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

IMNOACHUTEJIBHAA 3AIITMCKA

AnreOpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMS:
oHa o0OecrnieurBaeT M3y4YCHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAY4YHOTO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl MIPOJOTIAKEHUSI 00pa30BaHUS U
B TOBCEJIHEBHON >XKuM3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX MPEICTaBICHUN
O TPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimid, CrocoOe OTpakKeHHS
MaTeMaTUYECKOW HAyKOW SIBIIGHMM M TPOLIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOro MOJCIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAyeCTB MBIIUICHUSI, HEOOXOJAMUMBIX
TSl aJlaliTallid B COBpEeMEHHOM Iu(poBoM oO1iiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE YMEHHUs HaOII0JaTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOEHHE Kypca anreOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlIUXCA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIIEHME U KOHKPETU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITETILHOM JIESITEIbHOCTH O0YYarOUIUXCsl, OITOMY CAMOCTOSITEIbHOE PEIICHUE
3a/1a4 SBJSETCS peau3aluen 1eaTeIbHOCTHOTO IPUHIUIIA 00yUeHHUS.

B crpyktype mporpammbl yueOHOro Kypca «Anredpa» ajis OCHOBHOI'O OOIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIbHO-METOAUYECKUE JTMHUU:
«Hucna v BEIYUCICHUSN, « ATeOpandecKkue BEIPAXKCHUS», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkium». Kaxnmas U3 3TUX COAEPKATEIBHO-METOAUYECKUX JIMHUN PAa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJECUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronuMCs IPUXOTUTCS JJOTUYECKU PACCYKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W € 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTHKHU, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCSA OCHOB YHUBEPCAJIHLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « AnreOpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue muHUA «Yucia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIIErO
W3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre MoHATHS O YMCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAILHBIMU U HUPPAIMOHAIBHBIMU YuCIaMH, (OPMHUPOBAHUEM TMIPEICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YHUCIOBOM JIMHUU OTHECEHO
K cpeiHeMy 00111eMy 00pa30BaHUIO.



Copnepkanre AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS» H
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OO0y4aroumxcs
MaTEeMaTU4YEeCKOro arnrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKH, CMEKHBIX
IPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs y4eOHBIM MaTepHall TPYHIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKEHUH.
AnreOpa [I€MOHCTpPUpPYET 3HAUY€HHE MAaTEMaTUKH KakK s3bIka i1 TOCTPOCHUS
MaTeMaTHYECKUX MOJeJIel, ONMCaHuUs MPOIIECCOB U SIBJICHUI pealbHOTO MHpa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUUYECKOTO MBIITUICHHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, JIJIsl OCBOCHHMSI Kypca HH(POPMATHKH, U OBJIaJICHHE HABbIKAMU
JNENYKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPYECTRBY.

Copepxanve (QPyHKIMOHAIBHO-TpapUUECKOW JIMHUM HAILIEJICHO Ha MOJIyYeHUe
OoOyyarolMMHUCs 3HAaHUM O QYHKIUAX KaK BaKHEWIIEH MareMaTH4ecKOW MOJIENH
JUISL OTIICAHMS W WCCIICJIOBAaHMS Pa3HOOOPA3HBIX MPOILIECCOB M SBICHUN B MPUPOJIE H
obmiectBe. M3yueHune marepuasia ciocoOCTBYET PAa3BUTHIO y OOYYaIOLIUXCS YMEHMS
UCTIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIBHBIC CPECTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (JOPMUPOBAHUE MPEICTABICHUN O POJIU
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4yaercs yueOHbI Kypce «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIOUIME OCHOBHBIE paslensl conaepkanus: «Yucna u
BBIUUCIICHUS», «ANTreOpandecKkue BBIPAKEHUSN», «YPAaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUW.

OOmiee YMCIO YacoB, PEKOMEHIIOBAHHBIX [UIsI H3Y4YCHHsS Y4eOHOTO Kypca
«Anredpay, — 306 wacoB: B 7 wiacce — 102 gaca (3 gaca B Henmenwoo), B 8 kimacce —
102 yaca (3 yaca B Henenio), B 9 kinacce — 102 yaca (3 vaca B HeZIeIIO).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yucaa u BbIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U ICCATUYHBIE, IIEPEX0]T OT OHOM (POpPMBI 3amucH Ipodei K
npyroi. IloHsTME palMOHANBHOTO YHUCHA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApudpMeTuueckue JCUCTBUS C pallMOHAJbHBIMU YHCIIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTrypaJdbHbIM TIOKa3zaTeleM: OIpeJesieHne, mpeoOpa3oBaHue
BBIpAKEHUN HA OCHOBE OMPEACJICHMS, 3amuch OoJbIIuMX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JpoOW W ApoOW B BHUIEC MPOIEHTOB. TpuM OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 PeabHON MPAKTUKHU.

[IprMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIN HATypaJIbHBIX
quCell.

PeanpHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.



