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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
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 ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
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 JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI 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 JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



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

Conepxanue IByX aire0pandecKux JMHUM — « 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
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

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. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
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», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 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

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k aApyroil. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKuCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJIeM: oOIpejeseHue, npeodpa3oBaHue
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.

[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
¢dbopmyibl. Beraucnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujieHa. Cio)KeHue, BbIYMTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBuja NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHHUE C IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npssmoil. UuciioBsle IPOMEXYTKU. PaccTosiHre 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 peiieHHe 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.

AJire0panyvecKne BbIPaKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO ajredpanueckoil apooOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUHN, CBOISIIMXCS K JUHEHHBIM U KBaJAPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

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

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM.

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

DyHKIUHA

[Tonsitne ¢ynkmuu. OOIacTh OMpeAeNeHHs W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

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



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, uX rpaduku. Oyukumn 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 I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIE JeCSITUYHBIE apoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIbHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHPA, JUIUTEIBHOCTH TMPOIIECCOB B
OKpPY’KarolIeM MHpE.

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

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJpPAaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByx
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 TekCcTOBBIX 3a/1a4 anreOpandeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

DyHKIUHA

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.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpeccHu



IloHsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE II0CIENOBATEIbHOCTH
pPEKYppEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-ro uieHa
apu(pMETHIYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300paxkeHne WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anredpa» XapaKTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOSALIEMY POCCUHCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W peallu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIOB B I€SITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha akKTMBHOE YYacTHE B pELICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa30BaHMs Ha NPOTSHKEHUM BCEH JKU3HM Ul YCNEIIHOW NpodeccuoHanbHON
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHIMBUIYaJIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAJIBHOMY M 3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTHUYeCKONM HayKd Kak cdepbl UeIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHUIIMMH HABBIKAMHM HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

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



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3MI0POBBS, BEICHUS  30pOBOTO  00Opa3za  KM3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUU JJIs PEelICHUs 3a7ad
B 00JacTH COXPAHHOCTU OKPYXAIOIIEH Ccpeabl, IMJIaHUPOBAHUSI TIOCTYNKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEACTBUM JISI OKPYXAIIeH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKkTepa AKOJOTUUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COIMAIBLHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAaHHWK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUIIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (POpMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUH MEXIy MOHATUSIMH, (HOPMYITHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH, YCTAHABIWBATh  CYIIECTBEHHBIA  MPHU3HAK
KJIaccuUKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yYTBEpJUTEIbHBIE W OTPUIATENIbHBIC, CIMHWYHBIC, YaCTHBICE M O0OIIHe,
YCIIOBHBIE;

e BBIBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (aKTaxX, aHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
mpemyiaraTh ~ KPUTEpWH U BBISIBJICHHSI ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHIL;



JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIOUEHU 110 aHAJIOTUU;
pa3z0upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMBIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE JOKA3aTeIbCTBA
MareMaTuyeckux (akToB, BBICTpAUBATh APryMEHTAIMIO, MPHUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
BbIOMpaATh CMOCcO0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHMs, BbHIOMpaThb Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBbIe ucciiea0BaTeIbLCKHE NEMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT IO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATCJILHO YCTaHABIWBAaTh HWCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHCHHUC;

NPOBOAUTL IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBINA
AKCIICPUMEHT, He0O0JIBIII0E HCCIIEI0BAaHHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COO00M;

CaMOCTOATEIBLHO (OPMYJIMPOBATH 0OOOIIECHUS U BBIBOJIBI IO Pe3yJbTaTaM
IIPOBEIEHHOTO HAOIIOACHUS, WCCJICIOBAaHMS, OICHWBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIICHHIA;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IMpOIECCa, a TaK)Ke BBIJIBUTaTh
IIPEIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIU3UPOBATH, CHUCTEMATU3UPOBATH M MHTEPIPETHPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BBIOMpaTh (QopMy mpencTtaBieHus HWHOOPMAUM W WILIIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMy, WHOW TpaQukodl ©u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTHh WHOOPMAIMU TI0 KPUTEPUAM, MPEIOKECHHBIM
yauTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIIOBUSIMU U LIENIAMHU OOILEHHUS, SICHO, TOUHO, TPAMOTHO BbIPaXaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M IHUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0J1€ O0CYXJEHHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
npoOJieMbl, pellaeMon 3aJ1auu, BbICKa3bIBaTh UJEH, HAIIEJICHHBIE HA MOUCK
pELICHUsI, COMNOCTABIAThH CBOM CYXICHUS C CYXICHHUSIMH APYTUX



YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3JIMyUE€ U CXOJICTBO IMO3ULIHM, B
KOppPEKTHOU (popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e IMPEACTABIATH  PE3yJbTaThl  pEIICHHs  3aJayd,  HKCIEPUMEHTA,
UCCJENIOBAaHUs,  NIPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYILJIEHUS C YYETOM 3314 PE3EHTALUHN U OCOOCHHOCTEN ayIMTOPUU;

e IMOHMMATh W  HUCHOJb30BaTh  MPEUMYILECTBA  KOMAHAHOW  H
UHAUBUAYATbHON paOOThl MNpU PEHIEHUH Y4YEeOHBIX MaTeMaTUYECKHUX
3ajady;

e IPUHUMATh LEIb COBMECTHOU NEATEILHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OrOBapUBATHCA,
o0CyXJ1aTh TPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIOACH;

e yUacTBOBAaThb B TIPynmnoBbIX (opmax paboTel (0OCykaeHusi, oOMeH
MHEHUSIMH, MO3TOBbl€ IITYpMbl W JIpyrue), BBINOJIHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, aJTOPUTM pelIeHUs 3aJauM (MU €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTb U KOPPEKTHUPOBATH
BapHUaHThI pEIICHUH ¢ Y4ETOM HOBON MH(pOpMAIUH.

CaMOKOHTPO/Ib, 3MOIIMOHAIbHBIN HHTE/JIEKT:

e BJIANETh crnoco0aMu CaMOINpPOBEPKHU, CAMOKOHTPOJIS Ipolecca U
pe3yJabpTaTa pelieHns MaTeMaTHYeCcKoi 3a1auu;

e IPEIBUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IpU pPEIIEHUU
3aaud, BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJICHHBIX OMIMOOK, BBIBJIEHHBIX TPYIHOCTEH;

e OLCHUBATH COOTBETCTBHUE pE3yJIbTaTa AEATEIBHOCTH IOCTABICHHON LEJIH
U YCIIOBHSIM, OOBSICHATH MPUUYMHBI JOCTUKEHUS WIA HEAOCTUKEHUS LIEIIH,
HaXOJIUTh OLIMOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce oOydYarollUiiCsl MONYYUT CIIEIYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

BbInonHsATh, coueTas YCTHbIE W MHUCbMEHHBIE MPUEMBI, apU(METHUYECKUE
JNEUCTBUS C PAIMOHAIIBHBIMU YHCIIAMHU.



HaxoauTe 3Ha4YeHMsS] YHUCIIOBBIX BBIPAKEHHH, MPUMEHSTh pPa3HOOOpa3HbIE
CrocOObl U MPUEMBI BBIUMCICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUM, COAEpHKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0fHON (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YHOPSI0YMBATH PALIMOHATILHBIE YHCTIA.

OKpyIJsTh yncna.

BbINONHATS TPUKUAKY U OLEHKY pe3yjibTaTa BbIYUCIECHUN, OLIEHKY 3HAUCHU
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH NEUCTBUS CO CTEMEHSIMU C HATypaJbHBIMU
MOKa3aTEeISIMHU.

[IpumMeHsAT,  MpU3HAKU  JEIUMOCTH,  pa3jioKeHHWE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCE].

PemaTh NpakTUKO-OPUEHTHPOBAHHBIE 3a7auM, CBSI3aHHbIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, MPOLEHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl pelieHus 3a7a4 C y4€TOM OrpaHUYEHUM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPaKeHH s

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHATH
e€ B Ipoliecce OCBOCHHs Y4eOHOro MaTepuaia.

HaxonuTe 3HaueHWs: OyKBEHHBIX BBIPAKCHMM NpPU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHaTs  mpeoOpa3oBaHUS  LEIOr0  BBIPAXEHUS B MHOTOYIEH
NPUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIEHa Ha
MHOTOWIEH, TPUMEHATH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa pPa3HOCTH.

Ocy1iecTBIsATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOMXHUTENS, TPYNIUPOBKU  CIIAaraeMbIX,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
IIEPEX0/1a OT UCXOJHOTO YPaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, sABiseTcs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[IpuMensThs rpaduueckue METObI MPU PEIICHUU JTUHEUHBIX YPABHEHUN U UX
CUCTEM.

[logOupars npumepsl Map YHCEN, SBJISIOMUXCA PEUICHUEM JMHEUHOIrOo
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHUS C
JByMsI TEPEMEHHBIMH, TMOJB3YsSICh TI'padUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctemspl 1BYX JIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
quciie rpauuecKu.

CocTaBiAiT W pelIaTh JWHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHH MO YCIOBHK 3aJa4yd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIA pe3yJIbTaT.

DyHKUUHA

N3o00paxaTh Ha KOOPIUHATHON MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAWHATAM, JIY4YH, OTPE3KH, HHTEPBAJIbI, 3aMKCHIBATH YUCIOBBIE POMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuchiBaTh € TMOMOIIBI (YHKIIUHA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBleHUs W aHalu3a WHGOpMAIHH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIHTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp3oBaTh HayajgbHbIE MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHHUM, M300paxaThb EeHCTBUTEIbHBIC
YHCJIa TOYKAMA HAa KOOPJIMHATHOM MPSIMOM.

