18+ 4x;
) 5x? —(x+lXx+3)—[4x(x—2)+

Omaemu: a) xe [2; +oo}; 6) xe [3; +o0); B) xe {—o=; 5): 1) xe {—oo 4).
2. TTpy BCeX ZHAUSHNAX MAPAMETPA & PEILUTE HEPABEHCTBO:

4x-2

<2x+3

a) (a+3pc2a*-% 6) 2-axza* -4
B) 1-x<alg-x): 1 2x+2)>ala—x);
m (@-1¥x<sa’-); ¢} p+2¥x2a -4

Omeemur: a) Apy ae {—o, —3) xe (—oo; a — 3|, Npu g = —3 xe (—oo; +ea),
NpH ge (—3; +eo) xg g — 3 +wo);

6) NPH ae (—o0; 2} xe[—a — 2; +w), OpH @ = 2 x€ {—w; +x), OpH
ae (2; +e0) xeg (—o9, —a —2|;

B) NPpH g€ (—=} 1) xef{a + 1; +oo), npH g = | xe D, npu ge (1; +)
xe (—o;a+1);

T)IpH g€ (—w=; —2) xe(—=;a—2), npua =<2 xc D, npu ae (—2; +oo)
x& (g — 2; teo) (yKazanHe: NDHMEPH B, ' MPHBECTH K BHAY, AHANOTHYHOMY
npHmepam a, §);

zyapua=l -"E('”; -E:%],npua--] X € (=e0; +oo);

e)npHa#—2 xe [ﬂ; +°°], npu @ = —2 xe (—s=; +),
a+2

3. TpH KaKMX 3HAMCHHAX NApaMeTpa @ YpaBsicHHe:

a) Ix? - 2x+a =10 Het MMeeT KopHelt;

6) 2x? —3x + 5a=0 WMECT 1B& PAMIHYHHX KOPHS;

8) X% ~{a+4)x+3x+3=0 umecT oaun Kopelb, GonsLmit 6;

1) x! =2ax+2a—1=0 HMeET OOHH OTPHUATENLHMI KOpeHD;

1) ax’ —3x+2=0 uMeer X0TA Obi OIUH KOPeHb;

¢) 3ax? —dx+1=0 MMeeT B2 Pa3THIHEIX KOPHS;

%) 2x2 —(a+ 2)c+ 3a-12=0 umeeT X015 6B OIHK OTPHIATSIILHELH KODCHB;
3) 3x% @+ 3)x+20—6=0 HMECT XOTH Gbl QIMH NONOKHTENBHEIN KOPEHS?

Omoenr: a) a€ [—;:, +°°} 6) g€ [-—”; -%} B} € (5;-!-«:); r) as [_.,..,; %}

n) ae [-'": %} €) g€ (—w; Ob[(); %} ) ae (—oo; 4); 3) ae (-—oo; +oo)
4. PelltHTe HEPABCHCTRA:
2) Jr-2+x?-4x+4s0; 6) Yx+3+3x +18x+27<0;
B) 2x—y+1f +x+y+4<0; 0 J2x-y+3+50Bx+2y+ 1 <0;
B) X3+ =6x+2p+1050; e) 4x% + y* —dx+4y+5<0.
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Omeemot: a) x= 2, 6) x= -—3;3)x=-—l,y==0;r)x=—l,y-=‘ L;a)x=3, y=-I;

€) x=%,y-—2(ymmme:snpmpaxn,enuwmremmexwmcyuuu

H PasHOCTH BEIIIMHH).
5. Ha xoopauHatHOH NIOCKOCTH H30GPAITE MHOXECTBO TOYEK, KOOPAHHATH
KOTOPHIX YAOBAETBOPAIOT HEPABCHCTBY!

a) 2x-3y21; 6) 3x+2y<4; B) y—-x2z1;
N y+x252; B y>E-1+2; e} y<2-{x+1f;
X) y2xt+2x; 3) pe-xt+4x; W) y2d-2;

k) y<fx-2; "N k-2f +(y+3F sk M) (x+1) +(y-2) 24.
VKasanKe: ypabHEHHE OXPYREHOCTH ¢ LEHTPOM B Touxe A (a; B) i paguyca R
nueer st (x—-a) +{y-b}f = R.

V. Iloapencuane RTOTOB YPOXa

Vpoxn 8687, Pewenne cHcTeM HEPABEHCTS © OIHOM
nepemennoi

I{eas: paccMOTPETE pelICHHE CHCTEM HEPABCHCTB M ABOHHKIX HEPRBCHCTR ¢
OIHOH MepeMeHHOM.

Xon ypoxa
1. Coolimenne TeMA H UeAH YPOKa

I1. MorTOpeHMe A 3AKpeNACHNE NPOHACHHONC MATEPHANA
1. OTeTH HA POMIPOCH RO JOMALEHEMY IARAHMIO (DatBop HepelieHHBIX 3A0a4).
2. KoHTpok YCBOCHMA MaTepHana (CaMocToATenbHaA paGora).

Bapnaur 1
1. AHannTHYeCKN petnTe Hepapenctso: a{x—1)s 2(x-1).
2. AHATHTHYECKN H TPaHYECKH PElIHTE HEPABECHCTBO! |x+q— 2x-620.

Bapuaur 2
1. AHanuTHUCCKH pelmTe HepabercTso: alx—1)23(1-x).

2. AHANUTHYMECKH H IPABHYSCKH PEIIHTE HEPABEHCTBO: |x—||——3x—6$ 0.

II1. Mizywenne uosoro MaTepRana (OCHOBHME NOHATHA)

Bo MHOTMX CAyYanX IPUXOAHTCA MMETD ASH0 HE ¢ OIHHM HEPABEHCTEOM, a ¢
CHCTeMON HepaPeHCTS ¢ oanol nepemeninoll. Prneswes cucTeMbl HEPABCHCTE C
ofHOH mepeMeHHOH HasmBacTCa 3RaMeHHe nepemennoli, npH xoTopoM
BHROMHACTCH KAKEOS HEPARCHCTBO CUCTCMBI. Penmrms CHCTCMY HEPABCHCTE
O03HAYACT HATKTH Boe &€ peileHNA HAH JOKAZATL, 4TO peimetil Her,



- 1

Hpumep ¥

xt24
Ix_5-0"

Yricno x = 3 apamercs peleHneM TAKOH CHCYEMB, T. K. NPH NOACTAHORKE
TAKOTO 3HAYCHHA B HECPABCHCTBA CHCTEMMW MOJIYYacM BEPHHE YHCIIOBHE

3?24

HEPRBEHCTRA (T. ¢. HEPABCHCTBA CHCTSME BHTIOMHAIOTCH) 3.3-550" Yxcno
X = —3 HE ABNACTCH PEIIEHHEM CHUCTEMYI, T. K. NPH AOACTAHOBKS B CHCTEMY
TAXOT0 IHAYEHWA NEPBOE HEPABCHCTBO BHIMOMHACTCH, 4 BTOPOE — HET:

{(— 3f 24

3-(~3)-5>0

PaccMOTPHEM CUCTEMY HEpABEHCTE {

Hpumep 2

2x-320
PaccMoTpuM cicTeMy HepaBelcTs {Ix-11+|’4<2'

Takan cucTEMA peuleHHE HE MMEET, T. K. He HMEET pelieHuil BTopoe
HEPABEHCTEO (B 3TOM JIETKO YGENHTECS, NOCTPONB rpadiHK JIEBOil 4acTH 3TOTO
HCPABCHCTBA),

Jna penteHna CHCTEMBI HEPABEHCTB HEOBXOANMO:

1} peIInTL KAXKAGE HEPABRSECTRO B OTAGNEHOCTH, T. €. HANTH MNOKECTRO
petlietnii TAKOTO HEPABCACTEA;

2) uaiTi Depecedenne ITHX MIOIKECTE, KOTOPOS W GYIET pelieNHeM CHCTEMM
NEPABEHCTD.

Tipumep 3
Ix-5z1
2x-1<H’
ByaeM napannefbHO PelIaTs KAKAOE H3 HEpaBeHCTR cucTeMul. TTomyuaem:
{3le+5 {3x26 {x22

PelinM CHCTEMY HCPaBCHCTB {

2x<ll+l WIH Zxdz.o‘n(yna x(ﬁ.l-lamomua-monocumoﬁpasm

peLieHNA NepBore (pBepXy) H BTOPOro (BHI3Y) HEPABEHCTB.

—wekkniksptzptdlt——»-
2 6

U3 pucyHxa BURHO, YTO NepecedeHHeM MHOXECTBA pPelicHINl HEpaBCHCTB
ABARETCH NPOMEXYTOK [2; 6), T. €. 06 HEpABEHCTEA CHCTEM B BHITOAHAIOTCA HA
3TOM NpoMexyTke. [loaroMy npoMexyTok [2; 6) ABAACTCH PeLUCHHCM AAHHORM
CHCTEMB HEPABCHCTB.

3aMeTHM, YTO AANCKO He BCETAA HeobXOAUMO PAIEATE BCE NEPAREHCYES
cucTeMul. B pRie cayuach AOCTATOUHO PENINTE CAMOC BROCTOC NEPABLHCTSO B
RPODEDIrTe BAMOANCINNC NPYTMX HOPABCHCTE CHCTEMH 148 MANACHROTO peamelind.



xt-2x20

PeliHTE CHCTEMY HEPABEHCTE *+3x7+5x+1>0,
2x-4=0
3ameTHM, YTO MEpBOS HEPABCHCTBO MMEET BTOPYIO CTeNeHs (KBAZPATHOC
HEPABCHCTRO), BTOPOE HEPABCHCTBO — TPCTHIO CTCNCHB (KyGuueckoe
HEPABEHCTEO), TPETLE HEPaBEHCTEO — TIEPBYIC CTeneHb (IHHeliHOe HepaBeH-
¢T80). PemieHue xaaapaTHEIX H KyOH“ECKHX HepaBeHCTB B B-M Knacce He
Haysactca. [Mosromy pcmlm NOCRCAHSS HHCHHOC Hcpancucmo H JANHIICM

x?-2x20
Nepeoe HEPABEHCTBO B ApyroM nge. TMonyuaem: {X°+3x%% +5x+1>0 ynu
x(x-2)20 2x-420
O 4+3x1+5x 4150
x22

PellieHHe TPETHEND HEPABEHCTBA — MPOMEXYTOK |2; +Heo). QueBHIHO, ¥TO NEpRoe
HEPABEHCTBO N TAKHX X BRIMOMHACTCA, T. K. B Acpoil yactal 062 MHoXuTERR
HEOTPHLATENBHEL (T. €. X2 21 x— 2 20) H HX NPOM3PEieHNS THIOKS HEOTPHIUATENLHO.
BTOpoc HEpaBEHCTBS TpH X 2 2 TOXKE BHNOTHACTCH, T. K. ICBadA YaCTh €10 COICPANT
TONBKO ONIOXUTE/bHbIe craraemiie (T.e. x? >0, 3x2 >0, Sx >0 ) umxcymmararke
nonoxurenbHa. Takum obpazoM, peulcHHe RAHHOMH CHCTEMBI HEPRBCHCTB —
APOMEXYTOX [2; +o0),

YacTo K pelleHHIO CHCTEM HEPABEHCTB MPHBOAAT AB0HHME HEPRBERCTEA
(aanee B 3TOM ypoKe GyyT paccMOTPCHE! TONBKO MEHCHHBIC HEpaBeHCTRA).

Tipumep 5
Peitvm nBoitHOE HEPABEHCTBO Jx -S<Sx+1<5x-2.
3aMCHHM AaHHOS HEPABCHCTBO PABHOCHABLHON CHcTeMO AHHEHHBIX

3x-5<x+1 256 x<3
HEPABCHCTB §,. . | 5,9 W POHINM ee. Humeem: 3« 4y ¢ OTKVEA 1.;,:‘“3
4

YHCIOBOH OCH H300pa3HM PEIiCHHMC STHX HCPABCHCTE U HallleM nepecedeHNe

3
MHOXECTE 3THX PellicHHA — NPOMEXYTOK [? ] . ClenopaTesbHo, pellieHne

3
JAHHOTO ABOHHOTO HEPABEHCTRA — MPOMEXYTOK [‘;i 3] .

i~
A 3
3aMeTnM, YTO cCTH KpalikEe WACTH NBOAHOTO HEPaBEHCTEa SEAMOTCS
YNCIAMM, TO TRKOS HEPRBEHCTBO MOXKHO PemNTL H npome (0c3 CBCACHMA
K cHcTeme HepaBeHCTB). TIpH 9T0M HCTONB3YW0TCA c3olicTeA PARBOCHALIOCTH
SERADCHCTS.



Pemum JpoO¥HOE HEPaBEHCTBO —3Si~4x <9,

TTo cBOHICTBY PABHOCHALHOCTH N3 BCeX yacTell HepabeHCTBa BhlYTeM YHcno 1.
MonyyaeM paBpMOCHALHOE HEPABEHCTBO: -3-1gl-4x-1<9-1 HIK
—4 < -4x <8 . Paanennm BCE YACTH HEPABCHCTEA HA OTPHIATENLHOS Yicno —4
(NpM 3T0M 3HAKH HCPABCHCTEA MEHAIOTCA HA NPOTHBONIOAOKHEIC) H NOAYYACM

—4 4x 8
PABHOCHNABHO: HEPABSHCTBO: -_42_—I>-_4 Han fzx>-2. 3rvor
MPOMEXYTOK (—2; |] AmiseTca peiieHHeM SaHHOTO ABoiiHOTO HepaBeHcTsa. [lan
TOBOBHBLIX NPHMCPOB 3ANMCEH YRODHO BECTH CacIYIOIHM 00paloM: —3<1-4x <9,
45 Ax <8, l2x>-2.
K cHCTeMAM HEPABEHCT OVEHDb YACTO NPHBOLAT TEKCTODME 3AATN.

Tlpunep 7 .

Karep nsuxerca no pexe, ckopocTh koropoll 3 kmAt, PaceToamue Mexary
npHcTaHAMH cocrapaser 100 xu. JIpH ABHXEHHH NO TCUEHHIO DEKH KATED
RPOXOANT 3TC PaccTOANHE MEHEe YeM 3a 4 waca, a NPH ABHXCHHH NIPOTHE
TeqeHia — Gonee veM 3a 5 yacob. Kakosa coGeTBeHHan cKopocTh Katepa?

Mycrs coBeTBeHHAA CKOPOCTE KaTepa X (KM/4), TOTAA CKOPOCTh £r0 Mo
TEYCHHIO PeKH X + 3 (KM/4), NPOTHB TeYCHHA peKH X — 3 (kM 4). [1o Teuennio
pexcH 3a 4 yaca kaTep npokaet paccroasue 4(x+3) KM 1 310 paccTosHHe Gyer
6onee 100 km, Monysaem HepasercTso 4{x +3)> 100. [poTup TeyeHus pekH 3a
5 4acos Katep NpoiiAeT paccToAHUE 5(,):—3) KM H 3TO PACCTOAHME OyneT MeHee
100 xm. Hmeem repasesetso S(x—3}<100.

Jna vaxoxaeHHs coGeTBeHHOM CKOPOCTH KaTtepa NONYYRIH CHCTEMY

4(x+3)>100

AHHEAHLIX HEPABEHCTE {S(X- 3)<100 Henoaraya ceolicTa paBHOCWILHOCTH

" x+3>25 x> -
Hepasencts, pewn ee. Hueem: | 3 g, OTKYAR | 57 . MlosToMy

PELLEHHE FTOH CHCTEMB HepaBeHCTs 22 < x < 23, Takum obpa3om, colicTBeHHAS
CKOPOCTE KaTepa Gonee 22 kv/ 4 M MeHee 23 kM,

IV. Koutposstsie ponpock

1. UTo HA3WBaeTCA PEINEHHEM CHCTEMII HEPABEHCTE ¢ OIHOH nepeMeHHON?

2. YTo 03HAYALT PELIHTE CHCTEMY HEPaBEHCTD?

V. 3ananie na ypoxe )

Ne 820 (a, n); 823 (a); 825 (), 827 (a); 829 (6); 830 (B); 834 (a); 836 (a);
838 (a); 840 (a). .

V1. 3aaanue Ba noM

MNe 820 (6, e); 824 (6); 825 (r); 827 (r); 829 (B); 830 (r); 834 (6); 836 (r);
838 (6); 840 (6).

YII. [Toaseaesme HTOTOB Ypoxa
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Ypoxu 88—89. Pemenne cucTeM HeMBCHNLIX HEPABLACTS

Leay: paccMOTperh peUICHHE HEKOTOPHIX THNOB CHCTEM NUHCHHBIX H
HeAHIERHBIX HEPABEHCTB € ONHOH M IBYMA NepeMEHHEMHU.

Xon ypoka
I. Coobmenne TeMs: K 1e/H Ypoka

II. Horropense 1 3aKpenienne NpoiaeHHON MATEPHATA
1. OTBeTH! H2 BONPOCE IO IOMALIHEMY 3a0AHHIO (pasBop HepelueHHEIX 3anaY),
2. KoHTROAL YCBOEHHS MaT¢pHana (TecT).

Bapuant I
1. Pelunre CHCTEMY HEPABCHCTB {;(i:_gt::igt%:ll .
Omeemu: a} (1,6; 4); 6) (—=; 1,6); B) (4; +e2),
5x-3

2. Pemunte ABOHHOE HEPaBEHCTBO —2 < £3.

Omagemyt; a) (—~es; 1]; 6) [3; +ea); B) (—1; 31
3. HallanTe AONYCTHMbIC 3Ha4YeHHUA NeépeMeHHoR ANs BHpaxeHUs

JS—3x+ %42

x-17

1, 1 5 1
Omeemue: a) ? +eo2 1+ ) -2-.5 ;B) xaﬁ—z—.

Bapmanr 2
43-x)+5<3(x+2)-7
I. PcuInTe CHCTEMY HEDABEHCTB {3(2+x)- 4> 2(x-l)+ 5
Omsemeui: a) [}58_, +°’]; 6) (1; +0); B) [I: l—:-]
5-3x
4

2. Peuunre ABOHHOe HEPABEHCTBO — 3 € <2,

Omeems: 2) (—1; +ol; 6) {-»; L [-1; %]
3. Hafiaure gonycTHmble 3HaMEHHUS MepeMeHHON ANH BHIpaXeHHs
2x-3

Ix-5 .
+33x—?

Om x#l- 1' oo |- 2- ey
senti: ) 3,6) 3 3 B) 3



II1. Mizysenne ROBOTO MATEPHANR (OCHOBHLIC NONATHS)

Bo MHOT'MX CAYYAAX MPHXOAWNTCA pCUIATH KAK CHCTEME JNHREAHBIX
HEPABEHCTB, TAK { CHCTCMBI HETHHEHHBIX HepapeHETD. K nonoGHBIX cHeTeMaM
TIPHBOANT peLiieHUE HEPABCHCTB ¢ MORYIAMW. [IpH TOM NONC3HO TIOMHHTD,
qTd

a) MepaReHCTBO Hsa (no cpofcTBY MOAYAA) PABMOCHILHO NBOHOMY
HEPABSHCTRY —-g<X<d;

0) HepaBencTO |.t|Za PABHOCIUIGHG ABYM REPRBCRCTBAM (WIH conoxyuuouril
HEPABEHCTB) XS g W X24.

NoayepkHeM, 4TO pedb HACT HMEHHO & COBOKYNHOCTH, 2 He CHCTEMe
BEDABEHCTS.

Tpumep 1

PeiiM HeEpaBelcTBO Il—5x1$2.

Taxoe HepaBeHCTBO PABHOCHIBHO ABOHHOMY HEpaBCHCTRY: —2<1-5x<2.
Pemum ero obuiuHeM cnocoboMm. FlonyyaeM: —2-1<-5x<2-1 HIAH

3 1
=3s=3xs1, OTKYyAa gZxE-g . Takum obpazom, pemieHHe QaHHOTO

1,3
HCpaBEHCTBa xe[ 5 5]

Tipumep 2
Peuinm Hepasehetso [3x—-224.
Jausoe HepaBeHCTBO PABHOCHABHO COBOKYNHOCTH HEPABEHCTD (MMEHHO

3x-2<-4
conoxyrluoc'm, a HE CHCTEMC). |3, 254 - . Petium Kaxnoe HepaBeHCTRO

xs2-4  [3x<-2 xs-2
Takol coBoxynHocTH. HMeem: x22+4 WH 3,56 - OTKYAR 52 3
x

PeieHye TakOH COBOKYITHOCTH M IAHHOTO HEPABEHCTEA xe(-“; -%]U[Z +°°).

3ameTM, YTO permenNeM COROKYNAOCTA HEPABCHCTS ABNACTCA (B OMYUC OT
CHCTEMBI HCPABCHCTB) TAKOS IHAYCHHE NCPEMEHHOH, PH KOTOPOM BRIMTONHAETCA
xoTA 6 om0 K3 nepasercts. [TosTOMY, ¥TOOM HailTH pemetiNe COBOKYRHOCTH
HEPABLIKTS (B OTAIMUYME OT CHCTEMH HEPABEHCTE), HANO Halitn ofkeanuene
MROMECTS peinesmsl BCEX NEPABERCTS COBOKYITHOCTH,

YacTo K peuIcHHK) CHCTEM MEPABSHCTE NPHEORWT ACCACHOBANME KOPHEH
KRAAPATHONO YPARECHMN.

Ipareep 3

Tlpn kaxkmx 3Ha49cHHAX napameTpa o o06a KopHA YpaBHCHMA
2 +(a-2px-2a* + Sa-3=0 npuramnexar npomesxyrxy [-3; 3)?



TMpexae beero Haitnem AMCKPUMHHAHT A2HHOTO KBAADATHOIO YPABHEHHA
D=(a-2) -4-(-20* +5a-3)=a' —4a+4+8a’ - 200 +12=294" —24a+16 =

- -4
=(a-4) u pemwnm ero x,, =u0123a_1, T.e x=a-1u x,=3-24
Teneps norpetyem, YTo0hl 3TH KOPHH NPHHALNCKANH NPoMexXyTKy [—3; 3].

-3<a-1<3
TloayyacM CHCTEMY RMHEHEX HEPABEHCTB: _3¢3-22¢3" Pewsnm o1y

-25as4 -25as4
cHcTeMy. Hmeem: —6<—23<0 "™ |0<ac<3 - Penerne TaKo# cHcTeMb —

npomexyrok [0; 3). Kpome 10T0, HA0 YHECTD, HTO YPABHCHHC MOXET HMET HE

IpA, 3 OIHH KopeHb. B atoM cayyae D=0, 1. e. 3g-4 =0, oTKyia a=%. Hrak,
npu a< [0. %}J[%, 3] ofa KOpHA aHHOIo KBAAPATHOTO YDABHCHMA NpH-
HazaneXaT NpoMexXyYTKY {—3; 3L
Hpumep 4
PaccMOTpHM YpaBHEHHE NpeanAyIIero NpuMepa B notpebyeM, Y100k XOTH
Okt OMH H3 KOPHEH NMpUHALNCKAN NPOMEXYTKY [—3; 3]. B 370M ciydae BMECTO
CHCTEMB HEPABEHCTE NMOJYYHM AHANOTHYHYIO COBOKYMHOCTh HEPABCHCTE

-3ga-1<3 . -25as4
—3<3-2g<¥ Pewsp xaxaoe HepaBCHCTED, HadoeM 0<a<3 ° Pewieime
TOM COBOXYIIHOCTH — MPOMEXYTOK [~2; 4).
Hrak, npu aqe 1—2; 4] x0T Gbl OAMH M3 KOpHCH JaHHOIO KPAAPATHOMO
YPAaBHEHKR NPMHALNCKHT npoMexyTky [—3; 3]
fpumep 5
Ha koopmHaTION MI0CKoCTH H300pasHM MHOKECTBO TOYCK, KOOPIHHATH
KOTOPLX YAOSASTBOPAOT HePABEHCTBY |3x— 2}1 <4,

Henonsays ceoiicTBo MOAYAA, 3aMHIEM BAHHOC HEPABEHCTBO B BHAC
ApoftHOro MepabeHeTBa —4 < 3x— 2y <4 H BHpaduM 3 Hero y. Toayuaem:

4+43x . 3x—4
=2y
2 ¥

~4-3xs-2ys4-3x, oTKyAa . CHauana nocTpoHM Jse



3x-4 3x+4

TPAHHMHHEEC THHHH Y =T ayn= 3 - Onu npeactagaaoT coGoif Abe

napaaneasHee NpsAMbie. ITH ApAMBKE pad3bHBAIOT TOYKH KOOPAHHATHOH
IOCKOCTH HA 061aCTh, PACTIONONKEHHYIO MEXAY HHMH, W ODNAcTb, PACIIO-
AOXeHHYW 33 HAMH. TIpoBepKa NOKaIWBacT, Y0 AZHHOMY HCPABSHCTRY
YAORAETBOPAIOT TOUKM, DACAOROXEHHBE MEXTY APIMBMM {3TH TOUKH
3AIITPHAOBAHK). Hatipumep, A5 HaYa1a KOOPAHHAT (KOHTPOJNEHAA TONKa X = (),

y = 0) nony4aesm, 170 AaHHOE HEPABSHCTBO |3.x-23154 BHIICAHACTCA
|3—0—2-qs4.
Hpumep 6

Ha xoopavHATHO! MI0OCKOCTH H300pa3IHM MHOXECTBO TONEK, KOODAKHATH
KOTOPHIX YIORICTBOPAIOT YPaBHEHHIO max(lt— ¥ X+ y)= 2

Mpexae peero, 3aMETHM, YTO 3aNHCh max(a; b) oaunagaer HanGONBLIYIO
(MAKCHMANbHYIO) H3 OBYX BENHYHH @ 1 b, [\nn AaHHOTO NpHMepa HEHIBECTHO,
KAKaA HIBEEWIHH 3x—y M X+ ¥ Gonbire, Flo3roMY HEOOXOAUMO PACCMOTPETD
OB BOIHHKAIOLMIAX CTydast.

1) 3x—yzx+y (T. ¢ nNeppas BEJIMIHHA ABAsSeTcA HanGonpmei). Mo
YCAOBKIO 3a0aYH Toraa 3x -y =2. TaxuM obpasoM, nepsuiil cryqail ceoanTca

3x-yzx+y
K CHCTCME, COCTOSNIEH H3 HEPABCHCTEA W YPABHCHMA 3x_y=2 A
xzy
y=3x-2"

MocTporM NpaMyro X = ¥ (LITPHUX — MYHKTHPHAA JHAKA), OHa palbupaer
BCE TOYKM XKOOPAMHATHON TUI0CKOCTH Ha obaactH I u 2. Jlerko npoeepHTh, 9T0
HEPABEHCTRY X 2 § OTBENAIOT TOYKH obaacty 7. B 3Tol obnacTi nocTpouM
npamye y=3x-2 (ayy A). Taxusm obpazom, naHHoMy ciyuaw (aaHHOH
CHCTEME) COOTBETCTBYET TYyY A.

2) x+y>3x-y (7. ¢. Bropas BeAHYWHa spjgcTes HanGonbweit). Tlo
YCROBHIO 3a7a4H TorAa x+y=2. TakHM oﬁpa:son, Bropofi cnyya# Takxe
X+y>3x=-y

CBOANTCA K CHCTEME, COCTOAMCH 13 ncpancucrna H ypannenm { x+y=2
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y=2-x

nocTpodM npamylo y=2-x (nayuy Bb). Taxum obpasom, saHHOMY cayyaio
{nanHoll cHeTeMe) cooreercTByer Ayy B.

Hraxk, rpadukoM ypasHEHIA max(?ax—y; x+y)=2 ABARIOTCA AYIH A H B,

Tenepb YCAOKEUM PACCMOTPEHHYIO 3a/1aUY # pasdepeM CSAyIoWHit nipuMep.

Tipumep 7

Ha xooparHaTHOR NNOCKOCTH M300pA3KM MHOXECTBO TOMEK, KOODIOHHATH

KOTOPLIX VIOBNETBOPSIOT HEPABEHCTRY max(3x—- ¥ x+ y):- 2.

Nonxon K 3ToH 3anaye aHANOCHMCH NpeaMayuieMy. TaKKe BO3HHKAIOT HBa
cAydan, Kaxaulili H3 XOTOPHX NPHBOANT K CHCTEME, cocTomLeH K3 aByx

.y
HIH { . Hepaserctey ¥ > X oTBeualor TONKH oBnactd 2. B atoii obnactH

HCPABEHCTB.
Ix-yzx+y
1) B 310M CAYYEC BO3HHKACT CHCTEME JIBYX HEPABEHCTE 3x—y>2 1)}
xzy
y<3x-2"

Oranvue 0T NpeasLAyIIere MPHMEPA COCTOUT B TOM, YTO BTOPOE YCNIOBWE
CTAHOBMTCA HepaBeHCTBOM. [Tozromy B 00aacTy ! CTPOHM MHOXECTBO TOUYEK,
OTBSHAIOMIHX HEPABEHCTEY ¥ <3x —2. JTH TOYKHM PACNOIOKEHE! HIXKS Ayua A
(TOYKW 3ALITPHXOBAHM, CTPEAXH YKA3HIBAWT, YTO HCPABCHCTBO CTPOTOE H
rPAHHWYHBIC TOMKH HE BXOJIAT).
x+y>3x-y

2) B 31om CoTyriac BOZHHKACT TAKOKC CHCTEMA JBYX HEPABEHCTB {x+ y>2

HAMH {i:;_x BHOBL OTAMYHE OT NPEALULYILETO TIPHMEDPA COCTONT B TOM, YTO
BTOPOE YCIOBUE CTAHOBMTCA HepaseHcTBOM. TosToMy B 0GnacTH 2 cTpouM
MHOXECTRBO TOMEK, OTHCHAOWHX HEPABCHCTBY y>2—x. JTH TOYKH paciio-
AOXCHB Bbile gyva B (TOMKM JAIITPHXOBAHB, CTPENKH YKA3bIBAOT, YTO
HEPABEHCTBO CTPOIOE W FPAHUYHEIC TOYKH 11€ BXOIHT).

WTak, rpadukoM lepaneHCTea max(lr— ¥V X+ y]>2 ABRHCTCH MHOXECTRO
JAMITPHXOBAHHBIY TOUCK.

PaccMOTpUM Tencpb rpadMueCKOe PELICHUWS JPYTHX HCAMHEHHBIX CHCTEM
HEPABCHCTB.



Tipumep §
Ha XoOpIBHATHON TNOCKOCTH H3I0BPa3HM MHOXECTBO TONEK, KOOPAHHATEI

x 4y —4x4+2y+150
KOTOpbIX YACRACTROPAIOT CUCTEME HEPABEHCTR
y>jx-2-1

MpeoBpasyeM cHaYaNa IEPBOC HEPABCHCTEO, BBIAC/THB NOMHBIC KBAIPATH CyM-
MBI 1 aSHOCTH MO TepeMeHHBIM X 1 y. Tlomyuaem: (x? —~4xh-{y? +2y+1)s1,
win (0 ~dx+4)+ (7 + 2y +1)s4, mmm (x—2) +(y+1F <2°. Bynem paccma-

(x-2F +(p+2) sz’

TPHMBATE TENEPE CHCTEMY HEDABEHCTD {y >|" 21__

Cnxauana noctponm rpaduk ypaseHus (x —2) +(y+1) =22, 3o oxpyx-
HOCTL C UCHTPOM B TouKe A (2; —1) paauyca 2. Jlerxo npoBepuTh, 4YTO
HepaBeHeTsy (x—2) +(y+1) £27 COOTBETCTBYIOT TOUKH BHYTPH H Ha IPAHHLIE
MOCTPOSHHOH OKPYXHOCTH (T. €. TOUKM Kpyra).

Teneps nocTpoumM rpadux GyHKILKH y=]x—2|— i. OH noayuaerca n3
rpacuKa y=]x| cMeHICHMEM HA NB¢ eAMHHIN BNPABO M ORHY SOMHHLY BHU3
(«ranouka»). Hepasenctay y>[x-2-1 orBeuator TOYKH, pacrtoXCHHLE
BHYTDH BeTBeil 31010 rpadnka. [lpy 3TOM TOMKH, iIcXKAITHC HA BETBAX rpaduka,
He BXORAT (¥TO NOKA3aHO CTPENAOYKAMM), T. K. HEPABEHCTBO CTpOroe,  *

Takum ofipasom, rpadiKoM BAHHOR CHCTEMBI HEPABCHCTB ABATIOTCA TOUKH
KPYTOBOIO CEKTOpA {OHH JAlITpHxOBaHK), TIpH 3TOM TOUKH, MeXaliKe Ha
TPAHUYHBIX pagMycax, B rpad#ik He BXOAAT.

IV. Jasanue ya ypoke H JOMA

1. Pelsmte HepaBeHCTEA:

ay [2x-3<2; 6) [2-3xs1; B) [Sx-1|23;

r) 4x-2>6; a) [2x-]sx-2; e) p-x>3x-1.

Omeemu: a) (';-. -;-]; 6) [%-. l:I; B) [-“; -%]U -;-: +°°];

1) (o0} =1) |J (2; +e0); 0) D; ) (—o=; 1).
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2. TTpH Kaxux 3HaYCHHAX NADAMETPA g

a) oba xopHs ypasmenus x°+{@—3x-2a°+6a-4=0 npunaanexar
npomMexyTxy {~i; 2|;

6) xoT$1 6Bl OAHH KOPEHb AAHHOTO YPASHEHUA NPHHAAAECKHT rrpouexyrxy
-2

B)TLIH:KO OEWH KOPEHb ITOTO YPaBHEHHA NPUHANTIEXKUT TIpOMeXyTKy |—1; 2|;

r) 06a KOpHA TAKOrQ YPABHCHUA MONOXKHTCILHEL,

M) KOpHI OTAHMAIOTCS B ABA pasa?

Omaems: 1) [l: %}J[ ] & (0: 3 » b l)u{ } (2 ] 9 (; 2%

nNa=15na=18
3. Ha xoopavHaTHOH MIOCKOCTH H300pasHTE MHOXECTBO TOYEK, KOOPAM-
HATH KOTOPHIX YAOBIETBOPAIOT YCIOBHIO:

2 x-y<2 6) 2y+x>1;

8) min{x+ y;x~y)=2;
2) minfx+ y,x- )2
%) max(x+ y;x-y)s2

r} max{x+ y;x~y)=2
¢) min(x+ y,x-y)22;

3) max(x+ yix—-y)2 2

o {yﬂ-lxl, o {?>Ix 3.

y>id y<S-|4’

y>]x| 2 ){y>(x 2)z+l

ysd4-x° y<d-x* :

x*+p' <9 x’+y <4
H) {y22 ; 0) {y}lxl_z ;
) X1+ +2x+2ys2

y>—{x-1) '

V. lloageneHne HTOrOB YPOKa

Ypoxn 90—-91. Kourpomuas padora N2 7 no Teme
«Hepasencrsa»

Lfeaw: npoBepKa 3HAHHH YMAWMXCA ¢ HCMONB3OBAHHEM PASHOYPOBHCBHX
BAPHAHTOB.

Xon ypoxa
I, Coobmenne TeMut X neaH ypoka
1. XapaKTepHeTika KOHTpOALHOH paborni



_ Koutponbiad paboTa cocTarneHa B 6 BAPHAHTAX PATHYHON COXKHOCTH
{BapuaHTHl 1, 2 — CaMbl¢ MPOCTHIC, BADHAHTH J, 4 — CI0KHEE M BAPHAHTH 5,
6 — camuie cnoxHuie), TIpy 3TOM CROXHOCTL BAPHAHTOB HAPACTACT HE OUCHDb
peako, Kaxnwil BapHaHT COepXHT 6 33134 NPUMEPHO OIMHAKOBOH CROXHOCTH
{MoXeT G1Tb, HECKONBLKO CNOXKHEE ABE TOCNCAHHE 3amayu).

[pu nposepke BapHaHTOB |, 2 OLCHKA «3» CTABUTCA 33 ITPABHNLHOE PEIlieHHE
NATH 3a0aY4, OUCHKA «d+» — HETHIPEX 3a0a4 H OLEHKA «3» — Tpex 3aaa4. Onna
38034a ARMACTCA PEICPBHON (MK 3a0cHON) M ARET HEKOTOPYI) BOSMOXHOCTS
BbiGopa yaawnmMcA, FTpH TAaKHX Xe KPHUTEpHAX OUEHKH B CAydae BApHAHTOB 3, 4
AACTCH AOHONKHUTENBHO §,5 6anA2a H B CITyYae BAPHAHTOB 5, 6 — BOTIONHUTENBHO
1,0 6anna (yuuTiBad Soliee BHICOKYIO CAOXKHOCTh 3THX BADHAHTOB). TlosToMy B
CAYYAC BAPHAHTOR 5, 6 OUEHKY «5» MOXHO NOAYHHTD 38 TIPABHALHOC PeLlCHHe
HeTHpex 3a8a4.

Buibop BADHAHTOR MOXET OKITL CAERAH YIHTC/IEM HWIH YHaLIWMCH (NPH 3TOM
YHCRO SKICMNAAPOR BAPHANTOB NONAHO ObITEL AOCTATOMHEIM). Pasymcercen,
YHALIMECH MOAXHB 3HATH O PAXIHYHOH CROXKHOCTH BAPHAHTOB H KPUTCPHAX
OUEHKM KOHTPONLHOH padoThl.

IT1. BapuanTul paboTul
KP-7
Bapmanr 1
Pemivte HepaBeHCTBO:
1 3x-1)>23-x); 2. 2<3x+i54,

3-2x20

Ix+1>0"

4. UspectHo, uro 1, 2<x <13 H 2,7 < y<28. OUCHHTS BETHYHHY x+2y.
5. TIpH XakuX 3HAUCHHAX X GYHKUMA y=2—4x NPHHHMACT OTPHLATENEHLIE

IHAYeHHA?
6. Haiiaute obnactbh onpenesenna U obiacTe 3HaYeHHA PyHKUHH

p=l-2x .

3. Pewnre cHeTeMy HepaseHeTs {

KP-7
Bapuant 2
PelMTe HEPABEHCTRO:
1. Ax-1)<3(2-x); 2, -3€2x-155.

3. P 4-3x=0
. HIWTC CHCTEMY HEDABCHCTE 2x+l > 0 .

4. HapceTHo, 4TO 18 <x <19 H 2,4< p< 2.5 . OUCHHTE BETHYHHY 2X+ Y.
3. [TpH KAKKX 3HAMCHHAX X PYHKIIHA y =3~ 5X NPHHAMAST NOMCKHTCALHDIC

3HaueHHA?
6. Haiiaure obnacTe onpeacicana ¥ o6nacrTs 3HadeHH# dyHKIIHK

y=J2-3x .



Bapuanr 3
1. MokaxuTe HEpaBENCTBO X° +4x+16212x.
PeluvTe HepaBEHCTBO:

1, x4+l
2 F-1>247; 3. [x-3s2.

4, Hatigure ofnacte onpeaeneHmsi GyHKuHU ¥ =i:=lzr—349—2x.
x.—.

5. H3seetro, 410 14 < x < 1,5 1 2,7 < p < 2,8. QOUCHHTS BENHYHHY 7x—3y.
6. IMpy BoexX 3HAYCHHIX MAPAMETPA @ PELUHTE HEPABEHCTBO ax+124a° —x.
KP-7

Bapuaur 4

1. Joxaxmre HepaBeHCTBO X +5x 4252 15x.
PemuTe HepapeHCTRO:

1-2x 1-3x
2-—-5-—-2 S+ 3 x-2=<3.
4. Hafinure ofnacts onpencneHus GpyHxiHu y=2x-i+4-J5-2x.
X=-

5. HagectHo, uT0 2,2<x <23 M 3,5< y<3,6. OucHnte BemIMHuy Sx -2y,
6. T1px BCEX IHAMCHHAX MAPAMETPA 4 PELUMTE HEPABEHCTBO ax +1> 4’ +X.

KP-7

Bapnaut 5
Peiunre HEPABEHCTBO!

1. (3? + 23~ 2 (- 3)2x+ 1)+ 2x) < O; 2 |2 7421
3. Haitaure ofnacth onpencneHKAa GyHKUMH y-v—-(x+2)\‘3 ~4x,

4. MNMpu KakKkHX 3MAYEHHAX ¢ pelleEUd YPAaBHCHHA 4x=ax-3

MONOKHTENBHB?

5. Ha xoopaHHaTHOH NAOCKOCTH H300pasuTe MHOXECTBO Touek {x; ¥),
KOOPAMHATE! KOTOPHIX YIOBICTBOPMOT HEPABEHCTBY |y+2x| <1,
6. Mpy BCeX IHAYCHHAX g PEUINTE HEPABCHCTBO (a+2)x 2a*-a-6.
KP-7 ’
Bapuaur 6
PeIuMTe HOPABCHCTRO:
1 (@2x2+3fax-3-(x+2)2x~1)}+2x2) < 0; 2. p-5422.

. 3. Hafinute ofinacTs onpenencHus! GyHKLIMK y=72,%-(x—3w4-5x.
X



4. MpH KaKKX 3HAYCHHAX g PEIICHHA YpasHeHUs 3x =ax ~7 oTpHiATe)IbHBI?

5. Ha xo0opIHHATHOH MAOCKOCTH H300pa3sHTe MHOXECTBO TOuEK (x; ¥},
KOOPAUHATH KOTOPBIX YAOB/IETBOPAIOT HEPABEHCTBY Iy—l'ud <2,

6. Mpu Beex 3HaYeHUAX 4 PLIIMTE HEPABEHCTBO (0-1-3)):502 +a-6.

Ypox 92. UToru koRTpoARROH paboThl

Hear. coobuguTe pesyasrarsl paboThl, paccMoTperh HAanGoNCe THITHIHEE
OLIHOKH, pa3o0path TPYIHLE 32039H.

Xox ypoxa
L. CooGmenme Temnl B nenedt ypoxa

I1. Hroru koarpoasnoii paborw

1. Pacnpenenesse paGoT no BAPHAHTAM H PE3YILTATaM petneHnd. Jlanteie o
peaynpratax paloT yRoOHO 33HOCHTE B TAGAMLY (AN KaXZoi mapul
BapHAHTOB).

Hror 2oswmmf 2 3 6
+ 5
+ 1
—_ 1
@ i
OGo3HaueHHS:

+ — YHCAO PelIMBLIKY 3303YY NPABHALHO HAH NOTH NMPABKNIBLHO;

1 — YHCRO PEIiMBLINX 380AYY CO FHAUNTEABHBIMH ONIMGKAMM;

— — YHCAO HE PeLIHBINNX JANavY;

@ — yueno He penaplikX 3anayy. Bapuaur 1, 2 — 8 yueHukon.

2. Tunuynele OLIMGKH, BOSHHKILME TIDH PCLICHHH 3amaM.

3. Haunlonec Tpyannie 3a0a4i 0 uX paztop (YIHTENEM HWIH WKONbHHKAMH,
caenapldMK 1Y 3a8a4y).

4. Pazbop Bcelt KOHTpOAbHON paGoThl (BHMBECHTE HA CTEHA® OTBETH K
SAJAHMAM BAPHAHTOB H Pa3Gop HanGONEe TPYAHMX BADHAHTOR).

II1. Oveera B pemenns

Bagtanr 1

1. Omeen:; (1,8; +vo),

2. Omsem: [~1; 1].

1 3

3. Omesem: [ 3 2] .

4. Omeen: (6,6; 6,9).

5. Omeem: (0,5; +oo),

6. Omeent: (—es; 0.5]).



B!

Ypox 92. Viror xoHTPOsibiOi paboTul

Bapuanr 2
1. Omeem: (—e=; 1,6).
2. Omsem: |-1; 3).
3. Omeem: [—l; i .

2 3]

4. Omeens: (6,0; 6,3).
3. Omeem: (—es; 0,6).
6. Omeenr; (-w; % .

|. Omeem: moxaszaHo.
2. Omeem: (—oo; —91).
3. Omeem: [1; 5].
4. Omeem: (2; 4.5).
5. Omeem: (1,4; 2.4).
6. Omeem: npH ge (—oo; - l) xe (—-m; a—l] , PR @ = —1 x e (—oo; +os), 1IpH
ae (—1; ) xela—1; ).
) Bapuant 4
1. Omeem: pokazaHo.
2. Omeem: {—88; +oo).
3. Omeem: |-1; 5).
4. Omaem: (1; 2,5].
5. Omeem: (3,8; 4,5).

6. Omaem: nipu ac (—m; l) xe (——oo; a+IJ. MpH @ = | x€ (—oo; +eo), nipn
ae (1; +oo) xelatl; +o0).
Pewrennn
Bapaaur §
1. Yures, 4TO mPH BCEX 3HAYCHMAX ¥ BEAMYHHA 3x° +2> 0. Tlo croiicTey
HEPABCHCTE pa3ieiHM 00¢ HacTH AAHHONO HEPABEHCTBA HA 3TY BEIMUHHY {IIpH
ITOM 3HaK HepasexcTea coxpansierca). Monyaum: 3x—2—(x—3)(2x+1)+2x2 <0

Wi 3x=2-22=x+6x+3+2x? <0, mnn 8x<-1, 0TKyAa x<—%, T €.



2. HepasencTpo [2—7421 PABHOCUNBHO COBOKYILMOCTH HepapeHCTB:

3
2-Txs~l 3<7x X235 1] 3.
2-Txzi WM |57, MM xs_l_""e‘ xe[-m, ?]U[:’-', +ee].

7

1 3
+ | —o0] — - L L]
Omsent: _;]U[ 7 ]

3. OGnacte oupencneHus GYHKLIUM 3a8a¢TCA CUCTEMOR HEpPaBCHCTB:

2
{5x+2>0 {5x>-2 x>- [ 2 3]
JTe xel-=; =|,

3-4x20 "M |3>4x WM f<3 5 4

23
Omeen: "g it
4. HafineM pewenne ypasnenun 4x=ax—3 wau 3=(a—4)r, oTxyna

3
x=m. Tak KaK peIIeHHA YPaBHEHHH NMOAOKHTEILHH, TO 110AYYaEM

3
HepaBeHCTBO: m'-"o HAR @ —4> 0. PettieHne 2TOTO HepaneHCTBA € (4; +ec),
Omeerr: {4; +0),
5. HepaseHeTso |y+2)1$l paBHOCHALHO ABOHMHOMY HEpaBeHCTBY
-1 y+2x <], BoureM H3 BCex wacTell HEpPaBeHCTEA 2x H MOAYYHM

-l-2x=sy=s1-2x.

MocrponM aee rpaHuyHble OpaMble ¥, =—1-2x B y, =1-2x, [logcTasus
KOODAMHATH HAYANA KOOPIHHAT, BHAHM, YTO HEPABCHCTEY YIOBICTBODRIOT
TOYKH, ICKAUIHC MCKIY H HA MPAMHX ¥, H y, (318 00NACTD 3ALUTPHXQBAHA).

Omeem: cM. rpaduk.

6. PasnoxuUM Npasyw YacTh HEPABEHCTBA HA MHOXHTENH H NMOJYYHM
(@+2)x2(a+2)a—3). Pacemorpum Tpu cryuas.

a) Ecmm g+ 2<0 (1. €. 0 < ~-2), TO pazaenum obe YacTH JaHHOTO HEPABCHCTBA
Ha OTPHUATEALHYIO BEIHYMHY g + 2 (DU 3TOM 3HAK HEPABCHCTBE MCHACTCA Ha
TPOTHBONIOAOXKHUA) B NOMYNacM XSa-3,

6) Ecmu a+2=0 (t. e. ¢ = —2), T0 BeA¥TL HA Hyncnoﬁ MHOXKHTCAE HETH3A,
FloacTaBHE 3HAYMEHME 7 == —2 B JAHHOS HEPaBeHCTRO, NOAYYMM - x > 0. Oucsuaro,
YTO TAK0E HEPABCHCTBO BHINOMHACTCA [PH BCEX X, T. €. X € (—oo; +on),



Yook 92. rorm xowTponesHol PeOoTL 2719
B) Ecnn a+2>0 (1 €. a > —2), To pasaenuM 0fe 4acTH Ha TVIOXKMTEABHYIO
BETHUHHY @ *+ 2 (TPH STOM 3HAK HEPABEHCTEA COXPAHRETCA) H NOYMACM X 2 a—3,
Tencpb BHITHLICM OTBET B NOPAAKS BOIPACTAHHA NMAPAMETPa d.
Omeenr: npA g€ (—oo; =2) xe (—oo} a—3], NpH @ = —2 xg (—»; +eo), IPU
ae (—2; +x) xe [a—3; +os).

Bapuant é

1. ¥urem, 910 nps Beex JHAUCHHAX ¥ BeTHUMHA 2x° +3 > 0. [To chodicTey Hepa-
PEHCTE paaetnM 0b¢ YACTH RRHHON HEPARCHCTEA, HA ITY BEAHSHHY {TIPH ITOM SHAK
uepancictsa coxpansierca). Momyumy: 4x—3—(x+2)2x~ 1)+ 2x* <0 win
4x-3-2x"—4x+x+2+2x* <0, wm x<1, ¢, x&(~o3;1),

Omeen: (—os; 1).

2. Hepapeticteo [3-5x22 paHOCHABHO COBOKYNHOCTH HEDABCHCTB:
2-5x<-2  [5<5¢  |*E 1
[3-5x22 m[lex H xS%’T'e' "E[""‘ 'E]U[" +=).

