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®OEJEPAJIBHAS PABOYAS IPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

Anrebpa sSBIS€TCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUs:
OHa 00€CNeYrnBACT MU3YUYEHHUE IPYTUX NUCLUMIUIMH, KaK €CTECTBEHHO-HAy4YHOIrO, TaK W
T'YMaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOIUMO JJISi MPOAOIKEHHSI 00pa3oBaHus U
B TIOBCEJHEBHON u3HU. Pa3Bute y oOyuarolmuxcs Hay4YHBIX MpeICTaBICHUN
O TMPOUCXOXKJICHUM M CYIIHOCTH alireOpandeckux aOCTpakIuil, Croco0e OTpaxxeHus
MaTeMaTUYeCKOM HAYKOW SIBJIEHUW M MPOLECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEeMaTHYeCKOT0 MOJEIUPOBAHNS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOIO MHMPOBO33PEHUSI M KAdyeCTB MBILIUICHHS, HEOOXOAMMBIX
JUIA aJIafiTallii B COBpeMeHHOM I poBoM olmiecTse. M3yuenue anredpsl obecneunBaer
pa3BUTHE yMEHHUs HaOII0AaTh, CpaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOHU
JCHUCTBUSI W BBIBOABI, (POPMYIMpPOBaTh yTBepxkaAcHHUs. OcBoeHue Kypca anreOpbl
o0ecreynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHS OO0YYarOIIUMXCs: OHU HCIOJIb3YIOT
JNENYKTUBHBIE W WHAYKTUBHBIE pACCyXACHMs, O0O0OOIIEHNE U KOHKPETU3ALUIO,
abcTparupoBaHue 1 aHasoruto. O0ydeHue anredpe npeanosaracT 3Ha4uTeIbHbI 00bEM
CaMOCTOSITEJIbHOM AESATENbHOCTH O0YUYaIOIIMXCS, TIOATOMY CAMOCTOSATEIBHOE PEIICHUE
3aj1ay SABJSETCS peann3aluen JesTeIbHOCTHOIO IPUHIUIIA 00 yueHUSsI.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» sl OCHOBHOIO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEP’KATEIbHO-METOJAMYECKUE JIHMHUU:
«Yucrna u BBIYUCICHUSY, «AJredpanyecKue BEIPAKEHUNY, «Y paBHEHUS U HEPAaBEHCTBAY,
«Dynkuun». Kaxnas w3 3THX copepKaTellbHO-METOAMYECKUX JIMHUM pa3BUBAETCA
Ha MPOTSKEHUU TPEX JIET U3YUYEHHS Kypca, B3aUMOJACUCTBYS C IPYTUMHU €r0 JIMHUSIMU.
B xone uzyuenust yaueOGHOro Kypca 00y4JaroumMcst PUXOIUTCS JOTMUECKU pacCyKaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM $3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «AJredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUeCKOro oOpa30BaHUS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYaIOIUMHCS OCHOB YHHMBEPCAJIbHOIO MAaTeMaTHYE€CKOro  Si3bIKA.
CopepxaTebHOU U CTPYKTYPHON 0COOEHHOCTBIO y4eOHOTO Kypca « Anredpay siBIsieTcs
€ro UHTErPUPOBAHHBINA XapaKTep.

Copnepxanue TMHUM «YHcla U BBIYUCICHUS» CIIY>)KUT OCHOBOW ISl JAJIbHEUILIErO
U3YYEHUsT MATEMaTUKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYArOMIMXCS JIOTMYECKOTO
MBIIUIEHUS, (OPMUPOBAHMIO YMEHHSI TOJIb30BAThCS ~ QJITOPUTMAMM, a TaKXKe
IPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX Ji MOBCEAHEBHOH KHU3HHU.
Pa3BuTue MOHATUS O 4YMCIE HAa YpPOBHE OCHOBHOIO OOILEro oOpa3oBaHUS CBS3aHO
C palMOHAJIBHBIMU W HUPPALMOHAIBHBIMH YHCIIaMH, (POPMUPOBAHUEM MPEICTABICHUIN
O JCUCTBUTEIIBHOM YMCJIE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOW JIMHHUM OTHECEHO
K CpeTHeMY 00111eMy 00pa30BaHUIO.
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ConepkaHue JBYX alreOpandeckux JMHUNH — «AJTeOpandecKue BBIPAKEHUS» U
«YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO Y OOYyYaIOIIMXCS
MaTEeMaTHYeCKOro anmnapara, HeOOXOAUMOro JJIs PEIIeHUs 3a/1ad MaTeMaTUKH, CMEXKHBIX
MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHMsl y4EOHBIM Marepuan TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAYKECHHU.
Anrebpa JIEMOHCTPUpPYET 3HAUEHHE MAaTeMaTHMKW Kak sI3bIKa JJIi  [OCTPOCHUS
MaTEMATUYECKUX MOJEJIEH, OMMCAaHNS MTPOLIECCOB U SIBJICHUI pealbHOTO Mupa. B 3agaumn
oOyueHus anreOpe BXOAAT TaKkKe NajbHEHIee pa3BUTHE AITOPUTMHUUECKOTO MBITIICHUS,
HEO0OXO0IMMOT O, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca HH(OPMATHKH, U OBJIaJICHUE HABBIKAMU
NeAYKTUBHBIX paccyxacHuii. [IpeoOpasoBaHrne CHUMBOJBLHBIX (OPM  CITOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CITOCOOHOCTEN K MaTEMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue (QyHKIIHMOHAIBHO-TpaUUECKON JIMHUM HAIEJIeHO Ha IOJy4YeHHE
oOy4JarolmuMHUCs 3HAaHUKW O (YHKIUSAX KaK BaXKHEHMIIEH MaTeMaTH4YecKOW MOIEIH
JUUISL OTIMCAHUSI M MCCJICOBAHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUW B MPUPOAEC U
obmiectBe. M3yueHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS YMEHUS
UCIIOIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJINYECKHE, TpadudecKre, BHOCUT BKJIal B (hOPMHUPOBAHUE MTPEACTABICHUA O POJTU
MaTeMaTUKHU B PA3BUTHH IIUBWIN3AIUNA U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7—9 Kjaccax u3ydaeTcsi yueOHbINH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3fenbl coaepkaHus: «Yucima wu
BBIYUCIICHUS», «AITeOpandecKue BBIpAXEHUS», «YpaBHEHHS U HEPABCHCTBaY,
«DyHKIIUN.

OO0miee 4YUCIO 4YacoB, PEKOMEHJOBAHHBIX [JIi HW3y4yeHHs y4eOHOro Kypca
«Anrebpay», — 306 ygacoB: B 7 kiacce — 102 yaca (3 daca B Hefenwo), B 8§ Kiacce —
102 gaca (3 yaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

COJEPXXAHUE OBYUYEHUA

7 KJIIACC
Ymucsia v BIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEX0 OT OAHON (POPMBI 3amucu Apodei K
npyroii. IloHsATHE panMOHAIBHOIO YHCIA, 3alKlCh, CPABHEHUE, YIOPSIJAOYMBAHHE
pallMOHAIBHBIX YHCeNl. ApU(pMETHYECKHE JEHCTBUS C pPALMOHAIBHBIMM YHCIAMHU.
Pemenue 3a1au U3 peajibHOM NMPaKTUKU HA 4acTH, Ha IPOOH.

CreneHb ¢ HaTypallbHbIM IIOKa3aTeJeM: OINpejAesieHue, Ipeodpa3zoBaHUe
BBIPQ)KCHUII HAa OCHOBE OIpENEeHMs, 3amuch OoibIIMX yucen. IIporneHTtsl, 3amuck
MPOLEHTOB B BUJE APOOM W JpoOM B BHJE IMPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
MPOLIEHTHI, pEIICHHUE 3a/1a4 U3 PeabHON MPAKTUKHU.