[IpumensaTs MOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHU, HCIOJIb3YS MPU HEOOXOAMMOCTHU KAJIbKYJSTOP, BBHITOIHSTH
npeo0pa3oBaHusl BBIPAKEHUH, COAEP)KAIIUX KBAJApPATHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJIBIIMX U MAJIBIX YHCENI C MOMOUIBIO JECATUYHBIX
npoOeii u creneHei yncia 10.

AJire0panvecKne BbIpasKeHU s

[IpruMeHAT, NOHSATHE CTENEHW C LEIbIM  IIOKA3aTelIeM, BBIIOJHATH
mpeoOpa3oBaHuUs BEIPAKECHHMA, COACPIKAIINX CTENIEHHU C TETBIM MTOKa3aTeIeM.

BbINONHATH TOXKJIECTBEHHBIE MPEOOPA30BAHMS PALMOHAIBHBIX BbIpaKEHUU
Ha OCHOBE MPABUJI ICUCTBUI HAJl MHOTOYWICHAMH U aNre0pandecKuMu IpoOsiMu.

PackiapiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKUTENU.

[TpuMensTh npeodpa3zoBaHus BbIPAXKEHUM SISl pEUICHUS Pa3IuYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOM MPAKTUKHU.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIC YPAaBHEHUS W pallMOHAIBHBIE YPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IByMS IEPEMEHHBIMMU.

IIpoBOAUTE IPOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCJI€ ¢ TPUMEHEHHEM TpauuecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
M ypaBHEHUE WJIM CHUCTEMA YPABHEHUH PEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciIOBECHOUW (OPMYIMPOBKU 3adauv K €€ ajredpandeckoun
MOJIEJIA C TIOMOIIBK) COCTaBJICHHUS YPAaBHEHUS WU CHUCTEMbl YpaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pPE3yJIbTAaT.

[IprMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB [JI1 CPAaBHEHUS, OLECHKH,
peliarth JMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHONW M MX CUCTEMBbI, /1aBaTh
rpaUyYecKy0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUNW HEPaBEeHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUMA

[TorruMate ¥ KCMOIB30BaTh (PYHKIIMOHAIBbHBIC MOHSTHUS W SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAYCHMS), OMNMpPEACNATh 3HAUYCHHE (PYHKIHUH IO 3HAYCHHIO
apryMeHTa, OnpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIINHA BUAA:

y = kiX, Yy = X2, ¥y = X3,y = [X|, Y = VX, omuchiBaTh CBOWCTBA YHCIOBOIA
dbyakuu o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJYYHUT CIIEIYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BoeimonuaTte apudmeTHdyeckue JEeUCTBUS C PAlMOHAIBHBIMU YHUCIIAMH,
coyeTas YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIYHCICHUS C
UPpalMOHAIIbHBIMU YHCIIAMHU.

Haxonute 3HaueHus CTENEHEW C LEIbIMH IOKa3aTeisiIMU W KOPHEW,
BBIYNCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKECHUU.

OKpyryisiTh JI€MCTBUTENBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pPeE3yibTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, pOCTENIInEe JpOOHO-pAllMOHATIbHbBIE YPABHEHHUS.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUM C JABYMS NEPEMEHHBIMH U
CHUCTEMBI ABYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

PemaTte TekcTOBBIE 3ajauyM aNreOpamvdecKuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UJIM CUCTEMBI JBYX YPABHEHUN C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHUI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



1 ypaBHEHUE WJIM CHUCTEMA YPaBHEHUW PEUICHHS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHelHbIEe HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pa)kaThb
pEILICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOW, 3aMHUCHIBATH PEHICHHUE C MOMOILBIO
CHUMBOJIOB.

Pemate  cuctembl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aMMChIBATH PEIIEHNUE C TIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a]1a4.

DyHKUUH

Pacno3naBath (yHKIIMKM U3Y4eHHBIX BUJIOB. [loka3piBaTh CXEMaTHYECKU

pacroioKeHHe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYCHHUH KO3 (OUIIMEHTOB, ONTMUCHIBATH CBOMCTBA (DYHKIIH.

Ctpouth U M300pakaThb CXEMAaTHUYECKH T'paUKW KBAaJAPATUUYHBIX (DYHKIIHIA,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBajpaTHyHyr0 QYyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peatbHOU KU3HU, PUIUKH, TEOMETPUH.

Yucj10BbIe M10CJIe0BATEIbHOCTH U NIPOTrPeccuu

Pacno3sHaBaTh apu(pMETHYECKY0 U TE€OMETPUYECKYIO IPOrpecCuu IMpu
pa3HbIX cioco0ax 3a1aHusl.

