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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 apyroi. I[loHsiTHE palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpejeseHue, npeoOpa3oBaHue
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
dopmyibl. Beraucienus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHp MHOrousieHa. Cio)KeHue, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHUS, IMpaBujia TPeoOpa3oBaHUS ypaBHEHWS,
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.

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

DyHKIUN



Koopaunara Toukn Ha npsmoil. UuciioBsle IpOMEXYTKU. PaccTosiHue Mexny
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.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

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

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

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

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

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

OyHKINM PYHKIUA

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

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



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

9 KJIACC

Yuciaa v BbIYMCICHUS

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

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

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

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

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHrne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

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

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHue TEKCTOBBIX 3a/1ay
anredpandyeckiuM METOJIOM.

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

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

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

OyHKINM PYHKIUA

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

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



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

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

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

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



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MNpPOrpaMMbl Y4eOHOTro Kypca «Airedpar»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NPOSIBIEHUEM HMHTEpECa K MPOILIJIOMY M HACTOALIEMY POCCHUWCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHHEM K JOCTHKEHHMSM POCCHUICKMX MAaTEMAaTHKOB U POCCHMCKOMN
MAaTE€MAaTHUYECKOM IIKOJIbI, K HMCHOJIb30BAHUIO 3TUX AOCTH)KEHUM B JIPYTMX HayKax M
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00s3aHHOCTEN rpak/laHWHA U pean3aliy ero npas,
Ope/CTaBIEHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHHUH, NpOLEIyp TpaxJAaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHMIO DJTHUYECKHX MpOoOJeM, CBSI3aHHBIX C
NPaKTUYECKUM NPUMEHEHHEM JIOCTMKEHUM HayKH, OCO3HAHMEM Ba)KHOCTH MOpPAaJbHO-
ATUYECKUX MPUHILIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHE B PEUICHWHU MPAKTUYECKUX 3ajad
MAaT€MAaTHYE€CKON  HANpaBJIEHHOCTH, OCO3HAHMEM  BaXXHOCTH  MAaTEMAaTHYECKOTO
oOpa3oBaHWs Ha TPOTSKEHUU BCEW JKU3HM JUIS YCIEIIHOW TpodeccroHaaIbHON
JESTENBbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHHEM WHIUBUIYAIBHOW TPAEGKTOPUU OOpa30BaHMs W >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  AMOLMOHAJIBHOMY U 3CTETUYECKOMY  BOCHIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyKICHUI, YMEHHIO BHIETb
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlMEW B  JEATECIIBHOCTM HA  COBPEMEHHYKO CHUCTEMY  Hay4HBIX
MIPEACTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, NPHUPOABI U
oOmiecTBa, TMOHMMAHMEM MAaTEMaTH4YEeCKOM HAyKH Kak cQepbl 4YeI0BEUeCKOM
NEATEIIbHOCTH, JTanoB €€ pa3BUTUSA W 3HAYUMOCTH JUIA PAa3BUTHS LMBWIN3ALUU,
OBJIAJICHUEM S3BIKOM MAaTEMAaTHKH M MAaTeMaTH4YeCKOW KyJIbTYpOH KAaK CpPEICTBOM
IIO3HAHUS MHUpPA, OBJAJCHUEM NPOCTEUIIMMH HAaBBIKAMM  MCCIIEIOBATEIBCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnMTaHUE, (opMHpOBaAHHE KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO PUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbA,
BEJICHUSI 3/10pOBOr0 00pasa >KM3HHU (310pPOBOE MUTAaHUE, COAJAHCUPOBAHHBIA PEXHUM
3aHATHM W OTAbIXa, peryisipHas (usuveckas AaKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKkcun, MPU3HAHUEM CBOETO IpaBa Ha OMKOKY M TAaKOTro )K€ MpaBa APyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluMel Ha NMPUMEHEHHE MATEeMaTUYEeCKUX 3HAHUM Ui pelleHus 3aaad B
00JIaCTH COXPAHHOCTH OKpY>Kalollell cpejibl, TUIAHUPOBAHUSI MOCTYIKOB U OLICHKU X
BO3MOXXHBIX TOCIEACTBUI Il OKpY)Karouleil cpepl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanus K W3MEHSIOIMMCH YCJOBHSM COLMAJIBHOW W TPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBUSAX HEONPEJEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO NEeATEIbHOCTb, B TOM YHUCJIE yMEHHE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEOO0XOAMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYINPOBATH
UJI€U, TIOHATUS, TUIIOTE3bl 00 00BEKTax U SIBICHUAX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh Je(ULUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPeOYIOIIMI KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMble
pemieHuss W AecTBUA, (OpPMYIHpPOBAaTH W OLIEHWBAaTh PUCKM U  IOCIEICTBUS,
(bopMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBIATh M XapaKTEPHU30BATh CYIIECTBEHHBIE NPHU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TIOHSATHI, OTHOIIEHWUA MEXIY TMOHATHIMH, (HOpMyIUpOBaTH
OTIpeICICHUs]  TIOHSTHH, YCTaHABIMBATh  CYIICCTBCHHBIH  TMPHU3HAK
KIaccu(UKaIMi, OCHOBAHHUS [JIi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIHpPUHUMATH,  (OPMYTUPOBATH HW  MPEOOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAWUTEIbHBIE W OTPHIATCIbHBIC, CIWHWYHBIC, YaCTHBIE U OOIIHeE,
YCIIOBHEIE;



