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Kak mosiBujiach ajareopa.

Alre6pa KaK HCKYCCTBO pelliaTh yPaBHEHHS 3aPOAMIACH

OY€Hb JJABHO B CBSA3H € NOTPEOHOCTAMHU NPAKTUKH, B
pe3yjabTrare mMoMCcKa 00IMX NPUEeMOB PelleHUs OAHOTHITHbIX
3a71a4. B mponecce pazBuTus ajaredpa u3 HayKu 00
YPaBHEHHUSAX NPEBPATHIIACH B HAYKY 00 onepaunusx, 0ojee

HJIN MEHEEC CXOAHBIX C HeﬁCTBHHMH HaJl YUCJIaMMU.
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TeMpbI ITOBTOPEHUA:

'naBa |. BbipaxeHus, ToxxaecTtBa, ypaBHEHUS. .

naBa ll. DyHKuUunn. .

maBa lll. CteneHb ¢ HaTypanbHbLIM NOKa3aTesieM. .
maBa IV. MHorouneHsil. .

maBa V. ®Dopmynbl COKpaLeHHOro yMHOXeHUS. .

maBa VI . Cuctembl NMHEUHbLIX YPpaBHEHUMN. .
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I1aBa 1. BeipaikeHusi, TO)KIeCTBA, YPABHEHUA.

CyeT v BbIYUCIIeHN

(MecTanouun)

1. 3amonHuTe TAOIHUILY:

“ﬂﬂ“ﬂ“““
3x-1

-3x+1 7 4 1 -2 -5 -1 -14

Kakumun yncnamm siBNsIIOTCA COOTBETCTBEHHbLIE 3HAYEHUS
BbIpaXXeHUN 3x-1 n-3x+1?

Kakoe paBeHCTBO Ha3bIBaeTCHA TOXAECTBOM?

2. Kakue U3 gaHHbIX paBeHCTB He ABJIAIOTCA TOXOEeCTBOM?

1) 6(x—y) =6x— 6y 3)3a—4=a+((2a—4)
Q 2) 25(a — a) = 25 4)0,3a-0,5b = 1,5ab




[naBal. BbipaxeHus, ToxaecTtBa, ypaBHEeHUS.

PaBeHCTBO, cogepxallee nepeMeHHy0 Ha3biBaloT
ypaBHEeHUEM C OAHUM HEU3BECTHbLIM (NepemMeHHON).

KopHeM ypaBHeHUs1 Ha3bIBalOT 3Ha4YeHMe NepeMeHHOM,
npu KOTOPOM ypaBHeHUue obpallaeTcs B BepHoe
paBeHCTBO.

PewnTtb ypaBHeHMe — 3HAYUT HAUTU €ro KOPHU UINu
AOKa3aTb, YTO KOPHEW HeT.

YpaBHeHue Buaa ax=b, e0e x — nepemMeHHasl,
AN a u b- Hekomopsie yucna, Hasbiearom JIUHEUHbIM
/\ ypasHeHuUeM ¢ OOHOU rnepemMeHHOL.
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'maBga l. BelpaxeHusa, ToxxaecrTBa, ypaBHeHUS.

Pewuute ypaBHEHMUE:

a) S5x+(3x—3)=6x+11 B) (x—7)—(2x+9)=-13
6) 15(x+2) — 30 = 12x r) 6(1+ 5x) =5(1+ 6x).

lNMpaBuna packpbITUA CKOOOK:

1) ecnu nepen CKOOKamMm CTOUT 3HAK MMKOC, TO MOXHO ONYCTUTb
CKOOKMU, COXpaHMB 3HAKN crnaraemMbiX, CTOSALLMX B CKOOKaXx.

2) Ecnn nepen ckobkamMu CTOUT 3HAK MMHYC, TO MOXHO ONMYCTUTb
CKOOKMU, N3MEeHUB 3HaKN BCeX crnaraemMbiX, CTOSALWMUX B CKOOKaxX
Ha NPOTUBOMOJSIOXKHbIN.

