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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsieTCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIero oOpa3oBaHMs: OHa
o0OecrieunBaeT W3y4YCHHE JAPYTUX JUCIHUIUIMH, KaK ECTEeCTBEHHO-HAyYyHOTO, TaK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOIOJDKEHUST 00pa30oBaHUs UB
NOBCEAHEBHON JKW3HU. Pa3BuTe y 0oOydaronuMxcsi Hay4HbIX MPEICTABICHUN O
MPOUCXOXKJICHUH W CYIIHOCTH anreOpamdeckux aOCTpakiuid, Crmoco0e OTpaKeHUs
MaTeMaTUYECKOW HayKOW SIBJICHUM M TMPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIU
MaTEMaTUYeCKOro MOJEIIMPOBAaHUS B HAyYHOM MO3HAHWUU U B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PEHUS W KA4YE€CTB MBINUICHUS, HEOOXOIUMBIX JJIS
ajanTali B COBpEeMEHHOM IudpoBoM oOmiecTBe. M3ydenue anreOpnl oOecreunBacT
pa3BUTHE yMEHUs HaOII0JaTh, CpPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM
JNEUCTBUS U BBIBOJBI, (OpMYyIHpOBaTh yTBepxkAcHUA. OCBOEHHME Kypca anreopbl
00€ecreunBaeT pa3BUTUE JIOTMYECKOTO MBIIIJIEHUSI OOYYalOIUXCSA: OHU HCHOJB3YIOT
NEAYKTUBHBIE W WHAYKTUBHBIC pPACCYXXICHHUsA, OOOOIICHHE ¥ KOHKPETH3AIIUIO,
abcTtparupoBanue u aHajgoruto. O0yueHue anredpe mpearnoiaraeT 3HaUUTEIIbHBIM 00bEM
CaMOCTOSITEJIbHOM JIEATETbHOCTH O00YyYarouuxcsi, MO3TOMY CaMOCTOSITEIbHOE pElICHUE
3a/1ay SBJSIETCA peanu3auuei AesiTeIbHOCTHOTO MPUHIMIA O0yUEHHUS.

B crpykType mnporpaMmbl ydeOHOro Kypca «Auredpa» Uisi OCHOBHOIO OOIIEro
o0Opa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIbHO-METOANUYECKUE JIMHHUU:

«Ywucna ¥ BBIYUCIIEHU», «AJreOpandecKkue BEIpaXeHUs», « Y paBHEHUS U1 HEPABEHCTBAY,

«Dynknumy. Kaxmas w3 3TUX COAepiKaTeIbHO-METOINYSCKUX JIMHUA pa3BUBACTCS HA
MPOTSHKEHUU TPEX JIET M3YUYEHUs Kypca, B3aMMOJEHCTBYS C APYTMMH €ro JIMHUSIMH. B
X0Jle M3y4eHUsI y4eOHOTO Kypca OOy4aroluMCsl TPHUXOAMUTCS JOTHYECKU PaCCYXIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM SI3bIK. B CBSI3M C 3TUM B TMporpammy
y4e0HOTO Kypca «Anredpay BKIIOUYEHBI HEKOTOPBIE OCHOBHI JIOTHKH, TIPE/ICTABIICHHBIE BO
BCEX OCHOBHBIX pa3fellax MaTeMaTH4eCKoro oOpa3oBaHUs M CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYalONMMHUCA OCHOB YHHBEPCAIBHOTO MAaTEMaTHYECKOTO  SI3bIKA.
ConeprkaTeabHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sIBIseTCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxkanue JUHUM «Yucna W BBIYUCICHUS» CIY>XKUT OCHOBOW MJISl JaidbHEWIIEro
U3YYCHUS] MATEMAaTUKH, CIOCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS JIOTHYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TMOJb30BATHCS ~ AITOPUTMAMH, a TaKKe
NPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX ISl TOBCETHEBHOW >KW3HH.
Pa3BuTHe MOHATHS O 4YHCIE HAa YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS CBS3aHOC
paIMOHAIBHBIMA W HUPPAlMOHATBHBIMA YHUCIaMH, (OPMUPOBAHUEM TNIPEICTABICHUN O
JNEUCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOEHHUSI UHCIOBOM JIMHUM OTHECEHOK
cpenHemMy o01eMy o0pa3oBaHUIO.



Copnepxkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHCHHsI W HEPAaBEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHHMIO Y OOYyYarOUIUXCs
MaTEeMaTHYEeCKOro arrmapara, He00OX0UMOro JJi PElIeHUs 3a7a4 MaTEMAaTUKH, CMEXHBIX
MPEIMETOB U TPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpaszoBanmsi y4eOHBIM MaTepuan TPYIIHUPYETCS BOKPYT PAMOHAIBHBIX BBIPAKCHHM.
AnreOpa JeMOHCTpUPYET 3HAYE€HHWE MATEeMAaTHKW KakK s3bIKa [JIl IOCTPOEHUs
MaTeMaTHYECKUX MOJIEJIeH, OMCaHUsI IPOIECCOB U SIBJIEHUN peanbHOTro mupa. B 3amaun
oOydeHus anredpe BXOAAT TAKKe JajbHEHIIee pa3BUTHE aITOPUTMHUUECKOTO MBIIICHHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca UH(POPMATUKH, U OBJIAJICHHE HABbIKAMU
JNeAYKTUBHBIX paccyxkaeHnuid. IIpeoOpazoBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU s, CIIOCOOHOCTEHN K MATEMAaTUUYE€CKOMY TBOPYECTRBY.

Conepxkanve  (QyHKIMOHAIBHO-TpAQUUECKOW JIMHUM  HAIEICHO Ha  TOJy4YeHue
o0yJaronuMucs 3HaHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTH4YeCKOW MOJeu JJis
OMUCAaHUSI M WCCIEAOBAaHUSA Pa3HOOOPa3HBIX IPOIIECCOB W SBJICHUN B MPUPOJE U
obmectBe. M3ydenune marepualia COoCOOCTBYET Pa3BUTHUIO Yy OOYYAIOIIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIUYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CHUMBOJIMYECKHUE, TpapuyecKre, BHOCUT BKJIaJl B (POPMUPOBAHUE MPEICTABICHUN O POJIH
MaTEMaTHUKH B pa3BUTUU IUBUINM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHBIM Kypce «Auredpay,
KOTOpPBI BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3feibl coiepxkanusd: «Yucina u
BBIYHCIICHUS», «ANTEOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DyHKIAW.

B coorBerctBUn ¢ yueOHBIM muraHoMm Jjuiies B POIl Obuim BHeceHbI W3MEHEHUs. B
TeMaTUYeCKOe TUTAaHUPOBaHUE 110 anredpe B 7-8 kiaccax qobasiieH 1 yac.

Ha u3yuenue yuebHOro Kypca «Anredpa» orBoaurcs 374 yaca: B 7 kinacce — 136 yaca (4
yaca B HeJlento), B 8 kiacce — 136 ydaca (4 gaca B Henento), B 9 kinacce — 102 yaca (3 gaca
B HEJEIIO).

COAEPKXAHUE OBYUYEHUSA/

KJIACC

Yuciia 1 BBIYUCTCHUSA

JpoOGu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEXOA OT OJHOW (opMmBlI 3amucu Apodeit K
apyrod. [loHATHME palnMOHAIBHOIO YMCIA, 3allMCh, CPABHEHHUE, YIOPSAOYMBAHUE
palMOHANbHBIX 4YHceNl. ApudmMmernyeckue AeUCTBUS C pAlMOHAIBHBIMU YHUCIaMHU.
Pemenue 3a1a4y U3 peaibHOM MPaKTUKKU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJIbHBIM TOKa3aTelIeM: ONpe/eeHne, Mpeodpa3oBaHre BhIPAKEHUIN Ha
OCHOBE OIpe/eNeHus], 3anuch OonpmMX uucen. [IpoueHTsl, 3anuch NPOLEHTOB B BUJE
Ipobu 1 ApoOu B BUAE NMPOLEHTOB. TPy OCHOBHBIC 33Ja4l HAMPOIICHTHI, PEeLICHUE 3a7a4
U3 pEAIbHOU MPAKTUKH.

[IpuMeHeHne NPU3HAKOB JEITUMOCTH, PA3JI0KEHNUE HA MHOKUTENIN HATYPAJIbHbBIX YHCEL.
PeanbHble 3aBUCHMOCTH, B TOM UHKCIe psiMasi 1 0OpaTHAs MPOMOPLUOHATIBHOCTH.



