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BBEOAEHHUE

CyllecTBYIOT AiBa OCHOBHbIX cnocoba opraHu3aLmm yuebHbix nocobuit ans noarotoskun K FTMA n EM3.
B ogHOM c/lyyae oHU pa3buMBaloTCsa NO HOMepam 3aaHuin (MMEHHO TaK, Kak 3TO BbIFAAUT B BapuaHTax
3K3aMeHa), B Ipyrom — o Temam Wamn pasgenam maTeMaTUKu.

MHe npeacTaBafeTcs, 4To A4nsa noArotoBku K T’MA-2012 (B oTanume ot EMND) 3HaunTeNbHO Nyylle
noaxoAmuT BTOPOM, «TEMATMUYECKNI» cnocob.

3TO0 CBA3AHO C TEM, YTO BO MHOTMX ONyb/IMKOBaHHbIX cCOOpHMKax BapnaHToB MA HeT KeCcTKoM NpuBA3KM
MaTeMaTUYEeCKMX pa3aenos 3a onpeaesieHHbIMU HOMepamm 3agaHui. Tak, Hanpumep, 3agaHue Nel3 B
HeKoTOopbIX CObOpHUKax BapnaHToB TMA MOXKET BbIrA4eTb KaK «pelimTe HepaBeHCTBOY, B APYrnX — ObiTb
TEKCTOBOW 3aga4yei, uan, Hanpumep, 3afaHMeM Ha BblYMCNEHNE BEPOATHOCTM.

TaK KaK e B 3TOM C/ly4ae MOXHO Pa3yMHO roToOBUTbCA K 3TOMY 3ap,aHmo?

Takana Hepasbepuxa — 06blYHOE ABAEHME AaXKe BO MHOTMX BECbMA M3BECTHbIX COOPHUKAX YKe He
nepsblii rog. OHa HAaCTOJ/IbKO PAcNPOCTPAHEHA, YTO MOXKHO NPELNO/IOXKUTbL: UX aBTOPbl HAMEPEHHO
CO3at0T C/I0XKHOCTU, YTO HA3bIBAETCA, KHAa POBHOM MecTe». [lpyroro 06bACHEHUA 3TOMY 5l HE HAXOMXKY.

lopa3no pasymHee 66110 Obl 3aKPENUTL 33 KaXKAbIM HOMEPOM BapuaHTa CTPOro onpegeneHHoe
3agaHue (Kak 3To 1 caenaHo B BapuaHTax EM).

Ho 3Ta npocras 1 3apaBas (Kak MHE KasKeTCs) MbIC/b KaK-TO L0 CUX NOP HE MPUXKMUAACh B y4ebHOM
nuTeparype...

MMeHHO no3Tomy (M ToNbKO No3aTomMy) npegnaraemoe Huske Mocobue
«TMA-2012 NO MATEMATUKE A8 «HAMHUKOB»: COBETbI PENETUTOPA»
COCTaB/IEHO B HEKOEM YC/IOBHOM TEMATUYECKOM MOPALKE KOT NPOCTOrO K CIOXKHOMY»:
Yucna — BbipaxkeHna — TeKcToBble 3a4aun — YpaBHeHna — HepaseHcTBa.

MockobKy 310 NMocobue npesHasHaYeHo A/1A K4aNHUKOBY», B HETO BK/IOYEHbI HE BCE 3a4aHusA
BapuaHToB [MA, 1 aarke He Bce 3aaaHus ero 1-i yactu.

Al pewmnn orpaHNYMTBLCA TONIbKO 3aZaHuAMM No Anrebpe, oTbpocms Bce 3agaHKnA no NreometTpum u
BepoATHOCTU cobbITUIN (BOBCE HE MOTOMY, YTO OHU C/I0XKHEE — MPOCTO anrebpandeckme 3a4aHuA B
BapuaHTax 'MA aBHo npeobnagatoT).

[ymato, 4To 1 3Toro ByaeT AOCTAaTOYHO A5 TOro, YTOObI «MPOCTO CAATbY» 3TOT IK3aMEH.

Bce TO CyLECTBEHHOE, YTO 0BbIYHO NMPUHATO NUCaTb BO BBEAEHUM K PA3/IMUHBIM KHUMKKaM,
Bbl HangeTe Ha caiTe http://www.EGEprosto.ru.

CBOW OT3bIBbI U NOMKeNaHMA (€C/IM OHU BAPYT HEOXMUAAHHO 0bHapyatca ©)
Bbl MOXETe OTMNPaBnTb MHe Yepe3 MeHto «OBpaTHasA CBA3b» 3TOro canTa.

B TeyeHuMe y4yebHOro roga A NAaHUpPYO MHOTAA 06HOBASATL TEKCT Mocobus.
3T 06HOBNEHMA MOTYT BbITb CBA3AHbI KaK C BO3MOXHbIMU U3MEHEHUSIMU B cogepkaHum [UA,
BHECEHHbIMM ero paspabotymkom (PUNMN),
TaK M C NOXKeNaHUAMM N 3aMeYaHUAMM YnuTaTenei.
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B HUXKHeW YyacTn TUTyNbHOro nncta NMocobus ykazaH HOMep ero Bepcumn.
Hanpumep, 1-a Bepcua B aTom y4yebHOM roay ob6o3HavyeHa Homepom 2012.01.

ana «YMAUHUKOB»:
COBETbI PENMETUTOPA

| »(Bepcua 2012.01)

El Corto

NMOCOBUE
«TMA-2012 NO MATEMATUKE ANA «YAMHUKOB»: COBETbl PENETUTOPA»
pa3mMelLLL.aeTca HEKOTOPbIMM NOCETUTENAMM CailTa A8 CKAYMBAHMA HAa A0BObHO HONbLIOM KOIMYECTBE
ApYyrux catos NoL0OHON HaNPaBAEHHOCTM U UHbIX MHTEPHET — pecypcax.
Ecnu Bbl ckavanu MNocobue He Ha caitTe aBTopa http://www.EGEprosto.ru,

a rge-To Ha APYrom pecypce — BOSMOXKHO Nepes, BaMu ycTapeBLuas Bepcus.
Ob6paTnTe Ha 3TO BHMMaHwMe!

*KENAKO YCNEXOB B PABOTE!

ABTOP
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1.9HCAA

MpuBeaeHHbIe HUXKE NPUMEPbI TUMOBbIX 3a4aHKi TUA pa3buTbl MHOI Ha 5 TeMaTUYecKux rpynn.
HasBaHuAa aTux rpynn BbI6paHbl 4OBOALHO YCIOBHO — OHM MPOCTO OTPAXKAIOT CMbIC/ COAEPKALLUXCA B

HUX 3aaHUN.

B peanbHbix BapuaHTax [MA, a TakKe B pas/IMyHbIX COOPHMKAX NPUMEPHbIX BapMaHTOB NOA06HbIe
3aZaHnA MOryT GOPMYINPOBATLCA MHAYE. XOTS UX CMbIC/ OCTAETCA NPEXHUM.

1.1. «<HAMQWUTE TOYKY HA YU C/IOBOMN OCU»

MPOCTO...

3AAAHUE 1.1.1. HA KOOPAUHATHOMN NPAMOW OTMEYEHbI TOYKU F, E, K, P
(CM. PUC. 1.1.1) . OAHA U3 HNX COOTBETCTBYET YNCNY v79. KAKAA 3TO TOYKA?

1) TOYKA F  2)TOYKA E 3)TOUYKA K 4) TOUKA P

PUCYHOK 1.1.1
1-M 3TAN: PABOTA C PUCYHKOM, BbIYMCNEHUA.

B 33a4a4ax TaKoro TMna NPaKTUYECKM BCe NOHATHO CTaHOBUTCA U3 PUCYHKA.

3anucas umcna 8,9, 10 8 sBuae v64, V81,v100, cpasy MOXKHO NOHATL, 4TO uncao V79 (Touka E)
HaxoauTcA 61M3KOo OT «9» K cnesa oT Hee. Touka F (Kak BO3MOXHbI BapuaHT), KOHEYHO, TOXKe

HaxoauTcA fieBee «9», HO OHa HaxoAMUTCA ropasao 6amke K 8 = v 64.
2-M 3TAM: NPOBEPUTb NOJIYYEHHbIW PE3Y/IbTAT.

3-1 3TAN: BHUMATENBHO (!) 3ANUCATb OTBET.
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SAJAHUE 1.1.2. HA KOOPAWUHATHOMN NPAMOWN OTMEYEHbI TOYKU A, B, C, D
(CM. PUC. 1.1.2). OAHA U3 HNX COOTBETCTBYET YNCANY (—V10).
KAKAA 3TO TO4YKA?

1)TOYKA A 2)TOYKA B 3) TOYKA C 4)TOYKA D

A B8 C )
R e s At
I I I
ViE V& -\F

PUCYHOK 1.1.2
1-M 3TAN: PABOTA C PUCYHKOM, BbIYMCNEHUA.

B oT/nume oT npeabigyLuel 3a4a4m, 34ech BCe YMCIa — OTpULATeNbHbIE. A 3HAUYUT «pacKkaagKa» ymcen
Ha YMCI0BOM OCM MEHSeTCA Ha MPOTUBOMOJIOMKHYIO.
Yucno —/10 6yaeT HaxoauTbCa 6AM3KO M cresa oT unucna —3 = —/9 (ana cpasHeHus: uncio +v10

HaxoauTca 61M3Ko 1 cnpasa oT +3 = +1/9). 31o cooTseTcTByeT OTBETY No2.
2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/NbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

SAAAHUE 1.1.3. HA KOOPOUHATHOW NPAMOM OTMEYEHbI TOYKMU A, B, C, D
(CM. PUC. 1.1.3). OAHA N3 HUX COOTBETCTBYET YNCAY v610.
KAKAA 3TO TOYKA?

1) TOYKA A 2)TOYKA B 3)TOUKA C 4)TOYKA D

A B C D
—o——— Ot

24 Vétdgs 26
I

\ W
Vsze \ézs Ve

PUCYHOK 1.1.3

1-M 3TAM: PABOTA C PUCYHKOM, BbIYMUCNIEHUA.

M onsaTb ucTopua noeTopseTca. HaHOCMM Ha ocb, NpeABapuTe/IbHO MOCYMTAB «B CTONOMKY 3HAYEHMUS
2424 =576, 2525 =625, 26 - 26 = 676 (He 3anomuHaTb Xe Tabnuuy KBagpatos uncen!).

OueBungHo, uto V610 cooTBeTCTBYET TOUKe B. BbibUpaem BapmnaHT No2.
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2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-1 3TAM: BHUMATENLHO (!) 3ANUCATb OTBET.

Cnepytoulan rpynna 3afaHuii cBa3aHa co CpaBHEHMEM YUCE.
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1.2. «PACNO/IOXKUTE B NOPAAKE ™ UIN | YNCNA»
3AAAHME 1.2.1. PACMOJIOXUTE B NOPAAKE BO3PACTAHUA YUCNA 11; V133; 82

1)8v2; 11; V133 2)+V133; 11; 8V2 3)11; 8vV2; V133 4)11; V133; 8V2

1-M 3TAM: BO3BECTU UCXOAHbBIE YNCNA «B KBALPAT». PACNONIOMUTb MONYYEHHbIE, A 3ATEM
NCXOOHbIE YNCNA B MOPAAKE, 3SAAAHHOM B YC/TOBUN.

MNTaK, ncxoaHble Yncna TakoBbl:

11; V133; 8V2.

Mony4ymm U3 HUX LPYron psag, Yncen:

1% (V33) 5 (8v2) .

Bbluncanm Bce uncna HoBOro paga:

112 =121

(V133)° = 133

(8\/5)2 =(8-\/5)2=82-(x/§)2=64-2=60-2+4-2=120+8=128
Pacnonoxum nosnyyeHHble YMcna B NOpALKe BO3paAcTaHMA: 121; 128; 133.
3HAuUT, UCXOAHbI psAa uncen byaeT pacnoNoXKeH B Takom nopsake:  11; 8v2; V133.
Bbibupaem BapuaHT oTBeTa 3).

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AAQAHUE 1.2.2. PACMONIOKUTE B NOPAAKE YEbIBAHUA YNCNA 7+/3; V141; 12

1) 7V3; 12; V141 2)7V3; V141; 12 3)12; V141; 7V3  4)V141; 12; 7V3

1-M 3TAM: BO3BECTU UCXOAHbIE YAC/A «B KBAAPAT». PACNIONOXUTb NOSTYYEHHBIE, A 3ATEM
NCXOOHbIE YNCNA B MOPAAKE, 3SAAAHHOM B YC/TOBUN.

MTaK, CXoaHble YNCna TaKOBbI:

7V3; V141; 12.

Mony4ynm 13 HUX apyroi psag uncen:

(7V3)'s (VIFD)'; 122

Bbluncanm Bce yncna HoBOro paga:

(7V3)' = (7-V3) =72 (v3)' =49-3=40-3+9-3 = 120 + 27 = 147
(VIa1)" = 141

122 = 144

Pacnonoxum nonyyeHHble Yucna B nopsagre yooisaHuA: 147; 144; 141.

3HAYUT, UCXOAHbINM P YMcen byaeT pPacrnosioKeH B TaKOM NopaaKe: 74/3; 12; V141.
Bbibupaem BapuaHT oTBeTa 1).
2-W 3TAN: NPOBEPUTb MOJYYEHHbIN PE3Y/NIbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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2. BBIPAXXEHHSA

2.1. «<HANAUTE 3HAYEHWUE BbIPAXKEHUA»

MPOCTO...
~.BbIGepH NyTb !

SAQAHUE 2.1.1. HAMOWTE 3HAYEHUE BbIPAXEHUA 1,4x3 +0,3x — 2 MPU X = —2.

1-M 3TAN: BbIEOP CNOCOBA PELLEHWA; BbIYMCNEHUA.

Y70 KacaeTcA Bbibopa cnocoboB pelweHna NogobHbIX 3a4aHMI, TO UX MOXKHO YC/IOBHO pa3aennTb Ha ABe
rpynnoi:

v Cpasy «Tyrno noActaBuTb» Yncna BMecTo byKs (34ecb, Hanpumep, BMECTO X NOACTaBUTb —2) 1
nepenTH K BbIYUCAEHUAM;

v/ CHayana Kak-To npeobpa3oBaTb MCXOAHOE BbipaxeHue (yBUAETb B HEM GOPMYY COKPALLEHHOTO
YMHOEHWA U MPUMEHUTb ee, NPUBECTM APOo6U K 06LeMy 3HaMeHaTeto U TaK Aasee), a TObKO
nocJsie 3Toro NOACTaB/AATL B HEMO YMCAA.

B 3TOM npumepe MyapuTb He HYXKHO — Cpasy NOACTaBAAEM B UCXOAHOE BblpaXKeHue X = —2:

1,4x3 +0,3x2 -2 =1,4(-2)3+0,3(-2)>-2=1,4(-8)+03-4—-2=-14-8+0,3-4—-2 =
=-112+12-2=-10-2=—-12

2-M 3TAN: NPOBEPUTb NMOJTYYEHHbIW PE3Y/IbTAT.

3- 3TAN: BHUMATENBHO (!) 3ANUCATb OTBET.

-12
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SAAAHUE 2.1.2. HAMAUTE 3HAYEHUE BbIPAXKEHUA 3x + 2y? MPU x =

[ N4

1
;y—z-

1-M 3TAM: BbIEOP CMTOCOBA PELLIEHMWA; BbIYUC/IEHUA.

M 3pecb, o4eBuaHO, Npeobpa3oBbiBaTb HEYEro — MOACTABAAEM YMC/Ia B UCXOAHOE BblparKeHue.

iz 3.5 2 (1> 35,21 o 3.5 2:1_15 2 _15-2 2.3
= — . — —_ | — = — . — —_—e— = (%) = —— —_—m— _——= — —_—

YTy E1712) T1671 1.6 14 6 4 6-2 "2-3

_30 6 _36_

12 12 12

3anMcaHHOoE BblILLE BbIYMCAEHME MOMKHO BbIIO «3aMyCTUTb» U N0 HECKO/IbKO APYroMy MyTu, Hanpumep, ¢
mecTa (*) Takum o6pasom:

(*) =< cokpaljaeM YUCJAUTENN U 3HAMEHATENN >= +

B
N| Ul
B
N| -
Il
N Ul
+
N| -
Il

Il

w

A MOKHO (Npu KenaHnun) npuaymaTb eLie YTo-HNbyab.
2-M 3TAN: NPOBEPUTb NMNOJIYYEHHbIM PE3Y/NbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3AQAHUE 2.1.3.  HAWAWTE 3HAYEHME BbIPAXKEHUA G;‘T‘yy MPU x=0,5 y=1,5.

1)0,66 2)1,5 3)1,33 4)0,75

1-M 3TAN: BbIEOP CNOCOBA PELUEHUA; BbIYUCEHUA.

B aTOM Npumepe 3HaueHns «BYKOBOK» AaHbl B AECATUYHBIX YMCNax. [oXoxKe, UTo NepeBoanTb UX B
npocTble Apo6u 34eCb HE HYXKHO

1 3
(npy HeobXxoAMMOCTU MOKHO BbiN0 caenatb 3ameHy 0,5 = > 1,5 = E)'

MoAacTaBaAem YMCAa B KUCXOAHUKY:

6x—y 6:05-15 3-15 15 15
x+y  05+15 2 2 20

MoCcKoNbKY BCe OTBETbI AaHbl B AECATUYHBIX YACIAX, U HAM HYXKHO OTBET NPMBECTU MMEHHO K TaKOMY
yucny. enaem nocnegHui pblBoK:
15 15-5 75

20-20.5 100 %7°
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JTOT XKe PbIBOK MOXXHO CAeNnatb 1 No-Apyromy:

15 7,5
20 10

=0,75

Nnun Kak-HMBYab elle (B TOM YMCE, HAUMHAA He C g , @ C APYroro Mecra LLenoyKmM BblYUCIEHUIA).
MNonpobyiite, 1y Bac noay4mtcs!

2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/NIbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3AAQAHUE 2.1.4. HAWOUTE 3HAYEHME BbIPAXEHUA ——;—i nPnM x=1, y=

1-M 3TAM: NOACTAHOBKA YUCEN BMECTO BYKB, BbIYUC/IEHUA.

MOCKONbKY HUYEro Apyroro He BUAHO, Nonpobyem NOACTaBUTL YMCAa:

BoTt 1 Bce! Bce okaszanocb coBcem He 601bHO ©.

B aTom npumepe ropasgo xyAwnm nytem 6bii1a H6bl NONbITKA NPUBECTM BCE TPU 4pobu 0bwemy
3HaMeHaTesto NPAMO B byKBax. 3To NpUBeso bbl K 4OBOJILHO AVKOMY U MEHee NPUATHOMY
npeobpasoBaHuIo:

7 1 1 7xy—-1-3y—-1-3x 7xy—-3y—-3x 7-1-3-3-3-3-1 21-12 9

_____ —=1
3 1 3 3xy 3xy 3-1-3 9 9

X0TA, MOXXHO MATW N06LIM NyTEM, MNLLb 6bl OH NPUBOANUA K NPaBUIbHOMY OTBeTy! PelleHHbI npumep
MOKa3blBAET, YTO HYKHO XOTb HEMHOTO NPOAYMbIBaTb BO3MOHblE BAPUaHTbI BbIYUCAEHUIA.

CoenaiiTe naysy, He TOPONUTECH, U MOMKET ObITb Bbl HallaeTe 601ee NPOCTOM BapnaHT AeUCTBUNA, YeM
nepsbIi NPULLIEALNIA B TONOBY.

2-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.
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3- 3TAN: BHUMATENBHO (!) SANUCATb OTBET.

< 2
3AAAHME 2.1.5.  HAWAWUTE 3HAYEHME BbIPAXEHUA (a® + 2ab +b?)" NPU a+b = 2.

1-M 3TAN: BbIBOP CMOCOEBA PELLIEHWNA; BbIYUCEHUA.

Mpw pasrnsgblBaHMK 3TOFO MPUMEPa BbISCHAETCA, YTO YMCAa B HEro 0co60 M He NOACTaBULb, TAaK KaK
yemMy paBHO a W b NO OTAENbHOCTM — He U3BeCcTHO. MpoaoKaem pasrnaabiBaThb...
BHYTpM CKOBOK y3HaeTca 3Hakomas dopmyna (a + b)? = a? + 2ab + b?. B atom-To u aeno!

(a® +2ab +b*)? = ((a+b)»)?* = (25)* =4* =16
2-V1 3TAN: MPOBEPUTb MOIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

16

SAJAHUE 2.1.6. HAMAOUTE 3HAYEHME BbIPAXEHUA

(a—1)? 3b

% " @_zpp "M a=5Hub=3.

1-M 3TAN: NOACTAHOBKA YUCE/I BMECTO BYKB, BbIYMCNEHUA.

A aTto Y€ YTO-TO 3HAYUTE/IbHO bonee «HaBOPOYEHHOE». N uto C 3TUM ﬂ,e.ﬂaTb?...
KoHeyHo, pa3F}'IFIAbIBaTb! B ntobom C/Qlydae 4Yncna scerga noacrtaBuTtb ycneem.

Mbicnb 1: «pacnakoBka» BbipaxeHuii ()% no GopMyaam COKPaLLLEHHOTO YMHOMXEHWA NpUBeAET K
ABHOMY YC/IO}KHEHMIO K UCXOAHMKA» C HEMOHATHbIMM BbIrO4AMM.

Mbicnb 2: npusecty obe Apobu K obLiemy (oanHakoBomy) 3HameHaTento 4(a — 2b)? Toxe BbizoBeT
Ky4y BbIYUCAUTENbHbIX TPYLAHOCTEWN. ..

Mblicnb 3: a MOXKeT BCe-Taku «Tyno NoAcTaBuTby uyncna? MNpobyem:
(a—1)? 3b (5-1)? 3:3 16 9 16 9
4 (a—2b)2 4 (5—2-3)2 4 (-1)2 4 1

[a, 3TOT BapMaHT OKa3asicA ropasfo /yylle ocTanbHbIX. Ho Tak 6biBaeT He Bceraal
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2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-1 3TAM: BHUMATENLHO (!) 3ANUCATb OTBET.

-5

SAAAHUE 2.1.7. HAMOUTE 3HAYEHME BbIPAXEHUA 1+ 7x NPU x = —%.

1-M 3TAN: BbIEOP CNOCOBA PELUEHUA; BbIYUCEHUA.

A3,D,6Cb, Kpome noaCctaHOBKU, HNYETO U He NpuayMmaellb.
9 7 9 7 9 7-9 63
“”"—Jl”'(‘a)—J”I'(‘a) —Jl‘?a—jl‘m—]l‘a—

_ |64 63  |64-63 |1 1
T .64 64 64 |64 8

2-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

1/8

[BeipaxkeHus] Ctpanuua 15



T'MA-2012 no mamemamuke 044 "HatiHUKo8": cogemul penemumopa EGEprosto.ru

2.2. «<PAUNOHANIBHOE NN UPPALLMOHANTbHOE?»

B cneaytowelt rpynne 3agaHunii Tpebyetcs BbibpaTb M3 Npegnaraemblix Yncen Mbo paumMoHanbHoe, MMbo
MppPaLMOHaNbHOE YUCIO.

FoBOPA NPOCTbIM A3bIKOM (MPUMEHUTENBHO K 3TUM 3a4aHnaAm TMA), pauoHanbHoe YUCNOo — 3TO YMUCNO,
KOTOPOE MOXHO NpeacTaBuTh 6e3 3Haka vV .

A B MppaUMOHaNbHOM YMCe HUKaKMMM Npeobpa3oBaHMAMM COBCEM M36aBUTLCA OTV  HeNb3s.

Mpumepbl paunoHanbHbIX YMCen:

V9 =3
M _ 3 _ vt
V27 27 ]9 V9 3

V3-Vi2=V3-12 =36 =6.

Mprmepbl MPPALMOHANbHbIX YNCEN:

Vs
d_VE_2
7TV V7

VI1-V2 =112 =+22.

A Tenepb Nepengem K Nprmepam Ha HaXoXAeHWe PaLMOHaNbHOrO (160 MPPALMOHANLHOTO) YMCna M3
npeanaraemoro pasa.

MPOCTO...
~H3B6ABbCA 0T
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3AQAHUE 2.2.1. SHAYEHUE KAKOTO BbIPAXKXEHUA ABNAETCA UPPALWOHA/TIbHbIM
yucnomr

1 (7V5)" 2)238  3)vZ-Vi0 4)

Sk

1-M 3TAM: NONbITKA «M36ABUTb OT KOPHA» KAXAbIVA U3 BAPMAHTOB OTBETA.

BapwmaHT oTBeTa 1).

2 2 2
(7\/§) = (7 . \/E) =7%. (\/E) =49 - 5 — panblue MOXKHO He BbIMUCAATb, TaK KaK KOPHA YKe HeT.

BapwmaHT oTBeTa 2).

238=2-38=2./3¢.3t=(x) =2-/81-81=2-/812=2-81

OnATb Ke, KaK U BO MHOTUX APYruX c/lydasx, nocneaHee npeobpasoBaHMe MOMKHO BbINOJHUTL U
Kakum-nnbo apyrum nytem. Hanpumep, Tak:

2438 =2:4/3%2 =< TlpaBuno 1 >= 2 -,/(3%)%? =< IlpaBuno 5 >= 2-4/812 =2-81

Mnu, HaunHasa c mecta (*), Tak:
2:-v81:-81=2-4/81-v81=2-9:-9=2-81.

Nnun Kak-HNbYab eLue...
Hy»HO ACHO MOHMMAaTb, YTO Y Bac 60/1blOE KONNYECTBO BapMaHTOB BbluMCAEHMA — B 1060I cUTyaumnm
BblBUpaliTe TOT, KOTOPbI Bam 60/blLIE NOAXOAMT.

BapuaHT oTBeTa 3).

V210

Hu V2, H1 V10 He ABAAIOTCA LEAbIMM YMCNAMM, UX 3HAUEHUA Mbl HE 3HAEM.
Monpobyem «CANTb» 3TU KOPHU B OAMH (KaK yyKe Aenanu Bbllle) v NpeactaBuTb Kak npounsseaeHue
APYrvX KOPHEW, U MOCMOTPUM, YTO U3 3TOTO NOJYYMTCS.

V2-V10=v2-10=v20=(?) =vV4-V5=2-V/5=2V5

3HakK (?) 34echb, 1 B CieayOLWMX NPUMEpPaX 03HAYAET Pa3MblLLIEHNE — KaK e NMPOAO0IKNTD
npeobpasoBaHue, 4TO6bl OHO OKAa3a/0Ch YCNEeLWHbIM.

MN36aBUTLCA OT KOPHA HE NOYYNNOCh M TaKUM NyTem (BO3MOMKHO MMEHHO 3TOT BapMaHT ByAeT Hawmm
oTBeTOM?).

BapwuaHT oTBeTa 4).

V5

V20
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Hu V5, H1 V20 He ABAAIOTCA LENbIMM YMCAAMM, UX BHAYEHNSA Mbl HE 3HAEM.
Monpobyem «CAnTb» 3TU KOPHU B OAWMH AW NPeACTaBUTb Kak NponsBeaeHue ApYrux KOpHeN, 1
MOCMOTPMM, YTO MOAYUUTCA.

S5 _[s _[ss_f1via
V20 420 NN

TakMm 06pasom, He NoNyYnI0Ch N36aBUTLCA OT KOPHA B BapuaHTe 3).
KaK Mbl paHee 1 npeanofioXuan, aTo YMCao 1 byaeT MppaunuoHanbHbIM.

2-W 3TAN: MPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

M ewle ogHo nogobHoe 3aaaHue.

SAAAHUE 2.2.2. SHAYEHUE KAKOTO BbIPAXEHUA ABNAETCA UPPALUWOHA/IbHBIM
yncnom?

D(VT?  VEVIZ  3)4zT 4)%

1-M 3TAN: MOMbITKA «M3EABUTb OT KOPHA» KAXAbIA U3 BAPMAHTOB OTBETA.

BapuaHT oTBeTa 1).