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NMPOTHUBOPEUUS B
(akTax, NaHHBIX, HAOJIOJCHUIX U YTBEPXKACHUSX, Mpeaaaratb KpUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U POTUBOPECYUN;

JienaTh BbIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUM (MpAMBbIE M OT
OPOTUBHOI0), MPOBOJUTH CaMOCTOSITEIBHO HECJOXKHBIE JOKa3aTeIbCTBa
MaTeMaTU4YeCKUX (HaKTOB, BBICTPAMBATh apTryMEHTALMIO, PUBOAUTH MPUMEPHI
U KOHTPIIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh CcHoco0 pemieHus ydeOHOM 3amaur  (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIlEHUs, BbIOMpaTh HauboJee MNOAXOAAIUNA C  y4E€TOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTe/ILCKIE AEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATENIbCKUN WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH, (UKCUPYIOIIHE TMPOTHBOpPEUYHE, MpoOsIEeMy,
CaMOCTOSTEIILHO YCTaHABIMBATh UCKOMOE W JIaHHOE, (POPMUPOBATH TUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH O  CaMOCTOSITEIBHO ~ COCTaBICHHOMY IUIaHYy  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE IO YCTAHOBIEHHUIO OCOOEHHOCTEU
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjibTaTam
IPOBENEHHOTO HAONIOIEHUs, WCCIEAOBaHUs, OLEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE TMPOLECCa, a TAKKE BbIIBUTATh
IPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH  HEJIOCTATOYHOCTh W M30BITOYHOCTH HMH(OpMANWH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHANU3UPOBATh, CHUCTEMATU3UPOBATh M  WHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (OpMy MpeACTABICHHS HH(DOPMAIIMU U WLTIOCTPUPOBATH PEIllaeMble
3a/lauyu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 nX KOMOUHAIUSIMU;
OIICHWBATh HANEKHOCTh WHOOPMAIIMU 1O KPHUTEPUAM, TPEITI0KCHHBIM
yauTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKIEHUSI B COOTBETCTBUU C YCJIOBUSIMH U
HeasiMA OOILEHHUSI, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOI TOYKY 3PEHUS B
YCTHBIX M NMHUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHUS 10 XOAY PEIIEHHUs 3aJa4u,
KOMMEHTHUPOBATH MOJIYUYECHHBIN PE3YJIbTAT;



B X0Je OOCYXIEHHs 3aJaBaTh BONPOCHI MO CYILIECTBY OOCYXAA€MOU TEMBI,
npoOJieMbl, pelraeMoil 3a7ayu, BBHICKA3bIBATh HJICH, HAIICJICHHBIE Ha TOMCK
pEIICHMS, COMOCTABISTh CBOM CYKICHHS C CY)KICHUSIMH NPYTUX YYaCTHHKOB
nuanora, oOHapyKUBaTh pa3iuyue U CXOJICTBO MO3UIINHN, B KOPPEKTHOU (hopme
(bopMynHpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

e TPEACTABIATH PE3YyJbTAaThl PEIICHUS 3a7auM, SKCIEPUMEHTA, HMCCIICIOBAHMUS,
POEKTa, CAMOCTOSITEILHO BBIOMpaATh (opMaT BBICTYIUJICHUS C YYETOM 3ajay
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIuTOPUH;

