MHMHHUCTEPCTBO INPOCBEINEHUSA POCCUUCKOM ®EIEPAITUN

Otaen no o6pa3oBanuI0 agMuHMcTpannu Iopoanmenckoro

MYHHMIHIIAJILHOIO paiiona BoJarorpaackoii od6aacTu

«Bapaamosckas CII» - pusman MBOY «'CII Nel»

PACCMOTPEHO

MO ecTecTBEHHO-
MaTEMaTHYECKOTO LIUKJIa
/2/ T.A Illep6ans
7

ITporoxon Nel
ot 28.08.2025 r.

VTBEPXXIEHO

3aBeyromas (pUIAATIOM

7/ ~ HB.Frnyxosa

IIpuxaz No87
01 01.09.2025 r.

PABOYAS ITPOTPAMMA
(ID 8811861)

y4eOHoro kypca «Aareopa»

I obydaromuxcs 7-9 Kiaccos

x. Bapaamos 2025



HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEeHUsI 00pa30BaHus U B MMOBCEAHEBHOM XU3HU. PazBuTHe y o0y4arommxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PacCyKICHHs, 0000IICHIEe U KOHKPETH3aIHi0, abCcTparupoBaHue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mnporpamMmbl y4eOHOro Kypca «Anredpa» IUis OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUSHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKke MPUOOPETECHHUIO MPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOMN
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpellHeMY 001IeMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUNA peajdbHOro Mupa. B 3amaun oOydeHus anreOpe BXOASAT TaKxkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yyeHne marepuana cCrnocoOCTBYET Pa3BUTHIO Y OOyYarOIIUXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUHU [IUBUIIN3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

HpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXO] OT OAHOM (OpMBI 3amUCU
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHnb C HaTypaJbHBIM TIOKa3aTeleM: ONpEeACNICHHe, NpeoOpa3oBaHKe
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHre TIPU3HAKOB  JEIMMOCTH, Pa3J0KEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBneHne 3aBUCUMOCTH MEKY BEJITMUMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Pemenrne TeKCTOBBIX 33/1a4 ¢ MOMOUIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Toukn Ha npssmoil. YucinoBsle TPOMEXKYTKH. PaccTossHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K MIPE0OPa30BAHUIO YHCIIOBBIX BBIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIllUCh YNCIA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOMCTBO anreOpandeckor JIpoow.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJpaTHOTO ypaBHCHHS.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKINK, ONHUCHIBAOIINE TMPSAMYI0 M OOpaTHYIO MPOIOPIHMOHATbHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JeCATUYHbIE TpoOU. MHOXKECTBO JEeUCTBUTEIBHBIX YUCEN, EUCTBUTEIbHBIC YUCTIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIBHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHrne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3ajau
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETAlUs CUCTEMbl YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |x|, u ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

IlonsiTHE YHCIOBOM IOCIENOBATEIBLHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA [POI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY H  HACTOSUIEMY POCCUHCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH rpakIaHUHA U peainu3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEPECaxX CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JACUCTBUS, (QOpMyIHUpOBaTH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUN, OTHOUIEHWH MEXIY MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
yYTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBHICTpAaUBATH aAPryMEHTAlMI0, MPHUBOJIUTD
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbCKUeE JeiiCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBIICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHHBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEAOCTATOYHOCTh W HW30BITOYHOCTh HWH(GOpMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JuarpaMMaM#, WHOW TpaduKkod W HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peracMou 3a7a4r, BRICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOUCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yidbTaThl  PEIICHHUS  3aJa4yd,  JIKCIICPUMEHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MpPU PEHICHHH YYEOHBIX MaTEeMaTH4YeCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHbIe YUeOHbIE JelicTBUSA
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOJUTh OLIUOKY, aBaTh OIEHKY IPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia v BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKCIOBBIX BBIPAKECHUN, MPUMEHSATH pPa3zHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHAT,  NOpU3HAKK  JACIUMOCTH,  PA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pElIEHUs 3aAa4 C Y4ETOM OTpaHWYEHUM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaATh  mpeoOpa3oBaHUS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIEHOB HA MHOXUTEIHU C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYypAJIbHBIMU IOKA3aTESIMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM ypaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSCh TI'padUKOM, MNPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAWHATHOW IJIOCKOCTA TOYKHU IO 3aJIaHHBIM KOOpJAWHATAM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenms B 8 kJjacce OOyJarOmIMICS TIONYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt yucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMu JApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates JMHElWHBIC, KBaJpaTHbIC YPaBHEHUS W PAIMOHAJILHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YpPaBHEHUH pEIICHUS, €CIIM MMEET, TO CKOJbKO, W
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d MOJIYYSHHBIN pe3yybTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBOIA
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE W TUCHMEHHBIC TPHUEMBI, BBHITIONHATH BBIUYUACICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUHMCJIEHUH, OLICHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpapuiecKuX MpeAcTaBieHu (ycTaHABIUBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MNPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIbIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKINHA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIUNA U3 peaTbHOU KU3HU, QU3HKH, TECOMETPHUH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Yucna v BerunciieHud. PaninonanbHbIe
qycia

AnrebpandecKkue BbIpaKeHHs

VYpaBHEHHUS 1 HEPABEHCTBA

Koopaunats! u rpaduku. OyHKIIIN

[ToBTOpeHue u 0000ImIEHNE

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME

KoaunuyecTBo 4acoB

Bcero

25

27

20

24

102

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Uucna u Beruucnenus. KpagpatHeie KOpHH

Uucna u BerauciacHus. CTEIeHs ¢ OEJIbIM
IIOKa3aTcJIEM

AnrebpandecKkue BbIpaKEHHUSL.
KBagpartHslii TpéxuneH

Anrebpandeckue BbIpaKeHHUsL.
Anrebpaunveckas 1po0b

YpaBHenus u HepaBeHCTBA. KBasipaTHbie
ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

YpaBHenus u HepaBeHcTBa. HepaBeHcTBa
Oyukuuu. OCHOBHbBIE IOHATUS
Oynkuuu. Yuciaosbie GyHKINUN

[ToBTOpenue u o6o0IIEeHNE

KoaudecTBo 4acoB

Bcero

15

15

15

13

12

102

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Uucna v Beruncienus. JleicTBUTENbHBIE
yucna

YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM TIEPEMEHHOMN

VYpaBHeHHUs 1 HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

OyHKINU

YucaoBrIe 1O CJIC10BATCIIbBHOCTH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f419d08
bubmmoreka [{OK
https://m.edsoo.ru/7f419d08
bu6moreka [IOK
https://m.edsoo.ru/7f419d08
bu6moreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne
w/n Tema ypoka

10

11

[TonATHE panMOHANBHOIO YKCIa

Apudmernueckue AeMCTBUS C
paloHaIbHBIMU YU CIIAMU
Apudmernueckue AeMCTBUS C
paloHaIbHBIMU YHCIIAMHU
Apudmernueckue AeMCTBUS C
palMoOHAIBHBIMU YUCIIAMU
Apubmernueckue TeUCTBUS C
panMoOHAIBbHBIMU YUCIIAMU
ApubdmMernueckue IeUCTBUS C
palnMoHaIbHBIMU YUCIIAMU
CpaBHeHue, yrnopsI0uuBaHue
palnMoHaIBHBIX YHCET
CpaBHeHue, yrnopsI0uuBaHue
palnMoHaIbHBIX YHCET
CpaBHeHue, yrnopsI0uuBaHue
palnMoHaIbHBIX YHCET
Crenens ¢ HaTypalIbHBIM
I0Ka3aTeIeM