(5\/7)2 = (5 -\/7)2 = 52. (\/7)2 = 257 — panblue MOXKHO He BbIMUCAATb, TaK KaK KOPHA YKe HeT.
BapuaHT oTBeTa 2).
V5-v12=+5-12=v60 = (?) =V4-15 =4 -+15 = 2 - V15 = 2v/15

KopeHb coxpaHuca. Kak-To ele pa3dbutb 60 Ha ABa COMHOMKUTENA, YTOObI U3 KaXKA0ro U3BeKancs
KOpeHb He nosyyaetca (Hanpumep, 60 =30:2; 60 =3-20; 60=8-7,5..).

B03MOKHO, BbipaskeHue V5 - V12 - KaHAMAAT B OTBETHI.

BapwuaHT oTBeTa 3).

427 =4-Y27=4-Y9-3=4-33-3-3=4-3/(3)3 = 4 -3 — ganblue MOXKHO He BbIMUCAAT,

TaK KaK KOPHA yXe HeT.

Kak BapwuaHT, V27 MOKHO 3aNOMHUTL MW HalTK «nogbopom»: 33 -3 = 27, 3Hauut V27 = 3.

Taknm o6pa30M, Halln «nogo3peHnA» Hac4eT OKOHYaTe/IbHOro oTBeTa B 3TOM 3aJaHNKN noATBepAnNINUCD.
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2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-1 3TAN: BHUMATENBHO (!) 3ANUCATb OTBET.

CI'Ie,EI,YI-OLLI,aFI rpynna BGABHMVI nepeKknnKaeTca c ﬂpEAbIAYLLI,EVI B TOM CMbICNeE, 4TO CBA3aHA C

npeobpasoBaHMeM BbIpaXKeHUI, B TOM YMcie cogepawmx vV .
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2.3. «CPABHUTE BbIPAXEHWA»

MPOCGTO..
.MOCTPOi BhIpaeHna !

3AAAHME 2.3.1. YUCNA x,y,z MEHbLUE HYNA. PACNONOXUTE B NOPAAKE
BO3PACTAHUA YNCNA x?%,y%, 2%, ECINx <y < z.

1) 22,92, x% 2)y% 2%, x% 3)x% 2%, y% 4) 22, y?, 22

B Takux 3agaHuAx, rae 3Hak Bcex nepemeHHbIX n3BecteH (3[],er — BC€ OHUN MeHbLllE Hy!'l‘r'l) npouie scero
BMEeCTO «6yKOBOK» Cpa3y e noactaBnTb KaKME-HM6yp,b NPOCTbie Yncna,  ganblle yxe pa60TaTb
MMEHHO C HUMMW. [TOKaXKem 3TO Ha HeCKOJIbKUX Npumepax.

1-M 3TAMN: NOACTAHOBKA YMUCE/I BMECTO BYKB, BbIYMCNEHUA.

B ycnosuu rosoputca, Uto x < y < Z, U BCE 3TU YUC/Ia MeHbLle HyAA. IycTb TOrga OHKM Y Hac CTaHyT
uncnamm —3,—2,u — 1 cooteTcTBeHHO. Tenepb 0CTanoCh BCEro NNLLb BbIMMCANTL X2, Y2, Z2,

UTaKk,

x?2=(-3)2=(-3)-(-3)=9
y:i=(=2?=(-2)-(-2)=4
2Z2=(-D*=(-D-(-)=1

EcnM pacnonoxuTb 3TM Ynucaa B nopagke ‘I, To Noay4mTCa BapuaHT oteeTa 1).
2-M 3TAN: NPOBEPUTb NONIYYEHHbIW PE3Y/NIbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 2.3.2. YACNA b U ¢ OTMEYEHbI TOYKAMM HA KOOPAUHATHOM NPAMOM
(CM. PUC. 2.3.2).

PACNOJIOXUTE B NOPAAKE YBbIBAHNA YNCNA 1 —c; %;

S| =

1

! 21 1 3)1
)b,c, c ) c;

111
)b’ c'c

A=

411
)C, c;

’

S =

N\-’“"—“(‘
Y

NS =¢ =
o..

PUCYHOK 2.3.2

1-W 3TAN: NOACTAHOBKA YNCE/Z1 BMECTO BYKB, BbIHMC/EHNA.
1 1
MycTb bynet ¢ = .2 b=— 5 (4TO, NOXO’KE, N COOTBETCTBYET PUCYHKY).

Torpga

N| =
[EnN
N

[N [N
|
)
.o ”
U
|

ol
N =
|
==
=N
Il
Il
=N
Il
\S]

Il Il
[ —
o a
Il Il
Rl RPIR g =

~—
Il
I
o N
N[~

I
N|

NcxogHbIl pag ymcen (AaHHbIN B yCI0BUKM), TaKMM 06pa3om, ByaeT BbirnsaaeTb Tak:

122
2”'

Pacnonoxum ero B nopaake | : 2; %; —2,4TO COOTBETCTBYET BapuaHTy oTBeTa 4).
2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/IbTAT.

3-WU 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 2.3.3. HA KOOPAUHATHOW NPAMOW OTMEYEHbI YUC/IA m U n
(CM. PUC. 2.3.3). KAKOE U3 CNEAYIOWNX YTBEPXOEHUA HEBEPHO?

n
Dn+m<0 2)n-m>0 3);<—1 49 9m—-2n<0

m n

—3 2 “4—¢ L
-1 o I 1
-15 05

f !

PUCYHOK 2.3.3

1-M 3TAM: NOACTAHOBKA YUCEN BMECTO BYKB, BbIYMC/IEHUA.

Cyas no pucyHky, m = —1,5; n = 0,5. 3TM uncna 1 Bo3bMeM B KayecTBe BMNOJHE NPUFOAHbIX.
MoacTaBum BbibpaHHble 3Ha4YeHUA BO BCe (!) BapnaHTbl OTBETOB M MOCMOTPUM, YTO MOAYUYMTCA.

n+m=05+(-15)=05-15=—-2,0= -2 (BepHo,Tak Kak — 2 < 0)
n—-m=05—15=05+1,5=2,0=2 (BepHo, TaKk Kak 2 > 0)

n_0,5_ 5_1( 1>1>
e R HeBepHO, TaK Kak 3

m—2n=-15-2:05=-15-1=-2,5 (BepHo, Tak kak — 2,5 < 0)
Takum obpasom, HeBepHoe yTBepKAeHUe cTouT nog Ne3. Ero 1 Bbibupaem.
2-W 3TAN: NPOBEPUTb MOJTIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

MNpumeyaHume.
Kak Bbl, BO3MOXHO, 3aMeTuUK, B npumepe 2.3.2 «BYKOBKUY» 3aMeHEeHbI Ha «0BblYHbIE», NPOCTble

Apo6MU, 1 BbIMUCAEHUA NPOBOAATCA UMEHHO C HUMU. B npumepe 2.3.3 U1 B 3aMeHe, U B BbIYUCEHUAX
MCMOb3YIOTCA AECATUYHbIE YMcaa. KcTaTv, MOXKHO MCNo/1b30BaTb 06a BapMaHTa UM KOMBUHMPOBATb UX,
nepexogs no mepe Hago6bHOCTU C OAHOIO Ha APYron.

Monpobyiite oba BapmnaHTa, «obKaTanTe» Mx, a 3aTem BblbUpanTe ana ceba Hambonee yaobHbIn!

Ycnexos Bam B NoA06HbIX 3agaHuax TMAI
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2.4. «cMOXHO /1IN NPEOBPA3OBATbL K BUAY ...?»

Hagetocb, ocobeHHOCTU paboTbl € 3TOM rpynmnoi 6yayT NOHATHbI 63 0CobbIX MOACHEHMWIA.

3AAAHUE 2.4.1. KAKOE U3 AAHHbIX BbIPAXEHWI1 HENb3A NPEOGPA30BATb K BUAY % ?
V3 V3 V3 V3
1) 2)— 3) —— 4+
2-4J10 V40 V4 -V/10 2

1-M 3TAM: NONbITKM NPUBECTU BAPUAHTbI OTBETOB K 3AZJAHHOMY BUAY.

BapwmaHT oTBeTa 1).

V3 V3410 ¥3-10 V30
2.v10 2-V10-V10 2-v10-10 20

BapuaHT oTBeTa 2).

V3 _ V30 _ V30 30
VA0 VA0-Vi0 Va0 20

BapuaHT oTBeTa 3).

V3 V310 V30 V30

V&-v10 2-410-4/10 2-v1i00 20

MepBble TPY BbiparKeHUA HaM yAan0Cb MPUBECTU K HeO6X0AMMOMY BUAY.

N, xoTa ecTb cob1a3H «aBTOMaTOM» BblbpaTb OTBET 4), HY}KHO BCe-TaKM «0TpaboTaTb» ero.
A BAPYT 1 NOCNEAHUI BapUaHT TOXKeE NPUBELETCA K UCXO4HOMY — TOrga 3To 6yAeT 03HayaTb, YTo rae-To
NpPoun3oLUaa OWNOKA, U ee HYXKHO byaeT HainTu!

BapuaHT oTBeTa 4).

V3 _V3-V10 _ V30 _ )= V30 _x/%_m
2 2.410 2-v10 °~ +Va-yi0o 40

MNpeobpasoBaHMe He NOAYYNNIOCH — NOHATHO, YTo V40 # 20.
[elicTBUTEIbHO, OTBETOM OKa3a/ica BapuaHT 4).
2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/IbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3A0AHUE 2.4.2. KAKOE U3 OAHHbIX BbIPAXXEHWA MOXHO NPEOEPA3OBATb K BUAY

Bl
-~

1 V243 2) V28 3 5.3 4)i
V4 - V12 J3.5-V8 V503 V50

1-M 3TAM: NONbITKM NPUBECTU BAPUAHTbI OTBETOB K 3AZJAHHOMY BUAY.

BapwmaHT oTBeTa 1).

VI3 6 6 6 1 le vi vivi o2
Vi 12 Va8 V163 V16-V3 VI6 3 V16 V62 V32

)}

Mbl NpUBEAN YNCAUTENDL K 2, NPY 3TOM 3HaMeHaTe b OKasanca # 8.
Mo3kHOo caenatb NpeobpasoBaHMe Kak-TO MHaYe, Ha pe3ynbTaT byaeT Takon Xe.

BapuaHT oTBeTa 2).

v VB VB
/358 358 V2B

MOHATHO, YTO NCXOAHOE BbipaXKeHue

\/% < 1, Tak Kak V8 > 2. Otser 2) He noaxoAuT.

BapuaHT oTBeTa 3).

53 53 5.3 5.3 _3 _V9_[9_ [3_V3_+V3-V4 V12
V50-¥3 V25-2-V3 V25-VZ-V3 5-V6 V6 V6 6 2 VZ VZ-VA B

93710 3aTAHyBLIEeeCA BblYNCNEHNE TaKXKe He NPUBesIo HaC K UCXOO4HOMY Bblpa*KeHUIo: Mmbl npueenu

3HameHaTenb K V8, Ho B uncantene v12 # 2.

MoHO 6b1710 NONTK 1 BoNee KOPOTKUM MyTEM:

5.3 2 _VE_VEVT_ VT2
V503 \/_o\/_ 2 VaVi Ve

MNpumeyaHue.
B BapuaHTe OTBETa 3) Mbl NPMBOAM/IM 3HAMEHATENb K V8 (a He YncauTenb — K 2) NpoCcTo NOTOMY,
yTO TaK 6b1/10 yao6Hee.

BapuaHT oTBeTa 4).

5_5_ 5 _5_1_1-2_2_2
V50 V25-2 V25-v2 5V2Z V2 V2-2 V2-v4 B
Monyunnocsb!
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2-M 3TAN: NPOBEPUTb MONYYEHHbIN PE3Y/IbTAT.

3-1 3TAN: BHUMATENBLHO (!) SANUCATb OTBET.

Cnegaytowme 3 rpynnbl 3a4aHuii (2.5 — 2.7) Tak UM MHaYe cBA3aHbI C Npeobpa3oBaHUAMM BbiparKeHW:

1) nepBan cBA3aHa C Tak Ha3blBaEMbIMU KTOMKAECTBEHHbLIMM NPeobpa3oBaHUAMNY;
2) BTOpaA W TPEeTbA CBA3aHbI C 334aHUAMM TUNA KYNPOCTUTHY

(MMeHHo Tak, a He «Tuna ynpoctutb» ©).

B TakoMm npAgKe UX U pacCMOTPUM.

Ho BHayane HeCKO/IbKO CN0B NO NOBOAY TOJ/IbKO YTO HAaNMUCaHHbIX YMHOIO C/10Ba «TOXAECTBEHHbIe».

HasBaTb «TOXKAECTBEHHbIMMY» ANA MPOCTOTbl MOXKHO TaKMe NPeobpa3oBaHKUA, KOTOPbIe NPOU3BOAATCA
6e3 HapyLweHUa maTeMaTUYeckmx Npasu. To ecTb TakMe NpeobpasoBaHUs, KOTOPbIE «paspeLleHbl»
npasuaamu matematuku. Bot u sce!
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2.5. «TOXAECTBEHHbIE MPEOBPA3OBAHUA»

PaccmoTpMM HECKOIbKO TUMOBbIX NPUMepPOoB NoAobHbIX 3ag4aHuiA. OTCYyTCTBME TEOPETUYECKUX
06BbACHEHWNI NPOU3BOANMBIX AEMNCTBUIA CHOBA KOMMEHCUMPYIOTCA NOAPOOHOCTLIO BbIYUCAEHWUIN U
KOMMEHTapUAMM K HUM. Bonpocbl, KOTOpbIE Y BAC MOTYT BO3HWUKATb B NPOLLECCE YTEHUSA, AONXKHbI
OTNacTb NOC/Ee BHUMATENbHOIO PacCMOTPEHMA 3TUX NPUMEPOB A0 KoHLa!

NMPOCGTO...
.fpeo6pa3syi !

3AJAHUE 2.5.1. B KAKOE U3 NPUBELEHHBIX HUXE BbIPAYEHUA MOXHO
NPEOBPA3OBATb BbIPAXEHUE (7 —x) - (x — 4)?

1) - (7—-x)-4—x) 2)(7T-x)4—x) 3Hx-7)-x—-4) 49)-(x-7)-@—x)

1-M 3TAN: NONbITKWU MPUBECTU BAPUAHTbI OTBETOB K NMCXOOHOMY BbIPAXKEHMUIO.
Bapuantoteetal). —(7—x)-4—x)=T—-x)-(x—4)

Y6u1paem MUHYC nepes nepBoii CKOGKOW 1 MeHsiemM B pa3HOCTU 4 — X mecTamu uucna. B utore, B
TOYHOCTM NONYYMIOCh UCXOLHOE BbipaxkeHue! Ho (no yke 06bACHEHHOM BbilLe NMPUYUNHE) HYXKHO
npoAenaTtb Takyto NOMbITKY CO BCEMU BO3MOXHbIMU BapuaHTaMu.

BapuaHT oTBerTa 2). 7-x)-(4—x)

[na npuBeseHNn 3TOro BblPaXKeHUA K UCXOAHOMY HY}KHO BCEro Wb NOMEHATb MecTamMu 4 U X.
Ho Torga cneayet NnoctaBuTb MUHYC nepes, 1-oi CKOBKOM, KOTOPbIV OKAXKeTCA IULWHUM.
MonbiTKa Npeobpa3oBaHMA OKa3anacb HeyAauyHON.

BapuaHT oTBerta 3). (x=7)-(x—4)

9710 Bblpa*XeHne MOXHO NPUBECTU «MOYTU K UCXOA4HOMY», MOMEHAB MECTaMn X U 7, HO 3TO npueeneT K
CnTyauunun npegbiaywero BapmaHTa n 1IMWHNUM MUHYCOM.

BapuaHT oTBeta 4). —-(x=7)-(4—-x)

MonbITKY 3TOro, NocneAHero, NpeobpasoBaHMUA MOXKHO cAenaTb U 06BACHUTL, MO KpaliHen mepe, ABYMA
cnocobamm.
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Cnocob6 1.

[ns npuseneHMA BblPaXKeHUA K UCXOLHOMY HYXKHO NOMEHATb MECTaMm Yncna B obenx ckobkax.
Kakpan Takasa 3aMeHa MecT NPMBOAMUT K NOABAEHMIO MUHYCa Nepes CKOOKOIA.
Taknum ob6pasom, yKkasaHHaA 3aMeHa MeCT NPUBEAET K BbIPAYKEHUIO:

—x=7)l4-0)=-CD-D-T-0x-4D=-T-x)(x—-4)
[Ba ymHoxaemblx " — " gatoT " + " 1 ucyesaroT. Ho 0AMH, NUWHWUIA, ONATHL OCTaeTcA.

Cnocob 2.

Kak 6bin10 BMAHO 13 Cnocoba 1, o4HOBpPEMEHHAn CMeHa MecCT B 2-X CKOBKax He B/ieyeT 3a coboi
HUKaKUX APYrMX U3MEeHEHU B UCXOAHOM BbipaykeHuW. Tak Mbl U Aenaem: NPoCcTo MeHAEeM MecTammu
yncna B 2-x CKobKax, He MmeHsA bosblie HUYero:

—(x=7) G—-—x)=—T—-x)(x—4)

MpumeyaHue.
TOUHO TaK e, «He N3MeHAA 6o/blle HUYEro», MOXHO NOMEHATb MecTamMM 2 Yncna, cBA3aHHbIX " — ",

B 106GOM YETHOM UYmncne CKOBOK (To ecTb 0oAHOBPEMEHHO B 4-X, 6-U, 8-U CKOBKax U TaK ganee).
2-M 3TAN: NPOBEPUTb NMOJIYYEHHbIM PE3Y/NbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3AAAHMUE 2.5.2.  KAKOE U3 NPUBEAEHHbIX HUXE BbIPAMEHWUI TOMAECTBEHHO
PABHO BbIPAMXEHUIO x(x—2)—(x—-1)-(1+x)?

) A1-2x+1)—x(x—-2) 2)-x2—-x)—-(x—1)-(1—-x)
) -x2-x)+(1—-x)1+x) 4)2x—-1

3pech TO e camoe 3aaHve chopMyIMPOBaHO HECKO/IbKO MO-APYromy.

1-M 3TAN: NONbITKX NMPUBECTU BAPUAHTbI OTBETOB K MUCXOAHOMY BbIPAXKEHUIO.
BapuaHT otBerta 1). A-2)x+1)—x(x—2)

Fnags Ha UCxodHOE BbipaXkeHWe, NbITaemMcs K HEMY NPUATY.
AI-2&+1D)—x(x-2)=+1-x0)x+1D)—x(x—-2)=—2x(x—-2)+ (A —-—x)(x+1) = (%)
MeHsiem B ckobke (1 — x) umcna mectamu 1 3ameHsAem nepes stoi ckobkon "+ "Ha " — "

()=—x(x-2)—(x—1D(A+x)

Lenb noytn AOCTUTHYTa, HO camblIit I'IepBbIﬁ MWHYC OKa3a/cA ANWHUM!
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BapmantotBeta2). -x2-—-x)—-(x—-1) - 1-x)=x(x—-2)—-(x—-1)-(1—x)

Bce 6bl xopolwo, Ho ckobKy (1 — x) HMKaK He yaacTca nepeaenatb Ha (1 + x). Bce, 4ToO MOXHO

caenatb, 370 (1 — x) 3ameHutb Ha (x — 1) c BbiHeceHnem " — ". ITa nonbiTKa Npeobpa3oBaHMA TOXKE

HeyaauHa.
Bapuantoteeta3). -xQ2-x)+{0-x)A+x)=x(x—-2)—-(x—-1)-(1+x)
MepemeHa mecT B ckobkax (2 — x) n (1 — x) c BbiHeceHnem " — " npueena Hac K ycnexy!

M Bce ke «oTpabaTbiBaeM» caeayowmnii BapuaHT.
BapwmaHT oTBeTa 4). 2x—1

A B 3TOM CNly4ae HYXHO nomTn O6paTHbIM nyTem — NCXoa4HOeE BblpaxXKeHne npnBoanTb K JaHHOMY,
COKpallaAa BCe BO3MOXHOe.

x(x—=2)—(x—-1D) - A+x)=x?-2x—(x+x>—-1—-x)=x*-2x—x—x*+1+x=
= —2x+1=1-2x

MoHATHO, uTo 1 — 2x # 2x — 1. NonbITKa Heyaa4yHa.
2-M 3TAN: NPOBEPUTb NONIYYEHHbIW PE3Y/NbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3AAQAHUE 2.5.3. B KAKOE U3 NPUBEAEHHbIX HUXE BbIPAXXEHUIA MOXHO
NMPEOBPA3OBATb BbIPAXXEHUE

x—5

?

4 —x
1 x—5 2 x—5 3 5—x 4 x—5
)x—4 ) 4 —x ) x—4 ) x—4

A BOT NOABUINCH U ,CI,pO6M, KOTOpPble TOXe HYXKHO «TOXAeCTBeHHO I'Ip606pa3OBbIBaTb».
I'Ipasvma p360TbI C ,El,pOGFlMI/I (B CmbICne nepemeHbl MeCT Ynucen B Pa3HOCTU U BbIHECEHUA MVIHyca)
OCTaloTCA TEMMU HKe.

1-M 3TAN: MOMNbITKN NPUBECTU BAPUAHTbI OTBETOB K MUCXO4HOMY BbIPAXEHMUIO.

x—5 x-5 —(x-5) x—5
BapuaHT oTBeTal). — = — Wi = =
x—4 (4—x) 4—x 4—x

Mony4vyeHHble BapnaHTbI Bblpa)KeHMﬁ ABHO He paBHbl ICXOAHOMY.
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x—5
BapwmaHT oTBeTa 2). i

o710 Bblpa*XeHne Mbl TOJZIbKO YTO NOJZ1Iy4U/1n BblLlE. BapmaHT HE noaxoauT.

BapuaHt otBeTa3). — E = — :Ez:i; — z;SC

M onaTb NPUXOAMM K y¥Ke 3HAKOMOMY pe3y/bTaTy.

«®DOKyC» C MCcHe3HOBEHMEM (COKpaLLeHMeM) MUHYCOB Ha NocaeaHem atane (6bin10 3 MUHyca, U BAPYT
octanca 1!) ana acHoCcTM MOXKHO pacnucaTb U 6onee nogpobHo. Hanpumep, Tak:

—(x—-5) —-1-(x—-5) x-5

—(4-x) -1-(4—-x) 4—x

M onsaTb, BMECTO «aBTOMaTMYeCKoro» Bbibopa ocTaBlierocs oteeTa 4), nposepsem ero!

x—5 x—5 —(x-5) x—5
BapuaHT oTBeTa 4). Tt T = Tam - i

MNonyuumnocsb!
2-M 3TAN: NPOBEPUTb NMOJIYYEHHbIM PE3Y/NbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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2.6. «YIMPOCTUTE BbIPAXEHWE — 1»

KaK npaBuo, n3 Bcero MHOroobpasusa pasanyHbix npeobpasoBaHuii, 34eCb NPUXOANUTCA UMETb AeN0
TO/IbKO C YMHOEHUEM, AeNIeHNEM, CNOXKEHNEM U BbluMTaHUEM apobeii. UHorga B npouecce peleHuns
HYYKHO NPUMEHSATb TaK HasblBaeMble GOPMY/Ibl COKPALLEHHOTO YMHOXKeHUs (PCY).

Ho onATb »ke — He BCe, a MLWb HEKOTOpbIE:

a’? — b* = (a—b)(a+b) (1)
(a — b)? = a%? — 2ab + b? (2)
(a+ b)? = a? + 2ab + b? (3)
a3 — b3 = (a—b)(a® + ab + b?) (4)
a® + b3 = (a + b)(a? — ab + b?) (5)

PaccmoTprm HECKO/IBKO NPUMEPOB 3TOWM Fpynnbl 3a4aHWUINA.

NPOCTO...
JIPUMeHan udGYn
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3AAQAHUE 2.6.1. YMPOCTUTE BbIPAXXEHUE

9¢2 — d? c
5cd 6c—2d

1-M 3TAM: MPEOBPA30OBAHMA C LLE/IbIO CAE/TATb MCXOAHOE BbIPAYEHWE MPOLLE, KOPOYE.

B uncnautene 1-oit Apobm y3HaeTca popmyna (1).

9c2 — {2 . c _ (3¢)? — q? . 1 — (1) = Bc—d)(Bc+d) . 1 _
5¢d  6¢c—2d 5d 2(3c—d) ' 5d 2(3c—d)

_3c+d 1 @Bc+d)-1 3c+d

" 5d 2  5d-2  10d

2-W 3TAN: NPOBEPUTb MOJYYEHHbIN PE3Y/NILTAT.
Cnocob 1. NepecuntaTtb BCe 3aHOBO.

Cnocob 2. NoacTaBuTb U B UCXOZHOE, U B OKOHYATE/IbHOE BblpaXeHUs BMecTo ymcen c ud
Kakune-HMbyapb npoctbie 3HaveHus (# 0), Hanpumep, ¢ =1, d = 2.
Mocne 3Toro cpaBHUTL Pe3yAbTaTbl — AOXKHbI NOAYYNTLCA OAMHAKOBbIE BbIPAXKEHMA UKW YUCAa.

Mpwu Takol NoAcTaHOBKe

9c? — d? c 5 3c+d 5

Scd  6c—2d 20 U T10d 20

YTO roBOPUT O NMNPABUNTBHOCTU npeo6pasoBaHMﬂ.

MHe npeACcTaBAAeTCA, YTo AN Ka4yecTBEHHOW NPoBepKM BapuaHT 2 HagekHee, HO /iyylue Bcero (ans
NOACTPax0BKM) BbINOAHWUTL 06a BapuaHTa.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3c+d
10d

Mnwn, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcKn OTBETa, TaKUM 0bpasom:

(3¢ + d)/(10d)
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3AAAHUE 2.6.2. YMPOCTUTE BbIPAXXEHUE

9a% + 6ab + b®> 3b
12ab 3a+b

1-M 3TAN: MPEOBPA30OBAHWA C LIE/IBIO CAENATb UCXOQHOE BbIPAXEHME NPOLLE, KOPOYE.
B uncnutene 1-oi apobu «BuaHeetca» popmyna (3):

9a% + 6ab + b? = (3a)> +2-3a-b + b? = (3a + b)?

WTak, HauHem npeobpasoBaHue:

9a* + 6ab+b*> 3b  (Ba+b)>* 3b 3a+b 1 3a+b
12ab 3a+b  12ab 3a+b 4a 1  4a

2-W 3TAN: NPOBEPUTb MOJYYEHHbIN PE3YNILTAT.
Cnocob 1. NepecuntaTtb BCe 3aHOBO.

Cnocob 2. MNoacTaBuTb U B UCXOAHOE, U B OKOHYATE/IbHOE Bbipa)KeHMA BMeCTo uncen c u d
Kakune-HMbyap npocTbie 3Ha4YeHus (# 0), Hanpumep, a = 2, b = 1. MNocne 3TOro cpaBHUTb PE3YbTAThI.

Mpwu Takol NoAcTaHOBKe

9a% + 6ab+b?* 3b 7 3a+b
12ab 3a+b 8 “ 4a

)’

7
8
YTO roBOPUT O NMNPaBUNBHOCTU npeo6pasoBaHMﬂ.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3a+b
4a

Mnwn, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcK OTBETa, TaKUM 0bpasom:

(Ba+ b)/(4a)
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3SAO0AHUE 2.6.3. YMPOCTUTE BbIPAXXEHUE

a® - b3 a a?
2ab  7a—-7b 14b

1-M 3TAN: NPEOBPA30BAHMA C LIE/IbIO CAENATb MCXOAHOE BbIPAXEHMUE MPOLLE, KOPOYE.
B uncnautene 1-oit Apobum npucytcreyet dopmyna (5):

a3 — b3 = (a—b)(a? + ab + b?)

WTak, HauHem npeobpasoBaHue:

a3 — b3 a a’® (a—b)(a*+ab+b?) a a®> a*+ab+b* a?

2ab  7a—7b 14b 2ab "7(a—b) 14b  14b 14b

_a*+ab+b*—a* bla+b) a+b
B 14b T 14b 14

2-W 3TAN: NPOBEPUTb MONYYEHHbIN PE3YNILTAT.
Cnocob 1. NepecuntaTtb BCe 3aHOBO.