3) Yncno, ctosilee 3a CKOOKaMn yMHOXaeTcs Ha Kaxgoe
criaraemoe, ctosiLiee B CKOOKax.

Nou




A 3HaeTe nu Bbl, YTO NepBOe CYETHOE YCTPOUCTBO — abak?

lNepebiMu «e8blYucIUMenbHbLIMU ycmpoucmeamMu», KOmopbiMu
nosib3o0easiucb 8 dpesHocmu s1rodu, 6bis1u nanbybl PYK U KaMeWKU.
lTo30Hee nosieunucek 6upku c 3apybkamu u eepésKu ¢ y3esiIKkamu.
B [lpeeHem E2cunme u [lpeeHel peyuu 3a0os120 00 Haweu 3pbli
ucriosib3oegasiu abak — OOCKY € NoJsIocKaMu, o KOmopbIM
npodeu2anuckb Kamewku. Imo 661510 nepsoe ycmpoucmeo,
crneyuasibHO rnpedHa3Ha4yeHHoe 0sis1 ebiqucseHull. Co epemeHeM
abak coeepuweHcmeoearsiu — 8 puMCKoM abake KamewkKu unu
wapuku nepedesuzasiuchk o xesobkam.
Abak npocyuiecmeoesasi do 18 eeka, koa20a e2o b e
3aMeHUIU MUCbMEHHbIE 8bIYUCIIEHUSI. SEREEE RS
Pycckuti abak — c4émbl nosieunucs 8 16 eeke.
Umu nonb3yromcsi u 8 Hawu OHU. bornbwoe npeumyuwecmeo
b PyCcCcKux c4émoe 8 momM, Ymo OHU OCHOB8aHbI Ha
Qdecnmuqu& cucmeme CYUCJIeHUSs, a He Ha
.‘_.,.,.})»- nssmepu4yHoU, Kak ece ocmarsibHble abaku.
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'maea ll. ®yHKUUN.

ey

3agucumocms 0OHOU NEPEMEHHOU Om OPYy20ll HA3bI8AIOM
(PyHKUuuOHAIbHOU 308UCUMOCMbIO U PYHKUUECH, eC/IU KAXHCOOMY
3HAYEHUIO HE3A8UCUMOU REPEMEHHOU COOMBEHICHIBY et
COUHCMBEHHOC 3HAYUCHUE 3ABUCUMOU NEPEMEHHOU.

Bce 3HAaYeHM S, KOTOPbIE MPUHUMAET HE3ABUCUMAS MEPEMEHHAs,
o0pa3yrT 00J1acTh onpeaeJaeHust PyHKIUU,
3HaYeHMs 3aBUCUMOU NMEPEMEHHOU HA3BIBAKT 3HAYCHUSAMHU QYyHKIIHH.

I'pachuxom pynkuuu nazvieaemces Mo cecmeo cex mouex
KOOPOUHAMHOU NJIOCKOCHU, A0CUUCCHL KOMOPBIX PAGHDL

N\ 3HauenusAm apzymenma, @ opOUHAMbL — COOMEENCMEYIOUUM

3HAYEHUAM (PYHKUUU.




O (pyHknMaX.

B nepeoii nonosune 17 eéexa 6 cesas3u c pazeumuem mMexXanukKu 6

MamemMamuky uoeu usmeHeHus u oguxcenus. Tepmun «ynkuusn)
eénepevie 6een nemeukuu mamemamuxk I. Jleuonuuy. Y nezo
ynkuua ceazvieanacs ¢ 2eomempuueckum oopazom (epaguxom).

B oanvneiimem ghynkuuro paccmampuearom kax anaiumuyeckoe

éblpajriceHue.
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BH/IOB (byHKum«L_..ﬁ
- IuHeUHan QYHKYus,;
© NPAMAL BPONOPYUOHUILHOCMb,

o o6pamnaz RPpoONOPUHUHOHAIbHOCHb,

© K8AOpAMUYHAL DYHKYUSL,
o Kybuueckan QyHKyus,;

© PYHKYUL KOPHA;
© PYHKYURL MOOYNAL.

