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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHus: OHAa 00ECIEYMBAET U3YUYECHUE APYTUX AUCLUIUIMH, 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, crnoco0e OTpakeHHUsI MaTeMaTUYECKON HayKOH SIBICHUM U MPOIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl alaliTallii B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENIHON  JIEATENIbHOCTH OOYYaIOUIMXCs, IO3TOMY CaMOCTOSITEIIbHOE
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
auHUU: «Yucna U BEIYUCICHUS», «ANredpanuecKue BBIPAKCHUS», «YpaBHEHHUS 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
HPUXOAUTCS JIOTUYECKH PacCyXIaTh, UCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOTo 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO 00 yJaIOIIMMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JalIbHEHIIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIHUXCs
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 PALMOHAIBHBIMH M HMPPALUOHAIBHBIMH YHCIaMH, (OPMHUPOBAHHEM



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 OOYyYarOIIUXCS
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 3HAUECHUE MaTEeMaTUKU 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, JMJI1 OCBOEGHHMS Kypca HWHGOPMATUKH, U OBJAJCHHE HAaBBIKAMU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCs 3HAHUN O (QYHKIMAX KaK BaKHEHIIEH 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 pa3lleNbl COICPKaHUSA:
«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 HEJENIO).



COIJEPKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. I[loHsiTHe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIlMOHAIBHBIX  4uceld. ApudMeTHYeCKUe JICUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
JpoOHu.

CreneHb C HaTypajJbHBIM [IOKa3aTeJNeM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEJICNICHUs], 3aITUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JIpoOU B BHUJE MPOILIEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

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

AJire0panyvecKne BbIPaKeHU s

ITepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C TIEpeMEeHHOM. JlomycTuMble
3Ha4YECHMS NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHHUS, TMpaBWia MpeoOpa3oBaHUsI CyMM U
IPOU3BEICHHM, MPaBUIIa PACKPHITUSL CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTousieHa. C0KeHHE, BBIYMTaHUE,
YMHOXE€HUE MHOTrOYJIeHOB. DOpMyJibl COKpPAUIEHHOTO YMHOXEHHUA: KBaApar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHHS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeiiHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCJIO KOPHEW JIMHEHHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEeHH. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PeneHrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHne cucreM ypaBHEHHM
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemnieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YPABHEHUM.

DyHKIUA



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

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca U opJauHaTa
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 peiieHHe JTHMHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KIIACC

Yucaa v BbIYMCICHUS

KBaapatueiii kopenb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIE.
HecsaTuunble TpUOIMHKEHHS] UppallMOHaIbHbIX yucen. CBoiicTBa apupMeTHYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEoOpa30BaHUIO YMCIOBBIX BhIpAXKEHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enbpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIlliCh YNCTA.

AnreGpanueckue BolpaxeHUsI AJiredpanyeckKue BbIpakeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass 1apo6b. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHble BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBampaTtHoe ypaBHeHuwe, QopMyna KOpHEH KBaJIpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

OyHKINM PYHKIUA

[lonatue ¢yukauu. OOIacTb oOmNpeAeNeHUus MU MHOXKECTBO 3HAUCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padpux dbynkumn. YUrenne cpoiictB dyHkumu mo e€ rpaduky. [Ipumeps
rpauKoB QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TIPSMYIO U OOpaTHYIO MPONOPLHUOHAIILHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE 1poOou. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIIHLHBIC YUCIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yucen. [I[pukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOASIIMXCSA K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUs CHCTEMbl YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHoOW. KBaapaTHele HepaBeHCTBaA.
I'padrueckass wHTEpHpeTanis HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢ynaknus, 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.

