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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JAPYTUX JUCUUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnocode OTpakeHHsI MaTeEMaTUYECKON HayKOH SIBJICHUM U MPOIIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepKaAeHUsA. OCBOCHHE Kypca anreOpbl 00ecIieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENIHON  JIEATENIbHOCTH OOYYalOIIMUXCSI, MOITOMY CaMOCTOSITENEHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/AEP)KATEeNIbHO-METOINYECKHE
auHUM: «Yucna U BEIYUCICHU», «ANreOpandeckue BBIPAKEHHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH PacCyXIaTh, HCIOIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHUBEPCAJBHOIO  MaTemMaThyeckoro ss3bika. CopaepxkareabHOH U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JalbHEHIIeT0 W3YYeHHUsS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarOMIMXCs
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMM WU HPPALMOHANBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyYaIOLIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BhIpaKeHUI. AnreOpa IEeMOHCTPUPYET 3HAUECHUE MAaTEMAaTUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOGHHMS Kypca HWH(GOpPMATHKH, M OBJAJCHHE HaBbIKAMU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeW MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKAa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CJENYIOIIME OCHOBHBIE pa3lieNbl COICPIKAHUSA:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yOOPSIOYMBAHUE  PAIMOHAIBHBIX 4ucel. ApudmMeTHdecKkue JeUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOM U JpoOU B BHJIE MPOIEHTOB. Tpu OCHOBHBIE 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBWa MpeoOpa3oBaHUsl CYMM U
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXE€HUE MHOTrOYJIeHOB. DOpMyJibl COKpPAUIEHHOTO YMHOXEHHS: KBaapar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

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

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
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'paduueckoe peiieHre JTMHEHHBIX YpaBHEHUH W CHCTEM JIUHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPAaTHBIX KOPHEHW M UX MPUMEHEHHUE K TPE0OPA30BAHUIO YHUCTIOBBIX BhIPAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

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

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
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 yPAaBHEHUU C JABYMs NEpeMEHHbIMU. lIpuMepbl pemeHus cucrtem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

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.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHble yucia, UppallMoOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHEYHBIC
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICUCTBUTEIBHBIX 4YHCEN, apuMEeTHUYeCKUe JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

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. PenieHne 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 3ajady
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
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBaapaTHele HEpaBEeHCTBA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

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

I'paduxu 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 mnporpeccud. Dopmynbl N-TO 4jieHa
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 IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'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 BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
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:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJICHHUIO STUYECKUX MPOOIEM, 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
MaTeMaTUYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMAaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JESATENbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAUYMMOCTH IS Pa3BUTHS LIMBWIM3ALUU,
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 MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJEACTBUI /JI OKPY>KAIOIIEH Ccpeibl, OCO3HAaHUEM
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 KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
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
dbopMynHpoOBaTH UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHIECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATh, (OPMYIUPOBATH U  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



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

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUITUIO, MHCHHUE;

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

CaMOCTOSITeTTFHO (hOPMYIIHPOBATh 0OOOIIECHUS M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH 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 HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

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

BbIOMpaTh QopMy TmpeacTaBieHus WHGOPMAIMU W WUTIOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCTIpUHMMATh ®  (OpPMyTUpOBaTh CYXKIEHHUS B COOTBETCTBHHM C
YCIOBUSMH W 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¢ 00CYXICHUS 33/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYK1aeMO TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUpOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYATLHONH paOOThI NpHU PEIICHHMH YYEeOHBIX MaTeMaTHYECKHX
3ajad;

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

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCYyXaeHHs, 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(hOpMYTHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PENICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIHUOKY, JaBaTh OIEHKY TPHOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

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

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEHUCTBUS C PAIlMOHAIBHBIMU YUCIIaAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE HEUCTBUA CO CTENEHSMU C HATypajdbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3a7ad ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

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

HaxonuTe 3HaueHUs OYyKBEHHBIX BBIPAKCHMM TPH 3aJlaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJITBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

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

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepATs, ABnseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

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

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHMHEHMHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH 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, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpandecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSIHHUE, II€HA, KOJHWYECTBO, CTOUMOCTD,
IIPOU3BOUTEIBLHOCTD, 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 oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

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

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OONBIIUX M MaJIBIX YHCET C TMOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

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

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAMOHATBHBIX BBIPAKCHUIN
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

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

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TpadUUECKUX MPEICTaBlIeHUH (YCTaHABINBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4M MOTYYEHHBIN pe3yibTarT.

[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 ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
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 YHCIOBON
byHKIMU 10 €€ rpaduKy.

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

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

Bemmonuate  apudmeTndyeckue JEeWCTBHS C PAIMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



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

OKpyriaTe [E€UCTBUTENBHBIE YHCJA, BBIOIHATH MPUKUJIKY pe3yJIbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

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

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

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

[IpoBOAUTH MPOCTEUIINE UCCIETOBAHNUS YPABHEHUW U CUCTEM yYpAaBHEHWH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCJIOBOW NPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
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.

