AHHOTaUMs K padoyeil mporpaMmme no ajaredpe
st odyyaromuxes 7-10 kiaaccos (Bapuanr 1.2 )

Pabouas nmporpamma mo anredope st odyuaroruxcs 7-10 kimaccoB (BapuaHt 1.2)
OCHOBHOT'O 00I1Iero 0o0pa3oBaHHUsl COCTaBJI€Ha Ha OCHOBE MNPUMEpPHOHN pabodeil
nporpaMMbl  ydyeOHOro mpeamera «MaremaTuka» aJanTUPOBAHHOM OCHOBHOMU
oOpa3oBaTeIbHON MPOTPAaMMBI  OCHOBHOTO 0OmmIEero oOpa3oBaHHsS TIyXUX
oOy4aroruxcs (Bapuant 1.2), 0100peHHON y9eOHO-METOIUYECKUM O0BETUHECHUEM
o obmemMy 006pa3oBaHUIO MPOTOKOJ OT 15 cenTsaops 2022 1. No 6/22
B cootBerctBun ¢ yuebHbiM 1iaHoM ['KOVY mikonbl-uHTepHata r.Tuxopernka,
U3y4YeHHUE areOpbl CKIAAbIBACTCS CIETYIONIMM 00pa3oM:
7 xnacc - 3 yaca
8 Kiacc — 2 yaca
9 knacc - 2 yaca
10 knacc — 4 gaca

Hean n 3axa4m Kypca:

ConepxaHue [aHHOTO Kypca COJECMCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBIILJICHUS, OBJIQJICHUIO PAIMOHAIBHBIMH CHOCOOAMHU M TpUEMaMH OCBOCHUS
MaTeMaTUYECKOT0 3HAHUS, OCO3HAHUIO 3aKOHOB, KOTOPBIE JIEKAaT B OCHOBE
M3y4aeMbIX SIBJICHHH, a TAK)KE CYIIECTBYIOIINX B3aUMOCBSI3EH MEXKY SIBICHUSIMHU.

3HauuTeNbHA POJb Kypca MAaTeMaTUKU IS OBJAJCHUS TIyXUMHU
O0Oy4aroImMUMHUCS COLMAIBHBIMM KOMITETCHIIUSIMU, BKJIIOUasi CIIOCOOHOCTh peliaTh
3HAQYMMBIEC [IJI1 TIOBCETHEBHOM >KU3HU YEJIOBEKAa MPaKTHUUECKUE 3a/laudd, YMEHUE
UCIIOJIb30BaTh  MPUOOpPETEHHBIE  3HAHWS Il  W3Y4YEHUs  OKpYyXKaromen
JIEUCTBUTEIBHOCTH.

ConepxaHue Kypca MaTeMaTUKH SIBJISIETCS BaXXHbBIM M JJISI YCHEIIHOTO
OCBOCHHMsI MPOTPAMMHOI0 Marepuaia Mo JAPYrUM Yy4eOHBIM IUCHUILIAHAM, IS
MPOJIOTIKEHUS OOYUEHHUS B CUCTEME HENPEPBIBHOIO 00pa3oBaHusl, JJIsl MOJATOTOBKU
MOJIPACTAIOIIET0 TOKOJIEHUS K TPYAOBOU JESITENIBHOCTH — B CBSI3M C HEOCIIOPUMOU
pOJIbIO MaTEeMaTHUKW B  HAYYHO-TEXHUYECKOM IIporpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

OO0mas xapakTepucTUKa Kypca

OCHOBHBIMHU JUHUSIMU COJIepKaHUsi yueOHOoro kypca «Anredpa» B 7—10
KJIaccax SIBISIIOTCS CIICMYIONIUE: «ANTeOpandecKkue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIUNY.

Kypc xapakTepusyercsi MOBBIIIEHUEM TEOPETUUECKOTO YPOBHS 00Yy4YeHUs,
MOCTENICHHBIM YCUJICHUEM POJIM TEOPETHUECKUX OOOOIICHUN M JEIyKTUBHBIX
3akmrodeHui. [lpuknanHas HampaBIEHHOCTh 00ECTIEUMBACTCS CHCTEMATHUYECKUM
oOpalieHreM K TpUMEpaM, pPaCKPBHIBAIOIIUM BO3MOXKHOCTH  MPUMEHEHHS

MAaTCMATUKH K U3YUCHUTIO I[efICTBI/ITeHBHOCTH N PCIICHUIO ITPAKTUYCCKUX 3a1a4.
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MHUHHUCTEPCTBO OBPA30BAHUS, HAYKHN
U MOJIOJAEKHOHN NOJIMTUKUA KPACHOJAPCKOI'O KPAS

I'OCYJAPCTBEHHOE KA3ZEHHOE OBIIIEOBPA3OBATEJIBHOE
YYPEXKJAEHUE KPACHOJAPCKOI'O KPASA CIIEHUAJIBHASA
(KOPPEKHUOHHAA) HIKOJA-UHTEPHAT I'. TUXOPELIKA

YTBepKICHO

pelieHueM IIeCOBETa

npoTokos Nel

or 30.08.2024 rona

npejcenaTenb mejicoBeTa
C.B.Tecnenko

PABOYASA ITPOT'PAMMA

[To openmery «Aaredpay

(ykazaTh mpeameT, Kypc, MOIYJIhb)
YpoBenb oOpazoBanus (kinacc) 7, 8,9, 10 (Bapuant 1.2)

(maganpHOE OOIIIEee, OCHOBHOE 0011Iee, cpeaHee ooIee oOpa3oBaHue ¢
yKa3aHUEM KJIACCOB)
KonuyectBo yacoB 7 ka-1024, 8 k- 684, 9 ki- 684, 10 ki- 1364

VYuutens /lenexko AnHa [laBnoBHa

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOUN pabouel mporpaMMel y4eOHOTO
opeaMera «MareMaThkay agalnTUPOBAHHOW OCHOBHOW  00pa3oBaTeIbHOM
OporpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHHUS TIIVXHX O0VUYAOMIMXCS (BapHaHT

1.2). om06peHHONM Y4eOHO-METOJIMYECKHM OOBEAUMHEHHEM IO OOIIEeMY
00pa3oBaHUIO NPOTOKOJI OT 15 cenTssops 2022 . No 6/22

(Yxa3aTb IpIMEpHYIO HIIH aBTOPCKYIO IIporpammy (IIporpaMMsl), U3aTeIbCTBO, TOJ] U3AaHUS IPU HAITWYNH)



1. Ilnanupyembie pe3yabTaThl H3yUeHUs] Y4eOHOT0 mMpeaMeTa
«AJredopa».
JInyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS IMPOrPaMMbl Y4EOHOro MpeaMeTa
«Anredpa» XapaKTepu3yroTCs:

1) naTproTHUECKOE BOCIIUTAHUE:

OpOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUICKOM
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpakJJaHCKOE€ U AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN IpakJlaHuHA U peau3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyZl0BOE BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pELICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTU4YeCKOM HaNpPaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCHELIHOW MpodeccHoHaNbHOU
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUH 0Opa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) »CTETMYECKOE BOCIUTAaHUE: CIOCOOHOCTHIO K 3SMOLUMOHAIBHOMY H
ACTETUYECKOMY BOCHPHUATHUIO MaTeMaTHUYEeCKHX OOBEKTOB, 3a/ay, pElICHUH,
pacCyKJIeHU, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

OpUEHTalMel B JEATENIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NEeSATEIbHOCTH, 3TANoB €€ pa3BUTHUA U 3HAUMMOCTHU JJIA PA3BUTHUS LUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaTeMaTUYECKOW KYJIbTYpOH KakK CPEACTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMHM HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHWE KYIbTYphl 3II0POBbS U
HMOIIMOHAJILHOTO OJIArONONyYHs:

TOTOBHOCTBIO TMPUMEHATh MAaTeMaTHYECKUE 3HAHUS B HHTEPECaX CBOETO
3I0pOBbsl, BEIEHMS  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,
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cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH ), C(hOPMHUPOBAHHOCTHIO HaBbIKA pe(IIeKCUU, IPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) DKOJIOTUYECKOE BOCITUTAHUE:

OpUEHTalMEl Ha MPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM I pelIeHus 3a1a4
B 00JIACTH COXPAaHHOCTHU OKPYKaroLEH Cpeibl, IUNITAHUPOBAHUS TOCTYIIKOB U OLICHKU
UX BO3MOKHBIX MOCIIEACTBHUI AJISi OKPYXKAIOLIEH Cpe/bl, OCO3HAHUEM TI100aIbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) amanTanus K U3BMEHSIOIUMCS YCIOBUSM COLMAIBHOM U TPUPOIHOM CPEIBI:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBBIILIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOU AESITENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B ()OPMUPOBAHMHM HOBBIX 3HAaHUHA, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIOD CUTYyallMI0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEIICHUS] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKUA M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

MeTanpeaMeTHblIe pe3yJbTAThI:

B pe3ynbTate ocBOEHHS MPOrpaMMbl 0 MaTEMATUKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y oOydaronierocsi 0yayt chopMUpOBaHbI METaNpeaMETHbIE
pPE3yNbTATHI, XapaKTEPU3YIOIINECS OBJIaJICHUEM YHUBEPCAIbHBIMA
NO3HABaTEJIIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHUBHBIMU
JNEUCTBUSAMU U YHUBEPCAIbHBIMU PETYJIATUBHBIMU JEHCTBUSMH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA

bas3zoevie nozuueckue oeiicmeus:

— BBIABIATH (CaMOCTOSATENBHO W/WIAM C TMOMOUIBIO  YUMTENs/IPYTrux
YYaCTHHKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIPOLEcca) W XapaKTepU30BaTh
CYUIECTBEHHbIE MMPHU3HAKA MAaTEMaTUYECKMX OOBEKTOB, MOHATHH, OTHOILIEHUI
MEXIy MOHATUAMHU; (POPMYIUPOBATH C HCIOJB30BAHUEM JOCTYMHBIX CPEACTB
KOMMYHUKAIIMM, BKJIKOYasl YCTHO-JAKTUJIBHYK) pPEYb, ONPENEICHUS IOHSATHUH;
yCTaHaBIMBaTh CYIIECTBEHHBIM MpHU3HAK KJIacCU(UKALUKA, OCHOBAaHUS MJis
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;



— BOCIIPUHUMATh U C UCHOJIB30BAaHUEM JOCTYITHBIX CPEACTB KOMMYHUKALIUH,
BKJIIOYAsl YCTHO-JIAaKTHIIBHYIO peYb, (POPMYIHPOBATh, MPEOOPa30BbIBATH CYKACHHUS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

—  BBIBISITh ~ MAaTeMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBopeurs B (akTax, NaHHBIX, HAOMIOACHHUSIX W YTBEPKACHUAX; MpeIaraTh
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHil;

— JenaTh BBIBOJABI (CAaMOCTOATEIBHO W/WIM C TOMOUIBIO YUYUTEIs/IPYTHX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIPOIEcca) C HCIOJIb30BAHUEM
3aKOHOB JIOTUKHU, I€TYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHUM, YMO3aKITIOUEHU N
110 aHAJIOTHH;

— pa30bupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUN (MPSAMbBIEC U OT
IMPOTUBHOTO), MPOBOJIUTH (CAMOCTOATENHHO /WU C TOMOIIBIO YUUTEIs/IPyruxX
Y4aCTHUKOB 00pa3oBaTeNbHO-KOPPEKITHOHHOTO mporiecca) HECJIOKHBIE
JI0Ka3aTeNbCTBA MAaTEMaTHUECKUX (PaKTOB, IPUBOIUTEH MPUMEPHI M KOHTPIIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh Ccroco0 pelieHusi y4eOHOU 3amauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEIICHUs, BbIOMpPATh (CAMOCTOSTEIBHO W/MIM C  HOMOUIBIO
YUUTENS/APYTUX ~ YYACTHUKOB  00pa30oBaTelIbHO-KOPPEKIIMOHHOTO  IpOLiecca)
HanOoJIe€e MOAXOISIIINHN.

ba3zoevie uccneoosamenwvckue oeiicmeusn:

— WCIOJIb30BaTh BOIMPOCHI KaK MCCIIEOBATEIbCKANA MHCTPYMEHT MO3HAHUS;
CaMOCTOATENBLHO W/UIY C TOMOILBIO YUUTENSA/IPYTUX YYaCTHUKOB 00pa30BaTeIbHO-
KOPpPEKIIMOHHOrO  mpouecca  (opMynaupoBaTh  BONPOCHL,  (UKCHPYIOLIUE
OpOTUBOpEYHE, MpoOJIeMy, yCTaHaBIMBAaTh HMCKOMOE M JlaHHOE, (OpPMHUPOBATH
TUIIOTE3Y; C HCIOJB30BAaHUEM JOCTYIHBIX CPEJICTB KOMMYHHUKAIUH, BKJIIOYas
YCTHO-IaKTUJIbHYIO pe4b, apIyMEHTHUPOBATh CBOIO MMO3UIINIO, MHEHUE;

— IPOBOAMTS TIO MJIAaHY HECTIOKHBIN SKCTIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHNE
10 YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKy COOOM;

— C UCTOJIb30BAaHUEM JOCTYIHBIX CPEJICTB KOMMYHUKALIMHU, BKJIIOYast YCTHO-
JAKTUIBHYIO peub, (GOpMYIHpOBaTh OOOOIIEHHMS W BBIBOJABI MO pe3yJbTaTaM
OpOBEAEHHOIO  HAONIONECHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

— CaMOCTOATENbHO W/WIM C TIOMOINBIO YYUTEIS/APYTUX YYaCTHHUKOB
00pa30BaTEeNbHO-KOPPEKIIMOHHOTO  Tpollecca  MPOTHO3UPOBATH  BO3MOXKHOE
pa3BHUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEINOIOKEHUS O €T0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Paboma c ungpopmauei:



— BBIIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMALMH, JAHHBIX,
HEO0OXOAUMBIX JJIsl PEIICHUS 3a1a4H;

— CaMOCTOATENbHO W/WIK C TIOMOIIBIO YYUTENS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpolecca  BbIOMpaTh,  aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUOB U (HOpM
IIPE/ICTABIICHHUS;

— BbIOUpaTh ¢GopMy TMpeAcTaBieHUs HHPOpPMALMM U WUTIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMi, HHOM rpa@uKoil 1 uX KOMOUHAIUSIMU;