CreneHb ¢ HaTypaJbHBIM
II0Ka3aTeIeM

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f4211de

bu6nmoreka [JOK
https://m.edsoo.ru/7f421382



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Crenensp ¢ HaTypalbHBIM
HoKa3areseM

CreneHnsp ¢ HaTypalbHBIM
ImoKas3arejieM

CreneHsp ¢ HaTypalbHBIM
ImoxKasarejieM

Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 peaTbHOM MPAKTHKU
Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PeaTbHOM MPAKTHKU
Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
[Ipu3Haku 1eIMMOCTH, Pa3JIOKEHUS
Ha MHO>KUTEIU HATYPAJTbHBIX YUCET
[Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATYpAJTbHBIX YUCET
Peanbubie 3aBucumoctu. [psmas u
oOpaTHas MpOMOPIMOHATBHOCTH
Peanbnsbie 3aBucumoctu. [Ipsamas u
oOpaTHast MpOMoOPIUOHATBHOCTH
Peanbnsbie 3aBucumoctu. [lpsmas u
oOpaTHast MPOMoPIUOHATBHOCTH
Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIUOHATBHOCTH

KonTponsHas pabota o Teme
"PanimoHanpHbIe unciia'

bu6mmoreka [{OK
https://m.edsoo.ru/7f42154e

bubmmoreka [{OK
https://m.edsoo.ru/7f4218be

https://www.yaklass.ru

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

26

27

28
29

30

31

32

33

34

35

36

37

38

bykBeHHBIE BBIpAKEHUS

[lepemennsle. JlonmycTrMble 3HAYEHUS
MIEPEMEHHBIX

DopMmyiIbl

Dopmytbl

[IpeobpazoBanue OYKBEHHBIX

BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEACHNE MOI0OHBIX CIaraeMbIX
[IpeobpazoBanme OYKBEHHBIX
BBIPAKEHUH, pacCKpbITHE CKOOOK U
MIPUBEACHNE MOOOHBIX CIaraeMbIX
[IpeobpazoBanme OYKBEHHBIX
BBIPAaXXEHUH, paCKpbITHE CKOOOK U
IPUBEICHUE MOJOOHBIX ClIaraeMbIX

[IpeobpazoBaHue OYKBEHHBIX
BBIpaKCHUH, PACKPHITHE CKOOOK U
MPUBEICHUE TIOJJOOHBIX CJIaraeMbIX

CBolicTBa CTEIEHH C HATYypaJIbHbIM
roKasarejemM

CBoiicTBa CTENEHU C HATYpaJIbHBIM
HoKa3arejieM

CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
HoKa3arejieM

MHuorousieHsI

MHuorousieHbI

bu6mmoreka [{OK
https://m.edsoo.ru/7f41feec

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/

bubmmoreka [{OK
https://m.edsoo.ru/7f41fafa

bu6moreka [IOK
https://m.edsoo.ru/7f41fd70

https://www.yaklass.ru/

https://www.yaklass.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f421382

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

bubnuoreka [JOK
https://m.edsoo.ru/7f4218be

bu6mmoreka [JOK
https://m.edsoo.ru/7f42276e

bu6mmoreka [JOK
https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39

40

41

42

43

44

45

46

47

48

49

50

51

52

CHO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC
MHOT'OYJICHOB

CJIO)KGHI/IG, BbIYMTAHUC, YMHOXKXCHUC
MHOT'O4JICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOXKCHUC
MHOT'O4JICHOB

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC
MHOT'OYJICHOB

DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS
DopMyJTbl COKPAIIEHHOTO YMHOXKEHHUS
DopMmysbl COKpPAIIEHHOTO YMHOKEHUS
DopMybl COKPAIIEHHOTO YMHOKEHHUS

DopMmybl COKpPAILIEHHOTO YMHOKEHUS

Paznoxenne MHOTOYJICHOB Ha
MHOXKHTCIN
Paznosxxenre MHOTO4JICHOB Ha
MHOXHNTCIIN
Paznosxxenre MHOTO4JICHOB Ha
MHOXHNTCIIN
PaznoxxeHne MHOTOYJIEHOB Ha
MHOXHTCIIN

KonTposnpHas paboTa o teme
"Anrebpanyeckue BbIpaxkeHus"

bu6mmoreka [{OK
https.//m.edsoo.ru/7f422af2
bubmmoreka [{OK
https://m.edsoo.ru/7f422cc8
bubmmoreka [{OK
https://m.edsoo.ru/7f422fca
bubmmoreka [{OK
https://m.edsoo.ru/7f423182
bubmmoreka [{OK
https://m.edsoo.ru/7f42432a
bu6moreka [IOK
https://m.edsoo.ru/7f42464a
bu6moreka [IOK
https://m.edsoo.ru/7f424c12
bu6mmoreka [IOK
https://m.edsoo.ru/7f424fd2
bu6mmoreka [IOK
https://m.edsoo.ru/7f4251d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f423312

bubmuoreka [JOK
https://m.edsoo.ru/7f4237fe

bubmuoreka [JOK
https://m.edsoo.ru/7f4239de

https://www.yaklass.ru/

https://www.yaklass.ru/



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://www.yaklass.ru/
https://www.yaklass.ru/

53

54

55

56

57

58

59

60

61

62

63

64

VYpaBHeHue, paBuia
npeoOpa3oBaHus YpaBHECHUS,
PaBHOCHUIIBHOCTb YPaBHEHH

JIuHeitHOE ypaBHEHUE C OJTHOM
IIEPEMEHHOM, PEIICHNUE JIMHEHHBIX
YpaBHEHUU

JIuHeitHoe ypaBHEHHUE C OJTHOU
IIEPEMEHHOM, PEIICHHUE JTMHEHHBIX
YpaBHEHUU

JIuHeitHoe ypaBHEHHE C OJTHOU
MIEPEMEHHOM, PEIICHUE JTUHEHHBIX
yYpaBHEHUU

Pemrenue 3a1a4 ¢ IOMOIIBIO
YpaBHEHUH

Pemrenue 3amay ¢ MOMOIIBIO
YpaBHEHUH

Pemrenye 3a1a4 ¢ mOMOIIBIO
ypaBHEHUH

Pewrenue 3agau ¢ noMouIp0
ypaBHEHUH

JIuneliHoe ypaBHEHUE C IBYMSI
MIEPEeMEHHBIMU U €T0 rpaduk
JIuneliHoe ypaBHEHUE C IBYMS
MIEPEeMEHHBIMU U €T0 rpaduk
Cucrema 1ByX JIMHENHBIX YPABHEHUU
C IBYMS IEPEMEHHBIMU