DOyHKUUMA

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
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

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

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBQIpATUYHBIX (QYHKIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

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

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

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
qHCIIC 33/1a4U U3 PeaTbHOU JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYIATOPA, IU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 19 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 44
AJIrCOPAHICCKHE BIpaXCHHA > https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 2
3 ¥PaBHCHILA 1 HEPABEHCTBA 3 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 10 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 10 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 Anrebpandeckue BbIpaKEHHUSL. 20 1 bubnuorexa [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
2 4 .K 14 1
rcna v Beruncienus. KBaapataeie KopHU httos://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 17 1 bubmuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 4 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 9 1 bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 v .H 11 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
7 o 4 9 1
yHKUH. THCIOBbIC GyHKLHH https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 o . 4
YHIUHH. OCHOBHEIC IOHATHA https://m.edsoo.ru/7f417af8
9 Yucna v Beruncienus. CTeneHsp ¢ 1ebiM 5 bubnuoreka [JOK
rokasaTesiemM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 9 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ pasi Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 8 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
bubmmoreka [{OK
1 1
2 Oyrruim 6 https://m.edso0.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C 12 1 bubmuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 .H 12 1
VYpaBHeHnus u HepaBeHCTBA. HepaBeHncTBa htts://m.edsoo.ru/7f419d08
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHU U https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 14 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 26 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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 i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OOBIKHOBEHHBIE, IECITHYHBIE JPOOH.
OcHoBHOE CBOICTBO ApodU

[IpuBenenue npobeit k 00mEMy
3HaMEHAaTeJIo

[EEY

PammmonanbHbIe uncaa

HucnoBsle BEIpaXKEHUS

Bripaxkenus ¢ nepeMeHHBIMU

Bripaxkenus ¢ nepeMeHHBIMU

Pemenue ynpaxxneHuii

CpaBHEHME 3HAUEHUHN BbIPAXKECHUI

O© o N O |01 bW

CpaBHeHME 3HAYEHUHN BbIPaXKECHUIA

CBolicTBa IeHCTBUN HAl YACIAMU

RPlRrlRrRPR PR PR

11

ToxnectBa. ToXIecTBEHHbBIE
npeoOpa3oBaHUs BEIPAKESHUN

[EEN

12

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKCHUHN

13

Ypoxk 0000ITICHHUS M CUCTEMATU3 A
3HAaHUU

14

KonTtponpHas padota Nel «BripaskeHus.