e TIIOHUMATh W HCIOJI30BaTh MPEUMYIIECTBA KOMAHJHONW W WHIWBUIYaTbHOU
paboThI MPU PEIICHUH YICOHBIX MAaTEMaTHYCCKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOW JEATENBbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW pabOThI, pacrpeessTh BUAbl padOT, 10rOBapUBATHCS, 00CYXKIaTh
MPOILIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e YY4aCTBOBaTh B IPyMHMNoBBIX (hopmax paboThl (0OCYKIeHUs, 0OOMEH MHEHUSIMH,
MO3TOBBIC IITYpPMBl W JIpyrue), BBIIOJHATH CBOK 4YacTh pabOThI U
KOOPJWHUPOBATh CBOW JICHCTBHS C APYTMMH WICHAMH KOMaH/IbI, OIICHHBATh
KauecTBO  CBOET0  BKJIaJla B  OOMIMH  MPOAYKT TI0O  KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

e CaMOCTOSITEIbBHO COCTaBJISATH IUIAH, QJITOPUTM pelIeHus 3aaadd (WIh ero
4acTh), BBIOMpATh CHOCOO peIIeHHs C YYETOM HUMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BApPUAHTHI
pelieHnii ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

e BIIAJIETh CMOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISA TpOIEcca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

e TMPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPH PEIICHUH 3aJ]layH,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJCHHBIX OMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OIIEHWBAaTb COOTBETCTBHE pe3yjbTaTa NEATCILHOCTH IOCTaBICHHOW LETH |

YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTHKCHUS WIH HEIOCTIDKCHHUS IICNH,
HAXOJUTh OMIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce o0y4aronuics MOMyYUT CAEAYIOLUE IPEIMETHBIE
pe3yJIbTaTHI:
Yucua 1 BIYUCICHUSA



BoinonHsATh, coueTas yCTHbIE U MUChbMEHHbIE TPUEMBI, apuMeTHIECKUE ACHCTBUS
C palMOHAIbLHBIMU YHCIIAMHU.

HaxonuTh 3HaUeHUsI YNCITOBBIX BBIPAXKEHUH, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y IpUEMBI BBIYUCIICHUS 3HAUCHUHN TPOOHBIX BBIPAXKEHUH, COJEpKAIIUX OOBIKHOBEHHbBIE
U JIECATUYHBIE JPOOH.

[lepexoauTh OT OgHOW (OpMBI 3amUcH 4Yucen K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECITUUHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHATILHBIC YUCIIA.

OKpyrJIsTh yncna.

BoINOMHATh NPUKUAKY W OIEHKY pe3yjbTaTa BBIYUCICHUN, OIICHKY 3HAauYCHUM
YUCJIOBBIX BBIP@KEHHM. BBITIOMHATE NEUCTBUS CO CTENEHSAMH C HaTypalbHBIMU
NOKAa3aTESIMHU.

[IpuMeHsATh TPHU3HAKK JEIUMOCTH, PAa3J0KCHHE Ha MHOXXHUTEIHM HATypalbHBIX
YHUCEN.

Pemiate mpakTHUKO-OpHMEHTUPOBAHHBIE 3aJlaud, CBS3aHHBIE C OTHOIIEHUEM
BEJIMYUH, IMPOMOPIMOHATLHOCTHIO  BEJIWYWH, TPOLECHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl penieHus 3aaad ¢ y4ETOM OrpaHWYCHUM, CBS3aHHBIX CO CBOWCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIpasKeHUsA

Hcnonb3oBaTh anredpanyeckyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, NMPUMEHATH €€ B
Ipolecce OCBOCHHs y4eOHOr0 MaTepuaa.

Haxomute 3HaueHuss OYKBEHHBIX BBIPQXEHUN TMPU 3aJlaHHBIX 3HAYCHHSX
NEPEMEHHBIX.

BrimoniHaTh mpeoOpa3oBaHUs 1EJ0TO BBIPAKEHUS B MHOTOUYIEH IPUBEICHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOTHATh YMHOKEHUE OJJHOWICHA HAa MHOT'OYIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSTH (HOPMYJITBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKEHHE MHOTOWICHOB HA MHOYKUTEIU C TOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH ClIAraeMbIX, MPUMEHEHHUS (OpMYI
COKPaIIEHHOTO YMHOXXEHUS.

[IpuMensThs npeoOpa3oBaHUs MHOTOWICHOB MJI PEIICHUS PAa3IUMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMM TOKA3aTEISIMA IS
mpeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nmHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, MPUMEHAS IpaBUia
nepexojia 0T UCXOJHOTO YpPaBHEHMsI K PaBHOCWIbHOMY eMy. [IpoBepsiTbh, SIBJISIETCS JIH
YHUCJIO0 KOPHEM YpPaBHEHHUSI.