Omaem: | —os; %]U[l; +oo).

3. OGnacTe onpenefeHMA DYHKUNN 3a038TCA CHCTEMOR HepaBeHCTB:

3
Tx+3>0 Tx>~3 *>-7 3 4
4-5x20 "M [425x WM 4 oTC "E[‘?‘ §]'
5
3 4
Omeaem: [-? 5].

4, Haiinem peumtenné ypaBHeHua 3x=gx—7 unu ‘?=(a-3)x, OTKYAA

x=";‘_‘3. Tak Kax peillleHHs ypaBHEHHSA OTPHUATE/IBHE, TO MOXYacM

HEPABEHCTRO; -01—3(0 HAN g -3<0, PellieHue 31000 HEPABSHCTBA 4€ (—ee; 3).
Omeem: {—o<; 3),
5. HepaBeHcTBO |y-3x152 PABHOCHJBHO ZBOHHOMY HCPABCHCTBY
-25 y=-3x <2, TIpHG2aBHM KO BCEM MACTAM HEPABSHCTBA 3X W AOJAYINM
Ix-25ys3x+2.




TMocTpoHM IBe TPAHHYHBIC MIpAMBE ¥, =3x—-2 H y, =3x+2. Ilogcrasus
KOOPAMHATH! HAYana KOOPAHHAT, BRANM, YTO HEPABCHCTEY YAOBACTBOPAIOT TOU -
KH, NeXALIME MEXAY, W Ha MPAMBIX y, W ¥, (3Ta ofNacTh 3alTpUNOBAHA).

Omeem: cm. rpaduk.

6. PanoXxum NpaBylo YACTh HEPABEHCTBA HA MHOXKHTENH H NONYYHM
{a+3p<{a+3)fa-2). Paccmorpum TpH cryuan,

a) Ecnn g+ 3<0 (7. ¢, g <=3), To pazaeniM ofe 1aCTH JAHHOTO HEPABEHCTEA
Ha OTPHUATEAEHYIO BEAHYMRY @ + 3 (IPH 3T0M 3HAK HepaBeHCTBA MCHACTCR Ha
NPOTHBONONOXKHEIR) M nonyuaeM x2g-2.

) Ecan ¢ +3=0 (3. ¢. 2 = =3}, TO ACAHTL HA HYNCBOH MHOXMTCIIL HEAB3A,
TToacTasHB 3HAYEHHE @ = —3 B SAHHOE HEPABEHCTBO, MOAYMHM (-x 50,
OMEBIIHO, YTO TAKOS HEPABEHCTRO BHITIONHACTCA NPH BLEX X, T. &. x g (—oa] +oo).

B) Ecmi a+3>0 (T ¢. @ > —3), TO paancarm ofe YACTH HA HONONMTENBHYIO
BEJIHYHHY ¢ + 3 (P ITOM FHAK HEPABEHCTEA COXPAHSAETCA) M MOMY¥aeM XSa-2,

Tenept BHMAINEM OTEET B NOPAAKS BOIPACTAHHA NAPAMETDA 4.

Omeenr: npH ge (—oo;, =3) x¢e [a—2; +eo), NP @ = =3 x € (oo} +eo), IpH
ae (—3; +e0) xe@ (—oe; a-2].

¥pox 93, IloaroToBKA K 3a4eTy No TeMe «HepaBeHcTnar
Hesy: pescHne 3aga4 no teme «HepasencTsas,
Xon ypoxa
1. Coolimenne veMu H HEAR YPOKS

I1. OcBobMe TOHATHA (HOBTOPEHNE MATEPHARA)

Tpy HeoGXOAHMOCTH HANOMHNKTE YMALMHMCR OCHOBHLIC NOHATHA TEMBbI.

Cparuenne wncen. Yucno ¢ Sonswe yucsa b, ecnu pasHocts a — b —
NOJIOXHTEAbLHOE YUCAQ, Uneno g paBHO YHcaY b, eChM pasHOCT: g — b paBHa
Hymo. UHcAo @ MEHBING YHCAR b, ECAH PASHOCTD @ — b — OTPHUATCALHOC YHCAO,

CrolicTea "HCIOBMX HepapcEcTs

LLEcnHa>b,tob<a.Ecnna<b,m0b>a.

2Ecm a<bnbdb<c,r0a<c.

3. Ecnna<buc—moboeuncao, Toa+c<b+ec.

4, Ecnd g < b B ¢ — NONOXHTENBHOE YUCHO, To a¢ < be.

Ecrin @ < b K ¢ — OTpHDATEIIBHOE THCAC, TO ac > be.

CnefcTese: ¢CAU g H & — NONOXMTEABHELE YMeAa H a < b, T0 -l—:s%.

S.Ecna<buc<d,r0a+c¢<b+d

6. Ecnna < buc<d(raea, b, c, d— nonoxuTensHbie ¥Ucna), To oc < bd.

CreacTeme: ¢ChK @ H b — MONOXHTCALHBE YHCAA H a < b, T0 a” < b (n—
HATYPANBHOC YHCAO).

PeimeHueM MEPABEHCTBA C ONHOH NepeMeHHON HAaILIBASTCH IHAYEHHE
AepeMeHHOMN, KoTopoe oGpalaeT ero B BEpHOE MUCNOBOE HepabeHeTBo. Petiitrs
HEPABCHCTBO — IHAYNT HAHTH BCE o pelleHMs WM JOKA3ATD, ITO PCLICHUH HeT.
Hemmmmmmnnmmpmm(mmmmme pemeHuit),
AASHBAIOTCH PABNOCEUILNGIME,



1. EcAn 13 onHoit YacTH HEPABEHCTBA NePEHCCTH B APYTYXO WISH ¢ HPOTHBO-
ROJIONHBIM SHAKOM, TO MOMMHKTCA PABHOCHILHOS EMY HEPABCHCTBO.

2. Ecan ofe 9acT¥ HEPAaBEHCTEA YMHOXATE HIH DASKCTHTS HA OXHO H TO XKe
TIOJIOXKHTERBHOS YHCHO, TO TOAYYHTCA PABHOCHABHOS MY HEPABEHCTBO.

3. Ecan ofle 4aCTH HEPABEHCTBA YMHOXHWTE WH PA3ReNUTh HA ONHO H TO Xe
OTPHUATCABHOL YKCAG, H3MCHAE TIPH ITOM 3HAK HEPABSHCTRA HAa NPOTHBO-
ROTOXHBE, TO NORYINTCA PABHOCHILHOS eMY HepaABEHCTRO.

Jluncitinse HEPAREHCTEA — HEPABSHCTRA BUAA aX > & win ax<b (Tieanb—
HCKOTOPHIE YHCAA), .

PeibesseM CHCTEMB HEPABEHCTS C OOHOF MEPeMEKHON Ba3LBACTCA SHANCHHE
NepeMEHHOMA, NPH KOTOPOM BEPHO KAXAOC HI HEPABCHCTB CHCTEMBL. Feummms
CRCTEMY — JHAYMT HANUTH BCE €€ PELICHHA WM JOKAIATD, YTO PEINeHHH HeT.

111, 3anamme na ypoke

N 847 (a); 851; 856 (B); 864 (6); 879 (6); 880 (B); 886 (B); 896 (6); 897 (B).

Iv. Bammemm

Ne BA7 (6); 852; 856 (r); 864 (B); 879 (x); 880 (r); 886 (1); 896 (m); 897 ().

V. lHoapencuue HTOOB YPOKA

Ypoxn 9495, 3avernan pabora no Teme «Hepasencrsas
Hea: npopepka 3HAHHIE YMAIIMXCA NO BAPHAHTAM CAHHAKOBONH CNOXHOCTH.

Xon ypoxa
1. Coolinenne TeMul | UeAR YPOKs

1L Xapaxteprcrika 3aueTHO# paGornt

Mo cpapHeHRIO ¢ KOHTPONLHOH paGoTol B 2a4¢THOH YBEIMYCHO KOAHYSCTBO
saganuil, COOTRETCTBEHHO Y YUAIIMXCH BOZPACTACT BOIMOXKHOCTD BLIGOpA 3aaa4.
Bcee sananma pa3GuTel Ha TpH Onoxa A, B v C, CaMele NpocTHIC 32Aa4H HAXOAATCA
8 YACTH A, BoJiee caoxHBe — B yactH B, eule cnoxses — s gacti C. Kaxnan
3aava H3 A onicHuBacTcs B | 6aan, n3 B — 82 6ana, us C — B 3 6anaa. [Tostomy
3a MpaBUNbHOE pPelicHHe Beex 3agayv Gaoka A MoxHo nonyyurs 7 Gannos,
Onoxa B — 8 6amnos U Gnoka C — 9 Gannos (Bcero 24 Ganna). QucHxa «3»
cTaBuTCH 32 6 Gannos, oucHka «4» — 38 10 Gannos, oleHKA «5» — 3a 14 Gaanos.

Tak xax 3ra paboTa ANISETCA 3a9CTHOH, TO B HES HC BEAIOYEHE NpHHLHITA-
aNbHO HOBHE 3aaa4H, [TosToMy pa3bopy samanHii paGoTH OTASALHONO 38HATHA
MOXHO M HE NOCBSIUATE (PElticHUA 3a0AY MOrYT OhITh BRIBCINCHE HA CTeHIE).

111, 3apanua 3awernoii paGorw

3P4

A

PelIHTe HEPABEHCTBO:

L 3x+2<14; 2, 3x2~(x-2)3x+1)>0,

2
5x-7>0
3. Pemwre CHCTEMY HEPABCHCTS 13, g (-



4, TEpH KaKHX 3Ha4YCHHAX X OYHKUMA ¥ =3x +35 NPUHHMALT OTPHLATENBHEIE
IHAUCHUA?

5. Haitawre nennie pemieHHa Hepasexerea =25 3x+1<7,

6. [IARHW CTOPOH MPAMOYTOAbHHKS (B CM) YAOBACTBODAIOT YCHOBHIO
L2<a<)3 u 2.7 < <28, OUCHHTS NCpHMETD NPSMOYTONBHHKAE.,

7. TIpH KaKuX 3HaYCHHAX g YPABHEHMEe 3x+2=g HMeeT NOJOXHTeNbHMH
KOpEHb?

8. Cpanvure gucna A =234 - 236 u B =235,
9. Peunrre weparenicteo [2-34<7.

10. Haiigwre ofinacts onpeaeneHust GPyHKUUMH Y -7345;%-+J2x+3.
11. Pemmre Hepasenctso (5x? + 7)3x+2)2 0. X
C

12. Pewdre HepapeHcTBo %>2.

13. Mloxaxwute Hepanercteo g° +52 4{a—b- ).

14. B pacreop oGpemoM 8 1, cogepxantnit 60% KUCHOTH, BAMBAIOT pacTBOP,
coaepxammfi 20% KHCAOTH, CKOABKO HYXKHO BAHTE BTOPOTO DACTBOPA B
nepsLif, YTOBH CMECh COIEPXANA KHCAOTH He MeHbiLe 30% 1 He Gonbiue 40%7?

IV. Pasbop sananuil 3asemnoil paGorn

{. Ympoxam ofe 4acTH HepaBeHCTBA 3x+%sl4 HA NOMOXHTENLHOE THCNO 2

(1IPH 5TOM 3HAK HEPABEHCTEA COXPAHACTCA) M Nonmyqaes: 6x+x S 28 wim 7x<28.
Paznennm ofe WacTH HOPARCHCTEA HA NONICKHTCABHOE MHENO 7 (3HAK HEPABCHCTEa
COXPAHACTCA) M NOAYMIM XS 4, T. ¢. xe (—oo; 4].

Omaem: (—+s; 4).

2. B HepaBeHCTBe 3x? -(.t—2XBx+l)>0 packpoeM cxo0KH K NpHBeaeM
nopoBunie waeHH, TNoaywacm: 3x®-3x’-x+6x+2>0 man 5x>-2,
Paszpenum ofe HacTH HA NONOXHTENBHOC MHCAO 3 (3HAK HepaBeHCTBa
coxpaHaeTca) n Hatimem x > —0,4, T e. x& («0,4; +oo).

Omeem: (~0,4; +ee),

x-7>0 ’ Sx>7
3. B cHereMe HEPABEHCTB 3x_8< () PEIIMM KAKIOC HOPABCHCTBO: 11 . g

X»>—

5

n g - ToayyaeM peltieHHe AaHHOK CHCTEMBbI HEPABEHCTB %(x s% . T8
rE—
3

xe[1; 3
5" 3

1.8
Omeem: 53|



4. Ecnn GyHKUHA y=3x+5 npHHHMaeT OTPMLATSNILHES 3BAUYCHHA, TO
BHIONHRETCH HepaBeHcTBO: 3x+5<0 wman Ix<-5, PeuecHue 3TOro

HEPABSHCTBA X < -% »T. € X€ [—oo; —%}

N (R
Omesem: : 3}

5. CHavana pcii’lHM JBOItHOE HCPABCHCTBO -2 <3x+1<7. BoiuTem w3 Beex
yacTel HepaBCHCTBE YHeno | W nonyynM -3 S 3x < 6. Pasucnvum Bee 4acTh
HEepaBEHCTBA HA MONOXHKTENLHOE YHCNO 3 (BPH ITOM 3HAKM HEpaBeHCTRA
COXpaHAIOTCA) H HalfAeM ~1<x <2, T. e. x€[=1; 2). Bununiem Bce nenbie
YNCAa, BXOOALLHC B 3TOT mpomexyToK: —1; 0; L,

Omeen: —1;,0; 1,

6. ElepuMerp npAMOyrofbiHKa papeit P=2{g+b). OLexKM cHavana cyMmy
a+ b, JLis 310re NOMACHHO CHOXHM HEPABCHCTRA 0AHOMO 3Haxa 1,2 < a< 1,3 n
2,7 <6 <28 nnunyanm 3,9 < g+ < 4,1, YMHORNM BCE HACTH ITOTO HEPABCHCTBA
HA MOJOXHTEALHOS TUCAO 2 (3HAKM HEPABEHCTBA COXPAHAKTCS) M HANAEM:
78<2a+b)<82 wm Pe(78, 82).

Omsem: (7.8; 8,2).

7. Cuauana pelsnm yparHenHe 3x+2=gq. [loayyaem 3x=a-2, oTKyna

x =_a3_' Tak KaK 3TOT XOpeHb NONOKHTENBHBIR, TO MONIYYacM HEPABCHCTBO:
-a—;-?->0 WIH a~2>0,01ky0a a>2, 7. e. ae (2; +eo).

Omeem: (2; +o0),

8. 3anumem yucno A B Buae A=234-236={235-1)(235+1)=239 -1’ =
=235 ~ 1. Toraa BRAHO, ¥TO YNCAO A MeHBIIC Ynena B = 2352, Urax, A < B,

Omeen: A < B,

9. HepaBeHCTBO 12-3)457 PABHOCHALHO NBOHNHOMY HEpPaBECHCTBY
=7£2-3x <7, BHYTEM H3 BCEX 4acTel HEPABSHCTRA MMCNO 2 H NOJYYHM
—9<-3x<5, Paine/iuM Bce YaCTH HEPABEHCTRA HA OTPHHATEALHOS YHCNO —3.
TTpy 3TOM 3HAKH HEDABEHCTBA MEHAWTCH HA NPOTUBONONOXHBE. [lonyaumM

5 5
P -2
32x e xe|-35 3|,
Omeem: —%; 3].

10. O6aacTe onpeacacHin aaHHOW yHKUHM 3aRaeTcs YCNOBHAMHE:
NOAKOPCHHBIE BHIPLKXSHHSA HeOTPHUATEIBHEL, M BENHTL HA HYAR Hekan. MosToMy

~1>
MOAYYACM CHCTCMY HCPaBeHCTB 2%+320" PelunuM Xakaoe HEPABCHCTBO
x>l . .
CHCTEMGI H HAHAEM PCLIEHHE CHCTEMBL X > — , T. €. X€|—; += |,

—



11. B nepaBeHCcYse (Sx’+‘?I3x+2)zO MHOXKHTEN Sx% +7 TIONOKHTENbHbI
TIDH BCEX 3HavCeHIEX X. TT0aTOMY paanciiM obe YacTy JRHHOTO 1epPaBCHCTEA HA STOT
MHOXHTENL {ITPH 2TOM 3HAK HEPABCHCTEA COXPARATICH) H THVTYHatM PABHOCHILHOE

HepapeHeTRO 3x + 2 20 . PeineHne 310r0 HepapeHCTBA xa-—g ,T.C xe[——%; +oo]

3
Omeen: [-%; +°°}

12. B HepaBeHCTRE —>2 OUYCEMAHO, SHAMCHATENS TIONORHUTENLHBIN,

Te x—2>0 mx>2.YuHoumu06c-wcmnam{oqunwncmmmm
TEMBHYIO BENUUHY X — 2, [TpH oToM 3HaK HepaseHCTRa coxparaerca. [Tonyuaem:
8> 2(x~2) wm 4> x-2,orkym 6 > x. Taxum obpasom 2<x <6 wim xe (%6).

Omeem: (2; 6).

13. na nokasaTenncTBa HEPABEHCTDA a’+524(a f, b’) packpoeM
cKOBKK, MEPEHECEM BCE WIEHB B JIEBYIO YaCTb M BRAEMHM NOJMHEIE KBALPATE
no MepeMeHHEM a B b, Tloayuaem: a’+5-da+4b+4b* 20, uan
(@ - 42+ 4)+ {467 + 46+ 1)20, wan (a-2) +(2b+1) 20. Tak kax nesast yacts
HepABeICTBA ABNSETCH CYMMOH KpanpaToB AByx BeNHUMH a—2 1 2b+1 ronpu
BCEX g M b TaKoe HEPABEHCTBO BRINOAHAETCA.

Omeem: noKazaHo.

4. B pactBope 061meMoM § 51, conepxawem 60% KHCAOTH, HAXOANTCA

8

m -60 = 4,8 nuncToil KncaoTH. MNycTe ZoSaBHIH X (1) PACTEOPA, COACPXRAIICTO

20% kncnoThl. TOrAa B 3TOM pacTsope HAXOOHTCA W -20=0,2x (1) yncTOd

KHCAoTH, [TocuHTaeM MPOLCHTHOE COACPXKAHHE KHCIIOTE B CMECH.
Komuectso qicToll Koty B cmecu pasto 4,8 + 0,2x (7). O6bem cMecu
paBeH 8 + x (#n). Toraa NpoUEHTHOE COACPEKAHHME KHCAOTH B CMECH

_48+02x 100 = 480 + 20x
8+x 8+x
30_448»(“20::
8+x

HepaBeHCTB 430+ 20 .Taxmmnma8+x>0,myunoxm_4xmoe

X
£40
8+x

. Mo ycnoewio 30 5 P £ 40. Tlonyyacm cHcTeMy

HEPABEHCTBO HA ITY BENHIHHY. JIpU 3TOM 3HAK HEPABCHCTRA COXPAHACTCA.

240+ 30x < 480+ 20x
Hony4aeM CHCTEMY THHEHHHX HEPABCHCTE: 480+ 20x < 320+ 40x P

160<20x ™ 1g< x »OTKYIa 8 Ssx 524,
Omeem: [8; 24] n.

{lﬂxs 40 {x524



fnasa V. CTENEHDb C UEJIbIM
NOKA3ATEJIEM

§ 13. CreneHb ¢ uenLIM Nokasarenem U ee CBOMCTBA

Ypox 96. Onpenescane CTeneHH ¢ AWM OTPHUATEABHMM
NOKA3ATE/IEM

M BBCCTH NMOHATHE CTCMCHH C LCTBWM OTPHUATCABHBM NOKAIATEACM.
Xon ypoka
I. Coofmenwe TeMbl H OEAR YPOES

11, H3ydenne HOBOIO MATEPHANA (OCHORHLIC NHOEATHS)

OXpyXAIOIMHA HAC MUP OYEHDb Pa3Hoo0paseH H KAYEeCTBEHHO H KOAMYeCT-
BeHHo. [IpMBeneM u3 crpasodHKKa Mo (pHUIMKe CBEAeHHA O MACCAX ABYX
duanvecknx Ten; macea Conxua paena 1,985 - 10 r (ans npocToTsl = 2 - 107 1)
¥ Macca 3MeKTpoHa paBHa 9,108 - 10-2 r (xna npocTorH = 1077 r), OGo3HaNCHUe
10* COOTBETCTBYET NPOH3BGICHMIO TPRALATH TPEX MHOXHTeACH, KaXALH 13
KoTopeix paseH 10. Jasative nofiMeM cMuich aamucy 1077,

IMocneaoBaTenbHo 3aMuLIeM cTeneHK Yiena 10 ¢ nokasarensmm 0, 1, 2, ...
Monyyaem NOCASAOBATENRHOCTE (DAX) uncen: 10°, 10, 1P, 10%, .... Bartoli zanuck
KaXgoe npeaslayliee 1HCIO MEHbLUE flocieayiowero B 10 pas. YuKTHBad TAKy0
3AKOHOMEPHOCTD, PACNPOCTPAHHM HAUTY 3anuck BReBo. TMepea uncaonm 10° nano

1 _ 1 .
HANH —_—=— M ToT YHCNIO To- =TT U T
ANUCATE NEPEA YHTIO! 16’ JAMHILCM YT 00 10 a.

10 10"
1 1 1
Toraa nMoAYYHM NOCREAOBATENLHOCTD (pAL) MHCeN: ..., 100 10 10°,
100, 102, 10, ....

Kak yxe GuUI0 OTMEUeHO, 3aKOHOMEPHOCTD TAKOH NOCNEA0BATENLHOCTH
YHCEIT; MORASATS/ s CTEHERH RAMKIOTO MPEILITYTIENO tHCAA Ha 1 MenkiNe DoXasarenn
cTenexn nocrenyiomero uscas. Iosromy 110 aHANOIHW © YHCAAMA, CTORINHMH
cnpasa or yuena 10°, sncaa, crommme ciepa ot 'mena 109, mmlcuulm-nme

cremenn wncaa 10 ¢ oTpnoaTensub noxasarenem. Toraa nMecTo Tor AWyt

1
10!, smecro ToF Twuiyw 10?ura

1 1 1
MosroMy paccMOTPEHHYIO FOCTEAOBATEABHOCTE YHCEL: ..., AR RN

1, 10, 102, 100, ... MOoXHO 3ammcaTe B BME: ..., 10-%, 1072, 10, 100, 10, 107,
i 1
103, .... Htak, 10! o3HavaeT '1-6.' , 10 o3HagaeT 07 BT A& Takan

ROTOBOPEHHOCTE PHHATA ANA cTenedel ¢ moGhiMH 0CHOBAHUAMH (KpoMe
nyna). MosroMy mosyyaeM CICAYIOUIEE OUPERLICHRC.

1
Ecnn g # 0 4 # — Henoe OTPHUATENLHOE YHCAO, TO a"=;—;,—.



2

] 2p-
By a” = a0 o=—0s

OmMeTHM, YTO BHPAKERHS 0" TP DENOM OTPHIATEDHOM & H npA # = | Be
weeT casica, TIps HATYPANMIOM 1f BLIpRIKeHIE 0" HMECT CMLICS, H €10 3HANCHHE

PABHO HYWO,
Bepriemca X Hayany 3T0r0 Ypoka. Macca aeKTpoHa COCTaBIRCT NPHMEPHO

- H
10 ”T-IOT]‘ 0,000...0Ir, MonyrHo nontepknem pasnoobpaske Hamero
Yowynel

MHpa: Macca CosHuza OTAHYMAETCA OT Macchi . MCKTPpOHA B

100 108

—=——=10%.107 = 10® = 100...0 pa3 (npeacTasuTh TAXOC parIHaHE

10 | e
107
HEBOZMOKHO),
MpHeeneHHOe onpegeneHie NOSBONACT pewars Gonee croxHbie 3amaun.

Tpusep 2
BHYMCIHM 3HaUCHIC BHPAXCHHA 2.372 +5.97 —4.372,
HenomayeM opefenicHHE CTENCHH ¢ LISTEM OTPHLATCILHEM NOKAJATERSM H

1 | 1 2 5 4 5
nomymn: 237 5.9 =4.3 222 — 45 ~mf. — = b D =
3 9, 3 279 9 27

Hpumep 3

Vipocum supaxcesme (y-! +x-'}[—+;'—,]-.

-
Hcrnions3ya onpeacncHue, NOAywHM! (y" + x-l)-[L‘l-f—_l] =
- x

¥

L L L x4 xvy 1 _
_[ +x}_1.+l 5 (x+y)' = =,
x y

1+ax™ a L ax”
a'x? a'x-ax’

YIpocTHM nupaxeuue[ - Qvmpt
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C ydeToM oApeneneHna HMCCM:

. 1+ | a
-1 -1 - - -
fo.u -aa d:ax = —x.—a_|_x {274 5 fx: :
a'x’ a'x-ax |'x-aq |1 1 x_a|x-a x alx*~a*)
a x a x
a__[x+a)ax x{x-a)___xz
"xx-e} x-d a ’
II1. KonTposibibie BONPOCH

1. MaiiTe onpenencHHE CTENEHH ¢ (LCAbIM OTPHLATSALHEIM NOKA3ATENEM.
2. Ha npuMepax NoscHrTe JaHHOC ONPEASACHHE.

IV, 3ananue Ha ypoke

Ne903 (a, m); 905 (a); 907 (1, 3)%; 211 (a); 912 (=); 916 (a); 917 (B, X); 918 (1); 220 (a).
Y. 3ananme wa gom

Ne 903 (65, €); 905 (6); 907 (x, e); 911 (6); 913 (6); 916 (e); 917 (1, 3); 918 {e); 920(6).
V1. [Nogmenetne HTOros ypoxa

Ypoxun 97-98. CpojicTea cTeneHH ¢ HeNbIM MOKAIATENEM

Leas: vayucrue CBORCTB CTENICHM ¢ LIETBIM MOKABATENEM H HX HCTIONB30OBAHHE
TOpH pelieHHH 3a1a4.

Xon ypoka
I. CoolimeniNe TeMB H DeJTH YPOES

11. ITopTopenne B 3aKpenncHAE NPOHACHHON MATEPRAIA

f. OTBETH HA BOTPOCH! 110 JOMAUTHEMY 3afaHHIe (paliop HepelIeHHMX
3afa4).

2. KoHTpons yceosHMA MaTepHana (Tect).

Bapuanr 1
1. flpeacraBkTe B BHAS APOOH BuipaxeHue Bx’y2z0.
8’ 8x°z 8x*

Omeemyi: a) y’z 3 6) ¥ 7 iB) — % ¥

--_:

3 -4
2. HailauTte InaseHe BHIpAXeHna [IJ [..J_._-.] .

5 3 |
Omeemer: 8) E:G} E:B) 3
3. Vipocmirre Bhipakerue (x2— y?):(x—y).

X+y X+y

Omeemur: a)?? ﬁ)?—‘ B) "x"i'T



Bapuanr 2
1. Mpencrapste B BUAe APy Buipaxenue Tx°y 7.

X 727D
1B) —= .
4 6 Y (1Y
2. Halia{Te 3HAYEHHE BHIDAXEHMH (Jgr +(f] [E] .
15 b 17
Omeemui: a) -33';6) —g; B) %"

3. YIpOCTHTE BRIpAXEHHE (m”q-n‘z):(m2 +n’).

Omeemuvi: ) mzl:,ﬁ)i’";%n;. B) i,

II1. Haysenne HOBOTO MATEPRANA (OCHOBEEIC NOANTHA)

HapogamumK BoNpocaMu (nyTeM (GpPOHTRALHOTO ONMPoca) NOABEONTE
VYAIIHXCA K H3YICHHIO 3T0# TeMbl. JIng 3T0ro:

1. TNonpocure chopMynHposars CBoRCTBa CTENCHH ¢ HATYPANBHEM
nokazareneM (BCNOMHHTE MaTcpian 7-ro Knacca).

1) g*.a" =" 2) g":a"=g"": 3) (a"‘)'=a"';

4) (ab) =a"b"; 5) [%] =:—. (npu b#0).

2. Ha npuMepax NMpeaioxure NPOECPHTH, BHICAHIIOTCA AH 3TH cBOlicTRA
B CAy4dae OTPAUATENBHEX LCABIX noxasareaci cTeneHu (c OMEeBMIAHBIM
OFpaHMYIeHHeM g = 0, b= 0),

Hpumep 1
t 1 11 1 1
Rl T OPL I L R S S T 1
a) ? 2 g4 32 ¥ (Cmﬂm 1).
1
O QI gragg w2 g g gt e Q=

{ceoiicrso 4).

Ha oCHOBaHHH 3THX NPHMEPOB MOXHO BHICKAIATL THROTESY, MITO CBOiCTEA -3
BHTIQMHSIOTCA U B-CTY4ac CTCNCHH ¢ UCANIM OTPHUATCIBHLIM TIOKA3ATEIEM.

3. MpeAnoxuTE YUALMMCA A0KA3aTb, HaNpHMep, cBoficTba 1 1 4 B coyuae
CTENCHM C LENBM OTPHIATE/ILHEIM MOKAIATCAEM. .

Hpumep 2

Hoxaxem ceolicTeo 1, T. e. a¥ -a" =a™"* (rae myn — uenbie OTPHUATENRLHLIE
yMcha, a — moboe uucino (a = 0)).

Tlo onpeReneHHIO CTEMEHM C LIGBEM OTPHUATCTHHEIM NOKASATEICM JANHILICM
a* -al na aL Yucna (—m) H (—n) ABAKIOTCA YRS HATYPaNLHBIMM,
TTosroMy no cBOHCTBY cTeneHell ¢ HATYPANIBHRMH TTOKAIATE/AMH MOMyYacM:

1 | | | 1 a™*

L Y =
a"-a"= a® a" = a®.a" a®n -[.mn]

. Ha 3aKRi0uMTenbHOM



Jpoxin 97-98. CeoiicTea CreneHy & UOMbIM (IOXBIRTERCM 209

aTane sHORb GbLINO HCMONBIOBAHO OMPCACACHAC CTENMCHH ¢ BCABM OTPHEA-
TEABIIBIM [OKAIATCACM,

Tipamep 3
DNokaxem cpoficrso 4, 7. . {ab) =a"h* (rae # ~ UeIOe OTPHIIATENLHOE
YHMCAG, @ B b — mobpie yHcaa (@£0, &= 0).
Mo onpenenenmo CTENEHM C LIENBIM OTPHUATENTBHEIM MOKAZATEACM 3AMHLLICM

(@bf =—— (@b ).. . UHeno (—n) Gyaer yxe narypanshsim, [To csoficrsy creneneil ¢

1 1 1 1
HATYPANBHEMHE MOKAIATENAMH HMCEM: (ab)’ = (a b)"' -a""b" = pe- --5_;=
=q"-}" - B KOHII¢ CHOBa (Bi10 HCRONB3CBAHO OTIPSACNCHHE CTCMICHN C UCTHM
OTPHUATERLHBLIM MOXA3ATENEM.

TaxuM 06pasoM, caolictea 1—-5 (1A HATYPANLHBIX OKA3ATENEH CTErleHH)

mokio oGobusims ¥ Ba caOyIail HeALX oTpEEATESEHEIX NOXKAIATEICH Crenem,
Tlpumep 4

x_‘ -2
Tpeobpasyem paipaxeHus: a) x*-x "";6) x *:x*; B) (x’y")"; r [2_y!'

a) Yurem, uro NpH YMHOXEHHH YHCET € OAHHAKOBMMHA OCHOBAHHAMMH

T=tl 1

noxasaren crefeted cnaappatores. Momyuaem: x7 -x~" = x™! =x™ = — |

@) MNpy seneHKH YUCEN ¢ OBHHAKOBLIMH OCHOBARHHAMHK NOKA3ATENH crcncf:eﬁ
sbiuHTa0TCH. MMeem: x*:x ¥ =x = x?,

B) [Ipy BOIBCACHHUHN B CTSNCHL NPOM3BCACHKRA BO3BOMAT B 3TY CTCNEHb
KOKEb MHOKUTENB N PEIYALTATHL NEpeMHOXaIoT. FlpH Bo3BeacHUH CTENEHM B
CTeNneHb OCHOBAHHE OCTARIAT NPEXHKM, 4 MOKA3ATeNAH NepeMHOXAIOT.

2
Nonysaen: (2] = () (y2)* =ty = 2.

) ITpH BO3BEACHHN B CTENCHL XAp0bH BO3BOAAT B 3TY CTENECHE €& YHCAHTEND
H 3HAMEHATEeAb H pesyALTaThl Aenst. [py pO3IBCACHHHE CTCHCHH B CTCIICHD
OCHOM ¢ OCTARAAKT NPLAXAHHM, 3 MOKA3ATENH NMePeMHOXKAIOT. Hmeem:

I o 4y" .
2y2 el

Ynomsyreie csonma mneaeﬁ UCITOALIVIOTCS M NpH pemelny Gonee

CNOXHHX anay.

Tipumep 5
YNpocTATL BRPaXCHHE:
) 2ap ) a2 s
hb‘- - g 2
6 - -y,
Henonbayem cpoiicTRa cTeneHell 1 nonyuum:

YD ) A K A A

10 A. H. Pypyxun



=PRI _ 2 apd % :

6 Inb-u ] ...bz.. — amb-an -vublu — Gu~5~b-—3m5u -ﬂblu _aublu -ublu —
) e - = Ty -a = -a = - =

=a- nb?m&u = .b‘. = b‘u.

IV. KORTpoabHLIE BONIPOCHI
1. HanHiHre CBOMCTRA CTENEHH C LUEILIM MTOKAIATENEM.
2, Joxkazxute moboc cBOCTBO cTeneHu (no BHGOpY).

V. 3ananne ua ypoxe .
Ne 926 (a, r, n); 932 (a, B); 935 (m); 937; 939 (6); 940; 945 (a, 1); 947 (a, B).

Y1. 3aaanne 5a nom
Ne 926 (G, B, e); 932 (6, r); 935 (e); 936; 939 (m); 941; 945 (G, B); 947 (6, 1).

Y1I. Teopueckue 3ananms
VYnpocTHTe BhipaXeHHe:

D ™)’s 2) (2ap*)*;

3 (@) avr); 8 (@b} ar);

5) a7} Qamw); 6 (0a™b"): Ga"b™);

7 @a"p") -Bamo>); 8) Ga>v) -a o> ;

9 Gap=f :6amp ) 10) Ga*5~) :@"a b} .

Omaeme: 1) a*"6™; 2) 2a'™™; 3) @=": 4) a™™b™ . 5) 2™
6) 3a"b"; 7) 108" ; 8) 108a**5* ; 9) 108a°%5 ; 10) 108"

VIIL [ogseneume HTOrOB YPOKA

Ypox 99. CranaapTHulii BRI uHCAA
Heas: nonyU¥TH HABKIKH 3aTTHCH 4HCC B CTAHAAPTHOM BHAC.
Xon ypoxa
L. Coofmenne TeMu N meAN YpoRa
I1. TloaTopenRe H 3aKpeniene NPoiNeNROTO MATCPHATIR

|. OTBeTnd Ha BOMPOCH NO JOMaWTHEMY 3agaHHWIO {pa3bop HepclCHHBIX
3a1a4).
2. KoHTponb YCBOSHHA MaTepHaia {CaMoCToATeENbilad paboTa).
Bapnanr 1
I. Buunenare: (32)°-(32)% 137,



Ypok 99. Cravnspritil eng wicna 291

. 1

2. W . -31’.¢-1; 6) ——:

npocrmcmpaxcuuea)(h b).(ab )' ) )

X +x®
Siarr s

Bapuant 2
1. Busncme: (2°)-@2)7 127
6:»3__6344
2‘ y 4 =253 o a3 gl 3 6 —_—
TPOCTHTE BRPaKSHHE a)(34 b)“'.(gb )z ) 35
» x5 439

i ex

111, H3yuenne soB0or0 MaTeprana (OCHOBHE NOBATHA)

B oKpyXaIomeM HaC MHPE BCTPEUSIOTCA OOBEKTH, XADAKTEPUCTHKH KOTOPHIX
KIMCPRIOTCA Kax ouehih SoanuinmMi, TaK H OYeHD MAIMMM wicxamss. Hanpumep,
Macca 3eMau Bhipaxaerca orpoMisiM YucaoM 59800...0 r, Macca aToma

3 nymeil
BOACPOAA — OYCHL MAIEHEKHM YHCAOM 0,{:1:};;?1? L

B TakoM (o0LiyHOM AecATHUHOM) BHAE GONbILME H MANBIC HHCAA HeyAobHO
3AMOMHHATS {B CAYYaE XapaKTEPMCTHK (DH3HYeCKNX OGBCKTOB), YHTATE H
3ANHCHIBATD, HCYROGHO BRIIOMHATL HA HUMH KaKie-aubo aciterama. Moaromy
OPHHATO 3ANUcHBaTh sKeno L B puae L=a-107", rae n — UeSI0E UHCTO,
Hanpindep, 187000 = 0,187 - 106 yuin 187000 = 18,7 - 10* n 1. 2. Ang yaoGerna
CPAaBHCHHS THCE NPAHATO YHCAA JAMHCBIBATD B &THBOM CTAHRAPTHOM BMAe. lng
JTOTO TPH JATIHCH YHCIa L BLIGHPAIOT MHOXHTEAE @ B NpoMexyTKe | < g <10,
Hanpumep: 187000 = 1,87 - 10°, npu smoM MHOoXTenb 1 £ 1,87 < 10,

Cranpaprans BH00M "SicTa L RasmmoT ero samice s amane @ - 10" (e 1<a< 100
B — HER0E YHCAO), YIHCHO i RAMIERI0T NOPATKOM Wican L.

Hipinep 1
B cranzaprHOM BuAe Macca 3eMau cocrasader 59800...0r = 598-107r,
el
macca aToMa Bogoposa papua 0,00...017r=17-10"r. Taxum o6pasom,

Dupnch
NOPAAOK YHCIS, BMPAXKAIOIIETO B TPAMMAX MAaccy 3eMiu, paseH 27; a nopaaox
WMCIA, BHPAKAIOLICTO B MPAMMAX MACCY aTOMA BONOPOa, pabeH —21. 3aMeTnm,
7O pa3TH4He B Maccax JCMUTH M ATOMA BOAOPOIA COCTABNRET 43 NOPAIKOS, T. €.
macca 3emn Gosbilie Macchi aToMa Bosopona = B 10*=100...0 pas.
4 mynen

MopanoK YHEAA AACT APSACTABICHHE O €10 BEAHYNHE (T. €. 0 TOM, HACKOJIBKO
BEJTHKO KWIH Mano 270 ynucno). Hanpumep, ecni nopaaok uucaa L paseH 2, o
camo wieno L naxonnres B npoMexytke 100 < L < 1000. Ecnun nopanok sucia
L papcH =3, 10 camo yncao L Haxoautes v npoMexyrke 0,000 £ L < 0,01,
Bonbioll NONOXHTEALHLIH NOPAROK MOKAILIRAST, YTO YHCAO OMEHD BEAHKO.

10*



Bonbwiol Mo Monyno OTPRUATENBHHIN NOPANOK NOKA3LIBALET, 10 YHCAO O4EHD
MRNo.

Tipumep 2

FlpeAcTaBHM B CTAHAAPTHOM Buae uueno L = 387000.

B yxcne L nocTapuM 3angTyIO TAK, YTOOM B LIENOH 9acTH OKA3AMach OAHA
undpa. Monyuacu 3,87. Oraenus sanatofl NATL UHGP cnpasa, Mbl YMEHLIUXTH
yucno L 8 10 pas. Nozromy uneno L Gonvure urcna 3,87 g 10° pas. Toraa umeem:
L=387-10,

Hpumep 3
TMpeacTabiM B CTAHAAPTHOM Buae uncno L = 0,00182,
B uucne L nepecTaBHM 33MITYIo TaK, YTOOH B [2e10fl HacTH OKa3AnAch OAHA

oTAMYHaR OT HyAs undpa. B peavnstare noayuiM 1,32, TlcpecrapHB 3anaTyio
HA TPH 3HAKA BIOPABO, MK YBeawvwd yucno L B 10° pas. MNostomy uucno L

Menbiie YHcAa 1,82 8 10P pas, Toraa yucno L=182:10" = 1,82-#= 1,82-107%.

3anucap MACAA B CTAHOAPTHOM BHAE, ¢ HUMH YAOOHO BEIIIONHATL BCE
apudwicTHICCKRE acHcTBIA.

Hipumep 4
a) CnoxaiM wuena 1,8 - 100 1 1,2 - 108, Monyvaem:
18-10° +1,2.10° = 18-10* + 1,2.10° = 19,2. 10° = 1,92.1¢°.
6) BuryreM Te xe uucna. HMeem:
13.10° ~12.10* =18-10? -1,2-10? =16,8-10% = 1,68- 10°.
B) YMHOXMM 3TH ¥e yncaa. Monyuaem:
(18-10°)- (1,2-102)=(18-1,2)- (10° - 10?)= 2,16 10°.

r) HaxoHeul, paanenum 313 uncna: Umeem:

i8.10° 18 10°
(18-10°): .2- 10’)={';.T=L—'§-W= 1,5:10', Npu s1oM pesynsromt

BRIAHCAEHHH TaIOKe 3aNHCAHEL B CTAHAAPTHOM BHAS.

IV. Kowrpoastnie BOMpOCH

1. Kak 3anucars ukcno L B cTaHaaprHom suae?
2. Kax onperenuts nopaack Yucaa L?

V. 3azaume na ypoxe

Ne 954 (a, B); 955 (a, 1); 956 (6, r); 957 (a, &); 959 (a, 6); 961 (a); 962 (a);
963 (a); 965.

VI.3amanue n J0M

N 954 (6, e); 955 (6, e); 956 (a, B); 957 (6, r); 959 (B, 1); 961 (6); 962 (6);
963 (6); 966.

VII. IToapeacHRe HTOTOB YPOKA
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§ 14. MNpnbanmxeHHbIe BHIYUCNEHNSA

Vpox 100. 3anuch npHOBDKeHHMX 3HA%eHRl

Hless: paccMOTPETE 3ANHCE MPHOAHXCHHHX 3HAMCHHH M OUEHKH
abBconioTHoll H OTHOCHTENBHON NorpetHocTel.

Xox ypoxa
1. CooGmenne TeMM H NEAH YPOK2

11. FlosTopenne N 3aKpenAcHHEe NPOHICHHONO MATEPHANA

l. OTBeTsl Ha BOTIpOCH MO AOMAIUHeMY 3afaHuI0 {pa3lop HepelieHHbIX
3a844).

2. KoHTpostb YCBOSHHS MaTeprasa {THCEMEHHEI ONpoc).

Bapaant 1
I. Kax 3amscath yucno L B cranaaprHoM Brac?
2. JanHIuKTe B CTAHAAPTHOM BHAE YHCIO;
a) 7350000; 6) 0,000374; B) 638 - 105,
3. BunonuuTe AEHCTBHA M 3aNHIIMTE OTBET B CTAHAAPTHOM BHAE:

@-10+):@-10™).
Bapuanr 2

I. Kax onpeaeiuTs nopanox yucna L7

2. 3anHuMTe B CTAHAAPTHOM BHAE MHCIO:

a) 253000; 6) 0,0000365; B) 675 - 108,

3. BuinonHHuTe AeHCTBUA K 3AMHUILHTC OTBET B CTAHOAPTHOM BHJC:

(2-10°F :(a-102).

II1. Haysenne HOBONO MATEPHARA (OCHOBHME NOHATHA)

Mpexac BCETo OTMETHM, YTO B peadbHON XKH3HH, HAYKS H TEXHHKE
XAPAKTePHCTHKH OFBAKTOR BHIPAKAIOTCH TONBKO NplaiKeHHMMH IHATCHHAMH.
HanpHmep, OAHHA XEIC3HONOPOXHOTO PEbCa COCTABAACT NMPHMEPHO |22 M,
OnHAKO CTAAb NPH HATPEBAHHK PACLIMPACTECA, W JUTHHA Pebea YBETHYHBAETCA,
Mpx oxnaxacHUN cTAnk CYKAETCA, H ITHHA PeNbca YMeHbLaeTca. B cpeastem
B PoCccHM nepenal 3WMHHX H JICTHHX TEMNCRATYP CcOCcTaBAAeT 60°C, uro BauscT
ua anuny peasca. MoaTomy NpH NPOKNANKE KEACIHODOPOXKHOIC MYTH MEXKLY
peALCAMH OCTABAAIOT 3a30p 8 2 M, To €CThb B 2TOM CAYYae MEHNNTCR
XAPAKTEPHCTHKH CAMOTO PEAbCH.

Jpyroit nprydHoN NPWOArOKeRHLIX 3HaNCHWA DH3NYECKHX BETHUMH SBASETCA
HECOPCPIIEHCTBO METOROB H3MEpPeRW TakuX BeansiH. Hanpawmep, no panno-
ZKTUEHOMY pacnaLy aemMeHToR ObUT ONpPeALSeH POIPACT CYILISCTBOBAHMA 3emmm
(npumecpHo 4,5 mitpa ncy) M HaGmonacMod BeencHuod {oxkwio 15 wipna aer),

Teneps paccMOTPHM HEKOTOpbIE CNocobbl 3aNHCH NMPHEAHKEHHLIX YUCEN.
Jauna peavca papHa 1200 ¢M ¢ TOMHOCTBIO 4O 2 CM, T. €. TOUHOS 3HAYEHHC
JUTHHBE { (B CM) MOXKET OTAHYATHCH OT NPHENMKEHHOIO 3HaUeHHA, pasHoro 1200,
He Gonee vem Ha 2: 1200-2<7<1200+2 wnn 1198<7/<1202.




B ¢H3Huecknx H MaTeMATHYECKHMX TaGNIHLAX U CNPABOYHHKAX NPHGNKEH -
HBIE 3HAYEHHA 3A1HCHBAIOT TAK, YTOOL! HOTPEIHOCTS He TIPEBOCXOIANA AHHNLIE!
nocrearend pazpana, B rakmx IyHanx roBOPAT, 410 YHCAQ 3ANHCAHO BEPHBIMR
Endpamu.

Bepnoit undpoil aprincEenioro 3RANCERT HAHIBAKT UNPY MoGoro paspana,
€A AGCONMOTHRS NOIPEMINOCTS Ne MPEBOCKOMHT EAHHHILL FTON0 PAIPAIA.

HarpuMep, MprOKCHHOe ZHAUCHHE Bo3pacTa JeMaH (B MApa JeT) pasHo 4,5.
B zanucu 4,5 ace udpnt pepHite. Mocneatss WHPPa JaNHCAIRA B PaspAle NECTTHIX,
Jnaunr aficamorHan NOTPCIIHOCTE MeHbile Wi paBHa 0,1, . e. r=4,5+ 0,1.

B TeXHHMYECKOH AMTEPATYPE YACTO BCTPEYACTCA JAIMCH NPHOAMKCHHbBIX
3Ha49¢HHI B cranaapTHOM BHAE, T. €. BBHAE 4-107 ,roe 1 Sa < 10 u # — uence
uncno. lMpu sToM B 32THCH MHOXHTENS @ CONEPKATCA OOBYHO TONBXO BEPHLIC
audpet. Ilo Taxoit sandcH Aerko oUSHUTL AGCONTHYD NOTPENHOCTE
ApHOAMXEHHOTO IHAMEHMS,

Hpunep 1 ,
B 5HUMKIONCAKN YKAZAHO, YTO Macca 3eMaH pasta 5,976 - 102 k. Ouenum
A6COUOTHYIO MONPELIHOCTL MPHAIMAXEHHOND 3HAYCHHT MACCH JeMaM.
OB6o3HawHM Maccy e (B Kr) Gyksoli m. TaK Kak B MHOXHTENE 5,976 Bee
UUHPH BepHBIE M NocnenHelt undpoll Asngercs undpa THCAUHNX, TO

m=(5976£0,001)10* Packpws ckobxn, Gyaem wmcTh m=5976-10"%

+0.001.10* mam mr=5976-10" £ 10, Dra 3anuce o3HavaeT, ¥TO abCOJOTHAS
NOTPEINHOCTE NIPHONMKEHHOIO 3HAYSHUSA M MEHBIUE HAW pasHa 10%,

EcAH YHCAO 3aMMCAHO B CTAHJIAPTHOM Buae 2-10" W B MHOXHTENE g BCC
unihpsl BEPHBIS, TO TAKAA 3AMHCE NMOZBONAKET AETKO OHEHHTD TAKOKS OTHOCH-
TEALHYI0 IOTPEINOCTS.

Tipumep 2
ORCHAM OTHOCHTEALHYIO NOTPELIIOCTE NPUOMMKEHHOND IHAYEHHA MACCH
Jeman.
B npuMepe 1 Mb oLIEHHAH aGCONIOTHYIO NOCPELUHOCTL TAKOTO NPHEMKEH-
HOro 3HaMeHHA. OHa McHbtU¢ Hau pasHa 107, 3HauKT, CTO OTHOCHTENTBHAN

10* l 1
MOTPEWHOCTD HE NPCBOCKOMMNT 5976-10" = 5976 < 1000 . BHAHO, ¥TO 0THOCH-

TEAMHAS NOTPLmHOCTs MCHbINE SAHHALB UQCACAHETO pnpsmi B 3aIMHCH
MHOXHTENA 5,976.