— OIICHUBATh HAEKHOCTh HMH(OpPMAIMU IO KPUTEPHUSIM, MPEIIIOKEHHBIM
yuyuteneM Wik CcHOpPMYJTUPOBAHHBIM CAMOCTOSITEIbBHO W/WIM € TMOMOIIBIO
YUUTEIIS/ IPYTUX YHACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIlecca.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

— BOCIIPUHUMATh U (POPMYJIUPOBATH C UCIIOIB30BAHUEM JIOCTYIHBIX CPEICTB
KOMMYHUKAIIMH, BKIIOYasl YCTHO-IAKTHIIBHYIO p€4b, CY>KJIEHHUS B COOTBETCTBUH C
YCIIOBUSIMHU M LIEJISIMUA OOILIEHHUS; BbIpAXKaTh CBOK TOYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUIILHBIX U TUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS 3aa4H,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

— B X0JI€ 00CYKIeHMsI 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJeMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAILIEJIIEHHbIE Ha IOHMCK
pELICHUs; COIMOCTaBIATh CBOM CYXXIEHUS C CYXICHUAMH JPYTrUX YYacCTHUKOB
Jyanora, OOHapyKMBaTh pa3IMuMe U CXOJICTBO MO3ULINI; B KOPPEKTHOU PopMeE U €
UCIIOJIb30BAaHUEM  JOCTYNHBIX CPEICTB KOMMYHMKAllUW, BKJIIOYas YCTHO-
JNaKTUIbHYIO peub, (POPMYJIUPOBATh pa3HOTJIacHsl, CBOM BO3PAKEHUS;

—  IpPEACTaBJIATh  pe3yJbTaThl  pEUIEHUs  3a/Jayd, JKCIIEPUMEHTa,
UCCIIEIOBaHMSI, MPOEKTAa; CaMOCTOSTENbHO W/WUIM C IMOMOILIBIO YUYUTENs/Ipyrux
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TMpoIlecca BbIOMpaTh ¢dopmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopzanuzayus:

— COCTaBIIATH IIJIaH, aJTOPUTM pelIeHUs 3a7a4u (MM €ro 4acTh), BHIOMPATH
CHoco0 pelIeHus ¢ y4éTOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh WU KOPPEKTUPOBATH BAPUAHTHI PEIICHUI € YYETOM HOBOM
uH(bOopMaIuu.

Camoxkonmponw:

— BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelieHus: MaTeMaTHYeCcKOH 3a1auu;

— NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPH PELIEHUH 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,

HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
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— OIICHWBATh COOTBETCTBHE Pe3yJIbTaTa JACSITEIBHOCTH MTOCTABICHHON 1IETTH U
YCIIOBUSIM, OOBSCHSATH MIPUYUHBI JOCTHKCHHSI WIIM HETOCTKEHUS 11EJTH, HAXOIUTh
OIUOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTATHI:

OcBoenne ydebHoro kypca «Anrebpa» B 7-10 Kiaccax JOJDKHO
oOecrieuynBaTh JOCTIKCHHWE YKA3aHHBIX HIDKE IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

7 KIIACC

Yncsia v BBIYMCJICHUSA:

— BBITIOJHATH, COUETasi YCTHBIC M TMHChbMEHHBIC MPUEMBI, apu()METHICCKHE
JIEHUCTBUS C PAIlMOHAILHBIMU YHCIIAMH;

— HAXOJWTh 3HAYECHHS UYMCIIOBBIX BBIPAKEHUMN; MPUMEHSATH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH;

— MEePEXOIUTh OT OAHOU (POPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUUHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOh);

— CpaBHUBATh U YIOPSIOYMBATh PAIlMOHAIBHBIE YHCIIA;

— OKPYTJIATh YHCIIA;

— BBINOJIHATh NPUKUIKY UM OLEHKY pe3yJibTara BBIYMCICHUM, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM;

— BBITIOJIHATH JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMU MOKA3aTEISIMH;

— TPUMEHATh TMPU3HAKU JCIIMUMOCTH, PAa3J0KEHUE Ha MHOXUTEIU
HaTypaJbHBIX YHCEI;

— pelaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]1a4H, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYUH, MPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 337a4 C YYETOM OTPAHUYECHHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKue BbIPaKEeHHS

— WCIOJB30BaTh AIreOpandeCcKy0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoLiecce OCBOCHUS y4eOHOro MaTepuana,

— HaXOJUTh 3HAYEHUsS OYKBEHHBIX BBIPAKCHHUUN MpPHU 3aJaHHBIX 3HAUYCHUSX
MEPEMEHHBIX;

— BBINOJHATH MPEoOpa3oBaHMs IIEJIOTO BBIPAXKEHUS B  MHOTOYICH
MIPUBEJACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK;

— BBIMOJIHATh YMHOXXEHHUE OJHOYJIEHa Ha MHOTOWICH W MHOTOYIEHa Ha
MHOT'OYJICH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJjpaTa pa3HOCTH;

— OCYUIECTBJISTh PA3NOKEHUE MHOTOWIEHOB HAa MHOXHUTEIU C MOMOIIBIO
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BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEJIS], TPYIIUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bopMys COKpAIIEHHOTO YMHOKEHUS;

— MPUMEHATH TPeoOpa30BaHUs MHOTOWICHOB JIJIS PEIICHUS PA3IMYHbIX 33/1a4
13 MaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MTPAKTUKH;

— HCHOJIB30BAaTh CBOMCTBA CTEIEHEW C HATYPAJIbHBIMU IOKA3aTEISAMHU JUIA
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHus U HEPaBeHCTBA:

— peuaTh JUHEWHBIC YPABHEHUS C OAHOU NMEPEMEHHOM, MPUMEHSS MIPAaBUIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIbHOMY eMy. [IpoBepATs, sABIsIETCA
JIM YUCJIO0 KOPHEM YPaBHEHUS;

— NPUMEHSTH rpaduyecKue METO/bl IPU PEIICHUH JTMHEHHBIX YpaBHEHUH U
UX CUCTEM;

— noAOUpaTh MPUMEPHI MAp YHUCEN, SBJISIOMIMUXCS PEHICHHUEM JHHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU;

— CTPOUTH B KOOPJAWHATHOM IJIOCKOCTH TpadUK JIMHEWHOIO YpPaBHEHHUS C
JBYMsI TIEPEMEHHBIMH; IMOJIb3YyACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS;

— pelaTh CUCTEMBI JIBYX JMHEHHBIX YPABHEHUN C JIByMs IEPEMEHHBIMH, B
TOM 4YHCIIe TpaUuecKH;

— COCTaBJATHh M pelaTh JIMHEMHOE YPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHMH MO YCIOBHIO 3a7a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

Koopaunarel u rpaduxu. @yHKUUU

— Ha KOOPJIWHATHOM TpsSMON wu300pakaTh TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpJAMHATAM, JIy4d, OTPE3KH, HWHTEPBAJIBI, 3alMCBIBATH YHUCJIOBBIC
IPOMEXYTKH Ha aJIreOpandeckoM SI3bIKE;

— OTME€YaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aIaHHBIM KOOpAHHATAM;
CTpOUTh Tpaduiky TMHENHBIX GyHKUMUNA. CTpouTh rpaduk GyHKUUU Y = X;

— ONHCHIBaTh C TOMOIIBIO (PYHKUMNA HW3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHMUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJIUTh 3HaYeHHE (PYHKLMHU MO 3HAYEHUIO €€ apryMeHTa,

— MOHUMATh TpadUUECKHil CITOCO0 MPEACTaBICHUS U aHaIN3a HHGOPMAIIHH;
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

8 KIIACC

Yuciia ¥ BBIYUCTCHUSA

— MCNOJIb30BATh HaYaJIbHbIE NIPEICTABIICHNS O MHOXKECTBE JIEUCTBUTEIBHBIX

YUCCI JJIA CpaBHCHUS, OKPYTJICHHUA U BBI‘-II/ICJ'IGHI/II‘/JI; H306pa)KaTB I[GI‘/JICTBI/ITGJIBHBIC
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YUCIla TOYKaMH Ha KOOPJAMHATHOU NPSMOW;

— NPUMEHSTH MOHATHE APU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHM, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJIbKYJSTOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEWY;

— HCIIOJH30BATh 3aMMCH OOJBIIMX M MAJIbIX YUCE C TIOMOIIBIO ACCATUIHBIX
npoOeit u creneneit yucna 10;

AJireOpanvecKue BbIPAKEHUS:

— TMPUMEHATH TOHATHUE CTENEHU C LEJIbIM II0KA3aTelIeM, BBIITOIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETICHH C LIEIbIM MOKa3aTeNeM;

— BBIMIOJIHATH TOXKJIECTBEHHBIEC MPEOOpa30BaHus pallMOHATBHBIX BhIPAKECHUM
Ha OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandeCcKUMH IPOOSIMH;

— pacKJIaJbIBaTh KBAJIPATHBIN TPEXUJICH HA MHOXKUTEIIH;

— IPUMEHATH MPE0OPA30BAHUS BBIPAKECHUHN NI PEIICHUS Pa3IUYHBIX 3a/1a4
13 MaTEMATUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— pelIaTh JMHEWHbIC, KBaApPaTHbIE YPABHEHUS U PAlMOHAIIbHBIE YPAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHECHUM C IByMs IEPEMEHHBIMU,

— IPOBOJUTH ITPOCTENIINE UCCIIENOBAHUS YPABHEHNN U CUCTEM YPABHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeJCTaBICHUN (yCTaHABINBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHUI pELICHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.);

— TMEPEXOJUTh OT CJIOBECHOU (OPMYIHMPOBKH 3a/layu K €€ anreOpanveckoit
MOJEIN C TIOMONIbIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4U MIOJTYYEHHBIN PE3YIIbTAaT;

— TMPUMEHSATHh CBOMCTBA YHMCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKU;
pellaTh JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DYHKUNN:

— IMOHUMATh U KCIIOJIb30BaTh (PYHKIIMOHAIbHBIC TIOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHMsI); OMpENEesITh 3HaYeHHE (YHKIHMHU TIO0 3HAYCHUIO
apryMeHTa; OMPEeeNsITh CBOMCTBA QYHKIIUHU 110 €€ TpaduKy;

. K
— CTPOUTE rpaduKH d1eMeHTapHbIX QYHKIMH Buaa y ==, y = x2,y=x3y=
Vx, Y = [X|; OIHCHIBATH CBOICTBA YHCIOBOIL byHKIIMU 110 €€ TpaduKy.
10 KJIACC

Yuciia 1 BEIYUCJICHUSA
— CpaBHMBATh U YIOPAIOYUBATH PALIMOHAIIBHBIE U UPPALIMOHAJIBHBIE YKCIIA,

9



— BBITIOJIHATh ApU(PMETUUCCKUE JEUCTBHUSI C PAIlMOHAIBHBIMU YHUCIaMH,
coyeTasg YCTHbIE M TMHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUA C
HMppalOHaIbHBIMU YUCIIAMU;

— HAaXOJWTh 3HAYCHUSA CTENEHEW C IEIbIMU IOKa3aTelsIMU W KOpPHEH;
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUN;

— OKpYIUISITh JEHUCTBUTEIIBHBIE YHCIA, BBIMNOJHATH MPUKUIKY pPE3yJibTaTa
BBIYHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YPaBHeHI/Iﬂ M HCPaABCHCTBA:

— peulaTh JUHEHWHbBIE U KBaJIpaTHbIC YPaBHEHUsI, YPABHEHUS, CBOIAILMAECS K
HUM, IPOCTENIINE TPOOHO-PALIMOHAIIbHBIE YPaBHEHHUS;

— pfaTb CUCTCMBI JIBYX JIMHEHWHBIX ypaBHeHI/Iﬁ C ABYyM:A IICPCMCHHBIMU H
CHUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPaBHCHHC HE ABJISACTCA HHHGI)'IHBIM;

— pfliaTb TCKCTOBLIC 3aJa4H aﬂre6pquec1<HM crocobom ¢ IIOMOIIBIO
COCTaBJICHUA YPAaBHCHUS UJIN CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM IICPEMCHHBIMU,

— IPOBOAUTH MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YPABHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpecTaBlieHui (YyCTaHaBIUBaTh, UMEET
JI1 ypaBHEHUE WA CUCTEMA YPABHEHUM PEILICHHUSI, €CJIM UMEET, TO CKOJIBKO, U TIp.);

— peliaTth JIMHEHHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pelIeHrne HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3aIMCHIBATH PEIICHHUE C ITOMOUIBIO
CUMBOIJIOB;

— pemaTrb CHUCTCMbI JIMHEHMHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAOIMHEC KBAaAPaTHOC HCPABCHCTBO, I/I306pa)KaTB pEICHUC CHUCTCMBbI
HCPABCHCTB Ha YHCJIOBOM HpHMOI)'I, 3aIIMChIBATh PCHICHUE C ITOMOIIbIO CHUMBOJIOB,

— HUCIIOJIL30BAaTh HEPABCHCTBA IIPU PCIICHUN PA3JIMYHBIX 3a/1a4v.

DYyHKIUU:
— pacro3HaBaTh (PYHKIMM HU3Y4YeHHBIX BUAOB. [loka3blBaTh cxemMaTHUECKU
pacnoJioKeHNEe Ha KOOPJAWHATHOM IMIOCKOCTH rpadukoB ¢yHKUM BHUaa: y = kX,
k

~ Y= ax2+bx + ¢,y =x2, y =+Vx Y = [X| B 3aBHCHMOCTH OT

y=kx +b,y=

3HauYeHUN KOA()PHUITUEHTOB; OMMMCHIBATH CBOMCTBA (PYHKITUH;

— CTPOUTH U U300paKaTh CXEMATHUECKH TPpaPUKUA KBAIPATUIHBIX (PYHKITUH,
OTMMHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKITHI IO UX Tpadukam;

— pacno3HaBaTh KBAJIPATUIHYIO QYHKIIHIO TTO (hOpPMYJIE, TPUBOAUTH IPUMEPHI
KBaIPAaTUYHBIX (DYHKIMHA W3 PeaTbHOH KU3HU, (DU3UKH, TCOMETPHH;
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ApudmMeTnyecKas ¥ reoMeTpUYECKas MPOrPeccuu;

— pacrno3HaBaThb apUPMETHUECKYI0 M TI'€OMETPUUYECKYI MPOTPECCUM IpHU
pa3HbIX crocobax 3aJaHus;

— BBIIOJHATh BBIYMCIEHUS C HCIOJIB30BaHUEM (OpMyNT N-TO YJeHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCHii, CyMMBI TIEPBBIX N UJICHOB;

— M300pakaTh WIEHBl NOCJIEAOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOM
IIJIOCKOCTH;

— pelaTh 3aa4M, CBA3aHHBIE C YHUCIOBBIMHU IOCIEA0BATEIBHOCTAMH, B TOM
YHClIe 33/1a4U U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IU(PPOBBIX
TEXHOJIOTHH).