[IpumeHsATh rpaguueckue METOAbl MPU PEHICHUH JHMHEWHBIX YpaBHEHHH M UX
CUCTEM.

[lonOupaTs npuMepsl Nap YKUCE, SBISIOUUXCS PEIICHUEM JTUHEHHOr0 ypaBHEHUS
C ABYMS IIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpaduK JUHEHHOrO ypaBHEHUS C ABYMS
NepPEMEHHBIMH, MOJIb3YSICh TPa(UKOM, IPUBOAUTH IPUMEPHI PELICHUSI YPaBHEHUS.

Pemate cucTemMbl ABYX JMHEWHBIX YpPAaBHEHHW C JBYMsI NIEPEMEHHBIMU, B TOM
quclie rpapuuecKu.

CocTaBiATh M pelIaTh JUHENHOE YPABHEHUE WJIM CUCTEMY JMHEWHBIX YpaBHEHUN
[0 YCIOBHUIO 3a/a4d, HHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJayu
NOJIYYEHHBIN PE3YbTaT.

DyHKUUHA

N300paxxaTh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aIllMCHIBATh YHUCJIOBBIE MPOMEXKYTKHM Ha
anreOpanyecKoM sI3bIKE.

OrMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMNA U3BECTHBIC 3aBUCUMOCTH MEXKY BEIIMUYMHAMU:
CKOPOCTb, BPEMsI, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHue pyHKIMHU 10 3HAUYEHHUIO €€ apryMeHTa.

[lonumate rpaduueckuii crnoco® NPECTaBIEHUS W aHaIW3a HHPOpMAaIUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpaUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEH.

K xoHny oOydeHus: B 8 kiacce o0yyaromuiicst HOJYUYUT CIEAYIONIIUE MTPEIMETHBIE
PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaYalbHBIEC MPEACTABICHUS O MHOXKECTBE IEUCTBUTEIBHBIX YHMCEI
JUIs CpaBHEHMsI, OKPYIJICHHUS U BBIYUCICHUN, M300pakaThb ICHCTBUTEIbHBIE 4YHCIIA
TOYKaMHU Ha KOOPJIMHATHOU MPSIMOMU.

[IpuMeHATs TOHATHE apUPMETHUYECKOrOo KBAJPaTHOIO KOpPHSA, HAXOAUTh
KBaJI[paTHble KOPHHM, HCHOJB3ysl MPH HEOOXOJUMOCTH KaJIbKyJATOpP, BBIIOJHATD
npeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAIIUX KBaJpaTHbIE KOPHH, MCIOJB3Ysl CBOMCTBA
KOpHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX U MAJIBIX YUCEN C TIOMOIIBIO TECATUYHBIX Ipo0ei
u crenenen yncina 10.

Auredpanyeckue BbIpaKeHU

IIppuMeHATP  MOHATHE  CTENEHM C  LEIbIM  II0KAa3aTelieM,  BBINOJHATH
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPKAIUX CTENIEHU C LEJIbIM [T0Ka3aTeIEM.



BoINOMHATE TOXIIECTBEHHBIE MPeoOpa3oBaHUsl PAMOHAIBHBIX BBIPAXKEHHUN Ha
OCHOBE IpaBUJI JSHCTBUM HaJ MHOTOWICHAMHU U alIreOpandecKuMu APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEU.

[IpumensTs npeoOpazoBaHUsi BBIpAXKEHUW ISl PELICHUs] PA3IMUHBIX 3a7ad U3
MAaTEMATHKH, CMEXKHBIX MTPEIMETOB, U3 pEaIbHON MPAKTUKHU.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHelHBIE, KBaJpaTHbIE YpPaBHEHUS M pPalMOHAIBHBIE YpPaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMM.

[IpoBOaUTH MpOCTENIINE UCCIAEIOBAHUS YPABHEHUI U CUCTEM YPaBHEHUI, B TOM
yucjie C MNpUMEHEHHEeM TrpadHuuecKux MpeAcTaBiIeHul (ycTaHABIUBATh, HUMEET JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexonuth OT cioBecHON GOPMYIUPOBKHU 33/1auu K €€ anreOpandeckoil Moaenu
C TIOMOIIBIO COCTABJICHUS] YPABHEHHSI WJIM CUCTEMbl YPABHEHUMN, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYy4YCHHBIN pe3yJibTarT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [JiI CPaBHEHUS, OLICHKH, pEIIATh
JUHEWHbIC HEPABEHCTBA C OJHON MEPEeMEHHOW W MX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPAIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[ToruMates ¥ UCHONB30BaTh (PYHKIMOHAJIBHBIC TOHSATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHHUsI), ONpPEAeNATh 3HaYeHUe QYHKIHH 110 3HAYEHUIO
apryMeHTa, oNpeessaTh CBOMCTBA QYHKIMU 110 €€ Tpaduky.