Cnocob 2. NoacTaBUTb U B UCXOAHOE, U B OKOHYATE/IbHOE BbIPaXKeHUsA BMECTO Yncen au b
KaKkune-HMbyap npocTble 3Ha4YeHus (# 0). NMocne 3Toro cpaBHUTb Pe3yNbTaThl.

3-11 aTan: BHMMaTenbHo (!) 3anucatb oTeeT.

a+b
14

Nnu, B 3aBUCMMOCTUN OT TpeboBaHMI K dopme 3anncK oTBeTa, TaKMmM 06pasom:

(a+b)/14
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o
3ANMNOMHUTb:

a?—b% = (a—-b)(a+b) (1)
(a — b)? = a% — 2ab + b? (2)
(a+ b)? = a? + 2ab + b? (3)
a® — b3 = (a—b)(a® + ab + b?) (4)
a® + b3 = (a + b)(a? — ab + b?) (5)

MNpumeyaHume.
dopmynbl (a — b)3n (a + b)3 cneunanbHO MOXKHO M He 3aNOMUHATL, €C/IU 3TO TPYAHO, a Kaxablii pas

BbIUMCAATL No Takol cxeme:  (a+b)3=(a+b)-(a+bhb)-(a+hb)=(atb)* - (atbh) ="

Cnepytolwan rpynna 3agaHuii NpoAoKaeT HauaTylo B MPOLUJION [1aBe ceputo No npeobpasoBaHmto
Bblpa*KeHWI, TO/IbKO Ha 3TOT pa3 noTpebyeTrca ymeHue CKAadpiBaTh UK BbluMTaTb APO6U.
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2.7. «YINMPOCTUTE BbIPAXEHWE — 2»

NPOCTO..
.-a6oTan ¢ ApoGamm !

3AAQAHUE 2.7.1. YMNPOCTUTE BbIPAXEHUE

1
(%+%+Z)m+n

1-A 3TAN: NPEOBPA30OBATbH MCXOOHOE BbIPAXEHWE C LLE/TbKO CAEJTIATb EFO MPOLWLE, KOPOYE.
MpeanoxeHHbI B 3TOM 3a4aHNN NPUMEP, BEPOATHO, yA0bHee ynpolaTb No AeACTBUAM.
1-e peiictBune.

m n m n 2 m-m n-n 2-n-m m?+n®+2mn (m+n)?
—t—42=—+—+-= + = =
n o m n m 1 nom mn 1l-n-m n-m n-m

Coaepsknumoe CKOBOK Mbl NpUBEN K 0bLLemy (0AMHAKOBOMY) 3HamMeHaTeno n - m.
2-e pencreue.

(m+n)> 1  m+n
n-m m+4+n nm

B 3TOM [,eNCTBUM Mbl COKPATUAN YUCUTEND U 3HAMEHATe b Ha OAHO U TO }Ke BbipaXeHne m + n.
2-M 3TAN: MPOBEPUTbL NMOJIYYEHHbIW PE3Y/IbTAT.
Cnocob 1. NepecuntaTb BCe 3aHOBO.

Cnoco6 2. MoacTaBUTb U B UCXOLHOE, U B OKOHYaTE/IbHOE BbIPaXKEHMSA BMECTO YMCeN MU n
Kakue-HMbyapb npocTbie 3HaYeHus (# 0), Hanpumep, m = 1, n = 2. Nocne 3Toro cpaBHUTb
pesynbTaThbl.

Mpu Takol NnoAcTaHOBKe

(m+n+2) 1 _(1+2+2) 1 _3 m+n_1+2_3
n o m m+n \2 1 1+2 2% Tom " 21772

YTO rOBOPWT O MPABUALHOCTU NPeobpa3oBaHMA.
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3- 3TAN: BHUMATENBHO (!) SANUCATb OTBET.

m+n

nm

Mnun, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcK OTBETa, TaKUM 0b6pasom:

(m+n)/nm

3A0AHUE 2.7.2. HAWAUTE CYMMY OPOBEN

x+5 U 1—x
x—4 x+1

1-M 3TANM: BbIYUC/IEHUA.

Mpu BbINOJIHEHWK 3TOTO 33J@aHMA OYEHb BaXKHO CO0BPa3nTb, YTO TPebyeTcs BCEro b 3aMeHUTb ByKBY
«M» Ha «+», M nocunTaThb TO, YTO NonyymTca ©.

BcnomuHaem: gna cnoxKeHua (MAu BbluMTaHMA) Apo6eit HYKHO NPUBECTU UX K 06LLEMY 3HAaMeHaTeIo.
B Hawem c/yyae 3TO BbIFNAAMT TakK:

x+5 1—x_(x+5)-(x+1) (1—x)-(x—4)_(x+5)-(x+1)+(1—x)-(x—4)_

x—4 x+1 (x—-4)-(x+1) (x+1)-(x—4) x—4)-(x+1)
_x?+x+5x+5+x—4-x"+4x  1lx+1
B (x—4)(x + 1) T (x—dx+1)

BoT 1 Bce cnokeHune apobeit!
2-W 3TAN: NPOBEPUTb MONYYEHHbIN PE3Y/NIbTAT.
Cnocob 1. NepecuntaTb BCe 3aHOBO.

Cnoco6 2. MoacTaBUTb U B UCXOLHOE, U B OKOHYATE/IbHOE BbIpaXKEHMA BMECTO X KaKoe-HWbyab
npoctoe 3HayeHue (# 0), Hanpumep, x = 5. Nocne 3Toro cpaBHUTL pe3ybTaTbl.

Mpwv Takol NoACTaHOBKe

x+5+1—x_91 11x+1 _91
x—4 " x+1 3 " G—dHx+D 3

YTO roBOPUT O NMPABUNBHOCTU ﬂp906pa3OBaHMﬂ.
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3- 3TAN: BHUMATENBHO (!) SANUCATb OTBET.

11x+1
(x—4)(x+1)

Mnun, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcK OTBETa, TaKUM 0b6pasom:

(11x+ 1) /[(x — 4)(x + 1)]

3AAAHUE 2.7.3. HAWOUTE NPOU3BEAEHUE APOBEN

x+5 " 1 — x?
x+1 x2 +10x + 25

1-A 3TAN: BbIYMUCNEHUA.
A Npu BbINOJIHEHUW 3TOTO 3aZaHUA HYXKHO C006Pa3nNTb, UTO BYKBA «M» 3AMEHAETCA YMHOXKEHUEM KX ),

BcnomuHaem: gna ymHoXKeHuA ,u,po6e17| HYXXHO YNCAINUTENIb YMHOXWUTb Ha YNC/IUTENTb, @ 3HAMEHATE/1b Ha
3HameHaTenb. B Hawem cnydae 37O BbIFNAAMT TaK:

x+5 1 — x?
x+1 x%2+10x + 25

Mpu HaNpPAKEHHOM U NPUCTanbHOM pasraaabiBaHun © 2-i Apo6U MOKHO 3aMETUTb, YTO U YUCIUTEND, U
3HaMeHaTe/lb MOXKHO «06paboTaTb» C NOMOLLbIO GOPMY COKPALLEHHOTO YMHOMXKEHUA (4T06bI B
OaNbHenlWemM COKpaTUTb NonyymsLueecs ¢ 1-i gpobbio):

1-x2=1—-x)1+x)u
x> +10x+25=x%>+2-5-x+5% = (x + 5)?
WTaK, B UTOre BLIXOAMT CieaytoLlee:

x+5 (1-x)(1+x) 1-x
x+1 (x+5)2  x+5

370 1 6yaeT OTBETOM 3aJaHus.
2-M 3TAN: MPOBEPUTbL MOJIYYEHHbIW PE3Y/IbTAT.
Cnocob 1. NepecuntaTtb BCe 3aHOBO.

Cnoco6 2. MoacTaBUTb U B UCXOLHOE, U B OKOHYATE/IbHOE BbIpaXKEHMsA BMECTO X KaKoe-HWbyab
npoctoe 3HavyeHue (# 0), Hanpumep, x = 2. Nocne 3TOro CPaBHUTb Pe3y/IbTaTbl.

Mpwv Takol NoACTaHOBKe
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x+5 1—x2 1 1—x 1
x+1 x24+10x+25 7’ x+5 7’

YTO roBOPUT O NPABUNBHOCTU ﬂpEO6pa3OBaHMﬂ.

3-1 3TAN: BHUMATENBHO (!) SANUCATb OTBET.

1—x
x+5

Nnn, B 3aBUCMMOCTK OT TpeboBaHMi K dopme 3anncu oTeeTa, TakMum obpasom:

1-x)/(x+5)

4-2a?
a

3AAAHUE 2.7.4. NPEACTABbLTE BbIPAXEHUE 3a +

1-M 3TAN: BbIYMCNEHNA.

EGEprosto.ru

B BUAE APOBW.

3agaHune «nNpeacTaBuTb B BUAE APO6M» HY>KHO MOHUMATb TaK: NPOCTO C/I0MKUTL AB8a Claraembix, 4tobbl

OHM OKa3a/iMcb Noj 0AHON APOBHOM YepToN.

4 —2a% 3a 4—2a2_3a-a+4—2a2_3a2+4—2a2_a2+4

3a 4+ ———="—+

a 1 a 1-a a a a

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

Cnocob 1. NepecuntaTb BCe 3aHOBO.

Cnocob 2. NoacTtaBnTb U B UCXOLHOE, U B OKOHYATE/NIbHOE BblpaXKeHUA BMecTo a KaKoe-HM6y,EI,b

npoctoe 3HayeHue (# 0). Mocne 3TOro cpaBHUTL PE3YLTATHI.

3-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

a’ +4
a

Mnun, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcKn oTBeTa, Takum obpasom:

(a® +4)/a
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3AO0AHUE 2.7.5. NPEACTABbLTE BbIPAXEHUE 3n2 + s 3 B BUAE APOBMW.

5 n

1-M 3TAM: BbIYUC/IEHUA.

Moao6Ho NpedplayliemMy 3a4aHNi0, CKAadblBaeM BCe CAaraemble, YTobbl OHM OKa3anncb Nog oAHoM
ApobHol yepToit n obpasoBann oaHy Apobb.

3 2,315 3_3n2+3n—5 3_3n2-n+(3n—5)-5 3:5-n _
5" n 5 n 1 5-:n n-5 1-5-n

_3n°+15n—25—-15n  3n®—25
B 5n ~ 5n

2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/NbTAT.
Cnocob 1. MNMepecuntath BCe 3aHOBO.

Cnocob6 2. MNoacTaBuTb U B UCXOLHOE, U B OKOHYaTE/IbHOE BbIPaXKEHWUA BMECTO N KaKoe-HUbyab
npocToe 3HavyeHwue (# 0), Hanpumep, n = 1. Mocne 3TOro cpaBHUTL Pe3y/IbTaThl.

Mpwu Takol NoAcTaHOBKe

—n? + —3=—4- u
n

3HauuT npeo6pa303aHme COeNaHo NpaBuUibHO.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3n3 - 25
5n

Mnu, B 3aBUCMMOCTUN OT TpeboBaHMI K dopme 3anncK oTBeTa, TaKMmM 06pasom:

(3n® —25)/5n
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2.8. «PA3J/IOXEHWUE KBAOAPATHbLIX TPEXY/IEHOB»

B cneaytolei rpynne 3agaHuii TpebyeTca U3 Npea/ioxKeHHbIX KBaApaTHbIX TPEX4/IeHOB HAWTK TOT,
KOTOPbIN MOMHO (MM HeNb3A) Pa3N0KUTb Ha IMHENHbIE MHOXUTENN.

HGDEA peweHnem TMnoBbIX 3ap,aHm71 aToMm rpynnbl yMecCTHO 6y,CI,ET NOACHUTDb, YTO e CKPbIBAETCA 3a
MHOXeCTBOM «YMHbIX ChOB» B NepBoOM a63au,e.

KBazpaTHbIM TPEXUYIeHOM Ha3blBaeTca BbipaxeHve Buaa ax? + bx + ¢, rae a, b, c —uncna
(npuyem, a # 0). Hanpumep, 2x% +8x + 1; 3x%2 — 7x +5; —x? — 9x — 1 n TaK panee.

BayKHbIt MOMEHT: B pa3bupaemblx 3a4aHUAX He TpebyeTcs packnaaplBaTh 3TU Camble KBagpaTHble
TPeXuaeHbl Ha IMHENHbIE MHOMMWTE/IN, TO €CTb HAa KYMHOaeMble KYCKMU», a BCEro /ILLb CNpaLuMBaeTcs —
MOXHO /1 3TO cAenatb? A pas TakK, To (B paMKax MMEHHO 3TUX 3a4aHWNI) He HYXKHO Jae 3HaTb, YTo
TaKoe «JIMHEWHbIE MHOMUTENINY N KaK UMEHHO Ha HUX PacKN1aAblBaloTCA MHOIO4/1IeHbl — BeAb AenaTb
3TOro 34ecb BCe paBHO He npuaeTcs!

A onpenenntb, MOXKHO /i1 3TO CAENATb PA3/I0XKEHUe, A0BOJIbHO NPOCTO — OTBET Ha 3TOT BOMNPOC
CoAepXKMTCA B UMCNax a, b u c TpexyneHa:

ecnv BbipaxeHue b? — 4ac = 0, To OTBET — KMOKHOY;

€C/IN BblpaXeHue b? — 4ac < 0, TO OTBET — KHENb3AN.

BoT 1 BCe pelweHune Bonpocal

KaK BO3MOKHO Bbl MTOMHUWTE, YNOMAHYTOE BblPayKeHWe Ha3blBAaeTCA B MaTeEMaTUKE C/IOBOM
«AVCKPUMMHAHT» 1 0603HauaeTtca 6yksoit D: D = b? — 4ac.

A Tenepb pacCMOTPUM HECKOIbKO NPUMEPOB.

MPOCTO...
.HAHAH (AHCKPHMHHAHTY |
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3AQAHUE 2.8.1. KAKOM U3 CNEAYIOWMUX KBAOPATHbIX TPEXY/IEHOB HE/Nb3A
PA3/10XWUTb HA IMHEMHbIE MHOXUTENN?

1) x> +15x+56 2) x*—8x+16 3) x*—4x+21 4) x> -5x+11

1-M 3TAN: ONPEAENEHUE 3HAKA IMCKPUMMUHAHTA ONA KAXIOIO BAPUAHTA OTBETA.
BapuantotBetal). x? + 15x + 56
D=152-4-.1.-56=225-224>0

DTOT TPEXUNIEH MOMKHO Pa3/IOKUTb HA IMHENHbIE MHOXKUTENN.
BapuantotBeta2). x2—8x+ 16
D=(-8)?%-4-1-16=64—-64=0

DTOT TPEXUNEH MOMKHO PA3/IOKUTb HA IMHENHbIE MHOXKUTENN.

BapuanT otBeta 3).  x? —4x + 21
D=(-4)?-4-1-21=16-81<0

3TOT TPEXYJIEH HE/Ib3A PA3/IOKUTb HA JIMHENHbIE MHOXUTENN.

BapwmaHT oTBeTa 4). x?—5x+11
D=(-52%-4-1-(-11)=25+44>0

DTOT TPEXUNEH MOMKHO PA3/I0KUTb HA IMHENHbBIE MHOXKUTENN.

Takum 06pa3om, UCXoas U3 3HAKa ANCKPUMUHAHTA, Bbibupaem oTeeT 3).
2-W 3TAN: NPOBEPUTb MONYYEHHbIN PE3Y/NIbTAT.

B Nop06HbIX 334aHUAX AOCTAaTOYHO NepecynTaTh BCe eLle pas.

3-W 3TAN: BHUMATE/IbHO (!) BANUCATb OTBET.
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3AJAHUE 2.8.2. KAKOM U3 CNEAYIOWUX KBAOPATHbIX TPEXYNIEHOB MOXHO
PA3/10XXWUTb HA TMHEAHbBIE MHOXWUTENN?

1) 5x2+4x+1 2) 2x*—2x+1 3)3x2-5x+1 4) 7x>+5x+1

1-A 3TAN: ONPEAENEHME 3HAKA AUCKPUMWMHAHTA ANA KAXAOTO BAPUAHTA OTBETA.
BapuantotBetal). 5x%+4x +1
D=42-4.5-1=16-20<0

3TOT TpexuNeH He/b3A PasNoXUTb Ha IMHEHbIE MHOXUTENN.

Bapuant otBeta2). 2x%2—2x+1
D=(-2)2-4-2-1=4—-8<0

3TOT TpexuNeH He/b3A PasNoXUTb Ha IMHENHbIE MHOXUTENN.
BapuantotBeta3). 3x2—-5x+1
D=(-5?%-4-3-1=25-12>0

3TOT TPEXUNEH MOXKHO Pa3/0XKNUTb Ha NIMHENHbBIE MHOXUTENN.

BapwmaHT oTBeTa 4). 7x%+5x + 1
D=52-4.7-1=25-28<0

3TOT TPeXUNeH He/b3A PasNoXUTb Ha IMHENHbIE MHOXUTENN.

TaknMm 06pa3oMm, MCXOAA U3 3HaKa AUCKPUMMHAHTA, BbibMpaem oTseT 3).
2-M 3TAM: NPOBEPUTb NO/IYYEHHbIM PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 2.8.3. KAKOM U3 CNEAYIOWMUX KBAOPATHbIX TPEXYNIEHOB HENb3A
PA3/10XXWUTb HA TMHEAHbBIE MHOXWUTENN?

1) —t?2-2t+1 2) —t?-2t—-1 3) —t?-1 4) —t*+1

B 3TOM 334aHMKN NepeMeHHan BMECTO NPUBbIYHON «ByKOBKM» X 0603Ha4eHa
HenpuBbIYHOM «ByKOBKOM» t. TaKas 3aMeHa HWKaK He B/IMSAET Ha HaluW AelCTBUA, NOTOMY YTO 3HaYeHue
ANCKPMMMHAHTa onpeaenseTcsa ToNbKo 3HaueHnem Yncen (KoappuumneHToB) nepes nepemeHHoM.

1-M 3TAN: ONPEAENEHME 3HAKA AUCKPUMMHAHTA ONA KAXKAOIMO BAPUAHTA OTBETA.
BapuantotBetal). —t?>—2t+1

D=(-2?%2-4-(-1)-1=4+4>0

3TOT TPEXYNEH MOXHO Pa3/I0XNUTb Ha IMHENHbIE MHOXUTENN.

BapuantotBeta2). —t?—2t—1

D=(=2)2—4-(-1)-(-1)=4—-4=0

3TOT TPEXU/IEH MOXHO Pa3NOMMUTb Ha JIMHEHblE MHOXUTENN.

BapuantotBeta3). —t?—1=—t>+0-t—1

MHorouneHbl B BapMaHTax oTBETOB 3) U 4)3anncaHbl B KAKOM-TO Ha NepPBbIi B3rNA4 CTPaHHOM,
«yceyeHHoM» Buae. 1A yao6cTBa BbIYMCAEHUA OUCKPUMMHAHTA Mbl UX PAAOM Nepesanuiem B
NOJIHOM, «Pa3BEePHYTOM» BUAE, NPOCTaBAAA PAAOM C t 3HadeHne b = 0.

D=0%2—4.(—1)-(=1)=0—-4<0

3TOT TPEXU/IEH HENb3A PA3/IOKUTb Ha IMHEHbIE MHOXUTENMN.
BapuantotBetad). —t?+1=—-t>+0-t+1
D=02—4-(=1)-1=0+4>0

3TOT TPEXU/IEH MOXHO Pa3NOMMUTb Ha JIMHEHblE MHOXUTENN.

Takum 06pa3om, UCXOAA M3 3HaKa ANCKPUMUHAHTA, BbibMpaem oTeeT 3).
2-M 3TAN: NPOBEPUTb NONIYYEHHbIW PE3Y/NIbTAT.

3-M 3TAN: BHUMATE/NIBHO (!) 3ANUCATb OTBET.
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3AQAHUE 2.8.4. KAKOM U3 CNEAYIOWUX KBAOPATHbIX TPEXYNIEHOB MOXHO
PA3/10XXWUTb HA TMHEAHbBIE MHOXWUTENN?

1) x> —2x—1=0 2) x2—4x+5=0 3)x*—2x+9=0 4) x> +2x+9=0

B oTanume ot BCex npeaplaywmnx Tpex4neHos, cenyac mbl BUAUM nepenq coboli YpPaBHEHUA: CnpaBa OT
BCeX TPexX4YNEHOB 3aMUCaHO « = 0 ». He 06pa|.|.|,aeN\ Ha 3TO HUWKAKOIro BHUMaHUNA — Ha HaWnX AEVICTBMHX
3TO HE OTpPa*KaeTcA.

1-M 3TAN: ONPEAENEHUE 3HAKA AUCKPUMMUHAHTA 019 KAXA0ro BAPMAHTA OTBETA.
BapuantotBetal). x2—2x—1=0
D=(-2?%2-4-1-(-1)=4+4>0

ITOT TPEXUNIEH MOXKHO Pa3/IOKNUTb HA IMHENHbBIE MHOXUTEN.

BapwmaHT oTBeTa 2). x2—4x+5=0
D=(-4)?-4-1-5=16-20<0

JTOT TpEXUNEH HENb3A PA3/N0XKUTb Ha IMHEHbIE MHOXUTENN.
BapuantotBeta3). x?2—-2x+9=0
D=(-2?-4-1-9=4-36<0

3TOT TPEXYNEH HENb3A PA3NOXKUTb Ha JIMHEWHbIE MHOXUTEN.

BapwmaHT oTBeTa 4). x2+2x+9=0
D=2%2-4.-1-9=4-36<0

3TOT TPEXYNEH HENb3A PA3NIOKUTb Ha JIMHEWHbIE MHOXUTEN.

Takum 06pasom, UCxoaA U3 3HaKa AUCKPUMMHAHTA, Bbibupaem oTeeT 1).
2-W 3TAN: NPOBEPUTb MOJYYEHHbIN PE3Y/NIbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

M
‘ SANOMHMUTD:

MOXHO UK HENb3A PA3/IOKUTb KBAAPATHbIN TPEXUNEH (MM KBaApaTHOE YPaBHEHME) HA MHOXKUTENMN,
onpeaenaeTca 3HaKOM «JUCKPUMMHaHTa» D = b? — 4ac:

ecn D = b? — 4ac = 0, TO MOXKHO;

ecam D = b? — 4ac < 0, To Henb3A.

A TENEPb Mbl nepeﬁ,u,em K TaK HeftobumbIim MHOIMMU, HO BECbMa NPOCTbIM TEKCTOBbIM 3a4a4aM
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3. TEKCTOBBIE SAIAYH

[oBonbHO 60/1blUAA YaCTb STUX 3a4aHNI, CyasA N0 BCeMy, ByAeT TaK UM MHAYe CBA3AHO C NOHATMEM
npoueHTa YMcna. XoTa Bce HeobXxoAMMOoe A1A pelleHms 3TOro 3a4aHNA MOXKET BbITb MOHATO NP
BHMMaTebHOM (!) pa3bope npuseaeHHbIX NPUMEPOB, BCe e ByAeT Noe3HO NPoYMTaTh CreumanbHoe
TemaTuueckoe OTcTynneHune. AaKnii MaNeHbKUI KKYCOYEK TEOPUM» NO NOBO/Y 3TUX CaMbiX MPOLIEHTOB.

TEMATUYECKOE OTCTYN/NIEHUE: «MPOLLEHTbI»

1) 1 npoueHT (1%) Kakoro-nmb6o uncna —sto 1/100 yacTb 3TOrO YMCAa.
YT106bI HatTM 1% OT YMCAA, HYXKHO 3TO YMCNO NPOCTO PasaennTb Ha 100 (HanomHto, 4To Npwm
AeneHun Ha 100 fecATUYHOrO YMCNa 3anATas NEePEHOCUTCA BIEBO HA 2 NO3nLUmu).
Hanpumep:

0 50 _
1% ot 50 paBeH o0 = 0,5

0 72 _
1% ot 72 paseH To0 = 0,72
1% ot 12,3 paseH 123 _ 0,123
100

2) Haintu Kakoe-nMbo Konnyectso NMPOLUEHTOB OT YNC/Z1IA MOXKHO NOXOXUM cnocobom.

Hanpumep:
7% o1 50 paBHO 7015352 3,5
100 10 10
20% oT1 72 paBHO 207z _272_ 14 _ 14,4
100 10 10

150% ot 140 paBHO 153;40 =151 _ 510

1
300% ot 12,3 paBHoO % =222 =369

3) CyuwecTByeT 1 60s1ee KOPOTKMI CNOCO6 BbIUMCIEHNA MNPOLLEHTOB, HA30BEM €0 «MPOABUHYTHIM»

cnocobom. OH A0CTAaTOUYHO NPOCT, M K HEMY MOXKHO NPUATU CAMOCTOATEIbHO, BHUMATE/IbHO
NPOCMOTpPEB NPUBEAEHHbIE Bbille Npumepbl. MoKaxem 3ToT cnocob Ha Tex e camblx YMcaax:
7% ot 50 pasHo 0,07 - 50 = 3,5

20% ot 72 pasHo 0,20 -72 = 14,4

150% ot 140 paBHo 1,5-140 = 210

300% o1 12,3 pasHo 3-12,3 = 36,9

MoabITOXXMM BCe caenaHHoe B BUAe 2-x [paBusi, KOTOpble BbIFAAAT HECKOJ/IBKO «3arpy3o4yHo»,
HO MO CYTU OYeHb NPOCTbI, KaK byaeT BUAHO 13 NPUMEpPOB, NPUBEAEHHbIX B CKOOKAX.

Mpasuno 1. Ana sbluncneHma npoueHta XX% otumcna A (XX% < 100, Hanpumep, 7%, 20%, 15,6%),
Hy*kHO npocTo 0, XX ymHOXMTb Ha 370 uncno (0,07 - A; 0,20 - A; 0,156 - A).
Takum obpasom, XX% ot uncna A paseH 0,XX - A.

Mpaswuao 2. Ana sbluncnenns npoueHta 1XX%,2XX% ,3XX% ... otumcna A

(ZXX% > 100, Hanpumep, 107%, 250%, 360%), Hy*KHO NPOCTO

1,XX; 2,XX; 3,XX... yMHOXUTb Ha 370 umcno (1,07 - A; 2,50-A; 3,60-A).

Takum obpasom, ZXX% otumcna A paseH Z,XX - A.

B manbHelwem mbl byaem, Kak NpaBuao, MCNOAb30BaTb AR BbIUMCAEHNA UMEHHO «NPOABUHYTbLINY
cnocob.
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4) Bo MHOruMx 3agavax ynoMmMHaeTca, YTo HeKkasa BenndmHa ysenmumnach (1Y) Ha XX% nam
ymeHbwwunack () Ha XX%. U TpebyeTca y3HaTb, KaKoi 3Ta BE/IMYMHA OKa3anacb B pesybrare.
BbluMCNATL 3TO Mbl Bceraa byaem He B 2 aeiicTBuA (N0 3Tanam), Kak 06blYHO NPUHATO B LLIKOJIE, a
8 1 peicteme. Kak MMeHHO — ByAeT NOHATHO M3 NPUBEAEHHDbIX HUXKE NPUMEPOB.

WUTaK, yBenmyeHue yncna Ha XX%.

Mpumep 1. 40 ysennunnm Ha 20%. HaitTn nonyyeHHoe ymcno.

[o ysennuenus uncno 40 coctanano 100%, nocne ysennuenns 100 + 20 = 120% ot nperkHero
3HAYeHMUA.

120% ot 40 pasHo 1,20-40 = 1,2 -40 = 48.

MNpumep 2. 10 ysenmuunnm Ha 12,5%. HatTn nonyyeHHoe ymcno.

[o ysennuenusa uncno 10 cocrasnsano 100%, nocne ysennuenma 100 + 12,5 = 112,5% ot npekHero
3HaAYeHMA.

112,5% o1 10 pasHo 1,125-10 = 11,25.

Mpumep 3. 140 ysennumam Ha 250%. HaitTn nonyyeHHoe ymcno.

[o ysennyenus umcno 140 cocrasnano 100%, nocne ysennuenunsa 100 + 250 = 350% ot npexHero
3HaYeHMA.

350% ot 140 pasHo 3,5-140 = 3514 = 490.