CucteMa ABYX JMHEHHBIX YpaBHEHHH
C IBYMS IEPEMEHHBIMU

https://www.yaklass.ru/

https://www.yaklass.ru/

bubmmoreka [{OK
https://m.edsoo.ru/7f420482

https://www.yaklass.ru/

bu6moreka [IOK
https://m.edsoo.ru/7f42064e

bu6mmoreka [IOK
https://m.edsoo.ru/7f420806

bu6mmoreka [IOK
https://m.edsoo.ru/7f4209a0

bu6mmoreka [JOK
https://m.edsoo.ru/7f420e6e

bubmuoreka [JOK
https://m.edsoo.ru/7f427c32

bubmuoreka [JOK
https://m.edsoo.ru/7f427e8a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42836¢

https://resh.edu.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f420482
https://www.yaklass.ru/
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://resh.edu.ru/

65

66

67

68

69

70
71

72

73

74
75

76

77

78

79

80

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IIEPEMEHHBIMU

Cucrema ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU

Pewrenne cucrem ypaBHEHUI
Pemrenne cucrem ypaBHeHUI

Pemrenne cucrem ypaBHEHUI

Pemrenne cucrem ypaBHeHUI
Pemrenne cucrem ypaBHeHUI

KounTponbnas paborta o teme
"JIuneitnpie ypaBHEHUS"

Koopannara Touku Ha npsAMoii

UucnoBble MPOMEKYTKU

UucnoBble MPOMEKYTKU

Paccrosinue Mexy IByMsl TOUKaMH
KOOPJIMHATHOM MpsIMOi

PaccrosiHue Mexy IByMsl TOUKaMH
KOOPJIMHATHOM MpsIMOi

HpﬂMOYFOJ’IBHaﬂ CUCTCMa KOOpAWHAT
Ha IJIOCKOCTHU

HpﬂMOYl"OJ'ILHaH CUCTCMa KOOPpANHAT
Ha INJIOCKOCTHU

ITpumeps! rpaduKoB, 3a1aHHBIX

https://resh.edu.ru/

https://resh.edu.ru/

bubmmoreka [{OK
https://m.edsoo.ru/7f4284de

bubmmoreka [IOK
https://m.edsoo.ru/7f42865a

bubmmoreka [{OK
https://m.edsoo.ru/7f4287d6

https://resh.edu.ru/
https://resh.edu.ru/

bu6moreka [IOK
https://m.edsoo.ru/7f421044

bu6mmoreka [IOK
https://m.edsoo.ru/7f41de76

bu6mmoreka [IOK
https://m.edsoo.ru/7f41dff2

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

bubnuoreka [JOK
https://m.edsoo.ru/7f41el6e

bu6nmoreka [JOK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [JOK



https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

81

82

83

84

85

86
87
88

89

90

91

92

93

94
95

bopmynamu

[Tpumeps! rpadukoB, 3aaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3aaHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu

Utenue rpadukoB peaibHBIX

3aBUCUMOCTEN

Urenue rpadukoB peaibHBIX
3aBUCUMOCTEN

[TonsTie QyHKIMN

I'paduk Gyaxmm

CaoiicTBa (hyHKITUH
CaoiicTBa (hyHKIIUH
Jluneiinas QyHKIMS

Jluneitnast QyHKIUS

[TocTpoenune rpaduka TUHEHHON
GbyHKIIII

IToctpoenue rpaduka JIMHEHHOM
GbyHKITII

I'paduk pynkimm y =|x|

I'paduk pynkimm y =|x|

https://m.edsoo.ru/7f41e8a8

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ed80

https://resh.edu.ru/

https://resh.edu.ru/

bubmmoreka [{OK
https://m.edsoo.ru/7f41ea24

https://resh.edu.ru/

bu6moreka [IOK
https://m.edsoo.ru/7f41ef06

https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edso00.ru/7f41f078
bu6mmoreka [JOK
https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
https://m.edso00.ru/7f427282
bubmuoreka [JOK
https://m.edsoo.ru/7f427412

bubmuoreka [JOK
https://m.edsoo.ru/7f426d1e

https://resh.edu.ru/

https://resh.edu.ru/
https://resh.edu.ru/



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41ea24
https://resh.edu.ru/
https://m.edsoo.ru/7f41ef06
https://resh.edu.ru/
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

96

97

98

99

100

101

102

KonTtposnsHas paboTa o teme
"Koopaunats! 1 rpaduku.
Oynkun'"/Beepoccuiickas
poBepoYHas pabora

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOI0B, 0000IIIEHNE
3HaHuii/Bcepoccuiickas mpoBepovHast
pabota

[ToBTOpEHNE OCHOBHBIX NOHSATUN U
METOJIOB Kypca 7 Kjacca, 00001enne
3HAHUM

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kjacca, 00001enne
3HaHUHU

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHnne
3HAHUM

Hrorosas koHTposbHAs paboTa

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUN

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

bu6mmoreka [{OK
https://m.edsoo.ru/7f41f50a

bubmmorexa [{OK
https://m.edsoo.ru/7f429c6c¢

bubmmoreka [{OK
https://m.edsoo.ru/7f429f32

bu6moreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIIACC

Ne i/t

© 00 N o O

11

12

13

14

15

Tema ypoka

KBagpartHslil KOpeHb U3 yncia
[TonsiTHEe 006 MppallMOHAIBHOM YHCIIe

JlecsiTuuHble MPUOTMKEHUS
HMPPALMOHAIIBHBIX YUCEN

JlecsiTuuHbIe MPUOTMKEHUS
HMPPALMOHAIBHBIX YU CEN

JlelicTBUTENbHBIC YHCTIA

CpaBHEHHE ACUCTBUTENBHBIX YHCEI
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
ApubmMeTnuecknii KBaJipaTHBIN KOPCHB
YpaBHeHue Buaa x> = a

CpoiicTBa apuPMETUYECKUX KBaJAPATHBIX
KOpHEH

CpoiicTBa apuPMETUYECKUX KBaJAPATHBIX
KOpHEH

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH,
COJIeprKalIuX KBaIpaTHbIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKECHUH,
CoJIepXalluxX KBaJpaTHbIe KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH,
COJIepXKaIIUX KBAJPAaTHbIE KOPHU

[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKECHUH,

KoaudecTBo 4acoB

Bcero

Y

KonTtpoJbHbie

padoThbI

o

O O O o o

IIpakTHYeckue

padoThbI

o

O O O o o

Jara
U3ydeHus



16

17

18
19
20
21
22
23
24

25

26

27

28

29

30

31

COJIepXKaIINX KBAJPAaTHbIC KOPHU
CreneHs ¢ LeIbIM IT0Ka3aTeaeM

CrannapTHas 3amuch gucia. Pazmepst
00BEKTOB OKPYXKAIOIIEro Mupa (0T
QJICMCHTAPHBIX YaCTHUIL[ 10 KOCMHUYCCKHUX
0OBEKTOB), JUTUTEIHFHOCTH ITPOLIECCOB B
OKpYIKaroIieM Mupe