[IpumMeHeHne MPU3HAKOB JEIMMOCTH, Pa3l0oKEHUE HAa MHOKHUTEIU HaTypajbHBIX
qHCeTl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MpsiMas U o0OpaTHas MPONOPLUUOHATILHOCTH.
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AJireOpanyecKkue BbIpasKeHUs

[lepeMeHHBIE, YHCIIOBOE 3HAYECHHE BBIPAKECHUSA C IEPEMEHHOU. [lomycThmbie
3HAYECHUS NEpPEMEHHBIX. [IpencraBieHne 3aBUCMMOCTH MEXIAY BEJIWYMHAMHU B BHJE
¢dopmynel. Boruncnenus no ¢opmynam. IlpeoOpasoBaHue OyKBEHHBIX BBIPaKEHUH,
TOJIECTBEHHO PaBHbIEC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHusl CyMM U IIPOU3BENCHUI,
IpaBUJIa PACKPBITHUSI CKOOOK M MPUBEJIEHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IIOKA3aTEIIEM.

OnHowiensl u MHoroujeHbl. CreneHp MHorowieHa. ClioKeHHE, BBIUUTAHUE,
YMHOKEHUE MHOTOYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaapaT CyMMbI U
kBaapar pasHoctd. dDopmyna pa3HOCTM KBaaparoB. PasimoxeHue MHOTO4YIEHOB
Ha MHOYKUTEJIN.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHeHuEe, KOpEHb ypaBHEHHUS, TMpaBWjia NpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCHUJIBHOCTb YPAaBHEHUM.

JInHerHOoe ypaBHEHHUE C OJTHOW MIEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOIO YPaBHEHUS,
peuieHue JIMHEWHBIX YypaBHEHUH. COCTaBlI€HUWE YpPaBHEHMH II0 YCJIOBHUIO 3aJayHu.
Pemenre TeKCTOBBIX 3371a4 ¢ MOMOIIBIO YPAaBHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMH U ero rpaduk. Cucrema JBYX
JMHENHBIX YpaBHEHUH ¢ BYMS IepeMeHHbIMU. Pelienne cucreM ypaBHEHH cllocoO0oM
MOACTaHOBKH. [IpuMepbI penieHnst TEKCTOBBIX 3a7a4 C MTIOMOIIBI0 CUCTEM YPaBHCHUU.

DOyHKIMHA

Koopaunara Touku Ha npssmon. HucmoBsie npoMexyTku. PaccrossHue Mmex 1y 1ByMms
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyroisibHas cuctema koopauHat, ocu OX u Oy. AbGcuucca U opArHATa TOYKH
Ha KOOPAMHATHOW TMIOCKOCTH. [Ipumepsr rpadukoB, 3agaHHBIX GopMynamu. UreHue
rpadukoB peanbHbIX 3aBucuMoctei. [lonsartue Qynkiuu. ['paduk ¢ynkuu. CoiicTBa
¢byukuuit. Jlunerinas ¢ynkuus, e€ rpaduk. I'papux dynkuuu y = |x|. I'paduyeckoe
pELIEHUE JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIIACC
Yucia 1 BbIYMCICHUS

KBanpatnsiit kopens u3 yucina. [lonstue o6 uppanmonaabHoM yucie. Jlecatnynsie
OpUOIMKEHUST UPpPAlMOHATBHBIX 4YHcesl. CBolcTBa apu(pMETHUYECKUX KBaJpaTHBIX
KOpHEH U UX IMPUMEHEHHUE K MPeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSM.
JlenCTBUTENbHBIC YUCIIA.

Crernenb ¢ LenpIM nokasaTeseM U e€ cBoiictBa. CTaHIapTHas 3alUCh YUCIA.

Auredpanyeckue BbIpaKeHHA
KBanpatHsblil TpéxusieH, pa3ioKeHne KBalpaTHOro TpEXUieHa Ha MHOXKHUTEIH.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil 1poou. CroxeHue,
BbIUWTAaHUE, YMHOKEHHUE, JIeJICHHE alreOpandeckux Ipooeil. ParonanbHbIe BHIPaKEHUS
U uX nmpeoOpa3zoBaHue.
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YpaBHeHUA U HEPABECHCTBA

KBanpatHoe ypaBHeHue, (opMyia KOpHEW KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemenune ypaBHEHUN, CBOASAIIMXCS K JUHEWHBIM M KBagpartHbeIM. [Ipocreimme
IpOOHO-pallMOHAIbHBIE YPAaBHEHUSI.

I'padpuueckass uHTEpHpeTalysi ypaBHEHUH C JBYMS NEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPaBHEHUM C IByMsI IEpeMEeHHBIMU. [[pruMepBI penieHnst CHCTEM HEJTMHEWUHBIX
YPaBHEHUMU C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOOM.

HucnoBele HEpAaBEHCTBA M WX CBoWCTBAa. HepaBeHCTBO ¢ OOHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JInHeliHbIe HEPABEHCTBA C OHOW NepeMeHHON. CucTteMbl
JIMHEVHBIX HEPABEHCTB C OJJTHOU IEPEMEHHOM.

DyHKIMHA

[Tonsitne Qyakiuu. O6MacTh OmMpeneNneHruss U MHOXKECTBO 3HAYCHHHA (DYHKIIUH.
CrniocoOsI 3a1anus () yHKIUM.

I'paduk dbyakuuu. Yrenue cBorictB pyHKIMH 110 € rpaduky. [Ipumepsl rpadukos
G YHKITHH, OTpa)XarolIuX peaibHbIe IPOIECCHI.

OyHKINU, OMUCHIBAIOIIUE IPSIMYIO M 00PATHYIO MPOMOPIIMOHATbHBIE 3aBUCUMOCTH,
ux rpapuxu. @ynxmun y = X%,y = x%, y =vx, y=|x|. I'padudeckoe pemenue ypaBHeHui
Y CUCTEM YPaBHECHU.

9 KJIACC
Yucia 1 BBIYMCICHUSA

PanvonanpHbie YuMCIA, UpPpAlMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATUYHBIC IpoOr. MHOXKECTBO JNEUCTBUTEIBHBIX YHCEN, ICUCTBUTEIbHBIC YHCa KaK
OCCKOHEUHBIE JCCATHUYHBIC IpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEICTBUTENBHBIX YUCET U KOOPAUHATHOU MPSIMOU.

CpaBHeHuE JENCTBUTEIBHBIX qucen, apudmeTndeckue NEHUCTBUS
C JEUCTBUTEIIbHBIMU YHUCIIAMU.

Pa3smeppl  OOBEKTOB  OKPYXKAIOIIETO  MHpA, JJIMTEIBHOCTh  MPOIIECCOB
B OKpPYKarOILEM MUPE.

[TpubmmkéHHoe 3HAYCHHWE BEIUYUHBI, TOYHOCTh NpuOMmKeHus. OKpyrieHue
yucel. [Ipuknika u oueHka pe3yiabTaToB BEIYUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOAAIINUXCS K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PelmieHne ypaBHEHWH, CBOASAIIMXCS K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pemeHus ypaBHEHMH TpPETbe M YETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palmoHaIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX 3ajad
are0panyeckKuM METOI0M.

VYpaBHeHUHE C ABYMs NepeMeHHbIMH W ero rpaduk. PemieHue cucreM IBYX
JIMHEVHBIX YPAaBHEHUM C IBYyMs IIEPEMEHHBIMU. PelieHue cucreM 1ByX ypaBHEHHH, OJTHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpPOMl cremneHu. ['paduyeckas uMHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1ay aNreOpandeckuM CIiocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mepeMmeHHOM. KBanpaTHbie HepaBeHCTBA. ['paduueckas
UHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanparuunas dyakuus, e€ rpaduk u cBoiictpa. [lapaboa, KoopAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH TapaOoIbl.

I'padpuxn Qyskunmit: y= £x, y= kx+b, y = f, y=x%y=Vx y=|x|],
1 UX CBOMCTBA.

YuciaoBble MOCIe10BATEbHOCTH U NMPOrpPeccHu

[TonaTrie YKCIIOBOM  TMOCJEAOBATENIBHOCTU. 3aJaHuE MOCJEI0BATEIbHOCTH
peKyppeHTHOI hopmyIol u GopMysoi N-ro dJieHa.