Taknm 06pasom, Mbl NPUXoAMM K Mpasuny 3.

Mpaswuno 3.
Yucno A ysenuueHo Ha ZXX%. Monyumslueeca ymcno pasHo (Z + 1), XX - A.
(1,XX-A; 2,XX-A; 3,XX- A .. ecnnysennuyeHne npoucxoauno Ha 0XX%, 1XX%, 2XX% ...).

BbluncneHue ymncen, ymeHbLIEHHbIX Ha XX% BbINONHAETCA HECKO/IbKO MHaYe.

MNpumep 4. 40 ymeHbluman Ha 20%. HaliTn nonyyeHHoe uncno.

[o ymeHblweHuna uncno 40 coctasnano 100%, nocne ymeHbwenuna 100 — 20 = 80% ot npexkHero
3HaYeHus.

80% ot 40 pasHo 0,840 =84 = 32.

Mpumep 5. 10 ymeHbwmnm Ha 12,5%. HainTu nonyyeHHoe yncno.

[o ymeHbleHna uncno 10 coctasnano 100%, nocne ymeHblwerna 100 — 12,5 = 87,5% ot npexHero
3HAYeHMUA.

87,5% ot 10 pasHo 0,875 -10 = 8,75.

Tak mbl npuxogum K Mpasuny 4.

Mpasuno 4.

Yucno A ymeHbweHo Ha XX%. Monyunslueecsa yncno pasHo 0, (100 - XX) - A.

Takum obpasom, npu | uncna uenas yactb Bcerga pasHa 0, a nocie 3ansTon MAYT HE CAMM NPOLLEHTbI,
yKa3saHHble B YC/I0BUK, a UX «KOJIMYECTBO, ocTaBleeca Ao 100».

BoT, CO6CTBEHHO M BCE, YTO HY}KHO 3HATb O MPOLLEHTAX — He TaK Y U MHoro!
Ha aTom mbl 3aKoHYMM 3T0 TemaTunyeckoe OTCTyN/eHne, U Nepernaem K npumepam.
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3.1. TEKCTOBbIE 3AAAYN «HA MNMPOUEHTbI»

MPOCTO...
~HRAAH %!

3A0AHME 3.1.1. B O6YBHOM MATA3MHE NPOBOAUTCA AKLUMUA. NPU NOKYMNKE ABYX
NAP OBYBU HA KAXAYIO U3 HUX CKUOKA 20%. CKONIbKO HYXHO BYAET
3ANNATUTb NPU NOKYNKE ABYX NAP OBYBU CTOMMOCTbIO 1350 PYB/EN
U 2740 PYBNEN?

1-M 3TAM: COCTABUTb PUCYHOK (IAE BO3MOXHO), BLIYUCNEHUA.

ssrno  [JB350 | 270
!
: 0,8/-135‘0
C7AA0 o -
0,8 2740

PUCYHOK 3.1.1

JonycTnm, pucyHoK byaet Takum — puc. 3.1.1.

[Ase napbl 06ysu ctoat 1350 + 2740 = 4090 pybneit. Mo ycnoBrAM akLMU, UX MOXKHO KYNUTb He 3a
100% (nonHas cToMmocTb), a co ckngkon 20%, 1o ectb 3a 100 — 20 = 80%. YTobbl He AenaTb ANLWHUX
OBVXEHUN, He Byaem HaxoAnUTb BeINUUHY CKUAKM, YTOBbI NOTOM BblYeCTb ee 13 NOJIHOM CTOMMOCTU.
BMecCTo 3Toro cpasy HalleM KOHEUYHYIO LeHY C YY4ETOM CKUAOKM, TO eCTb BOCMO/Ib3yeMCA ONMUCAaHHbIM
Bbllle «MNPOABUHYTbIM CNOCOBOMY» BbIYMCAEHUA NPOLLEHTOB:

4090-0,8 = 409 -8 =3272.
2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 3.1.2. B NPOU3BEAEHUU ABYX COMHOXUTENENA O4UH U3 HUX YBENUYUIIN
HA 20%, A APYTOW YMEHbLUWN/UN HA 20%.
KAK NPU 3TOM USMEHUNOCb NPOU3BEAEHUE?

1-M 3TAN: COCTABUTb PUCYHOK (FAE BO3MOMXHO), BbIYUC/IEHUA.

X Z
—i — = XJ

¥ i e 25 =@

PUCYHOK 3.1.2

JonycTnm, pucyHoK byaet Takmum — puc. 3.1.2.

[lBa COMHOXUTENA, YNOMAHYTbIE B YC/IOBMM, O3HAYALOT 2 YNC/1A, YMHOMXKEHHbIE APYT Ha Apyra.
MOCKONbKY MX BENNYUHBI HEM3BECTHbBI, MOXHO 3anucaTb UX, HANPUMEpP TaK: X -+ Y.

Mocne Toro Kak nepsoe uncno ™ Ha 20%, oHo cTano pasHbim 100 + 20 = 120% oT npexHel
Be/IMYUHbLI, TO ecTb 1,2x.

BTopoe uncno nocne |, Ha 20% ctano pasHbim 100 — 20 = 80% ot npexHei BennumnHsbl, To ectb 0,8y.
Mx npounsseneHune ctano pasHbim He x -y, a 1,2x - 0,8y = 0,96xy, T0 ectb 96% OT NepBOHaYaNbHOIO
3HaYeHuA.

Takum obpasom, npomsBeaeHne STUX YUCEN YMEHBLUNAOCH HA 4%.
2-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATEJ/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 3.1.3. HA KNIYMBE PACTYT POMALUKWU, NAHAbIWW U PO3bl B OTHOLWIEHUH
7:5:3. KAKOM NPUMEPHO NPOLLEHT COCTAB/IAIOT POMALLKM OT BCEX
UBETOB HA KNYMBE?

1-M 3TAN: COCTABUTb PUCYHOK (FAE BO3MOXHO), BbIYUC/TEHUA.

L ? |5-13

Pom A Poszs/

o

PUCYHOK 3.1.3
[ns 3TOM 33434M PUCYHOK MOMKET BbITb, Hanpumep, Takum (puc. 3.1.3).

Yucna 7,5,3 —3T0O He KOIMYECTBO LLBETKOB B LUTYKaX, @ UMEHHO MX OTHOLUEHME B HEKOTOPbIX YCAOBHbIX
YacTaAx. ITO HYXKHO NMOHMMATb TaK: U3 BCEX LBETOB 7 YacTei COCTaBAAIOT POMALLKK, 5 4acTei NaHabIWwm
1 3 4yactu po3sbl. Npuyem ogHa Takasa YacTb MOXKET coAepKaTb N0boe KOMYecTBa LBETOB

(Hanpumep, 5, 10 naun aaxke 1 UBETOK, HO 3TO ANA PeLIEHMUA 3a4aHUA U HE BAXKHO).

Takum obpasom, obLiee KONIMYECTBO TaKMX YacTelt pasHo 7 + 5+ 3 = 15.

YT106bI HATM NPOLEHT YMCNA POMALLEK OT BCEX LBETOB, PasAe/IMM KOIMYECTBO ee YacTei Ha obuiee
KO/IMYECTBO YacTel (MMeHHO TaK, a He Ha0boPOT — HEKOTOPbIE yYalLMecs NoYeMy-TO BCerga AenaT
60/bllEee YAC/IO HAa MeHblLiee).

UTaKk,

7
I =< BblYHCJeHHe "B cToNIOUK" >~ 0,466 = 0,47 = 47%

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.
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3AJAHUE 3.1.4. B KOMNOT KNAAYT ABJIOKU N BUWWHU B OTHOLWEHWWN 2:3.
KAKOW MPOLLEHT B 3TOWU CMECU COCTABNAIOT AB/IOKU?

1-M 3TAM: COCTABUTb PUCYHOK (IAE BO3MOXHO), BbIYUCNEHUA.

YacTH
2 3

[ L —
1

9 B

PUCYHOK 3.1.4

YcnoBuma 3a4a4n MOXKHO OTO6pa3MTb, Hanpumep, Tak.

M onAaTtb: uncna 2 u 3 — He Konmn4yecTtso 610K 1 BULLEH B WTYKaxX Uan rpammax, a UMeHHO UX
OoTHOLIEeHUe (MM OTHOLLIEeHUE MX Macc, UM 06bemos). Takum 06pasom, U3 cmecu GPYKTOB 2 Yactu
COCTaBAAT A6710KM, @ 3 YacTU — BULLHA. YTOObI HaNTU % A610K B 3TOM CMecK, pasaes MM KOJIMYecTBo
yacTei A610K Ha 0bLLee KONNYECTBO YacTen:

N
N

Z_ =t 04 =409
5 5.2 10 "

S5}

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AQAHUE 3.1.5. n3 60 OAMHHAAOUATUKIIACCHUKOB 20% YYEHWUKOB BbIGPAJIN ET3

NO MHOCTPAHHOMY A3bIKY.

CKOJ1IbKO OAUHHAAUATUKNIACCHUKOB BbIEPAJIU ET3?

1-M 3TAN: COCTABUTb PUCYHOK (FAE BO3MOMXHO), BbIYUC/IEHUA.

0,2-60 »EIS
AAAAAAA————

\_//

60

PUCYHOK 3.1.5

MN306pasnm ycnoBume 3aaaum Ha pucyHke (puc. 3.1.5).

3aga4y MOXKHO PeLLNTb, MO KpalHel mepe, ABYMA NPOCTbiMK cnocobamu.

Cnoco6 1. CocTaBMM NO YCNOBMIO 334a4M TaK Ha3blBaeMyto NPONoOpLMIo:

60 yen. — 100%

x ven.—20%

60-20 _ 6-2
=——=— =12 (yenosek)
100 1

Cnocob 2. MNpocto Hangem 20% oT umcna 60:

0,2-60=12

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3A0AHUE 3.1.6. B NPOAYKTOBOM MATA3UHE NPOBUAUTCA AKLMA: KAXKAbIN
CNELYIOWMNIA KUNOTPAMM AB/IOK NOCNE NEPBOrO CTOUT HA 10%
AEWEBNE. KWNOTPAMM AB/NIOK CTOUT 28 PYB/EN.
CKOJIbKO NPUAETCA 3ANNIATUTb 3A ABA KUWJIOTPAMMA AB/NIOK?

1-M 3TAN: COCTABUTb PUCYHOK (IAE BO3MOMXHO), BbIYUC/IEHUA.

. Ixr ' Tar Py
.\__/.\__/‘
28 99-28

PUCYHOK 3.1.6
OTobpasunm 3To ycnoBue, Hanpumep, pucyHkom 3.1.6.

WUTak, 3a 1-11 Knaorpamm npuaerca 3annatntb 28 pybnei, 2-n byaet ctoutb Ha 10% aellesne, TO €CTb
100 — 10 = 90% ot 28 pybneii. Ero ctommoctb coctasut 0,9 - 28 pyb.
Takum obpasom, aga Kunorpamma a6a0K 6yayt ctouts 28 + 0,9 - 28 = 1,9 - 28 = 53,2 pyb.

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

BOT TaKkue OHW, He 0COBO 1 CNOMKHbIE, 334a4MN «Ha NPOLLEHTbI.
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3ANOMHWUTb:
1) NpoueHt XX% otuncna A (XX% < 100) paseH 0,XX- A.
2) NpoueHt ZXX% otuncna A (ZXX% > 100) paseH Z,XX- A.

3) Yucno A ysenuueHo Ha ZXX%. Monyumsweecs umcno pasHo (Z + 1), XX - A.

4) Yucno A ymeHblieHo Ha XX%. Nonyumslueecs umcno pasHo 0, (100 - XX) - A.

OcraBLumeca TekcToBble 3aaaun NMA pasgeneHbl Ha 2 rpynnbl 3aaHNIN: TEKCTOBbIE 33434

«Ha reoMeTPUIO» N TEKCTOBbIE 3aJ@4M «Ha ABMKeHUe». [TOCKOIbKY OHU A0CTaTOYHO Pa3HOObpPasHbI U
OT/INYAIOTCA NO CXEME PeLUeHMA, TPYAHO AaTb HEKME peLenTbl, NPUroaHble abcontoTHO A8 KaXKaoM
3a43a4u. Ho 4To-TO OpPUEHTUPYIOLLLEE 1 MOJIE3HOE BCE KE MOXKHO NPeasioKUTb B BUAE Habopa COBETOB:

v" B 3afayax C OTCYTCTBYIOLLMM PUCYHKOM HEOBXOAMMO COCTaBAATb COBCTBEHHbI
(manee 06 aTom HanucaHo nogpobHee);

v" Ha cobCcTBEHHOM PUCYHKE NPOCTaBAATb €AMHULbI U3MEPEHMUSA, KaK NPaBUIO, HE HYXKHO.
MCcKNoYeHne — eciv B TEKCTE YCI0BUA KaKan-1nbo BeIMUMHA yKa3aHa B Pas/IMYHbIX eAMHULLAX
(Hanpumep, B 3agaHmm 3.3.1 CKOPOCTb M3MepAETCA B KM/Y, a Bpems ABUKEHUA 4aHO B
MUHYTaxX). [TOCKONbKY eauHULbl u3mepeHusa 06a3atensHo (!) HyKHO ByaeT «BbipaBHMBATLY
(Hanpumep, BCe paccTofHWA — B KNIOMETPaAX, BCe Bpems — B Yacax), Takoe M3HavyaabHoe
pasainuune J0NKHO OTPaXKaTbCA HAa PUCYHKE;

v Tlpu cocTaBNeHMUM ypaBHEHMI NO YCA0BUIO 3aa4M Heo6X0AMMO 3TO AenaTb UCXOAsA U3
HEKOTOPOW NPOCTOI pasymMmHOM naen (Npumepsbl 3Toro NpuseaeHbl HMKe). Cobupatb Xe
ypaBHeHUA Hayrag, (Kak 3To AeNaloT HEKOTOPbIe) «U3 Yncen 1 BYKOBOK», MeNbKatoLmMX B
YC/IOBUM, NPaKTUYECKN BecrnonesHo.
3TO NPUBOAMT K TOMY, UTO OTBET MOJIYYaETCA «XOPOLLMNI, HO HENPaBUIbHbLIN» ©.

Bce ocTanbHble MOMEHTbI, HE OTpaXKEHHbIE BO BCTYMN/IEHUN K 3TOW 1aBe, CoAeprKaTcA B pa3brpaembix
HU¥Ke Npumepax TUNOBbIX 3a43aHUN.

Bonee nogpobHy0 MHPOPMALMIO MO PELLIEHUIO TEKCTOBbIX 33434 Kenatolme MOryT HauTH
B 3agaHum B13 Mocobua «EM3-2012 no matemaTmKke 414 «4aAHUKOBY: COBETbI PEMNETUTOPAY.
Ho ana mHormx caatowmx M’A sta nHpopmauma byaeT HECKO/IbKO M36bITOYHaA.
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3.2. TEKCTOBbIE 3AAAYN «HA TEOMETPUKO»

MPOCTO...
.COGTABD YPABHEHHE |

SAJAHUE 3.2.1. NPOYUTAMTE 3ALAYY:
«AJIUHA NEPBOIo 3EMEJIbHOTO YYACTKA B 2 PA3A BOJIbLWIE ErO WWNPUHDbI, ANTUHA
BTOPOIO — HA 20 METPOB bOJIbLWLE AJ/IUHbI NEPBOTO, A LWUWPUHA — HA 10 METPOB
MEHbLUE LUMPUHbI NEPBOTO. NAOLWAAb BTOPOIrO YYACTKA 600 M?, HAUOUTE
ONWNHY NMEPBOro YYACTKA». NYCTb AJIUHA NMEPBOIo YYACTKA PABHA x METPOB.
KAKOE YPABHEHUE COOTBETCTBYET YC/1I0BUIO 3AAAYHYN?

1) (x +20)(2x—10) =600  2) (x +20) (g - 10) = 600

x+ 20

——=600
2x—10

3) x+ 20+ 2x — 10 = 600 4)

1-M 3TAMN: COCTABUTb PUCYHOK MO YC/IOBUIO 3AAAYUMN.

MMeHHO TaK — p1coBaTb! A 3Hal0 BCe 3T OTFOBOPKM TUMA KHAC HE YYUAUY», K HE YMEID PUCOBaTbY U
OarKe «HaMm 3anpeLatoT genaTb PUCYHKMUY ... SHAYUT, NPULLIO Bpems HayumTbca! MNMpocTto noTomy, 4To 3TO
Heobxo4MMO ceiyac, NPUroaMTcs B byayLiem, 43 U COBCEM HE CNOXKHO.

[ecTBUTENIbHO, MHOTME HE YMEIOT AeNaTb KpacuBble U NpaBu/bHble PUCYHKM, A3 elle M C NepBoro pasa
(7, Hanpumep, eute He Hayunnca ©). Ho a1o u He TpebyeTca. MycTb pUCYHOK NoHavany 6yaeTt KopABbIM U
HenpaBW/bHbIM, B CNEAYIOLMIA Pa3 OH OKaXKETCA KOPABbIM M NPaBU/IbHBIM — @ 3TOTO Y¥Ke A0CTaToYHO!
Mpuyem, ona Habopa xopoweit Gopmbl He 06a3aTeNbHO CAeaTb COTHM PUCYHKOB — CKOpee BCero,
[OCTaToO4YHO byaeT 1 aecaTKa.

Ecan 1-i BapnaHT PUCYHKa OKa3blBaeTCA HEMPABU/IbHbIM NI KAKUM-TO HeAOoAEeNNAHHbIM — 3TO
HOpManbHO. TyT e NnepeesibiBaem ero npu NOBTOPHOM NPOYTEHUM YCNOBUA.

M nocnegHunini MOMEHT: A COBETYIO leN1aTb PUCYHKM MO3TAMHO, MO Mepe NPoYTEeHUs YCI0BUA.

He cocTaBnsasa Npu 3STOM HUKAKOro ypoa/IMBOro KPaTKoro ycaoBms, Tuna «MycTb X - 370 ..., TOTAA ...».
[lnAa TOro v Aenaetca pUCcyHoK, YTobbl «Crpy»<aTb» Ha Hero BClo MHPopmaumio. M ytobbl Bece 6bino
MOHATHO NPY NPOCTOM BbICTPOM NPOCMOTPE.
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WTaK, PUCYHOK K Halle TeKyLLen 3aga4e MOKET NoYyYnTbCA, Hanpumep, Takum (puc. 3.2.1).

X% =2 X+ 20
X | 2«9 S =600 | Xy
—Z ! . 2 2 o

PUCYHOK 3.2.1

2-W 3TAN: BET/1bIM NPOCMOTP BO3MOMHbIX OTBETOB C LIE/IbIO MOHATb, KAKAA UAEA NEXUT
B OCHOBE YPABHEHUWA.

He noarnaabiBaTh CAULLIKOM NPUCTaNbHO B OTBEThI — O4eHb BaXKHO! Tem cambim Bbl U3beraeTe Takoro
NOHATHOrO cob1a3Ha NOCKopee BbIXBaTUTb YTO-HUOYAb, Ha Ball B3ras4, Hambonee npasgonogobHoe.
MosKanyi, 3To U eCTb OCHOBHaA NPUYMHA OLWIMBOK B NOA0BHbIX 3a4a4ax.

B ycnoBMM Halwen 3aga4m pedb UAET O NPSAMOYTrO/bHUKAX U NAOWAAM — BUAMMO, HYXKHO COCTaBUTb
ypaBHeHMe, CBA3AHHOE C NIOLLALAbI0 NPAMOYTobHWUKA. MOCKOIbKY NOMHBbIMUW AAaHHBIMU Mbl
pacnosiaraem TO/IbKO OTHOCUTENIbHO 2-TO Y4acTKa, ypaBHeHMe ByaeT cBA3aHO MMEHHO C HUM:

S, =600 = (x + 20) (g— 10)

Takum 06pa3om, Mbl NPUXOANM K ypasHeHuto (x + 20) G - 10) = 600, 4To COOTBETCTBYET OTBETY 2).

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

B Hallem c/iydyae HyXHO elle pa3 BHUMATE/IbHO NPOoYnNTaThb YCIOBUE U MPOBEPUTb NPaBUIbHOCTb
PUCYHKa U ypaBHEHUA. A UMEHHO — NPOITK BECb MYTb 3aHOBO, MOTOMY, YTO OLUIMOKA MOXKET CAYYUTbCA Ha
nobom sTane.

4-W 3TAMN: BHUMATE/IBHO (!) 3ANUCATb OTBET.
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3AQAHUE 3.2.2. NPOYUTAUTE 3A0AYY: « LULUPUHA NPAMOYIO/IbHOIO
NAPANNENENUNEAA MEHbBLUE A/IUHBI HA 4 CM, A/TIUHA MEHbLUE BbICOTbI
HA 3 CM, A EFO OBBEM PABEH 210 CM3. YEMY PABHbI CTOPOHbI 3TOrO
NAPANNENENUNEAA?»
COCTABbTE YPABHEHUE 3A0AYU, OBO3HAYUB BYKBOMN x AJINHY MEHbLUEWN
CTOPOHDI.

1-M 3TAN: COCTABUTb PUCYHOK NO YC/IOBUIO 3ALAYN (PUC. 3.2.2).

X +4

X+4+3

PUCYHOK 3.2.2

Mocne HeCKONbKUX NPOYTEHMI YCNOBMA CTAHOBUTCA NMOHATHO: BbICOTA 34,eCh — caman 60/1bluas,
Ha 2-M MecTe 4/IMHa, 3aTeM YXKe WKnpuHa (ee n 0603HaUNAM x). To, UTO Ha PUCYHKE camoi 6onbLuoi
OKasanacb A/IMHa — He BaXKHO, ILLb 6bl HaANWUCK BblIM NPaBUIbHBIMM.

2-M 3TAM: COCTABUTb YPABHEHME HA OCHOBE CAE/IAHHOIO PUCYHKA.
O6bem napansnenenunesa paseH

V=210=x(x+4)(x+4+3)

210 =x(x+4)(x + 7)

x(x+4)(x+7) =210

3-M 3TAM: NPOBEPUTb NOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAMN: BHUMATE/ILHO (!) 3ANUCATb OTBET.

x(x+4)(x+7) =210
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3AQAHUE 3.2.3. NPOYUTAUTE 3A0AYY: «OOUH U3 KATETOB NPAMOYTO/IbHOIO
TPEYFO/IbHUKA HA 5 CM BOJIbLUE APYFOro, A EFr0 NNOWAAb PABHA 88 CMZ2.
YEMY PABHbI KATETbI 3TOIo NPAMOYIO/1IbHOTO TPEYTO/IbHUKA?
COCTABbTE YPABHEHUE 3AJAYN, OBO3HAYMB BYKBOW x OJINHY MEHbLUEW
CTOPOHDI.

1-M 3TAN: COCTABUTb PUCYHOK MO YC/IOBUIO 3ALAYMN.

PucyHoK 3gecb npegenbHo npoct (puc. 3.2.3).

X+&5 — 7

PUCYHOK 3.2.3
2-M 3TAN: COCTABUTb YPABHEHUE HA OCHOBE CAENAHHOIO PUCYHKA.

CoCTaBUTb YpaBHEHME K 3TOM (A4a U MHOTUM APYTMM 3aa4am) MOKHO HECKO/IbKMMM criocobamu.
PaccmoTpum, B KauecTBe NpMmMepa, 2 cnocoba pelleHns 3ToM 3a4aun.

Cnocob6 1.

1
[onycTum, cnyunnoch Tak, 4To Bbl NOMHUTE GOPMYY NAOLAAN TPEYTroNbHUKa (S = > ah) ©.

B Hawem cnyyae OHa 3anuLweTca TaK:

1
Sep = Ex(x +5) =88

1
Ex(x +5) =88

370 1 6yaeT OTBETOM.
Cnocob 2.

[onycTum, 4To Bbl HE NOMHUTE (He 3HanK, 3abbian) Gopmyny NAOWAAM TPEYroNbHMKA. ITO He CTPaLLHO,
pewunm n 6e3 Hee! MoanpaBMm NepBOHAYasIbHbIN PUCYHOK, AOPACTUB HA HEM TPEYIOJIbHUK A0
NPAMOYrO/IbHUKA.

Sup =x(x+5)=88-2
x(x+5)=88-2 wm x(x+5) =176

JTO TOXKe 6yp,eT npaBuUJIbHbIM YPaBHEHUEM, TO/IbKO NCXO4ALLUM U3 AperVl naoen.
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MpumeyaHue.

1
B cbopHmKax 3aaad no NMA B KauecTBe NpPaBU/IbHOIO NPMBOAUTCA TOJIbKO OTBET Ex(x +5) =88.

Taknm o6pasom, «COBCEM YK YaNMHUK», HE CO0OPa3UB, YTO peyub MAET 06 OAHOM U TOM Ke, MOXKET
peLwnTb, YTO rae-To ownbes.

3-W 3TAMN: MPOBEPUTb NOJIYYEHHbIW PE3Y/NIbTAT.

4-N 3TAMN: BHUMATENBHO (!) 3ANUCATb OTBET.

1
Ex(x +5) =88

A BOT elle 04Ha 3343a4a Ha TeMY TpeyrosibHuUKa.
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3A0AHUE 3.2.4. NPOYUTAUTE 3AAAYY: « CTOPOHA TPEYIFO/IbHUKA HA 10 CM BOJIbLUE

BbICOTbI, ONYLWEHHOW HA HEE, A NOWA/Lb PABHA 40 CM?2,

HANAUTE ONUHY AAHHOMW BbICOTbI».

COCTABbTE YPABHEHUE NO YCNOBUIO 3AIAYU, OBO3HAYUB AJIMHY MUCKOMOM

BbICOTbI 3A x.

1-M 3TAN: COCTABUTb PUCYHOK MO YC/IOBUIO 3ALAYMN.

MOCKO/bKY B YC/IOBUM HE CKa3aHO O TOM, KaKO MMEHHO 3TO TPEYro/ibHUK, ByAem cHMTaThb ero

(v pycoBatb) nponsBonbHbIM (puc. 3.2.4).

X+ 40

PUCYHOK 3.2.4
2-M 3TAN: COCTABUTb YPABHEHWE HA OCHOBE CAENAHHOIO PUCYHKA.

Bocnosaib3yemcs BCe TOM e caMoii, TeNepb y)Ke 3anoMHEHHON dopmyioin

(a ee AeNCTBUTENBHO HY}KHO MOMHUTB!).

1
STp =§ah
1
Syp =40 = Ex(x +10)
1 x(x+10
Ex(x +10) = 40 wu % =40

370 n byLeT OTBETOM.

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/ILHO (!) 3ANUCATb OTBET.

x(x+10)

40
2
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3AQAHUE 3.2.5. NPOYUTAUTE 3A0AYY:
«OT KBAAPATHOTO /INCTA ®AHEPbI OTPE3A/IN NONOCY LUMPUHOK 15 CM.
NNOLWAAb OCTABLUErOCA KYCKA PABHA 4500 CM. HAUAWUTE NEPBOHAYANbHbBIE
PA3SMEPbI KYCKA ®AHEPbI».
COCTABbTE YPABHEHUE MO YC/NIOBUIO 3AAAYU, OBO3HAYUB 3A x ANIUHY
CTOPOHbI MMEBLLUEroCA KYCKA ®AHEPbI.

1-M 3TAN: COCTABUTb PUCYHOK NO YC/IOBUIO 3ALAYN (PUC. 3.2.5).

X

X \Scr-; 4{00

o e

X~ (s %

PUCYHOK 3.2.5

2-M 3TAN: COCTABUTb YPABHEHWE HA OCHOBE CAENAHHOIO PUCYHKA.