CBolicTBa CTENCHH C IEILIM ITOKa3aTelIeM
CBolicTBa CTENCHH C IIEILIM ITOKa3aTelIeM
CBoIiCTBa CTEIICHU C IICJIBIM ITOKA3aTeIeM
CBoIiCTBa CTEIICHU C IICIJIBIM ITOKA3aTeIeM
CBoIiCTBa CTEIICHU C IICJIBIM ITOKA3aTeIeM
KBanpaTHbiii TpéXuiieH

KBanpaTHbiii TpéXuiieH

Pa3noxxenue kBagpaTHOTO TpEXuiieHa Ha
MHOKHTEIHN

Paznoxenue KBaJ[paTHOI'O TpéX‘IJ’IeHa Ha
MHOXHNTCIIN

KountponsHas pabota no temam
"KBanparubie kopHu. CTeneHu.
KBanpaTubiii Tpexusien"

AnrebOpaunveckas 1po0b

HOHYCTI/IMLIC 3HAUCHUA IICPECMCHHBIX,

BXOJAIIHUX B anre6pa1/1quKI/Ie BBIPAXKCHUA

I[OHYCTI/IMLIC 3HA4YCHUA ITICPEMCHHLIX,

BXOJAIIHUX B anre6pa1/1quKI/Ie BBIPAXKCHUA

OcHOBHOE CBOMCTBO airedpanyeckon

Y e

O O O O o o o

O O O O o o o



32
33
34

35

36

37

38

39

40

41

42

43
44
45
46
47
48
49

apobu

Coxpamienue apooeit
Coxparmienue apooeii
Coxparmienne apooeii

CJIO)KGHI/IG, BbIYUTAHUC, YMHOXKXCHUC 1
JiefieHue anredpandeckux Apooen

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKXCHUC U
JiefieHue aredpandeckux Apooen

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKXCHUC U
JiefieHue anredpandyeckux Apooen

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXKCHUC U
JiefieHne aredpandeckux Apooen

[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
anreOpandeckue Apoou

[IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
anreOpandeckue Apoou

[IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIIIX
anreOpandecKue apoou

KonTposnsHas paboTa 1o teme
" Anrebpanyeckasi 1poop"

KBanpatHoe ypaBHeHUE

HenonHoe kBasipaTHOE ypaBHEHHE
HenonHoe kBasipaTHOE ypaBHEHHE
dopmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS
dopmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS
dopmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS

Teopema Buera

R N e

-

O O O O O o o

(@)

O O O O o o o



50

51

52

53

54

55

56

57

58

59

60

61

62

Teopema Buera

Pemenue ypaBHeHH, CBOIAIIMXCS K
KBaJIpaTHbIM

Pemenue ypaBHeHM, CBOIAIIUXCS K
KBaJIpaTHbIM

[Ipocreiimme 1poOHO-pallMOHANIbHbBIE
YpaBHEHUS

[Ipocreiimme 1poOHO-pallMOHANIbHbBIE
YpaBHEHUS

Pemrenne TeKCTOBBIX 3a71a4 € IOMOLIBIO
KBaJPaTHBIX YPaBHEHHUU

Pemrenne TeKCTOBBIX 3a71a4 € IOMOLIBIO
KBaJPaTHBIX YPaBHEHHUU

KonTtponbHas padoTa o teme "KBanpaTHbie

ypaBHEHUS"

JIuHeitHOE ypaBHEHUE C IBYMS
MIePEMEHHBIMH, €T0 rpaduK, MPUMEPHI
pelIeHNs YPaBHEHUH B LENbIX YHCIIaX

JIuneitHoe ypaBHEHUE C IBYMS
MIePEeMEHHBIMH, €r0 Ipaduk, MIpUMeEpbI
peuieHus: ypaBHEHH B LENbIX YACIaX
JIuneiiHOE ypaBHEHUE C IBYMS
MIePEeMEHHBIMH, €T0 I'paduk, MIpUMEpbI
peuieHus: ypaBHEHU B LENbIX YUCIAX
Pemenue cucremM AByX JIMHEMHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucreM AByX JTMHEMHBIX
ypaBHEHUH C IByMs NEpeMEHHBIMU



63

64

65

66

67

68

69

70

71
72
73

74

75

76

77

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

[Ipumepsl permieHns: CUCTEM HEJTMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

[Ipumepsl permieHns: CUCTEM HEJTMHEHHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

I'padmueckas nHTEpIIpeTaLiis YpaBHEHUS C
JBYMS IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMU

I'padmyeckas uHTEpIIpeTaLivs YpaBHEHUS C
JBYMS IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH € JBYMs IEPEMEHHBIMHU

Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIIBIO
CHUCTEM ypaBHEHUI

Pemenune TeKCTOBBIX 33714 ¢ TOMOIIIBIO
CHUCTEM ypaBHEHUI

Pemrenne TeKCTOBBIX 3a7a4 ¢ MOMOIILIO
CHUCTEM ypaBHCHHUI

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
YucnoBsle HEpaBEHCTBA U UX CBOMCTBA
HepaBeHncTBO ¢ 0/1HOM NepeMEHHOI

JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

JIuHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PEILIEHUE

JInnelHbIE HEPABEHCTBA C OJTHON
IIEPEMEHHON U UX pelICHUE

CucreMbl THHCHHBIX HEPABCHCTB C OJIHOH



78

79

80

81

82

83

84

85
86

87

88

89

90

91

IIEPEMEHHOM U UX pelICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pelLICHUE

CucreMbl TMHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pelLICHUE

N3obpaxenue pemeHus TMHEHHOTO
HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU
psIMOM

N3obpaxenue pemeHust TMHEHHOTO
HEPaBEHCTBA W UX CHCTEM Ha YHCIIOBOU
psAIMOM

KonTtponsHas pabota no temam
"HepaBencrBa. CucreMsl ypaBHEHHN "
[Tonsatue GpyHkmm

OO0nacTh onpeneneHuss © MHOYKECTBO
3HAYCHHUH (PYHKITIH

Crioco0nl 3aganus GyHKITUN

I'paduk dyaxmIm

CaoiicTBa (hyHKITMH, UX OTOOpaKEHHUE Ha
rpaduke

UreHue U NocTpoeHUe TpaguKoB QyHKIIUH
[Ipumeps! rpadgukoB GyHKIUH,
OTPaKAIOIINX PEaTIbHBIC MPOLIECCHI

OYHKIIMH, OTIMCHIBAIOIINE MPSIMYIO U
00paTHYIO MPOTMOPLIUOHABHEIE
3aBUCHUMOCTH, UX TpaduKu

I'unepOona



92
93
94

95

96

97

98

99

100

101

102

lumep6ona

I'padux GpyHKIHHN Y = X?

I'padux pynkum y = x?