CtpouTth rpaduku dJIeMEHTaApHBIX (PYHKIINNA BUAA:

y=k/X,y = X2,y =x3,y = x|, Y = VX, ONIHCHIBATH CBOICTBA YHCIOBOH (yHKIUN
o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kjiacce o0yqaroniuiics MOJTYYUT CIASTYIONINE TPEIMETHBIC
pe3yJIbTaTHhI:

YucJa 1 BLIYMCJIEHUS

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHATIBHBIC M UPPAIllMOHAJIbHBIC YHCIIA.

BrImmonHATh apudMeTHUEeCKUe ACHCTBUS C pPaIlMOHAIBHBIMH YHCIAMH, COYCTas
YCTHBIE W TIUCBMEHHBIE MPHUEMBI, BBINOJHITH BBIYUCICHUS C HPPALUOHAUTLHBIMU
YHUCJIAMH.

HaxonuTe 3Haue€HUs CTENEHEN C LEIBIMU MMOKA3aTEISIMU U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh  JEWCTBUTENIBHBIE  YHCJA, BBINOJHATH NPUKUAKY  pe3yJibTaTa
BBIUKCJIEHUH, OLICHKY YMCIIOBBIX BBIPAKCHHUIM.

YpaBHeHUS U HEPABEHCTBA

Pemarpy nuHElHBIE W KBaJpaTHBIC YPABHECHUS, YPABHCHUS, CBOISIIMECS K HUM,
npocTeiire ApoOHO-pallMOHAIbHbIC YPABHEHHUS.



Pemate cuctemsl IByX JTMHEUHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHECHUE HE SABJIACTCS JTUHEUHBIM.

PemaTpe TekcTOBBIE 3a7auM aareOpandeckuM CrocoOOM C MOMOIIbIO COCTABICHUS
YPaBHEHUs WIM CUCTEMBI ABYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

IIpoBoauTh MpoCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUW, B TOM
quclie ¢ NpUMEHEHHEeM TrpaduyecKux MNpecTaBIeHUu (ycTaHAaBIMBaTh, UMEET JIH
ypaBHEHHE WJIM CUCTEMA YPABHEHHM pElIeHUs], €CIM UMEET, TO CKOJIBKO, U MTPOYEe).

PemaTp nuHeiiHbIe HEpABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHHE
HEPABEHCTB HA YMCIJIOBOW MPSIMOU, 3alIMChIBATh PEIICHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIHE
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaTh pEIICHHE CUCTEMbl HEPAaBEHCTB HA UYMCIOBOM
IIPSIMOM, 3aIIMCHIBATH PELICHNUE C IOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUN PA3JIMYHBIX 3a/1a4.

DyHKUUHA

PacriozHaBaTh (QyHKIMM M3y4eHHBIX BUAOB. [loka3piBaTh CcXeMaTUYECKU

pacrooKeHHe Ha KOOPAUHATHOM IIIOCKOCTH rpadukoB GyHkuid Buaa: Y = kX, y = kx
+b y=k/x,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHUIA
K03()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutrb M u300pakaTh CXEeMaTUYECKH TpaduKU KBAJAPATUUHBIX (DYHKIIMIA,
OIMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUH MO UX Tpaduxam.

PacriozHaBaTh KBaIpaTUUHYIO (QYHKIUIO 1O (opMmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUN U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

Yncs10BbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacriozHaBaTh apu(METHYECKYI0O M T€OMETPHUYECKYIO IMPOTPECCHUU IMPH Pa3HbIX
croco0ax 3agaHus.

BoeimonHATh  BBIUMCIIEHHS € HCHOJb30BaHMEM  (opmyn  N-ro  4ieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YICHOB.

N300paxkath WieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON TJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YMCIOBBIMU II0CJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3alayd U3 peaNbHOW JKM3HU (C HCIONB30BAHWEM KaJbKYJISATOpa, IH(PPOBBIX
TEXHOJIOTHU).



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 Yucia u BeIdnciieHUs. PanmoHaabHEIe o5 1 bubmmoreka [{OK
qyclia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAMHATH! H rpadukn. DyHKIHK https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tostopenne n 06odmenne 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 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 5 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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