ToxnecrBay

15

Pabora Haj ommOkamMu. YpaBHEHHE U €TO




KOPHHU

JIuHeitHOE ypaBHEHHUE C OJJTHOU

16 .
IIepeMEHHON

17 Pemrenne nuHENHbIX ypaBHEHUH C OJJTHON
IIEPEMEHHOM.

18 Pemenne nuHEMHBIX ypaBHEHUM C OJTHOU
IIEPEMEHHOM.

19 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHIHA

20 Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHIHA

21 Ypox 06001IeHHS ¥ CHCTeMaTH3alUH
3HaHUHI

29 KonTponbnas pabota Ne2 «YpaBHeHue ¢
OJIHOW ITEPEMEHHON

93 Pabora Hax ommbOkamu. YnciioBeie
MIPOMEXKYTKH.

24 Oynkiusa. OnpeneneHne

o5 Brruncienue 3naueHnii pyHKIuM Mo
dhopmyre

26 I'paduk dyaxmm

27 I'paduk dyaxmIM

08 IIpsimast mponmoOpIMOHAIIBHOCTH U €€
rpaduk

29 IIpsiMast mponoOpIMOHATBHOCTh U €€
rpaduk

30 [Ipsimas TponOpUMOHATIBHOCTD U €€
rpaduk

31 JIuneitnas GyHkuus u e€ rpaduk




32

JIuneiinas yHkuus u e€ rpaduk

Ypok 00001IeHUS U CHCTeMAaTHU3alUN

33 N
3HAHHUH

34 KonTtposneHast padota Ne3 «JIuneitnas
GYHKITHS

35 Pabota nag omubkamu. OnpeneneHue
CTCTICHH C HATYPAJIBHBIM ITOKa3aTelieM

36 YMHOKEHUE U JIeJICHUE CTENCHEH

37 VMHOKEHUE U [eJICHNUE CTEIICHEH

38 Bo3BejeHne B cTeNIeHb MPOM3BEACHUS U
CTEIEHN

39 Bo3BejeHne B cTeNIeHb MPOM3BEACHUS U
CTEIEHU

40 OnHoOYJIEH W €Tr0 CTaHJAAPTHBIN BUT

A1 VYMHOXeHHE oqHOWIEHOB. Bo3Benenue
OJIHOWICHA B HATYPAIbHYIO CTETICHB

42 VYMHOXeHHE oqHOWIEHOB. Bo3Benenue
OJIHOWICHA B HATYPAIbHYIO CTCTICHb

43 OyHkusa y=x2 u e€ rpaduk

44 Oynknusa y=x2 u e€ rpaduk. O6o0menne
M CUCTEMATH3alis 3HAHUH

45 Kontponsnas padota Ne4 «CremneHs ¢
HaTypaJIbHBIM TIOKa3aTeIeM»

46 PabGora Hag ommrOkamMu. MHOTOYIEH M €T0O
CTaHJIaPTHBIN BUJ

47 CI10)XxeHHE ¥ BEIYUTAaHHE MHOTOYJICHOB

48 Cl10)KeHHUE U BEIYUTAHHE MHOTOUYJICHOB




49 CnoskeHue ¥ BEIYATaHUE MHOTOYJICHOB 1

50 YMHOXKEHHE OJHOUYIICHA Ha MHOTOWICH 1

51 YMHOKEHHE OJHOUYIIEHA HA MHOTOWICH 1

52 Brinecenne o01mEro MHOKHUTEIS 34 CKOOKH 1
Brinecenne o011ero MHOKHUTES 3a

53 ckoOku. O000IIEHNE U CHCTEMATH3AIHS 1
3HAHUI

54 KonTtponsnas pabora NeSmo teme 1
«CnoeHne ¥ BEIYUTaHUE MHOTOUYJICHOBY

55 PaboTa Hag ommbOkaMu. YMHOKEHHE 1
MHOTOYJIEHA HA MHOTOWIEH

56 YMHOKEHNE MHOTOWIEHA Ha MHOTOYIECH

57 VYMHOKEeHHEe MHOTOWIeHAa Ha MHOTOYJICH 1

58 VYMHOKEeHHE MHOTOWIEHA Ha MHOTOUJICH

59 Pasnoxenne MHOrOWIeHAa HA MHOKHUTEIN 1
Croco0oOM TPYIIUPOBKU

60 Pasnoxenne MHOrowIeHa HA MHOKHTEIN 1
Croco0OM TPYIMIUPOBKU

61 Pasnoxenne MHOrowIeHa Ha MHOKHUTEIN 1
croco0OM TPYIITUPOBKU

62 [Ipoussenenne mHorouneHoB. O000IICHNE 1
M CUCTEMATH3als 3SHAHUH.

63 KounTtponsnas pabora Ne6 mo teme 1
«MHOT OYJIEHBD
Pabota Hag ommbkamu. Bo3senenue B

64 KBaJIpaT CyMMBI U Pa3HOCTH ABYX 1

BBIpaXKCHUI




Bo3sseneHue B KBagpaT CyMMbI U pa3HOCTH

05 JBYX BBIPaXECHUU

66 BosBenenne B Ky0 CyMMBI M pa3HOCTH
JBYX BBIPAKECHUN
PaznoxxeHrne Ha MHOKUTEIN C TOMOIIBIO

67 (dbopmyIn KBaspaTa CyMMBI U KBaJIpara
pasHoCTH
PaznoxxeHne Ha MHOKUTEIN C TOMOIIBIO

68 (dbopMyIT KBaJipaTa CyMMBI U KBaJipara
pasHoCTH

69 YMHOXEHHE Pa3HOCTH JBYX BBIpAXKEHUH
Ha UX CyMMY

70 YMHOXKEHHE Pa3HOCTH JABYX BBIpAXKECHUH
Ha UX CYMMY

71 Pa3noxxenue pazHOCTH KBaapaToB Ha
MHOKHTEIHN
Pa3noxxenue pazHoCTH KBaIpaToB Ha

72 MHOxuTenn. O0o01IeHne 1
cCUCTeMaTH3allMs 3HAaHHUH.

73 KontponbHas padorta Ne7mo Tema
«DOpPMYIIbI COKPAILICHHOTO YMHOKECHHSD)

74 Pabota nag ommbOkamu. [IpeobpazoBanue
L[EJI0TO BBIPAYKEHHSI B MHOTOUWICH
[IpumeHeHue pa3aMyuHbIX CIOCOO0B AJis

75 pa3noKeHus: Ha MHOXXHUTENN. BriHeceHue
MHOXHTES

76 [IpumMeHeHMe pa3InUHbIX CIOCOOOB A

PAa3JI0KCHUA HA MHOKUTCIIA. prr[l'[I/IpOBKa




1 BBIHCCCHHUEC MHOXUTCIIA

[IpumeHnenue pa3aMuHbIX CIOCOO0B AJIs

7 pasiIoKeHUsI Ha MHOKUTENN. [ pynnupoBka 1
Y BBIHECEHUE MHOXHUTEIISI
[IpuMeHeHnue pa3IMyHbIX CIOCOOOB IS