Npes 3apaun cBA3aHa B N0LWLAAbIO M NpOCTa:
«TO, YTO 6bIJIO = TOMY, YTO OCTaNIOCb + TO, YTO OTPE3aNn».

x+x =4500 + 15x
x% = 4500 + 15x

B KauecTBe O0TBETA MOKHO MCMOb30BaATb MO0 3Ty 3aNuncb, IMOO KaK-TO ee NOANPABUTD.
Hanpumep, Tak:

x? — 15x = 4500.
3-M 3TAM: NMPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x% = 4500 + 15x
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3AAAHMUE 3.2.6.  MPOYUTAWTE 3AJAYY: « AN OTAENKM NOMELLEHMA U3
KBAAPATHOWM N/IUTKU BbIPE3A/IN YTOJIbHUK NNOLWAABIO 160 CM2,
TOPLLEBBIE CTOPOHbI YTO/IbHUKA PABHbI 8 CM.
YEMY PABHA CTOPOHA KBAL,PATA, KOTOPbIA OCTAETCA MOC/E OBPE3KU
NAUTKU?». NYCTb CTOPOHA UCKOMOTO KBAZJPATA PABHA x.
KAKOE YPABHEHUE COOTBETCTBYET YC/IOBUIO 3AJAYN?

1) (x +8)%2 =160 2) (x+8)%2 —x% =160
) 5 (x + 8)?
3) x* + (x + 8%) = 160 4) — — =160

1-M 3TAMN: COCTABUTb PUCYHOK MO YC/IOBMIO 3AAAYMN.

2-M 3TAN: BET/1bIA MPOCMOTP BO3MOHbIX OTBETOB C LIE/IbIO MOHATb, KAKAA UOEA NEXUT
B OCHOBE YPABHEHWA.

PaCCMOTpMM AnAa TPeEHNPOBKKU OBa cnocoba peweHnA aTOM 3adayun.

Cnocob6 1.

X £

PUCYHOK 3.2.6a

Npen ypaBHEHWUA CBA3AHA C NJIOWAAbI0 U 3BYYMT TaK:
«TO, YTO 6bII0 = OTpesaHHoe + ocTaBLIeecA»:

(x+8)(x+8)=160+x:-x — cM.pHUCYHOK (puc. 3.2.6a).
(x +8)2—x2 =160

Bbibupaem oTeeT 2).

[TekcToBble 3a1a4H | Ctpanuua 61



Cnocob 2.

X g

PUCYHOK 3.2.66

MaeAa ypaBHeHWA TaKoBa:
«nowaab yronka = S; + S,» (puc. 3.2.66):

160 = 8x + 8(x + 8)

370 NpaBW/IbHAA NAea U NPaBUbHOE YpPaBHEHWE, NPUBOAALLEE K NPABUIbHOMY OTBETY — HO €ro HeT B
BapuaHTax oteetoB! OKa3sbiBaeTcs, ObIBAET U TaK.
Moatomy B AaHHOM ciiydae Cnocob 1 «npaBunbHee!».

MMeHHO B 3TOM 1 3aK/1t04aeTCA CMbICA 2-To 3Tana B NoA06HbIX 334a4ax — «MPUKUHYTb No-6bICTPOMY»,
C KaKoW naeei HyKHO cBA3bIBaTb byayuiee ypaBHeHue!

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

[Lns KayecTBEHHOW NPOBEPKM HY}KHO eLle pa3 BHUMaTe/IbHO NPoYUTaTh YCI0BME U NPOBEPUTL
NPaBUAbHOCTb PUCYHKA U ypaBHEHUSA.

4-W 3TAMN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

MNpumeyaHume.
Cnocob 2 cneuuyanbHO NpuBeAEeH B 3TOM 3a4a4e, YTobbl NPOMANIOCTPUPOBATL Caeaylollee:

v' B ocHoBe 6yayLLero ypaBHeHMA MOTYT IeXKaTb pasHble NPaBu/ibHbIE AW,

v' Ecnu B 3ajaue nNpej/ioKeHbl BapMaHTbl OTBETOB, TO HE BCAKAA NpaBu/bHas Uaea NpuroaHa ans
3TWX OTBETOB;

v' Lenb npeasapuTtesibHoro 6ernoro NPocMoTpa OTBETOB COCTOMT Kak pa3 B TOM, 4TO6bI BbibGpaTh
«Hanbonee NPaBUIbHYIO» UAE0.

A Tenepb neperigem K 3-i rpynne TEKCTOBbIX 33434 — «Ha ABUMKEHME»,
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3.3. TEKCTOBbIE 3AAAYN «HA OBUXKEHWUE»

3AAAHUE 3.3.1. NPOYUTAUTE 3A0AYY:
«BE/IOCUNEAUCT HA TPEHUPOBKE NMPOEXAN 5 KM C NOCTOAHHOW CKOPOCTbIO,
A NOTOM ELLE 3 KM CO CKOPOCTbIO HA 5 KM/Y MEHDLLE.
BECb NYTb 3AHAN 27 MUHYT. KAKOBA NEPBOHAYA/IbHAA CKOPOCTb
BENOCUNEAUCTA?»
NYCTb x KM/4Y - NEPBOHAYAJ/IbHAAA CKOPOCTb BEJIOCUNEAUCTA.
KAKOE YPABHEHUE COOTBETCTBYET YC/1IOBUIO 3AA0AHYU?
3

5
1) — =27 2
)x+x—5 )

3
4+ —=0,45
x+5 «x

5 3
3) ;+r=0,45 4) 5x +3(x—5) =27

1-M 3TAMN: COCTABUTb PUCYHOK MO YCNOBUIO 3ALAAYM (PUC. 3.3.1).

5 kM 1 3km
[ al KM/(/ e 'éob"a; = 2F muw,
X=5 km/y

PUCYHOK 3.3.1

2-M 3TAN: BET/IbIA MPOCMOTP BO3MOMHbIX OTBETOB C LIE/IbIO MOHATb, KAKAA UOEA NTEXNUT
B OCHOBE YPABHEHWA.

Bo Bcex ypaBHEHMAX TaK WM MHaYe BblParKeHo obLiee Bpemsa ABUKEHUA (t06m).
MoHATHO, uTO
tOﬁIJ.L = tl + tz
s
Cyyetom TOro, uto t = > («ckopocTb NogennTb Ha Bpemay),

3
x—5

ton = ; +

nOCKOIIbe B yCNOBUU 33434 CKOPOCTb X BblpaXKeHa B KM/‘-I, BC€E pPacCToAHUNA O0/1KHbI 6bITb Bblpa*KeHbl
B KUJIOMETPAX, a BpemMAa — B HacCax. r|03TOMy nepesegem t061.u N3 MUHYT B 4acbl:

ooy = 27 MUH = % 9 («27 MUHYT 13 60»)

27 27:3 9 _4,5_045
60 60:3 20 10 '

Takum obpasom, tysy = 0,45 4.
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Mocne 3Toro mbl Cpasy NPUXo4UM K OTBETY M3 BapuaHTa 3):

5 3
—+——=045
x x-—5

3-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

MHorune gpyrve 3a4aqun «Ha ABUMKEHNE» NPAKTUUYECKN KONUPYIOT TONbKO YTO pa3obpaHHyto. Mau nmetor
MWUHUMaIbHbIE OTANYMA. [03TOMY OrpaHUYMMCA PELLEHNEM TONIbKO OA4HOM TaKoW 3a4auu.

e
3ANOMHMUTD:

Mpu cocTaBNeHnn ypaBHEHWA B NOA06HbIX 33A4aHNAX OYEHb Ba’KHO BbIMOJIHATL 3TW 3Tarbl:
1-7 3Tan: coCcTaBUTb PUCYHOK MO YC/IOBMIO 3a4a4M.
2-11 3Tan: COCTaBUTb ypaBHEHME HA OCHOBE CAENAaHHOIO PUCYHKa.

M Bbl Byaete Henobeanmbl ©! Bo BCAKOM C/lyyae — B TEKCTOBbIX 3aJa4ax...
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4. YPABHEHHSI. CHCTEMbBI YPABHEHHH

Bce ypaBHeHUs, KOTOPbIE 3[eChb BCTPEYAIOTCA, YCIOBHO MOKHO Pa3fe/inTb Ha «06bluHble» (NnHelHbIe) n
«KBapaTHble». PelleHne 1 Tex, U Apyrux ypaBHEHMI, KaK NpaBu/o, He NpeacTaB/ifaeT HUKaKoM
C/IO¥HOCTU. PacCMOTPMM CHayana TPy TUMOBLIX 3a4aHMA Ha pPelleHne «OBbIYHbBIX» YPABHEHWA.

4.1. «PEWNTE NTMHENHOE YPABHEHMWE»

MPOCTO...
-Hanau ubren ©!1

3A0AHUE 4.1.1. PEWWTE YPABHEHUE 15—-3(2x—-4)=11—x

Mo y)Ke CNOXKMBLLEWCA TPAAWL MW, BCEBO3MOXKHYIO TEOPUIO 3aMEHUM OYeHb NMOAPOOHBIM PeLleHUEM.
1-W 3TAM: BLIYUC/IEHUE KOPHA YPABHEHUA.

15-3-2x—4)=11—x

15-3-2x+3-4=11—x

15+12—-11=—x+ 6x

27 —11=6x —x

16 = 5x
5x =16
5x_16
5 5
_16_16-2_32_32
*TE5 52710 Y

2-M 3TAN: NPOBEPUTb NOJTIYYEHHbIW PE3Y/IbTAT.

Mogctasum x = 3,2 B UCXOZHOE yYpaBHEHME M NPOBEPUM PABEHCTBO Ero JIEBOW M NPaBOM YacTel
(oHM AONXKHbI BbITb PaBHbI).

15-3-(2-32 —4) =11-3,2
15—-3-(64 —4) =78

15-72=78
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78=178
YpaBHeHWe peLleHo NPaBuabHO.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

3,2

3SAO0AHUE 4.1.2. PELUNTE YPABHEHWE 16 —7(3 —4x) =27 + 20x

1-/ 3TAN: BbIYUCIEHWE KOPHA YPABHEHMA.
16 —7- (3 — 4x) = 27 + 20x

16 —7-3+47-4x =27 + 20x

16 — 21 + 28x = 27 + 20x

28x—20x =27-16+21

8x = 32
8x 32
8 8
x=4

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

EGEprosto.ru

MoactaBum x = 4 B UCXO4HOE YPaBHEHWE M NPOBEPMM PABEHCTBO €ro JIEBOW M NPaBOi YacTen

(oHM AONXKHbI BbITb PaBHbI).

16 —-7-(3—4:4)=27+20-4
16 —7-(—13) =27+80

16 +91 = 107

107 =107

YpaBHEHMWE peLleHo NPaBUbHO.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3AAQAHUE 4.1.3. PELWLWNTE YPABHEHUE

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

MogcTtaBum x = —5 B UCXOAHOE ypaBHEHME Y NPOBEPUM PAaBEHCTBO €ro JIEBOI U NpaBoit YacTei
(oHW AONKHBI BbITb paBHbI).

-5 =5 5 5 5 5-4 5 20 20 5 15 15:5

3
20 5 205 2054 20720 20 20 20 205 4
YpaBHeHue peLlleHo NPaBuabHO.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

-5

A Tenepb, nocse «0bblYHbIX», Nepeiaem K «KBagpaTHbIM» YPaBHEHUAM.
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4.2. «PELULNTE KBAOPATHOE YPABHEHWE»

KBaZpaTHble ypaBHEHUA MOTYT UMeTb IM60 2 KOpHSA, 60 1 KopeHb, 1M60 He MMeTb KOpHel BoobLue.
Y3HaTb 06 3TOM MOXKHO NO 3HAYEHMIO TaK Ha3bIBAEMOIO ANCKPUMMHAHTA (O KOTOPOM Mbl Y¥Ke FOBOPUIIM
B NyHKTe 2.8).

A MeHHO:

ecim D = b? — 4ac > 0, To ypaBHeHME UMeeT 2 KOPHS;
ecim D = b? — 4ac = 0, To ypaBHeHMe UMeeT 1 KopeHb;
ecim D = b? — 4ac < 0, To ypaBHEHWE He UMEET KOPHelA.

MpoBePKOMN KONNYECTBA KOPHEN «4epe3 AUCKPUMMUHAHT» Mbl M Byaem 3aHMMaTbcA Ha 1-m 3Tane
Kaxaoro nogobHoro 3agaHus.
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SAAAHUE 4.2.1. PELWLWNTE YPABHEHUE x2+13x+30=0

1-M 3TAN: BbIYUCNEHUE OAUCKPUMMUHAHTA C LLE/IbIO ONPEAE/IUTD KOJIMYECTBO KOPHEW
YPABHEHUA.

x> +13x4+30=0
D=b?>—4ac=132—-4-1-30=169 — 120 = 49 > 0 — 2 KOpHS.
2-M 3TAM: BbIYUC/TEHUE KOPHEN YPABHEHMA.

KopHM KBaApaTHOro ypaBHEHUS, KaK NPaBMO, BbIMUCAAIOTCA MO cneaytouwei dopmyne:

—b++D

12 = 2a

B oeicTBUTENIbHOCTK, 3Ta popmyia ABAAETCA obbeanHeHnem 2-x GopMy AN1A BbIYUCAEHNA KOPHEN

X]_I/I x2:
_—b—+D

1= 2a
_—b++D

2= 70

B Hawem npumepe

_—13-+49 -13-7 20

- =1

X 2.1 2 2 0
_T1B47_—6_

et T2 T

3-M 3TAM: NPOBEPUTb NOJ/IYYEHHbIM PE3Y/IbTAT.
HalaeHHble KOPHM NOACTABASAEM B UCXOLHOE YPaBHEHMeE.,

(—10)2 + 13(—10) + 30 = 100 — 130 + 30 = 0 (mpaBUJILHO).
(—3)2+13(=3)+30=9—-39+30=0 (mpaBUIbHO).

4-W 3TAN: BHUMATE/IbHO (!) 3BANUCATb OTBET.

-10; -3
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SAAAHUE 4.2.2. PELUNTE YPABHEHUE 2x% —5x =7

Mpexae, 4em peLLaTb 3TO ypaBHEHME MO NPEAJ/IOKEHHOI BbIlLe CXeMe, MPUBEAEM ero K HYKHOMY BUAY:
2x2 —-5x—7=0

1-M 3TANM: BbIYMUCEHUE AUCKPUMUHAHTA C LLENbIO ONPEAENUTL KOJIMYECTBO KOPHEN
YPABHEHUA.

D =b%?—4ac=(-5)2—4-2-(=7)=25+56=81>0 — 2 KopHs.
2-M 3TAN: BbIMUCNEHUE KOPHEW YPABHEHMA

_—b-VvD 5-v81 5-9 -4
22 2-2 4 4

X1

-b+vD 549 14 7
xz = = = — i e-— T 3’5
2a 4 4 2

3-M 3TAN: MPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

HaltgeHHble KOpHU NOACTaBAAEM B UCXOAHOE YpaBHeHMe.
2(-1)2-5-(-1)—-7=2-1+5-7=0 (upaBuibHO)
2-(%)2—5-3,5—7=2-§+17,5—7=24,5—17,5—7=7—7=o (NMpaBHLHO)

4-W 3TAN: BHUMATE/ILHO (!) 3ANUCATb OTBET.

-1; 3,5
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3AJAHUE 4.2.3.  PELUMTE YPABHEHME 3+ (x+1)2%2=2x+5

3T0 ypaBHEHMeE TOXe HY}KHO CHauana npusectvt B Buay ax? + bx + ¢ = 0, Ho nepes, 3TUM pasbepemca
co ckobkol (x + 1)2. CaenaTb 3TO MOXHO ABYMA cnocobamu:

v EC/NM Bbl NOMHUTE GOPMY/ibl COKPALLEHHOIO YMHOMEHMA, TO Cpasy 3anuweTe
(x+1)2 =x2+2x + 1;
v' Ecnm 370 popmMyna «BalLe HU3HAKOMa» UK MPOCTO KHE Y3HAETCA», TO MOMKHO CAeNaTh TaK:
x+1D)2=x+DEx+D)=x*+x+x+1=x2+2x+1
(To ke camoe ycrneLHO MOXHO fenaTth Anda ckobok (x — 1)% un (x + 1)3).

Taknm 06pa3om, Hallle UCXOAHOE ypaBHEHWE Npeobpa3oBbIBAETCA K BUAY:
3+x2+2x+1 =2x+5

3+x2+1 =5

3+x2+1-5=0

x2—-1=0

BHumaHue! MonyyeHHoe ypaBHeHME ABAAETCA «HEMNOMHbIM» — B HEM OTCYTCTBYET OAHO Claraemoe

(B maHHOM cnyyae, cogepKallee x, 4to o3Hadaet b = 0).

[N peleHns «HemnosTHbIX» KBaApaTHbIX YPaBHEHUI OUCKPUMMHAHT BbIYUCAATb HE HYXKHO, TaK KaK 6e3
Hero oHW pelatotca npowe! MosToMy 0TKa3bIBAETCA OT C/I0KMBLUIENCA CXEMbI PeLleHUs «Yepes
ONCKPUMUHAHT».

1-M 3TAN: PELUEHUE YPABHEHMA.

PelunTb ke ero MoXHo, onATb-TakK, ABYyMmsA cnocobamu.

Cnocob6 1.
x2-1=0
x2-12=0

x+Dx-1)=0
x+1=0wmwm x—1=0
x=-1 wim x =1

Takum obpasom, x; =—1, x, = 1.
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Cnocob 2.

x=4V1=1+1
Monyyaem Te e KopHn: xq; = =1, x, = 1.

NpumeyaHume.
Ons peweHns nogobHbIX ypaBHEHUI MOXKeTe NoNb30BaTbCs Hanboaee KOMPOPTHLIM A5 BaC

cnocobom.

OfAHaKo, KaK NnokKasblBaeT NpakTuKka, B Cnocobe 2 yyalimeca perynapHo 3abbiBatoT Npo

3HaK «—», YTO NPMBOAUT K NOTepe KOpHSA (1 34eCb OHU NOAYYNAM Bbl eANHCTBEHHbIN KopeHb X = 1).
Cnocob 1 KaxeTca 6osee rpOMO3AKMM U UCKYCCTBEHHbBIM, O4HAKO B HEM HEBO3MOXKHO NOTepATb
KopeHb. Kpome Toro, oH 6yaeT oueHb yaobeH 1 aarke HeobxoAuM B pelieHUn bosiee CAOMKHbIX
ypaBHEHUI N ocobeHHO HepaBeHCTB (KOTopble peLlatoTca Tak Ha3biBaeMbIM « METOA0M MHTEPBaoBY).
A1 6bl NocoBeTOBaN «HabMBaTb PYKy» npeskae scero Ha Cnocobe 1.

Ero HeKas HeyK/oXKecTb nepekpbiBaeTca (0cobeHHO B byayLiem) ero NnpemmyLLecTBamm.

2-M 3TAMN: NPOBEPUTb NONYYEHHbIM PE3Y/IbTAT.
HallaeHHble KOPHM NOACTAaBAAEM B UCXOLHOE YpaBHEHMeE.
Mpuseaem ero 3gech ewte pas: 3 + (x + 1)? = 2x + 5.
34(-1+1)?%2=2-(-1)+5

3+40=-2+45

3 =3 (mpaBUJIbHO).

3+(14+1)%2=2-1+5

3+44=2+45

7 =7 (mpaBUJbHO).

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

-1; 1

MpumeyaHue.
Ecnuv Bam Bce e HenpemMeHHO X04YeTcs pellaTb Mo CTaHA4APTHOM cxeme «4Yepes AMCKPUMMUHAHTY

(npocTo yao6Hee aBTOMaTMUECKM AeNaTh OAHM U TO €CTb e AeNCTBUA), TO U 3TO BO3SMOXKHO!
[na nocnegHero npMmepa A npuseay Takon cnocob pelleHun, Ha BNpeab UCMOAb30BaThb ero He byay,
TaK KaK MHe OH HenpueblYeH U Heyao6eH.
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UTaK,

x2—-1=0

x240-x—1=0

D=b*>—4ac=0°-4-1-(-1)=4

_—b—VvD 0-v4 0-2
- 2 21 2

X1

—b+VD 0+2
x2= = =1
2a 2

W, B 3aK04EHNN, NOCNeAHEee 3aJaHNe 3TOM rasbl.
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3AAQAHUE 4.2.4. PEWUNTE YPABHEHUE 2a®’-5a+3 =0

Y KOro-To TaKkoe ypaBHEHME MOXKET Bbl3BaTb HEAOYMEHME: KaK peLlaTb «C MKCOM» — NOHATHO, HO 34eCb
noyemy-To bykea a! M yto Tenepsb aenatb?

A Bce TO e camoe!

1-M 3TANM: BbIYUCNEHUE AUCKPUMUHAHTA C LLENbIO ONPEAENUTL KOIMYECTBO KOPHEN
YPABHEHUA.

D=b%?—4ac=(-5)>—4-2-3=25-24=1>0 — 2 KOpHA.
2-M 3TAIM: BbIYUCNEHME KOPHEN YPABHEHMS.

~b—VD 5-v1 5-1
2¢  2-2 4

x1= 1

_—b+\/ﬁ_5+1_6_3_15
2T T T4 a2

3-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/IbTAT.
HaiaeHHble KOpHW NOACTaBAAEM B UCXOLHOE YPaBHEHMeE.

2:12-5.-14+3=2-5+3=0 (upaBUIbLHO).

3\? 3 29 5.3
) T+3 =45—-75+4+3 =0 (mpaBuJbHO).

. 2 _ . = o — —_ - — —_——
2-1,5°=5-15+3=2 (2 5 2+3 7

4-W 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

1; 1,5

M
SANOMHUTb:

KopHM KBaApaTHOro ypaBHEHUSA BbIYUCAAKOTCA NO caeaytolein dopmyne:

—b++VD —b++Vb%—4ac
2a 2a

X12 =

A mbl Maem ganblie, K cnegytowemy 3agaHmam MNA ...
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4.3. «<BbIPASUTE U3 ®OPMVYJIbI ...»

MPOCTO...
.PELLIH YPABHEHHE !

SAJAHUE 4.3.1.

P =2(a+b) DAUHY b.

1-M 3TAM: BbIEOP CMNOCOBA BbIPAXEHWA NEPEMEHHOW, BLIYUCNEHUA.

Cnocob6 1.

P =2(a+b)
P 2(a+b)

Cnocob 2.

P =2(a+b)
P =2a+2b
2a+2b="P
2b =P —2a
2b P —2a

EGEprosto.ru

BbIPASUTE U3 ®OPMYVYJibl NEPUMETPA NPAMOYIOJIbHUKA

B npuHuune, sbipakeHume, noay4yeHHoe 4o (*), TOX€E MOXHO OCTaBUTb B Ka4eCTBe OKOHYaTEe/IbHOIO

OTBETa.

2-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

Ecnun I'IO,CI,06HbIe 3a4aHNA Y BaC Nos1iy4atoTCA CTabunbHo Xopouwo, A40CTAaTOYHO NPOCTO 3aHOBO pewnTb

npumep. Ecam xe Bbl B 4EM-TO COMHEBaeTeCb, TO B Ka4YecTBe NPOBEPKU NyYlle pelnTb 3agaHne apyrmm

CI'IOCO6OM, d 3aTem CBepPUTb NOJ1ly4eHHble OTBEThHI.
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3-1 3TAN: BHUMATENLHO (!) 3ANUCATb OTBET.

E—a

Mnun, B 3aBUCMMOCTM OT TpeboBaHWUI K popme 3anmcK OTBETa, TaKUM 0b6pasom:

P/2—a

3AAAHUE 4.3.2. BbIPASUTE U3 ®OPMYVYJ1bl CKOPOCTU PABHOYCKOPEHHOTO
OBUXEHNA v = vy + at YCKOPEHUE a.

1-M 3TAM: BbIEOP CMNOCOEBA BbIPAXEHWA NEPEMEHHOWM, BLIYUCNEHUA.

NcxoaHas dopmyna CAULLIKOM NPoCTa, YTOObI BblAYMbIBATb A1 Hee pa3Hble cnocobbl npeobpasoBaHus.
MpocTo pellaem 06bl4HOE ypaBHEHUE C HEMHOTO HEODObIYHbIMM «OYKOBKaMMN».

v=v,+at
v—vy =at
at =v — v,
at v-—v,
t ot
v — vy
a:
t

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIM PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

v — 7
t

Mnwn, B 3aBUCMMOCTM OT TpeboBaHWI K popme 3anmcK OTBETa, TaKUM 0bpasom:

(v —vp)/t
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3AO0AHUE 4.3.3. BbIPASUTE U3 ®OPMY /bl OKOYNA — NEHUA Q = I?Rt CUNY TOKA I.

1-/ 3TAN: BbIBOP CMOCOBA BbIPAXKEHMA MEPEMEHHOW, BbIYMC/IEHMA.
Q = IRt
I’Rt =Q
I’Rt Q
"Rt Rt

Q
I?=—
Rt

Q

1= |=
Rt

2-W 3TAN: NPOBEPUTb NOJIYYEHHbIW PE3Y/NbLTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

Nnu, B 3aBUCMMOCTUN OT TpeboBaHMI K Gopme 3anncK oTBeTa, TaKMM 06pasom:

VQ/(Rt)
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3AAAHUE 4.3.4. BbIPASUTE U3 ®OPMY/bl NEPUOAA KONEBAHUIA MAATHUKA

T= ZH\E ONNHY MAATHUKA L.

OTO 3a4aHME HECKO/IbKO CNOXKHee npeabiaywmx.
Ho mMbl cneumanbHO TaK U MAEM: OT MPOCTOrO — K CI0XKHOMY.

1-M 3TAN: BbIBOP CMOCOEA BbIPAMKEHWA MEPEMEHHOW, BbIYMCNEHUA,

Cnocob6 1.

~
Il
N}
3
Q| ~

N}

3
Il
~

Q=

[\S]
)
Q=

2
l _(T)Z_ T  T?
g| \2n)  (@2m)?  4n?

I T

g Am?

Lg_T°-9g
g 42

M, HaKkoHeL, noay4yaem ,D,OHI'O)'K,CI,aHHbIﬁ OTBET:

3 TZ . g 3 gTZ
T 4?2 4r?
Cnocob 2.

MpeactaBnm UcxoaHyo GopmMyny B BUAE TaK Ha3biBaeMOM NPOMNOPLMUK, M BOCMOIb3yeMCA NpaBuaamm
paboThbl C HeW.

MprmeyaHue: B Nponopunm (To ecTb paBeHcTBe BMAA % = g) BbINOJ/IHAETCA YCA0BUE

a-+b = c-d,4To BU3yasIbHO HAaNOMUHAET HEKUIN KKPECTUKY.

3TOT Npyem A1a «NepeBoa paBeHCTBa gpobeit B paBeHCTBO NPOM3BEAEHUI», TO €CTb «BbITATMBAHMUE)
NPoNoOpLMM B OAHY CTPOYKY, Mbl ByAem MCNO/Ib30BaTb B HEKOTOPbIX Aa/IbHENLLMX BbIYMCIEHUAX.
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~
Il
N
=)
Q| ~

T 2r |1 _2ml
11 Jg Jg
T 2nvl

=

/3

Bocnonb3yemcs NpaBmMIOM «KKpeCcTUKa»:

TJg =2mVi-1
TJg=2mVl (%)
TJg 2ml
2m 2m
i _ g
2T
=g

2T

)

2n)?2  (2n)?  4n?

MTaK, Mbl NOAYYMAU TOT XKe CaMbI OTBET:

gT?

b=z

PasymeeTca, HauMHaA NPaKTUYECKN C N0HBOro Wara BbIYMCAEHWNA, MOXKHO 6bIJ10 NOWTH
no Kakomy-H1byab Apyromy nytu. Hanpumep, HaumMHas ¢ (*) caenatb Tak:

T./g = 2nVl
(1Y9)" = (2nVD)’
T2g = 47?1

T?g 4n?l
42~ 4n?

T?g l

4m?
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_gr?

=2
412

2-M 3TAN: MPOBEPUTb NMOJIYYEHHbIM PE3Y/IbTAT.

3-1 3TAM: BHUMATENBHO (!) 3ANUCATb OTBET.

gT?
412

Nnn, B 3aBUCMMOCTKN OT TpeboBaHMi K popme 3anncu oTBeTa, TakMm obpasom:

gT?/(4m?)

SAQAHUE 4.3.5. BbIPASUTE U3 ®OPMVY/Ibl F =G - % PACCTOAHUE R.

1-M 3TANM: BbIEOP CMOCOEBA BbIPAXEHWA NEPEMEHHOW, BIYUCNEHUA.

Cnocob6 1.
m1°m2
F=G 72
F_G m1°m2_G'm1'm2_Gm1m2
1 1 R? ~ 1-R2  R?
NTak,
FGmim,
1 R?