BbINONHATE BBIUMCIEHMS C HCHOJb30BaHUMEM (OpMyNn N-ro 4jeHa
apu(MeTnyecKol U TeOMETPUUYECKON MPOrpeccuid, CyMMBbI NIEPBBIX N UJIEHOB.

N300paxkaTh WIEHbl MOCIEJOBATEIPHOCTH TOYKAMU Ha KOOPIAMHATHOMN
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHMCIOBBIMU IIOCJIEI0BATEIbHOCTSIMH, B TOM
qHCcIIe 3a/1a4d U3 peasIbHOM JKU3HHU (C MCIOJB30BAaHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna v BeIunciieHus. PanimoHaIbHbIE 5 bubnuoreka [JOK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2
AJIreOpANHECKHIC BLPAKCHIA S0 6 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2
3 ¥PABHEHIS H HEPABEHCTBA 3 3 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 18 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 11 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
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 4 .K 12
HCJIa U BBIYHUCJIICHUSA BaJApaTHBIC KOPHU https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 6 1 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 3 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 20 5 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 19 5 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 5 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 15 1 bubnuoreka [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 v .H 14 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 18 1
S https://m.edso0.ru/7f419d08
6 UucnoBsle MoCaeA0BaTEIbHOCTH 19 2 Et?[?sﬂlljr?::;igr(jﬁ £419408
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

1. Anre6Gpa. 7 kiacc: yue0. st ob6meoopazosart. yupexaenuit / (FO.H. Makapsrues, H.I'. Muniok,
K.U. Hemixog, C.B. CyBopoga): nox pea. C.A. Tensikockoro. — 14-e uzz. crep. — M.:
[Ipocsemenue, 2022

2. Anrebpa. 8 ximacc: yue0. st obmeoopasosar. yapexaenuii / (FO.H. Makapsrues, H.I'. Muniok,
K.W. Hemxog, C.B. CyBopoga): nox pea. C.A. TensikoBckoro. — M.: [Ipocsenienue, 2022

3. Anrebpa. 9 xmacc: yue6. s obmeoopasosar. yapexaenuii / (FO.H. Makaperaes, H.I'. MunI0K,
K.A. Hemxog, C.B. CyBopoBa): nox pea. C.A. TensikoBckoro. — M.: [Ipocsemienue, 2022

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. MaprseieBa JI.U. Anredpa: KonTtposibHO-u3MeputenbHble MaTepuaisl. 7 kiacc. M.: BAKO, 2010.

4. AnrebOpa. [lumaktudeckue marepuansl. 7 kinace/ JLU. 3BaBuy, JI.B. Ky3uenosa, C.B. CyBopoBa. — 16-¢
m3a. — M.:Ilpoceemenne,2011.

5. KoHTponpHBIE M caMOCTOSITENBHBIE PA0OTHI MO anredpe u reoMeTpuu: 7 Kinacc: K yueonukam 0. H.
MakapserdeB u ap. « Anredpa 7 xkmace», JI. C. Atanacsu u ap. «I'eomerpust 7-9 ki.».®I'OC (k HOBBIM
yuebHukam) / C.I'. XKypasnes, C.A. U3otoBa, C.B. Kupeesa. — 4-e uza. nepepad. u gon. — M.:

3 narennpcTBO «OK3aMeH», 2018

4. Anre6pa: munakt. marepuans! s 8 ki. / JI.LW. 3BaBuy, JI.B. Ky3nemnosa, C.b CyBopoBa. — M.:
[Mpoceemenue, 2008—2010.

5. COOpHUK TECTOBBIX 3aJaHHH I TEMAaTHYECKOTO U UTOTOBOTO KOHTpoJist. Anrebpa. 8 kimace / ['yceBa
N.JIL., Ilymkuna C.A., PeibakoBa H.B., TepexoBa T.B. O6mas pexa.:Taryp A.O. — M.: «aTemnekr-
LenTp», 2009

6. Anrebpa: muaakt. matepuansl st 9 k. / FO.H. Makapsriues, H.I'. Munmiok, JI.b. KpaitneBa. — 17- ¢
n3n. — M.: Ilpocsemienue, 2012.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

. http://www. edu.ru - "Poccuiickoe obpasoBanue" denepanbHbIi MOpTAall.

. http:// www.school.edu.ru - "Poccuiickuii 061meo6pa3oBaTebHbIi mopTan’.

. www.school-collection.edu.ru/ Enunas xosutekims udpoBbix 00pa3oBaTeIbHBIX PECYPCOB
. Benymmii o6mieo6pasoBarenshbiii mopran Poccun — https://infourok.ru/

. http://.festival.1september.ru - ®ectuBasp negarorudeckux uaei "OTKPBITBINA ypOK"

. ®UIIN http://fipi.ru/

. PEIITY OI'D https://math-oge.sdamgia.ru/test?theme=103

. https://www.time4math.ru/oge
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