Oyakmuu Y =X2, Yy = X3, y = VX, Yy = [x[;
rpaduueckoe pereHne ypaBHEHUH U
CUCTEM ypaBHEHUI

Hrtorosast KOHTpOJIbHASA
pabora/Beepoccuiickasi mpoBepovHas
pabota

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
KypcoB 7 u 8 kKiaccoB, 00001IeHne 3HaH 1/
Bcepoccuiickas mpoBepodHas paboTa
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAHU I
[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
KypcoB 7 u 8 K1accoB, 00001IeHnEe 3HAHU I
[ToBTOpEHNE OCHOBHBIX TIOHSITHI U METOJIOB
KypcoB 7 u 8 Kj1accoB, 00001IeHe 3HAHU I
[ToBTOpEHNE OCHOBHBIX TIOHITHI U METOJIOB
KypcoB 7 u 8 Kj1accoB, 00001IeHne 3HAHUI

[ToBTOpEHNE OCHOBHBIX TIOHATHI H METOJIOB
KypcoB 7 u 8 KiaccoB, 00001IeHre 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102



9 KUIIACC

Ne
n/n

10

11

Tema ypoka

PannonanpHble yncia, uppaMoHaIbHbIE
4Kclla, KOHEUHbIE U OECKOHEUHbIE
NECSITUUHBIE TPOOH

MHOXEeCTBO IeHCTBUTEIIHLHBIX YHCE]L,
JIeHCTBUTEIIbHBIC UMCIIa Kak 0ECKOHEYHBIC
NECSITUYHBIE TPOOH

B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>XXECTBOM Hel\/IICTBI/ITCJ'H)HI)IX YHUCCII U
MHOKECTBOM TOYEK KOOPJIUHATHOM MIPSAMOU

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apudMeTHIECKUE IEHCTBUSI C
IENCTBUTEILHBIMU YUCIAMHI

[TpubnmxkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKEHUS

Oxpyriienue yncesn
OxpyriieHue yncesn

[Ipuknaka v oLleHKa pe3yabTaTOB
BBIUMCIIEHUH

[Ipuknnaka v OLleHKa pe3yabTaTOB
BBIUMCIIEHUH

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUN,
CBOJAIIMXCSA K JIMHEWHBIM

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUN,

KoaudecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus



12

13

14
15

16

17

18
19

20

21

22

23

24

25

CBOOAIIIUXCA K JIMHEHHBIM

KBagparHoe ypaBHenue. Pemenue
YPaBHEHUH, CBOJSAIIMXCS K KBaIPATHBIM

KsagparHoe ypaBHenue. Pemienue
YPaBHEHUH, CBOJSAIIMXCS K KBaIPATHBIM

bukBanpaTHbie ypaBHEHUS
bukBanpaTHbie ypaBHEHUS

[IpuMmeps! penieHust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKHTENN

[Ipumeps! penieHust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha
MHOKHTENN

Pemenne mpoOHO-paliMOHATBEHBIX YPaBHEHUH
Pemrenne mpoOHO-paliMOHATBEHBIX YPaBHEHUIH

Pemienne TeKCTOBBIX 3a7a4 anreOpandecKum
METOI0M

Pemenne TeKCTOBBIX 3a7a4 aNreOpanyecKum
METOI0M

Pemenne TekCTOBBIX 3aJa4 anre6pa1/1quKI/IM
MCTOIOM

KountponsHas paborta o teme "YpaBHeHus ¢
OJIHOM mepeMeHHOM1"

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpaduk
VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpaduk



26

27

28

29

30

31

32

33

34

35

36

37

Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHne

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHne

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHne

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
JBYMS IIEPEMEHHBIMU U €€ peleHne

Pemrenne cucrem 1ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM
CTENIEHU

Pemrenne cucrem ByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM
CTCTICHH

Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOU
CTETIeHU

Pemenue cucreM AByX ypaBHEHH, OHO U3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOU
CTETeHU

I'padmyeckast HHTEpIPETALIUS CUCTEMBI
yYpaBHEHUH C IByMs MIEpEMEHHBIMHU
Pemienue TeKCTOBBIX 3a1a4 alreOpandecKum
CII0CO00OM

PerieHne TeKCTOBBIX 337124 alreOpandecKuM
CII0COO0M

KonTtponsHas padota o Teme "Cucremsl
ypaBHeHuUi"



38
39

40

41

42

43

44

45

46
47
48
49
50

51

52

53

54

Yucnossle HEPAaBEHCTBA U UX CBOMCTBA
Yucnossle HEPAaBEHCTBA U UX CBOMCTBA

JIuHeliHbIE HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX pelICHUE

JIuHelHbIe HEPABEHCTBA C OJTHON
IIEPEMEHHOM U UX pElICHUE

JIuHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pelICHUE

CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pELICHUE

CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pELICHUE

CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOM U UX PEIICHUE

KBagpaTHble HEpaBEHCTBA U UX pEILIEHUE
KBagpaTHble HEpaBEHCTBA M UX pEILIEHUE
KBagpaTHble HEpaBEHCTBA U UX pEILIEHUE
KBagpaTHble HEpaBEHCTBA U UX pEILIEHUE
KBagpaTHble HEpaBEHCTBA U UX pEILIEHUE
I'paduueckas uHTEpIIpETALIUS HEPABEHCTB U
CHCTEM HEpPaBEHCTB C JIByMs [I€PEMEHHBIMU
I'paduueckas MHTEpIIpETALIUs HEPABEHCTB U
CHCTEM HEpaBEHCTB C JIByMs [I€PEMEHHBIMU
KonTponpHas paboTa 1o teme
"HepaBencrsa"

KBangpatuunas ¢pyHKius, e€ rpadux u
CBOMCTBA

Y

(@)

O O O o o

()

O O O o o



55

56

57

58

59

60

61

62

63

64

65

66

67

68

KBanparuanas ¢pyHkius, e€ rpagux u
CBOMCTBA

KBangparnanas ¢pyHkius, e€ rpaduk u
CBOMCTBA

[Tapaboua, KOOpAMHATHI BEPLIMHBI
napadoJIbl, 0Ch CHMMETPHUH 1TapadoJIbl
[TapaGoua, KOOpAMHATHI BEPLIMHBI
napaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl
[TapaGoua, KOOpAMHATHI BEPLIMHBI
mapaboJIbl, 0Ch CHMMETPHUH 1TapadoIbl
[Tapaboua, KOOpAMHATHI BEPLIMHBI
mapaboJIbl, 0Ch CHMMETPHUH 1TapalboITbI
[Tapaboua, KOOpAMHATHI BEPLIMHBI
1mapadoJIbl, 0Cb CHMMETPHUH MTapadOJIbI
ITapa6oa, KOOpAUHATHI BEPIIUHEI
mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI
I'paduku dynkumii: y = kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|

I'paduku dynkumii: y = kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|

I'paduku pynkuuit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|

I'paduku pynkuuit: y =kx, y=kx + b,
y=KIX, y=X3, y=vx, y=|X|

I'paduku pynkimit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|x|

I'paduxu Gynkmmii: y = kx, y=kx + b,
y=k/x, y=x3, y=vx, y=[X]



69
70

71

72

73

74

75

76

77

78

79

80

KonTtpomnsHas padora o teme "OyHkuun"
TlousiTie 4YncIOBOM MOCIIEIOBATEILHOCTH

3ajaHue mocie0BaTEIbHOCTH
peKyppeHTHOU (hopMyIoi u popMyioi N-ro
YJIeHa

Apubdmernueckas 1 TeOMETpUUECKas
MPOTPECCUU

Apudmernueckas v reoMeTpuuecKas
Iporpeccuun

®opmyibl N-ro uieHa apuPpMeTHIecKo 1
F€OMETPUYECKON MPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyibl N-ro uieHa apuPpMeTHIecKo 1
reOMETPUUYECKON TPOTrPECCUiA, CYMMBI
MEPBBIX N WICHOB

dopmyibl N-ro WieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrPECCUid, CYMMBI
MEPBBIX N WICHOB