AsredOpanvecKkue BbIpasKeHU s

[lepemeHHbIC, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MepeMeHHOM. JlomycTuMble 3HAUeHUS
nepemMeHHbIX. [lpencraBieHne 3aBUCUMOCTA MEXAY BEIMYMHAMHU B BHUAEC (HOPMYJIBI.
Boruucnenus no gopmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUU, TOXKICCTBEHHO
paBHbIE BBIPAXKEHUS, MpaBUia MPeoOpa3oBaHUS CYMM U MPOU3BEACHHM, MpaBuiia
PACKpBITHSI CKOOOK M MPUBENCHUSI TOJJOOHBIX CIIaracMbIX.

CBoOIICTBa CTENEHU C HATYPaIbHBIM MTOKA3aTEIIEM.

OpHowieHsl 1 MHOTOUJIEHBI. CTeneHb MHOTOUYIEHA. CI0KEHUE, BBIMUTAHUE, YMHOKCHUE
MHOTO4JiIcHOB. DOpMyJibl COKpAIIEHHOTO YMHOXKEHHS: KBaJgpaT CyMMBI U KBaJpaT
pasHoctu. DopMyna  pa3HOCTM  KBajgpaToB.  Pa3moxxkeHWe  MHOrOWICHOB Ha
MHOUTEJIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHHUs, IpaBUiIa IPeoOpa30BaHusl YPaBHEHHUSI, pABHOCHIbHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOTO YpaBHEHMS,
pelIeHne JIMHEVHBIX ypaBHEHMH. (COCTaBICHHME YPABHEHHWU IO YCJIOBUIO 33J1ayu.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBIK YPABHEHHM.

JIuneiiHOe ypaBHEHHUE C JIBYMsI IEPEMEHHBIMU U €ro rpaduk. CucreMa ABYX JUHEHHBIX
ypaBHEHUN ¢ JByMs THEpeMEHHbIMU. PelleHne cucTeM ypaBHEHUH CIOCOOOM
MOACTAaHOBKH. [ [puMeps! perennst TEKCTOBBIX 3a[1a4 C IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopannata To4yku Ha mpsMor. UMCIIOBBIE NMPOMEXKYTKH. PaccrosHue mexay IAByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[TpsimoyronbHast cucrema koopauHaT, ocu OX m Oy. AOcuucca U opJMHaTa TOYKH Ha
KOOpJIMHATHOM TuIocKocTU. [lpumepnl rpadukoB, 3amaHHbIX Gopmynamu. YrteHue
rpadukoB peanbHbiXx 3aBucuMocTeil. [lonarue pyukmuu. ['paduk dynkumu. CoiicTBa
bynkmii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux dynxmum y = |x|. I'paduueckoe
pelIeHUE JUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KJIACC
Yucaa u BbIYUCICHUS
KBangpaTHbiii kopeHb u3 uucia. [lonarue 00 uppanmoHaqbHOM uwucie. JlecsTuuHbie
npUOIMKEHUST UppalMOHANBHBIX uncen. CBoiicTBa apudMeTHUeCKuX KBaAPaTHBIX
KOpHEH M MX MPUMEHEHHE K MPEoOpPa30BaHUIO YHCIOBBIX BBHIPAKCHHUN M BBIUMCICHUSIM.
JleCTBUTENBHBIC YHCIIA.
CreneHb C 1ebIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHAs 3alMCh YKCIa.

AJirefpanyeckne BbIPaKeHHs

KBagpatHelii TpEXWieH, pa3ioKeHHE KBaJpaTHOTO TpEXWIeHa Ha MHOXHTEIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CioxeHue,
BBIYMTAHUE, YMHOXKCHUE, ACIICHHE alTreOpandecKux Apooeii. PanmoHansHble BEIpaKESHUSN
UX Tpeodpa3oBaHMe.



YpaBHeHMs U HEPAaBEHCTBA

KBangpatHoe ypaBHeHme, popMyia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pelienrie ypaBHeHUMN, CBOISIIMXCS K JUHEWHBIM M KBajJpaTHBIM. [Ipocreiime apoOHO-
palMoOHaJIbHbIE YPABHEHMUSI.

['paduyeckas uHTEpIpeTalMs YpaBHEHUH C JIBYMS MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
ypaBHEHUN C ABYMs IIEpeMEHHBIMU. [IpuMephl pelieHusi CUCTeM HEJIMHEHHBIX ypaBHEHUN
C IBYMsl IIEPEMEHHBIMH.

Pelrienre TeKCTOBBIX 3a71a4 aJIre0OpandecKrM CIIOCOOOM.

YucnoBble HEpPAaBEHCTBA W HX CBOMCTBA. HepaBEeHCTBO C OJHOM IIEPEMEHHOM.
PaBHOCHJIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOM MepeMeHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTb ONpeneneHus U MHOXKECTBO 3HAYEHUH (PYHKIMH.
CrniocoOsbI 3a1aHus QyHKLIUM.

I'padux dynkuuu. Ytenue cBoiictB QyHkiuu mno e€ rpaduxy. [lpumeps rpadukon
(GYHKIM, OTpaXkarouX peaabHbIe POIECCHI.

@OyHKUMY, ONUCHIBAIOLIUE MPSAMYI0 U OOpaTHYIO NPONOPLUUOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduxn. Oyuxupn Y = X5,y = X°, ¥ =Vx, y=|X|. ['padudeckoe pelrenne ypaBHeHHH 1
CHUCTEM YpPaBHEHHM.

9 KJIACC
Yucsaa u BbIYMCJICHUS
PanmonanbHbie yncia, UppalMoHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHbIE ACCATUYHBIE
JnpoOu. MHOKECTBO JIEUCTBUTEIBHBIX YHUCEII, JEUCTBUTEIbHBIE YHCIa KaK OCCKOHEUHBIE
JIeCATUYHbIe JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXIY MHOXECTBOM
JEUCTBUTEIBHBIX YUCE U KOOPIAUHATHOM IPSIMOM.

CpaBHeHue JNEUCTBUTEIBHBIX qucern, apudmeTrdeckue JEUCTBUS C
JEeUCTBUTEILHBIMU YHCIIAMH.
Pasmepsl  00BEKTOB OKPY>KarOIIEro MHpa, JUTUTENBHOCTD MIPOIIECCOB B

OKPYXaroIIEM MUPE.
[IpubnmxEHHOE 3HAYCHHE BEIWYUHBI, TOYHOCTh NpUOMKEeHUs. OKpyrJIeHHUE 4YHCEl.
[IpuknIKa ¥ OLIEHKA PE3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOe ypaBHeHHE. PelleHne ypaBHEHMM, CBOIAIIMXCA K JUHEWHbIM. KBanpaTHoe
ypaBHeHHE. PelieHne ypaBHEHHM, CBOIAIIMXCA K KBAJIPATHBIM.

bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHUNW TPETbEM W YETBEPTOMU
CTEIEHEN Pa3I0KECHUEM HA MHOKUTEIIN.

Pemenne  gpoOHO-pallMOHANBHBIX  ypaBHeHHM.  PemieHne  TEKCTOBBIX — 3ajad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEpPEMEHHBIMU M ero rpaduk. Pemienue cucrem AByX JHMHEWHBIX
YPAaBHEHMHU C ABYyMS IEPEMEHHBIMU. PellieHne cucrem IByX ypaBHEHUM, OJTHO



U3 KOTOpBIX JHHEHHOE, a Jpyroe — BTOpoi cTemeHu. I 'paduyeckass MHTEepHpeTanus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PemnieHne TekCTOBBIX 3ajjauy  anreOpanvyeckuM CIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OAHOM mnepeMeHHOW. KBajgpatHele HepaBeHcTBa. ['paduueckast
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKIUU
KBagparnunas pynkius, e€ rpaduk u cBoiictba. [lapadona, KoopAMHATEI BEPIIUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

Tpadukn dyncunii: y = £x, y= Ax+b, y=", y=x3y = Vx y=l,
X
1 UX CBOMCTBA.

YuciioBBIe IOCTIE10BATEILHOCTH U NPOrPECCHH

[ToHsiTHE YMCIOBOM MOCIENOBATEIBHOCTH. 3alaHAE MOCIEA0BATEIBHOCTH PEKYPPEHTHON
dbopmyoii u popmyIoi N-ro yjieHa.