Apudmernueckas U TeoMeTpuueckas mporpeccud. @Dopmynbl N-To  YieHa
apu(PMETUYECKOI U T€OMETPUUYECKON IPOrPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHre 4ieHOB apu(PMETHYECKON U T€OMETPUUYECKON MPOTrpeccuii TOUKaMHu
Ha KOOPJIWHATHOW IUIOCKOCTH. JIMHEMHBI M SKCIOHEHUUANbHBIA pPOCT. CIoKHBIE
MPOLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3ydbTaThl ~ OCBOGHHS  IporpaMMbl  ydyeOHOro  Kypca
K KOHILy oOyueHus B 7 Kjacce:

YucJia 1 BBIYMCTICHUS

BeimonHsATh, couerast yCTHbIE M TUChbMEHHbBIC MPUEMBI, apu(pMeTHYECKUE JeHCTBUS
C pallMOHAJIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHUsI YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe CIIOCOObI
1 IpUEMBI BBIYHCIICHUS 3HAYCHUN IPOOHBIX BBIPAXKCHHH, copep KaliiuX 0ObIKHOBEHHBIE
U JIECATUYHBIC TPOOHU.

[lepexonute OT omHOM (GOPMBI 3allUCH YHCEN K Apyrod (mpeoOpa3oBHIBATH
JNEeCATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U yOPAIOYUBATH PAIIMOHATIBLHBIC YHCIIA.

OKpyriTh 4ucna.

BuIMoOnHATh NPUKUIKY W OLIEHKY pe3yibTaTa BBIYMCICHUMN, OIICHKY 3HAUYCHUI
YUCJIOBBIX BBIPAKEHUU. BBIMOMHATE ACHCTBUS €O CTENEHSIMU C HaTypaJbHBIMHU
TTOKA3aTeIISIMH.

[IpuMeHsATh MpU3HAKK ACIUMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypadbHBIX
YHCEIL.
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Periath npakTHKO-OpHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPONOPIMOHATIBHOCTRIO  BEJIMYWH, MPOIECHTAMH, HWHTEPIPETHPOBATh PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YU€TOM OTpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBbIX
0OBEKTOB.

AJureOpandecKkue BbIpasKeHUs!

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMUHOJIOTHIO W CHMBOJHKY, MPUMEHATH €&
B IIPOLIECCE OCBOEHUS y4€OHOr0 MaTepurala.

Haxomute 3HaueHus OyKBEHHBIX BBIPOXEHUN TMpH 3aJaHHBIX 3HAYCHUSX
NIEpPEMEHHBIX.

BreimonHAaTe mpeoOpa3oBaHUs 1EJIOT0 BHIPAKECHHWS B MHOTOWIEH MPUBEICHHEM
NOJOOHBIX CJIaraeéMbIX, PACKPBHITUEM CKOOOK.

BBINOMHATE YMHOXEHHE OJTHOUYJIEHA HA MHOTOWIEH U MHOIOYWIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIOKEHHE MHOTOYWJIEHOB Ha MHOYKUTEIH C TOMOIIbIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, HpPUMEHEHUs (opMmyi
COKpAIIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHMsT MHOTOWIEHOB JJISi PEIICHUS pPa3IMYHBIX 3a]ad
U3 MaTEMaTHKH, CMEKHBIX [TPEIMETOB, U3 PEATIbHON MPAKTUKHU.

Hcnonbs3oBaTh  CBOWCTBA  CTENEHEH C  HATypaJlbHBIMM  I1OKa3aTeIsIMU
JUIS1 TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUs] M1 HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OHON EPEMEHHOM, MPUMEHSIS PABUJIA IIEpexoaa
OT MCXOJHOIO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. I[IpoBepsTh, SBIAETCA JIM YHUCIIO
KOPHEM YpaBHEHUS.

[IpumensaTy Tpaduyeckrue METONbl MPH PEIICHUH JIMHEWHBIX YPaBHCHHM U HX
CUCTEM.

[TonOupaTh npuUMepsl Map YKUCEN, SIBISIOUUXCS PEIICHHEM JIMHEWHOTO YpaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

Ctpouth B KOOPIMHATHOW IUIOCKOCTH TpaUK JTHHEHHOTO ypaBHEHUS C IABYMS
NEePEMEHHBIMH, MOIb3YICh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHHUS.

Pemate cuctemMbl ABYX TMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecKy.

CocTaBysITh U pemiaTh JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHUUN
[0 YCIIOBHUIO 3a/1a4M, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
ITOJIYYEHHBIN PE3yibTaT.

DOyHKIMHA

N3o0pakaTh Ha KOOPAWHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHEC 3aJaHHBIM
KOOpAWHATAM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aMUCHIBATH YMCJIOBBIE MPOMEKYTKH
Ha anreOpanyecKkoM si3bIKe.

OTMeuars B KOOPAMHATHOM MIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTh
rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUHU Y = |X|.
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OnuceiBaTh ¢ NOMOIIBbIO (DYHKIMM W3BECTHBIE 3aBUCUMOCTH MEXy BETUYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSHUE, LIEHA, KOJWYECTBO, CTOMMOCTb, IIPOMU3BOIUTEIBHOCTD,
BpeMsi, 00BEM padOTHI.

HaxoauTe 3HaueHrne (PYHKIIMM 10 3HAYEHHIO €€ apryMEHTa.

[lonumate rpaduyeckuii crnocod TMpeACTaBICHUS W aHaIW3a WHOOpMaIuH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(POPMALIMIO U3 IPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEH.

[IpenmeTHBIC pe3yabTaThl OCBOCHHUSI MPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHust B 8 Kiacce:

Yuciaa 1 BBIYUCIEHUS

Hcnonb30BaTh HaYaabHBIE MPEICTABIECHUS O MHOXECTBE JAEHUCTBUTEIIBHBIX YUCEI
JUISl CPaBHEHHUSI, OKPYTJEHUS M BBIYUCIEHUN, H300pa)kaTh [ICUCTBUTEIbHBIE YHUCIA
TOYKaMHM Ha KOOPIUHATHOW HPSIMOM.

[IpumensaTy TOHATHE apU(METHYECKOTO  KBAJAPATHOI'O KOPHs, HAaXOJHUTh
KBaJpaTHbIC KOPHU, HCIOIB3ySd TMPU HEOOXOJAUMOCTH KaJbKYyJISATOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIUX KBaJApaTHbIC KOPHHU, HCIIOIb3Yys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3anucu OOJBIIUX U MaJIbIX YHCEI C TOMOIIBIO AECATUUHBIX Jpo0ei
u creneHei yucina 10.

AJureOpanydecKkue BbIpasKeHUs!

[IpuMEeHSTh MOHSATHE CTENEHU C LIEIBIM MTOKa3aTeJIeM, BBIIOIHATH IPEOOpPa30OBaHUs
BBIP@XEHUH, COJIEPXKAILNX CTENEHU C LIEJIBIM MTOKA3aTEeJIEM.

BbIMONHATL  TOXKIECTBEHHbIE NPeoOpa3oBaHMsl  PAIMOHATBHBIX  BBIPAKEHUUN
Ha OCHOBE MTpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alireOpandecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUWIEH HA MHOXKUTEIH.

[IpumeHsaTh npeoOpa3oBaHMsl BBIPAKEHUN Ui pPELICHMs pPa3IMYHBbIX 3ajad
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTHUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemare nMHENHBIE, KBaJApaTHbIE YPABHEHUS W PALMOHAIBHBIE YPABHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C JBYMS EPEMEHHBIMU.

[IpoBoaUTE MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
Yyyciae C NPUMEHEHHEM TpaUUecKuX MpeaCTaBlICHU (yCTaHABIMBATh, HUMEET JIU
YpaBHEHHE WA CUCTEMA YPaBHEHUM pEIICHUsI, €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexoauTs OT coBECHOM (POPMYJIMPOBKHU 3a/1auu K €€ anreOpandyeckor MoJeiu
C MOMOUIBID COCTaBJICHUS YPABHECHUS WJIA CUCTEMbl YPaBHEHWU, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATP CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUJII CPABHEHMS, OLICHKH, PEIIaTh
JMHEHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M WX CUCTEMBI, JaBaTh TIpaduyuecKyro
WJUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIMHA

[lonnmath W WCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHA U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), OINpeNesaTh 3HadyeHHe QYHKIUU IO 3HAYEHUIO
aprymMeHTa, OonpeaessaTh CBOMCTBA (QYHKIMH MO €€ TpaduKy.

