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.




25-28. 3aveTHan 110 TOMS M ux coodicTee» 93

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:



Yoox S0, PRUWOHENEHEIE C/a 17

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.
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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



Ypox 31. Vippauporanshivie 4nena 123

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,