AHANOTHYHO MOXHO NMOKA3ATL, YTO ecAl X=a2-10" (tpe 1 £ a4 < 10w
MHOXKNTEND @ JANNCAH BEPHWME DHQPAME), TO OTHOCHTEALHAR TOIPLIIHOCTD
ApHE/ROKEHHON JRATCHIRA HE MPLBOCXOINT CAHEMND] DAIPIIA, B EOTOPOM JATRCARA
nocheman U3 X uudp.

Fipu 3anHci npRONEKCHABMX 3HAYCKHA BMecTO g * 10°, g 10%, a° 10° yacTo
RHILYT COOTBETCTBEHHO @ THC., & MAH, 4 WIPA. B TAKKX 3anucAX MBOMHTED 4
MOMET BLIXOMHTE 32 Dpeaean npomexyTia ot 1 ao 10. Hanpumep, sospact
CYIICCTBOBAHNA HaOnoaaeMo# BeeneHHoR npubamxenHo paged 15 Mapa net.
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IV, Kourponsime soupocy

1. YkaxnTe npuUHHL UPHOAHKCHHBIX 3HAYCHHA TCXHIECKMX H driaHiucc-
KHN BCYTHUHH,

2. Kak oueryts abCOAOTHYIO NOrpeliHOCTD NIPUOANKEHHGIO SHANCH KA
BEAFIHEB {MOKAKATE Ha npiMepe)?

3. Kax oLelHTL OTHOCHTENbHYIO TIOTPELHOCTR NPHOAKKEHHOIO 3HAYCI 1A
B THYMEBL {NOKAKHTE 1id RpKMepe)?

V. Jazaune na ypoke )

No 973 (&, B): 974 (6); 976 (a. B, n1); 977 (8B); 978 (a), 979 {a, r); 980 (u); 98I.

V1. Jananne ua A0M

Ne 973 (6, r); 974 (r); 976 (6, 1, e); 977 (e): 978 {6): 979 (6, n); 980 (n); 982,

VIiI. ITonsenenne Hroros ypoka

Ypok 101. JeficTua HAA NPHOTHKEHHLIMH 3HAYCHHAMH
Ifesn: ocBONTL acicTBHA Hal MPpHENTHKCHHBIMH 3HANEHHAMH W NpaBHaa
OKPYTACHHA Pe3yALTATOB BLIMHCASHHH.
Xoa ypoka
1. Coobimenne Temel » UeIH YPOKa

11. orropenne u 3akpenyictiHe NPOIICHHONO MATEPHANA

1. OrBeTh HA BONMPOCH N0 AOMALIIEMY 3AAaHHIO (pastop HepelicHHBX
3agay).

2. KoHTponb YCBOSHHA MaTepHana (CAMOCTOATENbHAA paGoTa).

Bapuanr 1
. Yucno 23,48 3anucaHo BepHuMH uudpamy. OuenuTte aGCoOMOTHYIO K
OTHOCHTENLHYI) NOTPEILHOCTH NPHGITHXEHHOLD 3HAEHHMSA DTOTO YHCAA,

2. MNpeacrasbre apobb -g- B BHIE NECATHYHOH ApobH. OKpyraHTe 1Y ApoGh
40 ToteauHbpX, Halinure aGCONIOTHYI0O H OTHOCHTCNIBHYIO TIOTPEUTHOCTH
FPHORHKCHHA.

Bapwanr 2
1. Yucao 35,28 zanucaHo BepHHIMH NvdpaMu. OticHuTe aGCoNOTHYIO H
OTTIOCHTEILHYIO OPCIIHOCTH APHSIHACHIOTO JHAYCHHA 3TOrO YHC/IA.

2. fpeacraeste npodL -I-jl- B BHIE NecstThuHof Apobu. Oxpyrnute 31y apols
Ao TcAayHHX, Hajiaute aGCOMOTHYIO H OTHOCUTEABHYIO TNOFPCITHOCTH
MpHORHKCHNA,

111. H3ysenne Honoro Mavepraia (OCHOBHLIC TOUITHA)
B nopceaHeBHOMN NPpAKTHKE, TEXHHKE H HAYKS NIOCTOAHHO BHNOMHAKT
BAMHCTERNHS ¢ NPROACKEHNAMN BEIINHAME, [IPH 3TCM PE3YALTAT BHYMCIENMit



o6ulMHO OKpYTamOT. PACCMOTDHM Ha MPUMEPax, XKaK MPOWIBOMATCH TaKHE
OKPYTACHHA NPH CACKCHMH, BBIYHTAHHH, YMHOXKEHHH H ACACHHMH
NPUGTHAESHHEIX 3HAYSHII, B 32ITHCH KOTOPHIX BCe LHGPH BepHbIC.

Tipumep 1

Haiuem npHOANXEHHOE 3HAYCHHE CYMMB THCE X = 8,34 n y = 5.6.

Cnoxum ApHGAKKEHHBE JHAYEHHA Yncen X H 32 x+y=834+56=13,94.
OueHuM TOSHOCTH TAKOTO NPHOAHXKenna: 334-001=x<834+001 H
56-0,1 < y£56+0,1. Croxum 3TH 1B HEPABEHCTBA OAHOIO SHAKA W NIONYUHM:
1394 -0,)1< x + y<13,94 + 0,1 1. Mozromy x+ y=13,94 crounocrsio a0 0,11,

BuaHo, uTo abcoNIOTHAA NOrpelIHOCTE MOXKET COCTABAATL 4yTh Ooabluc
OOHOM CAMHHLb padpAna Secarwx. [loaromy undpy DecaTrlx 8 aHaueHHu 13,94
pazymMHO COXpaHMTh. Llndpa coThIX A0BEpHA HE BHYILAET, T. K. a6CONOTHAS
MOrpEHOCTH MOXET AoCTHTaTD 0, 11. CreaosareabHO, PEIVILTAT UchecooGpas-
HO OXPYFIHTE A0 JECATHX (YTO COOTBETCTBYET MeHee ToMHOl BenHumHe 3,6).
MoatoMy x+y =139,

TMpy HaxoXMOCHWH TNPHOANKCHHOTO IHAMCHHA CYMMBI YHCEN CAOXKHAN
BpHONEEETENC JHAICHNNA, H TOAYICHHbIH PESYILTAT OKPYIIIUE 10 MEHCE TOTHOMY
CAATACMOMY (T. €. OCTABHAK B CYMME CTONLKO IRAKOS BOCHE JARGTOR, CKOMLKO HX
COBSQINTCH B Mehee Tounofl semrne). Taxum ke o6pa3om NOCTYTIAIOT BO BCeX
CAYIARK C0IKCHHE H BAMHTANGA BSTHYHH,

Tlpumep 2

Hafinem npubniokeHHOe 3HAYCHHE PATHOCTH IHCEN X = 8,34 i1 v = 5,6,

Hafiaem pasHOCTS IAHHBIX YHCEN x— ) = 8,34 -5,6=274 . W3 aannsix yucen
8,34 u 5,6 McHee TOMHBEIM ABRgeTCd BTopoe uncio. [losToMy oKpyragem
PESYALTAT (1O BTOPOMY YHCAY (¢ TOUHOCTHIO A0 ACCATHIX) H IOAYHaeM X~y =27,

Tenepb pacCMOTPHM OKPYTACHHE PLIYIGTATA DPH YMROECHNN B ACHCHNN
pRbmraenx Jatemuil. B 370M c1y4a YINTHESCTCS OTHOCHTEAMNAS TO'MOCTD
napnux. HaxoasT nponspenense uam wacTioe MPUO/IMKEHHEIX 3HAYCHHN M
PE3YALTAT OKDYTNANT IO MeHee TOTHOMY YECAY (HMeomeMy HAMMEHBINYW)
OTHOCHTENRHYI0 TOMHOCTS). JLIA 2T0T0 SAHHMIE YHCAR B PCIY/RTAT SANACHEMOT B
craapapTaom Biae - §0" . Mioxumens g pesysrars okpynitior, 0CTABRAR B HEM
CTONILKO IRAKOB MOCTEE JAIATOH, CKOMLKO HX HMEST COOTBETCTRYIO I MBOXHTEAD
B MeHee TOYHOM BAHNOM. ’

flpumep 3 )
HaiiieM NpUSAHXKEHHO® 3HAYCHHE MPOH3BEACHMA YHcen x~{,73 H y = 28,6.
INepeMBOXMUM TaHHBE YHUCAa xy = (0,73-28.6 = 20,878, 3anHiues XaHHBE
YHCNZ W PEIYALTAT B CTAHAAPTHOM sufie: Xx=73-10°7", y=286-10' u
xy »2,0878-10". OkpyrauM nponsseaenne 2,0878-10' mo nepsoMy (McHee
TOYHOMY YHCAY), T. €. 20 JecaThix. Monyuum xy=21-10'=21,
Tipumep 4.

HaiineM npuGiokeHHOS SHAMEHNE YaCTHOTO MHucen x = 378, 3 uy = 23,1.

X
231

Haitnem yactHoe ;ﬂs

=16,377... 3anumeM AaHHEIC HHCAA H MACTHOE
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B CTaLAPTHOM Bife: X~ 3,783.10°, y=231.10' 1 %* 1,6377-10". Oxkpyraum
PCAyALTAT IO BTOPOMY (MEHee TOWHOMY) MMCHY, T. €. € TOMHOCTHIO A0 COTHIX.
Monyaach: %-‘ 164-10' = 164.

Urak, npi CROMENNH, BMWHTAHMN, YMHOXKEHHN H JEACHAN NPEOAMAKCHALIX
sazqeEnii PeIYALTAT OKPYIIAIOT O MeHee TounoMmy AanHoMy. TIpn sToM npe
CJIOMCHHH H BLMHTAHRH SRAHMC THCAA SATRCLIAIOT B MCCHTINHMX apolinx, 1 menee
TORHOC NAHHOS ONpeReaneTes o aAbGcomornol TounoeTH. IIpH yMHOXeHNH |
JelciHN JANNGIC YHCTIA SATINCMBAINT B CTARIAPTHOM BHAS, H MeHee TOWIoe RaHHOE
OIPERERNETCH 0 OTHOCHTENLHOH TOTHOCTH.

OOBMHO NPHXOAHTCA BHITONHATE HECKONBKO AeficTPHil Han npn&nnxeu—
NBMH IHAYCHHAMM YHCS.

Hpumep 5

Hafizem npHOIHXKEHHOE 3HaYCHHE BHPAXKEHHA (2x+3y)z npH x =~ 4,87,
y=23,1unz=0,0034.

BrinoanuM ykasanHele aelicreua: 2x+3y=~2.487+3.23129,744 693
= 79,04 = 79.0 (OKpyraeHse NO MeHee ToOuHOMY uncay 3y), Teneps Halnem:
(24 3y) 7= 79,0-0,0034 = 0,2686 = 0,3. [1pn OKPYIACHHN pesyABTaTa GHUTO
yureHo: 790=790-10' ® 0,0034=34.10". MozTomy yucao 0,2686 6uno
OXDYTNEHO A0 AECATHX.

IV. KouTpoanimie BORPOCHE

L. Kak okpyriaserca npuGavxeHHOE SHAMECHHE CYMME! IUTH PasHOCTH wicen?
2. KaK oKpyTIAETCA NPHGMIKCHHOS 3HAYCHHC POH3RCACHHA WK YACTHOIO
yucen?

Y. 3azanse Ha ypoxe
Ne 988 (a); 989 (6); 990 (a); 994; 998 (6); 999 (a); 1000; 1004; 1011 (a).

V1. 3ananme ua joM
Ne 988 (B); 989 (r); 990 (6); 995; 998 (r); 999 (6); 1003; 1005; 1011 (6).

VII Ilommenctmie RTOMOB YPOKA

¥pok 102, Bumpcienna ¢ npulunokeHHMME 3HAYCHUAME
HA XAMLKYIRTOpE
Ileas: NONYMUTDH HABHIKH NPHOAMXCHHEIX BEMHCACHHN Ha KaNLKYIATOPS.

Xon ypoka
L. CoofimienMe TeMbl H HEAH YPOKA

IL. [NosTopenne u 3axpenieHHe NPORACHNONO MATEPHANA
1. OTeeTH HA BOTIPOCH 710 AOMAIIHEMY 3aRaHNI0 (pas3bop HepeienHbX
3aU34).



2, KonTpoan yesoelns vatepHata (cCaMoctosTeIsHasn patoTta).

Bapuanr 1

1, Halimure npefiamkenoe 3HAMCHHE (lCpBMeTPl TPEYIoibHNKA CO
ciopoHaMi ¢ = 238 cM. b= 564 cM e = 193 cM.

2, Haitante pubiMACHEOE 31IAUCHHE BHPHKCHHA (Zx—Sy)z Lecan x= 19,33,
y=34nz=00258.

Bapsianr 2

1. Hadinute DpHGIRAKCHHOE JiIaYCIIHe IICPHMETPA TPEYTU/IBHHKE ¢O
croporHaMu @ =293 cm, b=7 8cane = 16,7 oM,

2. Hailure npuGankeHHOE 311auerine Buipaxenus (3x-2y)z, ecmux=17.31,
y=4.7nz=00375,

I11. Mzyuenne HoBONO MATEPHATA (OCHOBHME NOHATHA)

Tpu BHMKCICHHAX 118 KAABKYIATOPE ACHCTENA HAI NPWONUReHHLMH SAHAMNMM
MPOU3BOAATCA TAK XKe, KAK H MA/ TOMHLIMH SAHHBIMH. TlonydCHHLIC peayINTATR
OKPYFARIOT 10 PACCMOTPEHHMM Dalce NPARNIAM.

Hpumep 1

Haline™ pasHocTh uucen x = 784,376 u y = 37,62,

Buiurem maHHble wnena: x — y = 784,376 — 37,62 =~ 746,756. Oxpyrivm ror
PE3YALTAT C TOMHOCTh A0 COTHX (10 HCAY V) H TIONYYHM X — ) = 746,76.

Flpumep 2
HaiineM nipousacnende uncen x=273-10° U y=14-107
YMHOXHM JaHHWE YMCIa xy-2,73-|0‘-l,4-lO"‘=(2,?3-l,4)-(lﬂ“10“’)=

=3822.10'=38-10' =38, Ygycno 3,822 GLIO OKPYFIEIO € TOYHOCTHIO OO
BecATHX (N0 MHOXHTENO, | .4 yHena y).

Hpumep 3
Haiinem maccy cTansHOTG KyOuka ¢ peGpoM g = 1,5 cM (IIOTHOCTB CTAH
£= 7.8 rfom?).
O6bem kyba co cTopoHoil a sayncaneTcs no dopmyne V =a'. Macca
Matepuana Ky6a pasHa m=gV =gg* (rae g — nnoTHOCTH BeltecTsa). Tlpu
BBYHCICHHH ynoﬁﬂo CHavalna BEINONHHThE BO3BCACHHC B TPEThIO CTCTICHD.

TlosroMy sanuiem GopMysly B BKaE M=a - g. UHCHS 0 U g UMEIOT ONHHAKOBYIO
TOYHOCTb {C TOYHOCTHIO A0 AECATHIX). BHNOMHAM BLIMHCASHHS H NOAYYUM

me 26325=26325-10" . OKpYriauM NepBhHil MHOXHTEND AC ISCATHIX W Hafillem
m=26-10 =261

1V. 3apanmne na ypoxe

Ne 1019 (a, B); 1020 {a); 1021 (a, 6); 1022 (a); 1023 (a); 1024; 1026; 1030.

Y. 3apanue Ha 10M

1019 {6, r); 1020 (8); 1021 (8, r); 1022 (6); 1023 (G); 1025; 1027; 1028.

V1. Ioapeaenne HTOTOB YPOKA
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Ypoxn 103—104, Kourpoasuan paGora Ne § no Teme
«Crenenb ¢ UeIMM NOKASATEICM»

Ifess: 1poBEpKa 3HMHI YYAIMXCH C HCMONb3OBAHHEM PASHOYPORHEBBIX
BAPHAHTOB.

Xon ypoxa
1. CooGmenne TeMul B Hean Ypoka
11, XapacrepacTHEs KOHTPOLEOH paGoTl

KoHTponsHas paGoTa cocTaBfieHa B 6 BAPUAHTAX PAIHMHON CTOXHOCTH
{papvaHTHl 1, 2 — caMbie MpocTHe, BaPHAHTH 3, 4 — CIIOXKHCE W BAPHAHTH 3,
6 — campte croxrre). llpn 210M CIOXHOCTL BAPHARTOB HAPACTAET HE OYEllb
peske. Kaxaniii papuanHT coaepxnT 6 3a0a4 NPUMCPHO OAHHAKOBOH CIOXHOCTH
{MoxeT OuITh, HECKOABKO CHOXHEE /IBE NMOCACAHHE 330A9H).

Fpy nposepxe BapHaHTOB |, 2 OUICHKA «5» CTABUTCA 38 NPABHABHOE peLLIEHHE
NATY 32344, OLCHKA «4» — YcTHIPCX 3a48% M OLCHKA «3» — Tpex samad. Ouxa
304498 ARIAETCH pesepBHON (AW 3aNacHOi) 1 1AeT HEKOTOPYIO BOIMOXHOCTL
eu0opa yyamMca. TpH TaKHX X KPHTCPHAX OLCHKH B CiyJac paphaHTos 3, 4
faeTcd AONCAHHTENLIIO 0,5 Ganna H B caydyae BapHAHTOB 3, & — AONOAHUTENLIIO
1,0 6anna (yuTHBaA BoAee BHCOKYIO CIOXHOCTD 3THX BapiaHToB). [TosToMmy B
CAYMEE BAPMAHTOB 5, 6 OUCHKY «5» MOXHO NOMYYHTH 38 HPABHABHOC peIIEHHE
yeTBipEX 330AY.

BuiGop bapruaHTOB MOXET OLITh CICNAH YUHTEASM WIH YuRLWHMCA (NpPH 3T0M
YHCHO IKICMILIAPOB BADHAHTOR BOJKHO GLITh MOCTATOYHLIM). Paiymeercs,
YYAIUMCCA AOMIKHBE 3HATL O PAFTHYHOH CAGKHOCTH BAPHAHTOB H KPHTCDHAX
OUEHKH KOHTPOALHOK paboTit,

I11. Bapaanmu padoma
KP-8
Bapuanr 1
1. ¥NpOCTHTC BHPAXCHME!
a) 37.34:3%; 6) 15a°0%-24a7'; B) (%a“b" ]4,
2. Buipasure:

a) 25-107 7B rpammax; 6) 1.8-10"° xm B carrrumerpax.

3. 3anumuTe YHCAO a=27734-10° B CTaHAAPTHOM BHIC W YKAXUTE £ro
TOPANCK.

4. Haitante nproAHXeniioe 34ayeHHe CyMMb W RPAZHOCTH SHCen X = 86,47 1
y=131,2.

x24x®
5. Coxparure Zpodn Pl



=]
6. Moctpoiite rpadnk GyHKUBH y-[—l——] .

2x-1
KP-8
Bapmanr 2
1. ¥YnpocTHTe BHipaXeHHe:
~2
2 5575 6 a5 L% ) [f;-a%-’] :

2. Buipasnre:

8) 4,7-10°* 1 B rpammax; 6) 3,7-10° kM B canTHMeTpax.

3. 3anuwuTe vHcAo g=384,5-10° B CTAMAAPTHOM BHAC K YKAXHTE €10
TOPAINOK.

4. Haftmure npuGauXcHHOS 3HAYCHHS CYMMB! H PAHOCTH YHCENn X = 93,8 n
y=27,64. L

X' +x
5. CoxparHre apobb ;!:x—‘-

6. Nocrpoitte rpadux QYHKLHK Y E{-Z—;}x-]
KP-8

Bapaanr 3

1. Yupocrure suipaxenve 1,6x'p?.5x y ' u Halure cro sHavernve npu
x=~02uy=107.

2. 3anMuiMTe B Bie IBOHHOTO HepaBeHcTsa a = 7,83 £ 0,01,

3. HajiauTe npuGAMXEHHOE 31aYEHHE NIPOU3BEIEHHA uucen ¢=110-10° n
b=40-10".

4, Quenure abcoMmoTUYIO H QTHOCHTCALHYIO NOTPCLIKOCTH NPHOAKXCHHOIO
3HaueHna x =84 10° (B neppOM MHOXHTEAE BOC LGP BEPHBIE).

5. YNPOCTHTE BHpaXeHHe E -J-—:’-a"b
' 76| 49

-1
6. Moctpoitte rpatdux GyBKIH y=[ﬁ] .
KP-8
Bapuant 4
1. ¥npocTHTe suipaxeHHe %x"y’ -30x°y™ u HafiauTe ero sHaucHHe MPH
t
x=127n y= 5

2. 3anumuTe B BUAE ABOHHOTO HepaBeHcTRa @ = 3,74 & 0,01.
3. HaHuyme npubarxeHHOE 3HAUYCHHE NPOH3BSACHIHSA YHCEN g =205.10* ¢

b=60-10°
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4. OucHuTe aGCORIOTHYIO H OTHOCHTEABHYIO NOTPEILIHOCTH NPHOMIKEHHOTO
Jnaverns x=63-10* (B NEPBOM MHOXHTERE BCS UHPPH BEPHNE).

. 3y2
5. YIIPOCTHTE BLIpAXEHHE [%%:,-] ‘%a“b’.

-]
6. Tloctpoiite rpaduk GyHKIMK y=[—l-_~!;-,-) .
KP-8

‘ Bapusar §
L. CpaBumTe 3HaYeHUS BMpaKeHHl] 27 + 37 H 572,

e 2] (2] |

a- a-x

3. Pewnre ypasHenne 2x~2 +3x7' +1=0.

-
4, PCWwHTC HCPaBCHCTBO {4::3-—2) <2,

x84 x7
5. Coxparute apob .
» 2 x+x?

At Tl

6. YnpocTuTe BRpaxeHye J;,MT (n, m — LieAbIE unCha),
KP-8

Bapuaut 6
1. CpaBHHTe 3HaYCHHUA BUpaxeHRH 372 +42 u 7.

.l -
2. YipocTHTe BrlpaXeHnHe [(a -H{a_f;] -a’x" ] .

3. Petunre ypaBgHcHHE 3x~ ~5x~' +2=0.

2 _)
4. PeuiTe HepaBeHCTBO | 3-— <3,

435+
5. Coxpature apoSh W

2 -2

6. Ynpocmite BhipakeHHe x""‘_’y"’- (n, m — Uenble Yncna).



Ypox 105 Hrom xompo.rlwoﬁ paﬁom
Heaw: cOOCLINTL peayAbTATH paloThl, PACCMOTPETh HaHBONEE THNHYHbIE

omKbku, pazobpats TpyAMLIC 3a%a4N.

Xon ypoxa
1. Coolnienne TemMul N ueseil Ypoxa

I1. Hrvom =oaTpomsnoii paborm
1. PacnipenenicHie pabor no BApHaHTAM upeaynmupemc}ms larHuie 0

peIynsraTax paGoTh yHoGHO 3aHOCHTS B TAGMLY (U Kawao# naphl BAPHAHTOB).

Virorn 2o samamy 2 3 6
+ 5
+ 1
— 1
2 1
OGoaHaueHn:

+ — MHCJIO PELIMBIINX 3A0AYY [PABMALHO HIH TIOYTH NPABRMIBHO;

1 — YHCIO PeIMBLIHX 332a9Y CO 3HRYNTSABHLIMH OIHOKAMH;

— — YHCAO HE PEIHBLINX 3a8A4Y;

@ — yncno He pearniix 3a8auy. Bapuant I, 2 — 8 yaeHuxos.

2. THMHYHBIC CIIHGKK, BOHIKWIME NPH PEIICHAH 3a0a4.

3. HanGonee TpyaHbie 3a0a4H ¥ MX pasbop (yuHTeeM HIH IKOTBHHKAMM,

CIERABIIHMH OTY 32124Y).

4. Pa3fop Bcel KOHTPOUILHON pafoTh (BMEBECHTD Ha CTEHAS OTBETH K

3aMAHHAM BapMaHTOB M pasBop HanbBosee TPYRHLIX BADHAHTORB).

III. Orzera 1 peinennn
Bapstant 1

1. Omgeme: 3) 3: 6) 3,6 a*b; B) %a‘b‘.

2. Omeemu: 3) 2,5- 10 r; 6) 1,8 cm.
3. Omeem: 2,734 - 10¥, wecToii nopagok.

4. Omeem: x+y=~t77, x—py=~3553.
5. Omeaem: x.

6, Omgem: rpatpux y=2x-l[x$-%-].

Bapsasr 2

1. Omgemss: 2) 5; 6) 2,52 a’b’ B) —a"b"'
2. Omeemor, )47 1;6) 3,7 lo“cn
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3. Omeem: 3,845 - 1(F, poceMOi MopanoK.
4. Omgem: x+y=~1214, x—y=662.
5. Omeem: x™*.

6. Omeem: rpadpux y=2-—3x[x$-§-}.

Bapsant 3

1. Omsem: 8x’y, 0,224,

2. Oméem. 7,82<a<7,84.
3. Omsem: 4,4 - |08,

I
4. Omeem: 100, o=

az’ 84 °
5. Omgem: -

6. Omeem: rpadux y=x-1(x = £1}.
Bapuasr 4

25
1. Omeem: ? . 125,
2, Omsem: 3,73 £ a < 3,75.
3. Omsem: 1,2 - 10",
4. Omgem: 1000 L

63"
5

$5. Omeem: -

6. Omeem: rpadux y=1-x>(x=£1).

Penteriun

Bapuant 5
1. Henono3ya moHATHE CTENEHN ¢ OTPUUATESALHKM HOKA3ATENEM, HaWIeM
2 ,grgd 11 12 5_,__1__1
3HAYCHUA BHpAXEHWH: 27 +3 =Tt FE*T9 3% = 25.Tax
13_1

KAK 32755, 70 277432 5 572,

Omeem: 27 +371552,

2. YaTem HOHATHC cTeneHH ¢ OTpHUAaTeNbHEM tokasateneM. [Tomyunm:

e o]

=[_§]4=(_1y’=(__‘l),=-1.

Omeenm: —1.




3. HenonbayeM MOHATHE CTENCHW C OTPHLUATENMHEM floKazaTeneM. Toraa

2 3
YPaPHEHME 2x~? +3x~' +1=0 HMeeT 8HA ?+;+l =0, YMHOXHM BCC WICHE

ypaBHenus Ha X M NOMYIUM KBAAPATHOC ypaBHeHHe x®+3x+2=0. Kopuy
3010 YpaBHEHHA X, = =2 H x, = —I.
Omeem: x, = -2, x,=—1.

4x-2

4. Yyrem, uro 4x-2%0, 1. €. xa:%. HepaseHCTBO HMEET BHA: =2

HAN 4x-2<6, KAKW 4x € 8, oTkyaa x £ 2. 3aRHMCM OTBET B BUAC

A=
=33

5. Paznoxus MHCAHTEML H 3HAMEHATENE ApoBKH Ha MHOXKTeNH. BrineceM 3a

o T
ckoBKHN B uMcauTene x*, B 3HaMeHaTene x~2. MMomyuaem: _rx y20 4 x =
2+ x+X"
_X (l+2.t’+x x_ .
rxPHl) x0T
Omeem. x5,
xlm-lyhr-l
6. VYunTapeasn ceofictBa cTencHeR,  MOMYUHM: W:
- xhl-l&ml]ybr-l-{m-l) =X
Omeem. X"y,

Bapaaur 6
. Henonbiys NnoHATHE CTENEHH C OTPHLATCABHBIM NMOKAJATC/ICM, HalacMm
R | l_ll_25 2.1 1
IUAYCHHA BhipaXeHHRA: 37° +4 _3_’+F 3+ﬁ-m nil'= =zr= -:‘—9» .Tak
25 |

KK Tar> 29 70 37 +47 577

Omgem: 37452572,

2. Y4TeM MOHATHE CTENEHH C OTPHUATENLHBIM NoKazateneM. Tloayunm:

[(m{ ] azx-']:[(au}";x_fi]‘Z[lﬂ!ﬂtz’_]":

X X
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3. HcnonpayeMm MOHATHE CTETIEHK C OTPHUATENBEHHM noKasaTenem. Toraa

ypaBHeHHe 3x —5x '+2=0 uMeeT pua —3——11-2 =0. YMHOXHM BCE 1LACHibE

YPABHEHHS HA X* K MONYWHM KBANPATHOS ypannenne 2x?_5x+3=0. KopHu
ITOTO YpaBHeHKA X, = l wx, = 1,5,
Omeem: x, = l,xZ- 1,5

3x—453

4. VareM, 410 3x-420,T . xaﬁ-g—. HepaBsHCTBO HMEET BHA!

unu Ix-4<6, uam 3x £ 10, oTkyaa xsﬂ. 3anumeM OTBET B BHAC

o 2)(s2] |
R ¥

5. Pa3foxuM YHCAMTENL H 3HAMECHATETb APOGH HAa MHOXUTETH, BuHeceM 3a

: - X +3x 4 x8
ckoGKku B aMCAUTERE x°, B 3HamenaTene x> Tlonyuaem: el o =
3+x+x"
_XU+3x ) X o
xPlex+l) xt 7
Omaem: x5,
x‘ni-:y’l—l
6. YuuTweasx CBOHCTBA cTeneHeit, nNOAYYHM: W=

=y Eamdy e d] el
Omeem: Xy .

¥Ypox 106. IToaroropka & 3aueTy no Teme «Creneh ¢ HeabiM
BOKA3aTeneM»

Hlear: peuicHne 38139 MO TeME «CTCNEHE © LEBIM TIOKAZATENEM»,

Xoa ypoxa

1
Ecnnt ¢ # 0 1 n — tienoe oTpHLIATENSHOE YHCAO, TO 4" =a_“' . Betpaxenue 0"

TIPH 1ENOM OTPUULATENLHOM 11 M NPy # = () Be AMeeT cMucaa. BHpaxeHue 0" =0
NPA HATYPANTMAOM ¥,

CpolicTRA CTEDCHN ¢ DEALM NOKAIATENEM

A noBoro g # 0 W mobbix LEALX 7t U 2

1} g% -a" =a™; 2 a":a"=a""; 3) " =a™



8) (abY =a"b"; 5) [%] =2

Crannmaprasiv snos wacia L Hasbiea)or ero 3amncs B BHac ¢-10° (el <a< 10
H # — Len0¢e YHCA0). HNeAo 1 HAZLIBAIOT Nopamcom micaa L.

Bepuoii nrdpost npHOIMKEHHOro 3HAYCHAA HAZLIBaOT NAGPY M0bOro
PAIPAZA, CCH AOCOROTHAA NONPETIHOCTS HE OPEBOCXOINT SANHHUL STOTO PRIPAILA.

Ecmn xa¢-10" (rae | £a < 1)) M MHOXHTETD @ 3ATIHCAH BEPHMME IHGpAN,
TO OTHOCHT/ILHAR NOIPEmHOCTE NMPHOKHXKCHHOTO JHANCHUS He NPEsOCXOnNT
CONEEIL PAIPANA, B KOTOPOM JAMNCANA BOCTCARAS B3 ITHX URGP.

III. Jagzamme ua ypoxe

Ne 1037 (a); 1038 ¢a, r); 1041 (6); 1044 (6); 1048 (a); 1053 (G); 1059 (a, B, n);
1063 (a); 1066 (a).

IV, Janamue Ba aoM

Ne 1037 (r); 1038 (6, ); 1041 (B); 1044 (B); 1048 (6); 1053 (a); 1059 (6, r, €);
1063 (6); 1066 (6).

V. TMoapeaenne ATOMOB YPOKA

Ypoxu 107—108. 3auenag padora no Teme
«Crenendb ¢ Ne/bIM MOKAIATENSM»

I{eas: npoBepra 3HAHKMHA ysaLUMXCA 110 BAPHAHTAM OIHHAKOBOH CTOXKHOCTH,
Xozx ypoxa

1. Coofmenne TeMbl B meAH YPOKR

I1. XapakvepucTura 3a%ernol paborut

Mo cpapHeHMIO ¢ KOHTPOALHOH PalioToli B 3a9eTHOH YBEIHECHO KOIHYCCTBO
3anaHHii. COOTRETCTBEHHO, ¥ YUALDMXCH BO3PACTACT BOIMOKHOCTL BHIOOPa 3anat.
Bee sanatna padteTel Ha TpH Ga0Ka A, B 1 C. Cambie NpocThie 3a1a4M HAXOAITCH
B4acTH A, fonee croxHbic — BuacTh B, ewie cnoxtee — puacty C. Kaknad sanaya
H3 A oucHuBaeTca B | 6ann, U3 B — » 2 Ganna, 3 C — & 3 Ganna, [Mosromy 2a
NPABUABHOE PEILICHHE BeeX 3amad GoKa A MOXXHO nomyuuTs 7 Gannos, Groka B —
8 Gavrnoe H Gnoka C— 9 Gamros (Beero 24 6anna). OLieHKA «3» crasuTea 3.6 Ganios,
olleHKa o4+ — 33 10 Gannos, oleHKa «5» — 3a 14 Gannos.

Taxk Kax 21a paGoTa ABIAETCA 3A4CTHOH, TO B HCC HE BKMIOUCHB WPHHITH-
nHanblc Hobeie 3agayn. MMoatomy pasGopy sagannit paGortsl oTACAbHOrO
JAHATHA MOXHO M He TOCBRUIATS (PemieHHA 33844 MOTYT ObiTh BHBCILIEHH Ha
creHae). [ cTeHioBoro paMelicHn pa3top 3a0aHMi MPHBOOHUTCA.

111 3aaanna 3avemoit paGoTa

p-s

A

1. Buipazute 3,4 - 107! KM B CBHTHMETPAX.
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2. Halimare npAGinDKEHHOE 3HAYCHME YHCNA X +3), cCMH X =~ 32,74 W y = 24,3,
OTeeT JMMUMTE & CTAHTAPTHOM BIUNE.

3. OueHnTe aBCONIOTHYIO H OTHOCHTEIILHYIC MOTPEIIHOCTH NPHGIHKEHHOTO
JHavYeHns x = 38,4 - 10* (B neproM MHOXUTENE BCe LGP BEPHBIE).

4, Ynpocthre Buipaxetne 13g7 %5 . 5a%h.

I +x7
5 .
Coxparute apobin W )
6. PeuinTe HEPABCHCTBO 3;_2 22,
7. CpaBHHTe 3HAHCHUA BRIpaKeHuid 2 4.37.5 u 30,

8. Haiaure sxauenne suipaxenna (27437 ).

9. Hatimure NpHOIIDKEHHOE 3HAYEHHE MPOHIBCICHHA YHCeT a = 27,8 n b = 18,3,
OTBeT 3aMMILTE B CTAHRAPTHOM BIIE,
10. BunonuuTe aelicTus a’b’(a" -—b").

=1
11. TocTpofike rpaduk GYHKUNN y=(ﬁ} .
C

12. Haltawre aHavicHHe BHpaxcHHﬂ &-h/_ r (2 J_ r

13. ¥nipocTiTe BhipakeHHs 55'-—
-4
14. TloctpofiTe rpaduk dyHKIMH y=[];|!—-l] .

IV, Pa3fop 3anauwii saveTnod pabornl

L. Yarem, yTo ! kM = 10P M = 10° - 10Pcm = 10° cM. Torma 3,4 102 kM=
=34 407 10°cm=34-10"cm.

Omsem: 3,4+ 10~ em.

2. HaitneM wicno 3y e 3 - 24,3 = 72.9. Buucium  x+3p =~ 32,74+ 729
=105,64 . OKPYIVM YTOT PE3YILTAT A0 ASCATHIX {TI0 HAMMEHES TOTHOMY YHCITY ¥)
H oy 105,6 = 1,056 - 102,

Omeem: 1,056 < 107, '

3. 3anxmem ykcho x = 38,4 - 10* B craHRApTHOM BHAC X = 3,84 - 105,
ABCONOTHAA TOrpeEmHOCTs He npeenimact 0,01 - 10’- 10* = 1000. Toraa

RE

OTHOCHTENIbHAS NOFPEITHOCTD npuﬁnuxeuua 354, TRETYR

Omeem:; 1000; L
4. YuuTmBas CBOHCTBA cTemeHeH, moayumm: 130K .54 =
_(1'3 sxa-a zIbz 4) 6,506 = 6.5

Omeen: %



5. PaanoxuM uMCAMTENL H SHAMEHaTeAb APoDKH HA MHOXHTEAN. BEHeceM
acko6kn B uHcautene x}, B 3Hamenarenc x~. Tlonydaem:
'+x? x7Bx41) X7,

X 13x0 x"(l+3x)--;‘:‘__x .

Omeem: x3. ]

6. YyTem NMOHATHE CTENEHH ¢ OTPHMUATCARHMM NoXasateacM. Torna
HCPABCHCTBO MMeeT BHA: 3x — 222 wiK 3x 24, orkyaa xz-;. Iprstom ycaopue
¥ - 2 20 sunonuscTCR. -

Omaem: xe [% )

7. YaTem cBOACTBA CTemeHeH W MOXyyRM: 27.37*.5% =(2.3.5)" =30~
Teneps BHAHO, YTO JAHHSIS BEIPAXCHHS PABH.

Omeaem: pasumL,

8. Hcnonp3yeM NOHATHE CTENEHH ¢ OTPHUATEARHHM HOKA3ATEICM.
Mompaes: - +3°')° = 1.1 4: 3 4= L] z=£

% 23 6 5)72s°

Omeem:; %5

9. 3amMiueM YHCIA B CTAKDAPTHOM BRue: a= 2,78+ 10 u b= 1,83 - 10. Haltnem
NPOM3BEISHHE ITHX YHCEA gb = 5,0874-10%. OxPyranM MHOXHTENE B 3TOM THCC
0O COTRIX: ab=5,09-1(0°. BT0 CTAHAAPTHEIN BHA YHCAR.

Omeenr: 509.10°. .

10. Packpoem ckoGkH, yuMTbiBasa cBolicTpa cTemeHel. TMonyuum:
a’b’(a“ -b)= 0" - =B -a".

Omeem: ¥ -a*.

11. Yurem MoHATHE CTEREHH ¢ OTPHLATENLHEIM NoKazaTenes. Toroa GyHKuHA

HMeeT BuUn Y= xz Wy y=-;—x-l. Hocrpous rpadHk 3Tolt AuHefiHOR

dyRKIMH. VuTteM, yTo Ix — 22 0 1K x#%.'l‘ammmnrpa@nxmmmn
(NOKAZAHA CTPEJIOTKAMM).

-
Omeem: oM. rpatiK. /

12. Hcnonp3yeM MOHATHE CTENMEHH ¢ OTPHLATEALHBHM MOKAIATEAEM.

. | T T
Monyuaem: (2+J§)"+{2-—J§r (2+J§}T£27J§T_9+4-\ET9-4~’§-




94J'+94J' 18

“beaSb-4) v ] 0"

Omeem: 18.
13. o ocHOBHOMY CBOCTRY APODH YMHOXKHM o€ MHCIHTEAD H 3HAMEHATENb

ua 3 . Monyusem: 3"‘+l (3"+l)3"‘ _ (3"' +l)3
3oy (3"" +1p> 143"

Omeem: 32,

14. Hcnions3yeM NOHMTHE CTENCHHM ¢ OTPHUATENRHMM TOKAIATENECM.
®yHkums umeer B y=|x}- 1. TlocTpoum 10T TpadMK, Henamkayd onpeae-
JIeHHe MORYNSL. YuTeM, uTo |.t|—l¢0,1:e.x¢il.3m1oqmnma¢uxuenxm
{OHH noxazaHM CTPETOTKAMM).,

Oreem: cM. rpapuk.
NOBTOPEHUE
Ypoxn Ne 109—110. ITosTopenne no Teme «Pamponamabie qpooH»

Ifea: HANOMHHUTL OCHOBHLIC NOHATHA H TUMHYHEIE 330a4YH TEMBI,
Xoa ypoxa
I, Coolurenme TenMHl H HEAN YPOKA

11. OcnrorHpic NORSTHR (HOSTOPEHAE MATEPRAAR)

Bupaxemla, COCTABNCHHEIE H3 YMCEN H NEPEMCHHBIX C I'IOMOI.I.[HOJ.I.B“CTBHH
CHOXCHHMA, BMYHTAHHA H YMHOXCHHA, 8 TAKXE l;.l}&llem HA YHCAG, HC PABHOL
HY/MSO, HA3BIBAIOT LICABIMH BEIAUKCHIAMNMN: 2(1‘-—— (a bIZaz +3b“)

Bripaxenus, conepxamue OeNCHHE HA nepeuennue, Ha3:IBAIOT APOGHLIMM

3a

L R T D
Ueswic ¥ APOCHME BHPAXCHWA HAZLIBAIOT BANHORANGHEIMN BLIPAACHHAME.
3HaY¢HNA NepeMEHHBIX, TIPH KOTOPHIX BHPAXEHHE HMEET CMBICH, HA3hBAIOT
ACMYCTHMBHIME JHAMEHHAME DepeMennsX. B pauMoOHaNbHBIX BHIpaXEHHAX
HOIYCTUMBIMH SBJIFIOTCA T 3HaYeHWA NCPCMEHHBIX, IPH KOTOPHX HE PaBCH
HYIO 3HAMEHATEND.

Ocaozsioe ceoicTRO Apolin: —5-—;‘_‘— (opu b 0M ¢+ 0), T. & IUCAKTEND H
JHAMCHATE/Ib APOGH MOXHO YMHOXHTE Ha YHCIO0, HE PABHOE HYMO.

CroficTeo apofeti

1. Y0851 cAOKUTL ApOGH C OAMHAKOBRMH JHAMEHATEAMM, HYXHO CIOXHWTL

a b a+b
HX YHCAWTENH, 4 3HAMEHATEND OCTABHTL TEM Xe, T. &, —+—= . Mpn
c ¢ ¢




CAOXEHHN Apobeil ¢ PpasHEIMM IHAMEHATENAMH ApoSu MpUBOAAT K oGuleMy
3IHAMCHATEAID,

2, Yroln YMHOKHTE APOOH, HYRHO YMHOXKHTL X YHCAUTEIN M YMHOKUTS
ux 3HaMeHatenu. [Mepsoe NPOHIBERCHHE 3AIIMCATE YHCANTEAEM, 3 BTOPOE

fpOM3BEACHIE — THAMeHaTeneM ApobK, T. &, — 5=
3. Yro6u BO2BECTH ApOOL B CTEMEHB, HYXXHO BO3BECTH B 3TY CTENCHL
YHCIHTENE ¥ SHAMCHATSAb. [leperiit peaynbTaT 3anHCaTh B YHITHTCC, BYOPOR
d L ]
a i}
pe3VABTaT — B 3HAMEHATeNe apobu, T. &, ry =b_"'
4. Yrobul paznenuTs oAny apobb Ha APYTYI0, HYXKHO NEPBYI0 Apobh YMHOXKHTh

1 ¢ _ad
Ha 1pobs, obpaTHyio BrOpoil, T. €. 3345 o

CymMy, pasHOCTb, NPOH3BEIEHHE H YACTHOE PAUHOHANBHEIX aApobeit Bceraa
MOXHO NpencTaBMTh B BRae pannodansmoli apobn. [MosTomy Beaxoe

PAUHOHA/RHOR BEIPANKEHNE MOXHO NPEACTABYTL B BHAE PRUNOHAMNON polu,
O6paTHan NPONOPINORRALEOCTS — (HYHKIMK B y=%.mcx—uc3anncrma
NepeMenHas U k — YHCIO, He PABHOC HYAN. ’
II1. 3aganne Ba ypoxe
N 189(a, e); 191 (a); 195; 204(6); 213 (a); 314 (6); 217 (6); 221; 237 (5); 246; 249 (a).
IV. 3ananne Ha JoMm
Ne 189(G, r); 191 {p); 197; 204 (r); 213 (B); 214 (n); 217(r); 224(a, B); 237 (r); 249(1).
V. lloxsenenne HTOTOB YPOKa

Vpoxu 111-112. IosTopenne no Teme «Ksauparame Kopan»

M: HAllOMHHTE OCHOBHEIC TOHATHA H THNIWYHHE 3808491 TCMBL,
Xon ypoka

L. Coolunenme TeME M IeIH YPOKA

IL. OcsioRfbie DOBATHA (TIOBTOPEHHE MATEPHATR)

Ysicna, KOTOpLIE UCTIOALIYIOTCS ANA CUeTa HpeiMeToR (1, 2, 3H T 1) HASHBAIOT
mvypamasiE. K e aucasm OTHOCATCA HATYPaILHEIC YHCTTA, RPOTHBOIOM0N-
Hule HM YHCaa K 9kca0 0 (T e, §; 1; £2; 13 » 7 a) K pausomannimam yHcaaM
OTHOCHT YHC/A BHIA % (roe m — UeRoe YHCRO U /1 — HATYPANLHOE YHCHO), T. €.

3

-§;-5; --,2;,- utn.?ammmemuoxuonpmcmmnmmﬂ

AecsTHROH Apoln M Gecxomeynodl nepuomueckoft AecaThanod Apolu

P— %:o,zs; --%=-0,333...=o,(3)). Beplio H OBPaTHOE YTREPRRCHHE:

KOBSUNYI0 NeCSTHHYIO APoGo 1t SecKoncuyio DepHoIHTeCKYI0 Jec AT Y0 Apole
MOXKHC NTPCACTABHTE B BRAC PARBOSARMRONO TCAA
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Hppanuouaabiinie 9HCIs — SecKONeYlibie HENEPHONHYCCKHE JECATHUMHBIE
Apotn: 0,12345..; \5 4 5—\5 WL A, K 2efCTBETEAMNLIM YHCARM OTHOCAT

PABHOTZNABENE H HPPAUHOHATLHBIC JHCIA.
MO}UHQM HHCAQ 4 112301BAK0T CAMO HHCIU o, SCANH YRCAO ¢ REOTPHUATEALHOE,

[e.ccamaz0

H 4HCAO0 —g, 8CTR HCNO g oTpHiaTe ILnoe. TakHM 00paiov, |¢r| = .
1-— accnma<0

ApnbMeTHYECKHM KBAAPATHRIM KOPHEM K3 HEOTPHLATCASHOCO MHCAA g
HAIBIBAKOT TAKOE HEOTPHIATENbIOE YNCAO b, KBARPAT KOTOPOro paset &. Takum

oGpasom, va =b, ecim b' =g (npn ToMa 200 b = 0),
ChoiicTBA KBAAPATHOTO KOPHA;
L. Jab =+a b (mimaz0nb20),

V7 7;'(,:1;[:10_ " )

N7 = 4 Wa}=a wmazo),

HI. 3azanue ua ypoxe

Ne 455 (a, 1, n); 458 {r); 462; 468 (a); 474 (x); 481 (a); 487 (B); 491; 499 (a, B).
V. 3ananue aa oM

No 455 (0, e, x); 458 (n); 463; 468 (8); 474 (e); 481 (B); 487 (e); 492; 499 (5, 1).
V. Nonseaenne HToros ypoka

Ypoxn 113—114, Tlosropesme no TeMe «Kpaaparame
ypaBHEHUA»

H&!b: HANOMBHTE OCHOBHBC NOHATHA H THHHYHLIC 3a08H TEMBL,
Xox ypoka

1. Coolmenwe TeMbl B HeAH YPOKa

11, Ocuossivie NOHATHA (TOBTOPENEE MATCPHRAAA)

YpasHcHuE BHAA ax® +bx + ¢ =0 (roe x — HEHIBECTHAA; 4, b, € — HEKOTOphle
e ¥ a # 0) Ha3HBACTCA KBRADATHMM, HCHO ¢ HA3HIBAIOT NCPBIM (UK
CTAPUIAM) KOMMPHUNCHTOM, & — BTOPHIM KOMDDHUNETOM, ¢ — CBODOAHLIM
YNCHOM KBALPATHOTC YPABHEHAA.

Heno/mbiM KBAAPATHRM YPABHEHHEM HAIBIBAIOT YPABHCHHE, B KOTOPOM XOTH

Gt oneR B3 KoaddummenToB b wan ¢ pasen mymo, [Lia peiieHHA HEMONHOIO
KBAAPaTHOrO YpaBHeMA HCTONb3YIOT pA3foXeHHe ¢ro J1enoil 4acTH Ba

MHOEWTEIN.



Ecau b = (), To ypaBHeHHe HmeeT Bra ax’ +c=0 (mpu ¢ #0). Mpn —% >0

¢
ypaBHeHHe HMEeT JIB& PAXIMMBIX KOPHS X, = 1J—_§ »Tipd —— <0 ypasHecHHe
XOpHCH He HMeCT.
Ecan ¢ = 0, TO ypaBHeHHe uMmeeT BUA ax® +hx =0 (npu & = 0). YpasHeHHe

HMEET ABA PASAHYHBIX KopHA x, =0 d X, =-%.

Ecomi & = 0 u ¢ = 0, T0 ypaBHeHHe WMECT BRI ax’ =0, YpasacHHe MMeeT
SAMHCTBEHHEIN KOpeH: x = (),

Keappatuoe ypasHeHHe ax®+bx+c=0 pewaercsa cnocodom snaencaus
kpampata asywrena. BuipaxeHne D=5 -4ac 11a3bIBAIOT ANCKPHMHRAHTOM
KBanparHore ypaBHeHuA. Ecan D > 0, 70 ypaBHCHHC HMCCT ABA PAMHYHBIX
~ox4D

2a

KOPHS X, 5 = . Ecmu D=0, 7o ypaBHeHHE HMEET €AMHCTBEHHBI Kopeltb

X =—%. Ecmn D < 0, TO ypaBtieHHe KODHEH He HMEST.