AnredOpanveckue BbIPasKeHUs

[lepeMeHHbIE, YUCIOBOE 3HAUYECHHE BBIPAKEHHUS C MepeMEeHHOU. JlomycTumbie
3HaueHusd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXKY BEIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXJIECTBEHHO PaBHBIC BBIpAXKEHUS, MPaBUIIa TPeoOpa30BaHus CyMM U MPOU3BEACHUM,
IpaBuiia PacKpPhITUS CKOOOK M MPUBEICHUS MMOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Onnowiensl ¥ MHorousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBI U
KBaJpar paszHocTtu. PopMyia pa3HOCTH KBajparoB. Pa3nokeHne MHOIOYJIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHWs, MpaBWiIa NOpeoOpa3oBaHUsA ypaBHEHUS,
PaBHOCUJIBHOCTH YPAaBHEHHU.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHNS,
penieHrne JIMHEMHBIX ypaBHEHUU. (COCTaBIECHHE YpPaBHEHHW IO YCIOBHIO 3aJayM.
Pemenre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs NEpEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. Pellienne cucteM ypaBHEHUH CIIOCOOOM
MIOACTAaHOBKH. [ [puMeps! pemeHnst TEKCTOBBIX 3a1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. YucinoBbie mpomMexyTku. Pacctosinue Mexay 1Byms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyrosbHas cucrema koopaunatr, ocu OX u Oy. Abcmucca U opuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UYteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynkuumii. Jluneitnas ¢yukmus, e€ rpaduk. ['paduk dynkuuu y = |x|. I'paduueckoe
pEelIEHNE JTMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC
Yuciia v BHIYUCICHUS

KBagpatublii kopens u3 uucina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BHIYMCICHUSIM.
JleHCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM NoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AuredpanvecKkue BbIpasKeHHUs
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOMKHUTEIH.
Anrebpandeckas npods. OCHOBHOE CBOMCTBO anredpandeckoit npodu. Cioxxenue,
BbIUMTaHHE, YMHOKEHUE, JIEJIEHNE anreOpanueckux qpooeil. ParmoHnanbHble BRIpaXKEeHUS
U UX NpeoOpa3oBaHUeE.



YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEM KBajpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM U KBaapaTHbIM. [Ipocrenmme
JTpOOHO-pallMOHATbHBIC YPABHEHUS.

I'paduueckass uHTEprpeTanuss ypaBHEHHM C JABYMsI TEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU. [IprMeEpBI pelieHus: CUCTEM HETMHENHBIX
YPaBHEHHUI C IBYyMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CIocoOOM.

HucnmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHOM NepeMeHHOU. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonstue pynkunn. OOnacTh ONPEAEIECHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no e€ rpaduky. [Ipumeps rpadukon
GyHKIHNA, OTpaXKaIOIIUX PEeATbHBIE MPOIECCHI.

@DYHKIMH, OMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOTOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =x, y=|x|. 'paduueckoe pemieHne ypaBHeHuUi
Y CUCTEM YpPaBHEHUH.

9 KJIACC
Yuciaa u BbIYMCICHUSA

PanmonanpHbie 4uciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIAa KaK
OECKOHEUHBbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qyucel, apupMeTHIeCKue JNEUCTBHS
C JCUCTBUTEIIbHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyriieHue
yucell. [Ipuknaka u olieHKa pe3yabTaToOB BHIYHCICHUMH.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHune ypaBHEHUN, CBOIAIIMXCSA K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemienne poOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHHe C JByMsl TEepeMEHHbIMU M ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs ITIEpEMEHHBIMU. Penienne cucrteM n1ByX ypaBHEHHM, OTHO



U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpOil crtemeHu. ['paduueckas MHTEpHpeTanus
CHUCTEMBbI YPABHEHUH C IByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1a4 anredpandyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nWMHENHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckast
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKUIMHA
KBanparnunas ¢pyHkius, e€ rpaduk u cBoiicta. [lapadona, KoopIuHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIbl.

I'paduku Qynkumii: y = £x, y= £x+ Db, y = &—, y=x3y= V% y=|x|
X
U UX CBOMCTBA.

YucaoBble N0C1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE 4YKMCIIOBOWM  MOCIENOBATEIBHOCTH. 3aJaHUE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmyJioit u popMyIioi N-TO YJieHa.

Apudmernueckass u TeoMeTpuyeckas mporpeccur. Dopmyibl N-ro  4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrPeCCUil, CyMMbI IEPBBIX N YICHOB.

N3o00pakeHre 4wieHOB apu(pMETUUECKON U T€OMETPUUECKON MPOrpeCcCuil TOUKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUAIBbHBIN pocT. CIOXKHBIC
MIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3ynbTaThl ~ OCBOCHHS ~ NpOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yuciaa u BbIYUCICHUSA

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE ISHCTBUS
C PallMOHAIIBHBIMHU YUCJIAMHU.