2. Coaep:xanue yueOHOIo npeaMera «AJjredopa»
7 Kkaacc
(3-it rox 00yuenust Ha ypoBae O0O0)

Pa3znen 1. Uncaa u BoIYMC/IeHUS

Hpobu OOBIKHOBEHHBIE U AECATUYHbBIC, EPEXO] OT OAHOW (HOPMBI 3aAMKCH
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCA, 3aluCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMoOHANBHBIMU 4YKciIaMu. PemeHne 3aad U3 peasibHOM NMPAKTHKW HA 4acTd, HA
TpoOH.

Crenenp ¢ HaTypajdbHBIM IIOKa3aTelIEM: OIpeleseHHue, MpeoOpa3zoBaHUe
BBIPKEHUI HA OCHOBE ONpENeNeHus, 3auch 00nbIIKUX yncen. [IpouenTsl, 3anuch
MPOLIEHTOB B BHUJE IpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
MPOLICHTHI, pEHIEHUE 3a]1a4 U3 PEAIbHON TPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIH
HATypaJbHbIX YUCEIL.

PeanpHble  3aBUCHMOCTH, B TOM 4ucile ImpsiMas ©  oOpaTHas
IPONOPILIMOHAIBHOCTH.

Pa3nen 2. AiireOpanyeckue BbIPasKeHUsl

IlepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IEPEMEHHOMN. JlommycTUMBIE
3HauYeHUA nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
bopmybl. Beruucaenus no popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
POM3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEICHUS MOIOOHBIX ClIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBHBIM TOKA3aTEIIEM.

OpHousnensl 1 MHOTOWIeHbl. CTeneHb MHOTOUsIeHa. Clio)kKeHe, BIUYUTaHHE,
YMHOKE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJAPaT CyMMBbI
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Y KBaapar pasHocTu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrOWIEHOB Ha
MHOKUTEIIH.

Pa3nen 3. YpaBHeHusl U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWIa IpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeiHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHENHBIX ypaBHEHUH. COCTaBICHHE YPABHEHU 110 YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOILIBIO YPABHEHU.

JIuHeliHOEe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpaguk. Cucrema aByx
JMHENHBIX ypaBHEHUM C ABYMs IE€peMEHHbIMM. PelieHune cucreMm ypaBHEHUM
crioco00oM MoACcTaHOBKHU. [IprMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

Pa3znen 4. ®yHkuumn

Koopaunara Toukn Ha npsMon. YucnoBbie NpOMEKYTKH. PaccTosiHne Mex 1y
JIBYMsI TOUKaMU KOOPAUHATHOM MTPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHara
TOUYKH Ha KOOPJMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuuu. ['paduk pyHKIMM.
CroiictBa (ynkuuii. Jluneitnas gynkius, e€ rpapuk. I'padux pyHkmmm y = |x|.
['paduueckoe perieHre TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

Ilpumepnusie 6uodvl deamenbHoOCIMU 00YUAIOUUXCA '

— 00BsICHEHUE 3HAUYCHUSI TIOHATUH ((HOPMYITUPOBAHKE OTIPEICIICHUN);

— JI0Ka3aTeIbCTBO U OMIPOBEPKEHUE C TTOMOIIBIO KOHTPIPUMEPOB;

— pelleHrEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CTIOCO0AMH;

— (hopMyIMpOBAHKE MPABUI (B pAMKaX U3y4YE€HHOTO0);

— ureHue (OphOANMUYECKHM U TpPaMMaTUYECKH BEPHOE) MATeMaTHYECKHUX
3aMucem;

— aHaIM3 TEKCTa 3ajaud, mepedOpMyIUpOBKa YCJIOBUS, H3BICYCHUE
HEe00X0aMMOol MH(pOpMAIMK, MOIETUPOBAHUE YCIOBUS TIPHU MOMOIIM BU3YaTbHBIX
orop (CxeM, PUCYHKOB, peajbHbBIX MPEIMETOB);

— MOCTPOEHHUE JIOTUYECKHX LIETIOYEK PACCYKICHUI;

—  KpUTHYECKass OLIeHKa ¢ O0OOCHOBaHHWE TIOJIYYEHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX UCCIEIOBAHUNA — B paMKaX U3Y4eHHOTrO (B T.4. C
HCITOJIb30BAaHUEM KAIIBKYJISITOPA, KOMITBIOTEPA);

— oI00p ¥ MPHUBEICHUE MPUMEPOB C OTIOPOH HAa COIUATIEHO-OBITOBOM OTIBIT.
U np.
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IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepHuie cnosa u crosocouemanus

AnreOpandeckuid croco0 pemieHus 3aqad, OyKBEHHas 3alliCh CBOWCTB
JEUCTBUN HAJ YUCJIaMH, BBIYUCICHUS C palMOHAIBHBIMU YHCIIaMH, Tpadukw,
IpoOb, KOMOWHATOPHBIE 33/1a4d, KOOPAMHATHI, KOPHU YPaBHEHHUS, MHOTOWICHBI,
MHOXECTBA TOYEK Ha KOOPJAWHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOpAMHATHOM  mpsiMoii, oOpaTHas  MPOMOPLUUOHAIBHOCTb,  OJIHOYJICHBHI,
NepeCTaHOBKH, MpeoOpa3zoBaHie OyKBEHHBIX BBIPAKCHHI, IPUBEICHUE MOJOOHBIX
CllaraéMbIX, TMPOU3BEJICHUE U YaCTHOE CTeNeHell, MPOUEHThI, MpsMas
MPONOPIMOHAIBHOCTh, PACKPBITHE CKOOOK, pACCTOSIHUE MEXKIYy TOUYKaMu
KOOPJIMHATHOM MPSIMOM, pellieHre 3aa4 C TOMOIIBI0 YPAaBHEHUI, CBOMCTBA CTEIIEHU
C HaTypaJbHBIM MOKA3aTEJIEM, CIIOKEHUE M BBIYUTAHHE MHOTOUYJIEHOB, CPABHEHHE
Ipo0el, CTaTUCTUYECKNE XapaKTEPUCTUKHU, CTENIEHb C HATypaJbHbIM MTOKA3aTelIeM,
CTENEHb CTENEHH, MPOU3BEICHUS U APOOH, YMHOKEHUE OJHOWICHA (MHOTO4JIEHA)
Ha MHOTOWIEH, ypaBHEHUE, (OPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

IIpumepHvie gppazovl

MBI BBISICHWIIN, KaKH€ BETMYMHBI HA3bIBAIOT MPSMO MPOTIOPLIUOHAIBHBIMH.

S Mory npuBecTH IPUMEPHI PSAMO NPONOPLHOHATIBHBIX BETUYMH.

Mpb1  caenanu 3anmuch 00mied  GopMysibl  TPSMO  IPOMOPIHUOHATBEHON
3aBUCUMOCTH.

A  wMory  (3arpyaHsitoch) — cOPMYJIMpPOBATH  CBOMCTBO  MPSIMO
MPOMOPIIMOHAIIBHBIX BEJIMYHUH.

S npusen(a) mpumep TPONOPHUM M Ha3Bajga €€ KpallHHME U CpeaHHe
BEJIMYMHBI.

Mpb1 HaxoawiIM IUIONIaAb NPSIMOYTOJbHUKA. J{JI1 3TOr0 MBI U3MEPUIIU €ro
CTOPOHBI, & TOTOM NIEPEMHOKUIIN TIOJYUHBILHECS YNCTA.

Ha pucynke Mbl Buaum rpapuk ¢yHkuuu Yy=rx. HaMm HYXHO NOCTpOHTH
rpaduk, ciMMeTpuuHbIi ganHoMy ocu OYy. Ham mpenctout 3ammcats popmymnoi
byHKuuo rpadrka, KOTOPbIA MbI IOCTPOUM.

Mp1 Oyzaem pemiaTh CUCTEMY YpaBHEHUN CITIOCOOOM TOICTAHOBKH.

Mpl 3HaeM, 4TO cymMMa JABYX JpoOell, 3HaMeHaTeJIeM KOTOPBIX SIBISETCS

. 1 .
yucio 3, paBHa 4. Pa3HocTh 3THUX ApoOeit paBHa 15. Ham npencrout HaiiTh

YUCITUTEIN dTUX IPOOCH.

A coctaBuii(a) MO PUCYHKY CUCTEMY YPaBHEHU.

IIpumepnvie 6160001

Anrebpa TecHO cBsi3aHa ¢ apudmeTukoi. OHa BO3HUKJIA B JPEBHUE BPEMEHA
B pe3yJbTaTe MOMCKOB OOIIMX CXEM PEIICHUS IMOXOKUX apu(METHUECKHUX 3a1ad.
Ects nBa cmocoba 3amucu ApOoOHBIX umces. X MOXHO 3amuchiBaTh B BHUIE
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JECATUYHBIX U B BUJIC OOBIKHOBEHHBIX JAp00Oeil. 3HAYUT, HY’)KHO YMETh CpaBHUBATH
4uCIia, 3allMCaHHbIe B JT1000i1 13 3Tux popm. Hy’kHO yMeTh MPOBOIUTH BBIUMCIICHUS,
€CJIM CPEIN YUCEI, C KOTOPHIMHU HA/I0 BHITIOJHUTE apU(PMETHUECKUE ICUCTBUS, €CTh
U OOBIKHOBEHHbIC, U JAeCATUYHbIE ApoOu. C MOHsATHEM JIpOOH CBSI3aHO TOHSTHE
nporeHTa. UToObl pemarh 3a7a4i Ha MPOIEHTHI, HaJl0 CBOOOJHO MEPEXOIUTh OT
Jpo0eil K MpoIieHTaM U Ha00OpOT — OT MPOILEHTOB K APOOSIM.

Cpennee apudmMeTHuecKoe psiia YUCENI — 3TO YaCTHOE OT JCJIICHHSI CyMMBI
ATUX YUCEJ Ha UX KOJIMYECTBO.

Mopa — 3TO 4yuCHO psiAa, KOTOPOE BCTPEYAETCS B ATOM PAIY Yalle BCEro
(HamboJiee 4acTo).

Pazmax — 3TO OAMH W3 CTAaTUCTUYECKUX IIOKa3aTejell pas3liuyus, WIH
pa3zbpoca. DTO pa3HOCTh MEXIy HAaWOOJBIITUM W HAUMCHBIINM 3HAYCHUSMU PsIa
JTAHHBIX.

dopmyia TIoIIaIu IpsIMOyToIbHEKa — S=ab. OHa BeIpa)kaeT COOTHOIIICHUE
MEXIy IUTONaNbl0 S W JUIMHaMH CTOpoH a W Db. g HaXoKIeHWs IUIoNaan
MPSIMOYTOJIbHUKA HAJ0 U3MEPUTHh €r0 CTOPOHBI M MEPEMHOXKHUThH TMOJIYYHBIIHECS
qucIa.

dopMyna TyTH paBHOMEpHOro JBiwkKeHus — S=Vi. OHa BbIpaxkaeT
3aBUCUMOCTH PACCTOSIHHUS S OT CKOPOCTH JBIDKCHUS V M BpeMeHH t. DTO TiiaBHOE
COOTHOIIICHHE MEXKTy PACCTOSTHUEM, CKOPOCTHIO M BPEMEHEM JBHIKEHUS MTO3BOJISET
10 JIFOOBIM IBYM M3 YKA3aHHBIX BEIMYWH HAUTH TPETHIO C TIOMOIILIO BRIYUCIICHHM.

B ObITy KaxxIplii yenoBeKk (PaKTHUECKU MOIb3yeTcsl (GOpMyJIOH CTOMMOCTH
NMOKYNKHU. J[J1s1 3TOTr0 11eHa TOBapa yMHOXKAeTCs Ha KOJIMYECTBO KYTJIEHHOTO TOBapa.
Hampumep, 1ieHa oAHOTO KWJIOTpaMMa caxapa YMHOXAeTCs Ha KOJIMYECTBO
KYIUICHHBIX KIJIOTpaMMOB. Eciin ctonMocTh okynku 0603HauuTh OykBoi C, 1eHy
ToBapa OYyKBOM C, a KOJHMYECTBO KYIJICHHOTO TOBapa OykKBOW M, TO dopmyry
CTOMMOCTH TTOKYITKA MOYXHO 3amucaTh Tak: C=cm.

[Tpu BEIUHCICHUSX 1O (POpMysIaM BMECTO OYKB MOKHO TTOJICTABIISTH Pa3HbIC
yucna. Hampumep, B dopmyne S=Vi BpeMs M CKOPOCTh MOTYT MEHAThCS. B
3aBUCUMOCTH OT JTOr0 OyJeT MEHSATbCA pPAcCTOSHHE. Takue W3MEHSIONTUECs
BEJTMYMHBI HA3BIBAIOT MIEPEMEHHBIMU BeIMYMHAMU. BykBBI B (popmyIie, KOTOPhIMU
OHM 0003HAYEHBI, HA3BIBAIOT MIEPEMEHHBIMHU.

JIBe BeIMYMHBI HA3bIBAIOT TMPSAMO MPOMOPIMOHAIBHBIMU, €CIIA TIPH
YBEIMYCHUH OHOW M3 HUX B HECKOJIBKO pa3 Apyrasl yBEJIMUNBACTCS BO CTOJIBKO JKE
pa3. O6paTHO TPOMOPIIMOHATLHBEIMU HA3bIBAIOT JIBE BEIMYMHBI, TIPH yYBEITHUCHUN
OJTHOM M3 HUX B HECKOJIBKO pa3 Ipyras yMEHBIIIAETCS BO CTOJBKO XKeE pa3.

a C a C
Ecimu otHOmeHue ;paBHO OTHOLICHHUIO E,TO PaBC€HCTBO Ezz Ha3bIBAIOT

MIPOTIOPIIUEH.
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Korna 3amauy pemaroT anredpandeckuM CHocoOOM, TO YCJIOBHE 3ajaydu
MPEXJie BCEro MEepeBOAT Ha sI3bIK MaTeMaTuku. [lepBblii mar Takoro nepeBoja —
BBeJICHHE OYKBbI i1 OOO3HAUYECHHsS] KaKOW-TMOO HEW3BECTHOW BeluyuHbl. B
pe3yibTaTe mepeBojia OOBIYHO MMOJIYYaeTcsl PaBEHCTBO, COJEpikailee OyKBy. DTO
PaBEHCTBO HA3BIBAIOT YPABHCHHUEM.

