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@ OcHoBHasA nenap: Ha ocHOBe #
cUcTeMaTM3aliM¥ M 0000IIIeH s
3HaHMV, II0JIyI€HHBIX
y4JdalmMucs B Kypce
MmaTteMaTuKkm VII - X Ks1accoB
TOIIOJTHUTH M 0000IIIMNTEH
OCHOBHBIE TeopeTuUecKe
I10JI0>KeHMs1 JIMHUW YPaBHEHUM
Y HEpaBE€HCTB

(MppanoHaIbHBIE ypaBHe}m




AKmkaﬂu3UQZGMble 3HaHUsA U YMeHUsl.

3HaHuA: anrebpanyeckne BbipaXeHUs, 3Ha4YeHUA
anreépanyeckux BblpaxeHun, anredbpanvyeckme paBeHCTBaA,
CBOWCTBA YNCNOBLIX PABEHCTB, NpaBuiia PacKpbITUA CKOOOK:;
JIUHUS Yuc/sia: 0eNCTBUSA Ha YNCITIOBOM MHOXeCTBe, CBOMCTBA
apudmMeTnyecKux AeNCTBUN; NOHATUE YPABHEHUA,

HepaBeHCTBA, NPUEMbI peLleHUsi ypaBHEHUN U HEPABEHCTB
YMeHuSA: cuntathb npaBuiibHO U paLlMoHanbHO, paboTaTtb C

aBHEHWEeM WU HepaBeHCTBOM, NPOBOAUTL NPOCTenLlne
JiornvyeckKkue pacCcyxneHus.

Beodumbie NoOHIMuUs:

OnpedensieHue: uppauvoHanbHoe
ypaBHEeHMe, NOCTOPOHHUE KOPHMU,
MppaumoHanbLHOe HepaBeHCTBO,
Ha npumepe: vuppaunoHanbHble
aBHEHUA: MppalnoHanbHble
HepaBEeHCTBAa, CNOCOObLI peweHus
MppaunoHanbHbIX YPaBHEHUN U

CaoiicTBa

[ToxcTaHOBKA KOpHEW B

IIpaBuJa

ypaBHEHHE

CBONCTBa BEPHBIX
YHCJIOBBIX PAaBEHCTB

Pemenune nppauoHaILHOTO
YPaBHECHUS

Y

Teopemsbl 0
PABHOCHJILHBIX U
HEPABHOCUJIbHBIX

Penienue
MPPpALIMOHATIBHOTO
HEPABEHCTBA

peoOpa3oBaHUSIX

3adayHbIili Mamepuars




AKTyaJu3a
| UA 3HAHUM

3akperuieHue HOBOI'O

MarepuaJia
MoTuBanus

BBeeHM S
HOBOI'O B ycaoBusx
MarepuaJjia KOMILJIEKCHOI'0

IepBuuHoe
NPUMEHEHUA
3HAHUU

IHoBTOpEeHue
(comyrcTBylouiee)
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HaOop 3aaa4 nmo reme «<MppanuoHajJbHbIe YPABHCHUS)
IlepBbIil YPOBEHDb: ‘z

Vx —3=2
Vx—1+V2x+6=6
VB —x=+3+2-x
2x-Va3 + 2x2 — 3x=0
VBx +7-Vx+4=4x+3




HaOop 3aaa4 nmo reme «<MppanuoHajJbHbIe YPABHCHUS)
Bropou ypoBeHb:

Va2 + x+1+\/x2+ %x=x/4x2+ 3x ,Z

x+Jx2+4x=0
x—2
Rx +Yx =10
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Ha0Oop 3a1a4 1o TemMe «<MppalMOHAJIbHbIE YPABHEHUD)

Tperuu ypoBeHb: -
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Ha0Oop 3aga4 o TeMe «<MppamuoHajJbHbIE
HEPaBEHCTBA

IlepBbIil YPOBEHDb:
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Ha0Oop 3aga4 o TeMe «<MppamuoHajJbHbIE
HEPaBEHCTBA