78 pasniokeHusi Ha MHOXKHUTENU. [ pynnupoBka 1
Y BBIHECEHHUE MHOXHUTEISI

79 [IpuMeHeHne pa3InYHBIX CIOCOOOB IS 1
Pa3NioKEHUsI HA MHOYKHUTEIN
[Ipumenenue npeoOpa3oBaHUM 1IENIBIX

80 BBIpakeHui. O00O0IeHNE 1 1
CHUCTeMaTH3allus 3HAHUI

81 KonTtponbnas pabora Ne§ no teme 1
«IIpeobpazoBaHue 1ETBIX BEIPAKCHUID)

82 Pabota Hax ommOkamu. JInHelHOE 1
ypaBHEHHUE C ABYMS [IEPEMEHHBIMU

83 ['paduik TMHEHHOTO YypaBHEHUSI C IBYMS 1
MIepEeMEHHBIMU

84 CucTeMbl TUHEUHBIX YPAaBHEHUM C ABYMS 1
MIepEeMEHHBIMU

85 Cucrempl TMHENHBIX YPABHEHUH C IBYMs 1
MepEeMEHHBIMU

86 Crioco0 1oICTaHOBKH 1

87 Crioco0 1oICTaHOBKH 1

88 Crioco0 moICTaHOBKHU 1

89 Crioco0 crnoxeHust 1

90 Crioco0 croxeHust 1




91 Crnioco6 crnoxxeHust 1
92 Pemenue Ea):[aq C IIOMOIIIBIO CUCTEM 1
ypaBHEHUM
93 Pemenue Eaﬂaq C TIOMOIIIBIO CUCTEM 1
ypaBHEHUM
94 Pemenue ijajlall C TIOMOIIIBbIO CUCTEM 1
YpaBHEHUI
95 Ypok (3606HICHI/I$I Y CHCTEeMaTH3aIuu 1
3HaAHUHN
96 KonTponsnas pabora Ne9 no teme 1 1
«CuCTEMBI JINHEMHBIX YPaBHEHUID)
97 [ToBTOpenue «BrlpaxeHus, TOXKIECTBA, 1
YpaBHEHHUSL.»
98 [ToBTOpenue «DyHKITUNY 1
[ToBTOpenue «CBOICTBA CTENEHU C
99 HaTypaJbHBIM MTOKa3aTEIIEM. 1
MHorouneHs»
100 [ToBTOpenue «PopMysbl COKpAIIEHHOTO 1
YMHOKEHUS
101 Hrorosas konTpospHas padora NelQ 1 1
102 HOBToperIe «CHcTeMBbl JINHEHHBIX 1
ypaBHEHUI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




8 KUIIACC

KosnuuecTBo yacoB
Ne n/m Tema ypoka B KontpoJabhbie IpakTuyeckue
cero padoThI padoThI

1 PanvoHnanbHbIE BBIpAKEHUS 1

2 ToxnecTBo 1

3 OcHOBHOE CBOMCTBO ApoOH 1

4 Coxkpaiienue npooeit 1

5 Coxkpaiienue mpooeit 1

5 Crnoxenue a1pooOeit ¢ 0JMHAKOBBIMU 1
3HAMEHATEIISIMHU

7 Brruutanue npo6eit ¢ 0TMHaKOBBIMH 1
3HAMEHATEeISIMHU

3 Crnoxenue 1po6ei ¢ pa3HbIMU 1
3HAMEHATEeISIMU

9 Brruutanue npo0eit ¢ pa3HbIMHU 1
3HAMEHATEeSIMU

10 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢ 1
pa3HbIMU 3HAMEHATEIISIMU

11 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢ 1
pa3HBIMU 3HAMEHATEIISIMU.