8 kyacc
(4-ii rox o0yuenust Ha ypoBae O0O0)

Pa3znen 1. Yncia u Borunciaenusi. Ksaaparuoie KopHH

KBagpaTHbIil KOpEHb U3 YKCIA.

[lonsiTie 00 wuppamuoHadbHOM uucie. JlecaTHuHble NPUOTIKEHUS
UPPALMOHATIBHBIX YUCEIL.

HeicTBurenpHple yncna. CpaBHEHUE ACCTBUTENBHBIX YHCEIL.

ApudmeTrueckuil KBaJpaTHbIN KOPEHb.

YpaBHeHHE BUIA X2 = a.

CpoiicTBa apudmeTrnyeckux KBaapaTHbIX KopHed. IlpeoOpazoBanue
YUCJIOBBIX BBIPAXKEHUI, COAEP/KAIIUX KBaIpaTHbIE KOPHHU.

Pa3nes 2. Uncena u Bpruncienns. CTeneHsb ¢ HeJIbIM IOKa3aTe1eM

CreneHb ¢ LEIBIM OKA3aTEIEM.

CranpapTHas 3anuch 4ucia.

Pa3mepsl 0OBEKTOB OKpyXkaromero Mupa (OT 3JEeMEHTapHbIX YacTHI] 10
KOCMHYECKUX 00BEKTOB), JVIUTEIILHOCTH MPOLIECCOB B OKPYKAIOIIEM MUDE.

CBolicTBa CTENEHU C LIEJIBIM [10KA3aTEIIEM.

Pa3nen 3. Auireopanyeckue Bbipaxenusi. KpaapatHblii Tpéxuien

Keamparueii  TpéxwieH. PasznoxeHue KBagpaTHOro TpEXWIeHa Ha
MHOKUTEJIH.

Pa3znen 4. Auiredpanyeckue BbIpaxeHus. Ajredpandeckasi 1poob

AnreOpanyeckas ApoOb. JlomycTuMble 3HaUEHHS IEPEMEHHBIX, BXOJSAIIUX B
anreOpanyeckue BbIpaxkeHus. OCHOBHOE CBOMCTBO anredpanyeckoil JapoOwu.
CokpariieHue apo0ei.

Crnoxxenue, BbIUUTAHUE, YMHOKEHUE U JEJICHUE ajreOpanyeckux ApoOei.
[IpeoOpazoBanue BhIpaXXeHHH, COAEpKANTUX alTeOpandeckue Jpoou.

Pa3znen 5. O0001menne U cucTeMaTH3alis U3YYEHHOT0 MaTEepHaJIa

[ToBTOpEHHE OCHOBHBIX MOHSATUM U METOJIOB Kypca 8 Kiacca, 0000IIeHue
3HAHUM.

Ilpumepnusie 6uodvl deamenbHoOCIMU 00YUAIOUUXCA'
— 00BsICHEHUE 3HaUYCHUSI TOHATUH ((HOPMYTUPOBAHKE ONPEEIICHUN);

— J0Ka3aTCJIbCTBO U OIIPOBCPIKCHUC C IIOMOINBIO KOHTPIIPUMCPOB,
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— pelIeHne TeKCTOBBIX 3a7a4 apu(METUYECKUMHU CIOCO0aMU;

— (hopMmynHrpoBaHUE TTpaBUil (B paMKax U3y4eHHOTO);

— yreHue (oppodNMUUECKM U TPaMMATUYECKH BEPHOE) MATEMATUUYECKUX
3aIMcen;

— aHajuM3 TeKCTa 3ajauyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
Heo0X0oauMol MH(GOPMaLIMK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIN BU3yalbHBIX
orop (CxXeM, PUCYHKOB, peabHBIX IPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYKIACHHIA;

—  KpUTHYECKass OIlIeHKa ¢ O0OOCHOBaHHWE TIOJIYYEHHOIO  OTBETa,
OCYIIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX UCCIEIOBAHUNA — B paMKaX U3y4eHHOTro (B T.4. C
UCIIOJIb30BaHUEM KaJIbKYJISATOpA, KOMIIBIOTEPA);

— 1oA00p U MPUBECHUE MPUMEPOB C OMOPOI HA COLMATBHO-OBITOBOM OMBIT.
N np.

IIpumepHas TeMaTH4YeCKasi U TEPMHUHOJIOTMYECKAS JTEKCHKA

IIpumepHuie cnosa u crosocouemanus

Anrebpanyeckue ApoOH, BEPOSITHOCTh CIYYallHOrO COOBITHS, BBIHECEHHE
OOIIIEro MHOXKMUTENS 3a CKOOKM, 3ajlaya O HaXOXKJICHUU CTOPOHBI KBajpaTa,
UpparMoHaIbHbIe YHCIA, KBaJApaTHbIE KOpPHHU, KyOWYECKWH KOPEHb, OCHOBHOE
CBOMCTBO JpoOH, NMpeoOpa3oBaHHE BBIPAKEHHM, Pa3jI0KEHWE MHOTOWJIEHOB Ha
MHOKUTENH, Pa3JI0OKeHNE Ha MHOXKHUTENN ¢ MTPUMEHEHNEM HECKOJIBKHX CTIOCO00B,
pelieHre ypaBHEHHM C TOMOIIBIO PA3JI0KEHHS HA MHOKHTEIH, CBOMCTBA CTEIICHU C
HeJabM  TOKa3aTelieM,  CiIydailHble  COOBITHSA,  CJIOXKEHUE  (BBIUMTAHUE)
anredpandeckux Apoodei, crocod rpynmupoOBKH, CTENEHBb C IIEJIBIM TOKa3aTeseM,
teopema Ilucdaropa, ymHoXeHHe (neneHue) anredOpandeckux Apooer, dhopmyrbl
Pa3HOCTH U CYMMBI KyOOB, (popMyJia pa3HOCTH KBaJpaTOB, YACTOTA U BEPOSITHOCTD,
4acTOTa CIIy4alHOTO COOBITHSI.

IIpumepnvie gppazvi

Mg 3anucany pachpeeuTeIbHOe CBOMCTBO YMHOKEHHS B TOM BHJE, Kak
OHO MPUMEHSETCS JIs1 BRBIHECEHUS O0LIEr0 MHOXKHUTEIS 32 CKOOKHU.

A npouwmtan(a) dopmyny Tak: cymmMa KyOOB JBYX YHCENl paBHa
MIPOU3BEJCHUIO CYMMBI 3TUX YHCEJ U HEMOJIHOTO KBa/IpaTa uX pa3HOCTH.

51 Ha30BY MPUEMBI, TIPH TIOMOIIIH KOTOPBIX MHOTOWICH MOXHO Pa3JIOKHUTh HA
MHO>KHTEJH.

PasnoskeHne Ha MHOXKHUTENN — 3TO OCHOBHAs 33/laya TEOPUH MHOTOUYJICHOB.

IIpumepHuie 66160001

CymiecTByeT MeNnblii psifi TpUEMOB IS PA3NIOKEHHs] MHOTOWICHOB Ha
MHOUTENU. OJIMH U3 TAKUX MPUEMOB — BEIHECEHHE 00IIIET0 MHOXKHUTEIS 32 CKOOKH.

D710 mpeobpa3oBaHKE BHITIOIHICTCS HA OCHOBE PacHpeneluTeIbHOTO CBOWCTBA —
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KaK 1 YMHO>XEHHE MHOTro4IeHa Ha ogHowieH. Ho B ciydyae BbIHECEHHsI 3a CKOOKHU
3TO CBOMCTBO NPUMEHSAETCS CIIPaBa HaJEBO.

Mpl paccMOTpenu pasHble NPUEMBI, NMPU MOMOIIM KOTOPBIX MHOTOWIEH
MOKHO Pa3JIOKUTh HA MHOYKUTEJIM: BBIHECEHHE OOIIET0 MHOXKMTENS 3a CKOOKH,
coco0 TpYINIUPOBKH, NpUMEHEHHE (OPMYT COKpaIEHHOTO YMHOXeHus. B
CIIOXKHBIX CIIy4asX HaJo NMPUMEHATh HECKOJIbKO MpuéMoB. He cymecTByer oOmumx
OpaBWJI JJII YCTAHOBJICHHSA TOTO, KAaKHE CIOCOOBI M B KaKOM MOpPSAKE HAlIo
npUMEHATh. Takke He Bcerja MOYKHO pas3sIoKUTh MHOTOWIEH Ha MHOxuTenu. Ho
€CTb HEKOTOPbIE PEKOMEHIALINU, KOTOPbIE Ha/l0 YUYUTHIBaTh. ECIIM MOKHO BBIHECTH
3a CKOOKM OOLIMII MHOKHUTENb, TO 3TO HY’KHO cAenaTs. Hajgo mocMoTpeTs, MOKHO
JIM BOCIIOJIb30BaThCsl KaKOM-HUOYAb (popmysoi: 1) ecnu umeeTcs IBy4JieH, TO HaJ0
IPOBEPHUTH, MOXKHO JIM IPUMEHUTH (POPMYITY pa3HOCTH (CyMMBI) KyOOB, 2) €Clii €CTh
TPEXUJIEH, TO HA/10 IPOBEPUTH, MOKHO JIM CBEPHYTh €r0 B KBaApar ABy4useHa. Eciu
HE YHAércs MNPUMEHHUTh (OPMYJbBI COKPAUIEHHOTO YMHOXEHHS, TO HaJo
nonpoOoBaTh HCIOJB30BAaTh CHocod rpynnupoBkH. Korga pasznoxkeHue Ha
MHOXXUTEJIA 3aBEPIICHO, HAJIO0 IMPOBEPUTH IOJIYYEHHBI pe3yjbTaT C ITOMOIIBIO
YMHOKEHHS.

9 kaacc
(5-it rox 00yuenust Ha ypoBae O0O0)

Pa3znen 1. YpaBHenus u HepaBeHcTBa. KBajpaTHble ypaBHeHUsA

KBagpaTHoe ypaBHeHue. HenonHoe kBagpaTHOE ypaBHEHHE.

dopmyJiia KOpHEN KBaJIpaTHOro ypaBHEeHUs. Teopema Buera.

Pemienune ypaBHeHMi, cBOAsSIIMXCS K KBagpaTHbIM. I[Ipocteiiiue npoOHO-
palMOHAJIbHBIC YPABHEHUS.

Pemenne TeKCTOBBIX 3a/1a4 € TOMOLIBIO KBAIPATHBIX YPABHEHUM.

Pa3nen 2. YpaBHenus u HepaBeHcTBa. CucTeMbl ypaBHEHU

JIluHeliHOe ypaBHEHUE C JBYMsI IMEPEMEHHBIMHU, €ro rpauk, MNpUMEpHI
pelieHns ypaBHEHUH B LIEJIbIX YNCIIAX.

Pemienne cucrem nAByX JIMHEMHBIX YPaBHEHUM C JBYMs NEPEMEHHBIMH.
[IpuMeps! pelieHus: CUCTEM HETMHENHBIX YPABHEHUH C IBYMS ITIEPEMEHHBIMHU.

['padmyeckas uHTEpHpETAUS YPABHEHUSI C IBYMSI IEPEMEHHBIMUA U CUCTEM
YPaBHEHUM C ABYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPABHECHUM.

Pa3nen 3. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa

HuciioBble HEPABEHCTBA U UX CBOWCTBA.
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HepaBencTtBo ¢ omHoi nepeMeHHOW. JIMHENHBIE HEPABEHCTBA C OJHOM
MepEeMEHHON U uX perieHre. CUCTEMBbI IMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM
U UX pelieHue.

N300pakeHue pelieHus JMHEMHOT0 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOM
IPSAMOM.

Pa3znen 4. ®yukuuu. OCHOBHbIE TOHATHSA

[lonste ¢ynkuuu. OO6macTh ONpeAeNeHUus W MHOXKECTBO 3HAUCHUH
¢ynkiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ¢pynkuuu. CBoiicTBa QyHKIIMU, UX OTOOpakeHHEe Ha rpaduKe.

Pasznen 5. ®yukuuu. UuciaoBble PyHKIHU

Utenue u noctpoeHue rpadgukos ¢yHkuuil. [Ipumepsr rpadhukoB GyHKIUH,
OTpaXkaloLUX PeaIbHbIE MPOLIECCHI.

OyHKINKY, ONKCHIBAIOIINE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATILHBIC
3aBUCUMOCTH, UX rpaduku. ['unepbona.

I'paduk GyHKIMM ¥ = x2.

Oynkuun y = x2,y = x3,y = VX, y = |x|; rpaduueckoe peleHie ypaBHeHi
Y CHCTEM YpPaBHEHUH.

Pa3nen 6. O6001IeHUe U cCTEMATH3AMS U3YYE€HHOT0 MaTepuaJia

IloBTOpEHHE OCHOBHBIX IOHATHH M METONOB KypcoB 7, 8, 9 Kiaccos,
00001IeHNE 3HAHU.

Ilpumepnuvie 6uodvl OeamenrbHOCIMU 00YUAIOUUXCA '
— 00BsICHEHHE 3HAUYEHUSI MOHATUH ((HOPMYTUPOBAHKE OINPENEICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHrEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CTIOCO0AMH;

— (hopMyIMpOBaHKE NMPABUI (B paMKaX U3y4YE€HHOTO0);

— yreHue (OpQodMUYECKH W TpaMMATUYECKH BEPHOE) MATEMATHYECKUX
3aMucei;

— aHaJuM3 TeKCTa 3ajJaud, nepedopMyIHpOBKAa YCJIOBHS, H3BICUYCHUE
HE00X0AMMOW MH(OpMALMU, MOJIETUPOBAHKUE YCIOBHUS MPHU MOMOIIM BU3YaJIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOR);

— IIOCTPOEHHE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OLEHKa ¢ OOOCHOBAaHHWE TIOJIYYEHHOTO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIIOKHBIX MCCIIEIOBAHNN — B paMKaX U3Y4€HHOIO (B T.4. C
UCITOJIb30BAHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— oa00p U MpUBEICHUE MPUMEPOB C OMIOPON HA COLIMATILHO-OBITOBOI OIIBIT.
U np.