Apudmernueckass W reomeTpuueckas — nporpeccuu. Dopmynsl  N-TO  4jeHa
apu(PMETUIECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N YICHOB.
N300paxkeHne WiIeHOB apU(PMETUYECKOH M T€OMETPUUYECKOM MPOTrpeccuil TOYKAMH Ha
KOOPJIMHATHOM TIIOCKOCTH. JIMHEWHBII MW SKCNOHEHUHANbHBIA poCT. CIioXKHbIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3ynabTaThI OCBOCHUS POrPaMMBI y4eOHOTO Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUSA

BrinonnasaTe, couetass yCTHbIE U NMUCHMEHHBIC MPUEMBI, apu(dMETHUECKHE IEUCTBUS C
paIoHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YUCIOBBIX BBIPAKCHHUM, MPUMEHSITH PAa3HOOOpa3HBIC CHOCOOBI U
NpUEMBI BBIUMCIICHUSI 3HAUCHUH JTPOOHBIX BBIPAKECHUN, COACPIKANTUX OOBIKHOBEHHBIE U
JeCATHIHBIC IPOOH.

[lepexoauTh OT OTHOM (POPMBI 3aITUCH YUCEI K APYTroi (MpeoOpa3oBhIBATh MECATUIHYIO
IpoOdb B  OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBaTh H YHOPSAOYMBATH pAIlMOHAJBHBIC YHCTIA.

OKpyrasTh yucna.

BrIMOTHATE MPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUN, OIICHKY 3HAUYCHUN YHCIIOBBIX
BbIpaXEHUI. BBIMOMHATH AEMCTBHS CO CTETIEHSAMHU C HATYypPaJIbHBIMHU MOKA3aTENISMU.
[TpuMeHsATh PU3HAKU JEIUMOCTH, Pa3I0KEeHHE Ha MHOKUTEIN HaTypaIbHBIX YHCEIL.



PemaTh TpaKTHKO-OPHEHTUPOBAHHBIC 33Ja4M, CBS3aHHBIC C OTHOIICHUEM BEIIMYHH,
IIPOIOPITMOHAILHOCTRIO  BEJIMYMH, IPOICHTAMH, HMHTEPIPETUPOBATH  PE3yJIbTaThI
peleHus 3a1a4 ¢ YIETOM OTpaHHYEHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpHUBaEMBbIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonp30BaTh aiareOpavyeckyrdo  TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATh €€ B
IPOIIECCE OCBOCHHS YU€OHOTr0 MaTepuraa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAKCHHUM MTPH 33JAHHBIX 3HAYCHUSX TEPEMEHHBIX.
BeImonHATE peoOpa3zoBaHus LEJIOT0 BIPAXKEHHS] B MHOTOWIEH MTPUBEAECHUEM 10100HBIX
cllaraeMblX, paCKpbITUEM CKOOOK.

BBITIONHAT YMHOXEHUE OJHOWICHa HAa MHOIOYJIEH M MHOrOWIEHa Ha MHOI'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3JI0KEHUE MHOIOYJIECHOB HAa MHOYKHTEIW C IOMOUIBIO BBIHECEHMS 32
CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU CllaraéMbIX, MpUMEHEHUs (opmyn
COKpAIEHHOIO YMHOXECHHUS.

[TpumensaTh mnpeoOpa3oBaHHMs MHOTOWIEHOB JUIsl  PELIEHUS  pa3iM4YHbIX 3a/ady U3
MaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh  CBOWCTBA  CTEMEHEM  C  HATYPAJbHBIMH  IIOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBUia MEPEX0OAa OT
VCXOJHOTO yYpaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTh, SBIAETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METo bl MPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.
[TonGupare mpuMepsl Mmap 4YHCes, SBISIOIIMXCS PEIICHUEM JMHEHHOro YypaBHEHHUS C
JIBYMsI IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOW TUIOCKOCTUM TpauK JHMHEWHOrO YpPaBHEHHS C JBYMS
NEPEMEHHBIMHU, MOJIb3YSICh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.
Pemate cuctembl OBYX JMHEWHBIX YPABHEHUN C NIBYMsI IIEPEMEHHBIMU, B TOM YHUCJIE
rpaduyuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPABHEHHWE WIIM CUCTEMY JIMHEWHBIX YPABHEHUW 10
YCIOBUIO 3aJa4d, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4d
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKIMHA

N3o00paxkaTb Ha KOOPJAWHATHOW TMPSMOW TOYKHU, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJIbI, 3alMCHIBATh YHCIJIOBBIE IIPOMEXYTKH HA
anre0panvyeckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IIJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpPJAWHATAM, CTPOUTH
rpaduxu nuHeHbIX QyHKkunid. CTpouth rpaduk QyHKIHMH Y = |x|.



OnuceiBaTh C TOMONIBI0 (DYHKIIMH HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEITMUYNHAMH:
CKOPOCTb, BpEMsl, pacCcTOsSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue PyHKIIUN IO 3HAYCHHIO €€ apTryMEeHTa.

[TornmaTts Tpadudeckuii cnocod MpencTaBIeHUsS U aHaTM3a HHPOPMAIIUH, U3BJICKATh U
UHTEPIIPETUPOBATH HH(DOPMAIIHUIO U3 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMbI Y4eOHOTO Kypca K KOHILy oOyueHus B 8
KJj1acce:

Yuciia 1 BbIYUCJICHUS

Hcnonb30BaTh HaydallbHBIE MPEACTABICHUS O MHOYKECTBE JICUCTBUTEIBHBIX YHUCEN IS
CpaBHEHMS, OKPYIJICHUSI M BBIUMCICHUM, N300paxaTh JNCHUCTBUTEIbHBIC YHUCIa TOYKAMHU
Ha KOOPJIMHATHOU MPSIMOM.

[IpuMeHsATh TOHSATHE apU(DMETHUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOpPHHU, HCHOJIb3ysl MPU HEOOXOAMMOCTH KaJbKYJISATOP, BBIMOJHITH MPeoOpa3zoBaHUs
BBIPAKECHUH, COJEPKAILINX KBAAPATHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEM.
Hcrnonb30oBaTh 3amucH OOJBIIMX M MaJbIX YHUCEN C MOMOIIBIO JCCATUYHBIX ApoOeil u
creneneii yucina 10.

AJuredpanvecKkue BbIpasKeHUs

[IpuMeHSTh OHSATHE CTETIEHU C LIEJIBIM TTOKa3aTeIeM, BBITIOIHATH TPeoOpa3oBaHuUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C LEJIBIM ITOKA3aTEIIEM.

BreImoaaaTh TOXJCCTBEHHBbIC MPEOOpa30BaHUsI PAlMOHAJBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.
PacknanpiBaTh KBaJIpaTHBIA TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTH npeoOpa3oBaHusl BBIpAKEHUN JUIS PEIICHUS Pa3IUYHBbIX 3a7a4
W3 MaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHElHbIC, KBAAPATHBIE YPABHEHUS U PAIMOHAIBHBIC YPABHEHHUS, CBOISIIIUECS K
HUM, CUCTEMBI IBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOANUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMeHeHueM rpaduuecKuX MpeICTaBleHni (YCTaHABIMBATh, UMEET JIU YPAaBHCHUE WU
CUCTEMa ypaBHEHUH peIlIEHUs], €CIH UMEET, TO CKOJIbKO, U TIPOYEe).

[lepexoauTs OT cioBecHOW (OPMYIHUPOBKU 3a7adu K e€ anreOpandecKoil MOJENH C
MIOMOIIIBI0 COCTAaBJICHUSI YPABHEHHS WA CUCTEMbl ypaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MOJYyYECHHBIN pPE3yJIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs1 CPAaBHEHMUS, OLIEHKU, PEIIaThIMHENHbIC
HEPaBEHCTBA C OJHOW MEPEMEHHOM U MX CUCTEMBI, AaBaTh TpaUUECKyI0 WIUTFOCTPALINIO
MHOYECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKIUU

[loHuMaTh ¥W HCHOJIB30BaTh (PYHKIMOHAIBHBIC TOHATHS M SI3bIK  (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYCHMsI), OMNpEAeNATh 3HadeHHWE (QYHKIUH TI0 3HAYCHUIO
apryMeHTa, OIpeesaTh CBOMCTBA (DYHKIIUHU IO €€ TpaduKy.

CTpOffITL rpaduKu dJIeMEHTapHBIX (QYHKITUN BUIA:

y=",y=x2 y= x3,y= Vx, 7y = |x|, onuchIBaTh cBOICTBA UMCIIOBOI (yHKIIH
X

1o e€ rpauky.

[IpeameTHbIE pe3ynabTaThl OCBOCHUS MPOTPAMMbI Y4eOHOTO Kypca K KOHILy oOydeHus B 9
KJiacce:

Yucjia 1 BbIYUCIEHUS

CpaBHI/IBaTB H YIIOPAAOYUBATH PALIMOHAJIBHBIC U UPPATUOHAJIBHBIC YHUCJIA.