UucnoBele  mociie1oBaTeIbHOCTUYMCIOBbIE  MOCAEI0BATEJIbHOCTH U
NPOrpeccuu



IlonsiTHE YHCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(PpMETHUYECKON U T€OMETPUUECKON MTPOrpecCuii, CYMMBI IEPBBIX NUJICHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IHJIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA [POI'PAMMDBI
YUYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«AnreOpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLLIOMY M  HACTOSALIEMY POCCUHCKOU
MaTEMaTUKHU, I1[EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH Irpa)aaHMHa U peaau3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TMPUMEHEHUEM JOCTH)KECHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B ICSITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha akKTMBHOE YYacTHE B pELICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha NPOTSHKEHWU BCEH JKM3HM JUIsl YCHELIHOM IMpodeccroHanbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUYaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIHTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIICHUN, PACCYKICHHUM, YMEHHIO BUIETbH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeIoBEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH M MATEMATHYECKOM KYJIbTYypOH Kak CpEACTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HaHUSI B HWHTEpecax CBOETO
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBRHOTO XapaKTepa AKOJOTHUECKUX MPOOJIEM U yTe X pelieHus;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COIUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJeH, MpUOOpeTaTh B COBMECTHOM JESATEILHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HAaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEeUCTBUs, (OpMyIUpoBaTh M OIEHUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3zoBblesiornyeckueneicTBU:

e BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMAaTHYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUH MEXKAY MOHATUSIMH, (HOPMYITUPOBATH
ONpeNesicHUs]  MOHSTHH, YCTaHABIMBATH CYIIECTBEHHBI  MpPU3HAK
KJIaccu(UKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJIMMOTO aHAJIN34;

e BOCIPUHUMATh,  (OPMYJIHpPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AMHUYHbIC, YacCTHbIE W oOOIIue,
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npotuBopeunss B (haKTaxX, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npejiaratb ~ KpUTepuu  JUIsl  BBISIBJICHUST ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



e ICNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX H
WHJIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e pa30UpaTh JOKA3aTEIHCTBA MATEMATUUYECKUX YTBEPXKACHUHN (IpsSMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE JOKA3aTeIbCTBA
MaTreMaTH4ecKuX (hakTOB, BBICTpaMBaTh AaApPTryMEHTAIMIO, MPUBOJIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOUpPATh CMOCOO peleHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBblenccienoBaTeabckue1eiicTBIS .

e ICTIOJIb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHUS,
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
CaMOCTOSATEJIbHO YCTAaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBATH CBOIO IMO3UIINI0, MHEHHUE;

¢ [IPOBOJIUTH 10 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCIEeNOBAaHME 1O  YCTAHOBJICHUIO
O0COOEHHOCTEM MaTeMaTU4YecKOro OO0BEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COO00M;

e CAMOCTOSITENIbHO (popMynupoBaTh 0OOOIIEHHS U BBIBOJABI 10 PE3yJibTaTam
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoOLEcca, a TaKXKe BbBIIBUTATh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

e BBISIBIIATH HEJOCTATOYHOCTh W MW30BITOYHOCTh HWH(OpMAIuU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOUPATh, AaHATU3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

e BBIOMpPATh (OpMY TpeAcTaBlieHUS WHPOPMANMH ¢ HWILIIOCTPUPOBATH
perraemMbie 3aJadd CXeMaMH, JuarpaMMaMiy, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

¢ OIICHUBATh HAAEKHOCTh WHGOPMAIIMU 1O KPUTEPUSIM, MPEIIOKECHHBIM
YUHTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIHHO.

KoMMyHuKaTHBHBIEYyHHBepCcaJbHbIey4eOHbICACHCTBHSA:

e BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMHU
U UEeIsIMH OOIIEHHUSI, SICHO, TOYHO, I'PAMOTHO BBIpaXaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy
pelieHus 3aJa4i, KOMMEHTUPOBATh MOJIYYEHHBIN PEe3ybTaT;



eB XOJI¢ OOCYXXJIE€HHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX AAEMOU TEMBI,
npoOJieMbl, pelaeMoii 3aJ1auu, BhICKa3bIBaTh UJEH, HAIICJICHHBIC HA TTOUCK
pEILICHUs], COMOCTAaBIATbL CBOM CYXICHHS C CYXICHUAMU JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KUBaTh pa3jiMuve€ U CXOJICTBO MO3UIIHH, B
KOppeKTHOM hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