HaxonuTth 3Ha4eHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
U PUEMBI BHIYUCIICHHS 3HAYCHHUH JPOOHBIX BRIPAXKEHUH, COACPIKANTUX OOBIKHOBEHHbIE
U JECATHYHBIC JPOOH.

[lepexoautes oT omHOW (OPMBI 3amUCH YuceN K Apyrou (mpeoOpa3oBBIBATH
JECATUUHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PALlMOHATIBHBIE YHCIIA.

OKpyIJIsITh YncHa.

BpINOMHATE NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKCHUN. DBBITOMHATE JEUCTBHUS CO CTEIEHSMH C HATypaJIbHBIMU
ITOKa3aTeNsMHU.

[IpuMeHATh NPU3HAKKA JEIMMOCTH, PAa3J0KEHWE HAa MHOXKHUTEIM HATYpPaJbHBIX
quced.



Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, HHTEPIPETUPOBATH PE3yiIbTaThl
pelIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJHKY, MPUMEHSITH €&
B IIPOIIECCE€ OCBOEHUSI y4eOHOTr0 MaTepuaa.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUM TMpU 33JaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoInonHAT npeoOpa3oBaHusl LEIOr0 BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOKEHHE OJHOYWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
IPUMEHSTH (HOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOYKUTEIH C TOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, NpPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHHS Ppa3IMYHBbIX 3a/1a4
13 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON ITPAKTHUKHU.

Hcrons30BaTh  CBOWCTBA  CTENEHEM C  HATYpPAJIbHBIMH  I10OKAa3aTEIsIMU
JUIsL IpeoOpa30BaHUsl BbIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia epexoaa
OT MCXOJHOIO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPHU PEHICHUH JUHEHHBIX YpaBHEHUHW M MX
CUCTEM.

[TonGupath mpUMepsl Hap YKCeN, SABISIOLUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pewrars cucTeMpl IByX JINHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM UHCIIE
rpadudecku.

CocTaBisaTh U pelmiaTh JUHEMHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUIMHA

N3o0paxkath Ha KOOPAMHATHON MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3aIllMChIBATh YHCIIOBBIE IPOMEXKYTKHU
Ha ajareOpanvyeckoM S3bIKE.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTU TOYKH 1O 3aJaHHBIM KOOPJAMHATAM, CTPOUTH
rpaduxu nuHeiHbIX QyHkunid. CTpouts rpaduk QyHKIMH Y = |x|.



OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM IO 3HAYEHHIO €€ apryMEeHTa.

[lonnmatp rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWH(GOpPMALUH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpaUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpenMeTHBIC pe3ysibTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yucaa v BbIYUCTICHUS

Hcnonbp30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, M300pakaTh JACHCTBUTENIbHBIC YMCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHSATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yd IMpPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIIUX KBaJIpaTHbIE KOPHU, MCIIOIB3Ys CBOMCTBA
KOPHEH.

Ncnonb3oBath 3anucu OOJIBIINX U MaJIbIX YUCEN C IOMOINIBIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHA

[IpuMeHATh MOHATUE CTENEHU C LEIbIM MTOKa3aTEeNEM, BBITOJIHITH MPE0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHH C LEJbIM [IOKa3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MNpPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI IUCTBUI HaJl MHOTOWICHAMH U aJireOpanyecKUMU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIHN.

[IpumeHsTh TpeoOpa3oBaHUs BBIPAKEHUH [UIsl pPEIIEHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIIbHON NTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE, KBAaJpAaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHCHWUS,
CBOISLIMECS K HUM, CHCTEMBI IByX YPAaBHEHHUH C ABYMS [TIEPEMEHHBIMHU.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (ycTaHaBIMBaTh, WUMEET JU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT ciioBeCHOUM (HOPMYJIHUPOBKHU 3a7auM K €€ aareOpandeckorl Mojaeu
C MMOMOULIBIO COCTABJICHHSI YPABHEHMS WJIM CUCTEMBI YpPaBHEHMM, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJYYEHHBIN pe3yybTart.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh IpadUuecKyro
WJUTIOCTPALI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIUU

[lonumath M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHA), ONPEACNATh 3HaueHHe (YHKIUU 10 3HAYCHUIO
apryMEeHTa, OIIPEAEIATh CBOMCTBA (DYHKIMU 1O €€ rpauKy.

CtpouTs rpaduku 3J1eMeHTapHbIX QYHKIUI BUA:

y=_,y=x% y=x3y= VX, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIOPSIOUNBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIa.

Breimonuars apudmernueckue NEUCTBUS € paIlMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCHbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C WPPAlUOHAIBHBIMU
YHUCJIaMH.

HaxonuThs 3Ha4YeHUs CTENEHEW C LEIbIMU IMOKA3aTEIsIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHUCJA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUs, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-paMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JIMHEHNHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemarp TeKCTOBBIE 3a1auu alreOpandeckuM CIIOCOOOM € NOMOIIBK COCTaBIIEHMS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHUS YPABHEHUM M CHUCTEM YPaBHEHHUH, B TOM
Yyuclie € NpUMEHEHUEM TpadHuuecKuxX MpeAcTaBIeHU (yCTaHaBIMBaTh, HUMEET JIU
yYpaBHEHUE WIIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIKO, U TIPOYEE).