Boipakerne D, =4* - ac HA3HBAIOT AMCKPHMUHAHTOM KBAIPATHOIO ypabite-
HY$1 ¢O BTOPHIM YETHRIM KoaPHLMeHTOM ax’ +2kx +¢=0. Ecau D >0, 10

-k
YPaBHEHHE HMCCT ABA PAITHMHBIX KOPHS X 3= 2 a . Ecnu D, = 0, 10

YPABHCHHE HMCCT GAHHCTBCHHEIN KOpeHb X = ——ﬁ-. Ecm D, <0, ypaBHcHHe KopkieH
HE HMEET.

Teopema Buera

EC/H NPHBEICHHOS KBAIPATHOC YPaBHCHUE X + pX+ =0 HMeer KOpHH x,

K X, , TO HX CYMMa X, +X, ==p H NPOH3BCACHBE X,X, =¢. Ecau xmaapatHoe

b
YPaBHCHHC ax’ +5x + ¢ =0 HMCCT KOPHH X, U X, , TO HX CyMMa x,+x,=--; H

NPOHIBEICHHE XX, =§ .

O0paTean Teopema Buera

Ecnu m 1 # TAKAS YHCAR, 4TO HX CYMMa PABHA —p, 8 fTPOHSBEICHUC PABHO g,
TO YMCRA m W 2 ABASKOTCA KOPHAMH NPUBEACHHOTO KBAOPATHOMO ypaslieHns
X2+ px+q=0.

YpasHenHe, 06e YaCTH XOTOPOTO ABAAIOTCA PALIHOHATLHBIMH BHIDAKESHHAMH,
HA3LIBAKT PALMOHARLHNM, PANHOHANEHOE YPABHEHHE, B KOTOPOM ofe yacTH
ABAAIOTCA [EALMH BBHIPAXEHHAMH, HA3WBAXT meamM. PauuoHanbHoe
ypapHeHHe, B KOTOPOM XOT# ObE OflHA YaCTh ABAACTCA APOGHEIM BMpAKEHHEM,

HEILIBAIOT TPoHBIM.
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Pessenne npofuiix paTMORATLELIX YpaBHeHRi
1. Haxonar ofwnril 3nameHarens ApoGeH, BXOAAMKX B YDABHCHACE.
2. YMHOXaI0T 00¢ “ACTH YPIBHEHHA HA 2TOT OSLIMI| 3HAMCHATEE.
3. PewsaloT noayunBaIeecs UEAOE YPABHEHHE,
4, HckIKMAIOT T€ €10 KOPHH, NPH KOTOpRIX OBpauactcs B HY1b OOLIHHA
3naMeHaTenb Apobeit.
5. 3anucHBAIOT OTELT.

II1. 3ananne ma ypoxe

Ne 634 (a); 635 (a, 8); 638 (G); 643 (a, B); 652; 657, 663, 677 (6, n); 687; 698,
IV, 3ananne na oM

Ne 634 (G); 635 (6, r); 638 (B); 643 (6, r); 653; 658; 664; 677 (a, B); 688; 697.
Y. Hoasenenne NTONOB Ypoka

Ypoxu Ne 115—116. Tloeropenne no Teme «Hepasepcraar

Ifeas: vANOMHHTEL OCHOBHBIC MOHATHA H THITHYHBIC 33391 TEME,
Xon ypoxa
L. Coobmenne TeMM R IEIH FPOKA

I1. Ocuosnnie HOUATHA (ROBTOPCHAC MATEPHAAR)

Cpasncane sucen. Yncao ¢ Goapiie yucna b, ecan pasHocTb g — &
NONOXKHTENLHOE YHCRO. YHCAO ¢ MeHblIe YWena b, ecny pRIHOCTh @ — &
OTPULIATENBHOE YHCAO.

CoolicToa YICROBRIX BEPABCHCTR

l.Ecama> b, Trob<a.Ecnna<b,Tob>a.

2ZEcmua<bub<e,mroa<e

3. Ecma < b u ¢ —mofos uncho, 1o a+c<b+c,

4. Ecnn a < b ¥ ¢ — nonoxuTensHo: YUCHo, TO ac < be.

Ecan a < b ¥ ¢ —~ OTPHLATENLHOE YHCNO, TO dc > be,
1.1
Chencrame; ¢ClH ¢ H b — nonoXHTEBHBIE YHCTA B & < b, TO :>-5.

S.Ecnua<bdnc<d,roatc<b+d.

6. Ecnna<buc<d(raea, b, c, d — nonoxvurensHLic YHCAa), 10 ac < bd.

CRencTpye: echi a H & — noaoxuTenbHbie YHcnak a< b, 10 @" < b" (raen—
HATYPALHOE YHCNO).

CroificTea pABHOCHARTIOCTH HEPABEHCTS

i. Ecin 43 onHoll 4acTH HepaBeHCTBAa NEPSHECTH B APYTYIO 4leH C
OPOTHBOMIONMKHBIM 3HAKOM, TO FUTYYHTCH PABHOCHNBHOS EMY HEPABEHCTRO,

2. Ecnn obe 4acTH HEPABEHCTBA YMHOXHTL WIH PA3AeAHTL HA OKHO H TO XKe
NIONOXMTENLHOE YHCAO, TO NOMYINTCA PABHOCHABHOE eMY HEPaBeHCTBO,



Ecau o6 dacTH HEPUBeHCTRA YMHOXHTL WIH DANEINTL HA O4HO H TO Xe
OTPHLATEIRHOE 'IHCAO, H3MEHMEB NMPH 3TOM 3HAK HCPABCHCTBA HA
HPOTHRONOAOKI B, TO NOJYUHTCHE PABHOCHIEHOE ¢MY HEPABCHCTHO.

Jlnuciinoe nepascHeTBO —~ HOPARCHETEA BHAA ax >0 WM ax<b (ve x —
nepesentian, o 1 b — negoropue yicha). Pemalores rakMe HepaBeHCTBA
€ UCIHEILI0BAHMEM CRONHCTE PABHOCHIBIOCTH HEPABEHCTB.

PerncHrEM CHCTEMB HEPABEHCTE C OAHOH NEPEMEHHO HASHIBACTCH 31IAUCHHE
TIEPEMCHHOH, PH KOTOPOM BCPHO KAKAOS M3 HEPABEIICTE CHCTEMBI.

H1. 3ananme Ha ypoke
N 853; 866; 876 (a); 881 (a); 883 (a); 890; 893 {a); 895 (a, u); 898 ().

IV. 3axanue na goM
Ne 854; 808; 876 {6); 881 (G); 883 (G); 891; 893 (6); 895 (6, 1); 898 (r).

Y. llonnencnne HTONOB YpOKa

Ypox 117, TIoeTopenne no Teme «Crenexb ¢ ueanM
ROKa3aTeiem»
"&ﬂl: HANOMHMTDL OCHOBHIIC ITOIATHA H THITHUHLIC 3IAYH TCMB,

Xon ypoka

I. Coobmiense TeM H HENH YPOKA
I1. OcnoBnnle RONATHA (MOBTOPEHNE MATEPHANA)

I
Ecnn g # 0 ¥ n — uenoe OTPHLATEALHOE YHCTO, TO @ =a_"" BuipaxcHue

0" =0 npu HarypanbHOM #. BuipaxeHHe (" HEC HMCET CMLICAA NIPH TICIOM

OTpHUATEALHOM 2 H TpH n = {).
CaoilCTES CTENCHM ¢ LEIMM DOKAISTE/IEM:

l) a.‘an=amn; 2) au:an =all--; 3) (au)'=au-
Aasa nobux g =0, &+ 0 1 moboro ueioro n;

2y o
4) (ab) =a"b"; 5) (;] =5

CTAHIAPTHOLIM BHIOM UHCAA £ HASLIBANOT 610 FamKch B BuAe a- 10" (tac 1<a < 10
H i1 — LIBA0C YWCNIC), YHENO A HAZLEBAIOT IOPAAKOM Ynca L,

Bepnoi unibpoil npubanxeHHOro 3HAUYCHHA HA3KIBAOT uMdpy Mmoboro
pa3pasa, cciH abCoMOTHAN MOTPRIIHOCTE HE NMPCBOCXOMNT CAHHHLB 3TOI0
pazpaaa,

Ecnn x=g-10" {roe | £a < 10) ¥ MHOXHTCIL ¢ 3aNHCAH BEPHBIMM LIHGPAMH,
TO OTHOCHTE/IbHUA NOTPCIIHCCTE APHONHKEHHOIO 3IAMEIIHA 15¢ TIPEBOCXONHT
CAHHHLBI PA3PSIAL, I KOTOPOM 3aNUCalla NOCNSKHAA W3 FTHX uudp.
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I11. 3ananue na ypoke

Ne 1039 (a, 0); 1040 (a); 1043 (a, 6); 1051 (a); 1057; 1068.
IV. 3aganue ua gom

Ne 1039 (6, e); 1040 (6); 1043 (B, r); 1051 (8); 1058; 1067.
V. INoaseaenne HTOTOR YPOKa

¥pox 118. Hrorosas xouarpoiissas padora

Heas: XOHTPONL 3HAHWI 1O BCEM TEMAM KYPCA N0 OAHOTHIIHBIM BAPHAIITAM.
Xon ypoka
L. Coolmienne TeMM M BEJIH YPOKA

1L TIposeneHne KOHTPOILHOMH PadoTHI

B 3axknioueHue obyYyeHHs NPOBOAHTCA HTOTOREA KOIITpoALHAA pabora.
MpepnaraioTcs Asa OAMHAKOBMX N0 CAOXKHOCTH BapuanTta. Ha Haw e3raax
RCROARIOBARME NPH TIOABCACHHH HTOrOB BAPHAHTOR PA3HOH CHOXHOCTH He
neaecooGpA3Ee M He KOppekTHO. B 0iHAXOBBIX YCNOBHAX NPOILE K STHYHEE
CONOCTABHTE PE3YALTATH M YCIrexH ygaunxca, [Ipy oXoHYaTeNbHOM noase-
ACHHNR HTOTOB, PAIYMEETCH, HeobX0MHMO YMHTHIBATS BCE PE3YILTATH 00YIeHHA
{OUEHKH 38 KOHTPOALHLE MEPONPHATHA, CIOXKHOCTL pellaeMbIX 3a144,
AKTUBHOCTEH Ha YPOKaX H T. IL).

III. Kpmrepun ouenxm paborw

BapuaHT TPALHUMOHHO COLEPXHT HICCTH JGNAY DPHMEPHO OAHHAKOBOH
c10HocTH. FlozroMy peKoMeHEYEM HCTIONBIOBATE TE JKe KPMTEDHH [TPH OLIEHKE,
70 W AN eapuanTos 1 w 2 KOHTPOABHLIX paGoT npu TexyuieM o6yucHHM,
OLCHKA «5» CTABHTCA 32 MATH PelCHHBIX 34824, OLIEHKA «4» — 30 YSTHIPE 320a%H,
OLUCHKA «J» — 3a TPH 3anavyl. QoHA 3a5aua SBAAETCA peaepsuoﬁ H jaet

HeKOTOPYIO ¢B0bony smbopa.
IV. BapsanTsl XORTROMMHOH paGoTst

Bapsant 1

I P r6a+9
}a * W HaitouTe €ro

6
1. ¥npocTiTe BHpaxeHHe (a’ 5

.'.
-9 3-a
JHAMCHME Npn a = —4.

2. BetnonHMTe ACHCTBHA (25 - 3\5)' +424 & -5J6 ) .

3Ix-2 Sx+1
3. Mpx Kakux 3uaMeHHEAX X QYHKUHA y—T— 3

npUHMMaeT

NOAOKHTENBHEIE 3HAYCHUA?

3l -4x-4

4. Cokpatite npobn
2-x



5. Moesa nomxeH Gut IpoiTH 420 XM 33 onpexeicHHOE Bpema. OAHaKO IO
TeXHHYCCKHM NPHYHHAM BHexad Ha 30 MuH nozxe. Y1o6u NpUOKTL BORpPEMA,
OH YBCIMYHA CKOPOCTL Ha 2 kM/ua. Kakoba 6uina ckopoctt moeaza?

x*—(da+3pc+3a’+3a -0

6. Tpy xaxHX 3HaYCHHAX 2 YpaBHEHHE

x-1
a) UMeeT OIHH KOopeHb;
6) MMECT TONBEKO OTPHUATCABHBIC KOPHK?
Bapuant 2
4 1 Ya*+da+d
+ -
1. ¥npocTHTe BHpaxeHUe [a, 2 2_0) 3 H HaligHTe ero

HAYCHUE NMTPH & = —2,3,

2. BumonxuTe nedicTeus M_}{i) +45—4(g_7£).

2x+3 6x-5

4 3

3. Npu kakux nadeHHax x GyHKuua p= NPHHUMAET

OTPHUATEALHOE 3HAMCHHA?

2 el A
4, Coxparute apobb w .
-X
5. H3 oaxoro nyHkTa 8 ApYroi, paccTOAHMC MEXAY KOTOphIMH 120 KM,
BBICXA/H BCAOCUTICAMCT H MOTCUHKIKCT. CKOPOCTE MOTOUMKAKCTa Ha 10 kM/4
GoNkIue CKOPOCTH BEAOCHNEANCTA, MOOTOMY OH 33TPATHN HA TIYTE HA 6 4 MEHbLLE.

KaxoBa cKopoCTb MOTOIHKAHCTA?
X -Ga+3x+20+3a _

6. TpY xaKHX 3HAMCHHAX g YpABHEHHC

x-2
) HMEeT OIMH KOPEHD;
0) HMEET TOABKO NMOAOKHTENLHLIE KOPHUT
Y. PazGop papuanTos paGorsi
LienecooGpasto BHBECHTD HA cTeHOE pasbop sanaHnit paborsi.
Bapuawr 1

1. [Tpusenem apoGH B cKODKaX K ODUIEMY SHAMCHATENIO H CIOXIM HX. YYTeM

6 L Yd+6a+9
dopmyny kpaapaTa cyMmms: uncen. Monywaem: | 7-g+3=7 =

Y o+3f 6-0-3 (@+3f (3-afa+3} __a+3

{(a—3Xa+3) a-3] s -3} 5 @-3a+3p 5

Haiinem 3HayelIne ITOT0 BRIPRKEHUSA IPH @ = —4 H NONYHM: -~ ———===(,2,

Omeem: —-‘3;'—3 0,2.
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2. YuyreM cBoticTba KBRAPATHHX KOpHEH H hOpMyRY KBAIPETE pA3HOCTH YHCET.

e (5 -35) +Vl-50R)-005) 2205 WE )+ 2Gl-508)-

=12-12J6 +18+126 -60=-30.
Omeem: —30.
3. [TpcobGpasyeM DaHHYI0 GYHKUMIO. NS 3TOTO NPHBCACM APOGH K 0BmeMy
3x-2 Sx+1_3x-2-2(x+1)
4 2 4 -

SHAMCHATCMIO H BHMTOM:-HX. l'lonyqacu: y=

_Ix-2-10x-2_-Tx-4

2 et Tak kak gyHKUHA NPUHUMAET NOTOXHTENbHBIE
~Tx—
3HaYEHNA, TO HMECM HEPABEHCTBO, >0 nH ~Tx=4>0, HTH -4 7x,
4
OTKYIA —'}-) x.
4
Omeem: x<-;.

4. Ina coxpaiieHHq npobn pa3nokKM ee YHCIHTEb HA MHOXKHTCRN, HAKAA

KODHM KBaapaTsoro Tpextuicha. Tonyqaem: 3x’-4x-—4=3(x-2{x+-§-}=

=(x-213x+ 2) (1. k. KOPHH KBAAPATHONO TPCXWICHA X, =2H X =—-§— ). Toraa

x4 _(x=23x+2)__

Apobb UMEeT BMA! Ix-2.
2-x 2-x .
Omeenr: —=3x =2,
5. flyere x (kM/4) — pealbHafs CKOpPOCTb NOE3Aa, TORAA NAAHHpPYeMan

CKOpOCTE (X — 2) KM/4. Pacctoanne 420 kM noeaa mpoexan 3a BpeMA 4720 (4},

420
OonxeH Gbl NpoexaTt 3a Bpema ) {4). Mo ycnoswo 3agadu noxydyaes

420 1 420
YPaBHEHHE ﬁ’EJ’T' YMHOXHM BCC M/ICHH YPAaBHCHUA Ha 2(x—2)x.
Hueem: 420-2c=x(x - 2)+420-Ax - 2) nau 840x=x* — 2x + 840x — 1680,
HaM x?-2x-1680=0. KopHu 3TOro ypaBHeHus x, =42 u x, = —40 (ue

nomxoant), Utak, peaintHasd cKOpPOCTh Moe3aa 42 KM/,
Omeem: 42 ka4,



xt- (-4a+3)x+3-::2 +3a

6. CHavana peIuMM ypaBHCHME ~ =(). Jpo6s pasHa

HymIo, e ee wicanrenb x° —(da+3)x +3a* + 30—0, a sHamenarensx — 1 20,
Pemum xpagpaTHoe ypapHenue, HalimeM ero AMCKPHMWHAHT

D={4a+3F —4B0* +3a)=160" + 280+ 9124’ 120 = 4a’ + 120 +9=a + 3.

Toraa KOpHM YPABHEHHA X, ; = 4a+31220+3 yTex,=anx,=3a+3.

a) Eciv J3HHOS YDABHCHHE MMECT ONMH KOpPEHb, TO JpYTOil KOPeHb paBeH
JanpeiuCHHOMY 3HAYCHNI X = |, TToaToMy MW g = }, uAn 3g +3 = |
{T.c. a=-% Y)Hrak, mpa=1nu a=-—% AAHHOE YPARHCHHE MMCECT O0HH
KOPEHb.

6) Ecnu ypaBHcHME MMEET OTpHLATCNILHEE KOPHU, TO BHIMOMHEHN

a<0
HepaBelICTsa {30 +3<0° PelseHue 270l cHCTeMbl HepaBeHCTB a < —1.

Omeem:8)a=1n a=-%;6)a<—l‘

Bapuanr 2
I. MpuBencsm apobn B ckoGKax K 0GLIEMY SHAMEHATEAID H CAOXKHM HX. YdTeM
dopmyny KBagpata cyMME uncest. Tlonyuaes:

4 1 Ya'+da+4 4 1 Y (e+2)

[a’—-%TZ——a} 3 ((a-z](uz) a-2) 3
4-a-2 f{a+2] (2-aa+2} _ o+2
“Ear2) 3 2a+2B 3

HafizeM 3HauYC¢HKE 3TOrC BLPAXEHHMA NPH ¢ = —2.3 U MONYHHM!
-23+2 03
—— ==
3 3 0
Omeem: -922 0,1,
N

2. Yurem ceoficTBa XBAAPATHHIX KOpPHeH 1t GopMyny KBaapaTa pasHOCTH

yncen. Hmeem: (4,/5_3,[2_} +E@_7J§).@ﬁ}_2.4ﬁ.3ﬁ+65}+
+ 308~ 76 )= 48~ 24/6 + 18+ 246 - 126 = ~60.

Omeent: —60. _
3. MpeoGpa3yeM AaHHYXO GYHKUNIO, A% 9T0r0 NpHBENcM ApobH K o0HIeMy
JHAMCHATEMIO H BhuTeM Kx. Momyuaem:
_2x43 _6x=5 3(2x+3)-4{6x-5) 6x+9- 24x+20 -18x+29
4 3 12 12 12
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Tak kKaK tbyuxumt TMIPWHHAMACT NOMOKHTENEHBIC 3HAUYCHHA, TO HMeEM

HEPABCHCTBO! :%4:0 Wi —18x+29<0, uan 29<18x, oTKyIa %-:x.
Omeem: x>§

18 °
4. ing cOKpalEHHA RPoGH pasiAoKHM &6 YHCTTHTENDL HA MHOKHTEIH, Haling

KOPHH KBAADPATHOTO TpexwicHa. [Moaywaem: 2x° -51-3=2(x-3{x+7;—]=

=(x=3)2x+1)(r. k. xopHu KBaOpaTHOrO TpeXwieHa X, = 3 H X, -—% ). Torna

2-5x-3_(e-Yoes)_

L HMEST BHI
pod 3-x 3-x

Omaem; —2x —1,
5. Tyets & (KM/4) — CKOPOCTS MOTOLIMKTHCTA, TOTAA CKOPOCTH BAOCHNISAMCTA

. 120
(c— 10) xm/d. Paccroanie 120 kM MOTOLHKITHCT NPOSAET 32 BPeMs = (v),

120
BENOCHTNICAHCT — 33 BpeMSA %10 (4). ITo YCROBHIO 3anaH TIONYYAEM YPABHEHHE

xif(llﬁ =%+6. YMHOXKM BCE WICHE YPRBHEHMA Ha %(x-lo)x . Hmeem:

2x=20(x=10)+{x 10} 1 20x = 20x —200+x* - 10x , wm x*-10x-200=
=0. KopHu 31010 ypasHeHus x, = 20 u x, = —10 (He nomoaxT). Krak, peamian

CKOPOCTDL MOTOLMKANCTA 20 104/,
Omaen; 20 xm/u,

X —(3a+3x+2743a
x-2

HY/I0, eCTi ee SHcmTenb X2 - (3a+ 3+ 207 + 3a=0, a snamenarenn x — 2 0.

PemwM KBaaparHOe YypasHeHue. HafiieM ero AWCKPHMHHAHT

D = (3a+3) -4(2a* +3¢) = 9a* +18a+9-80" —12a = a® +6a+9 = (a+3)’

3a+3i!a+3!

Torna KopHY YpaBHcHMA X); = 2 ,Le.X,=aHx,=2a+3.

6. CHavana pewHM ypaBHeHHe =0. ApoGr pasna

a) Ecnu aaHHoE ypaBHEHNE HMEET OIHH KOPeHB, TO APYTOil KOPEHbL paBeH
3anpelieHHOMY JHaueHHIo X = 2. Mosromy Wi a = 2, unu 2a +3 =2 (1. e.

1 ]
a =—5 }Mtak, npHa=2u @ -—-5 JA3HHOE YPABHEHHE UMEET ONH KOpPEeHb.



6) Ecnu ypapHEeHHe MUMEET NOAOXKHTENBKEE KOPHU, TO BHINOAHEHE

a>0
HEPABEHCTRA {20 +350° Pewienne roif cHCTEME HepabBeHeTn a > §).

Omsem:a)a=2u a=-—;-;6)a>0.

Ypox 119, Ionscaenne wroros oGydennn

Z{ees: 03HAKOMMTS € PESYNETATAMH OOYHCHHA M ITPOTPAMMO#L HA cieayomHi
yaeOHbIH roa.

Xoa ypoxa
1. Coolinenne TeMBI H EAH YPOKA

11, Pesymwrare! KoHTpoUiOH pabors

I. OrnatueHHe OLCHOK 38 KOHTPOBHYIC paboTy

2. OcHoBHBle OWKGKH B 3a1a4aX.

3. Pa360p 3ana4 KOHTPOABHOM (BMBELICH HA CTERAE).

IT1. Hrom yseSnoro rona

|. Coolunenme ronossx OLes0K N0 aaredpe (NOXBAIHTE OTIHYHO H XOPOINO
YCNERAUIMKX WKOARHHKOE; oOpaTHTL BHUMaHHE HA cnalhle MecTa MEHee
YCNCRAIOWWX Y4EHHKOB H JaTh PEKOMCHAALHH N0 HX TIPEOAOSHHID).

2. OcobenrocTd Hpomemmero y1e6nore rosa (OTMETUTh TEMB, YCBOEHHbIC
XOpPOIUO, W TeMbl, BRHI3BABLIME TPYNHOCTH; OGPATHTL BHEMAHHE HA HCOGXOAH-
MOCTE JaNbHeIfILiero pa3sHTHA HaBMKOB TiocTpoeHUd rpadmkos GyHKUHI,
pelueHHa YpasHeHHit U HepaBEHCTE).

IV. Tlnaunt 53 caeayiomuii yueSmuai ron

k. PassuTHe TeM, Mayuaemux B 7, 8 xaaccax (nocTpoeHue rpadgmka
KBANDATHYHOH GQYHKUHN; pelieHHe HEIMHEANBIX YpaBHeHUHA H HepaBeHCTB,
cHCTEM YpaBpHeHHH; oGobenne NOHATHA CTCEHH YHCIA M T, 4.).

2. Mayserne HOBLIX TeM (apHMETHYCCKAA H TCOMETPHYECKAN NPOTPECCHH;
TPUIOHOMETPHYECKHE DYHKLMHN H NpeobpazoRaHKA TPHTOHOMETPUYECKHX
BHipAXEHHH).

3. TloaroToBka x K3aMeHy ro anreGpe.

V. INosnapasrenna ¢ oxorvanme™ y1eGuOT0 roga H HATANIOM KARNKYA,
NOKENANRA R CASAYIOmMiE yseOnsii ron
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Tnaga V, 16 18
Onpenenenie keyparanol yHkumm I 2
36 Dymau y=x* | 2
kY, Oy y=axt 3 3
38 Opmansl y=ax® +bx +¢ 3 3
9 ThocTpoCHHE TpaiRIKa KIIPATIFIHON 5 5
Qamxumy __
OboSusuorLmi 2 . 2
KoHTposibias pabiora Ned 1 [
Imang V1, T2 13
KEApaTHOE HEPABCHCTHO M €10 PelikHue 2
PettitHIs: KEAAPATHONO HOPABEHCTES ¢
41 TPOMOLLIIO FPaxhHIGE KBARPATH-THOH 5 5
GyHKimm
42 Merai uifrepranon ] 4
43 HCCAC0RAHNE KEAIPATHOTO TRCKIEHR
OBOGURIOUNIH YDOX
Kosrmpontstan pabora Ne 5
[ Tosropessic [ 14

Hlaparpadist, noMcucHREG 3BE3A0MKOH (*), U3YIRI0TCA MIPH HAMHYHKH
BPEMCHH B O3HAKOMHTEJIBHOM NMAaHe,

CparHEHHC TEMATHYECKHX IIaRWposannii k ysebunky K0.H. Makapuiuesa
U ap. K K y4eBHUKY LLLLA. AntMOB2 1 1P, TIOKA3LIBALT, UTO NOCEAHMIT yueBHHK,
B CCHOBHOM, OT/IHYaeTCs Mapoit V «Ksanparnunas Gyukuua» n raasoi VI
«KpajpaTime HepapelcTiear. [ModTomMy mance IpUBEACHO (IOYPOYHOE
NAAHUPOBaHHE AN 3TUX Tias Ana sapHarra [T (43 pacuera 119 yacos B roa).



nasa V. KBAOPATU4YHAS OYHKLMSA
§ 35. OnpeaeneHne kBanpaTMYHON GYHKUMN

Ypoxn 1--3. IloraTre KBAAPATHIROH DYHKIINA H REKOTOPRIC £¢
choficTBa
I{ess: paccMoTpeHMe KBARPATHYHOHR YHKIHK H HEKOTOPADL &€ CBOWCTE.
Xon ypoEa

I. Coofimenue TeMM H IeIM YpOXa

I1, Hyyzeane HOBOTO MATCPRAAA (OCHOBHMEC TIOHNTHA)

B Hayke H TeXHHMKe PACCMATPHBANOTCH PA3IHMHEIC PYHKLMOHANBHLIC
3aBHCHUMOCTH (DVHKLIHY), OMHCHBAIOIIHE TE HAH HHEE 38KOHOMEPHOCTH

apupoan. [MoaToMy B anrefpe HaywaoTed pAIAHYEbIC BHAL PYHKINHA B BX
caoificrsa. B 7-M KNacce BH yx¢ NO3ZHAKOMMAHCE ¢ JancHnol dynxmmuci

y=kx+b, ee coiicTBaMH H rpadHKOM. ITY QYHKLIMIO MOXHO CUNTATh OAHON
H3 npocTenx. PaccMoTpiM Teneps Gonce cnoxHy0 GYHKIHIO, KOTOpad
HA3KIBACTCA KBRAPATHIHON.

Oymamn y=ax®+c+c (14 a, &, c — nexovopste Wcan, npwaen @ # 0; x —
DepeMeHMAR {MIH APTYMENT)) HASHBACTCS KBAAPATHINOH, OTnHuuTEnbHA
ocobennocs Takolt GYHKIHH ~ HATEMBE CRAIACMOTO, COMEpamere x° (M He
BHILHC 3TOH CTENCHH).

Tipumep 1

a) OyHkuHn p=x2, y=-7x y=2+1, y=3x*-5x, y=-—4x+6x-3
ABAAIOTSA KBAAPATHYHEIMM, T. K. KAKIAA TAKAA JABHCHMOCTEL COAEPXHUT
CRaraeMoe, MpoToPILHOHANBEHOE x2 .

6) Oymanm y=2x+3x’, J’=%-5x’, y=-i—:—_i;-+?x’ He ABNAKTC KBaj-

patnunsimi. Mepsag GyHKuMS comepxuT craracMoe 2x’, 6onee BRCOKOMN

CTeRCHH, YeM caaraeMoe Jx’ Takan GyHKUMA HasuBacTCA Kyfmmecxodi. Bropan
2
U TpeThd HYHKIMH MOMHMO CHaraeMbiX =5x’ M 7x° comepxat ApoGH T

1-x .
42 COOTBETCTEEHHO. ITH (hYHKIHH CIICLIMANBHONO HA3BAHNA HE HMCIOT (XOTA
MOTYT ORITE MPUBEICHB K PATMONATMIGM JYHKINM).
K kagpataHbIM PYHKUIUAM NMPHBOAAT MHOTKE 3AJIAYH MATCMATHKH H

PHIHKM.

Hpamep 2

a) Tlnowane Kpyra S panwyca R sansercs KpanpaTHuHod Gynkuneit § = zR?
(rae & —vucno, x= 3,14), ang xoropofia=x, b= 0,¢c=0.

1*



Y IOV e DEIDE0OTEH & yaliHi AL SR o L
6) Mrowany NPAMOYNOIBHOTO PABHOGEIPEHHOTO TPEYTONBHNKA S ¢ KATETOM M

ABMHETCH KEAADATHYHON (yHXUMeR S=%M’ , JU1s1 KOoTopoi a=%, b=0,c=0(.
B) Kisetnueckas aHcprus E Tena Macchl i1, ABIIKYILCTOCHA CO CKOpocThio V,

ABIfETCH KBAnpaTHiHoH dynumeli E =%mV’, s KoTopoit a=%m, 5=0,
c=0,

r} PaccrosHHe § oT 3eMnM Tena, GPOlICHHOrD BBEPX CO CKOPOCThIO V,
B MOMCHT BpEMEHH ¢ ABASETCA KBAAPATHUHOH yrxumeli 5 = —-g-tz +Vr+8, (roe

£ — YCKOPCHHE CBOGOLHOIO NaneHHA (NOCTONHHAS BEAKIHHA), 5, — PACCTOAHKE

OT TENA A0 ICMITH B HAYANBHEIH MOMEHT BpeMcHH 7 = 0), ans koropodl a =-% .

=K c¢=3,

’ Ka;:u:;amoﬁoﬁ dyHKuMN, yToOp Baltrn Matente KEARpATHMRON GyHKIME
J(m), BA00 ROACTARHTL SHAYCINIC APTYMEHTA X ™= 1 B AHATIUeCK N B §ryHKTHE,
Tpumep 3

Hatizem sasenis dymiamn y{x)=2x"=3x+] npux=—3,x=0x%=2,x=m,
x' HQZ:::'I'SBHB COOTBOTCTEYIOLLHC JHAYCHHA APTYMEHTA, MOKYUHM.

y(=3)=2-(-3F -3-(-3)+1=18+9+1=28;

#0)=2.0*-3.0+1=1;

H2)=2-2-3.241=8-6+1=3;

yim)=2-n =3-m+t=2m" - 3m+1;

y(=2m)=2-(-2m) =3.(=2m)+ 1 =80 +6m+1,

YacTo BCTPCeYAcTCH H OGPRTHAN 32AA1A; 0 MEBECTHOMY JuRierue Gymasm y = n
BalTH 3URYENHHE apryMeNTa, AN KOTOPOro OHO mocTHraercs. Ana aroro
B ARUBTROECKR eI GYIRIHA P(X) HARO NONCTABNTS 3HA%CHNe GyBan®M ¥y = # B

PEEDTE DOXYICHHOE YPABICHHE n=y(x) . BuacTHoc™, AR KEATpaTHYHON GYHKITMH
Mx)=ax? + b+ ¢ nomyuim KeaapaTHoe ypaBHeHHe n=ax’ +x+c.
Tlpusep 4 :

HalizeM, NpH KaKHX 3HAYEHMAX apryMeHTa X rmpa‘mum.m dyHELHA
y=x - 2x—8 NpHHUMAET 3HAYEHHUE, paBHOe a)-11,6)-9,8) 7,10

[MoacTaBHB COOTBETCTRYIOLICE 3HAEHHE (YHKIIHM /1 B SHAMUTHUECKWI B
dyHKu y=x2—2x -8, NOAYINAM YpasHEHNe:

a) —ll=x?-2x-8 HAH 0=x*—2x+3. JHCKPUMHHAHT 3TONO KBAAPATHOTO

YPABHEHHA D=(— 2F —4.1-3 = —§ <0, H OHO ACHCTBUTEJILHLIX KOPHEN He IMeeT.

NMoaromy pannas GyHKUNA 3HAYCHHA ¥ = —|1 He MPNHMMACT HU NPY KAKHX
JefiCTBHTENLHLIX JHAYCHHAX ADTYMEHTA X.



Ypors {-3, ToHRTHE KBSIDETHHON GYIRGINN 1 HEKOTODIE 66 CBONCTER 325

6) 9=x'-2x-8, man 0=x*-2x+1, uan 0=(x—I). EanHCTREHHMWH
KOPEHD 3TOT0 YPaBHCHHS X = |. CeacBaTeNbHOo, JaHNast PYHKLHA TPHHAMAET
3HAYEHHE ¥ = —9 TOABKO NPH ONHOM 3HAYEHHH apTYMEHTA.

B) 7=x"-2x-8 nan Q0=x*-2x-15. KOpHH TaKOrO KBAIPATHOIO YpaBHC-
HUS X, =12J1+15 =114 yT.€.x, = 5 Hx, = —3. [losromy snavenue y = 7 QyHK-
LIMH MPHHAMACT NIPK KBYX SHAYCHHAX ADTYMCHTa X, = HX, =3, T.&. Y5} =TH
H-3)=17

r} 0=x'—-2x-8. KopHyn 270r0 KBAAPaTHOrO YPABHEHHS X, =1x41+8=
=113, T. e. x, = 4 u x, = —2. CnenopareasHo, 3Ha9eHue y = 0 pyHKuua
NPUHHMACT IS ZIBYX SHAMEHNIA apryMcHTa X, =4 N x, = -2,

HanoMHHM, 4T0 IRAYCHEN SPIYMEHT, A1 KOTOPMX IRAeHne PYHKUHH Panno
AYI0, RAMBANTCA HYAAMH @YHKUEH. B 9acTHOCTH, HYRAMH KBaApaTHYHOH
PyHkunnr y=.7c2 —2x—8 ARAAOTCA IHAYCHHUR aAPTYMCHTA X, =4 H X, = —2.

Hpumep 5

Hailaem ey dynxumm: a) y=3x"-7x+2, 6) y=@.
a) Moaoxum sHavcHUE YHKUKH ¥ = 0 ¢ ACAYYHM KBAUPATHOE YPABHEHHE
0=3x-Tx+2. Kopuu ITOrQ KBaupaTHOIO YpaBHEHHA

TE49-432 725 ST X, =E= 2 ux =£=l. IosToMy navHaA
6 6 6 6 3
DYHKUHA HMEET HYIH: X, = 2 H X, =§ .
6} MNonaxum 3naucHue PYHKIMKA Y = ) 1 MOTYYHM PRUHOHAILHOS YPABHCHHG

2xt-x-1
0="———"— Takas apoGb pasHa HYNIO, ECTH &€ YHGIHTEAb PABEH HYAIO, &

L2

x-i
0=2x-x-I
IHAMEHATCNDL B HYAb He obpawaerca. [Toxyvacm cucremy 120 .
x-..
KopHu kpanpatiioro ypaBHeHHA () =2x?—x-] PaBHB X, =-|—i—-—--- ";H;=l-§—3~,

1
rex=lnx= 3 OnaHako 3HaueHUS X = | He YROBHECTBOPHET HEPABCHCTRY

1
x — 1#0. Mosromy gasHas PYHKHMA BMCCT TONLKO OIHH HYIb X =-—E.

Hpsnep 6
HaiineM siymn ynxuyn y=>5x? —bax+4° (rae ¢ — HEXOTOpOe 9uCo).
Monoxum 3naucHue GyHxumu y = () H NOTYIMM KBAZPAaTHOC OQHOPCIHOE

3a+JoF —5a° -
5

ypaBHeHHe 0=5x’—bax+4*. Haillem ero xopHu x,=

Jat2a a
= 5 TEX=an -rz=;. Caenowarenvno, Nnpy ¢ # 0 HynA aannol

OyHKIMH X, = g ¥ X; =-;— ; Npu @ = 0 Hynb makioll dynxamu x =0,



PaccmoTpuM Goflee CRoXHEE 3alayM, CBAZAHHBIE C KBAADATHYHONH
dbyHKuueil.

Tipumep 7
H3pecTit TpH 3Ha4cHUA KeaapatHaHol dyrxumn y(x)== a? +bx+c: (=)=
= 35, J(0) = —1 u p{3) = —40. Hatinem uncna a, b c.
3aunweM 3HaveHYA GYHKUMM TIPH 3HAYEHNNX apiyMeHTax =-2, x=0¥u
x = 3, [Tonyuum cHCTEMY TPEX MMHERHBMX YPaBHCHHI € TPEMA HEHIBECTHHIMM:

-25=a-(-2f +b-(-2}rc 4a-2b+c=-25

=l=a-0+b-0+c wan j¢=-1 . MoacraBuM 3HaYSHHe
-d0=a-3*+b-3+¢ 9%+ 3b+c==-13
¢==1 B nepeoc M TpeTbe ypaBHEHHNA M MOMYYHM CHCTEMY JIBYX YparHCHHHA

4q-2b-1=-25 2a-b=-12 C
9a+3b-1=-40 " [3g+p=-13" "X
YpaBHelINA CHCTEMEl B NOAYYHM Sg = —25, otkyna g = —5. ToacraBum 310
IHAYSHHE B NEPBOC YPaBHEHHE CHCTEMEL: 2 - (—5) — b= —12unn 10 + 5= 12,
orkyiab=2, Hrak,a=-5,b=2Ke¢c=~1.
Hpumep 8
Onuni 13 wyseit pynsund y(x)=x*—{a+1)x-6a +3a pasen 6. Hailzem

NpYToii HYAE 5Toi GYHKLMH,
PaccMoTphM AiBa cnocoba peleHHA Tako# 3aI24n. )
1 cmocob, Hyan panno#l kpaapaTHuHofl pyHKUKRA onpeaensaiorTca

kBaaparubiM ypasHenuem O0=x"—{a+1)x—6a°+3a. Halinem ero xopHH;

. _a+ltyflar1}-4(-6a'+3a) a+1:425a —10a+1 _a+12(sa-1)
2 2 2 !

C ABYMS HEH3IDECTHBIMM: {

L

T.¢.x, = 3anx,= | — 2a. Tenepb paccMOTPHM aBa CY3as:
a) nycTh Nepesli} Hy/b paseH 6 (T, ¢. 3a = 6), orkyna g = 2. Toraa BTOpOil
HYAb JAHHOH pyHRuMA X, = | —2a=1-2-2=—3;

6) nycTh FTopoii Hy/ib paseH 6 (1. ¢, | ~ 2a=26), oTKyna a=—% . Torua RepBLIi

HYNb RaHHOA GyHKLIN X, =3a=3-[—%]=—12§.
2 cnocob. Tak Kax onuH M3 HyACH JaHHOIN GYHKIMH paBeH 6, TO NOACTABUM
2TO 3HAYEHHE B YpPaBHEHHE {la..wr?—(a+l)x—6a2 +3¢ ¥ MOAy4HM:

0=6'-(a+1)6-6a+3a nan 24’+a-10=0. KopHH 3TOro ypaBHeHMs
a =-—l:tJl+80=-l:t9 T
1.2 4 4 ’

KBAZpaTHOE YPaBHEHWE 0=.7:2-(a+l):u:-6n:!z +3a. Bo3:MKAIOT 1Ba CAyyas:

5
c. 6,=-E H a, = 2, Tenepb Hcenenyem



a) nna a---sz- 2T0 ypaBHeHHe uMeeT Buad: O=x' +%x——45 WJIH

-3+49+4720 3227 Te
4 ¥

0=2x2+3x~90, KopHM 91010 ypasHeHus X, , = 2

15
x,=6u %=
6) ana a= Q ypaBHeHHe HMeeT BHA: (= x* —3x ~18. KopHK TaKoro ypasHe us

3:I:J9+ 319

Xa.= -—,'rex-—3nx,-6
5 15
Hrak, npu a=--2— Apyroil vynb JaHHoH GyHKUHH x=-—:!—; npu a¢ = 2
apyrott vk GYHKUNM X = —3; NpH APYTHX @ 338393 HS HMCCT PeLUCHHIN.

Tipunep 9
Jdna  xkeagpaTHuHof GYHKHMM yp(x)} BHNOAHEHO YCAOBHE

oe+2)=3x% +10x+15, Hatinem nanny1o dyHKUHIO K(x).
3ameTuM, 410 3anuch y(x + 2) o3HauaeT 3HaYeHMe QYHKIHN ¥X) npu
3HAYCHHH apryMeHTa x + 2, PacemorprM aBa cnocofa peireHMA IToi 3a1a4H,

1 crocof. Ksazparnanas dyixins yix) wmeet sun y(x)=ax® + bx+c . Torna
Hx+2)=alx+2) +b{x+2)+c=ax? +dax+da+bx+2b+c=
=ax® + (da-+bpc+ (4a+2b+c) . CPaBHHM 310 JAYEHHE C TAHHBIM SHAUCHHEM

y(x+2)=3x’+lﬁx+l$. IpupasrsBad Xo3PPHUHEHTH NPH COOTBETCTEY-
IOIHX CTENEHAX X, NONYMHM CHCTEMY TPEX IMHEHHHIX YpaBHeHHH ¢ TpeMsa

a=3

HeHsBecTHbiMn: | 4a+5=10 . NoncrasuM 3HaueHHe ¢ = 3 BO BTOPOE H
4a+2b+c=15

TPETHE YPUBHEHHA CHCTeMb, HiMeeM chcTeMy ABYX NHHEHHBIX YDABHCHHME ¢

|4:3+0=10 " "
HBYMS HEUZBECTHBIMM: {4 3 op 1 5 - HI3TIEPBOTO YpaBHEHHS STOM CHCTEMH

HafiaeM & = =2, Toraa u3 BTOPOrC ypapHeHus aMeeM: 12+ 2 (=2) + ¢ = 15,
orxyaac=7. Hrax, nomyunar a=3, b= -2, c=7Tn dpyHkuna y(x)=3x2-2x+7.

2enocob, Ta xax pano Y(x+2)=3x? +10x+ 13, To oboataTnm Gykmoit = x + 2.
Tornta x = ¢~ 2. TIoaCTABAM 3Ty BeMMHHY B papeHcTso y(x+2)=3x?+10x+15 u
aonmyunM ()= 30— 2F +10G=2)+15=3 =12t +12+ 101 ~20+15 =3 - 2 + 7.
Hameem y{(1)=3F - 2 + 7. Tax kax aprymeHT dyHKIHH MOXHO 06OIHASHTS TH0GOH

GyKBOW X, 7, Z W T. 1., TO cpa3y nomysaeM y{x)=3x"-2x+7,
3ameTnM, YTO BTOPOI cNocod pelieHHA YHRBEPCAAMILIE, T. K. H3lAYANLHO
H¢ Tpebyercd, YTobn p(x) Gbina KBanpaTHIHOK.



Hpumep 10
Ana  ksagpatHdHOl QYRKUMH  p(x) BHIOONHEHO YCNOBME
3p(x)-2p(- x)=2x* -5x +4, Haitaem narmyio GyHKumo px).
3anunce ¥{—x) ozHa%aeT IHAYCHME DYHKLMHK P(X) NPH 3HAUCHHH PTYMCHTA
{(—x). Ina pemienya 370l 3a539N TRIOKE MOXHO HCNONB3IOBATH ABA CHiocoGa,
nopobHbiE IPHMEHEHHBIM B IPHMEpe 9.

1 caocod. Kpanpatiaas yHKusa y(x) umeer Bun y{x)=ax’ + bx+c. Torna

H-x)=a-(-xf +b-(~x}+c=ax’~bx+c. Haitnem suipaxerne 3y(x)-2p{-x)=

=3(at’+bx+c}—2(wr’-hr+c)=ax'+5bx+c. CpaBHnBas 3TO BHpaXeHHE

¢ anuLM paseHeTaoM 3P{x)~2){(-x)=2x>-5x+4, nomyuaem CHCTEMY Tpex
a=2

YPAaBHEHHH ¢ TpEMH HEN3BECTHHIMM 55:5, orxyaaa=2, b=—1,c=4, Toraa
c=4

Asunan dynkimn ylx)=2x - x+4.

2 cwocoS. Jlannoe paeHcTso 3y(x)-2)(~x)=2x?~Sx+4 sanmwom gs
3HaueHma apryMenta (—x) u noayuum: 3p(-x)-2y(x)=2(-xf -5-(-x}+4=
=2x7+ 5x + 4. [l yaoGerea obossaame @=J(x) n b= p{-x). lns nemecrsixa
Ja-2b=2x’-5x+4
-2a+3b=2x> +5x+4

CHCTEME HAC HHTCPECYET TOUIBKO HeHspecTHAA 4. T1oaToMy HenoabsyeM cnocol
CROXKEHH. YMHOXHM NIEPBOC YPABHEHHE HA YHCIO 3, BTOPOE YPABHEHHE — HAMHCIIO

9a-6b=6x"—15x+12
4 +6b=4x? +10x 4§ CIOKUM YPABHEHUS CHCTEMH Wt MoAyuuM

1 b HMeeM CHCTEMY ABYX IMHEHBEX YpABHEHMIL: {

5a=10x?-5x+20,orxyma a=2x' —x+4,T.¢. Yx)=2?-x+4,
BHoBb BTOpOH cHIOCO0 OKa3ANCH YHHBEPCANILHEIM, T. K. He Tpebyercs, YTobul
dyHKIHA y(x) GbLTa KBAAPATHYHOH,
111, Koarpo/mitie BOIPOCK
1. MpHBcAMTe MPAMEPE] KBARPATHYHEIX (PyHKUML.
2. Kakas dhyHKUKHR HAIBBACTCA KBALDATHYHOHT
3, Kakme 3HaueHHA apryMeHTa HAIRIBAIOTCH HYIAMY GyHKLME?
IV. 3anaume na ypoke
Ne 578 (1, 3,5); 579 (2); 581 (1); 582 (1, 5); 583 (2); 585 (1, 3).
V. 3apamsie na oM
Mo 578(2, 4, 6); 579 (4); 581 (4); 582 (2, 6); 583 (4); 585 (2, 4).



V1. Thopueckse 3ananng
1. Aaua keanpairman dyukuns Yx)=-x*+7x+4, Hattu:

|
a) y(-2); 6) w(0); BMl); nx-2a); 1) !{53)-
2. lana keanpatnytad Gyuxuma y=2x> —5x+8. Haimu:

aX- N0 B OxDe m y{—]
3. [na xeappatnanoll dynKuMM Y{(x)=ax’ +lx+¢ HIBCCTHH HOKOTOPHIC

anaveHuA. Halith xoadpuumertn g, b u ¢

a) p=2ctlx+3, H—1)=12;

6) y=ax’ +3x+4, W(-2)=2;

B) y=2ax’—6x+c, (-3 =67, y(1) = 3;

D y=ad +x-5,1(-1) =10, (2) = -7;

1) y=ax: +hx+c, y(=2) = =23, (1) = -8, y(2) = —15;

&) y=a+bx+e, {=3)=39, ®(=1)=9, (1) = -
Omeemira)a=2,b==7,¢=3;0)a=-2, b= _3 c=4;p)g=5,b=—G,c=4;

NDa==-2b=3,c==-5ma=-3,0=2,c=-T;e)a=2,b=—6,c=3.

4. Haitm vynn dyukuum:

3 -2x-1 W -Tx+6
Vy===3 % Y o

5x2-3x-14 “3d+7x+6
B y= x-5 " y= x-3

Omsemo; a) x, = 11 x,=—l°6)x =2u x,=-§-;s) x=-1°r) x=-§-.