\K Kakue u3 ykazaHHBIX (PYHKIUH MBI M3Y4aJu?
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fNuHenHon chyHKUMEn HasbBalOT (DyHKUMIO BUAA y=/kx+b, rae k n b — HEKoTOpble
yucna, x — HesaBUCHMMas NepeMeHHasl.

Csoncrea

3HayeHus NnepeMeHHbLIX

1. O6bnactb onpepene-
HUSA.

x — nwboe aencTBuTenbHOe Yucno xe R.

2. MHOXecCcTBO 3Haue-
HUN.

1) MNpu k#0; y — nioboe aencreutenbHoe Yucno, ye R.
2)Mpu k=0; y=5.

3. Touyku nepeceveHus
C OCAMM KOOpAUHAT.

1) Mpn k0, x= —%; y =0 — TOYKa nepeceveHus ¢ ocbio Ox.

2) k=0, Torga y=»5b — npsamas, napannensHaa ocu Ox, nepe-
cekaet Oy B TOYKe (O;b) u coBnagaert c ocbio Ox npu b=0.
3) y=b, x=0 — TOYKa nepeceseHns c ocbio Oy, T.e. (O;b).

4. BospacraHuue u ybbl-
BaHue.

1) Mpn £ >0 cyHKuMs BO3pacTaeT Ha Bcen obnactu onpegene-
HUS.

2) Mpu k <0 chyHKuMn ybbiBaeT Ha Bcent obnactu onpegeneHus.
3) MNMpu k =0 byHKUMA NOCTOSAHHAS.

\ 5. N'pachmkom nNUHENHON
(hyHKUUM SBRSETCA nps-
Mas.
. k — yrnoso# koahpu-
UMEHT NPsIMON.

1) Mpn b=0 (y=kx) — npsamMasi, NPOXoasLLas Yepes Havyarno Ko-
opavHar.

2)Mpu 6#0 (y=kx+b) — npamMas, He Npoxoasiias Yepes Ha-
Yano KoopauHaTt (KoTopasi nonyyaercs U3 npsMow y =kx na-
pannenbHbIM NepeHocoM BAONbL ocun 0y Ha b eauHul).




I maBa 1l. ®yHKIINM.

B3aummnoe pacnoaoscenue
epapukos
JAUHCHHBIX (DYHKUUIL

N

e
YacTHbIN ciyyaeM JUMHEHHOU PYHKIUU

SIBJISIETCH
npsiMasi NPONOPUUOHAIBHOCTD.




e

2. E(f)=R
3. rpaduxom GpyHKIMH
SIBJISICTCSI IIPSIMAas,

IIpoxo/suias 4Hepes3
Hadallo KOOp/JIUHAT.

Kak nazviearomces epaghuxu,

U300pANHCEHHBIE HA PUCYHKAX U

KaKumu ceoucmeamu OHu
oonaoarom?

2. E(f) = (-0;0) U(0;0);

3. rpaguxom QyHKIUU 11
SIBJIIeTCS rurepbona

k<0




IlocTponTe rpaduku CIaeayimx (PyHKINMI:

a) y=2x+3
0)y=7-9x

B)y=(x+1)
r)y = (x-1)°




I'maBa III. Crenens ¢ HaTypajabHBIM IMOKA3aTEeIeM

CTeneHbl0 4ucja (1 ©HATYPAJIBHBLIM MOKa3aTejem

o 5 1, HA3bIBAKOT BBIPA’KCHUC anpaBﬂoe IIPOU3BECACHUIO

M MHOKHTEJeH, KaKIbIH U3 KOTOPLIX paBeH a:

CBoliCTBA CTCNIEHU;

(—a)* = a
()" =—@

a® - g™ = g"tm

a:a =a
(an)m — anm
(abc)™ = a™b"c"




['maBa III. Crernens ¢ HaTypaJibHBIM [10Ka3aTeIeM

Hcnioab3ysi CBOiCTBA BBINOJHATE YIIPAKHEHHUA:
a) (mn)®; (10xy)?; (~2ax)*
6) (3x*)%; 3,5-3m; 10x*y-(—xy?)-0,6x>.
3anuiuMTe OAHOYWIEH B CTAHIAPTHOM BHIE:
8x%*.x; 1,2abc-5a; 6c*(—0,8)c; 2m3n-0,4mn.