®opmyiibl N-ro wieHa apupMeTu4ecKoil u
TrE€OMETPUYECKON IPOTrPECCHI, CYyMMBI
NIEPBBIX N WICHOB

®opmyibl N-ro wieHa apupMeTHIecKoil u
IrE€OMETPUYECKOMN IPOTrPECCUM, CYyMMBI
NIEPBBIX N WICHOB

N306paxeHue wieHoB apudmMeTndeckoil u
F€OMETPUYECKON IPOrpecCuil TOUKaMu Ha
KOOPAMHATHOM IIJIOCKOCTH

N306pakeHue wieHoB apu(pmMeTudeckoil u
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reOMETPUYECKOU IIPOrpecCuil TOUKaMu Ha
KOOPJMHATHOM MIOCKOCTH

JIMHENHBIN U SKCIIOHEHIMAJIbHBIA POCT
CrnosxHble POLIEHTHI
CnosxHble POLIEHTHI

KonTponsHas pabora no teme "HuciaoBbie
MOCJIeI0BaTENbHOCTH"

[ToBTOpEeHuUE, 0600IIIEHNE U CUCTEMATH3AIIHS
3HaHMN. 3anuch, CPaBHEHUE, IEUCTBUS C
JNeNUCTBUTENbHBIMU YUCIIAMH, YHCIOBAS
npsimast

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHuM. [IpOLIeHThI, OTHOIIEHUS, TPONOPLHUH

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHui. OKpyrieHue, NpuOInKEHNE, OIICHKA

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHUN. PellleHne TeKCTOBEIX 3a7a4
apu(pMETHIECKUM CIIOCOOOM

[ToBTOpenue, 06001IeHNE U cUCTEMaTU3alus
3HaHUM. Pernenre TeKCTOBBIX 3a/1a4
apu(pMETHYECKUM CIIOCOOOM

[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus
3HaHM. Perenne TekcToBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

[ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs
3Hanuil. [IpeoOpazoBanue anredbpandeckux
BBIPKEHUH, TOMYCTHUMbIC 3HAYCHUS

[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alIUs
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3Hanmii. [IpeoOpazoBanue anredbpandeckux
BBIpa)KeHHﬁ, JOITYCTUMBIC 3HAYCHU A

[ToBTOpeHue, 00600IIeHNE M CUCTEMAaTH3ALHS
3Hanui. [IpeoOpazoBanue anredOpandecKkux
BLIpa)KeHHﬁ, JOITYCTUMBIC 3HAYCHUA

[ToBTOpeHue, 0600IIeHNE M CUCTEMATH3ALHS
3HaHu#. [IpeoOpazoBanue anredOpandecKkux
BI)Ipa)KCHI/II\/JI, JOIMYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHu. OyHKIUK: TOCTPOEHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIUN

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS
3HaHuM. OyHKIUK: TOCTPOEHUE, CBOMCTBA
M3y4YeHHBIX (DYHKITHI

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHU. OYHKIMK: TOCTPOCHUE, CBOMCTBA
M3y4YeHHBIX (DYHKITHI

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
3HaHUM. DYHKIMK: TOCTPOCHUE, CBOMCTBA
M3Y4YEeHHBIX (QYHKIUN

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
3HaHuil. ['paduyeckoe penieHne ypaBHeHHIMA
U UX CUCTEM

[ToBTOpeHue, 060061IeHNE U cUCTEMaTU3aLUs
3HaHuil. ['paduueckoe penieHne ypaBHeHUH
U UX CUCTEM

HroroBas koHTposbHas paboTa

O00011IeHrE U cUCTEMATU3ALNS 3HAHUN
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
MpoBEePsSIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BEIYUCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE — NPUEMBI,
' apudmeTHUecKre TSUCTBUS C PAIIMOHATBHBIMH YUCIIAMU
HaxomuTh  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHCIICHHS 3HAUEHUHN JAPOOHBIX
BBIPOKEHUH, COJepKAINX OOBIKHOBEHHBIE H JICCTHYHBIC IPOOH
[lepexomuts oOT omHOM (OPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCITA
1.5 OKpyTJaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BBIMOMHATH JACUCTBHS  CO
CTENEHSIMH C HATYPaJbHBIMH ITOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JI0KEHHEe Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemare  mpakTHKO-OpUEHTHUPOBAaHHBIE  3a/ayH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOIEHTAMH, WHTEPIPETHUPOBATh pE3yAbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOIMCTBAMM paccMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonp3oBath anreOpanveckyro TEPMHHOJOTHIO U  CHMBOJIUKY,

NNPpUMCHSTH e€ B nmponecce 0OCBOCHUs y‘IC6HOl"O Marcpualia




Haxomute 3HadeHuss OyKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BobimonsaTh mpeoOpa3oBaHUs IEJIOT0 BBIPAKEHUS B MHOTOWIEH
' IPUBEIECHUEM I10JI0OHBIX CIaraéMblX, paCKpbITHEM CKOOOK
BbINoNHATE yMHOXEHHE OJHOUYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpPMYNbI KBajapaTa CYMMbI U KBajpaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNEe MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
25 BBIHECEHHSI 3a CKOOKHM OOILEro MHOKUTEINS], TPYIIIUPOBKHU CIaraeMslXx,
MIpUMEHEHUsI POPMYIT COKPAILIEHHOTO YMHOKEHUS
28 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp3oBarh CBOMCTBA CTENEHEM C HATypalbHBIMHU IIOKA3aTEISAMU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUIN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IIpaBUJIa Mepexoaa OT UCXOJHOTO YPABHEHMSI K PAaBHOCHJIBHOMY €MY.
IIpoBepATh, ABISAETCA I YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensaTe rpaguyeckue MeTOAbl NPU  PEIIEHUM JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupats mpuMepsl Nap Yucel, ABJSIOIIUXCSA PELICHUEM JTMHEHHOro
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM IIOCKOCTH Ipa)uK JTMHEHHOIO YpaBHEHUS C
3.4 NBYMsl TEPEMEHHBIMU; MOJIB3YSICh T'paQUKOM, MNPUBOIUTH IPUMEPHI
pELIEeHUs] ypaBHEHUS
35 Pematp cuctemsl JByX JTMHEUHBIX YPAaBHEHUH C ABYMS IE€PEMEHHBIMU,
' B TOM 4YHUCIIE TpapUUECKH
CocraBiiaTh U pemarh JUHEHHOE ypaBHEHUE WIN CUCTEMY JTMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJYy4E€HHBIN pe3ysIbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCI(OM SA3BIKE