BoCno/b3yemca NpaBuUIOM «KpPecTUKax:
F'R2 = 1'Gm1m2
FR? = Gmym, (*%)

FR* Gmym,

F F
Gmym,
R? =
F
Gmym,
R= |[———
F
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Cnocob 2.

ml'mz
F:G'T
F_G mm
G G R?
F my-m
G  R?

Bocnonb3yemcs NpaBmUIOM «KpeCcTUKa»:

FRZ = Gm1m2

Mbl NPULWAN K (**), U AaNbHeENLWME BbIYMCIEHUA YXKe U3BECTHbI.
2-1 3TAM: NPOBEPUTb MOJTYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

Gmym,
F

Nnn, B 3aBUCMMOCTK OT TpeboBaHMi K popme 3anncu oTBeTa, Takum obpasom:

Y (Gmym,)/F

*enato Bam HenpemeHHO «CpybuUTb» TaKoM He NNLHNI 6ann Ha 3TOM, Ha NePBbIV B3rA4 HENPOCTOM

3343aHUKN «BblpasuTe U3 GopMybl...».
Ho gnsa aToro npeaBapuTeibHO BCe-TaKM HaA0 NOTPEeHNpoBaTbea!
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4.4. «CACTEMA YPABHEHUW BE3 TPADUKA»
Cnepytolme ABa NYHKTa 3TOM rNaBbl CBA3AHbI C TAK Ha3biBAEMbIMU KCUCTEMAMM YPABHEHWUI».

Cnctema ypaBHEHUIN — 3TO HECKO/IbKO YpaBHEHW I, 06 beAMHEHHbBIX CKOOKOM, O3HaYatoLWen To, YTO UX
HYXHO AN KaKMX-IMBO Leneit paccmaTpuBaTb COBMECTHO. EC/iv Bbl HUKOTA4a He BUAENM CUCTEM
YpPaBHEHMI — NOCMOTPUTE Ha NPUMEPBI, PACCMOTPEHHbIE HMXKe ©.

PelunTb cucTemy ypaBHEHMUI O3HAYAET HANTU HEKME KOHKPETHbIE YACAa X =+ U Yy = +-+, NpU
KOTOpPbIX BYAyT BbINOAHATLCA 06a ypaBHEHMA. TO ecTb, NOC/e NOACTAaHOBKM 3TUX YUCEN B YPaBHEHUS, UX
NeBble YacTu byayT paBHbl NPaBbiM. ECAK e TaKMUX YMcen He cylecTsyeT BoobLLe — cYMTaeTCs, YTo
cMCTEeMa He MMeeT peLleHuiA.

MOCKONbKY KaXKA0€e 13 ypaBHEHUI CUCTEMbI MOXKET ObiTb M306parKeHo Ha rpaduKe HEKOTOPOWN INHUEN,
TO pelleHne CUCTEMbI YPaBHEHUN rpadUUeCcKn CBA3aHO C TOYKaMM NepeceyeHmns aTUX JTINHUN.

A HaxoxKaeHue KoopamHaT (X; y) 3TUX TOYEK M O3HAYAET PELLUEHME CUCTEMbI YPABHEHUIA.

MHbIMM CNOBaMK, peLlieHMeM CUCTEMbI YPaBHEHUI ByayT 3HAYeHUA KOOPAMHAT X = +-+ U Y = +-- TOYeK
nepece4yeHma MMHUN Ha rpaduke.

KonnuecTso »e pelleHnin CucTembl onpeaensaeTcsa KoJIMYecTBOM TOYEK NepeceyeHms TMHUA.
Hanpumep, ecim AMHUKU NepeceKatoTca B 2-X TOUKaX, TO CMCTeMa UMeeT 2 pelleHuA; eciv TouekK
nepeceyeHuns HeT — TO U CUCTEMA HE UMEET PeLLeHUi.

Bce 3apaHKUA, cBA3AHHbIE C «CUCTEMAMM ypaBHEHMﬁ)), MOXHO YC/Z10BHO pa3geninTb Ha 2 rpynnbl:

1) 3apaHuAa, B KOTOPbIX AAETCA CUCTEMa YpaBHeHUI 6e3 rpadukos Booble. B HUX TpebyeTca
BbIYMCANUTL («0BONTUCL 6E3 PUCOBAHUAY), — UMEET /I CUCTEMA PELLEHUS U CKONBKO UX.

B HEKOTOPbIX 331aHUAX, KPOME TOTO, HYXKHO HATU KOHKPETHbIe 3HaueHus (X;Y);

2) 3agaHus, B KOTOPbIX AAETCA CUCTEMA YPaBHEHMUI U rpadrK OAHONM M3 BXOAALLUX B HEe GYHKLUWIA.
3pecb TpebyeTca KakMM-1Mb60 06pa3om HapucoBaTb (MM MbICNIEHHO NPeACTaBUTb) rpaduk
BTOPOM GYHKUUU 1 BbIACHUTb — UMEIOTCA NN Y PYHKLIMA TOYKM NepecedyeHnn («pelleHuns
CUCTEMBI®), U €CTN A3, TO CKObKO UX.

A [N CKOpenLwero HanoJIHeHUA NPAKTUYECKUM CMbIC/IOM BCEFO CKa3aHHOTO, PaCCMOTPUM NpUMepbI
obewnx rpynn.

1-t0 rpynny 3agaHui NPouANOCTpUpYIoT 3aaanHns 4.4.1, 4.4.2 n 3apaHue 4.5.5.
Mpuuyem pa3bupaTb nocneaHee 3afaHNe AeNCTBUTENIbHO yylle UMEHHO B KOHLe paboTbl ¢ nyHKTOM 4.5.

MPOCTO...
.PELLIH GHCTEMY !
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3AAAHUE 4.4.1. PELWUUTE CUCTEMY YPABHEHUM

{3x+2y=12
4x+y=11

CyLLecTByeT HECKOJIbKO METOA0B peLleHMsA NoJ0OHbIX CUCTEM YpaBHEHWUIN. Mbl PaCCMOTPUM TO/IbKO
OAMH M3 HUX — TaK Ha3blBaeMblli «MeTOog, NoACTaHOBKNY». MMEHHO OH Hanbosiee 3HaKOM MHOTUM U
YMECTEH AN1A PeLleHmMA CUCTEM YPaBHEHUI, Npeanaraembix B 3agaHumax MNMA. Ero HazBaHWe cBA3aHO CO
cnefytowen naeen: Ha Ha4yaabHOM 3Tane peLleHna CUCTEMbI HYXKHO M3 KaKoro-anbo ypaBHeHuMA
BbIPA3UTb OA4HY NEPEMEHHYIO Yepes Apyryto (Hanpumep, x Yyepes y), a 3aTeM NOACTaBUTb €€ B Apyroe
ypaBHeHwue.

PaccmoTpmvm npumeHeHWe 3TOro meToa Ha Hawem npumepe.

NTaK,

{3x+2y= 12 (1)
4x+y=11 2

1-M 3TAM: BbIPAXEHWUE OAHOW NEPEMEHHOW YEPE3 APYIYIO; NOACTAHOBKA; PELLEHUE
MONYYEHHOIO YPABHEHWA.

Hanbonee NpocTo BbIpa3nTb OA4HY NePEMEHHYI0 Yepes APYryto MOXKHO U3 ypaBHeHuA (2):
y=11—-4x

Monyy4eHHoe 3Ha4YeHWe y NoACTaBAsAEM B ypaBHeHue (1):

3x+2(11—4x) =12

Tenepb pewaem 0bblYHOE ypaBHEHWE C O4HOW NepPeMEHHOMN.

3x+2-11-2:-4x =12

3x+22—-8x =12

—5x+22=12

—5x=12-22=-10

5x =10
5x_10
5 5
x =2

2-W 3TAN: NOACTABUTb HAMAEHHOE HA 1-M 3TAIME YMC/10 B OAHO U3 UCXOAHbIX
YPABHEHWW, PELUNTb NONTYYEHHOE YPABHEHME.

WUTaK, nogctaBnaem x = 2 B ntoboe ypaBHeHue (ygobHee — B 6onee npocroe).
Llenb 3Toi onepaLmm — HAUTK YUCNeHHOE 3HAaYeHMe BTOPOI NepemeHHoW (B 4aHHOM ciydae V).
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4x+y=11

4.24y=11
8+y=11
y=11-8=3

WUTaK, pelieHnem CMCTeMbl YpaBHEHUN ByayTumncna x =2 U y = 3.
3-M1 3TAN: MPOBEPUTb NMOJIYYEHHbIM PE3Y/NIbTAT.

MoacTtaBum HaaeHHble 3Ha4YeHUA X U Yy B 06a ypaBHeHUA cuctembl. B 06ounx ypaBHeHMAX neBble YacTu
O0/1KHA 6bITb paBHbI NpaBbiM. EC/IM 3TOro HE NPOUCXOAUT, TO AONYyLLEHA OWMOKa — UK Ha 1-m 3Tane,
WX B XO4€ CaMOM NpoBepKu. N ee, eCTeCTBEHHO, HYXKHO HaNTW.

3:2+2-3=12 - NPaBUJIbHO
4-24+3=11 - NPaBUJIbHO
4-N 3TAM: BHUMATENBHO (!) 3ANMUCATb OTBET.

MonyyeHHOe peLleHne CUCTEMbI MOXHO 3anmncaTb OAHMM M3 06LLENPUHATbLIX CNOCO60B:

x=2;, y=3
nnn
(2; 3)
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3AAAHUE 4.4.2. PELWUUTE CUCTEMY YPABHEHUM

{x+2y=4
2x+y=2

370 3aAaHKne aHaNorMYHO npeaplayliemy. lMpoHymepyem ypaBHEHUSA:

x+2y=4 (D
{2x+y=2 (2)

1-W 3TAN: BbIPAXEHWE OIHOW MEPEMEHHOWM YEPE3 APYIYHO; MOACTAHOBKA; PELLEHUE
NOJIYYEHHOIO YPABHEHMA.

B aToi cucTeme oanHaKoBo yA06HO BbipaxkaTb iMbo x yepes y, iMbo y yepes X.
x+2y=4 (1)

x=4-12y

MonyyeHHOe 3HauYeHWe X NOACTaBAAEM B ypaBHeHMe (2):

24-2y)+y=2

2:4-2-2y+y=2

8—4y+y=2
8—-3y=2
8—-2=3y

6 =3y
3y=6
3v_¢

3 3

y=2

2-W 3TAN: NOACTABUTb HAMAEHHOE HA 1-M 3TAIME YMC/10 B OAHO U3 UCXOAHbIX
YPABHEHWW, PELUNTb NONTYYEHHOE YPABHEHME.

B Halem nprmepe 3HaYeHne y = 2 HEMHOTO NPOLLE NOACTaBNATL B ypaBHeHwMe (2).

2x+y=2
2x+2=2
2x=2-2=0
2x=0

x=0
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WUTaK, pelieHnem cucTemMbl ypaBHeHUn byaytumncna x =0 u y = 2.

3-M1 3TAN: MPOBEPUTb NMOJIYYEHHbIM PE3Y/NbTAT.

0+2-2=4

2:0+2=2

- NPaBUIbHO

- NPaBUIbHO

4-N 3TAMN: BHUMATENBHO (!) 3AMUCATb OTBET.

HOHYHEHHOE peweHne cuctembl MOXKHO 3anncatb ogHUM U3 O6LI.I,EI'IpMHFITbIX cnoco6os:

x=0 y=2
unm
0; 2)

EGEprosto.ru

Cneaytlowas pasHOBUAHOCTb 3afaHnii «6e3 rpadpuKka» npeanaraeT BbibpaTb 418 CUCTEM YPAaBHEHUIN

MpaBu/ibHbIE OTBETbI N3 YNCA Y3KE «BblAaHHbIXY.

3AJAHUE 4.4.3.

A)

B)

B)

—-x+3y+1=0
x—2y=1

-x—3y+4=0
y—x=2

-x—5y—-2=0
y—x=2

1) x=-2, y=0

2) x=1, y=0

3) x=-0,5 y=1,5

YCTAHOBUTE COOTBETCTBUE MEXAY CUCTEMAMMW YPABHEHUI U
MHOXECTBOM UX PELLEHUMN.

CyTb 334aH1s MOXKHO BbIPa3uTb H6oJiee NPocTo: TpebyeTcs BbIACHUTL, KAKOM MMEHHO M3 0TBeToB 1) — 3)

noAaxoAuT ANA Kaxkaon us cuctem A, b, B.
1-W 3TAN: NOACTABUTbL OTBETbI 1) — 3) B KAXAYIO U3 CUCTEM A) — B).

B pe3synbTaTe 3TOro CUCTEMbI U OTBETbI 06513aTe/IbHO «HAWAYT APYT Apyra».

BapwmaHT oTBeTa 1).

MoactaBnsem x U y B cuctemy A):
—(—2)+3:04+1=2+3+1=+0-oTBer 1) K cnucteme A) y>Ke He NOAXOAMT.

Mopactasnaem x U y B cuctemy b):

x=-=2; y=0
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—(—2)—3:04+4=2-3+4 % 0-orser 1) Kk cucteme b) yke He noaxoamT.
Mopctasnaem x U y B cuctemy B):

—(—2)=-5:0—2=2-0-—2 = 0-npasunibHo;

0 — (—2) = 2 — npasunbHo.

WTaK, oTBeTy 1) cooTBeTCcTBYET CMcTEMA B).

BapuaHT oTBeTa 2). x=1, y=0.

MopactaBnaem x U y B cuctemy A):

—1+4+3:04+1 = 0-npaBnabHo;

1—2:0=1-npaBunbHo.

OTBeTy 2) COOTBETCTBYET cUCTEMA A).

XOTA M NOHATHO, YTO OTBET 3) AON1XKeH COOTBETCTBOBATbL CUCTEME 5), y6e,CI,MMCF| B 3TOM.

BapwuaHT oTBeTa 3). x=-0,5 y=1,5.

Moactasnaem x U y B cuctemy b):
—(-05)—-3:-154+4=05—-45+4 = 0-npasunbHo;
1,5—-(-0,5) = 1,5+ 0,5 = 2 — npaBunbHo.

2-W 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

MpoBepuTb caenaHHble BbIMUCAEHUA UK NepecynTaTh BCe 3aHOBO.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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4.5. «CUCTEMA YPABHEHWUN C TPA®UKOM»
MPOCTO...
.PHCYH{ HA TPADHKE !
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3AJAHU 4.5.1. HA PUCYHKE 4.5.1. UBOBPAXEH IrPA®UK ®YHKLHNMN.
COOTHECUTE 3HAYEHUE ®YHKL NN C KOJTUMECTBOM ABCLLUCC,
COOTBETCTBYIOLWUX EMY.

PUCYHOK 2.5.1

A)y=0 1) UMEET 2 ABCLIMCCHI
B) y=1 2) UMEET 1 ABCLIUCCY
B) y =2 3) HE UMEET ABCLIMCC

CyTb 3aZaHuMA TaKOBA: Ham AaH rpaduk napabdosnbl n Tpu GyHKUUM A, b, B, KOTOpbie Mbl CAMW AOJIXKHbI
HapucoBaTb Ha rpaduKe. 3TM GyHKUUM — FOPU30HTA/IbHbIE NPSIMble, Nepecekatolme ocb OY
B Toukax 0; 1; 2. TpebyeTcsa OTBETUTb, CKOJIbKO TOYEK NepeceyeHns ¢ Napabosion y Kaxkaon U3 sTux

npAMbIX.

1-M 3TAMN: HAPUCOBATb (NMPEACTABUTbL) HA TPA®UKE HEAOCTAIOLLME NUMHUM U3 KAXKO0W
CUCTEMbI YPABHEHWI, CAENATb BbIBOAbI.

Ha pucyHKke BUAHO:

» TMpamas y = 2 (B) nepecekaeT napabony B 2-x TOUKAX, MMEIOLLMX pa3Hble 3HaYeHUn abcuncc
(To ecTb «nKcoBY»).

» Mpamas avaua y = 1 (B) nepecekaeT napabony B 1-i TOUKe, UMEIOLLEN, €CTECTBEHHO, TO/IbKO
04HO 3HayeHue abcumccsl.

» Mpamas avHma y = 0 (A) coBnagaeT ¢ ocbto OX 1 TOYEK nepecedeHus ¢ napabonoi He umeeT

(a 3HAuUMT «He nmeeT abcumce»).
2-M 3TAN: NPOBEPUTb NMOJIYYEHHbIM PE3Y/NbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.
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3ANAHUE 4.5.2. HA PUCYHKE 4.5.2 U3OBPAXEH FPAGUK OVHKLUUU y = —|x|.
MCNONb3YA 3TOT PUCYHOK, ONPEAENIUTE, KAKASl U3 CUCTEM
YPABHEHUW HE UMEET PELLEHUMN.

YA
B
paRis
= i1 %
N N |
AL D
M
PUCYHOK 4.5.2
y = —|x| {y=—IXI {y=—|x| {y=—IXI
1){ =2 2) y=x+2 3) y=x—-5 4) y=-5
M cHoBa paboTa c rpadmKkom. Ha aToT pa3 Ha Hem U30b6parkeHa IoMaHaa iMHua y = —|x|.

Bo Bcex BapuaHTax oTBeToB 1) - 4) 3Toi NIOMaHOM COOTBETCTBYHOT NepBble ypaBHeHuA. BTopble
YPaBHEHUSA — 3TO KaK pas3 Te JIMHUU (BCe OHU — NPAMbIE), KOTOPbIE HAaM HY}KHO A0PUCOBATb CAaMUM.

OpHa 13 3TUX A0PUCOBAHHbIX IMHUI MO YCI0BUIO BOObLLIE He ByAeT nepeceKkaTb TOMaHyIo.
Ee mbl n nwem.

1-M 3TAMN: HAPUCOBATb (NMPEACTABUTL) HA TPA®UKE HEAOCTAIOLLME IMHUN U3 KAXKAOW
CUCTEMbl YPABHEHWI, CAE/IATb BbIBOZbI.

UTaK, noiigem no NnopsaaKy NpesanoXKeHHbIX OTBETOB.

BapwmaHT oTBeTa 1). x=2

BepTuKanbHaa Npaman x = 2 nepecekaeTt TOMaHyio B 1-i Touke.
BapuaHT oTBeTa 2). y=x+2

MocTpouM 3Ty NPSAMYIO A5 KaKUX-TMBO0 4BYX 3HAYEHUIN X (TO ecTb NO ABYM TOUYKAM).

X 0 -2

Mbl NOAYYMAN NPAMYIO, MAPANNENbHYIO JIEBOMY KYCKY» JIOMAHOMN. Y HMX HET 06LLMX TOUYEK — 3TO M ecTb
OTBeT Hallero 3agaHua. Ho, Bce ke, pasbepem 1 ocTaBLIMECA BapUaHTbl OTBETOB.
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BapuaHT oTBeTa 3). y=x-—5

ITa npAmMan ABHO NepeceKaeT TOMaHYIo.
BapwmaHT oTBeTa 4). y=-=5

3To — ropu3oHTaNbHan NpaAmas, nepecekatowan ocb OY B Touke y = —5.
OueBMAHO, YTO OHA NepeceKaeT IOMaHYIo B 2-X TOYKax.

Kak mbl 1 npeanonaranu, oTBeTom 6yaeT BapuaHT 2).
2- 3TAMN: NPOBEPUTb NONYYEHHbIW PE3Y/NIbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

MNpumeyaHue Kk 3agaHmam 11.4 - 11.5:

v" ECAM Bbl AOCTaTOYHO OPUEHTUPYETECH B PACNONOMNKEHUMN rPAaPUKOB MPAMbIX MO BULY UX
dbopmMybl, TO MOXKeTe NPUATU K NPaBUAbHOMY OTBETY M 6e3 NOCTPOEHUA NPAMbIX «MO TOUKaM».
34ech e NpesioKeH CamMblil MPOCTOM BAaPUAHT — « 418 YallHUKOBY», B COOTBETCTBUMU C
Ha3BaHuem Mocobus;

v' EC/v 4ndA Bac He OYEBUAHO, YTO IMHUKM X = 2, Y = X — 5 W TaK ganee, ABAAOTCA NPAMbIMM
(v Bbl HEe XOTWUTE BHMKATb B 3TOT BOMPOC), TO HY}KHO BCE JIMHUWN CTPOUTb HE MO 2-M TOYKa,

a no 3-m, 4-m n bonee. Toraa Bam CTaHET MOHATHO, KaK UME@HHO OHM BbIFAAAT Ha rpaduKe.
Tem 60/1ee UTO B HEKOTOPbIX 334aHNAX AOPUCOBbLIBaTb NPUXOANTCA HE NPAMbIE IMHUMK, a,
Hanpumep, Nnapabonsi;

v" ECAM ¥e Bbl XOTUTE pacno3HaBaTb NPAMYIO IMHUIO NO dopMyne, TO 3TO caenaTb 0YeHb NPOCTO.
Bce npamble «BnucbIBatOTCA» B WabnoH y = ax + b, rae a u b — Kakne-n1mbo uncna
(B TOM uuncne, 1 Hynb).

YacTHbIMU caydyasamm MoryT 6biTb rOPU30OHTaNbHAA UM BEPTUKaAbHasA NpaMble.
FopU30HTaNbHbIE NPAMbIE OMMUCHIBAOTCA GOPMYION Y = YKCJIO, BEPTUKA/IbHbIE NPAMbIE —
dopmynon x = 4ucJo.

Ecam b = 0, To npaAmas Bceraa npoxoamt Yepes Hadano koopauHat (0;0).

Cneaytolime HECKONBbKO 3adaHuWiA TakKe NnoapasymesatoT paboTy ¢ rpadnKkamm GyHKUMIA.
Ho Tenepb AaHHas Ham Ha rpaduKe MHUA ABAAETCA OKPYKHOCTbIO.
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3ANAHUE 4.5.3. OKPYXHOCTb, U3OBEPAMEHHAA HA PUCYHKE 4.5.3 3AAETCA
YPABHEHUEM (x — 1)? + y? = 16. UCMOIb3YA 3TOT PUCYHOK,
ONPEAENUTE, KAKAAl U3 CUCTEM YPABHEHUMN HE UMEET PELLEHUMN.

1', =4F))

/'/ \\
2
4 1 \ >
X
/ \\/ ,/}

PUCYHOK 4.5.3

1 {(x—1)2+y2=16 2) {(x—1)2+y2=16 3) {(x—1)2+y2=16 " {(x—1)2+y2:16
y =4x y=4 y=x+2 y=—-x—6

B 3TOM 33Z1aHMU HY}KHO YCTaHOBUTb, KaKas U3 CUCTEM COAEPKUT A,BE HEMEPECEKAOLLMECA TMHUM
(MMEHHO 3TO M 03HAYAIOT C/I0BA KHE UMEET PeLleHUn»).

WNTaK, cMTyauus NoBTOPSETCA: B KaXKA0OW cucteme 1-e ypaBHEHUE OTHOCUTCA K OKPYMKHOCTH,
2-e ypaBHEHME — K JIMHUW, KOTOPYHO HYXKHO NOCTPOUTD.

1-M 3TAMN: HAPUCOBATb (NMPEACTABUTL) HA TPA®UKE HEAOCTAIOLLME IMHUN U3 KAXKAO0W
CUCTEMbI YPABHEHWI, CAE/IATb BbIBOAbI.

BapuaHtotBeTtal). 1y = 4x

MpAmasn nepeceKkaeT OKPYKHOCTb B 2-X TOYKAX.
BapuaHtotBeta2). y =4

3Ta ropu3oHTaNbHasA NPAMasn NepeceKkaeT OKPYKHOCTb B 1-i TouKe.

BapuaHT oTBeTa 3). y=x+2
X 0 2
y 2 4
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MpAmasn nepeceKkaeT OKPYKHOCTb B 2-X TOYKAX.

BapuaHT oTBeTa 4). y=—x—06
X 0 -3
y -6 -3

3Ta npamas BoobLue He nepeceKkaeT OKPYKHOCTb (CUCTeMa He UMEET peLLeHuUi).
2-M 3TAM: NPOBEPUTb NONYYEHHbIW PE3Y/NIbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

B oTinume oT 3-x NpeablayLnx 3a4aHni, CBA3AHHbIX C IOPUCOBKON IMHUI Ha rpadurKe, B cedyoLem
npumepe pucoBaTb NPUAETCA He NpsMble, a napabosibl. To, YTO 3TO MMeHHO napabosibl, BUAHO U3
$OpPMy/ BapUaHTOB OTBETOB — BCe OHM ABNAIOTCA BbIPAXKEHUAMM Buaa y = ax? + bx + ¢

(npnuem 3peck Bo Bcex popmynax b = 0).

KakK e nocTpouTb 3TM rpaduKkun?

v' Ecnu ana noctpoeHus rpadmKka napabosibl 6paTb TOUKM Hayras, KakmMe nonano, To X MOKeT
NOHaA06MTbCS CANWKOM MHOFO, a 3TO U Heya06Ho.
v" MOHO CTPOuUTb rpadmKmn 6onee 0CMbICIEHHO — TOrAa ANA 3TOro NoHaAo6buTcA
BCEro 1Lb 3 TOYKMW.
Kak npaBusio, B NoA06HbIX 3a4aHUAX «XOPOLIMMU» ABAAIOTCA ToUkM X = 0 u yTo-HMbYAb Bpoae
x = 41, x = +2. 310 cBA3aHO C Tem, 4To BO BCex Napabonax y = ax? + c BeplMHa KaK pa3
cooTBeTcTByeT Touke X = 0,aTovek x = +1 uau x = +2 [0OCTaTOYHO 415 OLEHKM
npumepHoro enaa rpadmka. bosnee NOHATHO BCe 3TO CTaHET NPU PACCMOTPEHUM NPUMEPOB.
v' W, HaKoHel, TPeTuit BapmaHT — ele 6osiee «NPoaBUHYTbINY.
EC/v Bbl XOPOLLO MOHUMAETe, KaK BbIFAAMT Napabona y = x2, a Take OpueHTUpyeTech B
casurax rpadmkos no septukann (y = x2 + a) n HanpaBneHUM BeTBeli 3Tol Napabosbi
(y = £x2), To HMKaKMe TOUKM ANA NOCTPOeHUA rpadrKoB Bam BOOBLLE He HyXKHbI.
MoHWMasn BCe 3TO, IErKO NPeACcTaBUTb NOOXKEHUe Napabosnbl 6e3 BCAKUX NOCTPOEHUIA.
3T0 — ONTMMaNbHaA CUTyaLMA: Bbl 3HaeTe HEMHOro 60/blUe, HO 3TO M36aBaAET Bac OT HYAHOW
yepHoBOM paboTbl.
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3SAO0AHUE 4.5.4. M3 OAHHbIX YPABHEHWUIA NOABEPUTE BTOPOE YPABHEHUE CUCTEMDbI

2 2 _
{x +Y" =25 1aK, 4TOBbI OHA UME/IA /IBA PELLEHMUA.

(MCNONb3YUTE TPA®UYECKUE NPEACTABNEHNA: OKPY}XHOCTb, 3AAAHHAA
YPABHEHUEM x? + y? = 25, U3OBPAXKEHA HA PUCYHKE 4.5.4).

d Y

) ]

(=)

PUCYHOK 4.5.4

1) y=x2+5 2)y=x*-5 3)y=-x®> 4)y=x*+6

1-M 3TAMN: HAPUCOBATb (NMPEACTABUTL) HA TPA®UKE HEAOCTAIOLLME IMHUN U3 KAXKAO0W
CUCTEMbI YPABHEHWI, CAENATb BbIBOAbI.

BapwmaHT oTBeTa 1). y=x%2+5

Haitgem ana napabosibl «KXOPOLUNE TOUKUY:

x 0 1 -1

OKpy»XHOCTb M Napabona nmetoT 1 06Lyto TOUKY. K TakoMy »Ke BbIBOAY MOXKHO MPUATH, MepeHecs
napabony y = x2 Ha +5 eanHuL, BBEpX.

BapuaHTotBeTta2). y=x2-5

Hangem ana napabosibl «xopoLlumne TOUKU»:

X 0 1 -1
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OKpy»XHOCTb 1 Napabona nmetoT 3 06w e ToUKK. K TaKomy e BbIBOAY MOXKHO NPUATH, NepeHecs

2

napabony y = x° Ha —5 eAuHML, BHUS.