Bropou ypoBeHb:

Va2 + 2x — VaZ + 3x—4>x+%

\/5+ x2 — Jx—-2>x+1
3\/x—2\/x-—1>\/x+1
Vad + x2 — 4x+ 1> |x— 2]

J6+x— x2 > J6 + x — x2
2x15 I x+4

- Hazan




Ha0Oop 3aga4 o TeMe «<MppamuoHajJbHbIE ‘Z
HEPaBEeHCTBA)

Tperuu ypoBeHb:
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m Ilonamue «uppauuonaibnoe
YpaeHeHue)

m Yuauwiumca oaémca Kapmouka ¢
3a0anuem, 6 KOmopom nPoOnyuLeHbl
HeKoOmopbwle C/108d. 3a0a4a y4auuxcsa —
3aNO0JIHUMb 6Ce NPONYCKU K KOHUY

ypOKa.

/ -
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Onpeaenexue.
VpaBHeHHe, B KOTOPOM NEeNEMEHHAA CoOACNENTCA Mnu
noAa 3HaKOM onepayuy Bo3Be1eHNA B ADOOHYIO cTeNneHb), Ha3bIBaerca

Npumepsi:
OcHOBHbBIE CBOUCTBA:

1. Bce KODHH YeTHOH CTENeHH, BXOAALINE B YDABHEHNE, ABNAIOTCA aDAIMETHUECKHMM.
al Ecnu noAKoNEeHHOe BbINAXKEHHE NONOKATENBHO, TO 3HAUEHHE KODHA
0] Ecnu noAKoneHHoe BbINaXKEHHE NABHO HYIIIO, TO 3HAYEHHE KODHA
Bl Ec/iu noAKOPEHHOE BbINAXEHHE OTNULATENIbHO, TO 3HAYCHHNE KOPHA

2. Bce KopHU HEUETHOH CTeNEHH, BXOAALLNE B YDaBHEHNE, OnpeAeNeHbl npH mobom
ACHCTBUTENBHOM 3HAYCHUH NOAKODEHHOIO BbINaKEHHNA.

al Ecnu noAKONEeHHOe BbINaXKEHHE NONOKATENBHO, TO 3HAUEHHE KODHA

0] Ecnu noAKoneHHoe BbINaXKEHHE DABHO HYIIIO, TO 3HAYEHHE KODHA

Bl Ec/iu noAKOPEHHOE BbINaXEeHHe OTNHLATENbHO, TO 3HAYCHHNE KOPHA
HDDAUNOHANIBHOIO YNAaBHEHNA — 3T0

<>l Hosas




Akmyanuzauua 3HAHWIN:

Bcnomunaromecesn ceonicmea cmenenu u
apugmemuueckozo K6a0pamHuo20 KOpH;

1) Hainoume 3nauenue eviparxcenus:

\/ 10 + 73 \/ 10 —




2) Ilpu KaKkux 3HAUEHUAX a 66PHO PAGCHCMEO: %




oxicumeJib 00 3HAK KOpHA

5) Oceobooumecv om uppauuoHaAIbHOCHU 68 3HAMEHameJle

<>l s




Ha oocke evinucanvt uppauuonaivHovle ypasHeHUA, 3A0aHUE —
8bl0e UMb 00ULUe YePmbl IMUX YPAGHEHUIL, NOCJIE Ye20
chopmynuposams onpeoesienue uppauuoHaIbHOZ0 YPAGHEHUAL.