Ctpoutsb rpaduku dJeMEHTAPHBIX (PYHKITUN BUJIA:

p) y y
y==,y= x% vy= x3,y= +x, y = |x|, onuceiBath cBoiicTBa YMCIOBOI (QyHKIIUH
X

o e€ rpaduky.

[IpenmeTHBIC pe3yJbTaThl OCBOCHHS IMPOTpaMMBl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiacce:

YucJia 1 BBIYMCTICHUS

CpaBHUMBATh U YNOPSAOYUBATH PAllMOHATIBHBIE U UppAIlMOHATIbHBIE YUCIIA.

Beimonusate apudmernyueckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETast
YCTHBIE W TIIHUCHbMEHHBIE NPUEMBI, BBINOJHATH BBIUUCICHUS C HWPPAIMOHAIBHBIMU
YHCJIAMH.

Haxonute 3HaueHuMsI CTENEHEW C UEIbIMUA IOKA3aTEIIMUA U KOPHEW, BBIYHCISITH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrasitb  JEUCTBUTENBHBIC YKCJA, BBINOJHATH HPUKUJIKY  pe3yJibTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] 1 HEPABEHCTBA

Pewars nuHeENHBIE M KBaJpaTHBIE YPaBHEHMs, YPABHEHMS, CBOISIIMECA K HUM,
pocTelIe IpoOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemars cuctembl AByX JIMHENHBIX YPAaBHEHHUM C IBYMs MEPEMEHHBIMHU U CHCTEMBI
JIBYX YPAaBHEHHMH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIIACTCS JIMHEWHBIM.

Pemarb TekcTOBBIE 3a/1auil ajreOpanyecKuM CIIOCOOOM C MOMOUIBIO COCTABICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHMM C IBYMs IIE€PEMEHHBIMHU.

IIpoBoAUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPaBHEHMH, B TOM
qycie C NPUMEHEHHEM TIpaUyecKUX NpPEJCTaBICHUIN (yCTaHABIMBaTb, HMMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI pELIECHUs, ECIIM UMEET, TO CKOJIBKO, U MTPOYEE).

Pemarp nuHeliHbIe HEpAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh peIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3alMCBIBATH PEMICHUE C IIOMOIBIO CUMBOJIOB.

Pemate crcTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh PEUIEHUE CHCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBI0O CUMBOJIOB.

Hcrnonp30BaTh HEPAaBEHCTBA MIPU PELLICHUH PA3JIUYHBIX 3a4a4.

DOyHKUNH
PacnozHaBath (QyHKUMKM H3y4yEHHBIX BHIOB. [loka3bpiBaTh CXeMaTHYECKH
pacroNiokeHne Ha KOOPAMHATHON IUIOCKOCTH TpapukoB (GYHKIMNA BHIA: Y = X,

y=#x+b, y= f, y=ax?>+bx+c, y= x3, y=+/x, y=|x| B 3aBucumMoctn

OT 3HaYCHUM KOI(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHIA.

45



denepanpHas pabouas mporpamma | Marematuka. 5—9 kinacchl (6a30BbIl yPOBEHB)

Ctpoutrb u u300paxarb CXEMaTHYECKHM TpapuKh KBaJIPaTUUYHBIX (QYHKIUH,
OIMKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHI MO WX rpaduKam.

PacnozHaBath kBaapaTHuHylO (QYHKUHIO 1O (opmyie, TPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKUIUNA U3 peanbHOU KU3HU, PU3NKHU, T€OMETPUH.

YucJioBbIe MOCTEA0BATEIbHOCTH H IIPOrPeccUum

Pacno3naBath apuMeTHUECKyr0 W T€OMETPUYECKYIO IPOTPECCHUU MpPHU Pa3HbIX
CIoco0ax 3aJ1aHusl.

BbINONHATH BBIYUCIEHUS € UCTIOJIb30BaHUEM (OPMYJI N-To WwieHa apupMeTUuIECKOn
Y T€OMETPUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4ieHbl MOCIE0BATEIBHOCTA TOUKAMU Ha KOOPJMHATHOM MIIOCKOCTH.

Pewars 3amauu, CBs3aHHBIE C YKUCIIOBBIMU IIOCIIENOBATEIBHOCTSIMUA, B TOM YHUCIIE
3a71auy U3 PeabHON JKU3HH (C UCTIOIb30BAHUEM KAIBKYISATOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOIUXCs
(TembI) Kypca 4acoB COJICpKaHUE
Yucia 1 BEIYUCIICHUS. 25 Ilousitue CucreMaTu3upoBaTh U 000ramaTb 3HAHUS
PanuonanesHBIE YHCIa PaIMOHAIILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YHIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
TEWCTBUS Ipy HEOOXOAMMOCTH JCCATUYHBIC IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciaamu. CpaBHEHHUE,
YIOPSII0YMBAHUE
parMOHAILHBIX YUCEIL.
CreneHp

C HaTypaJbHBIM
MMOKAa3aTeJIeM.
Pemenue oCHOBHBIX
3aja4 Ha ApooH,
TIPOIIEHTHI

W3 peaibHOU
IPaKTUKHU.

[Ipu3Haku 1eTuMOCTH,
pa3IoKeHUs

Ha MHOKHUTEJIN
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpyuMeHsATH pa3Ho0Opa3HbIe CIIOCOOBI M MPUEMBI
BbIYHCJICHUS 3HAYECHUH IPOOHBIX BbIPAKEHUH,
coJiepKainiux 0OObIKHOBEHHBIE U JECATUYHBIE JPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JACCATUYHYIO TPOOh
OOBIKHOBEHHOMN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUe K popme, Hanbomee yaqo0HOM I BRIYUCICHUH,
peoOpa30BBIBATH NPOOHBIE BEIPAKEHUS HA YMHOKECHUE U
JIEJICHUE IECATUYHBIX JPOOeH K ACHCTBUSAM C IETBIMH
YUCTIAMU.

IIpuBoauTh YKCI0BbIE M OYKBEHHbIC IPUMEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUS CTEMNEHU U MOKA3aTeNs CTEIEHH, HAaXOAUTh
3HAYCHUs CTereHel Buaa " (a — moboe paroHaIbHOES
YHUCII0, N — HATypaJbHOE YUCIIO).
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PeanbHbie IMouuMAaThL CMBICI 3aKUCH OOJIBIIUX YUCEI C TOMOIIBIO
3aBUcUMOCTH. [Ipsmast | mecsITUYHBIX apoOei u creneHel yncaa 10, npuMeHsiTh UX
1 oOpaTHas B PEAIbHBIX CUTYalIHSIX.

npornopuuoHanbHOCTH | [IpUMeHSITh MPU3HAKY JEIUMOCTH, PA3JI0KEHUS Ha
MHOXXHUTEIIN HATypaTbHBIX YHCEIL.

PemaTh 3a1a4u Ha 4acTH, TIPOIECHTHI, TPOTIOPIIHH,

Ha HaxOXKJIeHHE ApoOu (MPOIIEHTA) OT BEJIMYHHBI U
BEJIMYUHEI 110 €€ ApoOu (MPOIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTaBJISIET OIHA BETUYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMACH PEIICHUI TeKCTOBBIX 3a71a4.

Pacno3zHaBaTh U 00bSICHATH, ONTUPASICh HA ONPEICIICHNUS,
IIPSIMO MPOTIOPITHOHAIBHBIE U 0OPATHO MPOIOPIIMOHATEHEIE
3aBUCHUMOCTH MEX/y BEJINYMHAMU;, IPUBOAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEH U3 pealibHOTO MUPA, U3 IPYTUX YIECOHBIX
IPEIMETOB.