IIpumepHas TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JIEKCUKA

HpuM@prle cioea u cioeocovemaru
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['paduk nuHEHHOTO ypaBHEHHS C IByMS MEPEMEHHBIMU, Tpaduk QyHKIUH,
JEHCTBUTEIIBHBIE YHCIIA, T0KA3aTEIbCTBO HEPABEHCTB, 33Ja4¥ Ha KOOPAMHATHOU
IUIOCKOCTH, KBaJIpaTHbIC YpaBHEHUs, JTUHEIHAs (QYHKIMS, TMHEWHOE YpaBHEHHE C
JBYMsI [IEPEMEHHBIMH, JINHEWHBIE HEPABEHCTBA, HEIOJIHBIE KBAJPATHBIC YPaBHEHNU,
HEPaBEHCTBA, Pa3JI0KEHUE KBAJAPATHOIO TPEXWIEHA HA MHOXKHUTEIH, PELIEHUE 3a/1a4
C TMOMONIbID CHUCTEM YpaBHEHHUM, pELIEHUWE CHUCTEM YpaBHEHUH CHOCOOOM
MOJICTAHOBKHU (CIIOKE€HHMSI), C TOYHOCTBIO JI0..., CBOMCTBA HEPABEHCTB, CBOMICTBA
(GYHKIIMHM, CUCTEMBbl ypaBHEHHUH, CIOXKHBIE SKCIIEPUMEHTHI, (popmyrna KOpHEH
KBaJIpaTHOT'O YPaBHEHUS, YTEHUE TPAPHUKOB.

IIpumepnvie ghpa3zv

@ynknus f Ha3pIBaeTCs BO3pacTaroleld HAa MHOXKECTBE X, €CIIM OOJbIIeMy
3HAYEHHUIO apTYMEHTa COOTBETCTBYET OoJibliee 3HaUeHHE (DYHKIIUU.

Ecnu Ha Bceit obnactu onpezeneHust (PyHKIHs BO3pACTaET, TO €€ Ha3bIBAIOT
BO3pacTaroleid PyHKIueu, a eciiv yobIiBaeT — TO YObIBaroIIe (yHKIUEH.

@DYHKIHMIO, B3pPACTAIOIIYIO0 HA MHOKECTBE X WJIH yOBIBAIOIIYIO HA MHOKECTBE
X, Ha3bIBAIOT MOHOTOHHOM (PyHKITMEH Ha MHOXKECTBE X.

Ham HyXHO yka3arh 00JacTh ONpeaeseHus U 001acTh 3HaYCHUN (PyHKLINU.
MBI JODKHBI HAWTH POMEXKYTKH, Ha KOTOPbIX (pyHKiwms f yObiBaer, Bo3pactaer u
COXpaHseT MOCTOSIHHOE 3HaYEHUE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCH, XO4y) JAOKAa3aTh: €CJIH YETHAS
(GyHKUIHST MOHOTOHHA Ha IOJIOKHUTEIBHOW 4YacTU 00JIaCTU ONpENeSieHus, TO OHa
UMEET MPOTUBOMIOJIOKHBIA XapaKTep MOHOTOHHOCTM HAa OTPULIATEIILHON YacTH
00JIaCTH OTIPEICIICHHUS.

Mp1 chopmynupoBaiv ONpeiesIeHUe BO3pacTarolleil U yobIBaromiei GyHKImii
Ha MHOKecTBe X. Ham Hy:XHO mpUBECTH MpUMEPHI BO3PACTAIOIICH U yOBIBAIOIIEH
GbyHKIIUA.

51 Mory OOBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Tpaduka YETHON QyHKIMU
Y IPUBECTH NPUMEPHI YETHON U HEUETHON (QYHKLIUU.

S rortoB(a) OTBETHTh Ha BONPOC O TOM, Kakas (YyHKLUMS Ha3bIBaeTCs
OTPaHUYEHHOU U HEOTPAHUYECHHOM.

51 3aTpyAHAIOCH IPUBECTU MpUMEpPbl QYHKIUH, OTPAHUUYEHHOM CHU3Y.

IIpumepnvie 6160001

Oyuknus f Ha3pIBaeTCs Bo3pacTarolieil Ha MHOXKECTBE X, €CITU ISl JTIOOBIX
JIBYX 3HaueHUM aprymenTa X1 u X2 MHO»kecTBa X, TAaKUX, 4TO X2 >X1, BEINOJHAETCS
HepaBeHCcTBO T(X2) >f(X1). @ynkuus f HaspiBaeTcs yObIBaroIieii Ha MHOKECTBE X,
ecJIM Jis1 I0OBIX IBYX 3HaUY€HUU aprymeHTa X1 u X2 MHOkecTBa X, TaKHX, YTO X2
>X1, BeimonHsieTcst HepaBeHcTBO f(X2) <f(X1).
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Mpl 3HaEM HEKOTOpbIE CBOWMCTBA MOHOTOHHBIX (YHKIMH. MOHOTOHHas
GyHKUMS KaXKJoe CBOE 3HAUYEHHE NPUHMMAET JHIIb NpPU OJHOM 3HAYECHHUH
aprymenTta. Ecimu ¢ynkius y=f(X) sBmsercss Bo3pacraromieii (yObIBaromieii), TO
bynkius  y=—f(X) sBasercs yoObiBatomieii (Bospactaromieir). CyMma JABYX
BO3pacTalomux (QyHKIUNA SBIsETCS Bo3pacTarolmield (yHKIMeH, a cymma IBYX
yObIBaromux (GyHKIMIA siBisieTcst yobiBaromei ¢pynkuueit. Ecin 06e pynkuuu f u g
BO3pacramIue wim ode yowiBaromue, To GyHkus @ (x)=f(g(x)) — Bo3pacraromas
¢yukuus. Eciu pynkuus y=f(X) MOHOTOHHA Ha MHOXECTBE X U COXPAHSET Ha 3TOM

1 .
MHOKECTBE 3HaK, TO (DYHKITUS g(x)ﬁHa MHOK€ECTBE X UMEET IMTPOTUBOMNOJIOKHBIN

XapaKkTep MOHOTOHHOCTH.

@Oynkius T HaseBaercs uéTHOW, ecnum g Joboro X € D(f) BepHo
paBeHcTBO f(—x)=f(x). ®ynkius f HazpiBaeTcs Heu€THOM, eciu s ar0doro XED(T)
BepHO paBeHCTBO f(—x)= —f(x).

10 kaace
(6-if rox o0yuenusi Ha ypoHe O0Q0)

Pa3nen 1. Unciaa u BolunciaeHus. JleldicTBUTEIbHbIE YHCJIA

PanmonanpHble yuciia, UppaoHaIbHbIE YUCa, KOHEUHbIE U OECKOHEUYHbIE
JecsTHUHbIE ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEIT; ACUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
ME¥KIy MHOKECTBOM JIEUCTBUTEIBHBIX YUCEN U MHOKECTBOM TOYEK KOOPANHATHOU
PSAMOM.

CpaBHEeHHME JEUCTBUTENbHBIX 4HCEN, apu(METUYECKHEe JEUCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

[TpuOnmxE€HHOE 3HAaUEHNE BEIMUMHBI, TOUHOCTH MPUOIMKEHNUS.

Oxpyrnenue uncen. [Ipuknuka v oLeHKa pe3yibTaTOB BBIUYNCICHUN.

Pa3nen 2. YpaBHeHus U HEPABEHCTBA. YPaBHEHMs € OJJHOI NepeMeHHOM’

JIuneliHOE ypaBHEHME. Penienne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Penienne ypaBHEHNN, CBOAAIIMXCSA K KBaAPATHBIM.
bukBanpaTHble ypaBHEHHUS.

[Ipumepsl pelieHust ypaBHEHUM TpeTbel U 4YETBEPTOW  CTEIEHEH
Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne qpoOHO-panmoHAIBHBIX YPaBHEHUH.

Pemennie TeKCTOBBIX 3aj1a4 aIreOpandeckKuM METOIOM.

Pa3nen 3. YpaBHenus u HepaBeHcTBa. CHcTeMbl ypaBHEHU

JIuneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpaduK.
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Cucrema IByX JINHEWHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU U €€ PEIICHUE.
Pemenune cucreM IByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHENHOE, & IPYTO€ — BTOPOU
CTEIICHH.

['paduueckas uaTEpHpETaAlIU CUCTEMbl YPABHEHHUM C IBYMS ITIEPEMEHHBIMHU.

Pa3znen 4. YpaBHenus u HepaBeHcTBa. HepaBeHcTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

JIvHeHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX PEUICHHUE.

CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOU U UX PEIICHUE.

KBagpaTHbie HEpaBEHCTBA U UX PEIICHUE.

['paduueckas mHTEpHpeTalvisi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

Paznen 5. ®yHkuuu

KBagparnunas Qynkuus, e€ rpaduxk m cBoiictsa. [lapabona, KoopauHaATHI
BEPUIMHBI TapadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

CreneHHble PyHKIUU ¢ HATYpaJIbHBIMH MOKa3aTeNAMH 2 U 3, UX rpaduku u
CBONCTBA.

['paduku Gynkmumit: y =kx,y=kx +b, y =§, y=x2y=x3y=vVx y=|x|
Pa3znea 6. YncJioBbie moc/1e10BaTEIbHOCTH

ITousTHE YNCIIOBOM MOCIIEIOBATEILHOCTH.

3aaHue Mocie0BaTeIbHOCTH PEKYPPEHTHOU (hopmysoil u popmyioit N-ro
YJIeHA.

Apudmernueckas U reomerpudeckas mnporpeccur. @opmyibsl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne 4jieHOB apu(METHUUECKOW M TeOMETPHUYECKOM MPOrpecCHid
TOYKaMH Ha KOOPIAMHATHOM IUIOCKOCTH.

JIMHENHBIN U SKCIIOHEHIIUAIBHBIN POCT.

CI10HBIE TPOLIEHTHI.

Paznen 7. IloBTopeHue, 000011eHUe, CHCTEMATH3AIMS 3HAHUM

Uucna u BeruKcieHus (3anuch, CpaBHEHHE, IEUCTBUA C IEUCTBUTEIbHBIMU
YU CIIAMH, YUCIIOBAsI IPSAIMAst; MPOLIEHTHI, OTHOLIEHUS, IIPOIIOPLIUH; OKPYIJIEHHUE,
npUOIMKEHUE, OLIEHKA; PEeIIEHUE TEKCTOBBIX 3a/1a4 apu(METHUECKHM CIIOCOOOM).

Ilpumepnoie 6uobl desamerbHOCHU 00YHAIOUUXCA '
— 00BsICHEHUE 3HAUYCHUSI TIOHATUH ((HOPMYTUPOBAHKE OMIPEICIICHUN);

— JI0Ka3aTeIbCTBO U ONTPOBEPIKEHUE € TOMOILBIO KOHTPIIPUMEPOB;
— pellieHre TeKCTOBBIX 3a7a4 apu(hMETUIECKUMH CTIOCO0aMH;
— ¢hopMyIMpOBaHKE MPABUI (B paMKaX U3yYE€HHOTO);
— ureHue (OphOAMUYECKHM U TpaMMaTUYECKH BEPHOE) MAaTeMaTHYECKHUX
3aIMcen;
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— aHajuM3 TeKCTa 3ajadyd, nepeGopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HeoO0XoquMol nH(pOpMaluu, MOJEIUPOBAHUE YCIOBUS IIPU MOMOIIU BU3YaJIbHbIX
orop (CXeM, PUCYHKOB, PEaJbHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYHKACHU;

— KpUTHYECKass OLEHKa M OOOCHOBAaHHWE TIOJYYEHHOIO  OTBETA,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— NPOBEJECHUE HECIIOKHBIX MCCIEIOBAHUN — B paMKaX U3Y4EHHOIrO (B T.4. C
MCITOJIb30BAaHUEM KAJBKYJISTOPA, KOMIIBIOTEPA);

— 10A00p U NPUBEJCHUE PUMEPOB C OMOPON HA COLIMATILHO-OBITOBOI! OIIBIT.
U np.

IIpumepHas TeMaTHYeCKAs U TEPMHHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u co6o0couyemans

ApudmeTnueckas Mporpeccus, BEPOSITHOCTh, BHIOOPOUHBIE HCCIICIOBAHMUSA,
F€OMETPUYECKasl MpOrpeccus, THUCTOrpamMma, rpaduyecKoe UCCIEeI0BAHUE
yYpaBHEHHUS, WHTEPBANBHBIA  psAl, KBaApaTW4YHass (QYHKIHs, KBaJpaTHbIC
HEpaBEHCTBA, Mapaboa, mapadoJoul, MPOLUEHTH! (MIPOCThIE, CIIOKHBIE), MPOTHO3,
paloHaIbHbIE BBIPAXKEHHUS, CUCTEMbl YPaBHEHUH, CUCTEMbl YPAaBHEHUHN C JABYMs
NEPEMEHHBIMH, CTaTHCTHUKA, CTAaTUCTUYECKOE OIICHUBAaHHE, ypaBHEHUE (Lejble,
JTpOOHBIE), XapaKTEPUCTHKA pa30poca, YUCIOBbIE MTOCIEA0BATEILHOCTH.

IIpumepnvie gppazvi

51 Mory OOBSICHUTH Ha TIpUMeEpe, Kak MmocTpouts rpaduk Gyakmun Y=Ff(—x) u
rpaduk ¢pyakuun Y= —f(—x), 3Has rpapuk ¢pynkmun y=F(x).

51 mory o00CHOBaTh, Kak BBITIOJHSAETCS MOCTPOCHUE TPaPuKOB (DYHKIIHH
g=If(x)l u g=f(IxI).

Ham Hy»HO HaliTH K05 (HUIMEHTH KBaapaTHuHol GyHKIuu y=ax2+ bx + c,
3Has, 4To e€ rpaduk nmpoxoauT uepe3 Touku A (0;2), B (2;0), C (3;8).

Mp1 pemanu ypaBHEHUs C OJJHOM MepecMEeHOM, 00€ 4acTH KOTOPBIX ObLIH
LEJBIMU BhIpRXXCHUAMHU. Takue ypaBHEHUS Ha3bIBAIOTCS LIEJBIMA YPaBHEHUSMH.