12 YMHOXeHHe apooeit 1

13 Bo3sBenenue npobu B cTeneHb

14 Henenue npobeit

15 Pemenne 3agau o teme: "Jlemenue 1
npobeit”




[IpeoOpazoBanme parMOHATBHBIX

16 .
BBIPKEHUI

17 [IpeoOpazoBanme parMOHATBHBIX
BBIPAXKCHUI

18 [IpeoOpazoBanme parMOHATBHBIX
BBIPAXKCHUI

19 VYpox 060011IeHHS 1 CUCTEMATU3AITNHI
3HaHUHI

20 KonTponsnas padora Nel no teme:
"Panmmonanbabie qpoou"

21 Pa6ota Haj ommOkamu.
JlelicTBUTENbHBIC YHCTIA

29 KBanparusle kopau. Apudmernyeckuit
KBaJIpaTHBI KOPEHb.

93 Brruncnenue apudmernyeckux
KBaJIpaTHBIX KOpHEU

24 VYpaBHeHue x2=a

25 Pemenne ypaBHeHUs X2=a

26 Haxoxzaenue npuOamkeHHbIX
3HAYEHUH KBAJPATHOTO KOPHS

27 KBanpaTHblif KOpEHb U3 IPOU3BEACHHUS.

28 KBanpartHblii KOpeHb U3 1poou

29 KBanparHblii KOpEHb U3 CTEIICHH

30 Brinecenre MHOXKHTENS U3-TI0]T 3HAKa
KOpHS

31 BHeceHre MHOKUTEIS 1O/ 3HAK KOPHSI.

32 IIpeoOpa3oBaHue BeIpaKEHUH,




COJIeprKaluX KBaJpaTHbIE KOPHU

Ypok 00001IeHUS U CHCTeMAaTHU3aluN

33 .
3HAHUU

34 KonTtponsHas padota Ne 2 o teme:
"KBanparubie kopHH"

35 Pa6ora Hag ommOkamu. HenonHoe
KBaJIpaTHOE ypaBHEHHUE.

36 Pemenune HeMoNMHBIX KBapaTHBIX
YPaBHEHUM.

37 dopmyna KOpHEHW KBaIpaTHOTO
YpaBHEHHSI.

38 Pemrenne kBagpaTHbIX ypaBHEHUHN 110
bopmyre.

39 Pemenue kBaipaTHBIX ypaBHEHU MO
dhopmyne

40 Pemrenye 3a1a4 ¢ MOMOIIBIO
KBaJPaTHBIX YPaBHEHUM.

41 Pewrenue 3agau ¢ noMouIb0
KBaJPaTHBIX YPaBHEHUM.

42 Pewrenue 3agau ¢ noMouIb0
KBaJPaTHBIX YPaBHEHUM.

43 Teopema Buera

44 Peuienne ypaBHeHuU# ¢ UCNOJIb30BaHUE
TeopeMbl 00paTHO Teopeme Buera.

45 KBanpaTHblil TPEXUIIEH U €T0 KOPHHU.

46 Haxoxnenne kopHel KBaIpaTHOTO

TpEXYJICHA.




Paznoxenue KBaJApaTHOTIO TPEXYJICHA

47
Ha MHOKHTEJIU.

48 Pa3znosxenue kBagpaTHOTO TpexuieHa
Ha MHOXKHTEIU

49 JpoOHO - panoHaJIbHBIE YPABHEHUS

50 Pemienne npoOHBIX parmoHATBHBIX
YpaBHEHUU

51 Pemrenne npoOHBIX parmoHATBHBIX
YpaBHEHUU

52 Pemenne 3aga4d ¢ mOMOIIBIO IPOOHBIX
palMOHAIBHBIX YPABHEHUH.

53 Pemenne 3aga4d ¢ mOMOIIBIO IPOOHBIX
palMOHAIBHBIX YPABHEHHI

54 Ypox 06001IeHHS ¥ CHCTEeMaTH3alUH
3HAHHHI
KonTtponbras padoTta Ne3 mo teme:

55 "KBagpatHble U JpoOHO-pallMOHATBHBIC
ypaBHEeHUS"

56 PaboTa nag omubOkamMu. YpaBHEHUE ¢
JBYMSI TIEPEMEHHBIMU U €T0 TpaduK.

57 HccnenoBanue cucteM ABYX JTUHEHHBIX
ypaBHEHUH C ABYMS IEpEMEHHBIMU

58 I'paduaeckuii cnocoO pemieHust CUCTEM
ypaBHEHUH

59 AnreOpandeckuii cnocod pemeHus
CUCTEM ypaBHEHUI

60 AnreOpandeckuii crnoco6 pemeHus

CHUCTEM ypaBHeHHﬁ.




Pemrenne 3ama4q ¢ MOMOIIBIO CUCTEM

61 .
ypaBHEHUH

62 Pemenue 3a1a4 ¢ NoMOIBIO CUCTEM
YpaBHEHUU

63 Ypok 0000IICHUS U CHCTeMAaTHU3aInN
3HaHUU
KonTposabHas padora Ne4 o teme:

64 "VYpaBHeHHUsI ¢ IBYMs IEPEMEHHBIMU U
UX CUCTEMBI"

65 Pa6ora Hag ommOkamu. Yuciaosbie
HEpaBEHCTBA.

66 CBo¥icTBa YHCIIOBBIX HEPABEHCTB.

67 Clio)xeHue U1 YMHOKEHUE YHCITOBBIX
HEPaBEHCTB.

68 [Tepecevenne n oObeqMHEHNE
MHO>KECTB.