5
5. Haitrt Hyny QyHuaum:
) y=x*+(2a-3)x+24*-4a; G)y..x’-n-(Za Ix-34*-3a;
B) y=x+(b-2a)c-2ab; 0 y=x*+(1-2a- 30} +6ab-3b.
Omeempza) ipu a # =2x, =2aUX, =2 =2, NpH A= =2 x = -4;

§) npy 0#-% x,=3anx,=a+l,npu a-—i— x-i;

4
Bx,=2aux,=-br)x =2a-1ux,= 3
6. Omm H3 Hyneit q:yummn yx) uanec’neu Haitti ,upyroﬂ HYNb PYHKLHK:
a) y=x>+(l-4a)x+3*-3a,x=9;
6) y=x*-x-a*+3a-2,x=1;
8) y=x+(2-3a)x+2a*-a-3 ,x=2;
N y=x*-(a+3x-2"+6a,x=4
Omgemer:a) npia=3x=2, npua= 10 x= 30;



SupHe=2x=0,npua=1x=0;
5 7

Bynpu e = |l x=~1, npn a=5 x=5;
Dnppa=—~lx=-=-2, npua=2x=1.
7. Halin xpanparmiHy0 GYHKUNIO ¥{X), CCAN BHTIONHCHO YCNOBHE!
8) Yx-3)=-x?+11x-26;
&) W2-x)=2-11x+10;

X e 3017
B)}{3 2] 4x +.2x 27.
Omeen: 8) y=-X2+5x~2; 6) y=2+3x-4; B) y=-3c+x.
€. Hailm xpaapatHuHy10 QYHKIHIO P{X), £CAH BHNOJIHEHO YCAOBHE:!
a) 20(x)+ Syl x)=-14x* - 3x;
6) 3y(x+l)—‘?y(—x-l)=-l?.x’-44x—48;
8) 2/2-x)-4y{x-2)=6x?-24x+10.
Omeemu: a) Y(x)==22*+x;6) Yx)=3x’-2x+4; ) y(x)=-33+7.

VII. lToamencase NYOTOR YPOKA

§ 36. OyHKLUMA y = X?

Ypoxn 4~5, [Tpocreiiman xeanparrmas Gynxuus y = x*
H ée cBodicTen
Heas: paceMotperne GyHKUMM ¥= X, ce CBOACTB, NOCTPOCHHE Tpauka
byHKUMH,

Xon ypoxa
I. Coobinesine TeMBl H IEH YPOKA

I1. Hosropenne 1 3axpeniesnne NPOHACHAOND MATEPRANA
1. OTBernl Ha BOMPOCH MO AOMAIHCMY 3aaaKHIo (pa3bop HCPELICHHEIX
3aagy).
2. KOHTpONb YCBOCHHA MarepHana {MUCbMCHHRIN OMpoc).
‘ Bapuant 1
1. Kakan pyHEUHA HAILIBACTCA KBATPATHYHON?
2. Haltv auaueHme dyukunu y=—3x>+7x—2 npux=—3.

3. MpK KaxoM 3HANCHHY apryMeHTa QYHKUNA y=2x’-—5x+1 IPHHHMAST
3HAUCHHE y = —]?
4. WispecTHo, yto y{x—3)=—x2 +12x~30. Haittn y(x).



Ypory 4-5. TpocTeRiusn KesqpaTIsan Dywaied y = X*u 00 CooRcTss 331
Bapnanr 2
1. Kakue 3HaYeHHS apryMeHTAa HAHEBAOTCI HYNEMH QYHKIIHH?
2. HaitTH 3Havetne PyMKUMH P=-2x7 +5x-8 npux=—2.

3. TPy KAKOM 3HAYEHKA SPTYMeHTa GyHKINS y=3x?-dx+2 NPHHUMAeT
3HauCHME y = 227

4. Uasectro, wro J(2-x)=-2x+3x-2. Haittn p(x).

II1. H3ysenne nosoro MaTeprasa (OCHOBELIE TOHITHNA)

PacemMoTpHM vacTHRI cryyall KBanpaTHIHOH GyHKUMH V= ax’+bx+c npH
a=1,b=0uc=0-@ynxumio y=x° (NpocTeHINaA KBanpaTHIHaa QYHKINA),

CocrasuM TaGauny 3HaucHKH 2T0H QYHKUMH Ha NPOMCXYTKE Xe [—3; 3]
¢ utarom {,5,

x | -3 —2.5 -2 —1.5 1 —0,5 0
y 9 6,25 4 2,25 i 0,25 0
x |03 i 1,5 2 2.5 3
y | 025 i 2,25 4 6,25 9

OTMETHM Ha KOOPAHHATHOM MAOCKOCTH TOYKM, YKAJAHHBLIC B TAGANLE, H
npoBe/icM yYepe: HuX nnaBHyo kpusyo. Tlopyuum rpadux dynxkuum y=xz.

Kprnag, KoTopan sBARETCA TPAGHKOM GYNKIHN )= x’, HASKIBAETCR NApaBoRoit.
Y

32 -l S

YunTBIBAA IOCTPOSHHBIN IPAhHK M NPOBEIS HOCAEN0BAHNE HYHKUUA V=X,
PacCMOTPHM ¢C OCEOBIDE CBORCTRA.

|. OGnacTe onpeaenennn $YHKUHK — Bee DelcTRHTE/RHLIC IRNIEHANS X.

2. Ofnacts wsencras (ZRAIEIES) Oy — BOE HEOTPRTATEMHELIE SHAUCTE ),
Te. ye [0 +o0). Ouennano, 4TO NpH BOCX MavEHMSAX X BemtaMHA P =X 20,

3. 3mavenna dynxumu y > 0 nps x = 0 1 y = 0 npit x = 9. [Mosromy napaGoa
[POXOANT YCPe3 HAYAIO KOOPAHHAT, 6CC OCTANBHHE TOUKM G NISKAT BBILIC OCH

aGciuce, Topopar, wro napabona y=.1:2 xacaercd ocH abecunee B Touke (0; 0).



4. Oynxmaa y=x° smameTc® YeTHoHl, T. €. BHNOJHEHO PABEHCTBO
H=x)=p(x) (um (x} =x*). Hanpumep, y(~2)= y(2)=4. Mosromy rpadm
3TOH QYHKUNH CHMMETPAYEH OTHOCHTENBHO OCH OPANNAT (MM 0Ch OPAMHAT
SBIACTCA OCHI0 ChnMeTpHM napalonnt). Toucy nepecesetina napaGom ¢ ee 0chio
CHMMCTPHN HAILEAIOT Bepuomoii napabomt, [Una mapaGonu y=x? pepusHHOi
ARMASTCA HAMAIO KOOPAMHAT, T. €, Touka (0; 0).

5. @ymams y=x' S03pACTRET HA DPOMEKYTIE X 2 0 K YOLBACT HA POMEKYTKE
x50,

Hanommum, uto dpyHKuua y=x’ nasupaetcs sospacTaiowed, ecan
GoMbineMy 3HAMCHIIO APFYMEHTA X COOTBETCTRYCT Goamuice 3HAueHRe GyHKUMH y
(r. €. ecmx, > x,, Tom y(x )>y(x,)).

-

)4

)

|
|
{1
|
: / 5 o3
Kax Buano u3 puCyHKa, A9 SHANEHHA APIYMEHTS X, 3HaUCHHE QYHKUMY

¥(x,) Gonblue, YeM APTYMENTA X,

DyHxumnA Y(x) HaseisacTcA ylummomedt, ec/m GOMINCMY IHANVCHHIO APIYMCHTS X
COOTRETCTEYET MeHbiliee 3HATeRNe (JYHRINE ) (T. €. eCAM X, > X,, TO y(x,)c:y{x,)).

X

LRI
M3 prcyHKa BHIHO, HTO AN SHAYCHHA APTYMEHT X, 3HaucHHe GyHKuHH p{x,)
MEHBLK, YCM [N APTYMCHTA X,

Hpumep 1

Jokaxem, 4To PpyHKUNS y(x)=12 BO3PACTACT Ha NPOMEXYTKE X 2 0 K
yOBIBACT HAa ApOMEXYTKE X 5 0.

BoabmeM IRa NPOM3BONLHBIX 3HAYEHHA APIYMEHTA X, H X,, [TYCTS X, > X, Toraa
COOTBETCTRYIONINE 3HaNCHHS dyHKInH y(x,)=x? 1 y(x, )= x} . Hattnem passocts
Hx)-yx,) u onpenenum ee anax: y(x)}-y(x,)=x! - x =lr, 2. )x +x,).
B aroM sbipaxenun x, — x, > 0, T. K. x, > x;,, MHOXHTeAb X, + X, MOXET HMETD

pasHbit 3HaK. PaccMOTpHM ABa Clydas.
a) Ha npomexyrke x 20, ouesiaHo, x, > 0 u x, > 0. Mosromy cymmax, +x, > 0.

Toraa esnuitia yix, }-y(x,) npeacraeaser coGoli nponiBeneHue aBYX



TIONOXHTENLHEX MHOXHTECH X —X, HX + X; H TAKKe [IOIOXKHTCARHA, T. €.

¥ - px,)>0 wmn y(x,)> y(x,). Mt nokazanu, uro Ha npoMexyTKe x 2 0
GOmImeny 3M21ESET0 APFYMENTA X, COOTDETCTEYET Gonnimes Asavesiive dysimusm y(x,).
Toraa (110 ONPEACACHHIO) Ha TAKOM TIPOMEKYTKE $YMKHA y(X) BOSDACTAET.

6) Ha npomexcyrke x < 0, oueenano, x, <0 W x, < 0. Iloatomy cymmax, +x, <0.
Toraa MHOXHUTENL X, — X, > 0, a MHOXMTEm: X, + X, < 0, [IpouspcacHre TAKNX
MHOXHTENCH OTPHUATENHHO, T. €. y(x, )~ y(x,)<0 unn y(x, }< y(x,). Brso
NOKA3AHO, 4TO HA MPOMEXKYTKE x < 0 Goxbiiemy SHANCHHID APrYMEHTA X,
COOTBETCTRYET MCHMIICS 3BAICERE Jymsunm y(x,). Torna (N0 OMPCACNEHHIO) Ha
T2KOM (POMEXYTKE GYHKINE J(x) ybunner.

Hpumep 2
Hatinem KOOpDAHHATH TOYEK RepecedcHNus napaboian y=x2 H npamMol
y=x+2.
N__x

Koopaunats Touex nepeccqezuu:l napaﬁlomi y=x u npamoit y=x+2
y=x
y=x+1’
YACTH YDABHEHHH, JIONYYHM KBAAPATHOE YpaBHEHME: X =x+2 MARN
x'—x-2=0, Kopun 3TOrO YpaBHEeHHA X, = — 1 nx, = 2. HafiaeM coorsercreyio-
e 3nauchus dynkums y(-1)=(-1f =1 n ¥2)=2"=4. Taxnm obpasom,
JaHHBIe Napaboa H NPAMas NCPCCeKaTe B ABYX TOUKax A(2; 4) u B(—1; I).
Hpumep 3

X -x2

Moctponm rpadHk QyHKIHA y—-}—-l—.

1Y

ABNAIOTCA PIIEHHEM CHCTEMb YPUBHEHUH { l'lpupasuan npapne

YareM, qTox ~ | 20(T. €. x# 1) 4 coxparim npob: y-xa x’ x’i’i—ll)

Teneps nocrponn rpaduk dyHkumn ¥=x° (napabony) u ym.lum M3 Hee TOUKY,
LA KoTopoii x = | {MOKa3aHA CTPE/IKaAMH).



MoctponM rpadux GyHKuuM y=x’ +I§.

Yurem, 4o x # . PackpoeM 3HAK MOIY/IA, PACCMOTPED IIBA CAYUAN:

2) npu x > 0 umeeM [ = x u dynxuns  y=x7+1. TlocTporm sror rpadux
AN NOTOXKHTEALHBX X (OH MOAYYAECTCA CMEICHHEM BETBH Napadoiibl Ha OAHY
CAMHMLY BBEpX) — 4acThb [ rpadmxa.

6) npw x < 0, 0ucBHAHO I = —x ¥ pyHKIMA y= x° - | . CTpoxrmM 310T rpadux
BAS OTPHLATEALHEIX JHAUYeHHH X, OH nomyvaeTcs cMelleHWeM BETBH NapaGos:
Ha onny eanHKLy BHA3. IMorydaem yacTsh rpatdixa 2. CTPenKH YKaImIBAKOT, 9T0
npH x = () JaHHAT PYHKOHE HE CYIIECTBYCT.

Pasymcercs, Gywkuma y=x> umcer i apyrve (6ofce GI0KHKE) CBOHCTEA,
KOTOPHC HAXORAT NPHMCEHCHHE B TeXHIKe. Hanpumep, Ha OCH CHMMCTPHH
napaGosbl MMEETCH TOUKA, HasbiBaemas Goxycom napabotbi. Ecam B om0l ToUKe
HAXOANUTCA MCTOMHHMK CBETa, TO BCE OTPAXEHHLIE OT Napabonnl AYHMH HOYT
NAPAAIEALHO OCH CHMMCTPHH napabonn, Takoe cpo#CTEO HCNOABIYIOT NMPH
M3TOTOR/IICHWH NPOXSKTOPOB, TENECKOTIOB, NOKATOPOB, AAALHOMEPOB H T. I

®okycom napabonbi y=x' ARIAETCH TOYKA F[O: %]

¥

IV. Kourpomssiii sonpocst

1. Kakasa xpubag Hasnipaerca napabonci?

2, MepeancAnTS OCHOBHBIE CBOACTBA GYHKUMK Y=X7,

3. Kakaa ¢yHKUNA Ha3biBaeTCA: A) BoapacTaloleii, §) youipaouei?
4. Kaxam cpolicreom ofitagaer dokye mapaGonm?

V. 3anause ma ypoxe

Ne 587; 589 (3, 4); 590 (5); 592 (1,4); 594 (1, 2).

Y1. 3apamme na noM

"Ne 586 (1); 588; 589 (1, 2); 590 (6); 592 (2, 3); 593; 594 (3, 4).



Ypoun 6-7. Haysere Qyripm y = ax”, nocTpomme oo rpaguia 339

VIL Teopuecxne 3aanna
1. TlocTponts rpadux GYHKLHM:

x-x2 xt+x2 x°-3x? x'-dx?
SR o LR o UL R nE LR et v utl
Omeemw: ) y=X’, x2£1;6) y=x:8) y=x’x23;1) p=x xe 2.
2, MoctponTs rpaduk GYHKIHW:

2) y=x' -ﬁ[; 6) y=x' +M; 8) y=x4;

x-1
o = n y=[x*+2; ¢) y=|x'-4.
Omeemu: 3) y=x*+] upnx<0, y=x>-1 npux>0;
6) y=x*-2npux<l1, y=x*+2 npux>I;
B) y=—x npux<9, y=x* npux=z0;
N y=—x’ npux<0, y=x npux>0;
) y=xt+2;
¢) y=x’-4 npux<-2unpux>2, y=4-x? npu -2<x<2.
VIII. [Toasenenne uToros yposa

§ 37. ®yHkums y =ax’

Ypoku 6—7. Hayuenue dynkumu y = ax’, nocrpoeHue ee
rpaduka

I{eas: paccmotpeth Gonce CAOXKHYIO KBAAPDATHYHYW PYHKUHMIO y.—.ax2,
H3YUHTE &€ CBOHCTRA H NOCTPOMTL Ipaduk.

Xoxn ypoxa
1. Coolmenune TeMI M IeJIH YPOKa

I1. MoBTOpeHIe B 3aKpenicHNe MPOHRCHHONO MATEPHANA

1. OTBeTH Ha BONPOCH NO AOMAlIHEMY 3a7aHHIO {pa3bop Hepemennpix
3anay).

2. KoHTpouth ycBOSIIH MaTepHana (caMocTosTeNbias pabora).

Bapuant 1
I. OnpeaenyTs, Kaxue TOUKH NpHHAAACKAT rpadHKy QYHKUMN y=x’:
A; 5); B(=2:4): C(+3 ; 3% D(4T 5 14).
2. Hafitit KoopanHATHL TOUSK liepecedeHUA NapaGoabl yzxz H npaMoi
y=-2x+3

3. Bospactact uan yomBaeT GyHKUMA y=x’ HA NpoMexyTKe [—4; —1)?

Bapmanr 2
1. Onpeaenuth, KaKue TOUKM NpUHAANEXAT rpadHKy GyHKIUHH y=x%
A(Y5 ; 5); B(~3; 8); C(—4; 16); D(J6 ; 12).



2. HaitTH xoOpEHHATH TOYEK NepecedcHHA NapaGonkl ynx2 1 npaMoit
y=-3x+4.

3. Bozpacraer nnu yOuinaer dyHKus y=:¢:2 Ha mpoMexyTKe {—5; —2]?

111, Hayvenne noBoro MaTepRaa (0cCHosnLie NOHATHA)

PaccMorpum Gontee cAOEHYW (N0 CPABHEHHIO © NPEABAYUIHM YPOKOM)
KRAIpaTURYI dymamo y=ax’, [Ipexae Beero HeoGXOMMMO TIOHATE, KAKHM
0fpaszoM BANSET HA FPAPNE drynxsn Moxy N 3HaKk K0adduumenra a. CHayana

ofcyRHM BAMAHHE MOAYAR Ko3pdrumueHTa a, paccuorpea, HAMPHAMeED,
NONOXUTEALHLE 3HAYCHHA .

Hpumep 1
MoCTpOUM B OIHHX OCAX KOOPIHHAT rpadKH GyHKIME y=X, y=2x 1

1
y==x' u cpasHuM ux, CoctasnM TaGaMily 3HaYEHWt ANS ITHX DYHKUHIL
8 npoMexyTe [—2; 2] ¢ marom 0,5,

x 2 [3] 1 1051 0 [ 05 1 [ 15 2
y=x? 4 225 1 025 0 0,25 1 225 4
y=2x* | 8 | 45| 2 | o5 | o | o5 2 | 45
y=%x’ 2 |2l os|oiz| o Jorz|os |2 2

Coa -l
CHavana cpapHMM rpaduxky GyHximit y= =2 u y= =x% Kak BHAHO #3
TaBAHULI ¥ M3 rPadHKOB, IPH ORIIOM H TOM JKE SHAYCHHH X 3HAMCHHE GYHKUMH
y=2x° p2 paza Goable 3HaeHHS GYHKUHN ¥ = X°, DT0 0IHAYALT, YTO KAKAYIO
704Ky rpadHKa y=2x* MOKHO NOYUHTb U3 TOUKH Fpaduxa y=x ¢ Toil Xe
abcunccoil YBENHISHHEM ¢¢ opanKaTH B 2 pasa.
[oBOPAT, 4TO FPapHK PYHKUMK y= 2x? nonyuacTcs PacTXEHHEM FpadHKa
dywiamu y=x* Boons ocu Oy B 2 pasa (m'oc]n 0x).
Tenepb cpaBHUM rpadHKH dyHKHMR y=5x H y=x’. BuaHo, yTo 1IpH
ONHOM H TOM X€ JHaYeHNH X 3HadeHMe (yHKHHH y=~%x2 » 2 paza meumine

3HAYCHAS (YHKIIHA y=xz. Takym oBpa’oM, KAXOYIO TOYKY rpaduka y=%x’
MOXKHO NIOTYYHTE K3 TOMKH Tpadika V= x? ¢ Toi xe abeunccolt YMEHBIUICHHCM




ee OPAMHATH B 2 paza, ToBOpAT, uro rpadmr HyHKIHW y=%x2 noayuaerca

CRaTHEM rpahuKa GYHKIUNH y=x° BRoas ocu Oy B 2 pasa (x ock Ox).
OcranoBnMca Ha RIMAHAHE 3HaKa xoadduumneIna g Ha rpadix dyHKUMM.

Tlpunsep 2
TlocTpoHM B ORHEX 0CAX KOOPAMHAT rpadmkn dyskuuit y=x! u y=—x.
Cpapinm GyHKIMH y=X7 ¥ y=—x. [IpH ONHOM M TOM XKe SHAUESHHHU X
IHAYCHHUA ITHX QYHKUME DABHEI N0 MOIYAIO M NMPOTHBONMIOKHL MO 3HAKY,
Mostomy rpadmk GYHKUMH P=-Xx' MOXHO NONYYHTh CRMMeTpHei

(oTpaxenmen) OTHOCHTENbHO ock Ox rpadiKa PYHKINM =X,

AHANOTHYHO, Tpaduky dyHKUMR y=--2x2 %] y=-%x’, COOTRETCTBEHHO,

CHMMETPHYHE OTHOCHTE/bHO ocH Ox rpadrkam dynkumit y=2x> u y= %x‘,
TOCTPOEHHEIM HA MPeTROYWEM PHCYHKE,

L __

“‘-J-

Tpadux @ysxm y=ax’ np mobom a + 0 Taxe nassEa0eT napabonoit. Mipn
a > 0 sevow napafoasl RANPARACHS! BEPX, & npu & < 0 — pin3.

Ormernm, 910 GOKYC Napabonu y=ax’ Haxonurca B Touxe Fl 6 %}

YkaReMm ocnoBHbe coolicTea hymxamn y=ax® (11m 4 w 0).

1. OGaacTs onpesexesnn GyHKURH — Bee ACHCTEHTEAHME IRANEHNA X,

2. Ofinacts H3MeNENNT (3HAYEHHR) dysKanH — npH a>Oecey20unpua <0
seysi.

3. Tlpw @ > 0 ¢pyusuAa NPHANMALT IOAQEHTEABHEIC 3HAUCHHA And x # 0, npH
& <0 ynxnun OPHHNMAST OTPHUATE MsihIe JHaYsmN N7 x < (. Jnavenue hynxkunu
¥ =0 ToALKO ApW X = 0,

4. TlapaGofia y=qx> CHMMETPHWHA OTHOCKTEALNO OCH opaMMaT. Bepmunok
napafoin ABINETCS HASANG KOOPRNHAT, T. €. Touka (0; 0). Pyrxmua y=ax2
aaaserca werdol.

5. pn a > 0 dynxuns sospacraer upa x 2 0w ylamaeropu xS 0. Mpwa < 0

dymuum sospacTaeT mpy X S 0 youmacT npu x 2 0,
Bce nepeyncieHHBE CBOMCTBA BUAHK W3 NPEACTERACHHEX rpat]mxon.



PaccMOTpHM THNHUHES 3a8A4H 110 ITOH TeMe.
Hpumep 3
Peumm rpadHuccks: a) ypapHenne —x’ =—4; 6) HepaBeHCTBO —x’ S~4;
B) YPABHEHHE —x° =-2; I') HEPABEHCTBO —x% > -2,
Chauana nocrponm rpadux dynkamm y=-x> (napaGosa).

a) IpoecacMm NpaMyw y = —4 (NOpH30HTansHan npaMan). Buako, uto
napaGosna R NIpAMan nepecexaloTca B TouKax A M B, aGounccewt koTophix,
COOTBETCTBEHHO, X = —2 M x = 2. CnefloBaTeNLHO, YPaBHENHe —x* =—4 uMeert
ABa KOPHA X, = ~2 U X, =2,

6) Tpacieck it CMBICH HEpaBEHCTEA —x° < —4 : HARD HalTH TAKHE mmqe:max,
3P KOTODBIX TOMKH Napabaibl IEKAT He BRILLE {HAXE WIH Ra YpoBHE) npsiMoil. U3
PHCYHKA BHAHO, YTO 2TO BHIIOAHAETCA NIPH X S —2 H X 2 —2. TToaroMy peinerien
HEDABEHCTBA —x’ S —4 ABNSIOTCH IIPOMEXYTKM (—oo; —2] 1 [2; +ee). DTH
[POMEXYTKIA 3ANITPHXOBAHBE CIH3Y Ha ocH abcLmec.

8) [poBenem npamyto y= ~1 (ropHaoHTamLHAaA npsMan). [apabona w npaman
nepecexkatorcs 8 roukax C n D, aGetiMcenl KOTOpBWX, COOTBETCTUCHHOD, PaBHB

2 x:ﬁ {HATIOMHWM, Y10 Ji — HPPALMOHANLHOE YHCAD, st 1,41,

CheioBare/bHO, YPaBHEHRE —~XF = —2 HMECT ABa KOPHS. X, =‘-1E ¥ X;= ﬁ

1) [hathrueckmit cMBICT HEPABEHCTBA =x° > «=2; HANO HAITH TAKHUE 3HAYCHHSA X,
NPH KOTOPEIX TOMKH 11apabouL! NEXAT phitue NPAMOi. M3 pHcyHKa BHAHO, YTO 310
BLIMONHACTCA NPH -J:T <x<ﬁ . [lasToMy pemieHueM HepapelicTBa —x° > —2
ABMAETCH NPOMEXYTOK (— f2 5 /2 ). DTOT NpoMexyTOK 3aITPUXOBAH CBEPXY Ha
ocH abcumcee. TyCThic KpyXKM YKaswWBalOT, Y10 IPAHHYHLIE TOYKM pellleliHeM He
ABMAIOTCA.

PaceMoTpiM aHanorudHyo Gonee CA0XHYIO 3anady.

Hpunep 4 .
Pewunm rpadhHuccKu: a) YPABHCHHUC —x* = X —2, 6) HEPABCHCTRO —X2 2 X — 2.
Noctpoum rpadmku dynxumii y = —x* (napaGona) v y = x — 2 (ripamas).




a) BunHo, 4To napaGona H NpAMAas NepeceKaloTea B ABYX TOUKax A W B,
a6CLHCCH KOTOPHX, COOTBETCTBEHMO, PaBHb X ™ —2 H X = [. ClegoBaTeabHo,
YPABHEHHE —X? = X — 2 HMeCT IbA XOopHA X, = =2 H X, = |,

6) lpadpuueckudl cMuicn HepapeHCcTBa —x2 2 x — 2; Hago HalTH TakWe
3HAYCHMS X, (PH KOTOPHIX TOMKH napa0onn JIEXAT He HIHXe (BHILC HAK Ha
yposHe) npaMoi. H3 pHcyHKa BUAHO, 4TO 3TO BLIIONMHAETCA NpH —2 <x < |.
TloaToMy pelicHHEM HEPABCHETBA —x? > x — 2 SIBASETCA MPOMEXYTOK [-2; 1].

Tipumep 5
HaiitH 3sHadenHe kosddpuumenTa 4, NPH KOTOPOM OOHA H3 TOMEK
nepecetcHMA NAapabonsl y=ax’ M npaMol ¥ =5x—-2 umecT abomicey x = 2.
Hair koopAMHATH TOYCK NEPeceHeH .
KoopauHaTh TOUKH nepeceeHns napabonsl 1 NPAMOI ARTIOTCT pelieHHEM
y=ox’

cHCTEMB! ypapHeHni p=5x-2" Ilpx TOM WIS OOHOTO PELICHHA H3BCCTHA

BeAM9HHA X = =2, PacCMOTPHM b2 cnocoba peilicHKA TaKoH CHCTEMBI.

1 enocof, ToNCTABHM HIBCCTHOE PELIEHNHE X = —2 BO BTOPOC YPABHCHHE CHCTCMBL
H Halimem: y = 5§ - {(=2) — 2 =—12. Taxm o5pasoM, OTPELCTITH KOOPIHHATH oot
TONKH TICPCoeseHUs NpaMol B Napabonkl (—2; —12). Teneps NONCTABHM 3HAYCHIA
x=—2Hy=—|2 B NeppOC YPABHCHHE CHCTEMBL —12 = g « (—2Y wm —~12 = 4q,
orxyna a = —3, Tloaromy IaHHAA Mapaboia HMEeT YpaBHeHWe y = — 3%,

Teneps HafAeM XCOPIHHATHI BTOPOH TOMKH MEPecedcHMA NMApatoTbl y ==3x
H npaMoit y = Sx — 2. JLa 37010 peitruM cHCTEMY YPaBsHCHWH i ;i 5 rpH
mumcmoammpcmenne(—Z —12). MNpupaBHACM NPABHIC YACTH YPABHCHHHA
CHCTEMB M nomyunM: —3x? =5x—2 wiH 0=3x*+5x 2. HailzeM KopHH 3T0TO

-5:!:J25+24 =527 21
KBaIpaTHOTO YPABHCHHA X,,= 3 = s e X =z=§ H
-12 :

I:-T--Z {u3pecTHOE pemiense). Ha mobSoro ypaBHeHHSA, HANpHMeEpP

TIEPBONO, ONPeIETHM OPAMHATY BTOPOit TOUKI NepeceyeHMA MAPAGOIL] ¥ IIpAMO#:;

1Y 1
J’=-3'[§] =-§.me,npua=—3uapaﬁonanmmnepmmmnmxax

11
2; —12) H (Es 3]

2 enocob. TlpypasHaem Npapbie YACTH YPABHEHHH cHCTEMEL {i=::_ s H
NOAYMHM KBAIPaTHOE YpaBHeHMe ax’ =5x—2. Tak xaK OfMO pellieHHe ITOTo
YPABHCHHA HIBECTHO X = —2, TO NOACTABHM €10 B YpPABHEHHE: a-(-z)’ =5—(——2)—2
Wi dg = —12, onqmmqemcnapmma--l

MoacTapum 310 3HaueHUE BypaBHeHue ax’ =5x-2 uan 0=3x? +5x -2, Tak
KaK OIMH KCODCHb X, = —2 3T0TO YPaBHEHAS HIBECTEH, TO [0 Teopeme Brera

HQAYIHM XX, =—§ MK -2x,=—-§- » OTKYIA X, =~;—. Jna aGeuHce TOYCK

OCPECEHEHMA X, = —2 M X, =% H3 ypasHEHHS NapaGonnt y=-3x" waiiacm



1
OPAKHATE! 3THX Touek: y,=—-3-(-2F =—12 u y,=-3- 3 | =73 cooTnet-

CTBEHHO. 'Cmnonarenbuo, npi g = =3 napabona N NPAMAA NEPECEKAIOTCS

B ToMKaxX (~2; —12) K [l: *1]

33

Tipumep 6

MpH KaKHX 3HAYEHHSAX TIAPAMETPOB & Y k Kapaboia y=qx® M MpAMas
y=kx—-4 necpecexaTcs B TouKax ¢ aGcumccamy X = | M x = —4? HallTi
OPAHHATHL TONEK fIEPECeYeHUA.

KoOpaMHATE TOYEK NepecedeHs NPAMOI 1 Napabob: SBNAOTCA PEIEHUAMH

y=ax’

CHCTEMbE YpaBHEHHHR y=lx—4 . TlpHMparHsem Npapbie YACTH ITHX YpaBHeHUE 1
BOAYYMM KBaIPATHOS YpaBHeHue ax’ =kx —4 C mapaMeTpams o u k. Pemenys
JTOMOYPABHEHHAX, = 4 H X, = —4 m3peeTHbL. [TOACTABHE ITH SHAYCHUA B YDABHCHNC,
NOAY4HM CHCTeMy ABYX MMHeHHEIX ypapHeHMH Jna HAXOXACHHUA a K k:

al=k1-4 a-k=-4

a-(4F =k-(-4)-4 WM e k=]’ CnoXHB YPaBHEHHS CHCTCMB, Hatiiem
5¢ = —5. O1xyna a = -1, Torga, HanpuMep, H3 NEPEOTO YPABHENMSA NONYYHM
~1 —k=—4, oryaa k= 3. CneaoparensHo, b 3a1adYe PACCMATPHBACTCA NepeceyeHne
papabaru y=-X> 1 npaMoll ¥y =3x-4,

3uan alcLMceH TOYEK MEPECeueHUA, HCTONLSYA YPAaBHeHHE napaboan

WIN NPAMOR, Nerko HaliTn u opannate. Nonyuum: y=-xi=-1"=~1 u
yym-x; =Y =-16.

TV. KoaTpomane Bonpock
1. Kak noayusms u3 rpaduxa GyHKURR y=1x? rpaduk dpynkuun:a) yp=23x%,

6) y=;i—x’, B) y=-3x*,1) y=—%x’?
2. YaxuTe oCh CUMMETPHH H BepIIMHY Napatonw y=ax’.
3. KaK WanpaRneHs peTei napaGonbi y=ax’?
4. TTpoMEXYTKH BOIPACTAHHS H YOWIBAHHA DYHKUHH Y=aX’.
V. 3apanme Ha ypoxe
Ne 596 (1, 4); 598 (4); 599 (1, 2); 601 (1); 603; 605 (1, 4); 606.
V1. 3ananne na a0mM
Ne 595; 599 (3, 4); 601 (2); 602; 605 (2, 3), 607.
YI1. Teopaeckne 3anannn
1. [padhuuecky pemnuTe ypasHEHUE HNH HEPABEHCTBO!
a) 2x'=2-3x; 6) —x*22x-8; B) 2x*>5x-3;
1 2 g+ ) -jx-3>-2x% e) 3x’<|x-2-

Omeemui; ) x,-% ux,=-2;6)[—4; 2; 8) (-—u; -%}J(l +u); 0L 1];



2

R) (=23 =1, 5) U (1; +o0); ) [-': 3-].

2. NpH RakKx 3HAYCHUAX NMAPAMETPOB @ M k mapabona y=¢11|:2 # npaMan
y=Kkx+3 NEPECceKalTcA b TOUKAX ¢ abCIHOCAME X = —| H x=-2-? HaiiTn
OPIMHATH TOUEK MEPECECUCHMS,

Omeem:a=2,k=1,y,=2,y,=4,5.

3. Mpu kaxHxX 3HAUEHHAX NapaMeTpos @ ¥ & napatona ‘y=m:2 ¥ NpsiMas
y=x+b nepecekalTca B Toukax ¢ abcupccaMn x = —2 H x=-§~ ? Haiitn

OPIMHATH TOYSK NEPECCUCHNA,
Omeem:a=2,b=-10,y, =8, y,= 12,5.
4. TIpH KaKuX IJHAYECHHAX NApaMeTPOB a, b H k NpaMas y = kix +b npoxonut
‘lcmintﬂl(y (1; 3) n nepecekaeTcd ¢ napabonoil y=ax2 B TOMKAX ¢ #6CLHCCaMH

x=3 u x = —2? HaifTi OpAHHATH TOYEK NEPECEYCHH,

1
Omeem:a= -3, b= -2 k=35, yl':-; $y;-—12.
YII1. Tloasenenne HTONOB Ypoxa

§ 38. dyrkuma y =ax’ + bx +¢

Ypoxn §-9. OGuptii BuA ksaapaTHaHoil GYHEIMH, ¢¢ cROlicTBa
H rpadux
I{eas: pACCMOTPETs KBAZPATHIHYIO DyHKLMIO V= ax’ +Bx+¢ 1 ee cBoiicTBa,
HOCTPONTD NPAdHK GYHKUMA.
Xoa ypoka

1. Coolimenne TeMbl H HEAH YPOKa

I1. TlonToperue R 3axpeaieHne NPOHALHHOTO MATEPHANA
1. OteeTH Ha BONPOCH N0 AOMALIHEMY 3A8AHUT0 {pasfop HepelLie HHEIX 348a4).
2. KonTpoas YCROEHHS Marepiana (MUckMeHsH bR ompoc).

Bapuant 1
1. Kak nonyuHtt H3 rpadmxa GyHKumrH y=.7c2 rpadux pyHKUMA y=2,5x2?
2, Ykaxute NPOMEKYTKH BOIPACTAHHA DyHKUMN Y=ax",
3. NapaBona y=qx* npoxoawuT yepes Touky (—3; 2). Haltmi xoopduLmenT a.
4. [padmecky pelHTe HepaBeHcTsO —Xx° > -7,

Bapuant 2
. Kax namyaurs 13 rpaduka GyHxunn y=x" rpadnk dynkuma y=15¢°?
2. VkaxuTe npoMexyTkH yonBaHua PyHKIHW ¥ = .
3. NapaGona y=ac’ MPOXOIAT uepes TOUKY (—S5; 3). Hadttu xoadpdmumen a.
4. lpadHYECKH PELIHTE HEPABEHCTBO —Xx° < —6.



FToVDOS LS DaDatOTIoN K YNUREH0 A Areoannss 3 o

I11. Hysetnie B0S0TO MaTepHAA (OCHOBHLIC BOHSATRS)
PaccMoOTpHM 06wmii BuA KBanpaTHuno#t pyHkunn y=ax?+bx+e, ee
CBOiiCTBA H rpadhuk CHAYana Ha YHCTHOM NMPHMEPE,

Hpumep 1
MocTponm rpaduk dyHKuMKH y=x2+4x+3,
CocrasuM Tabauuy sHaucHNi aroli dymawm s npomexyTke [—5; 1] ¢ warom 0,5.

MocTporM 3TH TOUKH M APOBEIEM YCPC3 HHX TUKBHYIC KpHBYI. Momyunm rpadwik
MaHHOH dwHKLMN,

x | -5 —4,5 — —3,5 —3 —2,5 —2
y 8 525 3 125 0 075 | -1
x | =15 1 —0,5 0 0,5 1
y | =075 0 1,25 3 5.25 8

\J

=S -\L/—n J i

fMonpocute yyawuxcs OTMETHTL 3AKOHOMEPHOCTH 3TOrO rpadxa H
CPABHUTB HX ¢ TPadHKOM GYHKIUMH Y=,

VKaxeM 3TH 3aKOHOMCPHOCTH!

1. Ipaduxom strnserca napaGona, cMCBeHHAs BIOML OCH X H BIOL OCH ¥. 210
CMCILCHHE COCTARAACT 2 CAMHHL BACEO N0 OcH Ox 1 | caHHMEYY BHKI 110 ocH Oy,

2. Beteut napabonst HAMPARAEHB BEEPX.

3. Ipadhuk CHMMETPHYCH OTHOCHTCIBHO BEPTHKaNbHOM npamolt ¢ ypagHe-
HHeM x = —2,

4. Bepumna napaGont HMEET KOOPAMHATE {(—2; —1).
JlasaiiTe rofiMeM Takoe NoBeacHIE rpadHKa GYHKIMH y=X +4x+3.
Ang 3TOrO BWACTUM TIORHEHA KBAApaT CYMMH: y=(xz+4x+3)-l HIN

y=(x+2)'-l.




Chauana cpapHKM rpaduku dymxunit y=x* u y={x+2f. Halizem
3naycHue PYHKLHH Y=X1 B TOuKe X, H [IONY4HM J, =x} . Tenepy Hatinem
3naYCHUE RTOPOHt PYHKUMI B TOUKH X, — 2 ¥ NomyuaM y=(x,~2+2) =x?.
BraHo, YTO 3HAYeHHe BTOPOH PYHKUMHA COBNAZALT CO IHAYCHHMEM NMEPBOH
(DYHKUHH, HO TONBKG TIPH IHAMCHHM aPrYMEHTA Ha 2 CIHHHLUN MeHbue. Tak
KaK BEIHHHA X, BHIGPaHa MPOH3BONBHO, TO TpadiKoM dyHkiH y = (x +2)
Apaserca napabona, TOAYUCHHaA W3 napabonkl y= x% CIRHTOM (NAPaMNeaLHBLIM
MEPEHOCOM) BACBO Ha 2 SAWHMIIE.

Teneps cpassmm rpadinc dyrxamil y=(x+2) u y=(x+2F ~ 1 Mpu kaxnom
3HAYCHHH X 3HaYeHMe GyHIKRIMH y=(x+2)'-l MEHBLIE HA | CIHHHLIY JHAMCHHS
dbyvxunn y=(x+2)’. TozromMy rpadHkoM QYHKLIHN y=(x+2)’-l SRAACTCH
tapaGona, MOMyueHHAsT cxpon rapabontt p=(x +2) B3 Ha 1 eaumny.

ChenoBatennio, rpaduxom dyHkuun =2 +4x+3 (wmm y=(x+2f -1)
ARIIETCS RAPAGONA, NOTYIACMas CIBHTOM Bapabansl ¥=X? Ha2 SAHHHLL BICBO K
Ha 1 cauHmLy BHM2. PacyMoeTcA, BOTRH 310#i mapaGonsl HanparicHe: sacpx. Ockio
CHMMETPHH NapaConEl ABMRETCA MPAMAN, NAPATIEIHHAA OCH ORIIMHAT, MPOXORALIAL
yepes BepiunHy napabonbl — Touxy (—2; —1). Taxum o6paoM, Boe OTMENCHHRE
0coBeHHOCTH Tpadike GYHKIMM y=x7 +4x+3 MOyualor oBHCHeHHe.

Joby10 KBAEPRTHIHYIO (PYHKIMO Y= +85+C¢ ¢ NOMOWIBIO BHACNCHHS
TIO/HOTO KBAXPATA MOAHO ammcats B sune ¥y =a(x—x,) + ,, rae semamns x,

H Y, BRIpaXaloTes depes koadhHUMENTH g, b o ¢ naHHOH GYRKUNM: X, =—%,

L0 =y(xo)=—b2;:“ . TIpn 3TOM X, W ¥, — KOODAHHATH BCPUIHHL Napabonsl.

Tpaduxom dpywxusn y=a(x~x,f +y, aeascrca napaboas, nonyuacman
casmrom mapabonss )= ax’;

1) nnonb acH aGcuncee BRpaso, ecan x, > 0, 1 Baeno, ecan x, < 0, ta pe| emrnm;

2) BAOJIb OCH ODAHHAT BBEPX, 6CAH ¥, > 0, W BHU3, eCH ¥, < 0, Ha Iy,,] CAHHMLL,

TakumoGpaiom, rpademom Gyrscsm ¥ =ax’ +x+¢ (WIH 3amHcanHol B Ipyrom
puae dynxmun y=alx-x,J +,) asnsercs napabom, nonyuacMan casurom
mapaGoru y=ax’ BIOML KoopaMHATHRIX Ocedt Ha || M [vf cansnu (oM. pavee
uanoxernoe), Pasencrso y=ax?+bx+c (wm y=alx-x,J +y,) Hasupaior
ypannemem mapabont.



KoopauraTtel (x, 0 y,) BEpISHHH mnapabonu y=mc’+hx+c (HiH

b
y=olx-x,} +y,) MOXHO malitn mno dopMyram: X =——

¥ —4ac

Yo '—'y("o)=¢":+b“u+c (i J’0=J’(xo)=‘ )

Ocs copscTpim NEpatoAL! — NpaE, BEAPARACRILAS O0CH OIVEIAT H NPOXOIMEAN
wepe3 sepunary Napaloist, T. €. MPEMAS, MMCIINAN YPOSBEHNE X = X,

Bereu napalions BANPABICNLS BBEDX, ecxl g > 0, 1 sums, e g < 0.

Hpsmeep 2

Etite pas sepHemca KOYHKIH y=x +4x+3 (npamep 1). Jis 3voit pysximn

a=1,b=4, ¢ =3 Hallaem xoopouHaTu BcpIIHHH Napalonu x,=-—%=
4 -

==31=2 * e=iw)=(2F +a-(23=-1 (man ro=—b24a4m=

£-413_
==—%1 =) Torna dymxumo y=xt+4x+3 MOXKHO 3aNHCATE B BHAC
y=alx-xJ+y, nwan y=]-(x—(2)f-1. Mosromy rpadux dyuxuuu
y=x>+4x+3 nonyuserca casuroM rpadwxa y=3 Ha 2 SAMHHLN RACEO (. K.
x,=—2 < 0) ¥ Ha | enrHKUY BHUS (T. K. ¥, = —1 < 0). ITpy 210M KoOpAHHATE

BEPUIHHN napabomkl x, = —2,y, = |; OCh CHMMETPHY HMeeT ypasterne x = —2. Bee
01 BLBOAK THVTHOCTHIO CORIACYIONCSH ¢ AHANKU30M TIpiMepa |.

Tipumep 3

Hanucatb ypapHeHHe napabonbl, npoxoadied yepes Touky A (2; 6) H
HMeoLIEiE BepLIMHY B Touke B(3; 4).

Ofmee ypapHeHMe Napafonn y= a(x-x‘,)’i- Yo THE xoopnnua'ru ee
BOPUIHHE (x,; ¥,). TaK KaK B AaHHOH 3azaue KOOPAMHATH BEPLIMHLE NAPabOTE
(3;4), TOypaBHEHNUE HMECT BUL y = alx - 3} +4 . YuTeM, uto napaGona npoxoaut
uepes TouKy A{2; 6) M &¢ KOOPIHHATH YRORNETBOPAIOT YPABHEHHUIO 11apabombl.
MoaToMy moyuseM: 6=a(2-3)‘ +4 AIM 6 = g + 4, oTKya Haxomum g = 2.
Mrak, napaGona 3anaevcs ypasHeHuem y=2(x—3) +4 wm y=2x>-12x+22.

Hipumep 4
Hanscath ypapHenie napadons, apoxoRawedt yepes Toukn A{—1; 10),
B(0; 5)u C(2; 13).
Obiiiee ypaBHeHHe napabonbl ¥ =ax” +&x+c. Tak KaK napaGosa NpoXOauT
4epe3 TPH AABHHE TOMKH, TO UX KOGPAHHATH YAOBICTBOPAKT YPaBHEHUX
napaGonu. Monyyaem cHcTeMy Tpex NHHcHHHX ypaBHeHNH C TpeMa

10=a-(-1F +6-(-1}+c 10=a-b+c
emanecTHumy; 19=8-0"+b-0+¢ e §3=¢ . HoacTaBum
13=a-245-2+¢ 13=4g+2b+c

W0=a-6+5

13=4a+2b+5 1M

IHAYEHHE ¢ = 5 B NEPBOE H TPEThe yparHeHua. I KM CHCTEMY IBYX
NMHCHHBIX YPaBHeHKRH ¢ ABYMS HCH3BCCTHLHIMH! 1



S=a-b
{4=2a b Hcnonsays cnocod cnoxeHusa, nMmeem 9 = 3a, orkyna a = 3. Torza

3 16pBONo ypasHeHus b= g — 5 = 3 — 5= =2, Wtak, HaiiaeHn koadpRUMeH TR
a=3,b=—2uc=S5. NoaroMy ypasHeHHe napaborst y=3x>-2x+5.
IV. KouTpoxsase BONpOCH

. B KAKOM BHAE MOXHOC 3aTTHCATL KBAAPDATHYHYIO DYHKUHIO y=ax® + bx+¢
€ TIOMOLLLIO BLUIENIEHMA NOAHOro XBaapara?
2. Kak HaliTa X00pAKHATH BCPIIHHL Napabonp?

3. C noMoLbI0 KaKHX CABHFOB Mapabo/ib y:a.):2 noayuaercs rpaduK
dynanm y=alx-x,f +y,?

4. Kakoe ypapueHue uMeeT ock CHMMETPHH napaGon y=alx—x, Y +y, u
napaGons y=ax’ +bx+c?

V. 3anaume ua ypoke

MNe 608 (1,3):609(1,3); 611 (3,5);613(2,4);615;616(1);617(1, 5); 618 (3);
619 (3); 620.

VI. 3ananne ma JoM

Ne 609 (2, 4); 611 (4, 6); 613 (I, 3); 614; 616 (2); 617 (2, 6); 618 (4); 619 (4).

VII. Teopuecune 3asanns

1. Hanucats ypasHeHHe napaGoinl, MPOXOARIIEH Yepes TOUKH:

a} A(-1; ~2),B(0; -7), C(2; -5); 6) A(—1;0), B(}; B), C(2;29);
B}A(—1;-2), B(0; 2), C(2;4); ) A(-L; -6), B(1; 4), C(2; 3).

Omeemu: a) y=2¢-3x-7; 6) p=3+dx+l; B) p=-x'+3x+2;

1} y=-2¢+35x+1.
2. Moctpouts rpadhuk QYHKLUMHE HIH YPABHCHHA:
a) y=[-6x+8;  6) y=x'-Gu+8; B P=x'-6x+8;
n y=p*+2x-9; n y=x*+2x-8; e) [f=x"+2x-8.
Omeentvr
a) 6)

1
1




VIIL. Hoasenenne NTOTOB YPOKa

§ 39. NocTtpoeHue rpadpumka KBanpaTUHHON PYHKUUN

Ypoxu 10—12, Tocrpoenne rpaduxa (pynxmmu
y=ax®+bx+c
HGJD: PACCMOTPCTE METOAHKY MOCTPOCHNA rpa(buxa KBaapaTHYHOH
DYHKUNHM,



Ypoku 10-12. TOCTPOSHID (g PWKMY = ax?+ bx + ¢ 347
Xox ypoxa
L. Coolmenne TeMbl H DNl YPOKA

I1. TTosTOpente W 3aKPERACHNE MPOHACHHOND MATEPHATA
1. OTBeTH Ha BOTIPOCH! N0 HOMABHEMY 3ATAHKIO (PAstop HepeILieHHbIX 3a0a4).
2. KoHTpONML YeBOSHHA MATEpiata (ITHCbMCHHBLIH onpoc).

Bapnant 1

1. Kak onpenenmTs KOOPAMHATE BepiIHHE! Mapabonkl ¥=ax’+bx+c?

2. lna kpanpaThuMoi dyHKuMH Y==Xx’ +4x~3:

a) ilocTpoiite rpaduk (napaGony);

6) HaifizTe TOUKH NEPECEUEHHA ¢ OCAMH KOOPAMHAT;

B) HAHINTE KOOPAMHATL BEPUtHIIbL NapaGosbl;

I) HaHAHTE NPOMEKYTKH BOSPACTAHUA H YOnBaHHA QIYHKUMH, ce HAMBOUIbLICE
IHAMCHHE,

Bapsanr 2

1. Kak onpeaeints HanpapieHue geTBel napabolibl ¥ OCh CHMMETPHE
napabonsl y=ax’+bx+c?

2. [na xpaspaTHaHON dyHKuMM y=-x*+2x+3:

a) nocrpoitte rpadix (napabony);

©) HalinuTe TOYKM TIEpeCEYeHH C OCAMH KOOPAWHAT;

B) Ha#ANTE KOOPAWHATH BEPIKHL Napabob;

T) HAHEK T NPOMEXYTKH BOIPACTAHHA H YOMBAHHA QYHKUHA, e¢ HaUGoAbLISCS
SHAMEHHC.