PemaTh npakTHKO-OpUEHTUPOBAHHBIC 3a7]a4H HA JIPOOH,
IIPOIICHTHI, MPSMYIO U 00paTHYIO ITPOMTOPIIMOHATBLHOCTH,

IPONIOPLUN

Anredpandeckue 27 bykBeHHbIE OsJaeTb anreOpanyeckoil TEpPMUHOIOTUEN U CHMBOJIMKOH,

BBIPAKECHUS BBIPAKECHUS. NMPUMEHATH €€ B IIPoIiecce OCBOCHUS yUeOHOro MaTepuania.
IlepemeHnHbIe. Haxoauth 3HaueHUs1 OyKBEHHBIX BBIPAKEHUIN NIPH 3aJaHHBIX
JlonmycTrmMbie 3HAYEHHUAX OYKB; BBIIOJHATH BBIYUCICHUS O (hOpMyJiam.
3HAYCHUS BbINOJHATH peoOpa30BaHus LUENOr0 BEIPAKEHUS
[IEPEMEHHBIX. B MHOT'OUJIEH MTPUBEIEHUEM MOJOOHBIX ClIaraeMblX,
DopMyIbI. pacKpbITHEM CKOOOK. BBINOIHATH YMHOKEHUE OHOWIECHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKEHU,
PacKphITHE CKOOOK U
MIPUBEICHUE

MOIOOHBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU
C HaTypaJbHbIM
IIOKa3aTeJIeM.
MHOro41eHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXXCHUE
MHOT'OYJICHOB.
Dopmyiibl
COKpAaIIEHHOT O
YMHOXKECHHUSI.
Pa3noxenue
MHOT'O4JICHOB
Ha MHOXKHUTEIIN

Ha MHOTOWICH U MHOTOWICHAa Ha MHOTOYWICH, MPUMEHSTH
dbopMyIbl KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
yTEM BBIHECEHHS 32 CKOOKH 0OIIIero MHOXKHUTEII,
npuMeHeHUsT (HOpMYIIbl PA3HOCTH KBaapaToB, (hopmyi
COKpAILEHHOI'0 YMHOKEHUS.

IIpumeHATH TPe0OpPa30BaHNE MHOTOUJICHOB JJISl PEIICHUS
Pa3MYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKHU.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHuE, IpaBuiIa
npeoOpa3zoBaHUs
YPaBHEHHS,
PaBHOCUIIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHHE

Pemiarb mMHENHOE ypaBHEHHE C OJHON NIEPEMEHHOM,
NpUMeHs sl MPABUJIA NIEPEX0a OT UCXOIHOTO YPAaBHEHHUS

K paBHOCWJIBHOMY eMy Oouiee mpocTtoro Buja. IlpoBepsrs,
ABJISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
ITopOupaTes mpuMepHI Map YKCEI, SBISIOIUXCS PEILIECHUEM
JIMHEWHOT'O0 YPABHEHUS C JBYMs EPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOM,
PEIICHUE JIMHEUHBIX
ypaBHeHUi. Pemienue
3a/1a4 ¢ MOMOUIBIO
YpaBHCHUM.
JInHenHoe ypaBHEHUE
C IBYMs
NIEPEMEHHBIMU U €TI0
rpa¢puk. Cucrema AByxX
JIMHEWHBIX YPaBHEHUU
C AByMS
IIEPEMEHHBIMHU

CTpouTh B KOOPJIMHATHOM TUIOCKOCTHU TpadUK JMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IPadUKOM,
NPUBOAUTH NPUMeEPbI PEILICHUSA YPABHEHHUS.

HaxoauTth pelmieHue CUCTEMBI IBYX JJMHEWHBIX YPaBHEHHUMN
C ABYMS IIEPEMEHHBIMH.

CocTaBJfATh M peliaTh YPaBHECHUE UJIH CUCTEMY
YPaBHEHHI O YCIOBUIO 337ja4l, UHTEPIIPETUPOBATh

B COOTBETCTBHM C KOHTEKCTOM 3a/1a4y MMOJy4YECHHBIN
pe3yabTaT

KoopaunaTel U rpaduku.
OyHKIIMU

24

Koopaunara Toukn
Ha npssMou. Yucnosblie
MTPOMEXKYTKHU.
Paccrosiuue mexny
JIBYMS TOYKAMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
cucTeMa KOOpAUHAT
HAa IIJIOCKOCTH.
[Tpumeps! rpaduKoB,
3aJIaHHBIX
dhopmynamu.

MN300paxars HA KOOPIUHATHON NPSIMON TOYKH,
COOTBETCTBYIOILME 33/JaHHBIM KOOPJMHATAM, Jy4H, OTPE3KH,
MHTEPBAJIbI; 3aMKMCHIBATh UX HA AJIr€OPanyecKoM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPAMHATaM; CTPOUTH IpapUKU HECTOKHBIX
3aBUCHUMOCTEH, 3aJJaHHBIX (pOpMyTamMu, B TOM YHCTIe

C TIOMOIIIBI0 TU(PPOBBIX JTAOOPATOPHTA.

IIpumeHsATH, H3y4YaTh PeMMYyLIECTBA,
HMHTEePIPEeTHPOBATH IpapUUeCKUil criocod MpeaCcTaBICHUS
U aHaJiu3a pa3Ho0Opa3HOM KU3HEHHON HHPOPMALIUHL.
OcBanBarhb NoHATHE (YHKIINH, OBJIA/IEBATh

(G YHKIHOHAIBHOW TEPMUHOJIOTHEM.

Pacno3naBatsh nuHelHy0 QyHKIHIO Y = KX + b,
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UYrenue rpa@ukon
peaIbHBIX
3aBUCHUMOCTEH.
[Tonsitue GhyHKIUU.
I'padux dbyHkIUn.
CaoiicTBa (pyHKIUH.
Jluneiinas GyHKIMS.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI

ko3¢ duiueHTos K u b.

Crpouthb rpadpuku nuHelHol GyHKIMH, GyHKIHNA Y =] X |.
HUcnoab3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIIUA U U3yIEHUST UX CBOWCTB.

IIprBOaAUTE NpUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIbHBIX
rpoueccax U sIBJICHUAX

['paduk pynxum
y =lx|
[ToBTOpenue u 00001IEHNE 6 IloBTOpEeHue Bei0uparTh, IpUMEHATH OLEHUBATDH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX ITOHATUI YHCEeJl, BBIYUCIICHU, TPEe0Opa30BaHUI BbIPAKEHUM,
Y METOJOB Kypca pELIEHUsT YPAaBHEHU.
7 K1acca, 00001IeHne OcyuiecTBJISITH CAMOKOHTPOJIb BHITIOTHSAEMBIX JICUCTBUN U
3HAHUU CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUMN, TPeoOpa30BaHuM,
MTOCTPOEHHUM.
Pemiath 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTHUX
IIPEAMETOB.
Pemaths TeKCTOBBIC 321244, CPABHUBATh, BLIONPATH
CIIOCOOBI pELICHUS 33/1a41
OBIIEE KOJIMYECTBO 102
YACOB I10 IIPOI'PAMME
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8 KNIACC
HaunmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATh ONpPeAeJIeHUe KBAaIPAaTHOIO KOPHS

KBapaTHble KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJIHKCHUS
UPPpaLIMOHATILHBIX
YHCelL.
JlelicTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUAa

X2 = a.

CaoiicTBa
apruMeTHIECKUX

KBaJIpaTHBIX KOPHEH.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 4Kciia, apupMETHIECKOro KBapaTHOIO KOPHSI.
IIpuMeHATH Onepanuio U3BJICUYEHUS KBAAPATHOIO KOPHS
U3 YUCIa, MCHOJIb3Ysl TP HEOOXOJUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIC KOPHU 1EIBIMHA YUCIIAMHU U
JECATUYHBIMU JIPOOSMH.

CpaBHMBAThH U yHOPSAOYUBATH PALMOHAIBHBIE U
UPPALMOHAIBHBIC YNCIIA, 3aIIMCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HccaenoBaTh ypaBHeHUE X2 = @, HAXOAUTh TOYHBIE U
npubnuxkEHHBIC KopHU Tipu @ > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, ITPOBOS
YUCJIOBBIE 3KCIIEPUMEHTHI C UCITOJIb30BAHUEM KAJBKYJISATOPA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; NPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BhIPAKEHUH.
BoInOTHATH MPeo0pa30BaHUs BEIPAXKECHUM, CONEPKALINX
KBaJIpaTHbIE KOPHU. BbIpakaTh nepeMeHHbIe

U3 T€OMETPUYECKUX U PU3NUECKUX (POPMYIL

BbI4ucasTh 3HaYEeHUS BRIPAKECHUM, CONEPKALUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys MPU HEOOXOAUMOCTH
KQJIBKYJISTOP.
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Hcnoab3oBaTh B X0/1€ pEIICHUS 3a/1a4 dJIEMEHTapHBIC
IPEJCTABJIECHUS, CBA3aHHbIE C MPUOIMKEHHBIMY 3HAUEHUSAMU
BEJIMYUH.