IHpuaagae:kur i rpaguky yHknuu Y = x3 Ttouka:

Ne

. N

a) A(—0,2; —0,008); 6)B (1-1-;3-—%-' e) C(——l— ——1—-)

2'°8)’ 3’ 27




OQHOWIEHBI, BXOASAIINE B COCTAB MHOIOYJIEHA, HA3LIBAIOT €r0 YJIeHAMH.
Yienamu MHorowieHa 4x’y —3ab siasiioress 4x’y m —3ab .

EcJin MHOTO4YJ1€eH COCTOMT M3 ABYX YJICHOB, TO €I'0 HA3bIBAKOT ABYYJICHOM:

15x°y — 7a°b*;,  y+20m;  14a’+13a’

Ecam us Tpex — TPeXuaeHOM:  g5y3y _ 743h445; y+5b* — 3x3; 7a’+13a’+5ab?.

Ymoowi YMHOIICUND OOHOYJICH HA MHOZOUICH, HYHCHO YMHOMCUMb IMOm
OOHOYICH HA KAJICOLLU YTICH MHOZ0YICHA U nojiy4eérHble

HPOU3BEOCHUA CLONCUNLD. a(b + c) =ab + ac

Umoovl ymHoICUmMb MHO20UIEH HA MHO20UEH, HYHCHO KAMHCODLIL
b» YjleH 00H020 MHO20UTIEHA YMHOICUMb HA KAXMCOBLIL Y/1eH
A : “ OpPy2020 MHO204/1eHA U NOJIYUEeHHbIE NPOU3BCOCHUS CTIOHCUMD.

(a+d)(b+c)=ab+ac+ db+dc




F'naBa IV. MHorousneHs.bl.

Ecau Bce OJHOYJICHBI B MHOI'OYJICHC IIPUBCACHDBI K CTAHAAPTHOMY BUAY
n CPEAN HUX HET lIOIlOﬁHbIX, TO T'OBOPAT, YTO 3TO MHOTOYWICH CTAHAAPTHOI'0
BH/1A.
HecmaHOapmHbIl eud cmaHOapmHsbIl eud
5x%yx — Txyx 2+5axa = 5a’x-2x%y.

Bomonnnte yunoxenne:  3q*x(a® —2ax+x3 — 1)
2x* —y)(x* +y)

Pa3ino:kuTe HA MHOKHUTEIH MHOTOWICH: B+x+x+1
b®—3b*—-2b%+6
Pemure ypaBHeHue: (B3x—1)(5x+4) — 15x% =17




[ naBa V. PopmMyribl COKpaLLeHHOro
YMHOXeHuUs
(a— b)? = a® — 2ab + b? T

(a+ b)* = a* + 2ab + b*
a®+ b? = (a+ b)(a* — ab + b*) a® — b?® = (a— b)(a* + ab + b?)

b*=(a—b)(a+b)

ChopmynupyinTte ToXXaeCcTBa COKpPaLWEeHHOro YMHOXEHUSA U

ncnomnb3ysd ux BbIMNOJIHUTE npeo6pasoBaHm|.

NMpencraBbTEe B BUAe MHOrouvneHa:
(12a—1)2—1; (a®*-3a)?; 5B3a+7)?;
(5a—3c)(5a+3c)— (7c —a)(7c + a)

Peuiure ypaBHeHUA:
X} +3x*—4x—-12=0

x+1Dx+2)—(x—3)(x+4)=6




[naBa VI'. CuncremMbl NMHeNHbIX ypaBHEHUM.