Ormeuarr B KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku nuHeHbIX (QyHKIuH. CTpouTh Tpaduk QyHKIHHA Y
| =[x
OnuceiBath ¢ MOMOLIBIO (PYHKIUI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEIIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, MPONU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxouts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBI€HHS U aHalIM3a
4.6 nHpopMaluy, U3BJIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Uucna u BIYUCIIEHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABIEHHS O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCIIECHU,
' n300paXkaTb JEUCTBUTENbHbIE 4YHCIA TOYKAMH Ha KOOPAMHATHOMN
PAMOM
[IpumensaTs mnoHsATHE apU(METUYECKOTO  KBAJAPAaTHOTO  KOpPHS,
12 HaXOJUTh KBaJpaTHble KOPHHU, HCIHOJB3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBINOJIHATH IPe0Opa30oBaHusl BbIpAKEHUH, coaepKalux
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ys CBOWCTBA KOPHEH
r Hcnonb3oBarte 3amucd OOJIBIIMX M MajblX YHCENI C HOMOIIBIO
. JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TOHATHE CTENEHM C LEIbIM IOKA3aTEJIEM, BBINOJHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKallUX CTENeHH C LEeIbIM
NI0Ka3aTesneM
25 BBIMONHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JeNCTBUI HaJa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHHH IS PELICHHS Pa3IMYHBIX

3a1a4 U3 MaTCMaTUKH, CMCKHBIX IPEAMETOB, U3 peaHLHOﬁ IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemate nuHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YPaBHEHUS, CBOJSAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMs

NEPEMEHHBIMHA

3.2

[IpoBoauTe mpoCTEHIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
ypaBHEHUH, B TOM UHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBIeHUI (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (QopMynupoBKH 3amaud K  e€
anredpanvdeckol MOJIeNH C TOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl YpPaBHEHUM, MHTEPIPETUPOBATh B  COOTBETCTBUU C

KOHTEKCTOM 33/1a4¥l TIOJYy4eHHBIN pe3ybTatT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLIEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HCpaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIMU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIUOHAIBHBIE TOHATHS U  S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYEHHUS), OINPEACATh 3HAuUCHUE
(GyHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOICTBa (PyHKIUU

no e€ rpaduky

4.2

Crpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

k/x

, Y =X%, y = X3 Yy = [X|, onuckIBaTh CBOWCTBA YMCIOBON (DYHKLIUHU MO €&
rpaduxy




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPALMOHAJIBHBIC WM HPPAHOHAIIBHBIC

qHucia

1.2

BremonaaTe apI/I(i)MeTI/I‘IeCKI/Ie I[GﬁCTBI/IfI C paoOHAJIBHBIMU 4YHCJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMI)I, BBIIIOJIHATHE BBIYHCIICHUA C

HppaivuOHAJIbHBIMHA YU CIIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ UEeNbIMU TOKa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITB lIeI\/’ICTBI/ITeJ'H)HBIe YucCiia, BRIMIOJHATE NPUKUIKY pE3yiibTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemars  nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJSIILIMECS K HUM, IPOCTEUIIINE IPOOHO-PAllMOHAIbHBIE YPaBHEHHUS

2.2

PemaTte cuctemsl IBYX JIMHEHHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU
U CHUCTEMBI JIByX YPaBHEHUIA, B KOTOPBIX OJTHO YpaBHEHHUE HE SBISACTCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJ'IFC6paI/I‘IeCKI/IM crocodoM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHA HWIIM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C JIBYM:A

IEPEMCHHBIMU

2.4

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
ypaBHeHPIfI, B TOM YHUCJIC C MMPUMCHCHUCM rpa(f[)nqecxnx
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yYCTaHaBJIMBATb, UMECT JIM YPABHCHUC UJIU

cucremMma ypaBHeHI/Iﬁ peueHus, €Ciiu UMECT, TO CKOHLKO)

2.5

Pemate JIMHEIHBIE HCEPAaBCHCTBA, KBaJApPATHLBIC HCPaBCHCTBA,
I/1306pa}l(aTL peUICHUC HECPABCHCTB Ha YHUCJIOBOH HpﬂMOﬁ, 3allMChIBATh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucTeMBbl JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,




BKIIFOHAOIUEC  KBAaJApaTHOC HCPABCHCTBO, I/I306pa)KaTb pelIcHuC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpﬂMOﬁ, 3alUCbIBaTh PCHICHUC C

IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPaBEHCTBA IIPU PELICHUH PA3IMYHBIX 33434

OyHKIMU

3.1

Pacno3naBate  (QyHKIMH  HW3Yy4CHHBIX  BHAOB.  [loka3wIBaTh
CXEMAaTUYECKH PACIIOJI0KECHNUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB
¢byukuui Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumMocTH ot

3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUI

3.2

[Ioka3piBaTh CXEMAaTHYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
TUIOCKOCTH TpadukoB (GyHKIMH Buma Y = YX, Y = |X| ¥ ONMHUCHIBAThH

CBOMCTBa QyHKIUH

3.3

Crpoutb u wu300paxkarb CXeMaTH4YEeCKH TpaduKu KBaJPaTUUHBIX
(GyHKIMM, ONMCHIBaTH CBOMCTBA KBaJApPaTHUYHBIX (YHKIUH 10 HUX

rpaduxam

3.4

PacrioznaBaTh KBagpaTU4HYIO (QYHKIHMIO IO (QopMmyse, MPHUBOIUTH
MpUMEpbl KBAaJIpaTUYHBIX (QYHKIUN M3 pealbHON KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoOMeTpHUEcKas IPOrpeccuu

4.1

PacnioznaBath apu@MeTHUECKyI0 U T€OMETPHUUECKYIO MPOTPECCUH Mpu

Pa3HbIX criocodax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C HCIOJB30BaHHEM (GOpMya N-TO ujeHa
apumMeTHuyecKoil ¥ reoMeTPUUECKON MpPOTPECCHil, CyMMbI HMEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI IIOCJIICA0OBATCIBbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IINIIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YHMCJIOBBIMH ITOCJICAOBATCIBHOCTAMU, B
TOM YHCIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJISATOPA, UPPOBBIX TEXHOJIOTHIT)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCINA, 3allUCh, CPAaBHEHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue AeHCTBUS C pallMOHAIbHBIMU YUCIIaMU. Penienue 3anaq us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeliesieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/IeNICHNUs, 3aITUCh OOJIBIINX YHCE
L4 [IpouieHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILEHTOB.
' Tpu oCHOBHBIE 3a1a4M HA MPOLIEHTHI, PEICHHUE 3a1a4 U3 PEaIbHOU IPAKTUKU
15 [IpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM u4Hciae IHpsMas W oOparHas
' IIPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJAy BEJIMYMHAMU B BUIE (OPMYIIBI.
. Beraucnenus no popmynam
23 IIpeoOpa3oBaHnne  OyKBEHHBIX  BBIPDOKEHHH,  TOXKJIECTBEHHO  pPAaBHbIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)kKeHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' @dopmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENHN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia IpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOTO
. YpaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN
33 CocraBieHre ypaBHEHUH 10 YCIIOBUIO 33/a4yl. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIBIO YPABHEHUHN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema NByX JHMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npssMoi
42 Hucnossle npoMexXyTKu. PaccrossHMe MeXIy AByMs TOUKaMU KOOPJIMHATHOMN
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmucca u opAMHATA
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'padux dynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe permeHne JNIUHEHHBIX YpPaBHEHMM HM CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna ¥ BIYMCICHUSA
11 KBangpatHblif kopeHb u3 uucina. IloHsaTHe 00 HppalMOHATIBHOM 4YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEW W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIEHUSAM. JeficTBUTENbHbIE
quciaa
1.3 Crenens ¢ 11e1bIM NT0Ka3aTeaeM U € cBoiicTBa. CTaHgapTHAas 3allich YKcia