1. H3yqenne HoBOro MATEpHAIR (OCHOBHBIC IOHATHS)

Ha npuMepe paccMOTPUM AATODHTM NOCTPOeHMA IpadHKa KeaapaTwinoil

Lpumep 1

Moctponm rpadux dyHKumn y=x>-2x-3.

b -2

1. Haiiner xoopmmmaT scpammt apatono; x, =~E=--2—=| » Yo =.P(xn)=
=7 2 -3 = ~4. TlocTpows sepmmiy — TONKY (1; —=4).

2. NMposcacu wepes 31y TOKY A(1; —4) Bpavyw x = |, BAPAICIMEYI0 OCH
OPIWENT, — OCh CHMMETPHH Napabolibi {puc. a).

3. Haiiaem Touxs nepecesenna napafosn ¢ ocoio abcumee. [lns 1000 peunsm
YpaBuLHHe 0=y(x) HH 9 =x-2x-3. [Tonyuaem KOpPHH FT0r0 KBAAPATHOTO
ypagitennsi x, = —I Hx, = 3. IlocTpONM 9TH TONKR Nepecederua ¢ ocklo abcLnce
B(—1; 0) n C(3; 0) (puc. 5).

4. HaitaeM TowKy nmepecevdenda napa®onbl ¢ oCbio opavHar. Iast 2Toro
BYpaBHEHUH hapalonb: nonosam x = § 1 nafigem ) =0 -2-0-3=-3
TlocrponM Touxy IX0; —3) (pik. 6).

5. Yepes xapaxrepiane To9kH A, B, C 1 D xpaapatuaroit GpyHKIHM mpodeneM
napabony {puc. ¢).
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J4AMETHM, 4TO BCerna pHCyeTcd TONbKO 3¢kn3 rpadnxa. [ToatoMmy and
AOCTPOEHHA ICKM3E TApabOIb! MEPEYHCICHHBIX YeTMPEX TOUEK JOCTATOHO. Jlan
Gonee TouNONO NocTpoessm MapaGailbl MOXIIO B3ATH €ilie HECKOIMKO [A) TOUEK,
CHMMETPHYHBIX OTHOCHTEJIBHO OCH CHMMETPHH TNIapaGon.

AHANOTHYHO PACCMOTPEHHOMY 1IPHMEPY MOXKHO MOCTPOUTL rpadHK moboll
KBANpaTH4HOR YHKUKH ¥ =ax’ +bhx+c.

1. Hatzem xoopansats seplinibl apabonsl (x,; ¥,) no opmynam X, =——2%
1 ¥, =y(x,). Moctponm seplomnny napaGonss (x,; ¥,).

2. Tponenem yepea epuTHAY MapaGoutti (x,; y,) TPAMYIO X = X, , TAPAJLICALITYIO
OCH OPAHHAT, — OCh CHMMETPHN TR 3

3. Hailpen TOUKN nepeceyeHna napabonu ¢ ockio alcumce. Ing sToro
onpeseaM HYM DyHKLME y(X), peuIss ksanpareoe ypasaesne y(x) = §. Ormenmn
FTU TONKM Ba oci abeumec,

4. Halinem TOYKY nepecensens napaGobl ¢ ocsio opayuaT. J1ns 3Toro B ypagHe-
HYH NapaGo/in! nonoxsm .x = 0 K aaiknem 3(0). OTMETHM Ty TOHKY HA OCH OpZMAT.

5. Ilpomenes “epes NocTPocHHBIE ToMKM napaGory.

6. 3aMerym, uTo AN GO TOTHONO ROCTPOCHNA rpaduKa NoNe3HO BaliTH eme
HECKOALKS TOUCK napatoawl. Jnd TOro Hano B3INTH ABe TOMKH Ha OCH Ox,
CHMMETPHHLE OTHOCHTERBHO TOYKH X,, H BHYHCAHTSE COOTBETCTBYIOLIME
JHAYENHA PYHKIDM (TaKvie 3Ha%eHRd papuu). Hanpumep, MOXHO B3STh Maphi
TO4EK: %xu H ‘;'xn ; 0m 2y _%xn H %xu M T 4. (com x; 2 0).

Hpusep 2

MoctpouM rpadhuK PYHKUMH y_—.u'2 2x+3 u ofcynuM ceoiicTra 31O
dynxuun.

1. Haltaem koopauHaTH BEPUIHHB NapaGonn: x“‘_'2%=—_§:-_l ]
Yo =yl )==(=1} =2.(~1)+3=4. Moctpoum ock cummeTpHK napabonu —
HpAMYI0 X = —|.

2. HailaeM Touxu nepchnux napabavinl ¢ OCk0 abcumcc, pcmunxsa.upa‘moc
ypashecu#e J(x) =0 win —x* - 2x+3=0. Ero KopHH X, ——3u.x,-l OTmmeTuM
TH TOMKH Ha ocH abcumce.
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3. Haitaem Touky nepecedeHus napaGonn ¢ ocbky opauHar, B ypasHennn
napabonnt NoAOKKMM x =0 1 haditiem {0} = 3. OTMETHM 5Ty TOMKY Ha OCH OPIMHAT.
4. Yepes ormeveHHEIE TOUKK MpobeaeM Napabony. [paduk GYHKIMN HOCTPOEH,

OGeynmm renepn caoficea aToii keappaTuaHoii dyHKIMM: .

1) 3HaueHHU PYHKUHN NONOXKTENBHE NpH —3 < x < | H OTPHLATENLHH
fIpH X < =3 # x > 1. 3HavcHHe QYHKHMH Papio HYNO NP x = =3 Hx = 1.

2) DyHKUMA BOIPACTALT HA MPOMEXYTKS X S —1 H YORBACT Ha NPOMCKYTKE
x2 —1. lpy x = —| pyxLHa NnpuHHMacT HagBonsiee 3HaY%CHHe ¥ = 4, [Ipn
N0OHX 3HAYCHHAX X 3HAYeHHA DYHKIMH MEHbILE HWIM PABHH 4.

3) [paduk GYHKUHMH CHMMETPHYCH OTHOCHTSIBHO NPAMOA X = —1.

Oyuxuua y=aoc? + b+ ¢ PHHAMAET HANMENbISEE MK BARGOMMICE JHAMeIIe

B TOuKE X, =--2£a- , koropas gaenserca aGeupccoit pepuyins napaGoaw), 3ro
auaeHue (3Hauekue GyHKIIMH B TOMKE X,) MOXHO HaifTH no Gpopmye y, = wx.).
Ecan a > 0, To GyHKUNSA KMEET HANMEeHRIIIE: SHAEHNE; CTH 2 < 0, To hyMKaiua
upeeT nanboninee Jsavenme.
Hanpamep, B npumepe | dyskuus y=x> —2x—3 npux= | npunmana Han-
Metbinee 3Haverue y = —4. B npumepe 2 dynkuma y=—x>-2x+3 npux=—1
LIPHHHMANA Hanbouiblles JHaYeHHe ¥y = 4,

Lpumep 3
Cymma asyx Yncen pasia 8. Cymma kyGoB 3TnX Yncen hanmeHbwan. Halimu
STH YHCNIA M cYMMY HX KyGon.
[IycTh Acppoe M3 3THX YHCEN X, TOTOE ETOPOE YHCNO PABHO 8 - X, Haﬁncu
CYMMY KyGom oTHX uncen y=x'+@B-xP=x*+8-3.8.x+3-8-x*-x’=

=24x* =192x+512. Jdaa napabonm y=24x*-192x+512 koadduunent

a=24 > 0. TloaroMy Taxas yHKIIHA NPUHHMACT HAHMCHBICE SHAYCHHS,

Haitaem KoOpIHHATH BeplIMHH 3TOit mapabost: X, =- _2""?__219224 4

¥o=¥4)=24-4 -192-4+512=128. UraK, npH x, = 4 PYHKUHA NPUHUMACT
HauMeHbBIIeE 3HAUCHHE, papHOe 128, Taxum ofpasoM, ecn ofia JaHHEIX YHCAA
papter4, T0 cyMma KyGoB aTHx uncen pasHa 128 » apnseTcs HauMeHbileR.



Hapucynke npuseneH rpadux GyHKIHH ¥ =ax’ + Bx+¢. OnpenenuTe 23HaKU
koapdwuneHTOR ¢, b M C.

Y

C

X
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1) Tax XaK BcTBH Napaboibl HANPABICHH BHA3, TO k0adpHumenT g < 0.
2) Abcuncca X, BepLIHHB Napatobl OTPRUATENLHA (KK BHANO H3 PHCYHKA).

b
Monyvaem HepasencTBo ——<0. YMHOXHM 06e ero yacTu Ha

oTpHuaTenbHoe yKHcao 2a. Tlpu aTOM 3HAaK HepaBeHCTBA MCHSIETCA Ha
TMPOTKBONOJACKHMHA. Tloayuaem —b > 0. BROBL YMHOXHM 00€ YaCTH >TOro
HEPABEHCTBA HA OTPHLIATEALHOS YHCAO —1. OTIATH 3HAK HEPABCHCTEA MCHACTCA
Ha nporueononoxuuil. HMeenm b < 0. 3uauur, koadpurment b < §.

3) Npn x = ) 3Hayerne DYHKIMH J(x) paBro {0) = ¢. Y3 pucyHKa BHAHO,
yroc > 0.

Hrak, 6611m onpetencHN 3HaKH xoadduunenton: a <0, 5 <0uc > 0.

Tpumep 5
Ha pucyrke npueeaen rpaduk GyHKInH V=" + bx+ ¢, Onpenenure 3uaK
BhipaXeHWA: a) @ + b+ ¢; 6) 4a — 2b + ¢.
Y

rtr———-——-}

X

BHAHO, 4TO NMPH BeeX JHAMEHHAX X GYHKUNA y(X) DPHHHMACT TOIMKO
nosoamTeabHNe suavennn. OcTanochk HOHATE CMEICKH JAHHBIX BHpaxeHnH,

Haitnem sHaueHue QYHKUMK Y=ax*+ bx+c

aAynpux=IixWl}=a+ b+

6)ynpux==2 y-2)=a-(-2f +6-(-2+c=4a-2b+c.

HanoMHuM, YTO P BCEX 3HAYCHUAX X (BT. Y. HAPHX = 1, U MpH x = =2)
sHaveHHA GYHKIMH TonoxXHYeABHAL, [TozroMy a+b4¢c>0 B 4a-2b+¢>0,

TIpumep 6

TpehHx KBANpETHHON dyHKIDIM P =ax>+ B+ ¢ mpoxomaruepesTouxy A(—1; 10)
H HMeeT BepIMHY B Touke B 1; —2). Hamumunere ypapHeHie napafionsl,
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JanMinem YCIOBHR NPOXOXICHHA Napabonnl wepes ToukH A v 8. Kpome Toro,
YUTEM, 9TO TONKa B — BepluvHa napatonss. 3ariiueM BapaxeHue it aGcUHeCH]

a-(-1f +4-(~+c=10

sepmkHe. ToayyacM CHCTCMY ypeaBHEHMI: a-f+b-1+e==2 nu
a-b+c=10
a+b+e=-2.
b==2a

BuiumeM M3 NepBONO YPaBHEHHA BTOPOE M noayaum —2b = 12, orkyna b = —6.
Torza W3 TPeTELIO YPABHCHHR HMeeT —6 = —2¢, oTKyAa g = 3. [ToncraBuM 3HaY¢HUA
¢ =3 i b= —6 B neppoe YpaBHEHHE H oNyunM: 3 +6+c= 10, otxyoac™= |.

Taknm 00pasoM, HaNHIEN ypaBHeHUE AaHHoi Napabonsl p=3x?—6x+1,

Hpumep 7
Haiftrit sHaueHue napaMeTpa K, NpdH KOTOPOM NpAMast y=2x-5 kacaetcs
napaGonu y=x’+kx+4. HaltTH KOOPIHHATH TOMKM KACAHMS,
Ecnu rpadkn mByx ryHKLIH# TEEPECEKAKOTCA B TOMKE ¢ KOOPAHHATAMH (x,; ,),T0
. y=xt+kx+4
BEAHUNHLI X, H Y, ABAKIOTCA PEUICHUEM CHCTEMBI YPasHEHU y=2x-5 .Ecnu

(X, ¥,) — TOMKa Kacauns AsyX rpacdnkoB, TO NPHBCACHHAN CHCTCMA HMCET
EAHKCTBEHHOE petesue (X, v).

MpupaeksneM Npaseie YACTH YPABHCHHH CHCTeMBE: XP+kx+4=2x—5 #
nonyuam x> +(k=2)x+9=0. D10 ypasreHHe (a CACLOBATENBIIG, M NpH-
BeAEHHAS CHCTEMA) HMECT eAMNCTBEHHOE PEUICHHE, SCIH AMCKPHMHHANT
D=(k-2)’ —4.9=k* =4k ~32 =0, KopHH 3TCTO ypaBHEHUA k=—4nk, =38,

a) Fpn & = —4 ypasuenne X2 +(k~2x+9=0 umcer pua x* —6x+9=0 uan
(.l:-3)2 ={. KopeHb oTOr0 ypapHeHMA X = 3, Toraa y=2x —5=2.3 -5~ |,
Hrak, npy k = —4 Janibic napaGona v nipaAMad KacaTea B Touke (3; 1).

6) Npu & = 8 ypasnenwe x> +(k-2)x+9=0 umeer Bun x’ +6x+9=0 wm

(x+3)' =0. Kopens s1oro ypasiennax=—3, rorgay=2x — 5=2. (—3)—-5=—11.
Hrak, npu &k = 8 nanxuie napabona W npamMan Kacawores pTouxe (—3; —11).

IV. Kourpoastibie BoApochl

Mpnr noctpocHUH rpadMxa KeaapaTHUHOR DYHKIMH Y =ax? +hx+c:

1. o Kakum hopMynaM MOXHO HailTH KOOPRHHATH! BepliuHb Napabonb?

2. Kax HaiiTh ToMXM NepececHIA napabonst: a) ¢ ockX0 abeituce; 6) ¢ ochio
opaHHaT?

3. Kaxoe ypaBHEHHE HMCEET OCh CHMMETPUH Napabonst?

V. 3amanme na ypoke
N 621 (1, 3); 622(1, 2); 624 (1, 3); 625 (1, 2); 626; 629; 630 (1, 3); 631 (1); 632 (1).



Ne 621 (2, 4); 622 (3, 4); 624 (2, 4); 625 (3, 4); 627; 628; 630 (2, 4), 631 (2);
632 (2); 633.

VII. Teopueckse 393281

1. Hannmnre ypasnense napabonu y=ax’+8x+¢, koropas npoxoznr
qepes TOUKY A 1 HMEET BEPILKHY B TOYKE B:

2) A(0; 1) n B(1; —2); 6) A(0; —5) n B(3; 4); 8) A(1; 2) u B(—1; —10); r) A(—1.9)
H B(-2;11).

Omgemw: a) y=2x'=dx+1; 6) y=-x'+6x-5; B) y=3x'+6x-7;
) y=-2¢-8x+3. ‘

2. HalzHTe 3HAYCHHMC MapaMeTpa K, NpH KOTOPOM MPAMAs ¥y, KacaeTcd
napabonut y,. Haltanme KOOPAMMATH TOMKH KaCaHNS:

a) y=x-3 U p=x’+hkxtl;

6) yy=x+5 1 y,=—x"+ (k-2 +4;

B) y,=—2kx+1 1 y,=2x—10x+19;

0 y=(1-k)x-2 u y,=3"+2k+1x+1.

Omeemu: 3y npu k= -3 (2; 1), npu k=5 (-2; -5);

oynpuk=1(-1;4), mpu k=5(1;6);

B)ynpuk=—=1(3;7), npu k=11 (—3; 67},
Dpnprk==2(1; 1), mpr k=2 (—I; =1).

3. Hannumnte ypaBHenne napaGoant y=Xx+ DX+q, ecliH BepItAHA ¢

HAXOAMTCR B TOUKe A:
a) A(1; —4); 6) A(—1: 53 B) A(2; —=3); T) A{—4: -1).

Omeemw: 2) y=x-2x-3; 6) y=x'+2x+6; B) y=x'-4x+l;
r y=—x'-8-17.
VIII. INogseneAne HTOTOB YPOKA

Ypoxu 13-14. Konrpoabhas pabota Ne 4 no Teme
«Knanparsuunan Gyukuns»
Iless: npoBepKa 3HAHMNA YYALIMXCA ¢ HCMOALIOBRHHEM PA3HOYPOBHEBLIX
BAPHAHTOB.

Xon ypoxa
1. Coolmienne TeMM H DEITH YPOKA
I1. XapaxreprcTaKa KosTpoasuol paboru

KonrtponsHada paboTa cocrarneHa B 6 BapHaHTax payIHYHON CAOKHOCTH
{papHanTH |, 2 — CAMBE APOCTHIC, BADHAHTH 3, 4 — CACKHEE H BapHAHTHL 5,
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6 — cambie cnoxHeie). [Tpy 3TOM CAOXHOCTE BAPHAHTOB HAPAcTACT HC OUCHB
pe3ko. Kaxaniil sapraiT conepXuT 6 3a0a4 MPUMEPHO OAHHAKOBOR CAOXKHOCTH'
(MoxeT GHITh, HECKOABKO CAOKHES ABC MOCACIHHE 3aBaYH).

Mpy npoBepke BapHAHTOB |, 2 OLEHKa «5» CTABHTCH 32 IPABHIBHOE pELueHHe
NATH 3384, OLEHKA +d» — YETHIPCX 3a084 H OUCHKA +3» — Tpex 3afa4. Onua
3a7194a ARIACTCA pe3cpBHOit (HAK 3anacHoR) ¥ JAET HEKOTOPYIO BOIMOXHOCTE
Buifopa yyamumcn, TTpH TAKUX XKe KPHTEPUAX OUCHKH B CiyJac BapHaHTos 3, 4
HaeTCH AONONHKHTENBHO 0,5 Sanna u B ¢/ydac BAPHAHTOS 5, 6 — ACMONHUTCALHO
1,0 Ganza (yunToIBas 00CE BLICOKYIO COKHOCTL 3THX BapuaHToB). [oaToMmy B
CRYYAC BAPHAHTOSB 5, 6 OLEHKY «5» MOXHO MONYUHTE 38 IIPABHABHOC PELICHHE
YCTHPEX 3a0av.

BuiGop BapMaHTOB MOXET GLITh CHENAH YUHTEACM WIH YIALWMCA (NPH 3TOM
SHCAG IKICMNAAPOB BAPHAHTOB AONX10 61T ZOCTATOMHEIM). PasymecTcs,
yualuHecs A0NKHM 3HATE O PAZIMHMHOR CAOXHOCTH BAPHAHTOB H KPHTEPHAX
OUEHKH KOHTPOALHOK paboTh.

IT1. Bapnantai paGoT
KP-4

Bapsant 1

1. tng keanpavwaHoR dyHKuMH y=3x"+5x-7 Hafitn }(—2).

2. MpK KAKHX IHAYCHHAX APryMCHTa 3HaueHne Pynkunn y=-x"-5Sx+4
pasiio —2?

3. Haiivn koopannatis sepuiutbl niapabonet y=2{x -3 +1,

4. Hankwu1c ypaBHCHAE OCH CHMMETPUH napabonu y=x2+6x-3.

5. 3anuWWwHTe ypaBHCHHe Napabon y=X’+ px+4, BepWIHHa KOTOPON
HaxoauTca B Touke A(—4; —9).

6. Tloctpoitke rpadmk dynkumm y =(x— 2)' -1

KP-4

Bapsanr 2

1. ina keagparHuHOH PYHKUHH ,1.'=—2.!:2 +7x-3 naittm p(=-3).

2. NpH KaKuX 3HAYCHUAX BPTYMCHTA 3HAYCHHS PyHKUMH y=x? —4x-3
paBHO —6?

3. HalTH KOOPAMHATH BEPIIVHB NApabont y=-3x -2 -4:

4. HanHwiste ypaBHEHHE OCH CHMMETPHH napaGonu y:x2 +4x-5. .

5. 3anumnTe ypasHeHHe napabGonnl y;x2+px+q. BEPUIMHA KOTOPOH
HaxoaMTca B ToMKe A{-3; —4).

6. Toctpoitre rpadux dyukumy p={x+1f -2.

KP-4

Bapuant 3
). flana dynkuna p(x)=2x2 -3x+4. Haskaure (2 — x).
12 AH. Pypysun



2. TIpH KaKuX 31A4CHHUAX APryMENITa 3Haenue Gynkumn y=-2x7+3x-5
paBio —4?

3. Hall1ute KoOpAWHATH BEPHINHE napabontt y=2x’+4x-5.

4. B Kaknx TO'Kax nepecekaiorca napaGona y=3x"+10x+{ u npamasn
y=3x-1?

5, ©yHKIMA y=—3)r2 +bx+7 npHHUMaeT HaRGONBIIEE JHAYCHHE B TOYKE
X, = -2. Hailanre 310 3nauchme,

6. Nocrpoiire rpadux pynkunn y=(x+1¥x-3).

KP-4

Bapuanr 4

1, Dana dynkina y(x)==3x>-4x+5. Haitaure )3 — x).

2. INpH KaKyX 3HAYCHUAX APTYMEHTA 3HAUYCHHAE (PYHKIMH y=4x2 -Tx+5
pagHo 27

3. Hailiure XoOpNHHATE BEPUIMHBL 1ADAGONIE y=-—3.1:2 ~bx+7.

4. B kakuXx TOuUKAX lcpecexa)eTeHd napatona y=2x’-.1x+4 ¥ npaMas
y=4x-27

5. Qynkumn y=2x?—bx+5 DPHHAMACT HAUMCHBILICT SHAYCHUC B TOYKE
x, = —3. HafiauTe 370 3hadeHue,

6. Moctpoitre rpadux dyrkwan y=(x-1)3-x).

KP-4

Bapuanr §

1. Hania dyrkumus y(x}=-3x2+4x—2. Hakaure p(1 — x).

2. TpM KaKMX 3HAYCHHSX APTYMCHTA 3HaUCHHE dynxumnu ¥ =X +2ax—a?
paBHo 24° %

3. Yueno 80 npeuacrasbTe B BUAC CYMMB! ABYX YHCEN, YTOBLI CyMMA HX
KsagpaTon Obuta HaHMEHLINEH.

4. TIpn KakuX 3HaueHUsX x GyHKOMH p=X>—3x+4 n y=[5x-3 umcior
paBHBIe 3HaYCHUAY

5. Tloctpodtte rpadik dynkuuu p={(x+3]x-1|.

6. [pH kaKoM 3HaYENH NApAMETPa k NpAMan y =2x +3 KacaeTca Napatoni
y=hl+6x+4?

KP-4

Bapuaut 6

1. Oana dyakuns y{x)=2x’ - 7x+ 1. Haitaure y(2x — 1).

2. Tpu KaKKX 3HAYEHHSIX APTYMEHTA 3HAUCHHC dyHkuMn y=x!-ax-a*
pasuo g°?

3. Yueno 60 npepcTassTe B BHIE CYMMBE IBYX YHCEN, YTODM HX INPOH3IBCACHHE
610 HaUbOLLUEHM.

4. TIpn KakmuX sHaqcHHAX x vk y=x>-2x+5 n y=|3x+|| HMCIOT
paBHbEE IHAUCHHUA?
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5. MocTpoitte rpadnk dytkuwan y =|x+3(x-1).
6. Mpy KaxoM 3RAUCHHM NapaMeTpak npsimas ¥ =3x -2 Kacaetcs napaboinl

y=h-3x-12

Ypox 15. Htorn xourpoasHoii patoTw

Ifeasr: coobmMTL pe3yasTaTH paboOTH, PACCMOTPETL HaHGOAEe THIIMYHEC
onttHOKM, pasodparb TPYNHBIE 3aladu.

Xoa ypoxa
1. Cooburenne TeMBl M HEIH YPOKA

II. Hrom xonTpoapnoi patoTe

I. Pacnpeaenente paGoT NO BapHaHTaM H peayabTaTaM pemeHna. JanHbic o
pesyasTaTtax paboThl yMoGHO 3aHOCHTBL B Tabauuy (AnA kaxaoih napw
BAPHALITOB).

i gl B 2 3| .| s
+ 5
+ 1
- 1
o 1
0603HaYeHHA:

+ — YHCAO PCILMBLLNY 3A04a4Y MIPABHRLHO HAH NOYTH TIPABHABHO,
* — YHCAO PELLHBILHY 2R0A4Y CO 3HANUTEABHLIMH OLIHOKAMU;

— — YHCAO HE PEIIMBINUX 3a8avy;

& — uKcA0 He pemasiuyx 3aaavy. Bapuaut 1, 2 — 8 yyenuxos,

2. Tun#yHMe 0MIHBKN, BOZHHUKIIWE RPH PEUICHHH 3314,

3. HanGonee Tpyanse anays H Mx pasBop (YIHTecM KM (IKORBHHUKAMM,

caeAaABWHMH ITY 3aua4y).
4. Paabop Beeit KONTPONEHOU paGoTht (BLBECHTL HA CTEHAE OTBETH K

JAUAAHMAM BapHaHTOR W paltop HauGonee TPYOHHMX BADHAITOB).
II1. OTBeT! M peinesma

Bapmant 1
l. Omeem: 5.
2. Omgem: x, = —6,x,= 1.
3. Omeem: x,= 3,y,= |,
4, Omegem: x = —3.
5. Omeens: y=x'+8x+7.
12+



1. Omsem: —42.

2. Omeem: x, = |, x,= 3.
3. Omeem: x,= 2, y, = —4.
4. Omeeny: x = =2,

5. Omeem: y=x°+6x+5,

Bapuanr 3
1. Omeent: y=2x-5x+6.
2. Omaem: x,=-;-,x3= 1.
3. Omesem: x, = —1,y,= =17,
4, Omeem: (-2, -?),{—-!-;-2)-

5. Omgem: 19.
Bapranr 4
1. Omgem: y=-3x>+22x-34.
2. Omeem: x,=%,x!= L.
3. Omeerm: x, = —1,,= 10.
3
4, Omaem:(a;ti), (2; 6).
5, Omegem; -3,
Pewmenns
Bapuanr 5

l. g pyHKUHH y(x)=-3;x’+4x-2 NOOCTABHM 3HAYCHHE APryMeHTa M
noayaum y(l-x)=-3(1-xF +4(1-x)-2=~-3x + 2x-1.

Omaem: -3x* +2x—1.

2. Tak Kak 3HaucHMe (PYHKUHH y:x2 +2ax—-a’ PaBHO 2q°, TO MONYUHM
O/IIOPOAHOE KBANIPATHOE YpaBHeHHe: x° +2ax -4’ =24 unK x? + 2ax-3a’ =0,
Pcurny ero, HCNONL3YH GOPMYNY C METHBIM BTOpbM KO3QEdULUHEHTOM:
x.=—atfa'+3a' =—at2a, v e. x,=-3a U x,=a. Noatomy nNpu a # 0
3HAuEHUE 20° YHKUHA TOCTHFAET B ABYX PAIMLIX TOUKAX X, =-3a U Xx,=4a.
MNMpu ¢ = 0 GYHKLIHA AOCTHIAET AAHHOTO 3HAYEHHA B OMHOM ToruKe x = (),

Omeem:npn a#{) x,=-3a W x,=a;npua=0x=0,

3. MycTe NepBoOC HHMCNO PABHO X, TOINA yucno 80 — x. Haltaem cymmy
KBaNPaTOB 3TUX uucen y=x'+{80-x) =2x"-160x+6400. Pynkuns
y=2"-160x+6400  pOCTHFACT HAWMEHBUIETrD 3HAYMEHHA  TIPH
X=-%=— 1460 =40 Urak, cenm kaxaoe U3 Yncen pasHo 40, To cymma
KBAApATOB TAKHX Ynicen SyIeT HaWMEHLIICH.

Omeenr: 40 u 40.
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4. Tak Kak 3navenus GYHKUMH PaBHL, TO NOAYHAEM ypaBHEHME
x*-3x+4=|5x-3. An ero peweHun packpoem sHaK MOOYAA.

a) Eciu Sx-3<0 (T e x<-5-), TO NOJAYYAcM YpaBHEeHMeE:
X -3x+4=—5x-3) nan x*+2x+1=0, uan (x+1) =0. Ero kopeHb x = —|

YROBNETBOPHET YCAOBMIO X 4% H ARNAETCH PELISIIMEM JAHHNOTD YPABHEHIUA.

6)Ecau 5x~-3=20 (n.e. xz%),'rouonyqaemypameuue: x-dx+4=5x-3

i x* -8x+7="0. Ero kopunx, = 1 Hx,= 7 yAOERACTBOPAIOT YCNOBHIO) xz% 7]
TAK¥KeE ABAAIOTCA PCILEHHAMHA JAHHOTO YPABHEHMS,

Omeem. x, = —1,x,=1uax,=7.

S. Toctpomm tpaduk dyrkuun y=(x+3]x—1|. s s1oro packpoem suax

MOAYISL.
¥
4

3

<

BY X
"
\E
a) Ecn x—-1<0 (r. ¢. x < 1), To dbynxuua nmeer sua p={x+3)1-x).
HaiineM ToukH nepeceyeHna napabon ¢ ocnlo abeunce. MonyuacMm ypanHeHne
0=(x+3)t-x), koptn koToporo x, = —3 u x, = | (Toukn A u B). Abcumcca
] X +x, —3+1

BCPLIMHB napaGoan X, =T=T=_]’ opanHaTa

¥ = ¥{~1)=(=1+3)1+1)=4. Crposm epumity uapabonst — Touxy C. Hailnem

TOYKY nepecedecHns napaboabt ¢ ocbio opaMHar. [Monoxkm x = 0 u noayursm
H0)=(0+3X1-0)=3 (vouxa D). Ucpes Toukn 4, B, C u D nposoanm napabony
1 BMGHpacM Ty ee 4acTh, ANA KOTopoH x < 1.

6) Ecau x-120 (1. e. x21), TO dYHKLUMA MMEET BHI y=(x+3Xx—l).
3anuimeM ¢ce B uae y=~(x+3)1-x). Cpaprusas ce ¢ PyHKuneit 8 nyHKTe a)
y= (x+ 31[ - x]. MOXHO YBHOETD, 4TO HX 3HAYECHHA NPOTHBOIIONONKHDI 10 SHAKY.
MoaToMy npu x 21 yuactoxk BE yke noCTPOeHHON B nyiKTe a) napabonabl
3EPKANBHO OTPAXAEM OTHOCHTENEHO OCH abcuucee H nojiyusem kpreyie BE.

Htax, mpadux HyHKIHH NOCTPOEH. ’

Omeem: cM. TpaHK.

6. Ecnu (x,; y,} ~ TouKa KacaHHs NpAMOR n napaboaw. TO (X, ¥,) —
y=2x+3
y=hkx’ +6x+4
Npabue 4acTH YpaBHEHMIl K NOAYYHM XKBAADATHOS YPAaBHEHHE:

A
-1

o ittt et gy
-

€IHHCTBEHHOE petlleHUE CHCTEMB! YpaBienHi { Ipupasusem



2x+3=kx +b6x+4 nau O=kx> +4x+1 . D10 ypasHeHMe (a CACIOBATEABHO, H
CHCTEMA YPABHSHHHA) HMeeT eaHIICTBEHHOE PELICHHNE, €CIH AHCKPHMHAHAHT

D=16—4k=0,0tryna k =4 Tlpn k =4 ypasHeHHE (= kx! +4x+] NMEET BHA

|
O=dx'+dx+]  uam  0=Qx+lf, orkyma X=-3, 7oraa
1
y=2x+3=2-[-5]+3=2, HTax, npu X = 4 naHHEle NpAMas ® napabona

KacawnTeR B TOMKE (-%;2).

Omeem:k=4,(-%;2),

Bapuant 6

1. Ana dyuxunn y(x)=2x2-—7x+l NOACTABMM 3HAMEHHE apTYMEHTa M
noryunm y(2x - 1)=2(2x ~ 1f = 72x-1)+1=8x* -22x +10.

Omeem: 8x* -22x+10.

2. Tak kaK 3HauCHuC PyHKUMM y=x?—ax—a® PaBHO &°, TO MOAYYHM
OLHOPONHOC KBAIPATHOE YpaBHeHHe: X' —ax—a'=a' winw x'-ax-2a*=0,
atdd+8¢ atla

2 T2
a#03HayeHue @° GYHKUHA BOCTUTACT B ABYN PAIHBIX TOUKAX X, =—a 4 X, =24.
Mpu a = 0 pyHKLUA JOCTUrALT AAHHOIO JHAYEHHS B ORHOH ToMKe x = 0.

Pewum ero: X, = T.& X, ==a H X, =2a. [losromy npu

Omeem: npua#0 x,=—a K x,=2a;npna=0x=0.

3. fycTs nepBoe YKCNO PaBHO X, TOTAA BTOpoe Yueno 60 — x. Haiizem
npousscacHue 3T uncen p=x{60-x)=—x*+60x, Gyuxuns y=-x2+60x
60
2-i-li
KaXIOE W3 YHCeA PABHO 30, TO Npon3BeacHAE TAKEX YHoen OyleT HanGoapinnM.

Omeem: 30 1 30,
4. Tax xaX 3HayeHHS QYHKUHI paBHb, TO MOAYYAeM YpaBHeHHe

b
JOCTHIACT HAHMEHBILETO JHANEHNH NPH X =—E=— =30, Hrax, ecnu

x!-2x+5={3x+1]|. Ana ero pewenns packpoem 3HaK MoYLL.

1
a) Ecam 3x+1<0 (1. €. 1<—§). TO NOAYYACM YPABHCHHE:

x? -2x+5=-(3x+]) HAH  X*+x+6=0. JIHCKPHMHHAHT YpaBHEHHS
OTPRUATENLHBIA Y OHO KOPHCH He HMeCT.

6) Ecnm 3x+120 (Te. xa—% ), TO nanyaem ypaBHeHHe: x* -2x+5=3x+1

; 1
uin x*=5x+4=0. Ero kophu x, = | W x, = 4 yA0BNETBOPAIOT YCAOBHIO xz—-3—

H ABJHAIOTCA PEWIEHHAMN JAHHOIO YPABHEHHSL.
Omaert: x, =1, x,= 4,
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5. NoctponM rpauk GyHKIMK y=|x+11(x—l). JLnAa 3T0ro packpoeM 3Hak
MoAyns.

ay Ecnn x+3<0 (T e x < =3), TO QHKUHA MMEET BUA y=-—(x+ 3Xx—l).
Hailnem ToukH nepecevenms napabonu ¢ ocbio abeumce. [onyuaem ypapHenne
0=—(x+3)(x—1). kophu koToporo x, = —3 u x, = t (ToukH A u B). Abcuncca

BEPIIHHbL napaboant X, =£‘?—’~=:§+—]=-l, OpAHHATA
¥, = y=)==(=1+3)=1-1)=4. Crpoum BepmnHy napaGonsi — Touxy C,
Hafnem Touky nepeceycHHA napaGonn) ¢ oCbio OpAHHAT. TIONOKHM X = O K
noaysum J{0)=—(0+3Y0-1)=3 (rouxa D). Yepes Torikn A, 8, C, D nposoanM
napaBoity H BeiGupaem Ty ee yacT, &ns KOTopoH x < —3 (uacTs AE).

6) Ecnn x+320 (1. ¢. x2-3), To dyHKims nmeer pua y=(x+3)x-1).
CpasHunad ce ¢ dpynkumeif B nyHkre a) y=—(x+ 3Ix—l), MOXHO YBHACTD, UTO
MX FHAYCHHA TPOTHBOTIONOXHLE O 3HAKY. Tlostomy npn x > -3 yuactox ACDBF

yX¢ IOCTPOCHHOM B IYHKTE a) Napalonn 36pKAAbKO OTPAKAEM OTHOCHTENLHO
ocH alicliMece U nonyyaeM kpusyio AHBG.

c I
’/"—\_ G
| P \3
! | \
! 1 1y
;‘ t \
A HE KK
-1 ify
[ 1
! A
AR
E ! 2 )
-4 F

Hraxk, rpadux HyHKIH DOCTPOLH.
Omeem: cM. rpadHK.

6. Ecnn (x,; y,) —T01Ka KacaHHA RPAMOI 1 iapaBosbl, 70 (x,; ¥,) — EAHHCTBEHHOE
y=3x-2

y=kx?=3x-1"
YPaBHeHHH H MOAYYHM KBRUPATHOC ypaBHenne: 3x—2=kx?-=3x-1 wau
0=4x? —6x+ 1. I10 ypasieHue (4 CICIOBATEALHO, H CHCTEM YPABHEHNI) HMeeT
COSTHCTBEHHOE PELLICHHE, eCNH AHCKPUMKEBANT D=36—4k =0, otkyna k=9. Mpu
k=9 ypapticrme 0=kx'—6x+1 umeerena 0=9x' —6x+1 wm 0=0x-1),

PELICHAE CHCTEMB! YPaBHEHHE { MpupaBHAEM NpaBbH¢ YaCTH

oTKYDA x=% ,Toraa y=3x-2=3--§~-—2=—l. Hrak, npH & =9 nanHbie mpAMan v

napabona kacaworea s-ronw.:(-]- :=1).

I
Omaem:k-Q,('i;-l)..
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¥pox 16. IloaroToBka K 3a1eTy N0 TeMe «KpaapaTwinan
ynxoms»
Hesw: poiicHue 30884 N0 ToMe « KeaapatiyHaa QYHKLIHA»,

Xona ypoka
L. Cooliimenne TeMs! H €] YPOKa

IL. Ocuosniste nouaTns (NOBTOPEHNE MATEPHANA)

DyHKUHA y-a,7:2 +ix+c (rae a, b, ¢ — 3apaHHHE uyKcna, @ # 0 x —
nepemMeltHan} HA3LIBACTCH KaapaTHmod Gynxumeil. IHAYEHUA X, NTPH KOTOPLIX
3HaYeHHe GYHKUHH y PABHO HY/IIO, Ha3LBAOTCA HYASMM KBAADATHYHOH
bYHKIHA.

Kpusasi, SB120D1a9CA TpadMkoM GyHKUMM Y= X°, HaILIBacTCA mapaGonoil.
Ocnossie csoleTss GyMKUNH y=x7.

L. 3HaueHue pyHKUMH y:x2 TIONOXMTENALHC NpU X # 0 W paBHO HyNIo MpH
x = 0. Flapabona KacaeTcs oCH ROCHNCC B HAMANE KOODINHAT,

2. NapaGosa CHMMETPHYNA OTHOCHTENbLHO OCH OPEMHAT.

3. Oynxuns y=x1 BOSPACTIOEME HA TPOMCKYTKE X 2 0 M yGHsaIOWAS Ha
npomexyrke x 5 0,

Tpadpmk PpyHKUHA y=ax2 npH moboM a # 0 Taxke HaspiBaloT napabonod.
Mpn a > ¢ seren napaGonbl HaNPaRACHL! BBEPX, NpH @ < 0 — pan3.

B camoM oG1eM Ciyuae rpaduk yHkiim p=ax’ +8x+¢ TAKXKe HaIbLIBAIOT

napaGonoit. JIo6Y10 KBAIPaTHYHYI0 DYHKIHIO y=ax2 +bx+c ¢ noMolbio
BLACACHHA NIOAHOIC KBAUPATa MOXHO 3aNHCATE B BHIE y=a(x-x,)' +y,.rae

b ¥ -dac
x, =5 ¥ =plx, )=~ 4 KOOPAMHATH BEPWHHbL napabonml.

Ocnozase caoiicTsa napabom
1. Bewan napaontl HANPABACHH spepX pn a > 0 v sens opua < 0.

b
2. Napaboaa CHMMETPHTNR OTROCHTENC NPAMO -’ﬁﬁ‘z.

b
3. Koopmumarsl peptenmi NapaGonsl %, =—>-, ¥, = ylx, )= axl +bx, +c =
_ P -dac

4q
4. Ksaupatnunan Gynkunsa upn @ > 0 so3pacTaeT Ha BPOMEXKYTKE X 2 X, M
yOusaer Ha npomexyTxe x Sx,. [Ipa @ < 0 GyHKUNR ROIPACTALT HA IPOMEXYTKE
xS x, H YOuBaeT Ha MPOMEXYTKE X 2 X,
5. DyHkuMf y=qax'+&c+¢ NPUHEMACT HANMERLIIce AN HanGoxbmee

IAAMCHNE BTOHKE X, = -% » KOTOpanA Arasetca abeumecoll BeprMHE napabonn:.
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Ecnsut &> 0, To GYHEUWS MMEET BaMMERRILIEE 3HAYCHHE, 6CH 4 < 0, To dyHKLIMA
umeeT RanboAMIIee 3HAUCHMUE,

II1. 3aaanue ua ypoxe

Ne 635 (1, 3); 637 (3, 5); 638 (3, 5); 639 (2, 3); 640 (1, 2): 641; 643 (1).
IV. 3ananue na aoM

Ne 635 (2, 4); 637 (4, 8); 638 (4, 6); 639 (1, 4); 640 (3, 4); 642; 643 (2). ~
V. [loapesenke MTOTOB YPOKA

Ypoxn 1718, Jauemian pabora no reme «Knanparmman
bynRELHa»
I{eas: NposepKa THAHMIL YHALMMXCA TIO BADHAHTAM ONHHAKOBOIH CAOKHOCTH.

Xoa ypoka
1. Coolmenne TeMnl B HEAN YPOKR

11. XapakTepucTrka 3a%eTRO#H paboTnl

No cpaBHEHHIO ¢ KOHTPOABHOM PaboTol B 3a4eTHONH YBETHYEHO KOINNECTBO
sazanHi. COOTBETCTECHHO, ¥ YHALHXCH BOIPACTACT BOIMOXKHOCTL Buifopa 3afay.
Bce 3auanua pasOuTH HA TPH Gnoxa A, B M C. CaMsie NpocTbie 380841 HAXOOATCA
B 4acTy A, Gonee cnoxHme — B yacTH B, ewe cnoxmee — B yactH C. Kaxnan
3agaya W3 A oucHusactca B | 6amn, w3 B — p 2 6awna, n3 C — e 3 6amna. lMoatomy
13 NPABHILHOE pellicHHe BCex 3aaay 610Ka A MOXHO nonyuuTs 7 6amnos, Gioka
B — 8§ Gannoe 1 Gaoka C — 9 6annos (ecero 24 Gamna). OUCHKA «3» CTABHTCA 32
6 6annos, o1eHKa «4» — 3a 10 BannoB, OLIEHKA «5» — 3a 14 Gannob.

Taxk kax 3ta paboTa ABAAETCA 3A4ETHOH, TO B HEe HE BIJIIOHNCHN NMPHHINIIA-

ALHO HoBbIE 3aa34H. TMoaToMy pa3bopy 3amaHKi paboThl OTACABHOTO 3AHATMA
MOXHO # He NOCBALLATL (pelleHHs 3ana4 MOTyT BLITh BhIBEIlleHEB HA CTEHAL).

Ans CTeHROBOIO pajMelleHHs PA3BoP 3ANAHMA NPHBOAMTCA.

1H. 3ananmn 3aveTnoii paborn

A

1. Bana pynxuma Yx)=-7x>+3x-4. Hatitn p(=2).

2. TIpH KaKMX 3HAYEHWAX apryMeHTa 3HaveHHe QyHKUUH y=2x’-'?x+9
pasHo 47

3. Haitayre X0OpAHHATH BEPRIMHL Napabosnl y=3x’+4x+!.

4. Hannwute ypasHenke napabonul y=x’+ PxX+q, npoxoaauedi aepes
ToMKH A(=2; 19w B(3; —-11).

5. HaiTi 061UME TONKH Napabonbl y=3x>—5x+3 unpAMoA y=2x—1.

6. Nepumerp npamoyroasHKKa papen 60 cM. Kakumu nonxHu GuiTh €ro

CTOPOHD, 4T06HM NACWIALL MPAMOYTOABHIKA Orna HanGonbiuci? Haittn ary
finowans.
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7. Ooctpofite rpadmk dyHkunn y=—x*-2x+3.

B
8. Mava pyHkumn y{x)=3x2-2x+1 . Haitrn y{2x-1).
9. Hanucare ypapHeHRe napaGofipl, NpoxoadaweH yepes Touku A(—1; 1),

B0, =4y u C(2; =2).
10. ©ynkung y=3x" +hx—4 OPHHHMACT HAKMEHBIICE 3HAYEHHE B TOUKE
x, = —2. HallauTe 570 3HaYeHKe.

11. MocTpoitTe rpaduk GyHKiHM y=x’-4|x|+3 .
C -

12. Nana gynxuna y(2- x)=2x7~ x5, Haittv p(x).

13. Flpn xaKux 3HAMECHHAX napameTpa k npaman y=(k—3)x-15 kacaerca
napabonst y=23x" - 2oc—~3? HadiTi 3TH TOMKH.

14. Mocrpoitte rpapuk GyHKIHK y=|.\'z —4x|.

IV, Pasbop 3apannil zaveTnoll paboru

L. MoacTaBHM IHAUCHHE APTYMEHTA X = —2 B YPaABHCHNC GYHKLIHY H IONYYHM
H=2)=-7-(-2) +3-(-2)-4=-28-6-4=-38.

Omesem: —38.

2. TaK KaK 3Ha4YeHHe DYHKUMH PABHO 4, TO NOSYYHM KBALPATHOE YPaBHEHHE
2 ~Tx+9=4 WM 2x*—Tx+5=0. Eroxopnn x,= 1 nx, = 2,5

Omeem: x, = t nx,= 2.5,

3, Jas xeanparveinoit GyHKkumn y=3x?+4x+1 Haiknem KoOpAHHATH BEpLIN-

b 4 2 2 2 2
HI:;I'IB[:ﬁD.‘IH. II,, =% "33 3 " y.,—y[-;]-}[——j]‘+4-(—3]+l—

P .

3 3 ¥
!

2
Omeem: x.,=—§, yo=_'j.

4. Tax KaK mapabona y=x’+ DX+q TPOXOMNT yepea ToukH A(—2; 19) u

B(3; —11), TO KOOPAMHATH 2THX TOUCK YIOBNETEOPAIOT YpaBHEHHIC NApabo/ILL.
19=4-2p+¢ 15=-2p+q

Noayyaem cucTemy ypasHennis: {_] 1=9+3p+q HAN {—20=3p+q-'

H3 MCPBOTD YPABHEHHA BTOpOe H nolyuuM: 35 = —5p, otkyna p = 7.

TMoacTaBuM 3TY BEAHYMHY B NCPBOC YPABHCHHE! l5=—2‘(—7)+q H safaem

BeiureMm

¢ = 1. Urax, ypaBHeHne napabonsl y=x7-Tx+1.

Omeem:y=x® —Tx+1.
5. KooparHaThi o611l Touxy napaons K npaMoil YIORNETBOPAIOT CHCTEME

y=3x*-5x4+3
ypaBHcHul y=2x-I . NpupaBHAcM NpaBHe “acTH YpaBHEHHI M



NOAYUMM KBAAPATHOE ypaBsHeHue 3x°-Sx+3=2x-1 wam 3x*-7x+4=0,

KOPHH KoToporo x, = | n x,=%. Hcnoaw3ya pTOpoe YpaBHEHME, Halimem

4 5
COOTBETCTBYIOWMNE 3HadCHua y. y, =2t =1 =1n )’z=2'3-|=3. Hrak,

4 5
naHuke napabona u npamaa HMeloT aee obnmme Touxn (1; [ u [? 3]
4 5
O | - =
imeem: (1; 1) u [ 3 3}

6. MonynepumMerp npAMoyraibiHka pases 30 eM. Eciv on1a ¢ro cTopoHa paBHa
x(cm), ToJpyran 30 —x{cu). Tiowans npamoyronbhnka S = x(30— x)=—-x? + 30x.
9ma dyHknMa umeeT nanGonbliee 3HadeHHe MPH X = {5 n Takad rwoiaab, paBHa
S=—152430-15=225 (cM?). Htak, npH 3a1aHHOM NEPHMETPE NPAMOYIONBHHK:
HAHOGILILYIO IIOIAAL 225 cM? MMEET KBAAPAT CO CTOPOHOI 15 ¢M.

Omeem: 15¢cM, 15cm, 225chr .

2. Nactponm rpadmk Gyakimu y=—x2—2x+3. Hafinem ToMKH niepeceueHns
rpachHka ¢ oceio abicume, TonygaeM YpaBHEHME (= —x? = 2x + 3 , KOPHE KOTOPOrD

X, = =3 4 x, = |. Abcuncea pepuHnb napabonn X, =——==——=-} 4

opanRHaTa y, =y(—])=—l+2+3=4 . Haiiaem TouKy niepeceyc HIA © OCHIO OP/IVHAT.

Monoxs x =0 1 momysum y(0) = 3. Yepes oTMeueHEbie TOUKH TIPOBEAEM Napaborty,
Y

|
I
1
1
I
I
!
1

P
Omaem: cMm. rpadHK.
8. Ina pysxumn y{x)=3x"—2x+1 N0ICTABHM IHAYEHHE APTYMEHTE 2x ~ |
nnonyiM p(2x-1)=3-(2x 1) ~20Q2x = 1}+1=12x* - 16x +6.
Omeem: 12x* -16x+6.