BapuaHT otBeTa3). Yy = —x2

Hanpgem ana napabonbl «xopoLline TOUKnU»:

X 0 1 -1

OKpYKHOCTb 1 napabona umetoT 2 obuime ToUKN. K TaKomy 3Ke BbIBOZY MOXHO NPUATH, NepeBepHyB
napabony y = x2 sepsamu BHu3 (y = —x2). BUAMMO, 3TO M eCTb OTBET 331aH1A, HO CMOTPUM W
OCTaBLUMIACA BapUaHT.

BapuaHTotBeTad). Yy =x2+6

Haitgem ana napabosibl «XOPOLUNE TOUKUY:

X 0 1 -1

Y OKpYy*KHOCTU 1 Napabonbl HET 0OLMX TOYEK. K TaKOMYy Ke BbIBOZY MOXKHO NPUATH, NepeHecs napabony
y = x? Ha +6 eauHuL, BBepx. Takum 06pa3om, BbiGMpaem oTBeT 3).

2-W 3TAN: NPOBEPUTb MOJTIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

M 3aBepaet 3agaHus 4.5, Kak yxKe bblJ10 CKa3aHo, oNsaTb 3afaHue, oTHocAWweecs K rpynne 4.4 —
«cucTema ypaBHeHul 6es rpapuKkos».
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3AQAHME 4.5.5. ANA KAXAON CUCTEMbl YPABHEHUN YKAXUTE COOTBETCTBYIOLLEE
EN YTBEPXAEHME.

1
A) {m —y=0 1) CUCTEMA HE UMEET PELIEHWH
x=-1
1o
b) {x+1 y= 2) CUCTEMA UMEET 1 PEIIEHUE
x=y
1 _o
B) {x+1 y= 3) CUCTEMA UMEET 2 PEIIEHUA
x=05

370 3a4aHMe NOXOXKe Ha NpeablayLiee, HO B HeM OTCYTCTBYET rpaduK (rpynna 3agaHuit 4.4).

3TO HaMEeKaeT Ha TO, YTO PeLLaTh ero HY>KHO «KaK-To 6€3 pUcoBaHMA», TO €CTb C MOMOLLLbIO BbIYMCAEHMIA.
MOXHO, KOHEYHO, HapPNCOBAaTb BCE JIMHUM NO TOUYKAM, U PELIMTb 33434y TakMm 06pa3om, HO 3TO ABHO
byaeT xyalwmum, 6onee TpyAHbIM BaApMAHTOM (414 TeX, KTO MOHMMAET: NepBoOe YpaBHEHME CUCTEM
onucbiBaeT runepbony y = xl, CMeLLEeHHY!0 BIeBO Ha 1 eAnHMLLY — a ee elle Ha40 CYMEeTb XOPOLLO

noctpoutb!).

WUTaK, byaem «npocTo peLaTb» 3T CUCTEMbI, MCMOJIb3YA Y¥Ke 3HAaKOMbIM No 3agaHusam 4.1 meTtos,
NoACTaHOBKM, HO Nepes, 3TUM NepBOe YpaBHEHUE CUCTEM 3anuwwem B 6onee NPMBbIMHOM U YA06HOM

1
Buae: y = 1

1-M 3TAM: B KAXJ0W CUCTEME NOACTABMM 3HAYEHWUA x B MEPBOE YPABHEHUE U
ONPEAENUM KONMMYECTBO KOPHEW B HEM.

1

Cucrema A): {y_m )

x=-1 2

MNoactaBum x = —1 B ypaBHeHue (1):
1 1 1 )
YEyFi Tiri o0 W

Mbl nosyumnm B 3HameHatese 0 (BCNOMHUTE NPaBMIO «Ha HY b AENTb HE/b3A»), 3HAYUT NPOU3OLLJIO
HapyleHMe MaTemaTUYEeCcKoro nNpasunaa 1 dasblue pewwaTb ypaBHEHUE Henb3A.

MHbIMK CTIOBaMU, Mbl HE MOKEM HaWTU TaKoe 3HAYeHUe Y, KOTOPOe COOTBETCTBOBAsIO Obl 3HAYEHUIO
x = —1. 9To 03HayaeT, 4To 1-e ypaBHEHMWeE, @ 3HAYUT U CUCTEMA B LLEJIOM, HE UMEIOT peLleHus —
BapuaHT oTBeTa 1).

1
y=73 (1)

Cuctema b): {
x=y (2)

MoacTaBuM X = y B ypaBHeHue (1):

[YpaBHeHus]| Ctpanuna 96



! =0
x+1

x-(x+1) 1
x+1 x+1

x-(x+1)—-1

0
x+1

Opobb paBHa HyAto, ecnn ee uncamntens = 0 (06bIYHO NOC/NE 3TOrO 3ayYeHHO, Ha BCAKWUI Cydald,
n06aBnatoT: «M 3HameHaTenb # 0», He 3HaA, YTO e C ITUMK A06aBAEHHbIMWN C/IOBAMMU HYKHO

Aenatb ©. 310 NpaBMAbHbIE CI0BA, XOTA B 3TOM, U BOOBLLE BO MHOTUX APYrnx 3agaHmax F’MA oHm
coBepLUeHHO NNLWHNE, NOTOMY YTO HU K YeMy He 06A3bIBalOT B CMbIC/E A0MNONHUTENbHbIX BbIYUCAEHUIA).

WUTaK, yncnmTenb Apobu paBeH HyIo:
x-(x+1)—1=0

x>+x—-1=0
D=b?—4ac=1?-4-1-(-1)=14+4=5>0

D > 0, 3Hauut YpaBHEHNE UMeEET 2 KOpPHA: X1 U X, , KOTOPbIM 6YLI,YT COOTBETCTBOBATb ABa 3HAYE€HUA

Yiny2.
Cuctema B), Takum o6pasom, umeer 2 pewwenus: (xq;y1) u (x3;Y2), HO HAXOAUTb UX KOHKPETHbIE
3HAYeHUA He HY}KHO. ITO rOBOPUT B NO/b3Y BapuaHTa 3).

1
Y=o (1

Cuctema B): {
x=5 2)

MogctaBum x = 5 B ypaBHeHue (1):

o 1
MbI nony4yaem o4HO pelleHne 3TON CUCTEMDbL: X = 5u y = g , YTO NPpNUBOAUNT HAC K OXXUOdaeMOMY

oTBeTy 2).
2-W 3TAN: NPOBEPUTb MONIYYEHHbIN PE3Y/IbTAT.

3- 3TAN: BHUMATE/BHO (!) 3AMUCATb OTBET.

Hy*HO Npu3HaThb: I'IO)-Ka!'ny;I, 9TO CaMoe «XN10N0THOE» 3a4aHNE U3 BCEX NMOKa BCTPEYABLUMNXCA.
Ecnn ke oHO Bam NOKa3anocb «BrnojHe Tak cebe» nam Aaxe Nerkmm — ato 3L|,OpOBO!
3HauuT Bbl — HacToOALLME MOHCTPbI MAaTEMATUKU ©!
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5. HEPABEHCTBA

MocneaHsA rnasa B 3ToM Mocobum noceallleHa HepaBEeHCTBAM.

CHayana paccMOTPEHO peLleHne HepPaBeHCTB, 3a4aHHbIX TO/IbKO GOpMY/IoN.
3TM HepaBEeHCTBA, B CBOIO oYepesb, Pas3aenatoTca Ha IMHelHble U KBagpaTHble (MM KBagpaTUUHbIe).

3aTem 6yaeT paccMaTpUBATLCA peLleHMe HEePABEHCTB C MOMOLLbIO AaHHbIX B YCN0BUM TpaduKoB
dyHKUMN.

MOXHO CKa3aTb, YTO B 1-M C/iydae Mbl OTBET BbIYMCAAEM, @ BO 2-M C/ly4ae — HaxoAMm, raga Ha rpaduk.
5.1. «PEWUNTE TMHENHOE HEPABEHCTBO»

Kak 0bbI4HO, pa3bop NpMmepoB Ha4YHEM C CaMOrO MPOCTOrO — C IMHENHbIX HEPABEHCTB
(B KOTOPBLIX X COAEpPKUTCA B 1-I CTENEHM, TO eCTb «MPOCTO X »).

3AAAHUE 5.1.1. PELUMTE HEPABEHCTBO 30+2(x—4)>3x+2

1-M 3TAN: PELLUNTb HEPABEHCTBO, OTOBPA3UTL LUTPUXOBKOM OTBET HA YXC/TOBOWM OCH.
30+2(x—4)>3x+2

3042-x—2-4>3x+2

30+2x—8>3x+4+2

30—-8—2>3x—2x

He 06A3aTenbHO NEPEHOCUTL X BNEBO.
B flaHHOM C/lyyae, nepeHeceHHbI BNeBO OH 6bin 6bl co 3Hakom " — ", yTo meHee yao6Ho.

20 > x
x < 20

Mony4yeHHbI OTBET N306pa3Mm B BUAE MHTEPBAJA Ha YMcnoBoi ocu (puc. 13.1).

20
FIITIT =

PUCYHOK 3.1.1

[enaTb PUCYHOK MMEHHO B 3TOM 3a4aHMU MO YCA0BUIO He TpebyeTtca. OgHaKo 3To obsA3aTebHO
noHaaobunTCA BO MHOMMX Noc/ieayowmx 3agaHuax. MoaTtomy mMmbl HaUMHaEM TPEHUPOBATLCA 3apaHee.

2-M 3TAN: NPOBEPUTb NMOJIYYEHHbIW PE3Y/IbTAT.
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3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x <20

unu, B Apyroi dopme 3anmcu

x € (—o0;20)

NpumeyaHume.

1) Ecnuv B HepaBeHCTBE NO/y4YeH OTBET BUAA X > a WM X < a (TO ecTb, CAMO YMC/IO a He
BK/1HOYAETCA B OTBET), TO HA YMC/IOBOM OCK a n3obparkaeTca B BUAE «MYCTOro, BbIKOJIOTOTO»
KPYXOuKa. 14 TakMX Yncen Mcnonb3yoTca KBagpaTtHble ckobku "[" u "]".

2) Ecnu B HepaBeHCTBe Noy4YeH OTBETBUAA X = a WK X < a (To ecTb, Camo YMCIo a
BK/1IOYAETCA B OTBET), TO HA YMC/IOBOM OCM a n3obparkaeTca B BUAE «3aKPaLLEHHOTO» KPY*KOUKa.
[lna Takmx umcen ncrnonbsytotca Kpyrable ckobkm "(" u )",

3) Ecnv uHTepBan oTBETA YXOAUT A0 KOHLLA BNPaBO WM A0 KOHL,A BNE€BO YNC/IOBOM OCH, B TaK
Ha3blBaeMble «N1t0C BECKOHEYHOCTb +00» U «MUHYC BECKOHEYHOCTb —O00%», @ OTBET
odopmnseTcs B BUAE X € --+, TO 3TM BECKOHEYHOCTM 3aMNMnCbIBAOTCA TONIbKO C KPYT/1bIMU
ckobkamu. To ectb "(—o0;" u "; 400)".
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3AAAHUE 5.1.2. PEWWWTE HEPABEHCTBO 0,2(2x—1,5)—-3,5x <13 —5x

1-/ 3TAN: PEWNTb HEPABEHCTBO, OTOBPA3UTb LUTPUXOBKOWM OTBET HA YAC/IOBOW OCHU.
0,2(2x — 1,5) — 3,5x < 13 — 5x

02-2x—-0,2-15-35x <13 -5x

0,4x — 0,3 —3,5x <13 —5x

-3,1x — 0,3 <13 —5x

—3,1x+5x<134+0,3

19x <13,3; 19x<133; x<7

=
TIITET - X

PUCYHOK 5.1.2
Mony4yeHHbIN OTBET M306pa3nM B BUAE MHTEPBA/A HAa YMCNoBOM ocK (puc. 5.1.2).
2-M 3TAM: NPOBEPUTb NOIYYEHHbIM PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x<7

nnu, B gpyroi ¢opme 3anucm

X € (—o0; 7]
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3AAAHUE 5.1.3. PELWUNTE HEPABEHCTBO

1(2 6) +
3 (2x

370 3agaHune, Mo CYyTU, HUYEM He OTIMYaeTCA OT NPeablAyLInX, HO B HEM NOABAAIOTCA «Heya0bHble» Ana

MHOTMX NPocTble AP0o6u (UMCNO CBEPXY, YNCNO CHUZY, MEXKIY HUMM FOpU30HTaNbHaA YyepTouka ©).

1-M 3TAM: PELUNTb HEPABEHCTBO, OTOBPA3UTb LUTPUXOBKOW OTBET HA YXC/TOBOW OCMW.

Takue, fa u MHOTVe Apyrue 3agaHua («ynpoLLeHMa», ypaBHEHNUA U TaK Aanee), Kak yXe HeoHOKPaTHO

roBOPWU/I0Cb, MOYKHO PeLLaTh A0BO/IbHO Pa3HbIMMU MNYTAMU.
B KauecTBe NpMmepa, pacCMOTPUM 2 BapuaHTa BbiBOAa OTBETA B 3TOM HEpaBeHCTBe.

Cnocob6 1.

Lox—6)+52
3 X 2 X

6
2x — 6 x>1
3 276 *
2x 6 x>1
3 37276 %

MepeHocMm «BCe UKCbI» BAEBO, @ YACAA BNPaBO:

2x+x+ >1_|_6
3 727X T3

MpuBoaUM BCe K 06LLeMy 3HaMeHaTenNto:

2x-2+x-3+6x>1+6-2
3:2 2-3 6 6 3:2

4x+3x+6x>1+12
6 6

13x S 13
6 6
13x > 13

x>1

Cnocob 2.
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22x—6) 3x 1 6x

6 6 6 6
22x—6)+3x>1—-6x
4x —12+3x>1—6x
4x +3x+6x>1+12
13x > 13

x>1

B 1-m BapuaHTe Mbl CHayafa «PaccopTMpoBanM» X U YMC/Ia B Pa3Hble CTOPOHbI, a 3aTem cTanun obe

YyacTu ypaBHEHUA NPUBOAMUTL K 06LLLEeMY 3HameHaTeto. Bo 2-m BapuaHTe NocTynuam Haobopor.

EcTecTBEHHO, MOXHO NpuaymaTb ewe KaKOVI-HMGYAb BapnaHT npeo6pasoBaHMﬂ NUNN KaK-TO

CKOMBUHMPOBaTL ABA Y)Ke NpuBeaeHHbIX. [lenaiTe Tak, Kak Bam npoue n yaobHee!

MonyyeHHbIN OTBET M306pa3nM B BUAE MHTEPBA/A Ha YncnoBon ocu (puc. 5.1.3).

SUILL
7

PUCYHOK 5.1.3

2-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

3-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

x>1

unu, B apyron popme 3anmcu

X € [1; +00)
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3AAAHUE 5.1.4. PEWWWTE HEPABEHCTBO

x—4 x-3

3 5

<2

Mpumep, aHaNOMMYHbIN NpeablayLLemMy, TO/IbKO B HEM OTCYTCTBYIOT OTAE/1IbHO CToALLME KHeYA06Hble»
APO6M — OHM yIKe KBCTPOEHbI» B 3HAMeHaTe M IeBOM YacTu ypaBHeHUs. ECIM UX «BbITALLMUTL» 06paTHO,
TO NOJIYYMTCA TaKan 3aMucChb:

! 4 ! 3 2
§(x— )—g(x— ) <

1-M 3TAN: PELUNTb HEPABEHCTBO, OTOBEPA3UTb LUTPUXOBKOW OTBET HA YUC/TOBOM OCM.

x—4 x-—3

3 5

<2

(x—4)-5 (x—3)-3<2-15
3:5 5-3 15

5x—4)—-3(x—-3) < 30
15 15

5(x—4)—-3(x—3)< 30
5 —20—-3x+9<30
2x—11< 30

2x < 41; x <205

Mony4yeHHbIN oTBET n306pasnm B BUAE MHTEPBANA Ha YMCI0BOM ocu (puc. 5.1.4).

20,5

F I i

PUCYHOK 5.1.4

2-W 3TAN: NPOBEPUTb MOJIYYEHHbIW PE3Y/IbTAT.

3-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x < 20,5

nnu, B apyron popme 3anmcu

x € (—0;20,5)
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MpumeyaHue.
B HepaBeHCTBax, rae X Haxo4MUTCA CO 3HAKOM

— ", ecTb 0cObeHHOCTb, CBA3aHHaA c obA3aTeIbHOMN

CMeHOM 3HaKa HepaBEeHCTBA Ha NPOTMBOMOJIOMKHbLIN NPU AeneHnn obenx Yacteit HepaBeHCTBa Ha

oTpuuaTtenbHoe Yncno. O6 3Tom Hy>KHO MOMHUTb!
Hanpumep:

—13x > 13

—13x S 13
-13  -13

x<-—1

MMEHHO B 3TOM COCTOWUT CMbIC/ «MEPEroHa» X BNpaBo, YTOObl TaM OH OKasasca co 3Hakom " + ",

B sTOM Ccnyvae meHATb 3HAK He I'IpM[l,ETCFl!

A Tenepb, NOC/AE IMHENHbIX HEPABEHCTB, Mepenaem K KBaapaTHbIM HEPaBEHCTBAM, B KOTOPbIX Kpome X

nosBAAeTCA cnaraemoe, cogepsatliee x2.
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5.2. «PELUNTE KBAAPATHOE HEPABEHCTBO»

MPOCTO...
.HAYHH ¢ YPABHEHHA !

L)

3AAAHUE 5.2.1. NPU KAKUX 3HAYEHUAX x BEPHO HEPABEHCTBO —2x%+4x—2>0?
B 3TOM 3a4aHuMK, MO CyTH, ONATbL NPeANaraeTca BCEro /MLib PELNTb HEPaBEHCTBO.

PelueHMe KBagpaTHbIX HEPABEHCTB Ha HAaYa/lbHOM 3Tarne COBMaAaEeT C PelleHMeM KBaapaTHbIX
YPaBHEHMI. A UMEHHO: CHayana HYX»HO HEPaBEHCTBO «CAENaTb» YpaBHEHUEM N HAWTU €ro KOPHMU.

Ha npumepe 3T0ro 3agaHuna pacCMOTPMM MOJTHYIO CXeMY peLleHUA BCeX KBagPaTHbIX HEPABEHCTB.
CHayvana ux pelleHne MoXKeT NMOKa3aTbCA BaM C/IULLIKOM C/IOXKHbIM, HO 3TO OLLyLLleHMe NpoiaeT nocne
CaMOCTOATEeNbHOTO pelleHna 3-4 HepaBeHCTB.

1-M 3TAN: NPUBECTN MCXOAHOE HEPABEHCTBO K BUAY ax? + bx + ¢ > 0 (<, >, <).
Hale HepaBeHCTBO yKe 3arnncaHo B HY>KHOM BUAe.

2-M 3TAN: «NEPEAE/IATb» HEPABEHCTBO B YPABHEHME WU HANTW EFO KOPHMW.
—2x?>+4x—-2=0

B 3TOM ypaBHeHUM koadduLMeHT npu x2 otpuuatensHbiin (—2).

Mepen Tem, Kak HaXOAUTb AUCKPUMMUHAHT, 415 yA06CTBA BbIYMCNEHUIN A OBBIYHO MEHSAIO B YPaBHEHMUM
BCE 3HaKW Ha NPOTUBOMNOJIOKHbIE (3TO HA3bIBAETCA YMHOXKUTL 06€ YacT ypaBHeHWA Ha —1).

XoTa fenatb 3To He 0bA3aTeENbHO.

2x2—4x+2=0
D=b%?—4ac=(—4)>-4-2-2=16-16=0
D = 0, 3HauuT ypaBHEHUE UMeeT 1 KOpeHb.

_—bi\/ﬁ_4_1

X 2a 4

3-1U 3TAN: HAHECTM KOPHW YPABHEHMA HA YMC/TOBYHO OCb U 3AKPACUTb UX B 3ABUCUMOCTH
OT 3HAKA UCXOOHOIO HEPABEHCTBA (<, >, <, ).

B Halwem cayyae KopeHb BCEro OAMH, U OH AeNUT YNCNOBYIO OCb Ha 2 MHTepBana: cnesa oT 1 mn cnpasa
oT 1.

[HepaBeHcTBa] Ctrpanuna 105



4-W 3TAN: OTMETUTb HA BCEX MONYYEHHbIX MHTEPBA/IAX 3HAKM ®YHKLMW. OTBET 3AAAHUA
MOKA3ATb LLUTPUXOBKOW.

HaiTu 3HaK GyHKUMKM (+ UM —) MOXKHO pasHbiMU cnocobamu. PaccmoTpum mx.
Cnocob6 1.

Ero mMmo»Ho Ha3BaTb cnocobom «NOACTAHOBKM Ymncna». MMeHHO oH Hanbosee 3HaKOM MHOTUM.
B Hawem npmmepe ero ncnosib3oBaHMUe BbIrNAAUT TaK:

y(x) = —2x% +4x —2
x=2; y(2)=-2-2244.2-2=-8+8-2<0
x=-2; y(-2)=-2-(-2)>+4-(-2)—-2=-8-8-2<0

Monyyaetcs, 4To 3HaK QYHKLMM OTpULATENEH Ha 06OUX MHTEPBasax, U TONbKO Npu X = 1 OH paBeH
Hynto (puc. 5.2.1a).

1 7 X
/ X /\
PUCYHOK 5.2.1a PUCYHOK 5.2.16

Ha Bonpoc 3agaHua «Mpu KaKnX 3HaUYeHMAX X BEPHO HepaBeHCTBO —2x2 + 4x — 2 = 0?», Mbl
Bblbpaem oTBeT X = 1. MMeHHO Tak — noTomy uto dyHKUMA Y(X) NONOKUTENbHOW HUKOTAA He
6biBaet,a y(x) = 0npux = 1.

Cnocob 2.

Mpn peleHnn UMEHHO KBagpaTHbIX HEPABEHCTB €ro MCNoJIb30BaThb ropasao npoue, yem Cnocob 1.
Mo KpaliHen mepe — mHe. CyTb ero TakoBa:

v' Ha 1-m 3Tane mbl HaHEC/IM eAUHCTBEHHDBIN KopeHb x = 1
(KopeHb — 3TO TOUKa nepeceyeHnn napabonoi ocn OX);

v' JleBan 4acTb UCXOAHOTO HepaBeHcTBa —2x2 + 4x — 2 - 370 Napabona, BETBM KOTOPOVA
HanpaB/eHbl BHU3 (OTPULATENbHbIN KO3GOULMEHT Npu X 2);

v" HaHocum Ha ocb OX npuMepHbI PUCYHOK 3ToM napabonbl (puc. 5.2.16).
Mo PUCYHKY BUAMM, 4TO BETBM Napabosibl HAXOAATCA «HUMKE FOPU3OHTA» HA MHTEpPBaNax
x < 1ux > 1(un, 3HaunT, 3HaK GYHKLUUU Ha HUX OTPULLATESbHbIN).

MonyyeHHbI PUCYHOK 5.2.16 MMEET TOT e CMbIC/, YTO U PUCYHOK 5.2.16.
5-M 3TAM: MPOBEPUTb NMOJIYYEHHbLIW PE3Y/IbTAT.

6-1 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x=1
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3AQAHUE 5.2.2. PEWWWNTE HEPABEHCTBO 4x* > 64

otor npumep ABAAETCA CBOEro poaa 3adaHNeEM — I'IpOBOKGLI,MElZ. Kak nokasbiBaer NPaKTUKa, CINWKOM
MHOIrmne yyauimeca spema oT BpeMeHU NonagaroTcA Ha 3Ty KHAaXXUBKY».

rnﬂp,ﬂ Ha 3TOT npumep, 06bIYHO AenakoT NPUMEPHO TakK:
4x% > 64

x2>16

x=4

Mnun yto-TO Nnoxokee...
M, KaK Bbl YXKe A0rafaincb — 3TO HenpasuabHO! A Tenepb NOCMOTPUM Ha NpaBU/bHble AENCTBUA.
Pewnm ncxogHoe HepaBEHCTBO NO CXeMe, NpeasiorKeHHoM B 3agaHum 5.2.1.

1-" 3TAN: MPUBECTU UCXOAHOE HEPABEHCTBO K BUAY ax? + bx + ¢ > 0 (<, =, <).
4x2—64 >0 (%)

2-M 3TAN: «NEPEAENATb» HEPABEHCTBO B YPABHEHMWE N HATU EFO KOPHMU.

4x2 —64=0

3TO ypaBHEHWE ABNAETCA HENOHbIM KBagpaTHbIM. Kak yXe roBopunoch paHee, TakMe ypaBHEHUA
pelwatoTcs «b6e3 ANCKPUMUHAHTA», NPUYEM cAeNaTb STO MOXKHO ABYMSA cnocobamu (cm. 3agaHue 4.2.3).
Bocnonb3lyemca ogHUM U3 HUX:

4x%2 —64 =0
4(x% - 16) = 0
4(x2—-4%)=0

4(x—-2)(x+2)=0
x1=—2; x2:2

3-M 3TAN: HAHECTW KOPHW YPABHEHMA HA YAC/IOBYHO OCb Y 3AKPACUTb UX B 3ABUCUMOCTU
OT 3HAKA NCXOOHOIO HEPABEHCTBA (<, >, <, 2).

HaHecem 06a KOopHSA Ha YncioByto ocb (puc. 5.2.2).

PUCYHOK 5.2.2
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4-W 3TAN: OTMETUTb HA BCEX MONYYEHHbIX MHTEPBA/IAX 3HAKM ®YHKLMW. OTBET 3AAAHUA
MOKA3ATb LLUTPUXOBKOW.

v’ JleBas 4yacTb HepaBeHcTBa (*) - 3To Napabosa, BETBM KOTOPOI Hanpas/ieHbl BBEPX
(NONOXUTENbHDBIN KO3bDPULMEHT NpU x2), OHa MPOXOAUT Yepes KopHU +2;

v" HaHocum Ha ocb OX NpUMMEpPHbI PUCYHOK 3TOM napabobl. 10 PUCYHKY BUAMM, YTO BETBM
napabosbl «Bbllle MO0 paBHbl TOPU3OHTY» Ha UHTEpBanax x < —2u x = 2.

5-W 3TAM: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

6-1 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

x< =2, x=2

unn B Apyron popme 3anucu

X € (—o0; —2] U [2; +0)

M ewe oaHa TaKaA e 3aja4a «40 Kyyn», — ONA 3aKpenaneHnAa HaBblKOB.
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3AAAHUE 5.2.3. PELUNTE HEPABEHCTBO 3x% <27

1-" 3TAN: MPUBECTU UCXOAHOE HEPABEHCTBO K BUAY ax? + bx + ¢ > 0 (<, =, <).
3x2-27<0 (%)

2-M 3TAN: «NEPEAENATb» HEPABEHCTBO B YPABHEHWE WM HAMTW EFO KOPHM.
3x2—-27=0

Hallgem KopHU ypaBHEHUs Ha 3TOT pas ApyrMm cnocobom (Ho Toraa npeobpasoBaHue 2-ro atana byaer
JIMWHUM):

3x% =27
x?=09; x=+V9 =43
x1=-3; x,=3

3-W 3TAN: HAHECTM KOPHW YPABHEHMA HA YMC/TOBYHO OCb U 3AKPACUTb UX B 3ABUCUMOCTH
OT 3HAKA NCXOOHOIO HEPABEHCTBA (<, >, <, >).

HaHecem 06a KopHS Ha uMcnoByto ocb (puc. 5.2.3).

PUCYHOK 5.2.3

4-W 3TAN: OTMETUTb HA BCEX MONTYYEHHbIX UHTEPBAJIAX 3HAKU ®YHKLMW. OTBET 3ALAHMA
MOKA3ATb LUTPUXOBKOMN.

v’ JleBas 4yacTb HepaBeHCTBa (*) - 3To Napabosia, BETBM KOTOPOI Hanpas/ieHbl BBEPX
(NONOKUTENbHDBIN KOIDPULMEHT NMPK x2), OHa NPOXOAMUT Yepes KOPHU =+2;

v" HaHocuM Ha ocb OX NPMMEpPHbIN PUCYHOK 3TOM Napabobl. 10 PUCYHKY BUAMM, YTO BETBU
napabo/ibl HUKE «roPU30HTa» Ha UHTepBane —3 < x < 3.