51 mory/3atpynHsitock/He MOTy COpPMYIHPOBATH OMpENeNeHUE JTHHEHHOTO
HEPaBEHCTBA C ABYMs IEPEMEHHBIMU U MIPUBECTU IPUMEPHI.

51 Mory/3aTpyAHst0OCh/HE MOTY OTBETUTh Ha BOIIPOC O TOM, Kaky (QUrypy
MPEICTaBIsIET MHOKECTBO TOYEK KOOPINHATHON TUIOCKOCTH, KOOPAMHATHI KOTOPBIX
— pelIeHHs CUCTEMbI TMHEHHBIX HEPaBEHCTB.

a MOTYy  JaTh OTIpeICIICHHE BO3pacTarolen (yObIBaronei)
MOCJIEI0BATEIBLHOCTH U IPUBECTH MPUMEPBI.

S xouy chopMyIMpOBATH NPUHIIUI MATEMATUYECKON UHTYKIUH.

Sl Mory oOTBeTHUTh Ha BONPOC O TOM, B KAaKUX [POMEKYTKax
TPUTOHOMETpHUUYECKUE QYHKIIUN IPUHUMAIOT MOJIO0XKHUTENIbHbIE 3HAUEHUS, a B KAKHX

— OTpULATCIIbHBIC 3HAYCHHUS.
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S mory OOBSACHUTH, UTO HAa3bIBAETCA MEPHOJOM (PYHKIHMM W HA3BaTh
OCHOBHOM NEPHOJI KAXKI0W TPUTOHOMETPUIECKON (PYHKITUH.

3HaHWEe 3aKOHOB TPUTOHOMETPUYECKUX (YHKIMM TIOMOTaeT peliaTh
MPOCTEUIIINE TPUTOHOMETPUUECKUE YPABHEHUSI, YPABHEHHUS, B KOTOPBIX O] 3HAKOM
TPUTOHOMETPUUYECKUX (PYHKIIMH COAEPIKATCS TEPEMEHHBIE.

IIpumepHnuie 661600061

DYHKIMIO, KOTOPYIO MOKHO 3a1aTh (GOpMyIIoi Bujaa y=ax2+ bx + ¢, rae a#
0, Ha3bIBAIOT KBAJIPATUYHON (DYHKIIMEH.

JTio6y10 KBagpaTHuHyI0 QYHKIMIO Y=ax2+ bx + ¢ MOKHO 3a1aTh GopMyIIOif
Bua y=a(X—m)2+n.

Paccmotpum BaxkHOe cBoicTBO mapabosbl. [lpu BpamieHuun BOKpYr ocH
CUMMETpUHU TMapaboya omuceiBaeT ¢Gurypy — mapabdosious. Eciu BHyTpeHHIOIO
MOBEPXHOCTH Napadosiona cienaTh 3€pKaabHON U HAIIPaBUTh Ha HEE MTyYOK JIy4eH,
napajyiebHbIX OCH, TO OTPaXEHHBIE JIydd cOOEpyTCs B OJHON Touke — (pokyce.
Ecnu napabonnueckoe 3epkaiio HarpaBuTh Ha CouHIle, TO Temneparypa B (okyce
OKaKETCsl TAKOM BBICOKOHM, YTO MOXHO OYJET paciiaBUTh MeTaul. Eciiu uCTouHuK
CBETa IMOMECTUTh B (OKyce, TO OTpaKEHHbIE OT 3E€PKAJIbHON MOBEPXHOCTH
napabosonia JIydd OKa3bIBAIOTCS HAIpaBICHHBIMHU MMapajuiebHO €ro OCH U He
paccenBaroTCs. ITO CBOMCTBO MCIOJIB3YETCSA IIPU U3TOTOBJIEHUU IPOKEKTOPOB U
aBTOMOOMJIBHBIX (ap.

YroObl moctpouth rpaduk ¢ynkuuu Y=If(x)l, ecnu wusBecten rpadux
¢byakmun Y=f(x), Hy)KHO THOCTaBUTh Ha MecTe Ty ero 4acth, rje f(x) =0, u
CUMMETPHUYIHO OTOOPa3UTh OTHOCUTEIILHO OCH X JAPYTYIO ero vacth, rae f(x) )<O0.

YroObl moctpouth rpaduk ¢ynkuun Y=If(x)l, ecim wusBecteH rpaduk
¢yukuun y=f(X), Hy’KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka ¢pyakiun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPUIIATEILHON YacTH 00JIaCTU OnpeeaeHus] PyHKITUU
y=f(x). OTpa3uB 3Ty 4aCTh CHMMETPHYHO OTHOCUTEIHHO OCH Y, MOIYYUM APYTYIO
4acTh Tpaduka, COOTBETCTBYIOLIYIO OTPULIATEILHOM YacT 00J1aCTH ONpPEEICHUS.

[lemoe ypaBHEHHE C OJTHOM MEPEMEHHOM — 3TO yYpaBHEHME, JIEBas U MpaBas
YaCTU KOTOPOTO — LIEJIbIE BHIPAKEHUS.

[Ipu pemienun 3agauv Mbl MPUMEHUIU Tpaduueckuil crnocod pereHus
CUCTEMBI JIByX YPaBHEHUI ¢ IByMs IepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpaduky 060X YpaBHEHHUI M HAXOJAUT KOOPAMHATHI OOIINUX TOYEK ITUX Tpa(UKOB.
Ho rpaduueckuii cmoco0 TMO3BOISET HAWTH pEHICHHUE CHUCTEMBI TOJBKO
NPUOIMKEHHO.

JIt00y10 cucTeMy IBYX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU MOYKHO
pelnTh CIOCOOOM TMOJICTAHOBKM WM crocoboM cioxkeHus. Ho mo-apyromy
MIPOUCXOIUT C CHUCTEMaMU YpaBHEHUU Oosiee BBHICOKMX crTeneHed. [[ns Hux Her
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o0mMx crnoco6oB perieHus. JIUb HEKOTOPBIE U3 HUX MOYKHO PEIIUTh CIIOCOO0OM
IOJICTAHOBKH WJIM CLIOCOOOM CII0KEHHS.

[TocnenoBaTenbHOCTh, B KOTOPOM KaKAbIA IOCICAYIOIMIMN YjieH OOoJIbIe
IpEeabIAYIIEro, Ha3blBaeTCs Bo3pacTaromiei. I[locienoBarenbHOCTb, B KOTOPOH
KaXXIBIH TIOCTEAYIONINI YJIeH MEHbIIE MPEABIAYIIET0, Ha3bIBACTCS YOBIBAIOIICH.

[locnenoBarenbHOCTh (8N) HA3bIBAETCS OrPAaHUYEHHOW CBEpPXY, €CIIH
CYIIECTBYET TaKO€ YUCJIO M, 4T0 an<Mmpu Jr000M N.

[TocnenoBarenbHOCTh (@N) Ha3bIBae€TCs OrPAaHUYEHHOM CHH3Y, €CIU
CYILLECTBYET TAKOE YHCIIO P, YTO aN=PrpHu Jr000M N.

IlocnenoBaTrenpbHOCTb, OIPAaHWYEHHAs CBEpPXy W CHH3Y, Ha3bIBacTCs
OTrpaHU4YECHHON TOCJIEI0BATEIbHOCTBIO.

Kaxxapiit unen apudmMeTuyeckoil mporpeccuu, Ha4uHasi CO BTOPOTO, SIBIISETCS
CpeHUM apu(PMETUYECKUM MPEIbIIYIIETr0 U MOCIEAYIOIIEr0 YICHOB.

@yHKIUSA ¢ 001aCThIO onpeieseHust X U 00JIaCThiO 3HAYEHUW Y Ha3bIBAETCS
oOpatumoi, eciu o00paTHOE €Ml COOTBETCTBUE MEXIAY MHOXKECTBOM Y U
MHOK€CTBOM X — (DYHKIIHSL.

Ecnmun ¢ynkuus f obOpartuma, To oOpaTHOe €il COOTBETCTBHE HA3bIBAIOT
¢byHkuei, oopaTaoit Gpyukiuu f.

KoHeuHOe MHOXECTBO, B KOTOPOM YCTAHOBJIEH HOPSAJIOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IMEPECTAHOBKOM.
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TemaTuuyeckoe NVIAHUPOBAHUE

7 Kiacc

No OcHOBHEIC
Koun-
HaIpaBJICHUS
/1 Pa3neinnl, TeMBbI BO XapakTepuCTUKA JACATEIBHOCTH 00YyJaIOIIMNXCS .
BOCIIATATEILHOM
JacoB
NEATEILHOCTH
Yucna u 25 | Cucremarm3upoBaTh W oboramath 3HaHUS 00 OOBIKHOBeHHBIX W |1,2,4,6,7,9
BBIYUCIICHUS. JACCATUYHLIX I[pO6SIX.
PalHOHATbHbIC CpaBHUBaTh W yIOPSAOYMBATH JIpoOHM, TpeoOpa3oBBIBas IpHU
- HEOOXOIUMOCTH JICCATUIHBIC IPOOH B OOBIKHOBEHHBIE, OOBIKHOBCHHBIC

B JICCSITUYHBIC, B YACTHOCTU B OECKOHEUHYIO JACCATHYHYIO TPOOb.
[TpumeHnsaTh pazHOOOpa3HbIE CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUYEHUN
JIPOOHBIX BBIPAXKEHUHM, COACPIKANIMX OOBIKHOBEHHBIE U JCCSITHYHbBIC
IpoOu: 3aMEHATh TP  HEOOXOAMMOCTH  JACCATHYHYIO  JpOoOb
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECATUIHOM, MPUBOAUTH BHIPAKECHUE
K ¢opme, Haubosiee yIOOHOM mMJisi BBIYMCIICHUH, MPeoOpa3oBBIBATH
JIpOOHBIC BRIPAKEHUS Ha YMHOKCHHE H JICJICHUE JCCATUIHBIX APOOCH K
JEHUCTBUSM C LIEITBIMH YHCTIaMHU.

[TpuBOAMTE YKCIOBBIC U OYKBEHHBIC MPUMEPHI CTEIIEHU C HATYPAIbHBIM
nokasaresieM, OOBSCHsIS 3HAYCHUS OCHOBAHMS CTCIICHU M TOKa3aTess
CTCTNICHHW, HAaXOJWTh 3HAYCHMS CTeneHed Buaa a™ n (a— mrodoe
parroHaIbHOE YHCII0, N — HATYPaIbHOE YHUCIIO).

[ToruMaTh CMBICT 3amycy OOJIBIIUX YHCENI C MOMOIIBIO0 JECATUYHBIX
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npodeii u crenene uncina 10, IpUMEHATh UX B PEATIbHBIX CUTYaLUSX.
[IpuMeHATh NpPU3HAKK JAECTUMOCTH, PA3JIOKEHHUS HA MHOXKHUTEIU
HaTypaJIbHbIX YHCEIL.

Pemarp 3agaun Ha 4acTH, MPOLIEHTHI, MPOIOPLMH, HAa HAXOXKJECHUE
Apodu (MpOLEHTa) OT BEJIMYMHBI U BETMYUHBI TIO €€ IpoOH (IIPOLICHTY),
npobu (TporeHTa), KOTOPBIM COCTaBIIACT OJHA BEIWYMHA OT JIPYTOM.
[IpuBoauTh, pa3zdUpaTh, OLIEHUBATH PA3IUYHBIE PEIICHUSA, 3alUCU
pELIEHN TEKCTOBBIX 3a1a4.

Pacnio3HaBaTh W OOBACHATH, ONUPAsICh HA OMNPEACNICHUSA, MPIMO
MPONMOPIUOHAIBHBIE U OOpaTHO MPONOPUUOHAIBHBIE 3aBUCHUMOCTHU
MEXy BEJIMYMHAMHU; IMPUBOJUTH HPHUMEPHI 3TUX 3aBUCHUMOCTEH U3
peaIbHOTO MHpPA, U3 IPYTUX YUeOHBIX IPEIMETOB.

Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3a7aud Ha JApoOH, MPOLEHTHI,
OpSIMYIO U OOpPaTHYIO IPONOPLUMOHAIBHOCTH, IPOHIOPIUH.

AnreOpaunyeckue
BBIPKCHHUS

27

OBnazeTs anrebpanyeckoi TEPMUHOIOTHEH U CUMBOJIUKOW, TPUMEHSITh
e€ B IIpoLiecce OCBOEHUS yueOHOro MaTepuarna.

HaxoauTk 3HaueHns1 OYKBEHHBIX BbIpaXKEHUMN TTPU 3a/IaHHBIX 3HAYCHUSIX
OYKB; BBITIOJIHSTH BEIYUCIIECHUS 110 (hopMyiam.

Breimonuate npeoOpa3oBaHUsl II€JOTO  BBIPAKEHHS B MHOTOWICH
IPUBEACHUEM TIOJIOOHBIX CJIATaeMBbIX, PACKPBITUEM CKOOOK.
BhINOMHAT YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH M MHOTOWIEHA Ha
MHOTOWICH, MPUMEHATH (OPMYJIBl KBagpara CyMMBI H KBajpara
Pa3HOCTH.

1,2,3,4,5,6,7,
8,9
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OcCyIecTBIATh Pa3i0KEHUE MHOIOYWIECHOB HA MHOXHUTENH IyTEM
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXXMTENS, NPUMEHEHHUs (HopMyIbl
Pa3HOCTH KBaJpaToB, (POPMYJI COKPAILEHHOTO YMHOKEHUSI.

[IpuMeHATh peoOpa3oBaHWE MHOTOWICHOB JUISI PEIICHUS Pa3InYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIHbHOU MPAKTUKH.
3HAKOMUTBCA C HCTOPUEN PA3BUTHUS MATEMATHKH.

YpaBHEeHUs
HEpPABEHCTBA

151

20

Pemate inHEHOE ypaBHEHUE C OAHOM IIEPEMEHHOM, ITPUMEHSIS ITPaBUia
nepexoja OT HMCXOAHOTO YpaBHEHHUS K PaBHOCHIBHOMY eMy OoJiee
pocToro Buaa. IIpoBepsTh, ABISETCS JIM KOHKPETHOE YHUCIO KOPHEM
YpaBHEHHUS.

[TonGupaTh mpuMepsl ap YKUCEN, SBISIOMINXCS PEIICHUEM JTUHEUHOTO
YPaBHEHHUS C JBYMSI TIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOM TJIOCKOCTU rpaduK JUHEHHOTO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH; TOJIb3YSICh TPadUKOM, MPUBOIUTH MPUMEPHI
pelLICHUs] YPAaBHEHUS.