Pemarts nuHeliHble HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pakaTh pelleHHe
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIMChIBATh PEIICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBate ¢yHKIMM W3ydyeHHBIX BHUAOB. [loka3piBaTh CXEeMaTUYECKU
pacrnoyio)KeHNEe Ha KOOPAWHATHOW TUTOCKOCTH TpaduKoB (PYHKIUMN BHIA: Y = £X,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocru

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.



Crpouth W u300pa)kaTh CXEMATUYECKH TpauKU KBAIpPaTUYHBIX (DYHKUUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMIA MO UX TpaduKaMm.

Pacrio3naBaTh KBagpaTW4YHYI0 (QYHKIHIO 1O (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIe0BATETbHOCTH H MPOTPecCuu

Pacro3naBath apu()METHIECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3aaHusl.

BEINOTHATE BEIYUCIICHUS C UCIIOIb30BaHKEM (HOPMYII N-To YcHa apru(pMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBBIX N UJICHOB.

M300paxaTh YWICHbI TOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEILHOCTSIMHU, B TOM YHCIIE
3aJIa4M U3 peaJIbHOM )KM3HU (C HCIIOIH30BaHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHHA).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmenoBanue paznena |KomnuectBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCS
(TembI) Kypca 4acoB COZIEpKaHUE
Yucna 1 BBIYUCIICHUS. 25 [lonsaTne CucreMaTu3upoBaTh U 000ramiaTb 3HAHUS
PannoHaneHbIe yncia paloHaNbHOIO YUCHIA. | 00 OOBIKHOBEHHBIX U JIECATUUHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOPa30BHIBAS
NENUCTBHUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHUE
PallMOHAIBHBIX YUCEIL.
CreneHn

C HaTypaJIbHBIM
MIOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
MIPAKTHKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUs

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIEC B ICCTUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKammx OObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBOAUTH YKCI0BbIEe U O0YyKBEHHbIE IPUMeEPBI CTETICHU
C HaTYpaJIbHBIM MMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBaHMS CTENEHU U MOKa3aTessl CTENeH!, HAXOAUTh
3Ha4YeHUs cTerneHeit puaa a" (a — mo00e parMoHaIbHOE
YHUCJI0, N — HATyPAIBHOE YHUCJIO).
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PeanbHble
3aBucHUMOCTH. [Ipsamas
1 oOpaTHas
MPONOPLMOHAIIBHOCTH

IoHuMAaTh CMBICIT 3aMUCH OOJBIIUX YHUCET C TTOMOIIBIO
JEeCATHYHBIX Apo0eli u crenenelt uncna 10, mpuMeHsITh UX
B peaJbHBIX CUTYAIHSIX.

IIpuMeHsSITH TPU3HAKHY JIETUMOCTH, Pa3IOKEHUS Ha
MHOKUTEJIA HATypaTbHBIX YHCEIL.

PemaTh 3a1a4u Ha 9aCcTH, TIPOIICHTHI, TPOTIOPITUH,

Ha HaXOXkJIeHHE TPpoOu (MPOIEHTAa) OT BETUYUHBI U
BEJIMYMHEI 10 €€ ApoOu (IIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIN COCTABIISICT OJHA BEIMYUHA OT JIPYTOM.
IIpuBOAUTH, pa30MpPaTh, OLEHUBATDH PA3TUIHBIC PCIICHNUS,
3aMKuCH PeIIeHUH TEeKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHATD, ONUPASICh HA OMPE/IEICHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00PaTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIIAH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKECHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

Ogaagerb airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITh €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHalia.
HaxoauTs 3HaueHnss OYKBEHHBIX BRIPAKCHUM MTPU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKECHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA

11



[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PaCKpBITHE CKOOOK U
MIPUBEICHUE

HOI[06HI>IX cJlaraCMbIX.

CBoliCcTBa CTENICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHUE
MHOTOYJICHOB.
dopMyIbl
COKpAILIEHHOTO
YMHOKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYJIEH ¥ MHOTOYJICHA HA MHOTOYJIEH, NPUMEHATh
(dbopMyIIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATH PA3JI0’)KEHNE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs1 (POPMYJIbI Pa3HOCTH KBAJPaTOB, POpMyYI
COKpAIEHHOI'O YMHOKECHUS.

IIpumeHsaTH MpeoOpa30BaHNE MHOTOUYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOM MPAKTUKH.

3HAKOMHUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3zoBaHus
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHCHUU.
JIuneliHoe ypaBHEHME

Pemare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBWJIA IEPEX01A OT UCXOJAHOTO YPABHEHHUS

K PaBHOCHJIBHOMY €My Oosiee rpoctoro suja. Ilposepsars,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs npuMepsbI Nap YUCEN, SIBIIIOIIMXCS PELIEHHEM
JIMHEWHOTI'0 YPaBHEHUS C IBYMsI IIEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JIunenHoe ypaBHEeHUE
C AByMS
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPaBHECHAN
C AByMs
MIEPEMEHHBIMU

CTponTh B KOOPAUHATHOU MJIOCKOCTH rpaduK JTMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUST YPABHEHUS.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI [IEPEMEHHBIMU.

CocraBisATh U pelIaTh YPABHCHUE WUJIA CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4d MMOJTYYEHHBIN
pe3yabpTar

Koopnunatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npssMout. Yuciosbie
MIPOMEKYTKHU.
Paccrositane mexay
JIBYMsI TOUKaMU
KOOPANHATHOMN
MPSMO.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aJJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIINE 33JaHHBIM KOOPIMHATAM, JTY4IH, OTPE3KH,
WHTEPBAJIbL; 3aMMCHIBATh UX HA aJITeOPandeCcKOM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOpAWHATaM; CTPOUTH TPadUKH HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YUCTIE

C IOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

I[IpumeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPaPUIECCKUI CIIOCOO MTPEICTABICHUS
U aHaJIM3a pa3HOoOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTue GyHKIINH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + Db,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CpoiicTBa pyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Crpoutb rpaduku TMHEHHON QyHKINH, QYHKIUU Y =| X |.
Hcnoan3oBats HU(POBLIE PeCypPChl 11 TIOCTPOEHUS
rpadukoB QyHKIWN U U3y4YEHUS] UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOLIECCAX U SIBJICHUAX

[TocTpoenue rpadpuka
JMHEHMHON (YHKIUH.
['padux bynkunn
y=|x|
[ToBTOpeHnue u o6oOLIEHNE 6 [ToBTOpEHNKE Bei0upaTh, IpUMEHATH OLIEHUBATH CIIOCO0BI CPaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHH, TPeoOpa30BaHUil BbIpAXKEHUH,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 kyacca, 00o01IeHne OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEHCTBUI U
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHU,
ITOCTPOCHHUM.
PemaTh 3a1aum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA [T PELICHU 3a/1a4 U3 APYTUX
MPEMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KUIIACC

KBaapartHbie KopHU

u3 yncia. [Tonstue
00 UppalMoOHATILHOM
yuciae. JlecsaTudaHbie
MPUOIIMIKEHUS
UppAMOHATBLHBIX
quCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHue
JIEUCTBUTEIBHBIX
YuCell.

YpaBHeHue BUAa

X2 = a.

CBoiicTBa
apupMeTHIeCKIX

KBaJ[paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIHUXCS
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHUue KBaIpaTHOTO KOPHS

U3 9Kuciia, apuhMeTUYECKOro KBaJAPATHOTO KOPHSI.
IIpumMeHsTH ONEepaIo U3BJICUYCHHS KBAIPATHOTO KOPHS
U3 YUCJIa, UCMOJIb3YH ITPU HEOOXOIUMOCTU KAJIbKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHBATh U YIIOPSAI0YHUBATH PALIMOHAIBHBIE U
VppalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBarh ypaBHEHHUE X2 = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISITOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl IPeoOpa3oBaHMUs BEIPAKECHUIA.
BoInoJIHATH NPpeo0pa30BaHUsA BBIPAKEHUI, COJEpKaIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B Pu3ndecKkux GopmMy.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KQJIBbKYJISATOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

Yuiciia U BEIYUCIICHUS.

CrereHb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. IIOKA3aTEIIEM.
[10Ka3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OONBIINX U MAJIBIX YUCEN
qyucIa. B cCTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIOIIETO MHUpa Hcnoab30BaTh 3alIMCh YUCET B CTAHAAPTHOM BHJIE
(OT 2rIeMEeHTapHBIX JUTSI BBIpAQXKEHUS pa3MEPOB 00BEKTOB, TIIUTEIHLHOCTH
YacCTHIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
00OBEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTENIEHU
JUIATEIIBHOCTD C LEJIBIM T0KA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeoOpa3oBaHuUs
B OKPY’KaIOIIEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHHUEe, BO3BEICHUE
B CTEIICHb)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJIpAaTHBIN TPEXUJICH, YCTAHABIINBATH
BbIpakeHUs. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEHUSI HA MHOKUTEIIH.
TPEXUIEH Paznoxenune PackiaabiBaTh HAa MHOXKUTEJIM KBAPATHBIA TPEXUJICH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUWICHA
Ha MHOXXUTEIN

AnreOpandeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpanyeckas
npoOb. JlomycTuMeble
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJire0OpanvecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailleHue
JTpOOei.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anredpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
o0JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYHMCJIATH
3HaYeHUe JpOoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU 1 MPUMEHATHb €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsATh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3a1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazgpaTHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHnue. Dopmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOJISIIIAXCS

K KBaJIPATHBIM.
[IpocTeiitue apoOHO-
palOHAIIbHbBIC
YpaBHEHMUS.