69 UucnoBbie MPOMEKYTKH.

70 UucnoBbie TPOMEKYTKH.

71 Pemienue HepaBeHCTB € OJTHOM
MepeMEHHO N

7 Pemenune HepaBeHCTB ¢ OAHOM
MepEMEHHOM.

73 Pemenue cucreM HEpaBEHCTB € OJTHOM
MepEMEHHOM.

74 Pemenue cucreM HEPaBEHCTB € OJTHOM
IIEPEMEHHOM.

75 KonTtponsHas padota Ne 5 o teme:

"HepaBencrsa"




76 Pabora Hag ommOkamu. OyHKIHS. 1
77 OO6nacTh onpeaeneHus © MHOKECTBO 1
3HAYeHUN (PYHKIIH.
78 CoiicTBa (hyHKINH. 1
79 CsoiicTBa (hyHKINHU 1
80 CBoiicTBa THMHEHHON QYHKITHH. 1
81 OyHKIMS Y=K/X U €€ rpapuk 1
82 OyHKIMS Y=K/X U €€ rpapuk 1
83 CaoiicTBa (hyHKIIUU y=K/X 1
84 Oyukums y=\x i eé rpaduK 1
85 Oyukums y=\x i eé rpaduK 1
86 CaoiicTBa GyHKIMK Y=VxX 1
87 Ypok (3606H16HI/I$I A CUCTEMAaTH3a1 1
3HAHHH
88 KonTtponbHas padorta Ne 6 o Teme: 1
"®yukuun"
PaboTa nag ommbOkamu. OnpeneneHue
89 CTEIIEHU C IEJIBIM OTPHIIATEIIHHBIM 1
MTOKa3aTesIeM.
90 CBolicTBa CTEIEHHU C LEJIbIM 1
ITOKAa3aTesICM.
Pemenue 3a1ay Ha MPUMEHEHHE
91 CBOIICTB CTEIIEHHU C LEJIBIM 1
MOoKa3aTeseM.
92 [lonaTHe cTaHIapTHOTO BUJA YHCTIA. 1
93 Pemenue 3aaau ¢ OONBIIUMU U MaJIbIMU 1

YHUCJIaMHU.




94 IToBTOpenue. [elicTBus ¢ 1
panroHaTbHBIMU IPOOSIMH.

95 HOBToperIe. Pemenue kBagpaTHbIX 1
YpaBHEHUH.

96 [ToBTOpenue. Pemenue 3anau ¢ ) 1
MTOMOIIBIO KBAJIPaTHBIX YPAaBHEHUH.

97 [ToBTOpenue. Pemenue 1poOHBIX 1
palMOHANBHBIX YPABHEHUM.
[ToBTOpenue. Pemenue 3anau ¢

98 MTOMOTIIBIO IPOOHBIX pAIlHOHATEHBIX 1
YPaBHEHUM.

99 [ToBTOpeHnue. Pemenue cucrem 1
YPaBHEHUM.

100 [ToBTOpenue. Pemenne 3az[eiq C 1
IIOMOIIBIO CUCTEM YPaBHEUM.

101 Hrorosas koHTpoJbHAS paboTa 1

102 PabGoTa Haz ommOkamu. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoaudecTBo 4acoB

Ne n/m Tema ypoka B KonrtpoJabHbie IIpakTuyeckue
cero padoThI padoTsbI

1 JeicTBus HaJ JeHCTBUTEILHBIMU 1
YHCIIaMU.
CpaBHEHUE IEHCTBUTEIHHBIX YHCEI
[TorpemHocTs 1 TOUHOCTH MPUOIMKEHHUSL. 1

4 [TorpemHocTs 1 TOUHOCTH MPUOIMKEHHUSL.

5 Pa3mMepsr 00BEKTOB U JIIUTEITHLHOCTH 1
MIPOLIECCOB B OKPY’KAIOIIEM MUDE.

5 Perienne npakTHKO - OPUEHTUPOBAHHBIX 1
3a1a4

7 Perienne npakTUKO - OPUEHTUPOBAHHBIX 1
3ajad.

3 Perienne npakTUKO - OPUEHTUPOBAHHBIX 1
3ajad.

9 CBoiicTBa 4eTHOCTH (DYHKIIUH.

10 CaoiicTBa HEYETHOCTH (DYHKITHIA. 1

1 I'paduxu 1 cBOicTBa HEKOTOPBIX BUJOB 1
byHKIMI

12 I'paduxu 1 cBOicTBa HEKOTOPBIX BUJOB 1
byHKIII

13 Oyakius y=ax2 u e€ rpaduxk.

14 DyHKIMA y=ax2 U €€ CBONCTBA.

15 I'paduk pynkuuu y=ax2-+n




16 I'paduk dpynkimm y=a(x-m)2

17 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

18 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

19 Kontponsnas pabora Ne 1 no teme:
"®yHKIMKA 1 X cBOMCTBA"

20 Pabota nag omubkamu. [lenoe ypaBHeHUE
M €T0 KOPHH.

21 Pemenune OukBaapaTHbIX YpaBHEHUH.

22 Pemienue pa3nuyHbIX LENbIX YPAaBHEHUH.

23 JIpoOHBIE paIMOHAILHBIC YPaBHEHUS.

24 Pemenne npoGHBIX pallMOHATBHBIX
YpaBHEHUU.

o5 Pemenne npoGHBIX palMOHANbHBIX
YpaBHEHUU.