BreInmoaaaTe apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHH C panrOHaJIbHBIMHN YUCJIaMH, COUCTAasA YCTHLIC U
ITMCBMCHHBIC HpI/IéMBI, BBIIIOJIHATDH BBIYUCIICHWA C UPpPallOHAJIbHBIMH YU CJIaMU.
HaXOI[I/ITB 3HAQYCHUS CTEIICHEH C OEJIbIMHU IMTOKA3aTCIAMHU 1 KOpHCﬁ, BBIYHCJIATh 3HAYCHUA
YHCJIOBBIX BBIpa)KCHHﬁ.

OKpYFJIHTI) I[GﬁCTBHTGJ'IBHBIG 4qKciia, BBIIIOJHATL IIPUKUIAKY PC3yJibTaTa BBIQHCHCHHﬁ,
OICHKY YHCJIOBBIX BBIpa)KCHHﬁ.

YpaBHeHMs U HEPABEHCTBA

Pemlare JMHENHBIE W KBaApaTHBIE YPABHEHUS, YPABHEHUS, CBOJSIIMECA K HUM,
npocTerime ApoOHO-pallMOHATIbHBIE YPaBHEHUSI.

Pemate cucteMsl AByX JIMHEMHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU U CHCTEMBI JABYX
YPAaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemare TekcToBble 3a1auM anreOpanyeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHMUS
YPABHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUA U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
IPUMEHEHUEM IpapUuecKuX MpeAcTaBlieHui (ycTaHaBIUBaTh, UMEET JIM YpPaBHEHUE WU
CUCTEMa ypaBHEHUH pEeIlIEHUs, €CIH UMEET, TO CKOJIbKO, U TIPOYEe).

Pemare nuHeilHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxaTh peIlIeHHe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alUCHIBATH PEIIEHUE C IOMOILIBIO CUMBOJIOB.

Pemlatb cUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOU
IIPSAIMOM, 3aIIMChIBATh PELICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacnio3naBath GyHKIMM  MU3y4eHHBIX BHAOB. lloka3piBaTh CXeMaTHUECKU
pacrosoXeHne Ha KOOPAUWHATHOM IUJIOCKOCTH TpadukoB (YHKUIUN Buma: y = KX,

y=#x+b, y= kT y=ax2+bx+c, y= x3, y= Vx,y=|x| B 3aBucuMOCTH
pe

OT 3Ha4Y€HUI KOI(DPHUIIMEHTOB, ONMUCHIBATH CBONCTBA (QYHKIIUM.



Crpouts U Uu300paxaTh CXEMaTU4YeCKH TpaduKH KBagpaTUYHBIX (YHKIHH,
OTMCHIBATH CBOWMCTBA KBAAPATHUHBIX (DYHKIUIL 110 UX rpaduKam.

Pacno3naBath KBaJpaTUYHYI0 (YHKLIUIO 1O (POopMyse, NPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKUIUH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEI0BATETBHOCTH U NPOIPECCUH

Pacnio3naBath apuMeTHYECKYI0 U TEOMETPUUECKYIO MPOTPECCHH MPU Pa3HBIXCIIOCO0aX
3a/1aHMUSL.

BoINOMHATE BRIYUCIICHUS C UCTIOIB30BaHUEM (hOPMYIT N-T0 uieHa apupMETHIECKONN
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.
Pemars 3amaum, cBsi3aHHBIE C YHCIOBBIMH ITOCIEAOBATEIBHOCTAMH, B TOM YHUCIE331a4U
U3 peaJIbHOM KU3HHU (C UCIIOIb30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pasznena KonnyecTBo(OCHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca JacoB coepKaHUE
Yucna v BBIYUCTICHUS. 15 [Tousatue CucreMaTH3UPOBATH U 000ralIATh 3HAHUS
PanmoHnanbHbIE YMCIIa PAlMOHAIIBHOTO YUCa. |00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
Apudmernueckue CpaBHMBATB H YNIOPSII0YMBATH AP00H, TpeoOpa3oBbIBas MpU
NEeNCTBUS HEO0OXOAMMOCTHU JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yrciamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PAlMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJlbHbIM
[MOKa3aTeJIEM.
PemieHre 0OCHOBHBIX
3aj1a4 Ha Ipoou,
[TPOLICHTHI

13 pealbHON
MPAKTUKH.

[Ipu3HaKy AEIUMOCTH,
pa3ioKeHus

Ha MHOKUTEIN
HATYpaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
NECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],
coJiepKainx OOBIKHOBEHHBIE U JIECATUYHBIC APOOH:
3aMEHSTh PU HEOOXOAUMOCTH AECATUUHYIO TPOOb
OOBIKHOBEHHOM M OOBIKHOBEHHYIO I€CATUYHON, IPUBOAUTD
BhIpaxkeHue K popMe, Hanbosiee y100HOM JJ1s1 BEIYMCIICHUH,
MpeoOpa3oBbIBATH APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE U
NeJIeHNe ECSITUYHBIX Ipo0ei K AEMCTBUSIM C LEIbIMU
YMCIIAMH.

I[IpuBOAUTH YHCIOBBIC U OYKBEHHbIE IPUMEPbI CTETICHHC
HATypaJIbHBIM TOKa3aTesieM, OOBSICHSS 3HaUSHHs] OCHOBAHMUSI
CTENEHU M MOKa3aTessl CTENEHU, HaXOAUTh 3HaYEHUs
crenenel Buaa @’ (a — moboe paMoOHAILHOE YKCIIO, N —
HATypaJbHOE YKCIIO).

11
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PeanbHbie IMoHuMAaTHL CMBICH 3aITUCH OOJIBIIINX YHUCEN C TOMOIIBIO
3aBUCUMOCTH. [IpsiMasin  [mecaTUUHBIX ApoOeH u creneHer yncia 10, npuMeHsATh UXB
oOpaTHas pEAIbHBIX CUTYyaIUsIX.

[IPONIOPLMOHAIBHOCTH  ([IpUMEeHSATHh IPU3HAKH JICTUMOCTH, Pa3I0KCHUS HAMHOKUTEITH
HATypaJbHBIX YHCEIL.

PemaTh 3a1a4u Ha 4acTH, IPOLICHTHI, MPOTIOPIIUH,

Ha HaXxOXKJICHUE ApoOH (MPOLIEHTA) OT BEJIMYUHBI U
BEJTMYMHBI 110 €€ 1poOu (IIPOLIEHTY ), ApOoOH (IIPOIICHTA),
KOTOPBIN COCTABJISIET OJ[HA BEJIMUMHA OT JIPYTOM.
[IpuBOAUTH, pa30MpPaTh, OLEHUBATH PA3TUYHBIC PEIICHNUS,
3aMKCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATH, ONTUPASCH HA OTIPEICTICHUS,
MPSMO MPOTIOPITUOHANIBHBIC U 00PAaTHO MPOMOPIIMOHATBHBIC
3aBUCUMOCTH MEX]ly BEIMYMHAMH; PUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH M3 peaJbHOTO MHPA, U3 APYTHX YIeOHBIX
MPEAMETOB.

PemiaTh pakTUKO-OPUEHTUPOBAHHBIC 3a7]a4M Ha APOOH,
MPOIICHTHI, MPSMYI0 U OOpaTHYIO MPOMOPIIMOHATEHOCTH,

[PONOPLUHU

Anrebpanyeckue 45 byKkBeHHBIE OBaagers anredpanyecko TEPMUHOJIOTHEN U CUMBOJIMKOM,
BBIPKCHUS BBIPAKEHUSI. NPUMEHATH €€ B MPOIIECCEe OCBOCHUS yueOHOro MaTepuara.

IlepemeHHBIE. HaxoanTh 3HaueHUs OYKBEHHBIX BBIPAKCHHM NP 3aJJaHHBIX

JlomycTrmblie 3HaYCHUSIX OYKB; BBIIIOJHATH BEIYUCICHUS 110 (POPMYJIIaM.

3HAYCHMUS BbInoJHATHL IPe0Opa30BaHus IIEJI0TO BRIPAKCHUSB

MEePEMEHHBIX. MHOTOYJICH MTPUBEACHUEM NOJOOHBIX ClIaraeMbIX,

DopMyIIbL. PacKpbITUEM CKOOOK. BBHINOIHATH YMHOXEHUE OTHOUIICHA

12
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[Ipeobpa3zoBanue
OYKBEHHBIX

CKOOOK 1 IMPUBCACHHUC

CBoiicTBa CTEIICHHC
HATYpAJIbHBIM
MMOKa3aTeIeM.
MHOTOYJICHEI.
Cnoxenue,
BEIUMTAHHE,
YMHOKEHUE
MHOTOYJICHOB.
DopMyJbl
COKpAILIEHHOTO
YMHOXCHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHOXKUTEIN

BBIPKEHUI, PACKPBITHE

[MOIOOHBIX ClIAaracMBbIX.