e IPE/ICTABIIATH PE3YIbTAThl PEIICHUS 3aJa4d, SIKCIIEPUMEHTA, UCCIEIOBAHMS,
POEKTa, CAMOCTOSITEJIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3a/1a4 NMPEe3eHTAIlMU U OCOOCHHOCTEN ayAUTOPUH;

e IOHUMATh W MCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U UHAUBUAYAIbHOU
paboTHI MPHU PEIICHUN YUEOHBIX MaTeMaTHYECKHUX 3a/1a4;

e IPUHUMATH 1I€JIb COBMECTHOMN JEATEIIbHOCTH, IJIAHUPOBATh OPraHU3alUI0
COBMECTHOW paboThl, pachpenensTh BHUIbI padoT, JI0roBapuBaThCH,
0o0CyX1aTh MPOLIECC U Pe3yJbTaT PadOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

e y4acTBOBAaTh B TIpynmoBeIX ¢dopmax paboTel (0OCYXaeHHs, OOMEH
MHEHUSMH, MO3rOBbIE IITYPMbl M JPYTHUE), BBINOJHITH CBOI YacTh
paboThl U KOOPJIUHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMHU KOMAaH/IbI,
OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOI€UCTBHSI.

PeryasiTuBHBbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSATENIBHO COCTaBIIATh IUIAH, QJITOPUTM pEIICHUS 3aJadd (WU €ro
4acTh), BBIOUpaATh CIOCOO pelIeHUsl ¢ YYETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y9€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIHUHTEJJIEKT:

e BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIiecca U pe3ylibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e IPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHHUM 334U,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJCHHBIX OMMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJbTATA JNEATEIBHOCTH MOCTABICHHOMN LIEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WM HEIOCTHIXKEHHS LETH,
HAXOJUTh OIIHNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOyYaroIIMICS TMOJIYYUT CIEAYIOIIHNE
MpEAMETHBIE PE3YJIbTATHI:
Ymucia v BBIYUCTCHUSA



BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE MPUEMBI, apUMETHUECKUE
JEUCTBUS C PALlMOHATIBHBIMU YHCIAMHU.

HaxoauTe 3Ha4YeHMs] YHUCIOBBIX BBIPAXKEHHM, NPUMEHSTh pPa3HOOOpa3HbIE
CocOObl U MPUEMBI BBIUMCICHUS 3HAYEHUI TPOOHBIX BBIPAXKEHUM, COAEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT 0fHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIOPSIOYMBATH PALIMOHATILHBIE YHCTIA.

OKpyrJsTh yncna.

BhINOTHATS TPUKUJIKY U OIIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEeJsIMHU.

[IpumeHsAT,  TpPU3HAKU  JEIUMOCTH,  pa3JIOKEHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YHUCET.

PemaTe npakTUKO-OpUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOIEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl pelieHus 3a7a4 ¢ y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIPpasKeHU S

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKCHUHM NpPHU 3aJaHHBIX 3HAYCHHSIX
[IEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B~ MHOTOWICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOIOWJIEHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIBIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH  CIAracMbiX,
npUMEHEHUs: (GOPMYI COKPALEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH U
peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIIbLHOMY emy. [IpoBepsiTh, siBiseTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.



[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
IBYMsI TEPEMEHHBIMHU, MOJB3YACh TIpPapUKOM, MNPUBOJUTH HPUMEPHI pEHICHUS
YpaBHEHHSI.

Pemats cucteMsl IByX JINHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU, B TOM
quciie rpaguyecku.

CocraBiAiTp M pelIaTh JUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHH MO YCIOBHIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4U MOJTYyYEHHBIA pe3yJIbTarT.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPIAMHATAM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUNA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00BEM padOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBiIeHUs W aHalW3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPA(QUKOB PEATbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyueHus B 8 kJjacce OOyYarOmMICS TIOJIYYUT CIECAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HayajapHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCeN JIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH, H300pakaTh JIE€HCTBUTEIIbHbIC
YyCila TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHATh mOHATHE apU(PMETHUYECKOrO KBaJPaTHOTO KOPHs, HaXOIWUTh
KBaJIpaTHbIE KOPHH, HCIOJNB3Yysd MPH HEOOXOIUMOCTH KaJbKYJIATOD, BBIMIOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COJEp)KAIIMX KBaJApPaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEWN.