3HAKOMUTBHCH C HCTOPHEH Pa3BUTHS MaTeMaTUKU

Yuciia 1 BBIYUCIICHUS.
CreneHs ¢ 1eabIM

CreneHs ¢ 1eabM
MOKa3aTeJieM.

dopMyTHpPOBATH ONpe/ieJieHre CTEIEHU C IEJIbIM
MOKa3aTeJeM.

[MOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasaTh 3anMch OOJBIINX U MAJIBIX YUCEI
qucia. B CTaHJIapTHOM BHjie. CPaBHMBATH YKCIIA U BEJINYUHBIL,
Pa3mepsr 00BeKTOB 3aMMCaHHbIE C UCIIOJIb30BaHUEM cTernenu 10.
OKPYKaIOIIEro MUpa Hcnonb30BaTh 3allUCh YKCEI B CTAHIAPTHOM BU/JIE
(0T PNIEMEHTapHBIX TSl BBIPAKEHUST pa3MepPOB O0BEKTOB, ITTUTEILHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOIIEM MHUDE.
10 KOCMUYECKUX DopMyJIMPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOH opme
00BEKTOB), Y WJUIIOCTPUPOBATH PUMEPaMHM CBOKCTBA CTENICHU
JUTUTEIbHOCTD C LIEJIBIM MOKAa3aTeIIEM.
MPOLIECCOB IIpuMeHATH CBOMCTBA CTETICHU JIJIs1 TPEOOpa30BaHUS
B OKPY’KAIOIIEM MHUPE. | BBIPAXXEHUM, COACPKAIIMX CTEIICHU C LEJIBIM MOKa3aTEIEM.
CBolicTBa CTENEHU BoINOHATH AEMCTBUSA C YHCIIAMU, 3aITUCAHHBIMHU
C IIeJIBIM TIOKa3aTeNieM | B CTaHJIapTHOM BHj€ (YMHOXKEHUE, JEJIeHUEe, BO3BEICHHE
B CTEIICHD )
AnreOpandeckue KBagparHsiii Pacno3HaBaTh KBaJpaTHbIN TPEXUJIEH, YCTAHABIMBATh
BbIpakeHUs. KBagpaTHbIii TPEXUJIEH. BO3MOXKHOCTb €TI0 Pa3JIOKEHUSI HA MHOKUTEIH.
TPEXUIICH Paznoxenune PackiaabiBaTh Ha MHOMKHMTEIH KBAIPATHBIN TPEXUICH
KBaJIpaTHOT' O C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXUTEIIN

AnreOpandeckue
BBIPAKCHUS.
AnreOpandeckasi ApoOb

15

AnreGpanueckas
apoOb. JlomycTumele
3HAYCHUS
NEPEMEHHBIX,
BXOJSIINX

B anreOpanyeckue
BBIPAKEHUS.
OcCHOBHOE CBOMCTBO
anreOpandyeckoiu
npobu. CokpaiiieHue
Tpo0ei.

Cnoxenue,
BBIYMTAHHUE,
YMHOXKEHUE U JeJICHNE
anredpanyecKux
Tpo0ei.
[IpeobOpazoBanue
BBIPAKCHUM,
CoZIepKaIIUX
anredpanveckue
apoou

3anuceiBaTh anredpanyeckue Belpaxxkenus. Haxoqurb
001acTh OnpeAeNeHUs PalliOHAILHOTO BHIPAYKEHUSI.
BbINOJHATH YHUCIOBBIE TOACTAHOBKU U BBIYMCIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJIbKYISITOpA.
@ opMyJIUPOBATH OCHOBHOE CBOMCTBO alireOpandeckoit
JpoOY U MPUMEHSITh €ro JIJIsl IpeoOpa3oBaHus APOOeEH.
BbINOJHATH AeHCTBUSA C AIreOpanyecKUMu ApoOsIMHU.
[TpumensTh peoOpa3oBaHus BEIPAKCHUM JIJIsI pEIICHUS
3a1a4y. BeipaxaTh nepemeHnblie U3 Gopmyin (pU3NUECKUX,
F€OMETPUYECKUX, OMMCHIBAIOIINX OBITOBBIE CUTYAIIWN )
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YpaBHEHHUS Y HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarh KBaJpaTHbIC YPABHEHUS.

KBaznpaTHble ypaBHEHUS ypaBHeHue. HeronHoe | 3ammcbiBaTh (pOpMYJy KOPHEN KBaIpaTHOIO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHble YPABHEHUs — IIOJIHBIC U HEITOJIHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTeHIINe UCCIAEA0BAHUS KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiats ypaBHeHus, CBOASIIMECA K KBAAPATHBIM,
Buera. C TIOMOIIIBIO MPe0Opa30BaHUM U 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0irogaTh 1 aHAIM3UPOBATH CBS3b MEXKIY KOPHSAMH U
CBOJSILIIUXCS Kod(dUIIeHTaMu KBaJIpaTHOTO YpaBHEHUSI.
K KBQJIPATHBIM. ®opmyanpoBaTh TeopeMy Buera, a Takke oOpaTHytO -
[Ipocreiimme 1podHO- | Teopemy, IPUMEHSATH 3TU TEOPEMBI JIJISl PEILICHUS
panroHaIbHBIE 3a/1a4.
YPAaBHEHHS. PemaTh TeKcTOBBIE 321241 aNTeOpandECcKUM CIIOCOOOM:
Pemenne TekCTOBBIX NEPEXOUTh OT CIIOBECHON (POPMYIMPOBKH YCIOBUS 3a/1a4U
3a/1a4 ¢ MOMOUIBIO K airedpandeckoi MoJIeiH MyTEM COCTaBJICHUS YPaBHEHUS;
KBaJPATHBIX pemaTh COCTaBIEHHOE YPaBHEHHE; HHTEPIIPETUPOBATh
YPaBHEHUH pe3yJibTar.

3HAKOMUTBHCH C MCTOPHEH PAa3BUTHUS alNreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneniHoe ypaBHEHUE PacnozHaBaTh JIMHEVHBIE YPABHEHUS C JBYMS

CucreMbl ypaBHEHUI

C IBYMS
MEPEMEHHBIMHU, €TO
rpaduK, TpUMephbI
pelieHus: ypaBHEHU N
B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUH

IIEPEMEHHBIMM.
Crpours rpaduky TMHEHHBIX YPaBHEHH, B TOM YUCIIE
HCNO/IB3Ys HM(POBbIE pecypChl.

Pasyinyarhb napajuiesibHbIE U IIEPECEKAOIIUECS IIPSAMBIE
110 UX YPaBHECHUAM.

PemiaThb cucteMsl IByX JIMHEMHBIX YPABHEHUU C IBYMS

IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C ABYMs
[IEPEMEHHBIMU.
[Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX
YpPaBHEHUU C JBYMs
MEPEMEHHBIMM.
I'paduueckas
MHTEPOpPETALUS
YpPaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYyMS
[IEPEMEHHBIMU.
Pemenne TekcToBBIX
3a/1a4 C TIOMOUIBIO
CUCTEM YpPaBHECHUU

Pematp npocreiiiine CuCTeMbI, B KOTOPBIX OJHO

U3 YPaBHEHHUI HE SIBISECTCS JIMHEHHBIM.

[MpuBoauTs rpaguyecKyr0 MHTEPNPETANUIO PEIICHUS

ypaBHEHHUSI C IBYMs IEPEMEHHBIMU M CUCTEM YpaBHEHUM

C ABYMS IIEPEMEHHBIMU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKUM CIiocoOoM

YpaBHEHHS U HEPABEHCTBA.
Hepasencrpa

12

Yucnosble
HEPaBEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuHeiHbie
HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX
pemienne. Cucrtemsl
JIMHEMHBIX HEPABEHCTB

DopMyJIMPOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOU MPAMOM, TOKA3bIBATH
anreOpanvyecKu.

IIpyMeHSATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3a/1a4.
Pemars nvHEHHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
n300pakaTh pPellleHUE HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucTteMbl JIMHEWHBIX HEPABEHCTB, H300paXkaTh
pEeLIEHNE CUCTEMBI HEPABEHCTB HA YHUCIIOBOM ITPAMON
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C OJTHOM ITIEpEMEHHOM
U UX pELICHUE.
N306paxkenue
pELIEHUs IMHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOM
PAMOM

DOyHKINH.
OCHOBHBIE TTOHITHUSI

[Tonsarue GpyHKIIMY.
O6unacTp onpeneaeHus
1 MHO>KECTBO
3HAYCHUN PYHKIIHMH.
CnocoOb! 3a1aHus
GyHKUIHH.

I'padux pyHKUIMM.
CaoiicTBa (hyHKIUH,
X 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

BbruucjsATh 3HaYeHus: QyHKIUHN, 3aJaHHBIX (opMyIaMu
(mpu HEOOXOIMMOCTH UCIIOJIb30BaTh KaJIbKYJIATOD);
COCTABJIATH TA0JMIbI 3HAYEHUH () YHKIUU.

CrpouTthb 10 TOYKaM rpaguku QyHKIUH.

OnuckiBaTh CBOMCTBA (YHKIUHU HA OCHOBE €€
rpauuecKkoro npeacTaBICHUS.

Hcnoab3oBaTh QyHKINOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIUKY.

HccaenoBarh npumepsl rpauKoB, OTPAKAIOUINX PeabHbIC
npoueccsl U ABneHusd. IIpuBoauTs NpuMepsl IPOLECCOB U
SIBJICHUU C 3a1aHHBIMU CBOMCTBaMHU.

Hcnonb30BaTh KOMNBIOTEPHBIE IIPOrPAMMBbI

JUI TOCTPOEHUs TpaduKOB (PYHKIUN U U3yUEHHs] X CBOWCTB

OyHKIINH.
UucnoBbie GyHKITUN

UreHne u moCcTpoeHue
rpadukoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB

Haxoauthb ¢ nomombio rpadguka QyHKIMY 3HAUEHUE OJHOU
13 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.
B HecnmoxHBIX ciiyyasx BbIpaKkaTh (pOPMYJ10H 3aBUCUMOCTH
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ynxumi,
OTpaKAIOIIHNX
peagbHbIC MPOIIECCHI.
DyHKINH,
ONHCHIBAIOIINE
MPSMYIO U OOPaTHYIO
MPONOPLIMOHATIbHBIE
3aBUCHUMOCTH, UX
rpaduku.

I'paduk pyHxIIN

y = X%

OyHKIUU

y =X,y =X,

y =vx, y =[x},
rpadguyeckoe penieHme
YPaBHEHUU U CUCTEM
YpPaBHEHUU

MEXKy BEIUYMHAMH.
OnuceIBaTh XapakTep U3MEHEHHUS OJTHOW BEJIMYHHBI

B 3aBUCHMOCTH OT U3MEHEHMUS APYIrOu.

Pacno3naBarh Buibl n3ydaembix ¢pyHkiui. [loka3siBaTh
CXeMaTHYeCKH I10J0KEHUE HA KOOPAMHATHOM TIOCKOCTH
rpadukoB QyHKImiA Buga: y = X4y = X3, ¥y =+x, y = [x].
Hcnoab3oBaTh PyHKIMOHATBLHO-TPaduyecKue
NpeACTABJICHHU U1 PELICHUS U UCCICAOBAHNs YPABHEHUM U
CUCTEM YPaBHEHHUI.

IpuMensiTs nudpoBbIe pecypcshl IS TIOCTPOCHUS
rpaguKoB GyHKIUH

[ToBTOpeHue u 0600I1IeHNE

[ToBTOpEHUE
OCHOBHBIX ITOHSTHH U
METOOB KYpPCOB 7 1 8
KJ1accoB, 000011eHHe
3HAHUM

Bpi10upaTh, NPUMEHSATH, OEHUBATH CIIOCO0bI CPAaBHEHUS
Yyucesl, BEBIYUCICHUH, TpeoOpa3oBaHuil BEIpAXKEHUHN, PEIICHUS
YpPaBHCHUU.

OcyuiecTBIsITh CAMOKOHTPO0JIb BBIIIOJHAEMBIX IEVCTBUN U
CaMOIIPOBEPKY pe3ysibTaTa BHIYMCIECHUMN, MPEe0Opa30BaHUM,
IIOCTPOCHUM.

Pemiathb 3a1a4u U3 peajibHOM sKU3HH, IPUMEHATH
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MAaTCMAaTUYCCKHUC 3HAHUS AJI1 PCHICHUA 3a1ad U3 JPYIrux
IPEIMETOB.

Pemath TeKCTOBBIE 32/1a4U, CPABHUBATH, BLIOMPATh
CIoCco0bI PEIICHUS 3aaun

OBILEE KOJIMYECTBO
YACOB TIO TIPOTPAMME

102
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 Panmonanehbie ynciia, | Pa3BuBarh mpeacTaBjeHMsl O YMCIAX: OT MHOXKECTBaA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOXKECTBA JIEICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCYHBIC U O3HAKOMUTBHCS C BOBMOXKHOCTBIO MPEICTABICHUS
OECKOHEUYHBIC JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM JIeCATHYHOMN
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIENCTBUTEIILHBIX HN300paxars NEHCTBUTEIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM TIPSMOI.
JICCTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
Yyuclia KaK JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInosHATH, cOYeTasi yCTHhIE U MUCBbMEHHBIE TPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHyecKue IelCTBUS C PAMOHAIBHBIMU YHUCIIAMU;
B3anMHO oqHO3HAUHOE | HAXOAMTb 3HAUYCHUS CTEICHEM C IEIbIMHU MOKa3aTeIsIMU U
COOTBETCTBUE MEKIY KOpPHEW; BBIYUCJIATH 3HAUCHUS YMCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuts npeacraBjeHue O 3HAUMMOCTH
JIEHCTBUTEIIHbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON JIEATEIbHOCTH
YHuCelI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U A€JIaTh BbIBOAbI O TOYHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHHOTO YUCIIA MPU PEIICHUN
CpaBHeHue 3a1a4.
JEUCTBUTENILHBIX uncel, | OKPYIrasTh JeHCTBUTEIBHBIC YHCIIA, BHIIOJHATH
apru(pMeTHIECKHE NPUKHUIAKY pE3ybTaTa BEIYMCICHUM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxénnoe
3HAYECHUE BEJIMYUHBI,
TOYHOCTh
PUOJIMKECHHUS.
OkpyrieHue yuces.
[Ipukuka u oleHka
pPE3yIbTAaTOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMAaTUKHU

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenune ypaBHenui,
CBOZSLIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YPaBHEHUH,
CBOJAILIAXCS

K KBQJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! perieHns
YPaBHEHHUU TPETHEN

Y YETBEPTOU CTEIIECHEN

OcBanBaTh, 3a1I0MUHATH U IPUMEHSATH rpaduyeckue
MeTO/bI NPY PEIICHUN YPaBHEHUM, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTes 1uHelHbIC M KBAIPATHbIC YPABHEHUS,
ypaBHEHUSI, CBOJIAIINECS K HUM, TIPOCTEHUIIINIE TPOOHO-
pallMOHAIbHBIE YPAaBHEHUS.

IIpensaratb BO3MOXHBIE CITIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U pelaTh TEKCTOBbIC 3aa4l
pa3HBIMU CIIOCOOaMMU.

3HAKOMHUTBHCS ¢ HICTOPHUEH PA3BUTUSI MATEMATUKH
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paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue qpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y areopanyecKkum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IBYMS
NIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPAaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEpIIpETaLUs
CUCTEMBI YpaBHEHUN

C IByMs IIEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBauBaTh U IPUMEHATH IIPUEMBI PELICHUS] CUCTEMBI
JBYX JUHEHHBIX YPAaBHEHHUU C IBYMS IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHHUH, B KOTOPBHIX OJTHO YPAaBHEHUE HE
SABJISICTCS JIMHEWHBIM.