Juneiinvim ypasuenuem ¢ 06yms nePeMeHHbIMU HA3bIEACHICA

ypasHeHue euoa - nepemeHHble,

ax+by=c, rtae xuy

- HeéKomopbsle Hucid.
a,b,c

PeweHuem ypasHeHuUs1 ¢ 08yMsi nepeMeHHbIMU

Ha3bleaemecs rnapa 3Ha4YeHuu rnepemMeHHbIX, oGpaugarougan 2Mmo

ypaeHeHuUe 8 8epPpHOe pa8eHCmeo.




TnaBsa Vl. CucrtemMbl MIMHEUNHbLIX
YypaBHEHUMN.

{a X+ byy+cy=0, Hapa 3nauenui (x;y), Komopas 00HOBPEMEHHO
a,x+ b,y+c, = 0. AGNIACMCA PEULeHUeM KaHc0020 U3 YPACHECHUU
cucmembl, HA3bI6AIOM PelieHueM CUCHEMbl.

MeToabl penmieHAsl CHCTEM JIMHCHHBIX YPABHCHMI
1) rpaduyecknin merosn;
2) MeToJa MOACTAHOBKMH;
3) MeToa AJredpanvecKoro CJI0KeHHUs.




'maea Vil . Cucremsl finHeNHbIX YpaBHEHUMN.

I pagpuueckuit memoo pewternus.

C €20 nomMouib10 MOXCHO coelamp caedyrouiue 6bl800bl:

HOCMPOUNb 8 0OHOIL CUCHEME KOOPOUHAM 2PAPuKU ypasHeHull:
zpagukamu 060ux ypagHeHUull CUCHeEMbl AGIAIOMCA NPAMbBLE;

aImu NPAMbLE MO2Ym NepeceKkambc (mOJleO 6 00HOUl mouKe) —cucmema umeem
COUHCMBEHHOE peuienuey

IMU npAMbLE MOy OblmMb NAPAIIETIbHbL — CUCHEeMA HECOBMECHUMA — HEem
pewienuu;

amu npiamasle co8naoaom — cucmema Heonpedeﬂerma —cucmema umeem
OecuuciieHHoe MHOICECIEO pemenuﬁ.

Memoo noocmanogKu.
Buvipazums u3z kakozo — HuOyob ypasHeHus cucmemvl 00HY NePeMeHHYI0
uepes opyzyio;
noocmasumos NOJIYUeHHOe 8blpariceHue 8 0pyzoe ypasHeHue;
v peutume noayyeHHoe ypasHeHue;
‘ HAlOu coomeemcmeyrouiee 3HaueHue 6mopoil nepemeHHou.
> <@ 3anucamb omeem 6 uoe napvl 3Ha4eHu (X; y) .




'maBa VIl . Cucrtembl NMMHEUHbIX YpaBHEHUMN.

Memoo anzeopauueckozo c10x4ceHust.
ypasnuearom KoIppuyuenmol npu 0OHOU U3 NEPEMEHHBIX;
CKaovleaom (Uiu évluumarom) Jiegvle U npasvle 4acmu ypasHeHuil

cucmembnl;

peuiarom noaydusuieecs ypasHeHnue ¢ 00HOI NePeMeHHoll;

HAX00:Mm coomeemcmaeyruiee 3HadenHue 6mopoii nepemenHoll.

3anucwviearom omeem 6 guoe napwl 3HaueHul (X; y).



'maea VI . Cuctembl IMHENHLIX YpaBHEHUMN.

Pemurte cucreMbl:
rpapuyecku: {

2x+y =12,

MeToaAOM NOoACTAHOBKW. {7x = zy - 31.

12x—-T7y =2,
METOJOM CJOREHUSI: | 4r 5y — ¢,



Hayk Tak MHOI0 Ha 3em.ie,
Y Bcex — cBOSI TeMAaTHKA.

Ho ecTh oqHa M3 HUX MUJIEH,
30BETCHA MAaTEMAaTHKOM.

B Hel He ObIBaeT CKOJIb3KHX MeCT,

Bcé crporo B He 1I0Ka3aHO,
A ¢ Hero aBUKeTCs nporpecc,
U 3TM HaM BCE CKa3aHo.

O.B. NaHuweBa