9. O6iee ypaBHeHKe napabonsl ¥ =ax’ + bx +c. Tak xaK napaGona npoxoaut
ueped Toukd A(—1; 1), 8(0; —4) n C(2; —2), TO KOCOPAHHATH 3THX TOUCK
YAOBACTBOPAIOT YpaBHEHHIO napabonw. MonyyaeMm cHcTeMy JTHHEHHBMX

l=g-b+c
ypapHeHui -4=¢ . [oacTaBHM 2HaYCHUE ¢ = —4 B NCPBOC H TPCThE
-2=d4a-2b+c
S5=a-b S5=a-b
YPAaBHEHHS W NOAYYHM CHCTEMY YPaBHEHMH 2=4q-2p WM =2g-p"



BoiuteM H3 NEPBOro YPABHEHHA BTOPOE H MONYYUM 4 = —g, oTKyna ¢ = —4.
MoacTaeuM 70 3HAYCHHE B NEPBOE YPaBHCHHE 5 = —4 — b, oTkyaa b = —9,
Toraa ypaetieHHe napabons y=-4x>-9x-4.
- Omeéem: y=-4x* -9x-4.
10. Tak kak GyHkuma y=3x"+lx—4 NPUHHMAET HAUMEHDLIEE 3HAYCHHE

B TOMKC X, = —2, TO MOYSACM YPaBHCHHE — 2=—L' , 0TKyAa b = 12. Moaromy
DYHKLMA HMEST BUA y(x)-_-3x2+l2x—4. HajtaeM HAaHMEHBHIEE IHAYCHHE
dynxuan plx,)=y(-2)=3-(-2) +12.(-2)-4=-16.

Omeem: —16.

1. Moctponm rpadmx dyxumn y=x>-4x]+3 . 3navenns Gynkuwn npu
JABYX CHMMETPHYHHIX IHAUCHMAX APryMEHTA COBMAAANT, HAMPHMEp,
H=2)=y{2)=~1. Mosromy rpadmx naHHOA DYHKIUH CHMMETPHYEH OTHOCH-
TEALHO OCH opauHaT, JocraTowHe nocTponTts rpadHK GyHKUHN opu x 2 O H
IEPKAMLHO OTPAZUTD €MO RNEBO OTHOCHTENLHO OCH OPAWHAT.

Ny
,,1__\/

Omeent: cM. Tpaduk.

12, Oava dyrkuma  W2- x)=2x2—x—5. Yrole Haith ¥(x), BBEAEM 1IOBYIO
NEPEMEHNHYIO /=2 =X, BupasuM X =2—/. [TOACTABUM 3TY BETHHHHY B (DYHKUHIO
W2-x)=2-x-5 u nonyanm p(}=2Q2~1f -2 =1)=5=2~T¢+1. Urak,
HmeeM J{r)=2r1-Tr+1. Tak Kax He MMeeT 3HaUCHIA, Kako#i Gyxpoi obosHayeH
APryMEHT YHKUHH, TO MOXKHO CHHTaTD, 410 Y{x)=2x-Tx+1.

Omeem: Yx)=2x*-Tx+1.

13. Touka KacaHHA (x,; ¥,) A2HHHX OpAMOA W napaGonu asaseTcs

y=lk-3x-15
CAHHCTBEHHHM PpPCUICHUHEM CHCTOEME ypaBHCHHﬁ y=3x3__ 2kx=3"

Mpripariges MPaBeIe YacTH YPaBHCHUI U MOAYYHWM KBATPATHOC ypaBiieiine:
(k—3)x—15=3x*— 2Zkx—3 win 0= x*—(k — L}x+4. 310 KBALPATHOE YpaBIEHHE
(a cieAoBATENLHO, H CHCTEMA YPABHCHH ) HMEeT eANHCTBEHHOE PELLIEHHE, CAK
AMCKPHMHHAHT D= (k-1F -16=0 uau (k~1} =16, wm k — 1 = +4, orxyna
k=1td ek =~3nk =5

a) Mpu k = —3 ypaBHeHHe 0=x’-(k—l)x+4 MMEETBHI; 0= x’ +4x +4 WIH
0=(x+2}, oTkyza x = —2. U3 NepBoro ypaBHEHHA CHCTEMb HAHNCM

y=—6x-15=—6.(~2)-15=-3.
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6) Mpn &k = § ypasienue O=x>~(k-1lx+4 UMeeT BUL: O=x’ -4x+4 WIH

0=(x-2)', orkyna x = 2. H3 ncpBoro ypaBHCHHA CHCTEMBN Haiacm
yp=2x-15=2.2-15=-~11.

Hrax, npi & = -3 Touka Kacasua (—2; —3), mpu k= 5 Touka kacaHus (2; ~11).

Omgem: Tipu k= =3 (—2; =3), upn k=5 (2; —11).

14. Tloctpoum rpadpuk pyHkenn y =|x’ --4xl . CHauana rocTponm rpahmx
GyHKUHK p= X2 - 4X N0 XAPAKTEPHBIM TOUKAM: TOYKAM EPCCCUEHHA € OCTMM
KOOPHHMHAT ¥ BepliHHE napabGonm {MyHkrupHag kpnean). Jng Tex yacred
napabonel, ANA KOTOPLIX 3HaYeHna y 2 0 (yacTH ABW CD) bynkuum y = |x‘ - 4x|
H y=x'-4x cosnanaior. losromy kpHBEIc AB W CD ABAAIOTCA TAKOKE YACTAMA
rpaika QyHKHMH y=|x’-4x|.

Ina Toft vacTk rpacduka, AN KoTOpofi 3HaYeHHe ¥ < () N0 onpeacneHMIo
MOIYAR |J|:z -4x| = -(l:’ -4x) . Moaromy opannat: YacTit BED rpaduKa MeHAI10T
3HaK Ha npornBononoxubiil, Kpueaa BED orpaxacTcsi OTHOCHTEALHO OCH
abcunce W mepexoauT B KpHeyio BFD.

Y
L _F
I
A 1 1 c
)
)
1
1
B i DY X
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\\ : ¥}
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Hrak, rpadmk dyHxusn y=lx’ —411 OCTPOCH.
Omeem: eM. rpaduk.



Maea VI. KBAAPATHbIE HEPABEHCTBA
§ 40. KeagpaTHOe HepaBeHCTBO U ero peweHue

Ypoxn 1~2, TlonaTie 0 KBAAPATHOM HEPABCHCTBE H €10
PEICHHN, AHATHTHYECKRH cnocol peuleHns

Lleas: paccMOTPEHHE KBANPATHOTO HEPABCHCTBA H €10 PELIECHHSA, AHANHTH-
4eckoro caocola peLeHHA.

Xon ypoxa

L. CooGmenne TeMbI W DS/ YPOKa

1. Hayuenue HoBOro Marepuana (OCHOBHRIE NONATHA)

(MottaTHe KBATPATHOIG HEPAREHCTER AHANOTHUHO MOHATHIO KBAADATHOTO YpaB-
teris. Ecnu s anhodt YACTH HepABEHCTER CTOMT KBaApaTHL TPeXWIeH, 3 B ApyToit —
MNCAO HYTh, TAKOS HePABCHCTBO MALMBANT Keanpammm. Hanpumep, niepapeticTsa
3x3-2x-1<0 # -Sx* +3x + 2> 0 DAAOTCA KBANPATHEIMH. BooBile, eclH auacTH
HEPABEHCTEA NEPEMERHAN X BXOINT B CTeneHH 2 W HIKE, TO NOCAE HECNOXHbIX
npeoGpadosanHii TAKOE HEPABEHCTEO CEOMNTCA K KBAIDRTHOMY.

fpumep I

B HepaBeHcTBE Xx’ 25x-3 mepeHcceM (M3IMEHAS 3HAK) YNEHE! 5x W —3
B ACBYIC 98CTH H NOMYYMM KBaApaTHOS HEPABCHCTRO 2x'=5x+320.

HanomMuuM, YTO peideHHeM HEPAREHCTEA ¢ O1HUM HEHIBECTHBIM HAILIBACTCH
TAKOE 3HAYCHHE HEHIBECTHONO, NPH KOTOPOM 9TO HEPABCHCTEO 0GpalIacTcs B
BEPIOE YHCIOBOE HEPABEHCTRO, PEILIMTS HCPABEHCTBO — 3HANHT HaHTH BCe cro
pewenns WIH MEA33Te, 910 HX BeT. Hanpumep, A9 HépaBeHCTBa npuMepa |
YHCAO X = 2 ABAKETCH ORHHM 13 PELICHMIN, a Yneao x = 1,2 — HeT.

K kBanpaTHRM HEpPaBeHCTBAM NMPHBOAAT MHOTHE TEOMETPHUECKHE H
TCKCTOBLIE HUIAYH.

fipamep 2

Onny cTopoHy KBaOpaTa YECAMUNAN Ha 2 cM, a ApYryo — Ha é cM. Thowans
MOMYUHBLLETOCA MPAMOYFONLHHKA cTana Sonbine 45 ¢m?, Kakoea 6una cTopo-
1ta xeaapata?

[TycTs cTOpoHa KBAZPATA paBa X CM, TOTIA CROPOHB! NPAMOYTONBHKKA (x + 2)
cM M (x + 6) cM H ero nowank passa (x + 2)(x + 6) cM?, [0 yerosMio zanauu
nonyqaem HepaBeHcTBO (x+2{x+6)>45 unu  x’+8x+12>45, uam
2 +8x-33>0. PaznoxnM feByl0 9acTh HCPABCHCTBA HA MHOXHUTENH
(x—3)x+11)>0. Tax kax no ycnoemio x > 0, To U x + 11> 0. Paznciaum obe
YacTH HEPABCHCTBA HA NONOXHTENLIIOS BupaXeHHe X + 11, (MpH OTOM 3HAX
IIEDABEHCTED COXPAHASTCA) H NOAYYACM JMHCHHOE HepaBeHcTRO X — 3 > 0,
oTKyAa x > 3. UTak, cTOpoHa KBaapaTa Soibine 3 cm.

Hpumep 3
Ha nnany npou3eoauT NOCTPOSHHE POTA COMBAT, COCTOAWAA HE MEHEE HEM

H3 72 uenopex. OKAANOCH, HTO UWICPCHT Ha 6 Gosibite, deM COMIAT 8 Kaxaoi
mepexre, CKOAbKC MOXET ObITb COAAT B Kaxaod wepeHre?
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Tycrs YHCAO CONAAT B KAXAOH IMepeHTe PABHO X, TOFAA YHUCHO WIEPEHT
pantio x + 6 1 YHCAO0 cONRaT B poTe paBHo x{x +6) . Mo ycropuio safaun noay-
4aem Hepasencteo x{x+6)272 uam x7+6x-7220. Paznoxum NeByIo YacTs
3ITOTO KBAPATHOrO HepaneHcTra Ha MEOKHTENN (x+12)x—6)20. Tak Kak no
yenopnio x > 0, To 4 x + 12 > 0. Pasaeans 06¢ HacTH HCPABCHCTEA Ha NOAQXKH-
TeMbHOE BHpaxXeHHe x + 12 (npM 3ToM 3HAK HepapelcTBa COXPAHACTCA) W
RonyyaeM Juxetiiioe HepabeHcTho x — 6 2 0, orxysa x 2 6. Hrak, » kaxaolh
WIepeHTe HAXOAMTCA HEe MeHee 6 couaar.

3ameTHM, YTO B ABYX LIOCASAHKX RPUMEPAX N0 YCAOBHIO 3a4a49H BO3HHKANO
AOTIONHHTENBHOE YCAOBYE X > 0, 4TO MO3BOANNG NETKO CBECTH KBAazpaTHoOC
HepaBelicTBO K INKEHHOMY HEPABEHCTBY M pelunTh ero. Tenepnb paccMOTpHM
peuIeHHe KBANPaTHEIX HepapeHeTB (Ge3 orpanmycHii Ha x).

Hipunep 4

Pemnnm mepasectse x2+8x—33>0.

Keanparroe ypaptenne x’+8x-33=0 wmeer isa kopua x, =—11 H x, = 3.
Mostomy kpaupaThelit TpeXUWieH x° +8x—33 MOXHO PATTOXMTL HE MHOXKKTENH
K +8x=33=(x+11)x-3). Toraa nxaHHOe HCPABEHCTBO WMceT BuA
(x+llxx-3)>0. IMTponzBEncHNE ABYX MHOXHTENCH NOAOKUTEALHO, SCAH OHH
HMEIOT OTHHAKOBLIC JHAKK. PaccMOTPIM ABa chyyas.

1) MycTh 062 MHOXHTCAA NOAOKHTCAbHE, T. €. x + 11 >0ux—32>0,
IToayyaeM CHCTEMY THHERHLIX HEPABEHCTE {ii ;1:00 . Peluas cucremy, Hme-

x>-I1
€M .. 3 »OTKYAA X > 3. M1aK, BCC YHCAA X > 3 ABNAIOTCA PCLICHHAMMK

Hepapencrea (x+11{x~3)>0.
2) TlycTh 66a MHOXKHMTSIA OTPHLATENBHDL, T. €. X + 11 <0 Hx— 3 <0, Monyyaem

x+11<0 x<—11
cnmuynnneﬁnux HepPABLHCTE x_3 <0 .Pemaacumuy, HBMEEM x <3 .

oTkyaa x < —11. Hrax, Bce yHeaa x < —11 Takxe SABIAKTCA peLICHAAMH
HEPABEHCTRA (x+llIx—3)>0. Takum 06pazoM, pelIcHHAMH HEPABEHCTRA
{(x+11)x-3)>0, a crenoBaTenbHO, ¥ RAHHOTO HepapeHeTBa x”+8x—33>0
aensorca wucnax < — 1 uumncnax > 3. Urak, x< =11, x> 3.

HTak, NpY pewieHHH KBAAPaTHOrO HEPaBCHCTBA ax’+bx+c>0 MM
ax? +bx+¢ <0 nago:

1. PeruTs KBANpaTHOE YPABHEHHE ax’ +bx +c=0 o HAHTH KOPHH X HX,

2. Pa3floXHTL KBAOPATHBIR TpexwneH ax'+hx+c Ha MHOXHTETH
ax’® +bx+c=alx—x Jx—x,).

3. Hepasererso alx—x x-x,)>0 uan alx—x,)Jx-x,)<0 ceectn x cn-
cTeMaM JHHeHHbIX HEPABCHCTE.

4, PeimvTs 3TH CHCTEMBI HEPABEHCTE M JAMTWCATS (FTBCT.

Mpumep §
Pewnm HepaBcHETBO —7xt +5x+220.
Jna ynoGeTea sanuweM HEPABCHCTBO B BHAE HEPABEHCTBA ¢ NOAOXUTE b-
HHIM 11epBRM KO3bduumeHToM, IR 3TOr0 yMHOKHM 00¢ HacTH HEpaBeHCTRR




Ha OTPHLATENbHOE YUCao —1. fIpH 2TOM 3HaK HepaBeHCTBA MEHAETCH HA NIPO-
THBONGJAOXHHA M nony4aeM 7x?—Sx-2<0. HafiaeM KopHH ypaBHeHHA

Ix'-5x-2=0. Hmeem xu.:=Si ]22+56 =5;9 JTe X, =1H x;=—%. Pa3-

JIOXHMM KBAAPATHNH TPEXUAEH HA MHOXHTEAH M TIONYYHM HEPABEHCTBO

2
(x-1 I+? <0, Tak Kak YHCAO 7 NOAOCKUTENBHO, TO HEPABEHCTBO

2 2
T(x-1 x+3 <0 BBEMOAHACTCA, €CAM MIUOXKKTENH X~] n X+3 HMeioT

NPOTHBOMONOXKHHIE JHAKH. PaccMOTPHM RiBa ciyvas.

1) Mycrs x=120 u x+%$0. HonyuacM CHCTEMY AHHEHHDBIX HEPABCHCTE

x-120 xz2]
“% <0° Pemiast cHCTEMY, UMEeEM . s_%. Takaa cHcTeMa pelleHHi He

HMECT.

2 Myers x-150 u x+%z 0. Nonyuaem cucTeMy AHHEHHBIX HEPABEHCTB

x-1=0 x<1 )
x+%20. Pewan cucremy, nMeem xz--_zl-‘mmm -7s.rsl.

Htak, peticHnaMM HEPaBCHCTRa 7[.\'-1{x+%]50, a CNeaOBATENLHO, W

HEPABEHCTBA ~Tx? 4 5x -+ 22 () ABMIOTCH BCE MUCIIA M3 TPOMEXYTKA —?stl.

TaKko# Xe NOAXOA MOXHO HCNOAL3IOBATL H MPH PEIICHHH KBAAPATHMLIX
HEPABEHCTR C TAPAMETPAMH.

Tlpumep 6
Pewmum nepasercteo x2-{g+2)x+2a<0.
Halnem kopuu ksampaTHoro ypaskenns x”—(a+2Jx+20=0 u noaysum
_a+2tyr+aa+4-80  a+2:f@-2f a+2:(a-2)
2 2 2

X, =2 PaanoxumM KBaapaTHbH TpeXwIeH Ha MHOXHTENH M NONYYUM HepaBeH-
180 {x-a)x-2)<0. MpoussencHne MHOXHTENEH OTPHLATENLHO, ECITH MHO-
MHTEMIH X—@ M X—2 HMCIOT NPOTHBONOROKHLIE 3HAKH. [1pn 3TOM BaxHoO,
Kakoe U3 uncen 4 ¥ 2 Gonbwe. [103TOMY HEOGXONMMO PACCMOTPETL TPH CAyYad.

I) MNMyctb a < 2, Toraz noxy4acM ABC CHCTCMb JTHHEHHMX HCPABCHCTB:

{x—-aso {xSa

%] , T. €. xl =g K

T K. g <
=250 "M 1,52 (TAKaf" CHCTCMA PEIICHNH He UMEET. T. K. 0 <2} M

x-a20 xza
x=2<Q MM} oo (pewerne 310H cHeTeMbl g< x<2 ). Hrak, npu a < 2

pellieHHe aHHOro HEPABEHCTEA a5 XS 2.



2) NMycte g = 2. TTOACTABAM 3TO 3HAYCHHE B IAHHOS HEPABCHCTBO M ITONYUHM:
¥ =4x+450 win (x-2) <0. OucBHAHO, YTO TAKOS HEPABSHCTBO HMeeT
petichie X = 2 (MPH OCTATLHEX X BhipakeHHe (x—2f >0 ). Hrax, npn a =2
petlicHHE BAHHOTO HePaBeHCTRA X = 2.

3) Nycts @ > 2. Toraa noayvacM ABS CHCTEMB THHEHHBIX HEPABEHCTD:

{x—aso {xSa {x-—azo

32 (peleHHe 3TN CHCTEMH 25 x<Sa ) M

x-220 "™ x-2<0 "™

xza
{ x<?2 (TaKas CHCTEMA PELICHHIA He HMeeT, T K. a > 2). UTak, npu a > 2 peteHHe

JAAHHOTO HCPABEHCTEA 25X <4.

Tax xax B 3a0a%6X ¢ NAPAMETPAMH O4eHbL BAXCH NPABMALHLIA OTRET, TO BHIMTH-
LUIEM OTBET AAHHOMN 32184M: IpHa <2 a< xS 2, mpua=2x=2,NpHa>2 2sx<a.

3aMCTHM, Y10 aHMIOTHIHWH M0AX0a MOXHO HCTIOL30BATE M NPH pelleHHHU
HepaBeHETs ¢ MOAYNAMH. Fipn 3TOM Hafto NOMHHTSL, YTO NP ROIRERCHEH B
KBAAPAT HEOTPRIATENLHELX YACTEH HEPABENCTRA INAK HEPABEACTES COXPARIETCN
H DOJYZRETCA PABHOCHARILOE HEPABEHCTO (T. €. MMEIOLIEE T Xe PELEHNH, YTO H
JaHHOE HEPABEHCTRBO). YYUTHIBAs CBOHCTBO MOAYAA |¢7|2 =4, oTnagact
HeoOXOIMMOCTE PACKPHTHA MOIYAs].

Ilpumep 7

Pewnm Hepasencreo [2x-1}>3.

Bozeenem B xBagpaT ofe HEOTPHUATENLHHIC YACTH NAHHOIO HCPABCHCTEA M
TIORYYVM: |2x—-l|! >3 wm (2x-1} >3 (TpU ITOM 3HAK MOIYAA HCHEIAcT).
Mepenecem Bee WicHK HEPABEHCTBA BAIEBYI0 YacTh (2x - 13 -3 » 0. Henonbays
dopMyny pasHOCTH KBAAPATOR, PANIOXKHM 3TY YACTh HA MHOXHTeAH, HMmeem:
(@x-1-3)2x-143)>0, nan (2x-4){2x+2)>0, mau 4x-2)x+1)>0.
[Mpou3BeneHHe MHOXUTENCH NONCKHTCLHO, CCAH MHOXHTEAH X=2 1 X+1
BMCIOT DAMHAKOBHIC 3HAKH, Tlomyact Ape CHCTEMEL THHEHHBIX HEPABCHCTE.

x=-2>0 X»2
) x+1>0 "™ x>0
{x—2~<0 {x::!

Pewense ol cHCTeMBl x > 2.

2) x+1<0 WM 1y o] . Pemiennte 3ol cHCTEMB X < —1.
UTaK, pellieHHE JAHHOTO HEPABEHCTBA X < —1 HXx > 2,
Tipumep &
Peinnm HepaBeHCTBO I2x+ l| <|4x—11 .
Bossenem 8 ksagpar obe HCOTPHUATENBHME HACTH NAHHOIO HEPABEHCTRA W

noymm: {2x+ l|2 <|4x-3|’ nin {2x+1) < {4x—3) (npH 310M 3HAKYM MOAYAEI
ucuesator). llepeHeceM Bce uneHL HEPABEHCTBR B NEBYK 4ACTb

(2x+1) - (4x =3} <0. Hcnoawayn dopMyny pasHOCTH KBALPATOB, PAIIOKUM
Ty 4acTh Ha MHOXMTeAU. Hmeem: (2x+1-4x+3)2x+1+4x-3)<0, wan
13 AH. Pypyran



i) VDR BAIDEDOTIOH K Yol awo o R

(4-2x)6x-2)<0, wmm (2-x)f3x-1)<0. TMpousseacHne MHOXHTETCH
CTPHUATSABHO, eCHA MEOXHTEAHN 2 — X H 3x — | nMelor pasHEle sHakn. [Tonyyaem
ZiBe CHCTEMB THHEHHBIX HEPaBEHCTB.

x<§

, {2—x<0 2<x

2>x
2-x>0 i 1
)] 3x—f< WM . PeiieHue 310 cHCTEMEL x<§,

) 3y~ WM x>}_.!’cmeuucmﬁcnmuux>2,

3

1
HTax, pelieHHe AAHHOIO HEPaBEHCTBa x<§ ux>2.

TI1. Konrpoasssie sonpocu

1. Kaxoe HepapeHCTEO HasnipacTcA XEAAPATHHIM? TIPHBEAHTE NMPHMCPH.
2. UTO Ha3MBALTCA PEICHHCM HEPaBPeHCTRA ¢ OOROM NepeMenHOoi?

3. Y0 3HAYMT PEUIHTL HEPABECHCTBO?

4, Kak pewmaiT KBAIPATHOC HCPAaBCHCTED (OMHIUKTE ANTOpHTM)?

IV, 3ananne ua ypoke

N2 649; 650 (1, 4), 651 (1, 2); 652 (2, 3); 653 (1, 4); 654 (5): 635 (1, 4); 657,
V. 3aganne 5a moM

Ne 650 (2, 3); 651 (3, 4); 652 (1, 4); 653 (2, 3); 654 (6); 655 (2, 3); 638.
V1. Teopaecksne 3a0auas

1. INpy Beex IJHAYCHHAK NAPAMETPA g PERLTE HEPABEHCTRO:

a) (x-af s0; 6) (4x+3af >0; B) (3x-2a} <0;

) (x+3af20; B {x-1)x-a)>0 e) (x-2)x-2a)<0;
x) X -(a+3x+3a<0; 3) X*~{a-d)x—4a20, M) x*-3ax+20720;
K) x*—ax -6a° <0,

Omeem:; a) NpA BCEX @ x=-§;

6) npn Beex a x — MoGoe YNCAO, KPOME x=-—%a;

B) pH BCeX g pelucHHIl HerT,

T) Mpy Beex g x — Jofoe uucno;

Anpra<lx<aux>l,opna=1x- mobocuueio, KpoMex =1, mpua> 1
x<lnx>a;

eympra<l 2e<xs2 . npra=lx=2 npua>|I 2sxs2a;

x)npHa<3 a<x <3, npua=3pemennii Het, npH a > 3 I<x <o

3)ynpHa<—4 X<a ux2—4, npu ¢ = —4x — moboe wHono, nph a > —~4x< —4n
x2a;

HWynpua>0 x <20 ux2a,npu a=0x—moboe uweno, npua > 0x<anxz2a;

kKynpu g <0 dg<x<-2a , npw a =0 pewennii wet, npua >0 —2a<x<3a.



2. PelIvTe HepaBeHCTBO:

a) |3x-2<0; 6) |[2c+q20;
B) Px+7<0; r |5x-1>0;
) [2x-1|s5; o) Px+|>2;
®) |2+ 3 2{x+1; 3) [3x—1|s[2x+3.

Omeempr: 2) x=§;6)x—moﬁoc-mcno; B) peineHKil HeT; ) x — moboe uMcho,

KpOME x=%;.|1)-25_xs3;e)x<-—lu x:%;x)xs-Zu 12-%;3)—0,45.!:54.
VII. Moasenenie HTONOR YPOKA

§ 41. PeweHue x8anpaTHOro HepaBeHCTBa
C NOMOLLLIO rpadmka KBaAPaATUYHOW PYHKLMU

Ypoin 3—4, Tpaduecxoe pellicERe KBAAPATHOTO HEPARCHCTEA
Hleaw: paceMmoTperHe Tpaduyeckore cnocafa pelieHHs KBAAPATHOTO
HCPABCHCTEA.
Xoa ypoka
1. Coobinenne TeMul ¥ IeIH YPOKS

11, TlonTOpetiNe H 3AKPERICHNE IPOIICHNOTIO MATEPHANA
1. OrBeTnl H2 BONPOCH MO AOMBINHEMY 3AaHHIO (pa3zbop HepelIeHHHX
3anav).
2. KoHTponn YCBOSHIMS MaTepuana (Tect).
Bapwant |
1. Pemre nepaserctso (x-3)2+x)20.
Omeemur: 8} x5 3,60 x2-2;8) x<-2nx23;-28x%3.
2. PeurnTe HepaBeReTBO 23 -3x+1<0.
Omesemor: 2y x2 1;6)0,5<x< 1;8) x£0,5;, ) x<05ux21,
3. Pewwre Hepasercteo [3x—4>1. '

Omeemot ) x < | H x>§;6) l<x<%;n)x> ;1) x<-§-,

Bapusnr 2

1. Peurnve HepaBeHcTBo (x+3Y2-x)20.
Omaemu: ayx2 —3,6)—-3<x<2; 8 xs2;)xs=-3uxz2,
2, PewnwTe HEpaBeHCTBO 3x* —Sx+2<0.

Omaemet: a) %stl ;1 6) xS% nx21;n) xz;;r)xz L

13>



3. PeluMTe HEPaBEHCTEO |2x—3|>l .

Omeemar:a) x> 1;6) x> 2,B) 1 <x<2;x<1lux>2

IT1. H3yvcHBe HOBOYO MATEPHARA (OCHOBHME NOHATRA)

KaK H3BECTHO, KBANPATHIHAA PYHKIMA 3a8aeTcA GopMynoll y=ax’ +bx+c
{rae a=0) v ce rpadmkomM aensercs napaGona. MostoMy rpadmueckoe peltcHHe
KBAApPATHOTO HEPABSHCTEA CBORMTCH K OTHICKAHHIO HYAeil KBAnpaTHUHON
(DYHEKUMH, NOCTPOEHHID 3CKK3a TpadHka 3ToH (PYHKIMH H OTHICKAHWIO
NPOMEXYTKOB, HA KOTOpPMX KBaApaTHYHas YHKUKA nNpHUHMaer
[ONOKHTSAbHBIE MM OTPHLATENLHNC JHAYCHHA.

Hpamep 1
TpadmyiecKy pelyM HEPABEHCTBO X2 —x-220,

TpaduxoM keanparnyHoi GyHKLME y=xz—x-2 ABNsIETCA tapabona, peTBA
KoTOpO# HanparieHs Beepx. Haiizem ToukH nepeceuenna 31oif napaGonu ¢
o0cH10 O0x. J11% 3TOIO PelliMM KBafpaTHOE YpaBHeHHe x* —x -2 =0. Kopwn 3toro
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YpaBHeHHA X, =T=T . T e. x, = —1 1 x, = 2. CaeaonaTensHo,

napabona nepecekact ock Ox B Toukax x =—| Hx = 2. Hzo6painm ackna rpaduxa
3TOH KBaRpATUYHON diyHKUMA.
1'\ / +x

vk

Hepasererny xi=x=220 YIORICTBOPHIOT Te 3HAYCHUSA X, TIPH KOTOPHX
3HauCHNA GYHKUHHY PABHET HYJTIO WIH MOAOXHTENBHDL, T. €. T¢ JHAUCHUN X, NMPH
KOTOpPBIX TOMKH napaGonnt nexar Ha ocn Ox WK BHILC 3TOH ocH, W3 pucyHka
BHAHO, YTO TAKMMH ZHAUSHHAME HRIAOTCH BCE YUHCAA X H3 NMPOMEXYTKOB X < —]
Hx22.

IpadHk noctpoeHHON QYHKLMH MOXET GbiTh HCTIONL3IOBAH H MIPH pellieHHN
APYTHX HCPABCHCTE, KOTOPHIC OTAMYAINTCA OT AAHKOIO TOALKO 3HAKOM
Hepasenctsa. H3 npMeeieHHoro pucynxa BUAHO, YTO!

1) perTeHHAME HEPABEHCTRE X —x —2 5> 0 SRNSIOTCA YHCAA M3 MPOMEXYTKOB
x<=lux>2;

2) peHICHIAMA HCPABCHCTBA X7 ~ X ~ 2 <0 ABMAIOTCR BCE YHCAA POMEXYTKA
~lsxs2; ‘

3) perieHHAMH HepaBeHCTBa Xx° — x —2 < ABAAIOTCA BCE MHCNA NPOMEXYTKA

1 <x <

3aMETHM, YTO (IPH PEICHUN KBAAPATHLIX HEPABEHCTB HEOGA3ATEALHO
MPHBOAMTL WX K CTAHAAPTHOMY BHIUY. EIC pa3 BEpHEMCA K NMPCALIAYILEMY
OpUMEPY M PELIMM €10 HECKONBKO MHAYE.




BHOBE PCHIHM HEPABEHCTBO X2 — x —22 0. [IpeHCTAPHM TAKOS HEPIBEKCTBO
B BHIC X’ 2x+2. B anuoit ¥ 1ol Xe cHCTeMe KOOPIHHAT TOCTPOHM Ipaduxy
dyrapiil y,=x* (napaGona) K y, =x+2 (npamas muna). Hatinem aGeuuccnt
TOUYEK MepeceyeHus ¥rax rpadmkos, MpHpanHaeM npabsie YacTH GyHKuMA H
NOJYYHM YPaBHEHHE: x° =x+2 WiH x’ - x-2=0. KopHH sToro xeaaparHoro
YPaBHCHHA X, = ~1 1 x, = 2, TloaToMy Taxme IPAGHKA NOPECeKaloTea B ABYX
Toukax 4 U B, abcumncehl KOTOPHIX, COOTBETCTBEHHO, PABHK X, = ~1 HX, =2,

o e S ——

HepaseHcTBy x”2Xx+2 WM y, 2y, YAOBICTBOPAIOT TC 3HAYCHHA X, IPH
KOTOPLIX 3HAYEHHs nepboli pyHKunK BoAbIIC WM pABHB! IHAYCHUAM BTOPOR
dyBKunn, T. &. Npy KoTOphIX rpad ik nepeoil HyHKUHMIE PACNIONOXKEH BHIIG HAH
Ha ypoBHe BTOpoit pyHkuHM, M3 pucyHKka BURHO, YTO TAKMMK SHAUCHHUIMMH
ABAHIOTCA BCS MHCAA X H3 TPOMEXYTKOB X, £ —~] HX, 2 2,

HeeMoTpa Ha paznydiie pHCYHKOB B npuMepax 1 i 2, noaydeH OAHH H TOT
Xe PE3YABTAT, T. €. OFHO N TO Xe pelleHMe JAHHOIO HepaBeHCTRa. 3aMETHM, YTo
BTOPOH CHOCOD oKasHBaeTCA Gonce nonesHHM NpN PCIICHHHA CHOXHRX
HepaBeHCTE (KyOHYCCKUX HCPABSHCTE, HEPABCHCTE € MOAYIAMM H T. 4.).

Tipemep 3

Petrum HepapeHcTBo —x° +2x—120.

3amiureM HepaseHeTBO B BHAC —(x—1) 20 ¥ nocTponm 3cku3 rpadika
GYHKIHN y=-(x-])’. Beray a10it napaGonul HaNPaBNeRbLl BHKI. YpaBHeHHE
—(x-1) =0 wmMeer oanH KopeHb x = 1. MosTomy napabona Kacaercs ocu Ox
B Touke (1; 0). Ana pemenns HepasencTsa —(x—1) 20 Hazo OnNpeaeanTs, MpH
KAKHX JHAMEHHAX X DYHKLHH ¥ HOOTPUUATENbHEL,

v

H3 prcyHKa BHIHO, 4TO GYHKUHA NOAOKHTEIBHEX JHaUCHHH He MMeeT.
3nauerue y = 0 nomyuaercs Tonsko npu x = (. [oaToMy AaHHOE HEPABCHCTBO
—x?4+2x-120 WMEST SOHHCTECHHOE peileHHe X = 1.




Pazymeercd, Kak H B npuMepe 1, HCNOAL3YS NOCTPOEHHLIA rpadHK, MOXHO
PELLHTL W AHARONHYHBIC HEPABCHCTRA,

Hpunep 4
Pewnm HepaseHcTBO 2x’ -4x+3>0.
TocTpoHM 3cKi3 rpaduxa YHKIN y= 2x? - 4x + 3. BeTsu STOM napaGonst
HANpaBAeHE BBepX. YpaBHeHME 2y —4x+3=0 KOpHcH HC MMEST, MOITOMY
napaGona He nepecekaer 0¢h Ok, DTO 03HAYALYT, YTO JHAYCHNS KBAUDATHIHOU

BYHKXIMY NPH BCEX X NONOXHTEALHE. TToTOMY HEpAaBEHCTBO 2x2—4x 4350
BHINOITHACTCA NTPH BLEX JHAUCHHAX X.

|

Jlnsa pempennen KEAAPATHOTO HEPABENCTEA C ROMOGILI0 rpadiiia HYXHO!
- 1) onpenesnTs HanpanaeHue neToell napaGiojAnl MO 3HAKY CTApWEro

KosppHUNEHTa xeanparaHol DyHKIHN;

2) nailTH KOPHH COOTEETCTBYIONIETO KEAAPATHONO YPARBESHA HIIH YCTAHOBHTE,
YTO HX HET;

3) RocTpoNTE 3CKN PAdNEA KBAOPATHMHOR QYHKUKH, YIUTHEBAS TOYKH
FCPECCHCHHA (MM KacaHKA) ¢ ockio OX, CCHH OHH &CTH;

4) po rpadEky ONPEASNITS MPOMEXYTEM, Ha KOTODHIX YBKEHS NPHARMAET
NYABIE JENICRmm.

PazymeeTcs, HCNOILIYA PACCMOTPCHHBIC TIOAXORAK, MOXHO PESTSH H Gomee
COKIIE HEPARCHCTRA,

Hpumep §

PeurnM Hepapenctso X°—2x+1<jx+§.
Vunroigas GopMyny KBaApaTA pazHOCTH, 3ANMINEM BAHHOC HEPABEHCTEO B
Bune (x~lf<|x+l| . MocTponm rpadmxu gywxuunt y, = (x~1) 3 =[x+1.




Tpadwk dyrKumy p, npeacrapiset coboit napabouy _|,v=.tc2 » CMEINEHHYIO Ha
OAHY SAMHHLY BIIpabo, [PapHK GYHKUHH y, — 3aBUCHMOCTL y=|x| »CMEILIEHHAA
HA OfHY CAMHHUY BACBO. BHAHO, wTo rpadmku dyHKiumil RepecekaloTes B UBYX
TOMKAX, NPHYEM abcLMcchl ITHX TodeK Boablue Hena —| . Yuwrwipas, ytox > —1,
ANA HBXOXNEHHA abCuMce TOuEK MepeceMCHHA NMONyvaeM ypaBHeHMe:

fe—1f =x+1 (v x. |x+l|=x+] npH x > =1}, uan x'=2x+l=x+1 uam
x'-3x=0. KopHH 3toro ypasHexnna x, = 0 n x, = 3. HepaneHcTsy
X -2+l<p+l| wm y,<y, yrowreTopsiior Te 3HaueHns X, NPH KOTOPBIX
JHaeHUd neppod GYHKIMK MeHbiIe 3HaveHuH Bropoilt GyHKINMH, T. ¢. IpH
KoToprx rpadHK nepeol GyHKUHHM PacnoNoOXcH HHXC Tpatdhuka BTOpoO#
dyrxuun, U3 pucyHxa BHAHO, YTO TAKMMU FHAYCHUIMM SBITIOTCHA BCE X M3

mpoMexyT¥al < x < 3,
Taknmy xe cnocoSaMH MOTYT GbiTh pellicH bl M KBRAPATHHIC HEPABEHCTRA ¢

NRAPAMETPAMN,
Tlpumep 6
FEpH KaKHMX 3HAYCHUAX NAPAMETPA o HEPABEHCTBO X° +3ax+4>0 Brnon-
HASTCA NpH BCeX AeHCTBHUTENBHNX JHaYeHHax x?

PaccMoTpHM KpaapaTaiHyi0 GYHKLMIO y=x2 +3ax+4. lpadmkom aToii

(pyHxunn Gyner napabona, HampaBACHHaA BETBAMH BBCPX. JHAUCHHA
KBAAPATHYHOH DYHKIMHN NONOKATSABHB MPH BCEX 3HAYCHHUAX X, CCAM

JMCKPUMHHAHT KBAAPATHONO TpexXwieHa x?+ Jgx+4 OTPHUATEALHRI {Toraa
napabona He nepecekaer ock Ox). Halinem nuckpumumnantr D=9 -16.

TMoxyuaeM KBagpaTHOe HepaBeHCTBO 947 —16<0. Peuinm ero rpadmyeckum
cnocoboM.

-16

Moctpoum rpadux GYHKUHN =92’ =16. D1OT rpaduk nepecexaer

4
FOPH3OHTANBHYIO OCh B TOMKAX a=t§ A HanpasncH BETBAMH BBepx. Ha

PHCYHKA BIIHO, 4TO 3HaueHUs 7 < 0 NPU BCEX g M3 TIPOMEXKYTKA —%<a<%
{Macurral Ha rpaHKe HCKAKCH).
Hpumep 7
Mpy xaknx 3HaucHUAX NapameTpa @ Hepasenctso (g 1)x* - 2x+(g~1)<0
BHMOMNACTCA NIPH BCCX ﬂcﬁmm“l"x 3HaYcHHAX x?



PaccMOTPHM KBAIDATHIHYIO DYHKLIHIO = (a l):c:2 2+ (a-l) TbadwKomM
a1o#l dyRxunna Syaer napabona, HaNpaEneHHE BeTeell KOTOPOR oNpeacnaeTCA
craplsm koIphuumeHTOM ¢ — 1. [To aHANOrHM ¢ MPeALLAYINSH 3aaaycit HerKo
cooGpasurs, ¥ro xBagpaTHyHanA GHyHKUMS GyeT NPHHAMATE HENTOMROKUTSIIEHHE
3HAYeHMH (1. ¢, Mapabona GYAeT PacnONATATECH HHXKE OCH Ox WM KacaTheH ee)
TIPH BLUTOTHEHHH ABYX YCROBHH:

1} crapumit xoadppuuMeHT OTpHUATENBHER (T. ¢. napaGona HanpabneHa
BETBAMH BHH3), T. &. a-1<0 Hnna <1;

2) ANCKPHMHHAHT KBAgPaTHOTO TPEXuileHa cho.uoxmcnbuuﬁ (1. e.
napaGona ne nepecexaer ocH Ox uau Kacaerca ¢e), T.¢. D/4 50,

3aiiMeMcsd MOCACAHRM HepaBeHcTBOM, Toayyaem; D/4= 1-(e-1) =
=(+a~1){1~a+1)=a2-a)<0. Pewan 310 HepaBeHCTBO MOGHIM C1LOCOEOM,
noayuaeM g S0 a 22, C yaeToM yonosus g < 1 Haxoaum, wro NpH 4 < 0 YCRoBHA
3a0a%H BRTOIHAICTCA.

IV. KonTpoabHME BONPOCH

1. Kax nocTpouTs rpadHK KBaapaTHYHOH HYHXUNH (B chyJae JaTpYAHEHUS
ofBACHHTE HA KOHKPETHOM Npumepe)?

2. Kax vicnonssopath rpadHk KBaapatHiHol QyHKUHH AnA peilleHHs
KBAAPATHOIO HEPABCHCTBA (MOXHO OOBICHHTE HA KOHKPCTHOM NpHMEpe)?

V. 3anasue Ha ypoxe

Ne 660 (2); 662 (1); 663 (1, 2); 664 (3); 665 (a, 6, r); 666 (1, 4); 670 (2); 671.
V1. 3aaamme ua nom

Ne 661 (3); 662 (5); 663 (3, 4); 664 (5); 665 (m, ¢, x); 666 (2, 3); 670 (4); 673.
VII. Teopueckne 3a0aHRR

1. Peuriute HepancHCTBA;

a) (x-1f Sl=x; 6) (x+1f 214x; B) x*2[¥;

N xX*<2-|o; m -2+ ; e) I-x*slx-1;

x) (e+1) s1-]4; 3) (x-11s|q-1.

Omgemu. ) 0Sxs LB xs—1lnx20 x5, x=0uxz2l;N-12xs];
B)-1sx<0;e)xs0nx2;x)-15xs0;3)15x52,

2. NMpK KaKHX 3HAYCHHAX NAPAMETPA & HEPABEHCTBO BHNOMTHACTCA NPH BOEX
IHAYCHHSIX X!

8) x*+2x+a20; 6) —x'-dx+a>0; B) 3x* +4x-a>0;

1) -2x'+8x+a<0; ) ax*43x+120; e) ax’-2x-3<0;

X} 20 —x—120; 3) 3axi+2x+1>0; u) ax’+4x+az0;

K) ax’ =6x+a<0,

Omezmur: a) 2 2 1, 6} a < —4; n) a<—%;r) as-%;n) aa%; e) a‘:—%;

X, TAKMX a HeT; M} a2 2; K} a < —3.
VIII. Flopsenenne HTOTOB YPOKA



§ 42. Metoa nHTepBanos

¥Ypoxu 5—6. ITepaoe norsTHe 0 METOZE HHTEPBANOB

Hean: paceMOTPEHHE METOIA HHTEPBRTIOR H €10 HCNOALIOBAHKE A PeicHHA
KBANPATHHX HEpABCHCTE, HEPABCHCTB, CBA3AHHMX C MHOTOWJICHAMHA, H
PAUHOHANBHBIX HCPABSHCTE,

Xon ypoxa
1. CooGnrenmie TeMB B DEAN YPOKA

11. TlosTopenne H 3axpenscHne NPolkaeHNHOre MaTEPHARS

1. OrbeTnl Ha BONPOCH TIO AOMALIHEMY 3aNaHNIO (paibop HepelIeHHBIX
anmay).

2. KoHTpOnE YCBOCHHS MATCPHANA (CaMOCTOATIbHAN padoTa).

Bapnanr 1
1. Ipathudecky pelmeTe HEPABCHCTBO:
8) x'-420; 8 (x-1)3-x)<0.

2. TIpH KaKKX 3HAYCHHSX NAPAMETPA @ YPABHEHHE Tx? —3x +2a =0 HE MMCECT
peleHui?

Bapaant 2
1. IpacbHYeCcKH pelliRTE HEPABEHCTBO:
a) x1-9<0; 6) (x—2)d-x)20.

2. TIpu KaKHX 3HAYEHNAX NApaMeTPa g ypasHeHHe 3x’ —4x+5a=0 He UMe-
T peleHHA?

111, HaydeHie HOBON) MATEPHARR (OCHOBHRIC IOHATHIN)

Fipu peilieHUN PAyMYHBIX THIOB HEPABCHCTS WIHPOKO HCHOMLIYCTCH METOA
METepALAOR. JT0 HanGoNee YHUBEPCRAMHLIL H MOmHWE MeTOR pelleHMS BCeX
HEPABEHCTE (HAYHHAA OT NHHEHHBIX H KOHYAS TPHIOHOMETPHUYSCKHMH H
norapudpMuyecknmu). Tak xe Meton HPPEKTUBCH H B CAYYAC HEPABEECTS,
COACPARAIREX PAAICHILE GYMODE (HATIPHMCP, MHOTO'WICHB H HPPALTHOHANBHDBIC
dyuxunn). MOACHHM METON MHTEPBANOB HA IPAMEPaX.

Hipumep 1
BusacHuM, NpY Kakux 3HAYCHHAX X KBRAPATHHI TPCXwWIeH 2x% +5x =3
MPHHUMAET MONOXHTCABHEIC 3HAYEHHN, 8 [IPH KAKWX — OTPHLIATENLHLIE.

HaiineM XOpRH ypasHeHMa 2x® +5x—3=0 i NOIY4HM x=- =3u xz=%'

PaznoxHM JaHHBEH MHOTOUICH HA MHOXHTCIM 2x° +5x-3=2(x-%}x +3).

¥ T — T + N
-3 12 X



HaHeceM TOIXH X, = ~3H X; =% HA YHGIOBYIO OCk, DTH TOUKH pasGUBAOT 0Ch

Ha TPH HHTEpBana (NpoMexyTa); x<—3 —3<x<% H xZ%.Tencpbpaccranuu
IHAKH BbIpLKEHHSA 2x’+5x-3=2[x--%}x+3) B KAXOOM HHTCDBANC,

Ha npoMexyTke x < —3 06a MHOXKUTCAA x-% H x + 3 ovpHuATeRbHM, HX

MPOM3BENEHHE NONOXHTENBHO. [T03TOMY BHpaXeHHE 2xi45x—3 ROJNOXH-
TeAbHO {NOCTaBIEH 3HAK «++). B TouKe X = —3 MHOXHTCOL X + 3 papcH O w

puipaxerue 2x®+5x—3=0. B Huveppane —3:x<-;- MHOXHTERL X + 3 MeraeT
anak H x + 3 > 0. MosroMy nponaneneKne [x-—%}x +3)<0 yu pupakenue
2x’+$x—‘3 OTPHMUATENBLHO (NMOCTAWIEH anaK «—»). B Touxe x=§ MHOXHTEIE
x—% paneH O W BIPAXEHHe 2x? +5x — 3=0. B nposexyTxe x>% MHOXHTETh

x-% MEHACT 3HAK H x—%)ﬂ. Moaromy npousseneHHe (x——;—}x+3)>0 H

BHpaXeHHE 2x? +5x —3 MONOKHTENBLHO (MOCTABNCH JHAK «+»).
Takum ofpasoM, suipaxedine 2x’+5x—3 NOJOKUTERLHO NpH x < —3

.t‘)% H OTPHUATEJIBHO NPH "‘3(.%(% .

Teneps NpeaBaApHTEIbHO CHOPMYIHPYEM AANOPNTM pelleHNHA 3agadu o
CNpeneeHM JHAKS KBAIPATHONO TPEXWNCRA;

1. HaxomiM KOPHH KBAAPATHOIO TPEXWICHA.

2. Ormeqnem 3TH KOpUR HA MHCN0BOHR OCH.

3. Onpegenses 38aK KBAIPATHOMO TPEX'UIeNa B oGoM MMTEDRATE.

4. PACCTANIREM 3EAKH 13 OCTATHHEX RHTEPEANAX B NOPA/KE TePEAOBAINA.

TaxuM %€ cnocoBoM MOXKHO PellaTE: BCPAREHCTES, COACEKATNEE MEOIUICHE
Boflee BHCOKONO MOPAIKA.

Tpunecp 2

Pewym HepabetcTee x* ~13x* +3620.