26 Pemenne npoOHBIX palMOHaNbHBIX
ypaBHEHUH

97 Pemienue 3a1a4 ¢ IOMOLIBIO LETBIX
ypaBHEHUH

eIlIeHHE 3a/1a4 C TTOMOLIbIO IPOOHBIX

08 P 0

palnMoHaIbHBIX YPaBHEHUH.
eIlIeHHE 3a/1a4 C TIOMOLIbIO IPOOHBIX

29 P 0
panMoHaIbHBIX YpPaBHEHUH.

30 Pemienue 3a1a4 ¢ HOMOIIBIO APOOHBIX
panMoHaIbHBIX YPaBHEHH.

31 KonTponeHas padota Ne 2 o teme: "




VYpaBHeHue ¢ 0HOM epeMeHHon" .

Pabora Han ommbkamu. HepaBeHncTa

32 BTOPOU CTENEHH C OJJHOU IIEPEMEHHOM.

33 Pemrenne HepaBeHCTB BTOPOM CTENIEHU C
OJIHOM ITIEPEMEHHOM.

34 Pemrenne HepaBeHCTB BTOPOH CTENIEHU C
OJIHOM ITEPEMEHHOM.

35 Pemrenne HepaBeHCTB BTOPOM CTENEHU C
OJIHOYW ITIEPEMEHHOMN

36 Metoa HHTEPBAJIOB.

37 Pemienne HepaBeHCTB METOAOM
UHTEPBAJIOB.

38 Pemenne HepaBeHCTB METOIOM
WHTEPBAJIOB

39 Pemienne HepaBeHCTB METOIOM
WHTEPBAJIOB

40 Peurenne HepaBeHCTB METOIOM
HWHTEPBAJIOB

41 KonTtponbnas padora Ne 3 o teme: "
HepasenctBa ¢ ogHOM nepemMeHHOMn"

42 PaboTa Hag ommbOkaMu. YpaBHEHUE ¢
JBYMSI [IEPEMEHHBIMU.

43 I'pacduk ypaBHEeHUS ¢ IByMSA
MePEMEHHBIMU.

44 [Toctpoenue rpadKoB ypaBHEHHH €
JBYMsI IEPEMEHHBIMH.

45 Pemenue cucreM ypaBHEHMI ¢ IByMsI

NepeMEeHHBIMH I'pauIecKuM CIIOCOOOM.




Pemrenne cucrem ypaBHEHUH C ABYyMs

46 MIEPEMEHHBIMH CIIOCOOOM IMOACTaHOBKH.

47 Pemenue cucreM ypaBHEHH ¢ TBYyMSI
MePEMEHHBIMU CITIOCOOOM CJIOKEHUSI.

48 Pemenue cucreM ypaBHEHHI pa3TUIHBIMU
crioco0amu.

49 HccnenoBanue cucTeM ABYX JIMHEHHBIX
YpaBHEHUH C JBYMS MTEPEMCHHBIMHU.

50 HccnemoBanue cucTeM ABYX JIMHEHHBIX
YpaBHEHUU C ABYMS TIEPEMEHHBIMHU.

51 Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM
YpaBHEHU BTOPOU CTETEHHU.

59 Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM
YpaBHEHU BTOPOU CTETEHHU.

53 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM
YpaBHEHU BTOPOU CTETEHHU.
KonTtponbHas padorta Ne 4 o Teme:

54 "YpaBHEHHUsI C IBYMS IEPEMEHHBIMU U UX
CUCTEMBI"

55 PaboTa nag ommbOkamu. HepaBeHctBa ¢
JBYMsI IEPEMEHHBIMHU.

56 I'paduaeckuii cnocoO pemreHust
HEPAaBEHCTB C IBYMsI IEPEMEHHBIMHU.

57 CucremMbl HEPaBEHCTB C IBYMsI
MePEeMEHHBIMHU.

58 Pemienne cucreM HEpPaBEHCTB € ABYMs
MePEeMEHHBIMHU.

59 [TocnenoBarenbHOCTH.




Onpenenenue apuMeTHIECKON

60
MIPOTPECCHH.

61 ®opmyna N-To wieHa apuhMETHIECKON
MIPOTPECCHH.