Pemienue TekCcTOBBIX
3a/1a4 ¢ MMOMOIUIBIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJIpaTHBIC YPABHEHUS.

3anuceiBaTh (OPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pelaTh KBa/ipaTHbIe YPABHEHUS — IIOJIHBIE U HEMOJIHBIE.
IIpoBoauTh Mpocreiiniue UCCaAeA0OBAHUS KBAPATHBIX
YPaBHCHUU.

PemiaTh ypaBHeHUsl, CBOASIIMECS K KBAJIPaTHBIM,

C TOMOIIIBIO MPEe0OPa30BAHUIN U 3aMEHOUN IEPEMEHHOM.
Hao0JropaTh 1 aHATM3UPOBATH CBSI3b MEXY KOPHAMH U
ko3¢ pULIIEeHTaM KBAaJIPaTHOTO YPABHEHHS.
®opmyaupoBath TeopeMy Buerta, a Takxe 0OpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI JIJIS1 pEILECHUS

3az1ay.

Pemath TeKkCTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKHU YCIOBUS 3a7a4n
K aJireOpandecKkoi MoJIeIM MyTEM COCTaBIICHUS YPAaBHEHMUS,
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMMTBCS C HCTOPHel pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInnenHoe ypaBHeHHE
C ABYMsI
MIEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU
B LICJIBIX YHCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

Pacno3HaBaTh JIMHEHHbBIC YPABHEHUS C IBYMS
IIEPEMEHHBIMM.

CtpouTth rpadviky TMHEWHBIX YPABHEHH, B TOM YHCTIE
HCI0JIb3Yys HM(POBbIE PECYPCHI.

Pa3ziuuarth napaaienbHbIe U IEPECEKAIOIINECS TPAMBIE
110 UX YPABHEHUSIM.

Pemath cucTembl ABYX JIMHEMHBIX YPABHEHUN C IBYMSI
MIEPEMEHHBIMU NTOJACTAHOBKOU U CI0KEHUEM.
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C AByMS
MIEpEMEHHBIMH.
[Ipumeps! permeHus
CHCTEM HEJTMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYyMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenune TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiatb npocTeMIme CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBJIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCcKy0 HHTEPIPETALNIO PEUICHUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4M AJITeOPaNuECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTBa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
MIEPEMEHHOM.
JIuHnenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3a1a4.
PemiaTh n1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB HA YUCIIOBOU MPSIMOM
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C OJTHOM IIEPEMEHHOMN
U UX PEIICHUE.
N3obpaxkenue
peleHns TMHERHOTO
HEpPABEHCTBA U UX
CHUCTEM HA YHCIIOBOU
PAMON

OyHKIWH.
OCHOBHBIE NOHATHUS

[lonsiTne pyHKUUU.
O6unacTthb onpeeeHus
¥ MHOXKECTBO
3HaYeHUH PyHKLIHH.
CnocoOsl 3a1aHus
(GyHKUIHHA.

['padux pyHKUIMH.
CaoiicTBa (hyHKLINH,
uX 0TOOpakxeHue

Ha rpaguke

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

BoruucasaTs 3Havenust GyHKINNA, 3aJaHHBIX GopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJIISTOD);
COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.

CrpouTh 1m0 TOYKAM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKITMU HA OCHOBE €€
rpau4ecKoro nmpeacTaBICHUusI.

Hcnoan3oBath QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpauKoOB, OTPAKAIOIIUX PEATbHBIC
nporiecchl U siBjieHus. [IpuBoAUTH MpUMepPbI ITPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.

HMcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI

JUTs TOCTpOCHUsI TpauKOB (DYHKITHI ¥ U3yUEHUS UX CBOWCTB

OyHKIUH.
Uwucnobie pyHKINM

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaYCHUE OTHOM
13 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTrOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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bynxmi,

MCIKAY BCIIMYNHAMMU.

OTPaXKAOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHOM BEJIMYUHBI
peabHbIE POLECCHI. B 3aBUCHUMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWH, Pacno3naBarth BubI n3yyaeMbix ¢pyHkiuil. [loka3siBaTh
ONKCHIBAIOIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPSIMYIO X 00paTHYIO rpadukoB GpyHKImi Buga:y = X5,y =x3,y =vx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NpeacTaBJIeHUs 1 PEIICHHS U UCCIIEI0BAHNS YPABHEHUN U
rpaguku. CUCTEM YPABHEHHH.
I'paduk GpyHxmn IIpumeHnsaTh HM(pPoBBIE pecypcChl LIl TIOCTPOCHHUS
y =X rpaduKoB QyHKINH
OyHKIUA
y = X2, y = X3,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIEHNE
3HAaHUH

YHCEeJ, BEIYUCICHUHN, MPeoOpa3oBaHUil BRIPAKEHUH, PEIICHUS
YPaBHEHHUM.

OcyumecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUIA,
IIOCTPOCHUM.

Pematsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEMaTUYECKHUE 3HAHMS IS pELIEHUS 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIoCco0bI pelIeHNs 3a/1a4U

OBUIIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BHJIBI IEATELHOCTH 00Y4YaOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue
Uucna u BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YKCTIA UppalMOHAIbHBIC HaTypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
Yyucia, KOHEYHbIE U O3HAKOMUTBCSI C BO3MOKHOCTBIO MPEJICTABICHUS
OEeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM TEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHO»XecTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIILHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEIbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JNEWCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINoJIHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC TPOOH. apupMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIEHEU C LIeJIbIMU [T0KA3aTeIIIMU U
COOTBETCTBHE MEKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCJIOBBIX BBIPAXKEHUM.
MHOXECTBOM IHoyunTh MpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeWCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JIeATEIIBHOCTH
YuCcesl U MHOKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3MPOBATH U JeJaTh BHIBOABI O TOUHOCTH
PSIMOM. PUOITNKEHUS TEUCTBUTEIIHPHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3a1ad4.
JIEHCTBUTENLHBIX uKce, | OKPYIJsTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATD
apupMeTHIecKue NPUKUIKY pe3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU I
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JIeHUCTBUSA

C ACUCTBUTEIbHBIMU
YHCIIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTMKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAKEHUH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHHE.
Pemenune ypaBHeHui,
CBOJAILUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPETHEU

Y YETBEPTOU CTENCHEN

OcBauBath, 3alIOMUHATH ¥ IPUMEHATH rpauuecKue
METO/AbI IPU PEIICHUH YPABHEHUHN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHHUS.

PemiaTes JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHEHUSI, CBOISIIMUECS K HUM, IPOCTEHIIINE TPOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpenyiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUST TEKCTOBBIX
3a7a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTUA MAaTEMATUKHU
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pa3JIoKEeHUEM

Ha MHOKHTCIIH.
Pemenue npo6Ho-
parmoHaTBHBIX
YPAaBHEHH.

Penrenune TekCTOBBIX
3aja4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHUI

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIpPETALNS
CHUCTEMBI yPaBHEHUU

C IByMsI IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIIICHUS CUCTEMBI
JBYX TUHEHHBIX YPaBHEHUH C TBYMsI IEPEMECHHBIMU 1
CUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE
SIBJISICTCS JIMHCHHBIM.

Hcnoan3oBarh GyHKIIMOHATHHO-TPAPUIECKHE
MIPEICTABIICHUS JIsl PellleH sl U MCCJIeI0OBAaHUs] YPAaBHCHHIMA
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYJIUPOBKH YCIOBUS 3aJ]a4U K alreOpanyeckoil MoJiean
MyTEM COCTaBJICHUS CHCTEMbI YPaBHEHUI; pemaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHNPETHPOBATD
pe3ynbTart.

3HAKOMHUTBHCS C HCTOPHEN Pa3BUTH MaTeMaTUKH
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3a/1a4 anreOpandecKuM
CIIocoooMm

YpaBHEHUs U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; HCIOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbINoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCII0JIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacniozHaBaTh JTMHENHHbIEC U KBAJAPATHBIC HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nuHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX H300pakaTth pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBajipaTHbIE HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduueckue npeacTaBIeHuUs.
I'padnueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IPU PEIICHUH
WHTEpIIpETALINS Pa3IMYHBIX 33724, B TOM YUCJIE PAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEpPEMEHHBIMU
OyHKIMHU 16 KBagpatnunas Pacno3naBaTh BUbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpadgux u
coiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATH4YECKH, 00bSICHITH
PacIoJIoKeHUE Ha KOOPUHATHOM IIIOCKOCTH rpaduKoOB

dynkuuii Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKIMA:
y =KX,
y=kx + Db,

_k
y I

X

y = X21
y = %,
y = Vx,
y = |x|

y = X3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyi0 QyHKIIHIO 11O GopMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaJAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHOU KU3HH, (PU3UKH, TEOMETPHH.

BoIsaBasITH 1 0000111aTh OCOOCHHOCTH TpadrKa
KBaJpaTUYHOU QPyHKIMU Y = ax? + bx+ c.

CrpouTs M N300paxkaTh CXeMaTHYeCKHU IpapuKu
KBaIPaTUYHBIX (PYHKIMH, 3aJaHHBIX (OpMyIaMu BUAA
y=ax’, y=ax?+q,y=a(x+p)?y=ax’+bx+c.
AHAJIM3UPOBATH M MPUMEHSITh CBOMCTBA N3YUCHHBIX
GYHKIUAN JUTs1 BX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIIBIO
IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
MOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmynoi u

dbopmyoii N-To YiieHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCUH.
®opmyJibl N-ro YieHa
apudMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH peueBble BbICKA3BIBAHUS C UCTIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBI3aHHOHN C TIOHITHEM
MIOCIIEI0BATEIHHOCTH.