Hcnonp30BaTh 3amyucy OOJBIIMX M MAJBIX YUCEN C MOMOIIBIO JI€CATHYHBIX
npoOeii u creneHei uncia 10.

AuredOpanyeckue BbIpasKeHUsI



[IpuMeHsAT, TMOHATHE CTENEHH C IEJbIM IO0Ka3aTesieM, BbINOIHATD
npeoOpa3oBaHus BRIPAXKECHU, COJIEPKAITUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.

BbINOMHATH TOXKIIECTBEHHBIE MPEOOPA30BaHUS PAlMOHATIBHBIX BbIpaKEHUN
Ha OCHOBE MPaBWJI JESUCTBUN HAJl MHOTOUJICHAMU U alreOpanyecKuMu JpoOsMu.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpuMensaTh peoObpa3zoBaHus BHIPAKESHUM SIS pEUICHUS Pa3IuYHBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUA ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS WM pallMOHAJIbHBIE ypaBHEHUS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HCCIIEIOBAHUSI YPABHEHUNM M CUCTEM YpPaBHEHUH, B
TOM YHCJIe ¢ TPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHCTeMa YpPaBHCHHUH pEICHMs, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBECHOW (OPMYIMPOBKM 3a7auyM K €€ ajredpandeckoun
MOJCIH C TIOMOIIBIO COCTaBJICHHWS ypaBHEHUS WJIM CHUCTEMbl YpPaBHEHHUM,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYyYEHHBIN Pe3ysbTarT.

[IpuMeHsATH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JUIS CpPaBHEHUS, OICHKH,
pemaTh JUHEHHbIE HEPAaBEHCTBA C OJIHOM IMEPEMEHHOM M WX CHUCTEMBI, JaBaTh
rpauuecKky0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMA

[lonumaTh ¥ UCMOJIB30BaTh (DYHKIIMOHAJIBbHBIE TOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHHMsI), OMPEACNsITh 3HaueHHe (YHKIUM MO 3HAYCHUIO
apryMeHTa, oNpeesaTh CBOMCTBA GYHKIMU 10 e€ Tpaduky.

CtpouTth rpaduKu JIeMEHTaAPHBIX (PYHKIINHA BUAA:

y = kiX, y = X2, ¥y = x3y = X, Yy = VX, omuchIBaTh CBONHCTBA YHCIOBOIA
byHKIMM 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIETYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBaATh U YIOPSAIOUYMBATH PAlMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.

Boinonusate apudmMeTrueckue ACHUCTBUS C PAMOHAIBHBIMU YHUCIIAMH,
coueTasl YCTHbIE W TUCbMEHHbIE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppaIMOHAIIBHBIMU YHCIIAMU.

Haxomute 3HadeHus CTENEHEH C LEIbIMH IOKa3aTeisiIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUSI YNCTIOBBIX BBIPAYKEHUI.

OKpyryisiTh  I€MUCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUJKY pe3yibTaTa
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUI.



YpaBHEHUS U HEPABEHCTBA

Pewrate nuHeEVHBIE M KBaJpaTHBIE YPABHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOCTENIINE APOOHO-PALIMOHATIbHBIE YPaBHEHUS.

Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUW C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM  alreOpamvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WUJIM CUCTEMBI JBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C MPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHUN (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMI PEILICHHUS, €CIIM UMEET, TO CKOJBbKO, U
npouee).

PemaTte nuHeWHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alMCHIBATh PELIEHHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUHU PA3IMYHBIX 3a]1a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3ydyeHHBIX BUJOB. [loka3bIBaTh CXEMaTHYECKU

pacroiokeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMHA Buga: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PUIIMEHTOB, ONMUCHIBATh CBOMCTBA () YHKITUH.