Ha MHOTOWIEH U MHOTO4JIEHAa HA MHOTOYJIEH, PUMEHATH
(dbopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcyumecTBIATH Pa310KEHNE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIEro MHOKUTET,
MpUMEHEHUs (OPMYIIBI pa3HOCTH KBAJPaTOB, POpMyI
COKpAaLIEHHOIO YMHOKEHUSI.

[IpuMeHATH IpeoOpa30BaHNE MHOTOUJICHOB ISl PEIICHUS
pa3IMYHBIX 33]]a4 U3 MATEMATUKH, CMEKHBIX ITPEAMETOB, U3
peanbHON NMPAKTHUKHU.

3HAKOMHUTBHCS ¢ HCTOPHEH PAa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA

45

'YpaBHEeHUE, paBUIIa
peoOpa3oBaHUs
YpaBHEHHUS,
PaBHOCUJIBHOCTh
YPaBHEHMUM.
JInHeliHOe ypaBHEHUE

PelmiaTh TMHEHOE YpaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEHAS MPABWJIA MIEPEX0/Ia OT UCXOIHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npoctoro Buja. [lpoepsrs,
SBJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPAaBHEHHUS.
I[lon0upaTs mpuMepbI Nap YKCE, IBISIONIUXCS PEIICHUEM
JTMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.

13
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C OJTHOM IEPEMEHHOMU,
PEILICHUE JTUHEUHBIX
ypaBHEHUN. Pelienue
3a/1a4 C IOMOUIBIO
YPaBHEHUM.

JInHelHOE YypaBHEHHUE C
NIBYMSI IEPEMEHHBIMU U
ero rpaduk. Cuctema
NIBYXJIMHEMHBIX
YPaBHEHU C JBYyMS
[IEpEMEHHBIMU

CTpouTth B KOOPJIMHATHON IMJIOCKOCTU TpapuK JTMHEWHOTO
YpaBHEHUS C JIByMs MEPEMEHHBIMU; TOJB3YACh TpaduKom,
NMPUBOAUTH IPUMEPbI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI IBYX JJMHENHBIX YPABHCHUNC
NIBYMsSI IEPEMEHHBIMH.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WUJIU CUCTEMY
YPaBHEHHMH MO YCIIOBUIO 33141, UHTEPIIPETUPOBATHB
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4¥ ITOJIyYEHHbIN
pe3yabTar

KoopauHatel 1 rpaduku.
DyHKIUU

25

KoopannaTta Touku
Ha nipsiMoil. YucnoBbie
[TPOMEKYTKHU.
PaccrosiHne Mexy
NBYMsI TOUKaMU
KOOpJIUHATHOMU
MPSIMO.
[IpsimoyrosbHas
CUCTEMa KOOPAUHAT
Ha IUIOCKOCTH.

[ Ipumeps rpaduKoB,
3aIaHHBIX
bopMynamu.

MN300pakaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIINE 33JTaHHBIM KOOpAUHATAM, Ty4d, OTPE3KH,
WHTEPBAJIbL; 3aMMCHIBATh X HA aJreOpandecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YHCTIE

C IIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

[IpuMeHsATh, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPAPUIECKUI CIIOCOO MTPEACTABICHUSIU
aHaIM3a pa3HOOOPA3HON KU3HEHHOW HH(POPMAIIUH.
OcBauBaTh noHaTHE QYHKIINH, OBJIA/ICBAThH

(b YyHKIIMOHATEHOW TEPMUHOJIOTHEH.

Pacno3naBath JuHEHHY0 QyHKIMIO Y = KX + b,
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Yrenue rpadukoB
peanbHBIX
3aBUCUMOCTEM.
[TonsaTre GyHKIMH.
[ paduk GyHKIIHUH.
CBoiicTBa QYHKITHIA.
Jluneiinas QyHkius.

ONKMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 urmeHToB K u b.

Crponth rpadguku 1vuHeHHON GyHKIMHA, QYHKIUHA Y =| X |.
Hcnoub3oBaTh HM(ppoBbIE pecypehl 11 IOCTPOEHUS
rpa@uKkoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[ [prBOINUTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
[TPOLIECCAX U SIBJICHUSX

[locTpoenue rpaduka
TMHENHON QYHKITUY.
['padux pyHkumn
y =| x|
[ToBTOpEeHUE 1 00001IEHNE 6 [loBTOpEHUE Boi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPaBHEHUS
OCHOBHBIX IOHATUIH YKCEJl, BBIYUCICHU, TPeoOpa30BaHUil BBIPAXKEHHUI,
METO/I0B Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATL CAMOKOHTPOJIb BHITIOJIHAEMbIX IEUCTBHI U
3HAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
[MOCTPOCHHUM.
Pemiates 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHMSA JIJIsl peIlieHUs 3a/1a4 U3 APYTUX
[IPEIMETOB.
PemiaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCco0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 136

YACOB I1O ITPOI'PAMME
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8 KUIIACC

HaumenoBanue pasznena KomuuectBo(OCHOBHOE OcCHOBHBIE BUJIbI I€ITEILHOCTH 00yUYarOIIUXCS
(TemBbI) Kypca JacoB COJIep)KaHue

Uucna u BEIYUCIICHUS. 25 KBanpaTtHbIil KOpEHD DopMyJIUPOBATH ONpeeIeHre KBAIPATHOrO KOPHSIN3

KBazgpaTHble KOPHU

13 yucia. [loustue 06

MppaluoHaIbHOM
yucie. JlecaTudHbIe
MPUOITNKEHUS
MpparmoHaIbHbIX
quces.
JleficTBUTENBHBIC
yucna. CpaBHeHHE
TTIEUCTBUTEIILHBIX
qucer.

'YpaBHEHHE BUIA

x> = a. CoiicTBa

apuPpMETHIECKUX

KBaJ[PAaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUU,
COJIEPIKaIIIIX
KBaJIpaTHBIC KOPHU

yucia, apupMEeTHIECKOro KBaJIpaTHOTO KOPHSI.
IIprMeHATH Ollepalnio U3BJICUEHUS KBAIPATHOTO KOPHS U3
YKCia, HCMOJb3YSl TPU HEOOXOUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMHU U
NECATUYHBIMU JPOOSMHU.

CpaBHUBATH U yNOPSAA0YMBATH PALMOHAIBHBIE U
MPPAMOHAIBHBIE YHCIIA, 3alMCAHHBIE C MOMOIIBIO
KBaJIPaTHBIX KOPHEM.

Wccte1oBaTh ypaBHEHHE X° = @, HAXOAHTH TOYHBIC U
npubInKEHHBIE KopHU Tipu a > 0.

HMccaeaoBaTh CBOMCTBA KBAIPATHBIX KOPHEU, ITPOBOIA
YHCIJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISITOPa
(KoMIbIOTEPA).

/loka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh X JUIsl TPeoOpa3oBaHus BRIPAKESHUH.
BoInoJHATH NPeo0pa30BaHUsA BHIPAKECHUI, COJEpKAIINX
KBaJ[paTHbIC KOPHU. BhIpaxaTh nepeMeHHbIC

13 FEOMETPUYECKUX U pu3nueckux Gopmyi.

Bb1uncasaTh 3HAYEHUA BBIPAXKECHUHN, COAEPKALINX
KBaJpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KAJIbKYJISITOP.
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Hcnoab30BaTh B XO/€ PEIIECHUA 3a/1a4 JJIEMEHTapHbIE
[PECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJIMYUH.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yruiciia U BEIYUCIICHUS.

CTereHb C LeIbIM

DopMyJTHPOBATH OMPeieIeHUe CTETICHU C LIEeJIbIM

CreneHsp ¢ LeNbIM [IOKA3aTEIEM. [TOKA3aTEJIEM.