ST
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IMo
ypaeHeHnue, 8 KOmopom nepemeHHat
COO0EPHCUMCA OO 3HAKOM KOPHA

x



Ilocne 3anonnenus kapmouKku 6 KOHUe ypoKa 0is
3AKpenieHus U3 NPUBEOECHHO20 HUICe CNUCKA YPAGHEH U
8vlOpamv me, KOmMmopbwvle AGIAAIOMCA UPPAUUOHATbHBIMU
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Paooma c 3a0aueii

Tak Kak uszyuenue memol NPOBOOUMICA 6 PAMKAX
NPOOIEMHO20 00YUECHUA, MO YUCHUKU OO0JIHCHbL
camu «OMKpbINb) CROCOO peuteHusr Imo20
ypaenenu. /lnsa amoz20 MOHCHO RPEOTIOHCUND
HAOOp YypaeHEeHUIl C 803pacmarouieu
C/LOMCHOCHIBIO, C NOMOUW{bIO PeUeHUA KOMOPbIX
YUCHUKU CMO2YH ROHAMb, KAK Peuiamb

UPPAUUOHATIbHBIE YPAGHEHUSA <l
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5 1 .

x=1ux=-1, mak Kaxk npu
ROOCMAHOBKE 8 YPAGHEeHUE 000UX
KOPHEi ROJIyuaemcs 6epHoe paseHCmaeo.
6) =
X = 0, mak Kak ooiacmu onpeoeieHusl
KOPpHeil J1eeoll U npaesoil yuacmu
nepeceKkaromcs moJjlbKo RO OOHOU
mouKe, U npu ROOCMAHOBKU €é &
YPABHeHUe ROJIYYAEeHICSl 6EPHOE
PaeeHCHEo.

7) =1
2 - =1

B = 7
x=1lux=-1

Ipu noocmanogke ob6oux KopHeit 6
YPAGHECHUE NOJIYUACHICSI 6ePHOE

PE >
pPaeencmaeo. :I I} Hazan
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Tak, na ocnoee ecnomozameibHbIX 3A0a4,
yuawjuecsa camu «OmKpwlearom» cnocool
peuieHus uppauuoHaIbHbIX YPAGHEHUU, MAK KaK
3HAHUA NOJIYYEHbl CAMOCMOAMENbHO, OHU JIyULLE
yceauesarwmcea. Tak ce yueHUKuU blnUCHIBAIONT
OCHOBHBIE MEMOObl PeUleHUs YPAGHEHUIL,

000CHOBBLBAIOM HEOOX00UMOCHb RPOCEPKU NPU
peuteHuu.

1



m Paboma ¢ meopemoi

[=]

Ecau om ob6eux uacmeri ypasmerus
835Mb 00HY U MY e HEMOHOMOHHYTO
Ppynxuutro, komopas He usmensiem 043
ypasHenus, mo Ho6o0e YpasHenue moxem
codepxamo AuMHUe KOPHU, KOmopbie 0yoym
éxodumv 6 O43 ucxodnozo ypasuenus, u
Nn03MOMY NPU MAKoM cnocoode peuwterus
Kaxdoe u3 HatideHHblx peuteHul Hado
nposepumob Henocpeocmeennou
noJdcmano8KoU 6 ucxoonoe ypasteniue.

IIpuuém amy nposepxy dosecmu 00 -
H
YUCAEHHOZ0 paseHcmaea. -



B oannom cnyuae, paccmampueaemcs 603eéeoenue,’
oo “9
Keaopam uiu jir00y10 opy2yro UémHy Cmenemb.

Paccmampuearwomcea 0ea npumepa:
/i -

Pewaa smo ypasnenue, noayuaem eOuHcmeeHHnoe
peuterue , OOHAKO RPpU ROOCMAHOBKE 68 YPABHEHUE
Mbl HE NOJIYYUM 6EPHO20 PABCHCMEBA. X =5 -
HOCMOPOHHUU KOPEHb YPAGHEHUA. 3aAMemUM, Yno

X =5 ne exooum ¢ O/[3 ucxoonzo ypasnenusn. SHavyum

JIU IMO, UMO NPU peuteHuu 100020 ypasHeHUs Mol
00./12i1cHblL Haxo0umbs e2o O/]3?