Crpouth M n300paXkaTh CXeMaTHUYECKH TI'padUKH KBaJIpaTUUYHBIX (YHKIUH,
OIMKCHIBATh CBOWMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIMIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIUNA U3 peaTbHOU KU3HU, QU3HKHU, TEOMETPHUH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOrPecCuu

PacrioznaBaTh apuMeTHUECKYyI0 W TEOMETPHUECKYI0 TMPOTPECCHUU TpH
pa3HbIX crlocobax 3aaHusl.

BbIMONHATS  BBIYHCICHHUS C HUCHOJB30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIHPHOCTH TOYKAMH HA KOOPIAWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHUCJIOBBIMHM MOCIEIOBATEILHOCTAMH, B TOM
YuCe 3aJ]a4d U3 peabHOU KU3HU (C UCIOJIB30BAHUEM KaNIbKYJISITOpa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
n/n TEeMIIPOrpaMMbl Bceero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna v BRIYUCIICHHUS. o5 1 bubmmoreka [{OK
PannonaneHbie ynca https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 27 1
AJIrCOpANICCKNCBEIPAKCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHHS H HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
Koopaunats! u rpapuku. bubnuoreka [IOK
4 24 1
OyHKIMU https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOT'PAMME
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8 KUIIACC

KoanuectBouacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
o0pa3oBaTe/bHbIEPECYPCHI
1 Yucna 1 BBIYUCIICHUS. 15 bubmmoreka [{OK
KBagparHsle kopHU https://m.edsoo.ru/7f417af8
5 Uucna u Berancienus. CTerneHs ¢ 7 bubmmoreka [{OK
LIETIBIM MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKueBbIpaXKEHUS. 5 1 bubnuoreka [IOK
KBagpatHeIATpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpandecKueBbIpaXKEHUS. 15 1 bubnuoreka [IOK
AnrebpandeckasapoOb https://m.edsoo.ru/7f417af8
5 YpaBHEeHUs 1 HEPABEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEeHUs 1 HEPABEHCTBA. 13 bubnuoreka [IOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
YpaBHEeHUs 1 HEPABEHCTBA. bubnunoreka [JOK
7 12 1
Hepasencrtpa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKLHH. OCHOBHBICTIOHSTHS > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Dynkumn. AucnopsieyHKiHn o https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 Hostoperne n 0obmenne 0 L https:// m.edsocI)J.: ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
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9 KUIIACC

Ne KoauuecTtBouacoB
DJIEeKTPOHHbIE
HaumenoBaHuepa3s
(uudpossbie)
n | JeJ0B U Be Konrpoabsnbie | IIpakrnyeckn
o0pa3oBaTe/ibHbI
/| TemmporpamMmbi ero | padéoTbl epadoThbI
epecypcsl
n
Yucna u
bu6mmoreka [{OK
BBIYUCJICHUA.
1 y 9 https://m.edsoo.ru/7f
JlelicTBUTEbHBIE 419408
qucia
YpaBHeHud u
bubmmorexa [IOK
HEPaBCHCTBA.
2 v . 14 1 https://m.edsoo.ru/7f
paBHCHI/IflUC OJHOU 419d08
MIePEeMEHHO N
YpaBHeHud u
HeDABCHCTRA bubnuorexa [JOK
3 C P ' 14 1 https://m.edsoo.ru/7f
NCTCMBbI _ 419d08
YpaBHEHUU —
YpaBHeHus u bubnuoreka [JOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f
HepaBenctpa 419d08
bu6moreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f
419d08
UK CnoBBIETIOCIIEIOB bubmmorexa [TOK
6 15 1 https://m.edsoo.ru/7f
aTeNIbHOCTH 419408
[ToBTOpEHME,
oGoGeHIe bubnuoreka [{OK
7 ’ 18 1 https://m.edsoo.ru/7f
CI/I(iTeMaTI/ISaI_[I/I}IBHa 419408
HUH
OBILEE KOJIMYECTBO
YACOB IIO 102 6 0
[TPOTPAMME
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