[TOKA3aTeJIEM CranpapTHas 3anMCh IIpencTaBiasiTh 3alIUCh OOJBITUX U MAJIBIX YHCEIT
quca. B CTaHJapTHOM BUJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenexu 10.
OKPY’KaroLIEro MUpa HMcnoab30BaTh 3alMCh YUCENl B CTAHAAPTHOM BHJIE
(OT BJIEMEHTApPHBIX 11 BRIPOKEHUST pa3MepoB OOBEKTOB, JJIUTEIBHOCTH
YaCTHIL [IPOLIECCOB B OKPYXKAIOLIEM MUpE.
110 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
00BEKTOB), Y WIJIIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHUC
NJTATEIIbHOCTh [[EJIBIM TTOKa3aTEIIEM.
[IPOLIECCOB [IpuMeHSTH CBOMCTBA CTETICHU TSl PpeoOpa3oBaHus
B OKPYJKAIOILIEM MUpE.  BBIPAXKECHUU, COAEPKALINUX CTEIIEHU C LEIBIM ITOKA3aTEIEM.
CBoliCcTBa CTEIIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3alIMCaHHBIMU
C LICJIBIM [IOKA3aTelIeM B CTAaHJAAPTHOM BUJIE (YMHOKEHHE, JIEJIEHUE, BO3BEICHUEB

CTETICHB)

Anrebpandeckue KBanparnslii Pacno3HaBaTh KBaJIPATHBIN TPEXUJICH, YCTAHABIINBATH

BbIpakKeHUs. KBaipaTHbIii TPEXUJIEH. BO3MOYKHOCTh €0 Pa30KEeHUsI HA MHOKHUTEIH.

TPEXUIECH Paznoxenne PackiaabiBaTh HA MHOKUTEIU KBAJIPATHBIN TPEXUIICHC
KBaJPaTHOIO HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUseHa
Ha MHOXXUTEIIU

Anrebpanyeckue
BBIPKCHUS.
Anrebpandeckast 1poob

18

AnreOpandeckas
npo6b. JlomycTumeie
3HAYCHUS
MepEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BEIPKCHHUSL.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npoou. CokpaileHue
poOeii.

CrnoXeHue, BRIYUTaHHE,
YMHOKCHHE U JICJICHNE
anreOpandecKux
poOeii.
[IpeoOpazoBanue
BBIPAKCHUU,

coJiep KaImx
anreOpanyeckue
npoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00J1acTh ONpeAesICHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BbINOJIHATH YHUCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHUE JpOOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpA.
DopMyIMPOBAaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
NpoOU 1 MPUMEHATH €ro [l IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA C aaredpanyeckKuMu ApoOsMH.
[IpuMeHATh peoOpa30BaHUsl BRIPAKEHUN JJI PEIICHUS
3ajnad. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
FEOMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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Cucrtembl ypaBHEHUI

NBYMsI [IEPEMEHHBIMH,
ero rpaduk, npuMepbl
[pELICHUs] YPABHEHUH B
[[EJIbIX YUCTIaX.

Pemenue cucreM aByx
NIMHENHBIX YPaBHEHUN

YpaBHEHUS U HEPABEHCTBA. 21 KBangpaTHoe Pacno3HaBaTh KBaJIpaTHBIEC YPABHEHHUS.

KBazgpaTHble ypaBHEHUS ypaBHeHue. Hermonnoe  3ammcebiBaTh popmyJiy KOpHEH KBapaTHOTO YpaBHEHUS;
KBaJpaTHOE YPABHEHUE. |pellaTh KBAJPaTHbIE YPABHEHUSI — MOJIHBIC U HETIOJIHBIC.
Dopmylia KOpHEN IIpoBoauTH NMpOCTEHIINE UCCAETOBAHUS KBAJIPATHBIX
KBAaJPaTHOTO YPABHEHHI.
ypaBHeHus. Teopema PemiaTs ypaBHeHMs1, CBOASAIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHUN, Ha0s1101aTh 1 aHAJIU3MPOBATD CBA3b MEXIY KOPHSIMH U
CBOJSALLUXCS KOA(pPUIIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBaIPAaTHBIM. dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYyIO -
[Ipocreiime 1poOHO-  TEeOpeMy, MPUMEHATH 3TH TEOPEMBI ISl PEIICHUS
[PallMOHAJIbHBIE 3azad4.
YPaBHEHHS. PemiaTh TeKCTOBBIE 321a4H aJTeOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXO/IUTh OT CIOBECHOU (POPMYITUPOBKH YCIOBHUS 3aJaUNK
3a/1a4 C IOMOLIBIO anredpandeckoi MoJIeIM MyTEM COCTaBIICHUS! YPABHEHMS;
KBaJPATHBIX pelaTh COCTABICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YPABHEHHUI pE3yapTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 17 JIuneniHoe ypaBHeHuec  [Pacno3HaBaTh JIMHEWHBIE YPABHEHUS C IBYMs

[IEPEMEHHBIMU.

CrpouTh rpaduky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HCI0J1b3Ys LM(POBHIE PeCypPChl.

Pa3iauuyaTth napassenbHble U IEPECEKAIOIINECS ITPSAMBIE
110 UX YPAaBHEHUSM.

PemiaTs cucTeMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs

[IEPEMEHHBIMU I10ICTAHOBKOU U CIIOKEHUEM.
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C IBYMsI
[IepPEMEHHBIMM.

[ Iprmeps! pemenus
CHCTEM HEJIUHEHHBIX
YpPaBHEHUM C ABYMSI
[EPEMEHHBIMU.
['paduueckas
WHTEpIIpeTalus
YpaBHEHHUS C ABYMS
[IEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IByMS
[MePEMECHHBIMMU.
Pemmenne TeKCTOBBIX
3aJa4 C IIOMOIIbIO
CHUCTEM YpPaBHCHUI

Pemiath npocTenire CUCTEMbI, B KOTOPBIX OJITHO

13 YPAaBHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTH rpauuecKyr) MHTEPHPETALUI0 PEIICHUS
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHHUIC
NBYMsI IEPEMEHHBIMH.

PemiaTh TEKCTOBBIE 32/1a4M AITEOPANICSCKIM CTIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBencTtpa

15

Hucnossie

HEPABEHCTBA U UX
CBOMCTBA.

HepaBeHcTBO ¢ oqHOM
[IEPEMEHHOU.
JIvuHeHbIE HEpABEHCTBA
C OHOM MEPEMEHHOU U
ux pemeHue. CHCTEMBI
IMTMHENHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
MJUTFOCTPUPOBATH X HA KOOPAMHATHOM NIPSIMOM, J0KA3bIBATH
anreOpanyecK.

[IpyMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaThb TMHEHHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelicHue HEPAaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucTeMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
[pELIEHNE CUCTEMBI HEPABEHCTB HA YUCIIOBOW MPSIMOU
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C OHOU MEPEMEHHON U
WX peuIeHHE.
N300paxenue
[PELIECHNs] TUHENHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOU
[IPSIMOM
DOyHKIH. 7 [lonsiTue QyHKUIUU. Hcnoab3oBaTh PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS O0acTh ONpPENENCHUSIN  (CHMBOJIMKY.
MHO>KECTBO 3HAUCHUI BoruucasaTs 3Havenust GyHKINNA, 3aJaHHBIX hopMyTiaMu
byHKIIH. (mpu HEOOXOAMMOCTH MCTIOIb30BaTh KAIbKYJISTOP);
CriocoObl 3a1aHus COCTABJISITH TA0JMIbI 3HAYEHUH (QYHKIIUU.
(byHKIIUH. CTpouTh Mo TOUKaM rpaguku GyHKIIUN.
['padux byHKIIAN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CBoiicTBa (hyHKLIMH, rpaguuecKoro npeacTaBICHUsI.
X OTOOpaKeHHe Hcnoab3oBaTh PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIUKY.
HccnenoBarh npumepsl rpa@UKoB, OTPAXKAIOIMIMX pealbHbIe
npotiecchl U siBjeHus. [IpuBoaAuTH NpUMepPHI POIIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOMCTBaMU.
Hcnosb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
1Tl TOCTPOEHUSI TPaUKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
DOyHKIUH. 11 YUreHne u mocTpoeHue HaxoauTts ¢ nomombi0 rpadpuka QyHKIMM 3HaYCHUE OHOMH3
Yucnosble QyHKIUN rpadukoB QyHKIMA. [paccMaTpUBaEMbIX BEJIMYMH 110 3HAYECHUIO IPYTOM.
[ Ipumeps! rpadukos B HECIOXKHBIX cllydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTD
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byHKIMA, MEK/Ty BEJIMUMHAMMU.

OTpaX)KarIIUX OnuchIBaTh XapakTep U3MEHEHUS OJHON BEJIUYNHBIB
[pEAIbHBIE MPOLIECCHI. 3aBHCUMOCTH OT U3MEHEHUS IPYTOi.