62 CpoiicTBa apuPMETHIECKON MPOTPECCHH.

63 dopmysa CyMMBI IIEPBBIX N YWICHOB
apumMeTHyecKoil MpOrpeccui.

64 dopmyna MPOCTHIX MPOLIEHTOB.

65 Pemenne paznuaHbIX 3a1a4.

66 Ornpenenenrne reoMeTpHIeCKOM
MIPOTPECCHH.

67 dopmyna N-To YWieHa TeOMETPUYECKON
MIPOTPECCHH.

68 CBoiiCTBa TEOMETPUIECKON TIPOTPECCUH

69 ®opmysa cyMMBbI N IEPBBIX YJICHOB
reOMETPUUECKON MPOTPECCHH.

70 dopmyIia cI0KHBIX ITPOLICHTOB.

71 Pemenne paznuuHbIxX 3a1ad.
KontponbHas padota Ne5 mo Teme:

72 "Apudmerrdeckas ¥ TeOMETPUUECKAs
nporpeccun”

73 PaGota Hajg ommOkamu.

74 [ToBTOpenue. Pemenre TMHEHHBIX
ypaBHEHUI U HEPABEHCTB.

75 IToBTOpenue. Pemenue cucrem ypaBHeHUM
C IBYMs IEPEMEHHBIMH TIEPBOM CTETIeHU

76 IToBTOpenue. Pemenue 3a1a4 ¢ NOMOIIBIO




JIMHEWHBIX YPABHEHUN U CUCTEM

YPaBHEHUH.

77 [ToBTOpenue. JInuneiinas pyHKius.

78 [ToBTOpenue. Pemenne kBagpaTHbIX
YpaBHEHUH.

79 [ToBTOpenue. Pemenue kBagpaTHbIX
HEPaBEHCTB

80 [ToBTOpenue. Pemenue 3a1ad ¢ moMoIIbI0
KBaJPaTHBIX YPAaBHEHUM.

81 [ToBTOpenue. Pemenune 1poOHBIX
palMOHAIBHBIX YPABHEHUH.

82 [ToBTOpenue. Pemenne 3aaa4d ¢ MOMOIIBIO
JTPOOHBIX PAIMOHATBHBIX YPaBHEHUM.

83 Pemenue cucteM ypaBHEHU BTOPOi
CTENEHU C JBYMS IEPEMEHHBIMH.
Pemrenue 3aga4 ¢ mOMOIIBIO CUCTEM

84 ypaBHEHUH BTOPOU CTEIICHU C JBYMS
[I€PEMEHHBIMU.

85 Pemrenne npakTvko - OpUEHTUPOBAHHBIX
3agay "Huaer"

86 Pemnienne npakTHko - OpUEHTUPOBAHHBIX
3azad "Tenmuner"

87 Peuienne npakuko - OpUEHTUPOBAHHBIX
3amay "Tapudsr"

88 Pemnrenne npakTHko - OPUEHTHUPOBAHHBIX
3aaay "llnan mectHocTh"

89 Pemrenne npakTHko - OpUEHTHPOBAHHBIX

3azag "OCAI'O"




Pemrenne npakTuko - OpUEHTUPOBAHHBIX

%0 3amad "lleus mis Ganu" !
01 Pemenue mpakTUKo - OpHEHTUPOBAHHBIX 1
3anau "KBapTupsr"
92 Pemenue mpakTUKo - OPHEHTUPOBAHHBIX 1
3agad "Jlucter Oymarn"
93 Pemienne 3amau Ha IBUKEHUE 1
94 Pemenue 3ama4 Ha ABMKEHHE 110 BOJE 1
95 Pemenwue 3a1a4y Ha paboTy 1
96 Pemenue 3a1a4 Ha COBMECTHYIO paboOTy 1
97 Pemrenne 3a1a4 Ha IOKYIIKH 1
98 Pemienne 3amau Ha cMecu 1
99 Pemenne 3agau Ha TPOLIEHTHI 1
100 Pemenne 3agau Ha TPOLIEHTHI 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 PaboTa Haz ommOKkamu. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

» AnreOpa, 8 kitacc/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u apyrue;
non peaakuueit TensakoBckoro C.A., AkuronepHoe o6miecTBo «M3nareabcTBo
«IIpocBenieHue»

* Martemaruka. Anre0pa: 7-i1 kiacc: 0a30BbIi YpOBEHb: yueOHUK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.

Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
denepanpHas pabouas nporpamma | Marematuka. 5—9 kinacchl (6a30BbIi

ypoBeHb) MockBa — 2023

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. MunucrepcTBo obpazoBanusi PO, — https://edu.gov.ru

2. ®enepanbHbIii moptai. Poccuiickoe odpa3oBanue, - https://www.edu.ru

3. Poccwmiickas anexTpoHHas 1mkodia, - https://resh.edu.ru
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