Hcnonb3oBaTh QYHKIIMOHAIBHO-TpadUUECKHe
MIPE/ICTAaBIICHUA JIJIsl pellleHUsl M UCCJIeJOBAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX
aredpanyecKuM CrmocoOOM: MepexXoauTh OT CIIOBECHOM
(bopMyIMPOBKH YCIOBHUS 33[]a4H K anreOpanyeckon Moaenu
IIyTEM COCTAaBJICHUs CUCTEMBI YPAaBHEHUN; peliaTh
COCTAaBJICHHYIO CUCTEMY YPAaBHECHUI; HHTEPIPETHPOBATH
pe3yJIbTar.

3HAKOMHUTBHCH C HCTOPHEH PAa3BUTUSA MAaTEMATUKHU
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3a/1a4u anreOpanyecKkum
Cocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosnnsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuueiHble JUTsl peoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiarb nuHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIFOYAIOIINX
CucreMsl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX M300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3alIMCHIBATH PELICHNUE C IIOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YsI
pelieHue. rpaduyeckue npeacTaBICHUs.
['paduueckas OcBauBaTh ¥ NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIPETALUS pPa3IUYHBIX 33724, B TOM YUCJIE TPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BUJIBI H3y4aeMbIX (DYHKIINH;

byukug, e€ rpadux u
cpoiictBa. [lapaboua,
KOOPJIMHATHI BEPIINHBI
napaboJibl, OCh

HIIOCTPUPOBATDL CXEMATHYCCKH, 00bACHATDH
PAacCIIOJIOKCHUC Ha KOOpI[PIHElTHOfI IIJIOCKOCTH I‘pa(l)I/IKOB

¢Gyukuuii Buga: y = kx,y = kx + b,y = %,y = X2,
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CUMMETPHUU NapadoJIbI.
['paduxu byHKINNA:

= Kk,
kx + b,

< <K <K < < < <<
11 11
%%

I
=

y = X3,y =+/x, ¥ = |x| B 3aBHCHMOCTH OT 3HaUEHMii
K03((PULIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBarh kBagpatnuHyro GyHKIHIO 110 popmyrie.
IpuBoauTh NpPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealIbHOM KU3HU, (PU3UKU, TEOMETPUHU.

BoisaBasiTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaZpaTH4HOM QyHKIMU y = ax? + bx + c.

CTtpouthb u u300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (G YHKIUN, 3aJIaHHBIX (POpMYyJlaMu BHIA
y = axi,y =ax’* + q,y = a(x + p)y = ax*> + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUN IS X TOCTPOCHUS, B TOM YHUCIIE C TIOMOIIBIO

UU(pPOBBIX PECYPCOB

YuciioBble
MOCJIEIOBATEIbHOCTH

15

[TonsiTe yncnoBou
MOCJIEIOBATEIIbHOCTH.
3amanue
MOCJIE/IOBATEIbHOCTH
PEKYPPEHTHOMN
dopmynon u
dbopmyoit N-ro uneHa.
Apudmernueckas u
reoMeTpuIecKas
IPOrPECCUMN.
@opMynbl N-TO YJieHa
apruMETHIECKON 1
reOMEeTPUYECKON

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYEHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C UCIIOJIb30BAHUEM
TEPMHHOJIOTUH, CBI3aHHOU C MOHITHEM
MOCTIeI0BATEIHPHOCTH.

AHaau3upoBaTh GOpMYITy N-TO WieHa
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (hopmyiTy

U BBIYHUCJSATD YJICHBI TIOCIE0BATEIbHOCTEHN, 3aJaHHbBIX
TUMHU POPMYITaAMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTH B IOCTPOCHUU
MOCJIEI0BATEIbHOCTH, €CIIHM BBITUCAHbI IEPBbIE HECKOJIBKO
€€ YJIICHOB.

Pacno3HaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUH MPH Pa3HbIX CIIOCO0AX 3aaHMUsL.
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MPOTrPECCUA, CYMMBI
MIEPBBIX N YJICHOB.
N3o0pakeHne 4IeHOB
apruMETHIECKON 1
F€OMETPUYECKOU
MIPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOMN
IIJIOCKOCTH.
JIuHenHbIN 1
AKCIOHEHIIUATbHBIN
pOCT.

Ci1o:xHBIE IPOLIEHTHI

Pemartp 3a1auu ¢ ucnonb3oBanueM (HopMmyn N-TO YjieHa
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NEPBHIX N YJICHOB.

N300paxath 4jeHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MJIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECCOB U ABJIEHU I

U3 pealibHOM KU3HU, WJUTIOCTPUPYIOIINE U3MEHEHNE

B apuU(pMETUYECKON POrpeccuu, B reOMETPUUECKON
nporpeccun; n300paxarb COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduvecKH.

Pematsb 3aga4u, CBA3aHHBIC C YUCIOBBIMH
MOCTIEIOBATEIbHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 peaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(2TIEKTPOHHBIX TAOJHIL, TPAdUIECKOr0 KATBKYIATOpA U T.I1.).
Pemarp 3a1aun Ha CIIOYKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BaAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 0600IIEeHE,
CHUCTEMaTH3allis 3HAHUH

18

Yucaa u
BbIUMCJIeHUs (3aIKCh,
CpaBHEHUE, JCUCTBUS
C IEeUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMas; IPOLICHTHI,
OTHOIIICHMS,
MPOMNOPIINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJJMHOKECTBO,
OIlEpALIY HaJ MHOXECTBAMHU; UCIOJIb30BATh IpapuuecKkoe
MPE/ICTaBIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a7a4 U3 APYrux
y4€OHBIX TPEMETOB.

AKTYyaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAJILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HAaTypalbHBIX
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OKpYyTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHne
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENMMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIaAPTHBINA BU]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbInoJHATH 1eiCTBUS], CPABHUBATH U YIIOPSAA04YUBATH

apu(MeTH4eCcKuM YKCIIa, IPEICTABIATh YUCIIA HA KOOPIUHATHON NIPSIMOM,
CrI0co00M) OKPYIJIATh YHUCIIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUH.
Pematp TekcTOBBIE 320291 apUPMETUUECKUM CITIOCOOOM.
Pematp npakTyeckue 3a1a4u, CoIEpKaIIUE POLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsl — MPOU3BOJAUTEIBHOCTH TPY/A.
Pa30uparthb peanbHbIC )KU3HEHHBIC CUTYAlUH,
(popmyTUpoOBaTH HX HA SA3bIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHSS MaTEMaTUYECKHUN arapar,
HHTEPNPETUPOBATH PE3YNIbTAT
AJireOpaunveckue OnepupoBath NOHATUSIMM: CTEIIEHb C LEIbIM
BBIPaKeHHs nokaszaTesieM, apu(pMeTnyecKuil KBapaTHbIN KOPEHbD,
(npeobOpa3oBanue MHOTOYJIEH, anredpandeckas 1poob, TOXKIECTBO.
areOpanyecKux BbINOIHATH OCHOBHBIE 1eHCTBHSA: BBIIIOJIHATH PAaCUEThI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIe, APOOHO-
JOITYCTUMBIE palMOHAJILHBIE BBIPAXKEHUS U BBIPAKEHUS C KOPHAMU,
3HAYCHMUS]) pEeaIM30BBIBATH PA3JIOKEHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCIOJIB30BAHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJUTh
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JIONyCTUMBbIE 3HAUEHHUS [IEPEMEHHBIX JUI JPOOHO-
paluMOHAIbHBIX BBIPAXKEHUM, KOPHEM.

MopnesnpoBaTth ¢ OMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
dynxumi;
rpadudecKoe pereHue
YPAaBHEHUH U UX
CUCTEM)

OnepupoBath noHsiTusiMu: QyHKIws, rpaduk QyHKINH,
HYJU (YHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJbIIIEE U
HauMeHbIlIee 3HaYeHUs] PYHKIIHH.

AHaIU3MPOBATh, CPABHUBATH, 00CY:KAAaTh CBOWCTBA
GyHKIM, CTPOMTH UX TpaduKH.

OmnepupoBaTh NOHATHSIMM: IIPSIMAsi IPOITOPLIMOHAIILHOCTb,
oOpaTHasi IPONOPUHUOHAIBHOCTb, TMHEHHAs (DYHKIIHS,
KBajipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpamKu I ONPEACIIEHUS] CBOMCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX NMPEAMETOB U pealbHON KU3HU; MOAEJITUPOBATH

C MOMOILBIO IPa(h)UKOB peasibHbIE MTPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTU MEXY BEIUYMHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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