HalineM KOPHM MHOTOWICHA MeTBEPTON cTeneHy x* —13x% +36. I.bls ITOTO
peiinM GuKkBanpaTHoe ypasHeHHe x'~-13x"+36=0. BBeaem HoByW
MEPCMCHHYIO £ = x° 1 NONYYHM KBASpaTHOE ypasHetse 1 —131+36=0. Kophu
Froro ypagHeHHA £, =4 KU 1, =9. BepHemcs X cTapoit nepeMeHHol 1 nonyMuM
HCTIONHBIE KRANPATHHIE YpaBHenns: x’ =4 (kophu X, =12)u x*=9 (kopun

X,z =13 ). OTMETHM 3TH KOPHU Ha YHCAOBOH OCH.
+0 Y -2 Y +@® Y - V +o
I ) 1 L)

-3 -2 2 X




OHH pa3BHBAIOT OCH HA MATL HHTepBanoe. ONpeasiuM 3HAK MHOTOMACHA
x*-13x*+36 BMOGOM TPOMEXYTKE, HanpHMep B TpeTheM. [Monctasim mobyio
TONKY 2TOTO NPOMEXYTKA (HE COBNATAIIIYIO © £T0 KOHIAME), HanpaMep, x = |
B BMpaXcHWe x* —]3x? +36 W momywum | — 13 + 36 = 24 > 0. Taxum o6paiom,
B TOMKAX TPETREr0o HHTEPBANA BHPAXKEHHe x*—13x*+36 NOROMUTEALHO.
PaccragnacM 3HAKH HA OCTANBHMX WHTEPBANax B MODPANKE CPEAOBAHHA.
BHOKCHIBAEM TE NPOMEXYTKH, HA KOTOPHX CTOMT JHAK «+» H MONYYAEM
peteHue HepapecTea x* —13x7 +3620:x€ -3, -2 x<2ux2 3.

Teneph pacCMOTPHM CHTYAUHIO, KOTAA MHOTOYNEH HMEeT HECKOARKO
OMNAKOBLIX Kopiel.

Tipumep 3
Pewmm nepasenctso (x—1) x{x + 3§ (x—2)=0.
Haitnes KOpHY AaHHOTO MHOTOUNEH. [TPOHIBENCHNE MHOXHTENCH DASHO
HYAK, CCAM ONHH W3 HHMX paBen Hymo. IloayyaeM ypaBHEHHA:

(x-1F ={x—1)x-1)=0 (xopnu x =x,=1), x = 0 (KopeHp x,=0},
(x+3¥ =(x+3)¥x+3)x+3)=0 (xoprm x,=x,=x=-3), x-2=0 (xopeHb
X, =2 ), OrMerHM 3TH KOPHH Ha YHCIOBOH OCH.

oV +@ -o Y-o +®
1 I
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Ovn pasGHBANOT OCH HA NHITH NIPOMEXYTKOE. Tereps PACCTABHM 3HAKH BAHHOTO
BHIPAXKESHHA B ITHX MHTepBatax. 1Tpy a1oM ofparHM BHMMAHHE Ha ocolemaocTn
EIMCRCHRN FRAKS BHDAOKEHHS, CHI3AHHBIC ¢ NECKOBENMH OV SIAKOBLIME KODHNMH.
Ec/IH Kopemh BCTPCUACTCA %OTHOE KOMMMOCTRO Pa3 (FOBOPAT ¢S, Y10 KOPEHE
FMCET TETIYIO KPITROCTS), TO HPH TPOXOAC Yepes TAKOH KOPeHD TRAK SMPAICHHN
ne NeEserca. B AaHHOM NpuMepe KopeHb BTopoit (ueTHoM) RpatHocTH X = .
OuesnnHo, uTo pupaxeHne (x—1¥20 npw scex x. MosToMy AaHHOe
supaxenuc (x-1) x(x+3}(x—2) npux = | 06pamACTCA B HOND, HO 3HAKA IPH
2TOM He MSHACT. Torna B HHTEPBANAX 3 M 4 BLIPAXCHHE HMEET OANHAKOBLLN
3HaK. TaK KaK no CDABHCHHIO ¢ NprMepaMut 1, 2 B Touke x = | nposaItioTcs

0cOGCHHOCTH B H3MEHEHHMK 3HAKA, TO 00BEACM 3TY TOUKY HA YMCOBO OCH.
Ecny xopesiy BCTPCYACTCA NEICTHOS KOINICCTSO Pa3 (KOPEHD BETCTHON
KPATROCTH), TO MTPH MPOXOAL HCPE3 TAKOH KOPEHDL JNAK SLPAISIHN MORRETCA NA
WPOTHRONONOIKIRIN. Bnalmounpuuepempemrpcmn(mmotymm
x = =3. OueBHAHO, YTO BMpaXeHHE (x+3) C/leBa H CNpPaBa OT TOUKN X = —3

HMECT IPOTHBONOAOXKHEIC 3HaKH. Floaromy Bupaxenwe (x—1f x(x+3)(x-2)
MPH NPOXGAE YEPE3 TOUKY X = —3 MoHaeT 3HaK, OMeBHIHO, Yo KopHn X =0 K
x = 2 takxe HeyeTHoit (nepeoil) KpavHocTh. ChenoBaTenbHo, BCe BHILC-
HINOXCHHOC OTHOCHTCH U K ITHM KODHAM.

OnpencnnM shax srapakennn (x—1) x(x+3) (x-2), vanpamep, npu x = 6
{narutii HHTEPBAN) H NONYUHM, YTO OHO NOOXHTELHC. PaccTaBum 3HAKH B
OCTANBHEIX TIPOMERYTKAX, YIHTHIBAS, WTO NPH Nepexone oF YeTBEPTOTO K
TPETHEMY HHTCPBATY 3HAK BHPAXCHHA HE MCHACTCA. Tenepb MOXHO FaIHCATDb
pelieHHE ARHHOTO HepaBeHCTRa: —3 Sx S0, x= 1, x> 2,




PaccMoTpuM eilie OMMH AHANOTHYHEIH NpHMeD.

Tpusep 4
Peumm HepaeHCTBO (2x 4 ) B+ x)(6x ~4) (4~ x)<0.
TMpexac veero HafleM KOPHH BAHHOTD MHOroYneHa. TTomyyaeM ypaBHeHRARA!
(2x—4f =0 (xopens x = 2 wetno# kparHOCTH), (34+x) =0 (kopen x = -3

2
deTHOH KpaTHOCTH), (Gx—4) =0 (xopeHn x=-§), 4-x=0 (KopeHb x = 4).
OrMeTHM 3TH KOPHH Ha YHCAOBOH OcH,

S A 2 A B

@ w» O 4 X
OH# pa3bMBAOT OCh HA MATL HHTEPBANOB. ONpeaeTHM 3HAK AAHHORO
BHPaXCHHA, HATIPHMED, TPH x = ( M YBHAHMM, 9T0 OH OTPHUATENLHLH. C yueToM
ocOoBeHHOCTEH HIMEHEHHA 3HAKA BRIPAXEHMI PACCTABHM 3HAKH B ADYIUX
fHTepeanax. TaK Kak JAHHOS BHPaXeHHES ACIEHO OHTH HEMTOIOXMTEBHEIM,

. 2
TO HA OCHOBAHHH MPHEBEACHHOH AHANPAMMEL 3HAKOB BHITTHCHIBAEM OTBET: X S— ,
x=2,x24,
PaccMOTpeHHE METOM MHTEPEANOB MCITONBLIYETCA H NMpH pelieHHH
PALHOHANBHEX HEPABEHCTB.

Tipuniep 5
2x%+5x-3

Peinm HepapeRcTBO z0.
3 +4x+1
HaiimeM XOpHH KBaJpaTHHIX TPeXWIEeHOB, CTOAMIMX B YHCIAMTENE H

suameHarene apoby, Peiran keaapatHoe ypaseHMe 2x° +5x-3=0, ualigem
1
KOPHH X, =-3 H x,=3. FPeiian ypapHeHne 3x? +4x +1 =0, NOTYYHM KOPHH

x=-lH x, =-% . OTMETHM BCE 5TH KOPHM X, X,, X,, X, HA YHCA0BOM ocd. Tak
KAK IETHTD HA HOMb HENTBAS, TO TOMKH X, H X, B OTBET BXOIHTE He MOTYT (HECMOTPA
HA TO, YTO HEPABEKCTBO HECTPOroe).

+ - + - +

T T i T
-3 -1 -1/3 12 X
MoaToMy OTMETHM TAKHE TOUKH NYCTHIMU KpYyXKaMu, Bosuukaer nare
HHTepRaNoR. B moGolt Tovxe onpenendes 3Hax aaHRoK npolGu. Hanpumep, npu

x = { noaydaem -1—3'=-3<0. PaccraBaneM 3HARKH NAHHOTQ BLIPAXEHUA B

OCTRABHBIX MPOMEXYTKAX, YINTHIBAA 4¢pcaoBaHne 3HaKop. Ha ocHoBannm

AMArpaMME BRTHCHIBAEM OTHEY: X < —3, -l<x<-:-:-, xz—l-.

2
Hpumep 6
-5 1
Pemmuepaneumo —"'"'""‘x;_6x_7 _'_"'x_3.

P




TMpubenesm HEPABCHETEO K BaAY, ARAROINABOMY DPLNLAYIEMY BpiMepy. JIna
TOTO nepeHeceM gpobb M3 NpaBoR YacTH B JNEBYIO H NOAYMUM
Ix-5 |
—_——<0 :
e bx—7 23 MNMpupeaeM gpoduw x ofmemy IHAMCHATENIO:

{2x-5Kx~3)-(x* -6x-7)

T —6x-7[x-3) <0. PackposM cKOGKH B MMCAHTENE W NPUBSAEM

: —
nogobHBIC YACHB %<0’ Yucaktens gpobU B HOMB HE
obpataercy. KopHu sHaMeHaTenn x, =—1, x, =3 H x, =7. OTMETHM 3TH KODHH
Ha YHCA0Bo# OcH, BodHHKaeT 4eTHIpe HHTCpPBANA,
-1 3 7" X
xt-5x+22
Onpeaenum, HanpuMep, p# x = { 3HaK BuipaXeHuA m H

TIONYYHM, YTO OH NIONMOXITIbHEL. PaccTaBtaeM 3HaKH IT0H ApobH B OCTAMBHBIX
ANTepBAnaX. Ha OCHOBAHWH IHATPAMME! BLITTHCHEACT OTBeT: ¥ < =1, 3<x <7,

Taxxe yRoSHO HCNONLIORATH METOL HHTEPEAIOB ITPH PELUICHHH HEPABEHCTS,
CORCPIAIINX MOIYAH H NAPAMETPEL.

Hpumep 7
x-1l-2
PellinM HepaBeHCTRO __21_1 20,

HaitneM KODHH THCTITENS  SHaMeHaTens. Perum ypastene: [x——2=0,
wit [x~1|=2, mm x—1=42 ,orxymax =12, T.¢. X, =—1 ¥ x, =3, Pewun
YPABHEHME: Ix-q—l=0, HJIH [x—-2[=1, wn x-2=+1, omxymax=2+ 1, 1 e
x,=1 U x,=3. OTMETHM ITH KOPHH HA YHCAOBOH OCH. TTpH 3TOM YUTCM, YTO
x = 3 kopcHb veTHOH KpaTHOCTH Hx# 1 Hx # 3.

TNy,
| 1 €)) X

OnpeacnnM 3HAK AAHHOH ApoGH, HANPHMEP, NP X = 10 1 NOAYNUM, YTO OH
NONOXHTENBHER. PacctaBuM 3HAKR opoGu B npoMexyrTkax. Ha ocHoBaHHwW
BHATPAMMEL 3HAKOB BHIFACHEBAeM omeeT: x < —1, 1 <x < 3,x> 3,

Tipumep &

PeiiAM HepaBeHCTRO x2 - 2ax —4x +8220.

HallaeM KOpHH KB3ADATHOrO TPeX9NeHa. JnA 3Tore peummm 0c
ypapHenue x°-2x{a+2)+83=0 u nonyunm Jr,3=ar-|-2:|:\.’a2 +4x+4-8a=
=a+2:i:(a—2), T. ¢. x,=2a n x,=4. Tencps Hano HAHECTH ITH KOPHK Ha
uHcAoBYI0 Och. [1pH 3TOM TOUKa X =20 MOXCT OKA3ATHCS IEBEE, COBMNACTDL AITH
HaxonHTLCA NpaBee TOMKA x = 4. [losToMy Takue TpH ciryuas HeoGxoaHMO




pacemorpers. TIpu sToM npu GOABLIMX IHAUSHNNX X XAHHHIE KBAXpaTHEIH
Tpex\ieH SIPMHHMAET NONOXMTENLHEE 3HAYEHHA,

a) INyeme 2a<4, T. ¢. a<2. Toraa AMarpaMma 3HAKOB HMEET BHA, Npel-
CTARIEHHLIH HA pucyHKe. PeLuetite HepaBeHCTBA NIPH d<2: x$2a ,x24.

Ny
1 ¥ l
2a 4 X
6) Nycts 2g=4, T. ¢. a=2. Torna AWarpaMMa 3HaKOB H300paAXKEeHA Ha
pucyHke. Petienne HepaBeHcTBa npH ¢ =2 — moboc 3HAUCHHC X.

+ N/ + -

|
Ja=4 X
B) MNMyete 2a>4, 1. ¢. a>2. Toraa ARarpaMma 3HakoB H3obpaxeHa Ha
pucynke, PeeHvie HepaseHeTBa npu a>2:x <4, x22a.

+ - +
L] I =
4 2a X
Tenept BUNHLLEM FHOAHMWI oTBeT 3azaun: MpHa < 2x<2a, xz24; nmpua=2
X —moSoe wHeno, npua > 2x <4, x2 2a.
Kax panee GEIO 0TMETEHO, MCTOA HHTCPBAIOB YCNICLIHO HCNIONB3YCTCHA TPH
peIMEHUH HEPABEHCTE, CORECPXAIINY PAEOTHRNLIC (rymimm.

Hpnmep 9

Jx—l—2
L2,
Peinm Hepaneuc_rmo P BT
Halkgem XOpHW YMCAMTEAS M 3HameHaTenn. PeliuM ypaBHEHME:

Jx-—l -2=0, wm Jx-l =2, M x— | =4, orkysa x, =5. Peiras ypasHeHHe
X} —8x+15=0, HallAeM XOpPHH X, =3 H x,=5, OTMETHM 3TH KOPHH Ha

yucnoeoll ocu. TlpH 3TOM YYTEM, 4TO NOJKOPEHHOE BHPAXEHHE He-
otpHuaTeabko, T.e.x— | 20, otkypa x 2 1.

[ - Y+ Yy * .
! 3 ® X

Takxe yureM, uTo X = 5 — kopeHb BTOpOil kpaTHOCTH. Haliacm 3uaucHuc
naHHOH ApoGu, HanpUMEp, NMPH X = |7 U YBHAKM, YTO 3TO 3ZHAYEHUE
MONOXKUTENLHO. PaccTaBHM 3HAKH BhiDAXKEHHA B OCTANbHBIX HHTepBanax. Ha
OCHOBAHHH AHArpaMMH 3HAKOB BEIMHIIEM pelllcHHEe AaHHOTO HEPaBeHCTRA:
1€x<3.

YTOUHHM TCIICPE AATOIMTM HCNOAb3OBAHNMS METONA HATEPRANOS IS peicHMs
PAUHOHANLHEIX HCPABCHCTE (B YACTHOCTH, A PELICHHA LIG/IBX HEPABCHCTE):

1. Hajtru KOpHH YHCAHTENA B 3HAMEHATENR K ONPEACANTD HX KPATHOCTD.

2. HaHeoTH 37 KOPHM Ha YMCAOBYIQ OCh,




3. B moGoii Touxe (He COBNAmAIOLIEH ¢ KOPHAMM) ONPeAEMTE 3HAK RAHHOTO

BHPaXEHHUA.
4, TIoCTPOUTD DHATPAMMY 3HAKOS BRHPAXEHHA C YIETOM KPaTHOCTH KOPHeit.
YuecTs, YTO NMPU NPOXoae Yepes KOPEHD HEYETHOHR KPATHOCTH JHAK BHPAXKEHHA
MEHSAETCS, TPH MPOXOJE Yepes KOPEHb YeTHOR KPATHOCTH 3HAK COXPaHASTCA.
5. BunHCATh PCIICHHE HEPARCHCTBA, YIHTHIBAS, T10 KOPHH JHAMCHATCIS B
OTBET HE BXOJIAT,

IV. KoxTpo/Bibie BOMPOCH

{. OGBACHHTE, KAK METOAOM HHTEPBAaAOB MOXHO PELIMTE KBALPaTHOE
HEPABEHCTBO {MOXHO Ha AIpHMEpe).

2. Kak MOXHO PeliNTh METOAOM HHTEPEANIOR PALIMOHANBHOS HEPARCHCTRO
(MOXHO Ha IpHMEpe)?

). Kakste KOPHH HA3BIBAIOTCA KPATHBIMH?

4, Kak peget ce0s IJHAK BHPaXeHHA MPH NPOXoae Yepes KOpeHb YeTHOH H
HedeTHeH KpaTHoCTH?

Y. 3apanne Ba ypoxe

Ne 674 (1); 675 (1, 4); 676 (3, 5); 677 (3); 678 (1, 3, 5); 679 (1, 5); 680 (1, 3);
681 (5); 682 (1).

V1. 3ananne Ba JoM

No 674 (2); 675 (2, 3); 676 (4, 6); 677 (4); 678 (1, 3, §); 679 (2, 6); 680 (2, 4);
681 (6); 682 (2).

YIL. Thopueckne 3a3aHEA

MeToaoM HHTCPBANOE PEUIHTE HEPABCHCTRO!

1) fx-2-1x+3)20; 2) §x—1|-2)x+2)<0;

Ifl—-?t x+4
) s, Y2 5) (2x-a)x+1)>0;
6) (a-3x)Yx+2)>0; 7 {x—a)x+22)20; 8) (x-3a)x+a)s0;

Jx-2--l x-7
9 <0; 10 20,
) x=5 ) Jx—l-Z
Omeem: 1) -3 sxs,x23)xs-2,-15x533Pxs-3,-2<x<3;

4 —4<Sx<-2x>2;5)npua<-2 x<%,x>—l;ma-—2x~’;—l.x>—l;

npa>-2x< -1 x>%;

6)npua<—6%¢x<-2;npna=-6pemennnne1‘;npua>—6 —2<x<%;

Dnpua<(Qx<a,x2—2a; npda=0x— moboe wicno; npa > 0x<s—2axza;
Binpua<03asxs—anpua=0x=0;npma>0—-asxs o
NI<x<510)1sx<5,x22.

VIII. ToApeneniNe RTOTOB YPOKA
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§ 43*. UccnepoBanve KBAAPATUYHON PYyHKUAN

Ypox 7. Hccnenosanme 0CHOBHBIX CBOHCTS KBAAPATHINOH
Pysxums

Heay: paceMoTpeHne CBOHCTE KBAAPATHYHON DYHKINN, CBAZAHHHX ¢

JAHCKPHMHHAHTOM.

Xon ypoka
1. Coolmenne TeMu B HE/IH YPOXA

11, [osTOpenne H 3aKpennenne NPOHNENHON MATEPHANA
1. QrBeTH Ha BONPOCH MO ACMALIHCMY 3aJaHM0 (pasbop HepelleHHBX

3anay).
2. KoHTpOXDb YCBOCHHMS MaTepsana (TecT).
Bapsaur 1 ‘
xx-2
1. MeTonoOM WHTEPRANOR PEINTE HEPABEHCTBY ————— 2 0.
X+x—6

Omeemp: a) =2 <x<1;06)x<=3,-2<x< ), x> 2;B) -3<x< =2, 15x<2.
2. MerosioM HHTCPBANOB PELIHTE HEPABEHCTRO q2x_||_31;+ ’?)50.
Omeemur: ay x £ =7, =-15x22,0)xs-;8) ~7T8xs—-1,x22.

3. MeTosioM MHTepBAnoB pelkTe HepaseHcTBo {x+3)x—2a)<0.

Omeemor: a)npua< -32asxs -3 npuna=-3Ix=0,npna> -3 -3 <x<2a;

6) npu a:-% x<ia, x2-3,0pH a=—% x=0, 11pH a)——% x&—-3, x2a;
B} (IpH a<—-§ 2a<x<—3,npH a=—% Xx=—3, NpH a>-% —3}sxs2a.

Bapsaur 2

1. MeTonoM HHTEPBAKOB PEILINTE HEPABCHCTROD x'-2x-3 <0.

X+x-2
Omeema:a) x <=2, -15x< 1, x23:0) 1 <xs3p)-2<x<-1,1 <x=<3.

2. McTonoM HHTEPBANOB PEINMUTE HEPABEHCTBO Q1._2,|1..SIJ;+ 5)20.
Omeemw; a) ~5Sxs—2;x23;0)x5~5,~28x83; ) - <x<=2.

3. MeTonom WHTepsanon pemute Hepaserctse (x—-2)(x-4a)<0.
Omeemue; a) MpH a<—;- dgsx<2; npu a=% x=2, npu a>% 2s5x<4a,
G)npua<lx<da, x22. npua=2x=2,npna>2x<2, x24a;

B) pH a<—;~ xs54a,x22, npu o'--%- x=12,npu a>% x££, x24a.

II1. H3yuenne HOBOIO MATEPHANA (OCHOBHLIC NOHATHA)
Janzian TeMa SBNASTCA 003 B3 CHOMBCHENX B MATCMATHKS H, HA HAI BTG,

u3ydcHAC o B 8 Knacce cammxom mpexnespessentino. Mo CyTH Jiena B paMxax 1ol
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TeMEl pACCMATPUBAETCA PACTIONOXEHRE KODHEH KBAIDATHOTO TPEXYACHA, YTO
CBA38HO € PEHICHHEM 334 ¢ napameTpani. [MoJoGHEC 3aa4M BHISHIBAIOT
TRYAHOCTH Aaae ¥ yupmaxcs 11 xaaccos. [TosToMy Hal cOBET — OTAOKATH
n3ydeHue Jroli TeMe! Ha 1-2 rofa. Eciy BH pickHeTe I3yuars 3Ty TeMy B 8 Kiacee,
TO npuacpXusaitech § 43 yyeGHuKka. Mol nocrapacMca HIMOXMTL 3TY TEMY B
nocoGuu ana 9 Knacca.

IV. IToaseneume Hroros ypoxa

VYpoxn 8-9. Kormposmaiaa pabora Ne 5 no Teme «Knaaparamie
HepABEHCTBA»
Hem: npoBepka IHAHKI YUALMXCA ¢ HCNOABIOBAHKEM Pa3HOYPOBHEBBIX
BAPHAHTOB. '

Xon ypoka

1. Coo0uretie TeMbl H /1M YPOKA
I1. XapaxTepucTia KORTPOAMROH paboTm

KontponeHag paoTa COCTABACHA B 6 BAPUAHTAX PazTHYHOR CNOXHOCTH
{RapHanTH 1, 2 — cambie MPOCTMC, BAPHAHTE 3, 4 — CAOXHCE M BADHAHTHL 3,
6 — cample cnoxaitic). TIpA 3TOM CROXHOCTD BAPHAHTOP HAapacTaeT HE OUeHb
peaxo. Kaaapif) BapHaHT COISPXRT 6 34044 NPAMEPHO ONMHAKOBOH CIOXHOCTH
{MOXeT OLITh, HECKONBKO C/ICKHEE ABC NMOCACAHHE 3aAAYS).

TIpx nposepKe BapHanToe 1, 2 OLIEHKA «5» CTABHTCA 34 NPABRTEHOE pelseHye
THATH 3a8A'l, OLCHKA €4» — YETRIPCX J01AY ¥ OLCHKA «3» — TpeX 3aay. OnHa 3anava
ABMACTCA PeICPBHOH (WA 3anacHoil) H JAeT HEXOTOPYIO BO3MOXKHOCTE BRIGOpa
yuanmMen. TIpH Taksx Xe KpHTepHaX OLIEHKH B CAYYae BapHAHTOB 3, 4 Raercs
BOTINHKTENLHO 0,5 Gana H B Iy4ac BapHaHTOB 5, 6 — pononHkTeAbHo 1,0 Ganta
{(yuHTEIBas GoMiee BHICOKYIO CIOXKHOCTD 3THX BapHaHTOR). IMosToMY B Cirydae
BAPUAHTOR 5, 6 OLIEHIKY ¢« MOXHO NOMYHTS 33 NPABH/ILHOS PeLcHHE YeThEPEX 3alay.

Bribop eapHaHTOR MOXET OWTL CIENaH YMHTENEM HWIH YYamnMca (DPH 3TOM
YUCO HKIEMIVIAPOB BAPHAHTOB NOIKHO OLITh AOCTATOMHEIM), Pasymeerca,
YUalOHeCH JOMKHH 3HATE O PANTHYHOH CIOXHOCTH BAPHAHTOB M KPHTEPHAX
OLEHKHM KOHTpPONLHOH paboTul.

111. BapmanTu paGomm
KP-5
Bapanawr 1
1. Pewiyré HEPABEHCTRO!
a) x*-3x<0; 6) Zx 4+ 5x=3>0; B) 3x*=5x+420.

2. I'pahMueckH peliKTe HepaseHeTRO x° +2x-3<0.
3, Peumite HepaBeHCTRO METONOM HHTEPBAIOD:

x4+ 2
a) (x+1)x-2)+1)20; 6) xt3 <0,




1. PELINTE HEPABEHCTRO:

&) x* +4x20; 6) 3x*+x-2<0; B} 2x’ -6x+5<0.
2. Tpadmuecky pewnre HepaseHeTeo x* —2x—3>0.

3. Petnrre HEPABEHCTBO METOAO0M WHTEDBATIOB:

x+2

a) (x-3)x+1)x* +4)<0; 6) T3 20.
KP-5
Bapuanr 3
L. PelinTe HEPABEKCTEO:
8) 6x? - x~1>0; 6) 3x-1|<|x+7.
2. IpahHUECKH PEITMTC HEPABEHCTBO!

a) -x*+x+2<0; 6) x’24|x|-3.
3. Pewsre HEpaBEHCTBO MCTOIOM HHTCPBANIOB:

-1-3
8) (2x*+4)x-2)(x* +4x+3)<0; 6) Jx—l—zO.

x5
KP-5

Bapuant 4
1. PelsHTe HepaBeHCTBO:
1) 6x* -11x+3<0; 6) [2x+12|x-3.
2. [paduHcCKH pCLINTE HCPABCHCTBO!
) —x?-x+2>0; 6) x* <€]x-8.

3. Pertiyrre HEPABSHCTBO METONOM HHTEPBANIOB:
— 2| -1
a) (3x?+2)x + 1) (x* - 5x +6)<0; 6) JxxTSO.
KP-5
Bapuawr §
1, Pewiurre HepaBeHCTBO:

a) %%253; 6) x(x+5)-76>5(x-8).
2. TpadmuecKku peLIMTE HEPABSHCTBO: (:c+l)2 <l -|x| .
3. Mpu KAKHX 3HAYEHWAX X HMECT CMBICH BHRPAXCHHE

1
V?-2x-35+
Jio-x °
4. Peure HepaBeHCTRO METOAOM MHTEPBAROB:

x-3-2

a) x’—2x—4820; 6) ax’—(a+4pe+4>0.
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KP-5
Bapuant 6

1. PemidTe HepBBEHCTBO;

X =5x+13
a) — 5=k 6) x(x—7)-18>79-x).

2. hacpmuecky pemure Hepasenctno: (x~1F >1-|4.
3. IIpH KaKHX 3JHAYEHMAX X MMCET CMBICH BHPAXKCHHE!
i .
Jxl+dx-45+
Jll—x ?

4. Pelute HEPABEHCTBO METORAOM WHTEPBANOB!

x-2-3
a) = +dx =2 <0, 6) ax’~(a-2-2<0.

Ypox 10. HTorm KORTpOLAOH paboThl

Hleau: cooGmuTs pesynsTaTel paGoTH, paccMoTpets Hanbonee THNHIHLIE
oiKy, pasobpaTh TPYAHBIC 38034,

Xox ypoxa
I. Coolmetme TemMM M 0eTH YPOKA

11, Mo xonTpomsmoii paboTm

1. PacripenieneHue paGoT 10 BADMAHTAM H PE3YIILTATAM pelueHud. laHHule o
peayneratax paboTu yaobro 3aHocuTe B Tabanuy (na Kaxnod napu
BAPHAHTOB).

o R |y 2 3 | .| s
+ 5
+ 1
- 1
2 1
OGo3HaveHHa:

*+ — YHCAO PCIHBINMKX 3344y NPABHABHO HWIH [TOMTH NPaBHABHO;

1 — YUCIO PELUHBITHX 3311AYY CO SHAYNTENBHBIMI OHHOKAMM;

— — YHCNO He POIMHBINHX 3aA4TY;

2} — ynCcno He peaBlUvX 3anavy. BapHanrt 1, 2 — 8 yueHHKOB.

2. TunuuHble oWHGKH, BOSHHUKIIHE NPH PELICHIEH 3a0a4.

1. HanGonee TpyaHbIE 3a0a4H K HX pastop (YMMTEReM WIH IIKOABHUKAMH,
CHSNABMIMME 3TY 3a8a49Y).

4. Pazbop Bceli xoHTpOALHO# paboTH (BHBECHTE HA CTEHIE OTBETHI
K 3a0AHHAM BapHAHTOBR H pasfop HanGonce TPYIHL BADHAHTOR),



Covposiie DRIpaOoTIH

IIL. Oreersi 4 pememnn

1. Omeent: a}0<xs3; 6)x<-3,x>—;—; B} X ~ A10060¢ YHCNO.
2. Omeenm: =3 <x< 1.
3. Omsem ayxs—1,x22; 6 xs-2,0=x<3.

Bapuaur 2
1. Omseny; s}y x<—4, x20; 6 -l<x<§; B) pelDCHMI HeT.

2. Omsen: x < ~1,x> 3,
3. Omeem a) —15x<3; 6)-2sx<0,x>3.

Bapuapr 3
1 1. 1 3
1. Omeem: a} x<—3, x>5, .6) 4Sx52 .
2, Omeem: ayx < -1, x> 2 Bx<s-3,—-l<sx<],x23.
3.Omeem. a) =3sxs~1,x=2, G)=-5<xs-=-2,x24.
Bapmant 4
1 k. 2
1. Omsem: a) Eﬂmi; G)x<—4, xZE.
2. Omgem:; a) -2 <x< 13 §)4<x5-2,25x54.
3.0meem:a)x=—1,25x53; O6)x<—4,15x53.
Pemennn
Bapuany 5
: xX+3x-3
1. a} B uepasencTne _xIE_$3 NIEPEHECEM YHCHO 3 B ICBYIO YACTh M
x*+3x-3
NPHBENEM BHPAKEHHA K o0MIEMY 3HAMEHATENK:! -—x_|T-350 HAH

x*-9

%12 £0, Penmm 3T0 HEPaBEHCTBO METONOM MHTepBANOB. UncaHTeNb ApOGH
HMELT KOpHH X = 3, JHAMCHATEb — KOpeHb X = —2. HaxeceM TH KOPHH Ha

YHCAOBYIO OCh ¥ PACCTABHM 3HAKH BHPaXCHHA % . Mony4acm peuIcHHe
NAHHOTO HEPABEHCTBA X S =3, ~2 < x < 3,

oy -y

L
-3 2 3 X
Omeem: x £ -3, -2<x<3.
6) Pacxpoem ckobky B sepasenctse x{x+5)-76> 5(x-8), nepenecen Bce
YICHH B JICBYI0 YaCTh M NpHBeAcM nogoGHbe unenm. [Tonyuacm:
X +5x-76>5x-40 MUIH x*-36>0. [Tapabona y=x?-36 HanpaeneHa



Ypox 10, jtrorn xonTposHON pasdores 389

BSTBAMH BBEDX R NepeceKaeT och Ox B TOuKax x = 16. MMonoxuTensHue
3HAYCHUA YHKUMA Y(X) RPUHAMAET pH X < —6 W x > 6,
Omeem: x < —6,x> 6,

2. fina pemerun nepasesicrea (x+1f <1-[x| mocrpoi rpadunat dymxumst
y={x+1} (napaGona, cMENLICHHAN Ha QSY STMHMILY RAEBO) H ¥, =1-|x. Bumso,
970 3KACHHS PYHKIMH ¥, MeHblue 3HabeHHil Gyrxuny ¥, mpu —| <x<0.

Omeem: —1 <x <0,
3. Jannoe BRPAKSHHC HMECT CMBICA NPH BHNOJIHEHHH ABYX HECDABEHCTE:
xX1=2x=3520 u 10=x>0. PercHue ncpporo HepaBeHeTBa X € -5, x 2 7.

PeleHne BToporo KepapeHerea x < 10. Tloatomy 062 HEpaBEeHCTBA BRINON-
HAOTCA MPH X 5 -5, T<x <10,
Omeen: x<—5,T<x <10,

-3-2
4, a) JinA peitieHva HepAPEHCTBA Hmzo METOROM WHTEPBANOB HalaeM
KOPHH YHCAHTENA M 3HAMCHATENA, [N dHcAHTens ne mydaeM |x-3|-2=0 Hu
|x-—3|=2,oncym x=3=12 px=3%t2 e x,=1 u x, =5. B sHaMeHaTenn

HMECM: x> —2x —48 =0, OTKYAR X,, =117 ,T. e Xx,=-6 u x, =8. Hatocom am

KOPHH HA YHCIOBYIO OCh M PACCTABMM JHAKH JAHHOID BRPEKCHIA B HHTCPBAMAX,
ToaysacM pelicHne HepapeHeTBax < —6, 1 Sx<5,x > 8,

+ - + - +

L4 1 ] b hl
-6 1 5 8 X
Omeem: x < =6, 1 £x<5,x> 8.
6) MaHo¢ HepabeHCTRO X — {3+ 4)¢+ 4> 0 NPy @ =0 CIAHOBHTCH THHCHHBIM
—4x+4>0, orxyaa x > 1. Ipu 2 # 0 Takoe HepapeHCTBO KpanpaTHoe. Kopiu

a+42 Ja+4f -162  a+d1(a-4) re x=l u
: 1

2a 2a
x,-%. ITpu o < O napaGona y=ax2-(a+4}t+4 HanpaenicHa BETBAMH BHH3 H

KBA/IPATHOTO TPEXWIEHA X, , =

MPHHHMAET MOMOKHTCILHLIE JHAKHHS NPA -:f<x<l o k %<l). Mpita>0



rapaGiona y(x) HanpasncHa bereaMH Boepx. TTpn 0 < g < 4 perasHn -E-;sl W peileHu:
HepabeHersa x < |, x>£~. Mp 2 = 4 peIIHHA -3-=l H PENICHHC HepaBeHCTBA

4
x<1,x> 1.MNpn g > 4 pemrna %<l H PellIeHHE HEPABEHCTEA x<:.x> 1.
YuurelBad BCC PACCMOTPECHHBIE CIYYaK, NMONYIHM OTBET.
Ormem:npua<oi<x<l;npna=0x< Lnpr0<a<dx<l, x>i;npn
a a

4
a=m4x<l,x>l;npua>4 x<;—,x>l.

6
x*-5x+13 :
1. a) B HepaBeHCTPE 72—-—-91 NepeHeceM Yucno 1 B AeByIO 4acTh M
NpUBeaeM BHpPaXEeHUA K o0IeMy 3HAMEHATSAW, -—x-z_—s_f%lé—lso HAH
Xx

xz;ﬁw 0, wm —&lso Petisiine 370 HEPABEHCTEO METONOM HHTEDBATIOR.

Yucnurens apobH MMEeT KOPHH X = 3 (BTopoil KpaTHOCTH), 3HAMCHATEND —
KopeHk x = —4, Hanecem 5TH KOPHH HA YHCNIOBYIO OCb B PACCTABMM JHAKH

BHpAXEHHA %‘I TonmyyaeM pelLeHre SIAHHOIO HepaBeHeTBa X < —4, x = 3,
- N+ Y o+
b 1 -
-4 ©) X

Omeem: x < —4,x= 3,

6) Packpoem ckoGku B sepapenctse x{x—7)-18>7(9-x), neperecem see
YAeHH B ACBYI0 4acTb M RApuBeaesM noaoGHuie waeHH. MMoayyaem:
x*~7x-18>63-7x Win x*_g8j>0. MapaGona y=x’-81 nanpasnena
BCTBAMHR BBEPX B NepecekaeT och Ox B Toukax x = 9. [onoxurensHoie
3HaYeHHA HYHKUMA WX} NPAHHMAeT NP X < -9 ux>9.

"Omsen. x < =9,x>9,

2. ins pellieHHs HepaBeHCTsa (x—-l)’>l-|.t| noCTPoRM rpadHKK QyHKLRIH

= (x~1)' (napaGona, CelLicHHAA 1A OIHY eAMHHLLY BTIpaBO) M Y, = 1—|] . Bumio,

Y10 3aucHMA QyHKIH y, Somnine sHaucHul dynxnm y, mpux<0ux> 1.

Omeent: x<0,x> 1.



Ypox 10. Hrom xowponsHol padors: 391

3. JavHOE BHPAKEHHE HMEET CMBICHA [IPH BHMONHEHWH ABYX HepaBeHCTR:
xitdx—45=0 9 [1—x>0. Pewenye Nepeoro HepapencTeax < —9, x 2 5,
PemeHue pToporo HepaBeHcerha x < 11. Mostomy o6a MepaseHeTBa
BNROAHAWTCH MPU X< =9, §sx < 11,

Omeem: x$-9,5sx<1l.

-2-3
x+4x -2}
KODHH SHCAHTENS W SHamestatens. [l wicantens nomydac [X—2—-3=0 wm

4, a) [Ins peiieHKA HepaBeHCTBA £0 MeTOAOM HHTEPBANOB HakREM

-2 =3, omyan x-2=13 ux=2%3,ze. x,=~1 u x, =5 ina snamcrarens

nMee: x? +4x~21=0,0mKy8a X,, =215 T.¢. x;==7 1 x, =3 . Hanecem s
KOPHH Ha HHCIOBYIO OCh H DACCTABHM 3HAKH JAHHONO BHPAKEHHA B HHTEpBAaX, "
MomyuaeM peenie HepapeHeTsa —7 < xS —1,3<x<5.

R S S

7 —1 3 5 X
Omeem: ~T<x<—1,3<x<5.
6) Jaxuoe HepaseHcTBO ax’—(a-2)x-2<0 mpu @ = Q cTanOBHTCH
JHHCHHEM 2x -2 <0, oTkyaax < |. [1pn 4 0 TAKOS HEPaBEHCTBO KBAAPATHOE,

a-—2:t~J(a-2)’+Sa ___a-2:l:(a+2) e

2a 2a

KopH# KpagpaTHOro TpeXwieHa x,, =
x=1n x,=-%. fipu ¢ < —2 napabona y=ax’-(a-2)x-2 Hanpaanena
BETBAMH BHH3 H NPHHHMAET OTPHUATENbHEIE 3HAYEHUA MPH xcwé Hx> |
2 2
Tk —;<l). TIpu g = —2 BeAWIHHA —;-=l H pellicHHe HepaBeHcTBa X < 1,
2 2
x> 1.[Ipu -2 < a <0 peHIHHA -—:l->l H pelicHHe HepaBeHeTBaXx < 1, x>—;.
TMpu a > 0 napabona y(x) HanpagleHa BCTBAMM BBCPX M NMPHHHMAET

2 2
OTPHUATENMBHEES 3HAYCHHA NPH — <x<l (E K. BeJIHYKHA -;—<l ). YurTeiBas

BCE PACCMOTPEHHBIE CIYYaH, OAYYACM OTHET.

Omsem: npr a < -2 x<—%,x>l;npna=—2x<!.x> Lmpu—2<a<0x<l,

2 2
x>=—;npua=0x<1;rpua>0 —;<x<|,



Vpoxll Hommomxsaumoﬂpaﬁmnome
«KpazpaTnnic REPABCHCTRA»

Hean: MOBTOPHTL OCHOBHBIE CBENEHHA NO TEME M PELUCHHE THITHYHEIX 3a0aY.

Xox ypoxa

L. CooGiiesine TeMbl H DRTTH YPORA

IL. Tlosropeune MaTepuana (OCHORHME CBEACHMA)

Ecnn B ieB0#t YACTH HEPABCHCTRA CTOHT KBANPATHHI TpeXyAeH, 8 B Npasoil —
HY/b, TO TAKOE HEPABSHCTBO HA3HIBAIOT KBANPATHHM. Penenrem nepasencrsa ¢
QAHWM HCH3BECTHEIM HA3BBAIOT TG SHAYCHHE HEMIBECTHOTO, [IPH KOTOPOM 3TO
HepapeHCTBO o6pallaeTcA B BEpHOE YHCAOBOE HEPABEHCTBO. PemnTe
REPABEACTRO Q3HAYAET HAWTH BCE €70 pellieHNA HIM YCTAHOBHTD, UTO HX JIET.

Ananumiveckiit crocol petteNNa KBAZPATHOrO HEPABEHCTBA OCHOBAH Ha
PRINOKCHHH KBAZPATHOTO TPEXYACHA HA MHOXKHTCIAH W paccuorpcunu
COOTBSTCTRYIOWCH CHCTEMB THHEHHEX HEpaBEHCTE.

Ksaxparwunas dysxnus sagaercs dopmynokt y=ax’+bx+¢ (rae o = 0),

Mo3aToMY pewenme KBANPATHOTO HCPABEHCTBA CBOSHTCA K OTHICKAHMIO HYACH
KeaapaTHUHON QPYHKUNK W TIPOMEKYTKOB, HA KOTOPRIX $YHKIMA NPHHHMAET
NMONOXHUTENLHBIC WIH OTPHUATENLHEE 3HAUMCHIS.

Ana paEeans KBAAPATEON HEPABEHCTRA ¢ HOMOIMG MPRPEEs HYXKHO;

1) onpeaenuTe nanpanacune nersedi napaGoaw no 3Haky crapuwero
koatbdHuMeHTa KBaIpaTHYHOH GyHKUNHK;

2} HallTH KOPHM COOTBETCTBYIILErO KBAAPATHOrO YPABHEHHA MAH
OTIPEAS/IMTD, MTO HX HET;

3) noCTPORTS KNS rPadExa KBaAPATHIHOH DYHKUKEH, HCIIONLIYA TOUKH
nepeceueHHA (MM KACAHNA) ¢ OCBIO Ox (6CAH OHM €CTb);

4) no rpaduKy onpERCANTE NPOMEXYTRN, Ha KOTOPBIX QYHKIHA NPHHAMACT
HYXHHE JHAYCHMHSA.

ITpM peLLieHHM HEPABEHCTE YACTO UCTIONDL3YETCH METON IITTePBaA0s. Ins sToro
HYAHO:

1) Baiiv KOPEE PACCMATPHBAEMONO MHOTOYNEHA,

2) OTMETHTS 3TH KOPHE (C YHCTOM HX KPATHOCTH) HA 9HCIOBOR OCH;

3) B moboll Touke (He cosnanawuiefl ¢ KOPHAMH) ONPeOCARTE IWAK
MEBOTOLICHA

4) NOCTPORTS AMATPAMMY 3NAK08 MHOMOURCHA;

5) BMOHCATL HPOMEIKYTER, Ha KOTOPHIX MHOTOWICH IPUHHMAST HYXHbIS
JHaYeHHA.

HI. 3azamse 53 ypoue _

Nt 687 (1); 688 (5); 690 (3); 631 {3); 694 (1); 695 (3); 699 (1).
IV, 3apanme 5a aoM

Ne 687 (3); 688 (6); 690 (4); 691 (4); 694 (2); 695 (4); 699 (2).
Y. Hoasenenne RTOTOB YPoKa



poie 12--13. Saverran patoma no Towe «Keagpd

Vpoxn 12—-13. 3avernas pabora no Teme «Knagparunie
HepapeHCTBAY
A{eas: npoBtpxa IHAHUIL YALINXCA N0 BAPHAHTAM OAWHAKOBOH CIOXHOCTH.

Xox ypoxa
1, Coolmenme TeMEI N [EAH YPOKS

1L, Xapaxrepucraka 3avernofi paborat

Tlo cpaBHEHNIO ¢ KOHTPOALKOI paGoToll B 3a9eTHON YBENUYCHO KOIMYCCTED
3azaHHR. COOTBETCTBEHHO, ¥ YYAUIHXCA BO3PACTACT BO3MOXHOCTD BHOODA 3a1ay.
Bee 3ananua pasburel Ka TpH 8aoka A, B i C. Cameie npocTsie 3a0A4H HAXOAATCH
B 4acTH A, Gonee caoxnbie — B vacTH B, emle cnostee — B vyacti C, Kaxnas
3anaya M3 A olicHuBaerea B | Gann, w3 B — 8 2 Ganna, 13 C — 8 3 Gana. [Tostomy
32 NIPABHALHOE PeilleHMe BCeX 33134 GIoKa A MOXHO Noiyuuts 7 Gaanos, Gnoka
B ~ 8 Gannos H 6roka C — 9 Ganoa (peero 24 6amna). OLeHKa «3» cTABUTCA 33 6
Sannos, ouelka «4» — 32 10 Ganios, oLleHKa «5» — 23a 4 Gawos,

Tak kak 373 paboTa ABNACTCH JAYETHOW, TO B HES HE BRIIOYCHD MPYWHLM-
A1anbHo HOBLIE 3anavd. TloaroMy pasbopy 3allaHuH paboTH OTAENBHOID
3aHATHA MOXHO K HE MOCBAATL (DEIICHHA 32884 MOTYT ObiTh BHIBELLICHN HB
crerae). Jing cTeHAOBOrO pasMeileHHA pasfop 3aAaHNH NPHBORHTCH.

1L 3aganna 3aweTnoll paGoTu

A

PelunTe HEPABCHCTBO!

L x*-5x+620; 2. (x+1)x-2)s0;

3. 6x2+x-220; 4, Mﬁlso.

x+3
2% x+3
5. Baliaute BCe peticHMA HEPABCHCTER —9—5—3—-, NpHHALNCXKAINE
NPOMEXYTKY =2 Sx <2,

2
6. TIpu KAKIX 3HAYEHUSX X KMELT CMBIC BRIPAKEHHE ?;-JC’ -4x 9

7. Fpauseckn pemmte Hepasercrso (1-x)x+3)20.
B

8
8. Moxaxure, 1o apols =233 TPH BCCX X TIPHHHMACT NONOKHTALHbIC
3HAMEHHA.

9. Hatlawte ofinacts oripeneneHna BHpaxeHus %ﬂ

10. Mpy kaxix 3HAYSHHAX NaPAMETPA @ YUCN0 4 ynonncT;opser HEPaBCHCTBY
2 -3+ 2apx+3-2a>0?

11, Pemmre HEpaReHCTBO %‘;:?-SO.



C )
12, Pemnre Heparericreo (x* —5) —10{x?—5)-1150.
13. HailaMTe HaMeHbiliee LeN0e FHAMCHHE NEPEMEHHOR @, MPK KOTOPOM

HMEST CMBICA BelpaxeHie 202 +le+12 +410-3¢-4*
4. [MpH KakHx 2HAMEHUAX MNapaMeTpa ¢ HEPaBEHCTBO
X2 ~(2a+2)x+3a+7>0 BHNONHACTCA NPH BOEX IHAUCHUAX X7

TV; Paz0op 2ananmii 3a9eTaoi paioma

{.Omgem: xs2,x23. 2. Omaem: —15x<2.
|

S.Quwn:xs-—%.x?i. 4, Omsem: =3 < x4,

5. Omgem: -1,5€x<2. 6. Omeem:x<0,x26.

7. Omeem: =3 sxs 1.

8. Ykasanue: B 3HAMCHATCAC ApOGH BHIACAHTE NONHER KBAADAT Pa3HOCTH.
Omegen: 1OKa33HO.

9. Omeem: x < =3, -3<x%2, —;-Sx<3,x> 3

10. Omeent: a5 2,3,

11. Omaem: 0 < x < ], x= 3.

12. PelUMM WEPAaBEHCTSO METONOM HHTEPBanoB. CHavala HaiineM KOpPHH
MHOTOYICHA. BBeneM HOBYIO NEPCMCHHYID 7=x7 =5 H TOAYYHM KPaapaTHOe
ypasteHHe s _](s-}}=0, KOPHH KoToporo f,=-1 u #,=11. BepHemea k
NIEPEMEHHOMN X H AMeeM ypasHeHHe: x° —5=—1 (xopHu X, =32)n x*-5=11
(kopHH X,, =14 ), OTMETHM ITH KOPHA Ha YUCAOBOH OCH H PACCTABMM 3HAKH B
APOMEXYTKAX.

S 2 a2

-4 -2 2 4 X
Ha OCHOBAHMH AHAPAMME] 3HAKOB BLINMKCHIBAEM omgent; —~4 <x<—2, 2<x <4,
13. JlaHHOEe BLIPAXCHHE HMEET CMBICI, €C/IH NOOKOPEHHEE BHPAKCHNS
288 +1la+1220
HeorpHuaTentHEL, [TomyuaeM CHOTEMY KBAPATHEIX HEPABCHCTD 10-3a—a* 20

as-4,az-15
Peman kakjgoe W3 HepaBeHCTB cUCTEME], Haltiem | 5<as? . MoaTomy

PElLICHHE CUCTCMB HEPABCHCTB —3 < a < —4; —1,5 < g < 2. HaumeHblllee nenoe
SHAYCHIC NCPCMEHHOH g, BXOAALICH B 9TH TPOMCKYTKH, @ = —5.

Omeaem: g = —5.

14. OxeBHARO, 9TO AAHHOE HECPABCHCTBO BHIMONHACICA NP BCCX 3HAME-
HUsIX X, €GN AHCKPHMHHAHT KBAAPATHOTO TPEX'WIEHA OTPHLATENbHbIH, Hallnem

§=(a+l)'—3a-7-a’——a-—6. Meayyaem HepabeHcTBO @2—a—6<0, ero

peuicHue —2 < g < 3.
Omeem: =2<a <3,
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