AHaauzupoBath GopMyIry N-To 4ieHa
MIOCIIEI0BATEIHLHOCTH UITH PEKYPPEHTHYIO (hOpMYITy

H BBIYHCJISTH WICHBI MOCIEA0BATSIIBHOCTEH, 3aJaHHBIX
3TUMU (HOpMyIIaMHU.

YcTaHaBJIMBATh 3aKOHOMEPHOCTD B TIOCTPOCHUH

IMoCaCcaA0BAaTCIbHOCTH, €CJIN BBINMKMCAHLI IIEPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apupMeTHYECKYIO U TEOMETPUUYECKYIO
MIPOTPECCHH NP PA3HBIX CIIOCO0AX 3aqaHMUS.
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MPOrPECCUM, CYMMBI
MIEPBBIX N YJIEHOB.
N3obOpaxkeHue 4ieHoOB
apupMeTHIecKoi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPANMHATHOMN
TTIOCKOCTH.
JInHeWHbIN U
AKCMOHEHIINATbHBIN
pOCT.

CI1oXHbIE NPOLIEHTHI

Pemath 337a4uu ¢ UCnonb30BaHUEM (POpMyII N-TO YieHa
apu(pMeTUYECKON U TeOMETPUUECKON IPOrPECCH, CyMMBbI
IEPBBIX N YJICHOB.

MN300paxaTh 4IeHBI ITOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepsbI NPOLECCOB U SBJICHUI

U3 peaybHON KU3HU, HIUTIOCTPUPYIOLINE N3MEHEHUE

B apU(PMETUUECKOI MPOTPECCUU, B TEOMETPHUUECKON
IPOrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

PemaTe 3agaum, CBSI3aHHbBIE C YHCIOBBIMHU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MIEKTPOHHBIX TAOIUII, TPpaUUECKOTr0 KAbKYJISTOpA U T.11.).
Pemathb 3a1a4un Ha CIIOKHBIE IPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C HCIIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATHUKHU

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3alliA 3HAHUU

18

Yucaau
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ITOJIMHOKECTBO,
orepalyy HajJl MHOKECTBAMHU; MCIIO0JIb30BaTh rpaduyeckoe
IPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE M COCTABHOE YMCIIA, IETUMMOCTb HATYPaJIbHBIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, MPU3HaKHU JICIMMOCTH, 11€JI0€ YUCIIO, MOTYJIb YHCIIa,
O0OBIKHOBEHHAS W JICCATUYHAs TPoOH, CTAaHIAPTHBINA BH]I
yucia, apuMEeTHIECKUM KBaJIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIOPSA0YUBATH

apupMeTUIECKUM YuCya, IPEeACTaBIATh YMCIa HA KOOPAUHATHOM NIPSIMOM,
CIIocoboM) OKPYTJISATh YKCJIa; BHIMOJHATH NPUKUIKY H OLEHKY
pe3yJibTaTa BIYUCIICHUIA.
Pemath TekcTOBBIE 3a1a4U apU(DMETHIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3a1a4u, COJCpKalUe IPOLICHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIIHNE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSIHUE, IIeHA — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJAUTEIBLHOCTH TPYAQ.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(opMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOIUTH PEIICHUE, MPUMEHSII MaTeMaTUYECKUH ammnapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
AsiredOpanyeckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIpasKeHUs nokaszaresneM, apupMeTHUECKUN KBaJpaTHbIN KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, ajareOpandeckas Jpo0b, TOKICCTBO.
anre0pandecKux BbINOJHATE 0CHOBHBbIE IeHCTBUS: BBITIOJHATH PACUETHI
BBIPAXXCHUU, 1o (popmyinam, mpeoOpa3oBLIBATH LIEJbIE, TPOOHO-
JOTyCTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHUS) peanr30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTEINH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOpMYIT pa3HOCTH
KBaJIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JIOIYCTUMBIE 3HAaYEHUS IEPEMEHHBIX JIJIs1 APOOHO-
palMOHAIBHBIX BHIPAKEHHM, KOPHEH.

MoaenupoBaTh ¢ TOMOIIBIO POPMYI peabHbIe MPOIECCH
U SIBIICHUSA

DOyHKUUHA
(moctpoeHnue,
CBOWCTBA U3y4YEHHBIX
dynKImi;
rpadguuecKkoe perieHune
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMHU: PYHKIUS, TpadUK PYHKIUH,
HyJW QYHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUs, HAUOOJbIIEE U
HauMEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
(YHKUUNA, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHSITUSIMH: TIPSAMAsT POTIOPIIUOHATBHOCTb,
oOpaTHasi IPOMOPIMOHATBLHOCTb, TUHEHHAS (PYHKITUSA,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab30BaTh rpa)MKu 7151 ONIPEICIICHUSI CBOMCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JIsl pELICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU; MOAeIHPOBATH

C TMOMOIIBIO I'pa(UKOB peabHbIE TIPOLECCHI U SIBICHUS.
Boipa:xkath GopMyaamMu 3aBUCIMOCTH MEXTy BETHUNHAMU

OBIIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

102
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