DyHKIWH, Pacno3naBaTh BBl H3ydaeMbix GyHkmid. [loka3biBaTh
OIACBHIBAIOIINAC CXeMaTHYeCKHU [10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
MPSMYIO U OOpaTHYIO rpadukoB GyHKIMN BUga: Y = X, y = X, y = Vx, y = |x]|.
MPOIIOPIUOHAIIBHBIC Hcnonb30BaTh QYHKIUOHAJBHO-TPadguUecKue
3aBUCUMOCTH, UX MpPeACTABJICHUSA ISl PEIICHUS U UCCIIEIOBAHNS YPABHCHUHN U
rpaduKy. CHCTEM YpPaBHEHHUI.

['paduk pynxuum IpumeHsaTs HUPPOBbIE PeCyPChI IS IOCTPOCHUS

y =X rpa@uKoB QyHKIIHIA

DyHKIIN

y =x4y =X,

y=Vxy = |x};

rpaguuecKoe pereHmue
YPABHEHHUM U CUCTEM

YPABHEHHUI
[ToBTOpEeHUE 1 00001IEHNE 6 [loBTOpEHNE OCHOBHBIX |[BBIOMpAaTh, IPUMEHATH, OLEHUBATH CIIOCO0OBI CPABHEHUS
[TOHATUN UMETOJ0B YKCell, BEIYUCICHUN, MPeoOpa3oBaHUI BbIpAKEHUH, pEIICHUS
KypcoB /7 1 8KJIacCOB, YpaBHEHUH.
0000111eH1E 3HAaHUI OcyumecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, TPeoOpa30BaHUi,
[MOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPYyTrux
pEIMETOB.

PemiaTh TEKCTOBBIE 32/1a4H, CPDABHUBAThH, BLIOUPATH
CIOCOOBI PELICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 [TPOIPAMME

136
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9 KUIACC

HanmenoBaHue pa3nena KonnuecTtBo|(OCHOBHOE OCHOBHBIE BUJIBI IEATELHOCTH 00yUYaIOIIUXCs

(TembI) Kypca JacoB coAEepKaHUE

Yucna 1 BEIYUCTICHUS. 9 PanrionanbpHbie yriciia, |Pa3BUBATh NMpeacTaBJIeHHUs O YUCIAX: OT MHOXKECTBA

JleficTBUTENBLHBIC YUCIIA MppalvoOHaTbHbIC HATypaJbHBIX YHCEI 10 MHOXKECTBA JCHCTBUTEIBHBIX YHUCET.
YuCia, KOHEYHbIE U O3HAKOMUTBCSI C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUHbIE NENCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM JAECATUYHON TpooH,
NEeCATUYHbBIC TPOOU. MPUMEHSTD JICCATUYHbIC TPUOIMKEHUS PAllUOHATIBHBIX 1
MHOXeCTBO M PpaLMOHATBHBIX YHCEIL.

NEeUCTBUTENBHBIX yucel; |[M300pakaTh NEHCTBUTENIBHBIC YMCTIA TOUYKAMU
NCHCTBUTENBHBIC YHCIIA |[KOOPAUHATHOU MPSIMOU.

KaKk OECKOHEUHbIE 3anuceIBaTh, CPABHUBATH U YIIOPSIA0YUBATH
NeCSITUUHBIE TPOOH. NEMCTBUTEIIBHBIE YHCIIA.

B3anmMHO OTHO3HAYHOE  |BBINOJIHATB, COUYETas! yCTHBIE U TUCbMEHHBIE IPUEMBI,
COOTBETCTBUE MEXKAY apupMeTHYEeCKHE AeCTBUA C PALIMOHAIBHBIMHU YHCIIAMMU;
MHOECTBOM HAXOJMTH 3HAYCHMS CTEIICHEH C LIEJIBIMU [10KA3aTeIsIMU U
NEUCTBUTENBHBIX YUCENT |[KOPHEW; BBIYMCJIAATH 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUM.

1 MHOXXECTBOM TOYEK [HonyunTh MpeacraBjieHue O 3HAYUMOCTH

KOOPAMHATHOM NPAMOM. |[IEUCTBUTEIBHBIX YHUCEI B IPAKTUYECKOU AEATEIIbHOCTH
CpaBHeHuUe YETIOBEKA.

NEWCTBUTEINILHBIX YHCE, |AHAJU3UPOBATH M [1€JIaTh BBIBOJAbI O TOYHOCTH
apupMeTnyecKue NpUOIMKEHUS IEUCTBUTEIBHOIO YK CIIa IPU PEIICHUU3a1ay.

OKpyrasiTh J€UCTBUTEIIBHBIEC YNCIIA, BHINIOJIHATH
NMPUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLIeHKY 3HAYCHUN
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TEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[TpuOxE€HHOE
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTMKEHUS.
OKpyTriieHUE YuCel.
[IpukuaKa U OLIEHKA
[Pe3yJbTaTOB
BBIYMCIICHUH

I CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMAaTHUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHS C OJTHON
MIEPEMEHHOU

14

JInHelHOE ypaBHEHUE.
Pemenne ypaBHeHU,
CBOJSLLNXCS

K JINHEWHBIM.
KBangpaTHoe
ypaBHEHHE. Pemenne
YPABHEHH,
CBOJSLLNXCS

K KBaJpPAaTHBIM.
bukBanparHsie
YPaBHEHHS.

[ Ipumepsl pereHus
YPABHEHUU TPEThEUN

1 YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMUHATH U IPUMEHATH IPapuuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3naBarh 11ebie U IpoOHbIE ypaBHEeHUs. PemaTb
VINHEHHbIC M KBAJAPATHbIC YPABHEHUS, YDAaBHCHUS,
CBOJSIIMECS K HUM, IIpOCTeHINE T1pOoOHO-
PallMOHAJIbHBIC YPABHECHUS.

[Ipeanararb BO3MOXKHBIE CLIOCOOBI PEIICHUSI TEKCTOBBIX
3aza4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
[Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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[pa3JIOKEHUEM Ha
MHO>KHATEIIH.

Pemenue npo6Ho-
[PallMOHAJIBHBIX
YPaBHEHUM.

Pemnienne TeKCTOBBIX
3a1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

YpaBHEHUE C JBYMS
[EPEMEHHBIMU M €TO
rpaduk.

Cucrema nByx
NTMHEWHBIX YPABHEHUIC
NByMSI IEPEMEHHBIMU U
e€ pelienue. Pemenue
CHUCTEM JIBYX
YPAaBHEHHM, OHO

13 KOTOPBIX JMHEHHOE,a
Ipyroe — BTOPOM
CTEIICHH.

['paduueckas
MHTEPIIpETALNS
CHUCTEMBI yPaBHEHUN

C IByMsI IIEPEMEHHBIMH.
PerieHne TEKCTOBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI

NBYX JTUHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJTHO YPaBHEHHE HE
SIBJISIETCS JINHEWHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TpapUUYECKHE
[IPEICTABIICHUS JUIsl PelICeHUs U UCCJIeI0BAHUS YPABHCHUIN
CUCTEM.

AHAJIN3UPOBATH TEKCTHI 32/1a4, pelIaTh UX AIreOpanyecKum
CIIOCOOOM: NMepPexXoaUuTh OT CIIOBECHOW (hOPMYIUPOBKU
YCJIOBUS 3a7a4u K anreOpandeckoi MOAEIUITYTEM COCTABJICHUS
CUCTEMBbI YPABHEHHII; pelIaTh COCTABICHHYIO CUCTEMY
YPAaBHEHUI; MHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBHCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA
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3aay anreOpandecKuM
CII0COOOM

bynkus, e€ rpadgux u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITHHBI
napadoJibl, OCh

YpaBHEHUS 1 HEPABEHCTBA. 16 Hucnosbie Hurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BbInoJHATH IpeoOpa3oBaHusl HEPABEHCTB, HCIOJIb30BAThIJIs
JIunenHble npeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABEHCTBA.
C OJHOM nmepemMeHHOoNM  [Pemiars JTMHEWHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
WX PELICHHUE. HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl JIMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU [MOJTyYECHHBIE PELICHHUS.
[MEPEMEHHOUN U UX MN300pakaTh pellicHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTBHA
[pELICHHUE. YHCIIOBOM MPSIMOM, 3aNIMCHIBATDH PEIICHUE C TTOMOIIIBIO
KBanparusie CHMBOJIOB.
HEPABEHCTBA U UX PemiaTh KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
[peLICHUE. rpaduyecKue mpeacTaBICHUS.
['paduueckas OcBauBaThb U NPUMEHATH HEPABEHCTBA MPU PELICHUH
MHTEPIPETALINS [Pa3IMYHBIX 3a]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMS
[epEeMEHHBIMU
DOyHKIMH 16 KBanpaTtnunas Pacno3HaBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

WITIOCTPHPOBATH CXeMATHYECKH, 00bSICHATH
[PacoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpaduKoB

byuknuii Buga: y = kx,y = kx+ b,y = K LY = X,
X
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CUMMETPUH MapaldoIbl.