AnreOpandecKkue BHIPaKCHHS

2.1 KBagparHslii TpEXUWIEH, pa3sIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou
2.3 Crnoxenne, BBIYMUTaHHE, YMHOKEHHE, JICJICHNE alreOpandecKkux qpooeit
2.4 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas MHTEpNpETaNnsi YPaBHEHUN C JBYMSI NMEPEMEHHBIMH H CHCTEM
3.4 JMHENHBIX YpaBHEHHU C ByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33714 alreOpandecKuM CrIoco00OM
3.6 UmrcnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 071HOM ITepeMeHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEpPEMEHHON
4 DyHKIIUA
i1 [lonsitne ¢yHkumu. OO6nacTh ONpPENENCHUsT M MHOXKECTBO 3HAYCHHH
' ¢dbyakuun. CriocoObI 3a1aHus GYHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAIOMIUX peaTbHbIE TPOIECCHI
a4 OyHKIUM, ONUCHIBAIOIIME MPSAMYH0 U OOpaTHYK MpPONOPLUOHAIbHbIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 Oynkumu y =x?,y = x3
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BBIYKCICHUS
11 PanmonaneHble yKcna, HWppanMOHANbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
. JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
19 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JECTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
quce
1.3 ApudmMernueckue TeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubnmkenusi, oleHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUpa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh MpubamxeHus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHeHHs ¢ OJHOM IepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUss YpaBHEHUW TpeThbed U
' YeTBEPTOM CTENEHEN pa3IoKEHUEM Ha MHOKHUTEN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHHH ¢ IBYMs IE€PEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHH, OJHO M3 KOTOPBIX JIMHEHHOE, a JApYyroe —
. BTOPOU CTENEHU
2.10 I'padmueckas uHTEpIpETALIs CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 alNreOpandecKuM CIiocoooM
212 UucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenne MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckass mHTEepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMECHHBIMHA




OyHKIUU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'padukn dpynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumii y=K/x, y = X® u ux cBoicraa

3.4 I'paduku QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele MOCIEA0BATEIbHOCTH

41 Omnpenenenre U crnocoObl 3aJJaHUSl YUCIOBBIX MOCJIENI0BaTENIbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIio U Gopmysoit N-ro dieHa

4.2 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccus. Popmynsl N-r0  WIEHA T'€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

44 N300paxkenne unaeHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBIA W SKCITOHEHIIMATBHBINA POCT

4.5 CrnoHBIE TPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBarh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHUE OIEepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MPeICTABICHHE MHOXKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OTNpEAeNieHne, akKCHOMa, TeopeMa,
JI0OKa3aTelIbCTBO, YMEHHUE paclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecsiTuuHasi IpoOb, CTAaHAAPTHBINM BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, NPEJCTABIATH 4YHUCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQKEHUI ¢ KOPHAMM, pa3IoXKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN Pa3HOCTH KBAApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE UM KBAJpaTHbIC ypaBHEHMS,
IpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW MEPEMEHHOW, CHUCTEMBI
JIBYX JUHEHHBIX YPaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCIIE NIPU PEHIEHUN 3aJa4 U3 JPYIUX IIPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHHsl peleHuit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKLNA, TpaduK QyHKINUU, HYIH
¢byHKINH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHHue OTIepUPOBATh TOHSITHSIMH: npsiMast
MPONOPIHOHAEHOCTD, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHass TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepoosia; yMEHHE
cTpouTh rpaduku GYHKINUHA, UCTIOIB30BaTh TPa(UKH I OTIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JUIS PEIICHHs 3a1a4 U3 APYrux
y4eOHBIX TPEIMETOB W pEATbHOW JKU3HHM, YMEHHE BBIPAXKAaTh

(dhopmMynaMu 3aBUCUMOCTH MEXYy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPEecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBI CYyMMBI U
oOliero wjieHa ImpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue peiiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHXKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOTH, 3a1a4U U3 obmactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,




MeanaHa, OMCCEKTpUcCa W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK,
napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpYrI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApPaUICIbHOCTh W TEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroa MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIUs,
nogodue ¢uryp, mogo0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIBHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napaieTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PAcCTOSHUE, YIoJ
(BenMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MIPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHpE; YMEHHE TMNpPUMEHATH (OpPMyJbl MEpUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH U IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIbHOTO TMapaijieNienuIea; YMEHHE NPUMEHSITh NpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKa,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0pakaTh IUIOCKMEe GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBID YEPTEKHBIX
UHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHUE HCHOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJIA ITPEACTABIICHUA
JAaHHBIX W PpCHICHUA 3aJa4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,

HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUA, pa3dMax YHUCJIOBOIO Ha60pa;




YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0luIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUM; yYMEHUE pacllO3HABaTb H3MEHYMBBIE  BEIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHBIA ONBIT (CIy4alHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH PpPEaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEPOSITHBIX COOBITHMM B OKpYXKalllleM MHpPe U B IKH3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/1aud, TMPUBOJUTH MPUMEPhl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B
TIPUPOJIE M JKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKU B
HWCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIHUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJI€ Pa3BUTHS MaTEMaTUKH KaK HayKd, MPUBOIHUTH
pUMEPBl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOU HCcTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYMCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MePUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCJIaMH

14 JelictButenbHpie uYnciia. ApudMeTHdecKkue ornepanuud C JeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
. pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u ApoOHO-palmoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsle MOCIEI0BATETLHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass u reomerpuyeckas nporpeccur. Dopmyna  CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknmst, cnocoObl 3amanus QyHkoud. [paduk  dynkimu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKkCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMHA Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIil ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 10.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkiimonepHoe o61iectBo «M3narensctBo «IIpocBenieHue»
* Marematuka. Anrebpa: 8-if kiacc: 0a30BbIl YPOBEHb: YueOHUK; 16-¢ u3nanue,
nepepaborannoe Makaperues FO.H., Munmtok H.I'., Hemkos K.W. u np.; mox
penakmueit TensikoBckoro C.A. AkimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemenue»

» Anre6pa, 9 knacc/ lopodees I'.B., Cysoposa C.b., bynumosuu E.A. u apyrue,

AxrmmonepHoe obmectBo «M3matenbcTBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Meronuueckue pekomenaaiuu. 7-9 knaccel ®I'OC (k yueOnuky MakapbiueBa
1O. H. uap.)

[Toypounsie pa3paboTku mo anredpe k yueonuky FO.H. MakaperueBa u ap.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://urok.1c.ru/library/mathematics/math5/17265.phd
http://math-prosto.ru/index.php

https://resh.edu.ru/



http://school-assistant.ru/
http://www.yaklass.ru/

http://www.edu.ru/