Haxonute pemieHue cucTeMbl IBYX JIMHEMHBIX YPaBHEHUU C IBYMsI
MIEPEMEHHBIMU.

CocCTaBIISITh U pellIaTh YPABHEHUE UJIM CUCTEMY YPABHEHUM MO YCIOBUIO
3a7]a4yd, UHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJayu
IIOJIy4YE€HHBIN pe3yJIbTaT.

1,2,3,4,5,6,7,
8,9

Koopaunate!
rpaduKy.
OyHKIMH

24

Ha xoopamHaTHOW mpsiMOil M300pa)kaTh TOYKH, COOTBETCTBYIOIIUE
3aIaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH, UHTEPBAJIbL; 3aMKCHIBATh UX HA
anreOpandecKkoMm s3bIKe.

1,2,3,4,6,7,8,
9
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OTMeyaTp B KOOPAMHATHOW IIJIOCKOCTHM TOYKM IO  33JaHHBIM
KOOpAMHATaM; CTPOUTh IPAPUKU HECIOKHBIX 3aBUCUMOCTEM, 3aJaHHBIX
(dopMysaMu, B TOM YHCJIE C TOMOIIBIO HU(POBBIX JTJAOOPATOPU.
[TpumeHsITh, U3y4aTh IPEUMYILECTBA, HHTEPIPETUPOBATH IpaduIecKuit
cnoco0 TMpEeNCTaBI€HHWs W aHajau3a pa3HooOpa3HOM KU3HEHHOMN
uH(popmanuu.

OcBauBaTh nOHATHE (YHKUUH, OBJaAEBaThb (PYHKIMOHAJIBHON
TEPMUHOJIOTUEM.

Pacnio3znaBate nuHelHyto QyHkimio Y = kX + b, onuceiBaTh €€ CBONCTBa
B 3aBHCUMOCTH OT 3HaueHui ko3¢ durmeHToB K u b.

Ctpouts rpaduku TUHEHHON QyHKIMH, QyHKIHHA Y = |X|.
Hcnonp3oBath IHU(PPOBbIE peCypchl sl TMOCTPOEHUS TIpapuKOB
GYHKIMA W U3Y4eHHUS WX CBOWCTB. [IpUBOIUTH MpUMEpHI JIMHEHHBIX
3aBUCHUMOCTEHN B PEATIBHBIX IPOLECCAX U SABICHUSAX.

[loBTOpEHUE N
00001IeHNE

BbiOuparh, NPUMEHATH OLEHUBATH CIOCOOBI CPABHEHUS YMCEll,
BBIYHMCIICHHU, TPe0Opa30BaHU BbIPAXKEHUH, pEIEHUS] yPAaBHEHH.
OcCylecTBIATh ~ CAMOKOHTPOJIb  BBINOJHSAEMBIX  JEWCTBUH U
CaMOIIPOBEPKY pesynbTara BBIYHCIICHUH, npeoOpa3oBaHuU,
MTOCTPOCHU.

Pemwars 3amaun U3 peanpbHOM KXWU3HM, NPUMEHATb MAaTeMaTHYECKHE
3HAHUA IS PEUIEHUS 3a4a4 U3 APYTUX IPEIMETOB.

PemaTh TEKCTOBBIE 337]a4M, CPABHUBATh, BHIOUPATH CIIOCOOBI PEIICHHUS
3a/1a4H.

1,2,4,5,6,7,9
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Hroro

102

8 KJ1acc
No OcHOBHEIC
Koun-
HaIpaBJICHUS
n/m Pa3znensl, Temsl BO XapakTepucTuKa IeATeIbHOCTH 00y4YaroIuXcs .
BOCHUTATEILHOM
YacoB
JESITEIbHOCTH
Yucna 22 | ®opmMyIupoBaTh OMNpEIEICeHUEe KBaJApaTHOro KOpHA W3 4uchia, | 1,2,4,5,6,7,9
BBEIYMCIICHUS. apu(METHIECKOT0 KBaJIPATHOT'O KOPHSI.
Ksanpathsie [IpuMeHATH omepaiyio HM3BJICUYCHHUS KBaIpaTHOTO KOPHS M3 4YHCIIA,
KODHE UCITIOJIBb3YS MPU HEOOXOIUMOCTH KaJbKYJIATOP.

OueHnBaTh KBaJpaTHbIE KOPHU LEIBIMU YHUCIAMH M JI€CITUYHBIMU
JIPOOSIMHU.

CpaBHMBAaTh U YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAILHBIC
YHCJIIa, 3aMUCAaHHbBIEC C TOMOIIBIO KBaAPATHBIX KOPHEM.

Hccnenosars ypaBHEHHE X2 = a, HAXOAWTH TOYHBIE U IPHOIMIKEHHBIE
KopHH nipu a > 0.

HccnenoBate CBOWCTBA KBaApaTHBIX KOPHEW, NPOBOAS YHCIIOBBIC
AKCIEPUMEHTHI C UCIOIb30BAHUEM KAIBKYJISTOPA (KOMIIBIOTEPA).
Jloka3piBaTh CBOMCTBA apU(PMETUYECKUX  KBAJAPATHBIX KOPHEH;
MPUMEHSTD UX JIJIs TPeoOpa30BaHUs BEIPAKCHHM.

BrimonasaTh ipeoOpa3oBaHusi BBIPAKEHUN, COJAEPKAIUX KBaJpaTHBIC
KOpHU. BpIpakaTh mepeMeHHbIC W3 TE€OMETPUYECKUX U (PU3MUECKUX
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dbopmyi.

BeraucnsaTe 3HaAUCHUS BBIPAXCHHM, COJEpKAIMX KBaJpaTHBIE KOPHH,
UCTIONB3YS MPU HEOOXOJMMOCTH KaJbKyJIATOP.

Hcrnonp30BaTh B X0/€ peIIeHUs 3a7ad dJIEMEHTapHbIE MPEICTaBICHUS,
CBSI3aHHBIC C MPUOIIKEHHBIMU 3HAYECHUSIMH BEJIMYHUH.

3HAKOMUTKCS C UCTOPUEH Pa3BUTHsI MAaTEMaTHKH.

Yucna n 11 | ®opMyaupOBaTh OMPEACIICHUE CTEMICHH C IIEIBIM MTOKa3aTeIIeM. 1,2,4,56,7,9
BBIYHMCIICHHS. [IpeacTaBmsTh 3anUCh OOIBIIMX M MAJIBIX YHCEN B CTAaHAAPTHOM BHJC.
CreneHb ¢ LeNTbIM CpaBHMBaTh YHWCIa U BEJIWYUHBI, 3alHMCAHHBIE C HCIOJIb30BAHUEM
OoKa3aTeaeM crenenu 10.
Hcnonb3oBaTh 3amuch 4ucel B CTaHAAPTHOM BHUJE MJIsi BBIPAKECHUS
pa3MepoB 00BEKTOB, IJTUTEIILHOCTH MTPOLIECCOB B OKPY’KAIOIIEM MUPE.
@opMynHpoBaTh, 3alHUChIBaTh B  CHMBOJMYECKOHM ¢dopme W
WJLTIOCTPUPOBATH IPUMEPAMU CBOMCTBA CTETICHH C LIEJIBIM ITOKa3aTeJIeM.
[IpuMeHATh CBOMCTBA CTENMEHU [JIs1 NpeoOpa3oBaHUs BBIPAXKEHUH,
coJiepKaluX CTENEHHU C LETbIM MOoKa3aTeneM. BBIMoaHATh A1eUCTBUS C
YUCJIaMH, 3alIUCAHHBIMU B CTaHJAPTHOM BuUJE (YMHOXXEHUE, JIeJICHUE,
BO3BEJICHUE B CTEIICHb ).
Anrebpandeckue 7 Pacmo3naBaTh KBagpaTHBIA TPEXWICH, YCTaHABIWBAaTh BO3MOXHOCTH | 1, 2, 3,4,5,6, 7,
BBIPAKEHUSI. €T0 pa3NoKEeHUs HA MHOXKHUTEIIH. 8,9
KBanparnsiit PacknanpiBaTh  Ha  MHOXHWTENM  KBAJpPATHBIA  TPEXWIEH  C
TpEXUICH HEOTPHUIIATEILHBIM TUCKPUMHHAHTOM.
AnreOpanveckue 22 | 3amuceiBaTh anreOpamueckue  BoIpakeHus. Haxomute obmacts | 1,2,4,6,7,9
BBIPKCHHUSI. OTIpeIeICHHS PAIIMOHATILHOTO BBIPAYKEHUS.

30




Anrebpandeckas
poOb

BbINONHATE 4KCI0BBIE OJCTAHOBKU M BBIYMCIIATH 3HAaYEHHE JpOOH, B
TOM YHCJIE C IOMOLIBIO KAJIBKYJIATOPA.

®opMyIMpoBaTh OCHOBHOE CBOWCTBO aiureOpandeckod apodbu u
MIPUMEHSTH €ro JUIsl MpeoOpa3oBaHus APOOEH.

BrInonHATh 1eMCTBUS ¢ allreOpandecKuMu APOOSMH.

[IpumensaTe npeoOpa3oBaHUs BBIPAKEHHM ISl pelIeHus 3ajad.
BripaxxaTe nepemensble U3 ¢opMyi ((pU3MUECKUX, T€OMETPUUYECKUX,
OTHCHIBAIOUINX OBITOBBIE CUTYAIUN).

IToBTOpEHUE 1 6 BriOuparb, mnpuUMEHSATH OIIGHMBATh CIOCOOBI cpaBHeHUs uucen, |1,2,3,4,5,6,7,
0000111eHHE BBIYMCIICHH, TPe0oOpa30BaHU BbIPAXKEHUH, pEIEHUS] yPABHEHHI. 8,9
OcCymecTBIATh  CaMOKOHTPOJb  BBINOJHIEMBIX  JEUCTBHA U
CaMOITPOBEPKY pesynbpTara BBIYHCIICHUH, npeoOpa3oBaHUl,
MIOCTPOCHHUIA.
Pemate 3amauum w3 peanbHOW >KWU3HHM, NMPUMEHSTh MaTeMaTHUYECKUE
3HAHUS IJIs PEIICHUs 33724 U3 IPYTUX MPEIMETOB.
Pemate TeKCcTOBBIE 3aa4u, CPABHUBATDH, BEIOUPATH CIIOCOOBI PEIICHUS
3a/1a4m.
Hroro 68

9 kiacce
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Ne OcCHOBHBIE
Koz-
HaIpaBJICHUs
n/m Paspensbl, Tembl BO XapakTeprucTuKa JesITeIbHOCTH 00YyJaroIINXCs .
BOCIIUTATEIHHOU
4acoB
JeSITEIbHOCTH
YpaBHeHus u 17 | Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHHUS. 1,2,4,5,6,7,9
HEPaBEHCTBA. 3anuceiBaTh (OPMYJTy KOPHEH KBaJpaTHOTO YpPaBHEHHS; pEIIaTh
KsanpaTHbie KBaJpaTHBIC YPAaBHCHUsI— TTOJTHBIC U HE TIOJTHBIC.
ypABHEHHS [IpoBoauTH MpOCTENIIINE UCCIETOBAHNS KBAIPATHBIX YPABHEHUN.
Pemates ypaBHEHHUs, cCBOASIMECS K KBaJpaTHBIM, C ITOMOIIBIO
npeoOpa3oBaHUl U 3aMEHOU MEPEMEHHO.
HaGnrogaTh W aHamM3WpOBaTh  CBSI3b  MEXKAY  KOPHAMH H
Kod(dpuIIeHTaM KBaJIpaTHOTO YpaBHEHUS.
dopMmynupoBaTh Teopemy Buera, a Takxke O0OpaTHYIO Teopemy,
IPUMEHSTH 3TH TEOPEMBI JJIsl pEIIeHUs 3a/1a4.
PemmaTe TekcTOBBIE 3a/1aUM ANTreOpandeCcKUM CIIOCOOOM: MIEPEXOIUTh OT
CJIOBECHOU (DOPMYIMPOBKHU YCIOBHS 337]a41 K areOpandecKoi MOJEIH
NyTéM COCTaBJICHHUS YpPaBHEHUS, pEIIaTh COCTABJICHHOE YpaBHEHUE;
HHTEPIPETUPOBATH PE3YJIBTAT.
3HAKOMUTBCS C UICTOPUEH Pa3BUTHS alNTreOphl.
YpaBHeHus u 15 | Pacno3HaBath JIMHEWHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMU. 1,2,4,5,6,7,9

HEPaBEHCTBA.
Cucremsl
yYpaBHEHUH

Ctpouth TpauKy JTUHEHHBIX YpPaBHCHH, B TOM YHCIIC HCIOJB3YS
1u(pOBBIE PECypCHI.

PaznnyaTe mapasiebHBIE M MIEPECEKAIOIIMECS NpSAMBIE 10 HUX
YpaBHEHUSIM.
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Pemate cucTeMsbl IByX JTUHEHHBIX YpPaBHEHUN C IBYMs MEPEMEHHBIMU
ITOJCTAHOBKOM M CIIOKCHHUEM.

Pemate mpocteiiime CUCTEMbl, B KOTOPBIX OJHO M3 YPaBHECHHU HE
SIBJISICTCS JIMHCHHBIM.

[IpuBonuTh TpadUyecKyr0 HHTEPHPETAIUIO PEIICHUST YpPaBHEHUS C
JIBYMSI IIEPEMEHHBIMU U CUCTEM YPABHEHUM C ABYMS IEPEMEHHBIMH.
Pemrats TekcTOBBIC 334K ANreOpandecKuM CIIOCOOOM.

YpaBHeHUs U 14 | ®opmyaupoBaTh CBOMCTBA YHMCIOBBIX HEPABEHCTB, HILUTFOCTpUpoBaTh uX | 1, 2, 3,4, 5, 6, 7,
HEPaBECHCTRBA. Ha KOOPJAMHATHOM IPSAMOH, JOKa3bIBaTh alreOpanyecku. 8,9
Hepasencrtaa [IprMeHATh CBOWCTBA HEPABEHCTB B XOJE PELICHUS 33/1a4.

PemaTe nMHEHbIE HEPABEHCTBA C OAHOW MEPEMEHHOM, M300paxkaThb

pEIlIEeHNE HEPABEHCTBA HA YHCIOBOM MPSMOI.