m Paccmompum emopoe ypasuenue: Vs

m Ilpu pewienuu 3mozo ypasnenus noayuaem 06a
KOPHA u . Q0a xkopusa exooam ¢ O/13
UCXOOHO020 YPABGHEHUA, 00HAKO NPU ROOCHIAHOBKE
8 UCXO00HOe YypasHeHUue, 0KA3bl8aemcs, Umao

x =197 ne aensaemca kopuem ucxo0Hoz2o
ypaenenus. x = 197 — nocmoponnuii KopeHo.

m B pezynromame yuawiuecsa 001x#cHbl coenama
861600 0 MOM, YMO NPU PEULEHUU
UPPAUUOHAIbHBIX YPAGHEHUU HE00X00UMO
oeiiamo NPoBepKy, oarice eciiu KOPHU 8X00AM 6

oO/13.



m Jlanee cmasumcs 6onpoc 0 mom, OmKyoa
eomumuom HOCMOPOHHUE KOPDHU.

m - 3Mo ucxm)uoe ypasuenue. Ilpu eo3eedenuu
obeux e2o uacmeil 8 Keaopam, HOJIYUUM

m Ho kopuamu smozo ypasnenus oyoy makx e
KOpHU yPABHEHUS

= KOmOPble MO2ym U He A6iAMbCA KODHAMU

UCXO00HO020 YPAGHEHUAL.




Imu KopHu 0yoym nocmoponuumu. /{11 mozo,
YmooOvl UX He BKIIOUUMb 6 OMEEHl, U HYHCHA
npoeepka.



m CAMOCTOATEJIBHAH PABOTA Nel >

1) = 3 -
) - -7

3)x+.=0
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m KOHTPOJIBHAHA PABOTA N 4




m Akmyaauzupyemovle 3HAHUA U YMEHUA:

m JHAHHUS: ajJredOpamyecKue BbIPaKeHUs,
3HAYEHHUS AJIredOpanyecKuX BbIPaKeHU !,
ajJireOpanyeckue paBeHCTBA, CBOMCTBA
YHUCJIOBBIX PABEHCTB, IPABUJIA PACKPBITHA
CKOOOK; iuHUA yucaa: 1euCTBUA HA YHCJI0BOM
MHOKECTBE, CBOUCTBA apU(PMETHUYCCKUX
NEUCTBUU; MIOHATHE YPABHCHUSA, HEPABCHCTBA,
MPUEMBbI pellleHUsI YPABHEHUH U HEPABEHCTB

E YMEHHUS: CYUTATH HIPABUJIBHO U PALIMOHAJIBHO,
padoTrarh C ypAaBHEHUEM WJIM HEPABEHCTBOM,
IPOBOAUTH MPOCTEHINNE JIOTHIECKHE

paccy:KaeHMusl.



Beoodumuvie nonamus:

m Onpeoenenus: APPANUOHAIBHOE
YpPaBHEHHE, IOCTOPOHHME KOPHHU,
HPPANMOHAIbHOE HEPABEHCTBO,

m Ha npumepe:

, CIIOCOOBI pelIeHUs
HPPALMOHAIbHbIX YPABHEHUH U

Hep ABCHCTB -
Hazan



Mcnonb3oBaHHaA nutepartypas

AunreOpa u Hadasa aHanu3a 10-11. mox pea. A.H.
KomMoropoBa, Mockaa, IIpocsemenue, 2001T.

«Maremaruka a5 MoCTyIarmuX B By3bl», MOCKBA,
«JIpoda», 1997 .

«Maremaruka. CipaBOYHHMK IIKOJIbHUKA», AKymieBa I,
«CiaoBowy, 1997 T

«Maremaruka. CiipaBouHble Marepuaiib», B.A.I'yces, A.
['. MopakoBuy, Mocksa, «IIpocsemieHue», 1988 T.

«Maremaruka. HarmsiHbI CIPaBOYHUK C IpuMepamMm», J1.
D.I'ennenmrrerin, Mocksa, «MJIEKCA», 2005t

Hazan