['paduku QyHKUIMA:

y =KX,

y=kx + Db,
_k

y - g

X

y = Xy

3y =

o X’y =

Vi, y =

x|

y =X,y =Vx, y = | x| B 3aBHCHMOCTH OT 3HAYCHHI
K03((PUIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3HaBaTh KBaApaTUuHyI0 GYHKIIUIO 110 popMyIIe.
IIpuBOAUTH NPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOW KU3HU, (PUUKHU, TEOMETPUH.

BoIsaABJISITH 1 0000111aTh 0OCOOCHHOCTH I'paduKa
KBaJpaTUYHOU QPyHKIUU Y = ax® + bx+ c.

CTpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX (PYHKIIHA, 3aJaHHBIX (opMyrTamMu BUIa
y=axt,y=axt+qg,y=a(x+p)’y=ax’+bx+ec.
AHAJM3HPOBATH U PUMEHSATH CBOMCTBA N3yUYEHHBIX
(YHKIMI U151 UX TOCTPOEHUS!, B TOM YHCJIE C TIOMOIIBIO
1 (POBBIX PECYPCOB

YuciioBbIe
IMOCJIE10BATEILHOCTH

15

[ToHsiTHE YUCIOBOI
[OCJIEI0BATEIbHOCTH.
3a1anue
MOCJIEI0BaTEILHOCTH
PEKYPPEHTHOM
bopmyinoit u popmyoit
N-ro 4ieHa.
Apudmernueckas u
reomMeTpudeckas
[IPOTPECCUH.
DopmyJIbl N-To YieHa
apu(METHICCKON 1
FEOMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH peYeBble BbICKA3BIBAHUS C UCIOJIb30BAHUEM
TEPMUHOJIOTMH, CBI3aHHOW C TIOHSITHEM
[10CJIE0BATEIBHOCTH.

AHaJIU3UPOBATH POpMyIly N-TO YiIeHa
[10CJIE0BATEIBHOCTH U PEKYPPEHTHYIO (DOPMYITY

W BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
STUMU (HOpMyJIaMHu.

YcraHaBIMBATh 3aKOHOMEPHOCTDH B IOCTPOCHUU

YJICHOB.
Pacno3naBaTh apuMETUYECKYIO U T€OMETPHUECKYIO
[IPOrPECCHUH MPHU PA3HBIX CIIOCO0AX 3aJaHUS.

MMOCJICA0BATCIIbHOCTH, €CJIM BBIITMCAHBI IICPBLIC HECKOJILKOCE
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[POrPECCUM, CYMMBI
MEepBbIX N YJICHOB.
MN300pakeHue YIeHOB
apupMETHIECKOMN U
rEOMETPUIECKON
[MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHOMN
[JIOCKOCTH.
JIvuHenHbIl U
SKCIOHEHIINATbHBIN
[POCT.

CII0KHBIE IPOLIEHTHI

Pemathb 3a7a4u ¢ UCTIONB30BaHUEM (POPMYIT N-TO UieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUiA, CYMMBI
[EPBBIX N YJICHOB.

MN300paskaTh 4ICHBI IOCJIEI0BATEIIBHOCTH TOYKAMU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBarh npuMepbl NPOHECcCOB U SIBJICHUM

U3 peajJbHOM KU3HU, WJUTFOCTPUPYIOLIUE U3MEHEHUEB
apumMeTHyecKoil mporpeccuu, B reOMETpUUECKON
[IPOrpeCcCUy; N300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemath 3aga4M, CBSI3aHHbBIE C YUCITOBBIMU
[10CJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaTbHOU
PKU3HH C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9TEKTPOHHBIX TAOIUIL, TpaUUECKOTr0 KabKYJISTOpA U T.11.).
PemaTh 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE 3a/1a41
13 peaIbHOW MPAKTUKH (C UCOJIb30BAHUEM KAJIBKYIISITOPA).
3HAKOMMTBHCS ¢ HCTOPHEN Pa3BUTHUA MATEMATHUKHU

[loBTOpEHuUe, 0000IICHUE,
CHUCTEMATHU3aIUs 3HAHUU

18

Uucaa u

BbIYMCJIEHNS (3AIKCh,
CpaBHEHUE, JICUCTBUS C
NEUCTBUTEIILHBIMU
YUCJIaMU, YUCIIOBAas
MpsiMasi; TPOLICHTHI,
OTHOILICHMUS,
[IPONOPLINY;

OHBpHpOBaTb NOHATUAMM . MHOXKCCTBO, IOAMHO>KECTBO,
OIICpalM1 HaJl MHOKCCTBaAMHU; HCITOJIB30BaThH Fpa(l)I/I‘ICCKOC

[MPCACTABJICHUC MHOXKCCTB IJIs OIIMCAaHUSA PCAJIbHBIX ITPOLICCCOB

U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 IPYTUX yU4eOHBIX
IPEAMETOB.

AKTYaJN3UPOBATH TEPMUHOJIOTUI0 M OCHOBHbIE
mefcTBHS, CBA3aHHbIE C YUCJIAMM. HATYPAIIbHOE YUCIIO,
[IPOCTOE U COCTABHOE YMCJIIA, AEIMMOCTb HATyPAJIbHBIX
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OKpYTJICHHE,
MpUOJINKEHNE,
OLIEHKA; pelIeHNe
TEKCTOBBIX 3aj1a4

yucen, MPU3HAKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHASI M ICCATUYHAs IpOoOU, CTAaHIAPTHBIN BUJI YHCTIA,
apu(METUICCKUM KBaIPATHBI KOPEHb.

BbINOJHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apru(MeTHIECKIM YuCIia, MPEACTABIATh YACIa HA KOOPIUHATHOM MPSMOH,
CII0COO0M) OKPYIJISITh YHACIIA; BHINOJHATH NPUKHIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemiaTh TEKCTOBBIE 32/1a4U ApUPMETUUECKUM CITOCOOOM.
PemaTh NpakTu4YecKue 3a1a4M, COJIEpPKaIINAE IPOLICHTHI,
NI0JIM, YACTH, BBIPAXKAFOIINE 3aBUCHUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30upars peasibHbIC )KU3HEHHBIC CUTYAIUH,
(hopMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOIUTh PEIICHUE, MPUMEHSIS MaTEMAaTUUECKUH arapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AnredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[ETBIM
BbIPaKEHUA okasareyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOTOWICH, ajareOpandeckas Jpo0b, TOKICCTBO.
aJIreOpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAKEHUU, no (popmynam, mpeoOpa3oBbIBATH LIETbIE, TPOOHO-
NTOMYCTUMBbIE [pallMOHAJIbHBIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYCHUS) [PEaTM30BbIBATh PA3JI0KEHNE MHOTOWJIEHA HA MHOXKUTEIH,B

TOM YHCJIC C UCTIOJIb30BaHUEM (HhOPMYJT pa3HOCTH
KBAJApaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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OMTyCTUMBbIE 3HAYEHHUS TTEPEMEHHBIX JJIs1 APOOHO-
PalMOHAIBHBIX BHIPAXKEHHM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO POPMYI peabHbIe MPOIECCh
U SIBJICHUS

DyHKUUHT
(moctpoeHnue,
CBOKCTBA U3Y4EHHBIX
ynxumi;
rpadguueckoe perieHue
YPABHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJW QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MPOMEXKYTKH BO3pacTaHus, yObIBaHHsI, HAUOOJIbILIEE U
HauMEHbIIee 3HaYeHUs1 (DYHKIIHMH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(yHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU: TIPsIMast MPOTOPIIMOHAIBHOCTb,
oOpaTHasi IPOMOPIMOHATBLHOCTD, TUHEHHAS PYHKITUSA,
KBaJpaTuyHas GyHKUMs, napadoa, runepooia.
HNcnosb30BaTh rpa)MKu JJIs1 ONIPEICIICHUSI CBOMCTB,
POLIECCOB M 3aBUCUMOCTEN, AJI PEIICHMS 3a7a4 U3 IPYyTUX
y4eOHBIX MTPEIMETOB U PEAIbHOM KM3HU; MO1eJIUPOBATH

C MOMOUIBIO I'Pa(PUKOB peasbHbIE MPOLECCHI U SIBICHUS.
BoipaxkaTs GpopMyJIaMu 3aBUCUMOCTH MEX/Y BEIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102

31




		2023-09-26T17:52:58+0300
	Тухфатуллов Наиль Ринатович