5-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

6-M 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

—3<x<3

nnu B apyroi popme 3anmcu

x € (=3;3)
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BoTt n Bce!

Kak MOXHO NIerko yBMAETb — pelleHne BCEX HEPABEHCTB «BblpacTaeT» U3 peleHna Nnogo6HbIX UM
ypaBHeHW. Ecin Bbl XOPOLLO pellaeTe ypaBHEHMA, TO 60/bluas YacTb paboTbl C HepaBEHCTBAMKM Bam
3HaKoMa. Ecnu ke ¢ ypaBHEHUSMM eCTb eLe TPYAHOCTU — BEPHUTECH K COOTBETCTBYIOLWMM 3a4aHUAM.

OcrtaBlmecs NyHKTbI (5.3 1 5.4), Kak U MHOTUe Apyrue, KHape3aHbl» A0CTaTOYHO YC/0BHO.
OHM BKAOYALOT ABe rpynnbl 334aHWI, CBA3AHHbIX C HEPABEHCTBaAMMU:

1) «lpaduryeckre HepaBEHCTBa», TO €CTb HEPABEHCTBA, KOTOPbIE HYXKHO PELUUTb, UCMO/b3YS
«BblAaHHbIN» B yC/I0BUM rpaduK;

2) 3agaHus, Tpebylowme KCOPTUPOBKM» NPEANOKEHHbIX GOPMYT HEPABEHCTB Ha BEPHbIE U
HeBepHble (TOYHee roBops, Tpebylolme HalTU HEBEPHbIE, TO CTb «HEMPaBU/IbHbIEY
HepaBeHCTBa).
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5.3. «PEWUNTE HEPABEHCTBO C MOMOLWbIO FPA®PUKA»

MPOCTO...
~PHCYH HA TPADHKE |

3AAQAHUE 5.3.1. HA PUCYHKE 5.3.1 USBOBPAEH rPA®UK dYHKLUUN y = (x — 1)2 —4.
MUCMNoNb3YA FPA®UK, PELUUTE HEPABEHCTBO (x —1)2 —4 < 0.

PMCYHOK 5.3.1
1-M 3TAN: AHANM3 3ALAHHOIO BOMPOCA.

O6paTMMCA K KOOPAMHATHBIM OCAM: 3HauYeHUAM ¥ < (0 COOTBETCTBYET HUMKHASA BEPTUKA/IbHAsA MOYOCh,
BkAtouas Touky (0; 0). Ha pucyHke oHa BblAeNeHa CUHUM LIBETOM.

MHbIMW cNoBamu, B 30He 3Ha4YeHuin y < 0 HaxoZMTCA BCe, PACMO/IOXKEHHOE «HA TOPU3OHTEY U HUXKE ero
(«ropusoHTOM» 34€Cb Ha3bIBAETCA rOpM30oHTaNbHaA ocb OX).

2-M 3TAN: PABOTA C TPA®UKOM.

BblaeiMm 3eneHbiM LLBETOM YacTb rpaduKa, erKallyto B 3Toi 30He. Ha pucyHKe BUAHO, YTO e
cooTBeTcTBYeT MHTepBan —1 < x < 3 (OTMEYEH KPaCcHOM WTPUXOBKOM). ITO U ByaeT OTBETOM 334aHus.

3-M 3TAN: NPOBEPUTb NMOJTIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/ILHO (!) 3ANUCATb OTBET.

-1<x<3

nnu, B apyron popme 3anmcu

x € [-1;3]
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3AAAHUE 5.3.2. HA PUCYHKE 5.3.2 U3OEPANEH FPAGUK GYHKUUN y = —x? + 5x.
MCNONb3YA FPAGUK, PELUMTE HEPABEHCTBO x? < 5x.

1

PUCYHOK 5.3.2
1-M 3TAN: AHANU3 3ALAHHOTO BOMPOCA.

31eck Ham AaHo ypaBHeHne Y = —x? + 5x, a BONpoc 3ajaH No HepaseHcTy x2 < 5x (B npeapbiayliem

3aZlaHMM TaKoro OT/IMUMA He 6bi10). MNepea Tem, Kak NepeiTn K aHanusy rpaduka, BUA HepaBeHCTBa

2

HYXHO «nepegenatb». A VMeHHO: nepeHecTtn X~ B NpPaByko 4aCTb HEPABEHCTBA:

0 < 5x—x?

5x—x2>0

—x2+4+5x>0

JleBas 4acTb HepaBEHCTBa Tenepb B TOYHOCTU COOTBETCTBYET UCXOAHOW GYHKUMM Y = —x2 + 5x.
WTaK, BONpoC 3aAaHnA Tenepb 60/1ee MOHATEH: KMPU KaKMX 3HauYeHMax X GyHKuma y = —x2 + 5x

6osibwe nnun pasHa GpyHKLUMK y = 0 (TO ecTb HAXOAMUTCSA Ha TOPU3OHTE UJ/IN BbILE €ro)?».
2- 3TAN: PABOTA C TPA®UKOM.
Ha rpaduKe HyKHO caenaTtb cneayiouiee:

v" Ha ocu QY Bbigenum 3oHy y = 0;

v" BblAeNnM y4acToK rpaduKa, Nexallero B 3ToM 30He;

v' 0603HaYMM LITPUXOBKOM 3HaYEHUA X, COOTBETCTBYIOLIME 3ToMy yyacTky: 0 < x < 5.
3TO 1 ecTb OTBET 3a4aHUA.

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

0<x<5

unu, B apyron popme 3anmcu

x € [0; 5]
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3AO0AHUE 5.3.3. HA PUCYHKE U3OBPANEH rPAGUK GYHKUUU y = —x? + 4x — 3.
MCNONb3YA FPAGUK, PELUMTE HEPABEHCTBO x? < 4x — 3.

[

y \

>
X

[
Ul

——

PUCYHOK 5.3.3

370 3afaHune aHaNorMYHO npeabigyemy. Tenepb, KOraa CMbIC/ COBEPLUAEMbIX AEACTBUI yiKe
noApo6bHo 06bsiCHEH, pelwnm 3aaaHne no 6osee KOMMNAKTHOM U YETKOMN CXeMe.

1-1 3TAN: AHANM3 3AAAHHOIO BOMPOCA.

MpuBeaem BUA HEPABEHCTBA «M3 BOMNPOCA 3aZaHNA» K BUAY UCXOAHOM GYHKLUN:
x?<4x-3

0<4x—3—x2

0<—x%+4x—3

—x24+4x—-3>0

MepBOHaYanbHbI BONPOC 3a4aHNA Tenepb 3BYUNUT TaK: «NPU KaKUX 3HAYEHNAX X PYHKUMA
y = —x? + 4x — 3 Hax0AMTCA BbllLE FOPU3OHTA?».

2-M 3TAN: PABOTA C TPA®UKOM.
MoBTOpAem Ha rpaduKe yxe 3HaKoOMble onepaumm:

v" Ha ocu OY Bblaennm 30Hy y > 0;

v BblAe/IMM y4acToK rpaduKa, Nexallero B 3Toi 30He;

v" 0603HauYMM LUTPUXOBKOM 3HAYEHUA X, COOTBETCTBYIOLME STOMY yyacTKy: 1 < x < 3.
O3TO M eCcTb OTBET 3a4aHMuA.

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

1<x<3

nunu, B gpyroi dopme 3anucm

x €(1;3)
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A TENEPb HEMHOTIO YC/IOXKHUM 3a4auvy.

EGEprosto.ru

3AO0AHUE 5.3.4. HA PUCYHKE U3OBPAXKEH FPAOUK OYHKUUN  y = —x? + 6x — 6.
NCNONb3YA FPAGUK, PELUUTE HEPABEHCTBO —x? + 6x — 6 > —x + 4.

B

¢

|
LIO)
e

-

PUCYHOK 5.3.4

1-M 3TAMN: AHAZIN3 3AZLAHHOTO BOTMPOCA.

B sTOMm 33gaHuM B I'IpE]BOVI 4aCTU HepPaBEHCTBA, KOTOPOE HYXKHO pewnTb, HAXO04UTCA HE 0,

a dyHKumA —x + 4. Ecam 6bl, Kak B npeaplaywmx 3a4aHuax, cnpasa 6bi1 0, To mbl 66l Ha rpaduKe onATb

MCKaNM yuacTok, rae pyHKkuma y = —x2 + 6x — 6 (napabona) HaxoamTca Bbille npamoit y = 0 uau

nepecekaert ee.

Tenepb e BONPOC HYXKHO NOHMMaTb NO-A4PYrOMY: «TNPU KaKMX 3Ha4YeHUsAX x napabona
y = —x% 4+ 4x — 3 HaxoAuMTCA Bbille NPAMOI ¥ = —X + 4 UK NnepeceKkaeTcs C Heli?».

2-M 3TAMN: PABOTA C TPAGUKOM.
OTBET Ha 3TOT BOMNPOC Hallgem Ha rpaduke:

v BblAe/IMM TOUKM nepecedeHns NMHUN, rae GyHKLUMM PaBHbI;
v BblAennMM y4acTok napabonbl, KOTOPbI HAXOAWUTCA BbilLe NPAMOW;
v' 0603HauYMM LITPUXOBKOM OTBET 3adaHma: 2 < x < 5.

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAMN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

2<x<5

nnu, B gpyroi dopme 3anucm

x € [2; 5]

M onAaTb HEMHOro YCNIOXHUM 3a4au4y, yTObbI HE 3aCKy4aTb ©.
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3AQAHUE 5.3.5. HA PUCYHKE U3OBPAXEH IrPAGUK GYHKLUMA

y=x2-2x-2 U y=

x+1°
ncnonb3ya reA®uUK, PELLUTE HEPABEHCTBO x2-2x-2 > ﬁ.
J I
|
I
3
Sl LAl 0 1 AP
;;’ v L4 Ty Fx
=l

PUCYHOK 5.3.5
1-M 3TAN: AHANU3 3ALAHHOIO BOMPOCA.

B 3TOM NpuMepe Ha rpaduke AaHbl y3Ke ABe GpyHKLMU: yXKe 3HakoMas napabona (y = x? — 2x — 2) u

runepbona (y = i).

x+1

Ecnu Bbl He 3HaeTe, YTO OHa Ha3blBaeTCA rMNepboIoM — 3TO He CTPALIHO. ITO HE UMEET 3HaYeHMUA.
MoskeTe ans cebsa Ha3BaTb ee «Apyras AMHUAY» UK «BalLe HUMAHATHAA IMHUA» UK KaK-HUbyap ewe ©.

Bonpoc 3a4aHunA Tenepb HYy»KHO MOHMMATb TaK: «NPW KaKUX 3HaYeHusAx x napabona
o 4 o
y = x? — 2x — 2 HaxoAMTCA Bbllle «APYrON MUHUNY» Y = ~+7 W nepecekaetcs Hen?».

2-M 3TAN: PABOTA C TPA®UKOM.
OTBeT Ha 3TOT BONPOC Hangem Ha rpaduKe:
v BblAe/IMM TOUKY nepecedeHns MHUM, rae GyHKUMM PaBHbl;

3Ta TOYKa 04Ha, BTOPOI TOYKM NepeceyeHnn HeT: Npu paccmMoTpeHmm rpadurKka runepboabl BUAHO, YTO
€e BePXHAA U HUXKHAA 4acTU NPUBANIKAIOTCA, HO He NepeceKatoT BePTMKaAbHYIO npamyto x = —1
(Taknm o0bpasom, BepxHAA YacTb runepbosbl He yiiaeT nesee BepTMKann x = —1). /leBas ke BepxHAan
yacTb Napabobl N0 Mmepe yMeHblueHUA X byaeT Bce Aasiblie OTKAOHATLCA BAEBO OT BEPTUKANM.

v Bblgennm y4acTku napabosibl, KOTOPble HaX0AMUTCA Bbile rmnep6onbl;
v" 0603HauMM LITPUXOBKOM oTBeT 3adaHua: x < —1 n x = 3.

3-W 3TAMN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.
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4-N 3TAMN: BHUMATENBHO (!) 3ANUCATb OTBET.

x<-1,x=3

unu, B gpyroi ¢opme 3anucm

X € (—o0; —1) U [3; +00)

BoT, cOGCTBEHHO, M BCE, YTO HY)KHO 3HATb NO 3TOM rpynne 3a4aHN.

A Tenepb 3aMmemca 3a4aHNAMM MO KCOPTUPOBKE» HEPABEHCTB.
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5.4. «<HEPABEHCTBA: HAWAWTE HEBEPHOE»

M3 HeCKONbKMX NPeaorKeHHbIX HEPABEHCTB TPebyeTcA HaliTM HeBEPHOE (TO eCTb KHENPABUALHOEY, He
BbINO/IHAIOLLEECA NPU HEKOTOPbIX KOHKPETHbIX 3HaYeHUAX BXOAALLMX B €€ NepemMeHHbIX).

Pewatb 3agaHuA aTOoM rpynnbl MOXHO, UCNOJ1b3yA A0BOJZIbHO ﬂpOCTOﬁ nogxoga. Ero CYyTb COCTOUT B Cepumn
nocnenoBaTeNbHbIX npeo6pasoBaHm‘/'1 HepaBeHCTBA, OCHOBAHHbIX Ha onpegeneHHbIX [1pasuaax.

A IMeHHO: ec/iv 06e YacTn HepaBEHCTBA MOOKUTENbHBI (Hanpumep, a > b,tane a = 10, b = 9), 1o
TOrga no aTMm MpaBuaam MOXKHO BbINOAHATL Cleaytowmne SeNCTBUA:

1) MNpwubasnaTb (MM BbIUUTATL) K 06EMM YacTam Ntobble YMcna.

Hanpumep:ecam 10>9, to 104+ 2>94+2; 10—-99 > 9 — 99 u TaK ganee.
B obwem Buae 3To NPaBWU/IO MOXKHO 3anucatb Tak:ecim a > b, 10 at+k > b + k.

2) YMmHOXaTb (MM gennTb) ux Ha tobble NoMoXKUTEIbHbIE YMCAa.

Hanpumep: ecim 10> 9, o 10-5>9-5; 10:0,22>9:0,22; 1:0 > % W TaK Janee.

a b
B obLem Buae 3TO NPaBUIO MOXKHO 3anucatb Tak:ecim a > b, 1o a-k > b -k van p > P

3) YMHOXaTb (MM AenuTb) ux Ha Nobble OTpULLATENbHbIE YNCIA, MEHSAA MPU 3TOM 3HaK (!)
HepaBeHCTBa.

Hanpumep: ecam 10 > 9, to 10-(—3) <9 (—3); —% <=2 i—g < _12 W Tak aanee.

4I

a b
B obLiem BUAEe 3TO NPaBUIO MOXKHO 3anucatb Tak: ecim a > b, 1o a+-k < b -k van p < P

[anee: Bce paCCMOTPEHHbIE HUXKe 3a4aHMA N0 KCOPTUPOBKE» HEPABEHCTB, B CBOIO oYepesb, TOXe
AenaTca Ha 2 noarpynnbl:

a) 3ajaHuA, B KOTOPbIX 3HAK BXOAALMX B Hero «bykosok» (> 0; < 0) aaH B ycnosuu;
b) 3apaHus, B KOTOPbIX 3HAK BXOAALWMX B HEFO «OYKOBOK» B YCNOBUWN HE AaH.

B nx peweHun, Kak 6yLI,ET BUAHO Oanee, moryTt 6bITb onpegeneHHble oTAn4YnUA.

WTak, nepeiigem K npumepam, pasobpas 414 Hayana oguH NPUMepP NOArpynnbl a).

MPOCTO...
.haboTaii no Npaeunam [
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3AJAHUE 5.4.1. O YNCNAX a U b U3BECTHO,4TO a>0, b >0, a > 4b.
KAKOE U3 CNEAQYIOWNUX HEPABEHCTB HEBEPHO?

a
1) ;>b-2 2)2a>8 3)a-2a>-3b 4) a+3>b+1

1-M 3TAN: CAENATb «NOJIE3HbIN» PUCYHOK (MO BO3MOXKHOCTH).

B Hawem c/iydae OH MOXKET NoNy4YnUTbCs, Hanpumep, Takum (puc. 5.4.1).

PUCYHOK 5.4.1

2-W 3TAMN: AHANU3 KAXKIOIO BAPUAHTA OTBETA; NOMbITKA «MOAOIMHATb» EFO N0,
MCXO4HOE HEPABEHCTBO (/1IMBO OBPA3OBAHHOE M3 HETO).

BapwmaHT oTBeTa 1). % >b—2

e p—2
2

a > 4(b —2) (Npasuno 2: ymHoXeHUe obenx yacTeit Ha +4)
a>4b—-8

Ecan a > 4b, 1o a aBHO 6onblue, Yyem 4b — 8. HepaBeHCTBO BepPHOE.
BapuaHT oTBeTa 2). 2a > 8b

2a > 8b

a > 4b (Mpaeuno 2: aeneHune obeunx yacten Ha +2)

Mbl B TOYHOCTM MONYYUIN UCXOAHOE HEPABEHCTBO.

BapuaHT oTBeTa 3). a—2a>-3b

a—2a>-3b

—a>-3b

a < 3b (MpaBnno 3: ymHOXKeHUe obenx yactel Ha -1)

A 3TO HepaBeHCTBO HeBepHoe: ecan a > 4b, To He moXeT 6biTb a < 3b (cm. puc. 5.4.1).
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BapuaHT oTBeTa 4). a+3>b+1

a+3>b+1

a>b+1—3 (MNpaBuno 1: BbluMTaHUE U3 06enx YacTtei yncna 3)
a>b-—2

HepaBeHcTBO BepHoe (cm. puc. 5.4.1).

3-W 3TAN: NPOBEPUTL MOJYYEHHbIN PE3Y/NILTAT.

4-W 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

BHMmaHue!

MoCKO/IbKY 3HAaKM a U b U3BeCTHbl 3apaHee, 3aZaHNe MOXKHO PeLLnTb U ropasgo npoLle, NoAcTaBMB
BMECTO HUX KaKne-HUbyab MNONOXKUTEIbHbIE YNCNA, CBA3AHHbIE ycioBUEM a > 4b.

Hanpumep, b = 1 u a = 8. Torga nepebop BapnaHTOB AaeT cneaylollee.

BapwmaHT oTBeTa 1). % >b—2

8>1 2
4

2>-1

BapuaHT oTBeTa 2). 2a > 8b
2:8>8-1

16 > 8

BapuaHT oTBeTa 3). a—2a>-3b
8—16>-3-1

—-8>-3

BapwmaHT oTBeTa 4). a+3>b+1
8+3>1+1

11>2

ECTECTBEHHO, YTO Mbl MPUXOLUM K TOMY }Ke OTBeTy 3).
Ho, noBTOptO: NOACTAHOBKY YMCEN MOYKHO BbINO/IHATb TO/IbKO B TOM C/1y4ae, €C/IM 3HAKM BCEX «OYKOBOK»
AaHbl B ychoBuu!
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Tenepb nepeigem K noarpynne 3agaHuii b), B KOTopon 3HaK «BYKOBOK» B YCAOBUM He AaH, a NO3TOMY
OH MOXeT bbITb Kak + , Tak u —.

B aToM cnyyae $GoKyc ¢ NoACTaHOBKOM YNCe HE MPOXOAMUT, U HYXKHO paboTaTb TO/IbKO MO
nepeymcneHHbIM Bblwwe Mpasunam. Y1o, KOHEYHO, CloKHee @,

SAAAHUE 5.4.2. O YUCNAX ¢ U d U3BECTHO, YTO ¢ < d.
KAKOE U3 CNEAQYIOWNUX HEPABEHCTB HEBEPHO?

d
1) 5¢<5d+10 2) —3c<-3d 3)

7>7 4) c—8<d—8

3anuwem ncxogHoe HepaBeHcTBO ¢ < d ewe neeuae ¢ — d < 0 (nepeHoc d B NeByt0 YacTb).
B03MOXHO, TaKas 3anuMcb TOXe NPUroamnTcs.

1-M 3TAM: COENATb «MOJE3HbIV» PUCYHOK (MO BO3MOXHOCTN).

B 3TOM C/ly4ae OH MOXKET NOYYMTbCA, HANPUMEP, TaKUM NPUMUTUBHBLIM (puc. 5.4.2).
Ho parke 3To — nyylue, Yem COBCEM HUYETO.

¢ d
@ @ o X

PUCYHOK 5.4.2

2-M 3TAN: AHA/IN3 KAXKOIO BAPMAHTA OTBETA; NOMbITKA «MOAOMHATb» EF0O NoA4
MCXOOHOE HEPABEHCTBO (/INBO OBPA3OBAHHOE M3 HETO).

BapuaHT oTBeTa 1). 5¢<5d+10

5¢—-5d <10

5c—d) <10

c—d < 2 (Mpasuno 2: neneHne obenx yacrer Ha +5)

Mo ycnosuio ¢ — d < 0. KoHeuHo ke, ¢ —d < 2 — BepHOe HEPABEHCTBO.
BapuaHT oTBeTa 2). —3c < —3d

—3c < —-3d

3c > 3d (MpaBuno 3: ymHoXeHMe obeunx yactei Ha -1)

c > d (MNpasuno 2: peneHne obeunx yacrei Ha +3)

9710 HEPaBEHCTBO HEBEPHOE, TaK KaK NPOTUBOPEYUT YCZTOBUIO. Bugmmo, 2) n GVAET OTBETOM 3a4aHUA.
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BapwmaHT oTBeTa 3). >

N
N o

>

N
N o

d > c (MpaBuno 2: ymHOXeHne obeunx yacTeit Ha +7)

3TO HEPABEHCTBO B TOYHOCTM COOTBETCTBYET MCXOAHOMY.
BapwuaHT oTBeTa 4). c—8<d-—8

c—8<d-8

c <d (Mpasuno 1: npubasneHne K obenm yactam uncna 8)
3TO HEPaBEHCTBO BEPHOE.

3-M 3TAM: NPOBEPUTb NMNOJ/IYYEHHbLIW PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IbHO (!) 3ANUCATb OTBET.

SAAQAHUE 5.4.3. O YUCNIAX m U n U3BECTHO, 4TO m < n.
KAKOE U3 CNEAYIOWNX HEPABEHCTB HEBEPHO?

m n
D 2m<n+m 2) 1_0<E 3)5-m<5-n 4 m+6<2n+7

3anuvwem MCXoaHoOe HeEpPaABEHCTBO M <n ewe n s Takomenge: m — n <0.
1-M 3TAN: CAENATb «MOME3HbIM» PUCYHOK (MO BO3MOMHOCTH).

M onaTb genaem Kakoh-HMbyab NpocTon pucyHoK (puc. 5.4.3).

m n
@ & oo X

PUCYHOK 5.4.3

2-M 3TAN: AHA/IN3 KAXKZOIO BAPMAHTA OTBETA; NOMbITKA «MOAOMHATb» EF0O NOA4,
MCXOOHOE HEPABEHCTBO (/INBO OBPA3OBAHHOE M3 HETO).

BapwmaHT oTBeTa 1). 2Zm<n+m
2Zm<n+m
2Zm—m <n+m—m (Mpasuno 1: BblunTaHue m)

m < n — BepHoe HepaBeHCTBO.
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BapwmaHT oTBeTa 2). —< =
10 10

m n

10 10

m <n (MpaBuno 2: ymHOXeHWe Ha +10)

OTO BepHOE HePaABEHCTBO.

BapwmaHT oTBeTa 3). 5—-m<5—n

5—m <5—n (MNpasuno 1: BbluMTaHUe Yyncna 5)

-m<-n

m >n (MpaBuno 3: yMHOXKeHWe 0benx yacTel Ha -1)

3T0 HepaBEeHCTBO NPOTUBOPEUUT UCXOAHOMY. MMEHHO OHO — KaHAUAAT B OTBETHI.
BapwmaHT oTBeTa 4). m+6<2n+7

m+6<2n+7

m<2n+1

3TO HEePaBEHCTBO KaK-TO HeyA06HOo AasbLlie Npeobpa3oBbiBaTh Mo MpaBuiam, HO 3TO 1 HE HYXKHO.
BuAHO, 4TO NpaBas YacTb MCXOAHOrO HepaBeHCTBa, Byayumn 6osblieit No ycnosuio, 6bina ewwe 6onblie
yBesnyeHa:

m<n+n+1
3TO HepaBeHCTBO BEPHOE.
3-M 3TAN: NMPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IBHO (!) 3ANUCATb OTBET.

M ewe oanH, nocneaHU npumep, 3aBepLiatowmnii 3agaHms 5.4.
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3AQAHUE 5.4.4. O YUCNAX p U q W3BECTHO, 4YTO p +q > 1.
KAKOE U3 CNEAQYIOWNUX HEPABEHCTB HEBEPHO?

1) 3g>1-3p 2)5p—1<4—-5q 3) 3—p<2+4+q 4) —2p—2q<-2

Bua, McxoaHOro HepaBeHCTBa B 3TOM NPUMEpPE «KAaKOM-TO APYron», OTANYAIOWMIACA OT BCex
npegblaywmx. OCTaBMM ero noka 6e3 usmeHeHui, Tak Kak He ACHO, HYXKHO /i1 ero npeobpasoBbIBaTh.

1-M 3TAN: CAENATb «NOJE3HbIN» PUCYHOK (MO BO3MOKHOCTH).

Jonyctm, pucyHoK byaet Takum (pwuc. 5.4.4).

P+9,
.'rj —gm=

0 1

-~

PUCYHOK 5.4.4

2-M 3TAN: AHA/IN3 KAXKZOIO BAPMAHTA OTBETA; NOMbITKA «MOAOMHATb» EF0O NOA4
MCXOOHOE HEPABEHCTBO (/INBO OBPA3OBAHHOE M3 HETO).

BapuaHT oTBeTa 1). 3g>1-3p
3g>1-3p
3g+3p>1

3p+q)>1
+ >1
pt+tq 3

Mo ycnosuio p + g > 1, 3HauMT HepasBeHcTBO p + q > % BepHoe (cm. puc. 5.4.4).

BapuaHT oTBeTa 2). 5p—1<4—-5¢q
S5p—1<4-5q

S5p+5g<4+1

5(p+q)<5

ptq<1

OTO He TaK — NOTOMY, YTO NPOTUBOPEYUT YCNTOBUIO.
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BapuaHT oTBeTa 3). 3—-p<2+q
3—-p<2+gq

3<2+q+p

3—-2<p+gq

p+tqg>1

3TO HEPABEHCTBO B TOYHOCTM MNOBTOPSAET UCXOAHOE.
BapwmaHT oTBeTa 4). —2p—2q< -2
—2p—2q< -2

—2(p+q) <-2

2(p+q)>2

pt+tg>1

HepaBEHCTBO B TOYHOCTM NOBTOPAET MCXOAHOE.

3-M 3TAN: NPOBEPUTb MOJIYYEHHbIN PE3Y/IbTAT.

4-W 3TAN: BHUMATE/IHO (!) 3ANUCATb OTBET.

Hy 4To cKas3aTb?...

Ecnn npocTto npocmatpueaTth 3agaHunA 3TOM rnasbl I'IO-6bICTpOMy, TO OCTaeTCA BnevyataieHne 4ero-To

«MaTeMaTUYECKN TOLLUHOTBOPHOIo» U TAXENOro. OcobeHHo oT nocneaHNX NpuMepos.

Bo3mOXHO, 4TO 3TO nepsunyHoe oulyuleHne Kak-To UsSmeHUTCa npn meai1eHHom ogHoOBpeMeHHOM

nponucbiBaHnN n 06AyMbIBaHMM TOro, 4YTO Bbl BUAUTE Nepena coboir? MHe, Hanpumep, Takoe NHoraa

nomoraer...

Ho npocTo rnageTb Ha 3a4aHuA 3TOM rnaBbl, HUYETO 6onblie He Aenaa, MHE Ka*XeTcAa NpakTu4eckn

becnonesHbim.

WTak, coseT: «MpocTo ... yaenmte um spems!».
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