Pemate cuCTEMBI JNMHEHHBIX HEPABEHCTB, H300pakaTh peIICHUE

CHUCTEMBI HEPABEHCTB HA YHUCIIOBOM IIPSMOM.
DYHKIUH. 6 Hcnonb3oBaTh PyHKIIMOHATBHYIO TEPMUHOJIOTHIO M CHMBOJIUKY. 1,2,4,6,7,9
OcHoBHEIE Boraucnare  3HadueHus QyHKOMH, 3adaHHBIX  dopmyiaamu  (TIpU
MTOHSTHS HEOOXOJAMMOCTH HCIIONBh30BaTh KAJIBKYJISATOP); COCTaBJIATH TaOJUIIBI

3HAYCHUN (PYHKIMH.

CtpouTth no Toukam rpaduku GyHKIUMN.

OnuceiBaTh CcBOWCTBAa (YHKIIMM HA OCHOBE €€ Tpaduyeckoro
MpeICTaBICHMUS.

Hcnonb30Bath (GYHKIHMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
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HccnenoBaTh npuMepsl rpaMKoB, OTPAXKAIOLIUX PEAJIbHBIE IPOLIECCHI
U siBieHus. [IpuBOIUTE MpHUMEpPHI NPOLIECCOB U SIBJICHUM C 3aJaHHBIMA
CBOMCTBaMU.

Hcnonp30BaTh KOMIBIOTEPHBIE TPOrPAMMBI JIJIs1 TOCTPOEHUS TpauKOB
(YHKIMI 1 U3y4EHUS UX CBOWCTB.

QOyHKIUH.
Hucnosslie
byHKIIIN

10

Pacnio3naBaTh BHIbI M3yyaeMbIX QPyHKIUH. [loka3bpIBaTh CXEMATHYECKH
[OJIO’)KEHUE Ha KOOPAMHATHOM IIOCKOCTH IpadUKoB (PYHKIUH BUIA: Y
=x2,y=x3y=vVx y=|x|

Hcnonb3oBaTh (PyHKIMOHANBHO-TPAPUUECKUE TPEACTABICHUS IS
pPELICHNs U UCCIEN0BAHUS YPABHEHUM U CUCTEM YPaBHECHUM.
[TpumensTh HU(POBBIE PECYPCHI 1Sl TOCTPOEHUS TpaduKOB QYHKIHIA.

11 2’ 31 41 5’ 6! 7’
8,9

[ToBTOpEeHUE
000011eH1Ee

)51

BriOupath, NpUMEHSTh, OIIEHUBATh CIIOCOOBI CpaBHEHUS YHUCET,
BBIYHCIICHU, TPEOOpa30BaHU BHIPAKEHUM, PEIICHHS YPaBHEHHU.
OcymecTBIATh ~ CaMOKOHTPOJb  BBIMOJIHSAEMBIX  JEUCTBUA U
CaMOITPOBEPKY pesynbpTara BBIYHCIICHUH, npeoOpa3oBaHU,
MIOCTPOCHHUIA.

Pemare 3amaum W3 peasbHOM KU3HH, NPUMEHATH MATEMATUYECKHE
3HaHUA U1 PELICHUs 3a1a4 U3 APYTUX IPEeIMETOB.

Pemarb TekcTOBBIE 3aJjauM, CPAaBHUBATh, BEIOMPATh CIIOCOOBI PELICHMUS
3a1a4M.

1,2,4,6,7,9

Htoro

68
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10 kaacce

No OcHOBHEIE
Kon-
HaIlpaBJICHUS
/11 Pa3nenbl, Tembl BO XapakTepucTuKa JIeATeIbHOCTH 00y4YaroInuXCcs .
BOCITUTATEILHON
JacoB
EATETBHOCTH
1. Yucnau 13 | Pa3BuBaTh mpeAcCTaBiICHUS O YHCIaX: OT MHOXeECTBa HarypaibHbiX | 1,2,4,5,6,7,9
BBEIYMCIICHUS. YHCeJ 1O MHOYKECTBA J€HCTBUTEILHBIX YHUCE.
JleHCTRUTE b HBIE O3HAaKOMHUTBCS C BOBM?H(HOCTBE nvpeILCTaBJIeHH;I JIEWCTBUTEILHOTO
S qHCiIa KaK OECKOHEYHON TECATHUIHOMN APOOH, TPUMEHSTh ECATUIHBIC

MPUOIMKEHUS PallMOHATBHBIX U UPPALIMOHATIBHBIX YUCE.
N3o0paxkath JACHCTBUTENIBHBIE YHCJIA TOYKAMU KOOPJIUHATHOM
PSAMOM.

3anuchiBaTh, CPABHUBATH U YHOPSAOYMBATH AEHCTBUTEIILHBIE YUCIA.
BpinonHsATh, co4yeTas  YCTHbIE W  NMCbMEHHBIE  MPHUEMBI,
apuMeTHIYECKUE ACHCTBHS C pallMOHAJIBHBIMH YHCIAMHU; HAXOJUTh
3HAYCHUS CTEIECHEW C LEJIBIMU ITOKA3aTeIsIMU U KOPHEW; BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHHUM.

[TosryunTh MpeaCcTaBICHUE O 3HAYMMOCTH JIEMCTBUTEJILHBIX YHCEI B
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA.

AHanmM3upoBaTh W JIeNIaTh BBIBOJIBI O TOYHOCTH TMPHOIMKCHHS
JICMICTBUTEILHOTO YHCJIa TTPU PEIICHUH 3a/a4.

OKpyraaTh JeMCTBUTEIBHBIC YUCIIA, BBITIOJHATH TPUKUIKY pE3yJIbTaTa
BBIYMCIICHUH, OLICHKY 3HAYCHUN YHUCIIOBBIX BBIPAXKECHUU.

3HAKOMUTBCS C UICTOPUEH PA3BUTUSI MATEMATUKH.
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YpaBHeHUS U
HEPABEHCTRBA.
YpaBHEHUS C OTHOU
IIEPEMEHHOU

19

OcBauBarh, 3allOMUHATh U MPUMEHSATH TpadUUECKUE METOABl MPH
pellIeHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacnio3naBath 11€7161€ ¥ IPOOHBIC YPABHEHUS.

Pemiarh  JnHMHEHHBIE W KBaJpaTHbIE YpPaBHEHUsS, YpaBHEHWS,
CBOJISIIIMECS K HUM, TIPOCTEHIITNE NTPOOHO-PAIMOHATILHEIC YPaBHCHHUS.
[Ipennarath BO3MOKHBIE CIIOCOOBI pEIICHUS TEKCTOBBIX 3ajad,
00CyXaTh UX U PelIaTh TEKCTOBBIC 3aa4H Pa3HbIMHU CIIOCOOAMHU.
3HAKOMUTBCS C UCTOPUEH PA3BUTUSI MATEMATUKH.

1,2,4,5,6,7,9

YpaBHeHUs U
HEpaBEHCTBA.
CucreMpl ypaBHEHUN

19

OcBanBaTh U IPUMEHATH NPUEMBI PELIEHUS CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHUM C ABYMS NEPEMEHHBIMU U CHCTEMBI JIBYX YPAaBHEHHM, B
KOTOPBIX OHO YPABHEHUE HE SBJISIETCS JIUHECUHBIM.

Hcnonb3oBaTh (PYyHKIMOHAIBHO-Tpa(UUECKUE MPEACTABICHUS IS
pEUIEHNs U UCCIIEIOBAHUS YPABHEHUN U CUCTEM.

AHanu3upoBaTh TEKCThl 3aj4ay, pemarb HX ajredpandyeckum
CHOCOOOM: MEPEXOIUTH OT CIIOBECHOU (POPMYITUPOBKH YCIOBHSI 3a7a4n
K ajireOpandeckoi MoJAeNu MyTéM COCTaBJICHHS CUCTEMbl YPaBHEHUI;
pemarb COCTaB JICHHYIKO CHCTEMY YPaBHEHHMH; HWHTEPHPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS MATEMATUKH.

1,2,3,4,5,6,7,
8,9

YpaBHeHUS U
HEpPABEHCTBA.
Hepasencta

21

Uurars, 3anuceiBaTh, MOHUMATh, WHTEPIPETUPOBATH HEPABEHCTBA,
HCIMOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.

BeimonHsATE  mpeoOpa3oBaHUsST  HEPABEHCTB, HCIIONB30BATH IS
npeoOpa3oBaHUs CBOWCTBA YHMCIOBBIX HEPABEHCTB.

1,2,4,6,7,9
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Pacrio3HaBaTh JIMHEWHBIC U KBaJIPAaTHBIC HEPABEHCTBA.

PemaTte nMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB,
CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE HEPABEHCTBO, U
pemarh ux; 00CyX aTh NOJYyYECHHbBIE PEILICHHUS.

N300paxaTh pelieHHe HEPaBEHCTBA M CHCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM MPSIMOM, 3alMCBIBATh PEMIEHUE C TOMOIIBIO CHMBOJIOB.
Pemarp kBagpaTHble HEpPaBEHCTBAa, MHCIONb3ysd Trpauueckue
IIPEICTaBIICHHUS.

OcBanBaTh M NPHUMEHITh HEPABEHCTBA IPHU PEUICHUM Pa3IMYHBIX
3a/1a4, B TOM YHUCJIE IIPAKTUKO-OPUEHTUPOBAHHBIX.

OyHKIHAH

21

Pacno3naBaTh BHIBI HM3y4YaeMbIX (PYHKUUH; HWJUIIOCTPUPOBATH
CXEMaTH4eCKH, OOBACHATh PACHOJIOKEHHE Ha  KOOPAHHATHOU

. Kk
riockocTu rpadukoB pyukiuit Buga: y = kx, y=kx +b, y = Y= x2,

y =x3y =+/X, y = |x|B 3aBucHMOCTH OT 3HaueHHiT KOIDDULMEHTOB;
ONMCHIBATh UX CBOMCTBA.

Pacnio3naBaTh KBagpaTuyHyo GpyHKIHIO 110 hopMyIie.

IIpuBOAMTE HpUMEpHl KBAAPATUYHBIX 3ABUCUMOCTEW U3 pPEAJbHOU
KU3HU, (PU3UKH, TEOMETPHHU.

BeisiBasate um 0000maTe ocoOeHHOCTH rpaduka KBaapaTHIHOM
gynkuum y = x%+ bx + C.

Crpouth U u300pakaTh CcXxeMaTH4YeCKu TrpaduKu KBaJIpaTHUYHbBIX
(yHKIMiA, 3a1aHHBIX GOpMyIaMu Buay = ax?,y = ax? + ¢,y = a(X +
p)?,y=ax?+bx +c.

11 2’ 31 41 5’ 6! 7’
8,9
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AHanM3UpoBaTh U MPUMEHATH CBOMCTBA U3YUEHHBIX (DYHKIMH /IS UX
MOCTPOEHUS, B TOM YHUCJIE C TOMOIIBIO IU(DPOBBIX PECYPCOB.

YuciioBeie
OCJIENOBATEIILHOCTHA

21

OcBauBaTh U MPUMEHITh MHACKCHBIE 0003HAYCHHSI, CTPOUTH PEUEBBIC
BBICKA3bIBAaHUSI C HCIIOJIB30BAHUEM TEPMHUHOJIOTUHU, CBSI3AHHOW C
MOHATUEM MOCIIEOBATENBHOCTH.

AHanu3upoBath (QopMylly N-ro Wi€Ha MOCIEAOBATEIIbHOCTU WU
PEKYPPEHTHYIO (POPMYITy U BBIYHCIIATH YJIEHBI MOCIEA0BATEILHOCTEH,
3aJIaHHBIX 3TUMHU (POpMyIIaMHU.

VY craHaBiIMBaTh 3aKOHOMEPHOCTB B IIOCTPOCHHUH MOCIEA0BATEIBHOCTH,
€CJIM BBIITHCAHBI IEPBBIE HECKOJIBKO €€ YJICHOB.

Pacnio3naBaTh apu(p)METHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU TIPH
pa3HBIX CrocoOax 3aaHus.

Pemate 3amaum ¢ ucnonb3oBaHueM — (QopMyn  N-TO  4ieHa
apu(PMETUIECKON U TEOMETPUUIECKON MPOrPECCHil, CYMMBI MEPBBLIX N
YJICHOB.

N300pakath 4eHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPMHATHOM
IIJIOCKOCTH.

PaccMmaTtpuBaths npumepsl MPOLECCOB U SIBJICHUN U3 PEATIbHOW KU3HU,
WUTIOCTPUPYIOIIME HM3MEHEHUE B apu(PMETHUYECKON MpOrpeccuu, B
r€OMETPUYECKON  MPOrpeccuu; Hu300paxaTb COOTBETCTBYIOIIHE
3aBUCUMOCTH rpaduUIeCKHU.

Pemiats 3aa4um, CBI3aHHBIE C YUCIOBBIMU MOCIEAOBATEILHOCTSMH, B
TOM YHCJIC 33/1a41 U3 PEATbHOM KU3HU C UCTIOIh30BaHUEM IU(PPOBHIX

1,2,4,6,7,9
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TEXHOJOTHHA (AIEKTPOHHBIX TaOJHII, TPAPUIECKOTO KAIBKYJISATOpa |
T.IL.).

Pemarp 3amaun Ha CIIOXKHBIE TPOIEHTHI, B TOM YHCJE 3aJadd W3
peanbHOM MPAKTUKH (C UCIIOIB30BAHUEM KAJIBKYIIATOPA).
3HAKOMUTHCS C UCTOPUECH Pa3BUTHS MaTEMaTHUKH.

[ToBTOpEHUE, 22 | AKTyanm3upoBaTh TEPMUHOJOTHIO U OCHOBHBIC ACHCTBUS, cBsi3aHHble | 1, 2, 3,4, 5, 6, 7,
00001IeHHE, C 4YHCIIaMH: HaTypaJlbHOE YHCJIO, TPOCTO€ M COCTAaBHOE 4YHCIa, | 8, 9
CHCTEMaTH3aIs JIETUMOCTb HaTypalIbHBIX YUCEN, IPU3HAKU JICTUMOCTH, IIEJI0€ YUCIIO,
3HAHUH MOJyJIb YHClia, OOBIKHOBEHHAs] W JIeCATHYHAs JIpoOH, CTaHIapPTHBIN

BU/I YKCIIA, apU(PMETUUECKUN KBAAPATHBIA KOPEHb.
Htoro 136
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