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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 10 MaTeMaTHKE OCHOBHOTO OOIIero o0pa3oBaHUs
COCTaBJICHa Ha OCHOBe (enepanbHOM pabouell MporpamMmbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs IO MPEAMETY MaTeMaThka (Kypc «Anredpay yriryOJeHHBIH YPOBEHbD)
s ydanmxes 8-9 kijaccoB ¢ ydeToM TpeOOBaHMA, pPETIaMeHTHPOBAHHBIX
[Ipukazom MunuctepctBa mnpocBemenus P® ot 18.05.2023 Ne 370 «O6
yTBEpKJIeHUH ¢eaepanbHoil 00pa3oBaTesbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
obpazoBanusi» 1 ®I'OC OO0, yrBepxkaeHHOro nmpukazoM MuHoOpHayku PO ot
17.12.2010 Ne 1897 (c neiCTBYIOIMMU U3MEHECHUSIMU) .

[Iporpamma pa3zpabotana ¢ yueTtoMm TpeboBaHuil (enepanpHOil [Iporpammer
Bocriutanus u [Iporpammel Bociutanuss MAOY «MuxeHepHas mkosa» uMm. M.IO.
HupynbHukoBay r. [lepmu

Kypc «BepoATHOCTb M CTaTUCTUKA» U3ydaeTcs B 9 Kitacce.

AnreOpa sBIS€TCS OJHUM H3 ONOPHBIX KYpPCOB OCHOBHOIO OOILEro
oOpa30oBaHus: OHA O0ECIEYMBAET U3YYCHHUE IPYTUX JUCUUIUIMH KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEHHUE HEOOXOAUMO s
OpOAODKEHHUs oOpa3oBaHMsl W JUIsl [OBCEAHEBHOM JKWM3HM. PaszButue y
OOy4aronIMXcsl HAy4YHbIX MPEACTABICHUA O TPOUCXOXKIECHUU U CYIIHOCTH
anredpanyecknux aOCTpakiMil, crnoco0e OTpaKeHHs MATeMAaTHYEeCKOW HayKou
SBJIEHUH M TPOLECCOB B NpHUpPOJEe M OOILIECTBE, POJIM MaTEMaTUYECKOrO
MOJICJIMPOBAaHUSI B HAyYHOM T[IO3HAaHHUM U B IMPaKTUKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOI'O MHUPOBO33PEHUSI U KaYECTB MBILUICHUS, HEOOXOIUMBIX
JUIsS. ajanTalydd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsl
o0OecrieynBaeT  pa3BUTHE YMEHHMs  HaOJMOIaTh, CpaBHUBATb, HAXOAMTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIJICHNUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JEWUCTBHUSA, BBIBOABI, (HOPMYIHpPOBATH
yTBepkIeHus. OcBoeHHe Kypca anreOpbl 00ecneurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYalOIIUXCSA: OHU HCHONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, o000IIeHNe W KOHKpETH3allHio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe mpearnosgaracT 3HAYUTENBHBIA OOBEM CaMOCTOSTEIBLHOM
NESTENIbHOCTH  O0OYYaroIIMUXCs, IO3TOMY CAaMOCTOSTEIbHOE peIlleHue 3ajad
OOyYarOIIMMUCS SBIISIETCA peanu3aluen AesiTeIbHOCTHOTO MPUHIIUIA O0yUYEHHUS.

B cTpykrype mnporpamMmbl y4eOHOro Kypca «Amredpa» yriayO0naéHHOro
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJANYECKUE JIMHUU:
«Uucma © BBIUKCICHUSN», «ANTEOpandecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkuum». Kaxnmasg u3 3TUX COAepKaTelbHO-METOIHYECKHX
JIMHUM Pa3BUBACTCS Ha MPOTKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJACHCTBYs C
JpPYTUMHU €ro JuHusSMU. B Xoxe u3ydeHuss kypca OOydaromIMMCSl MPUXOJIUTCA
JIOTUYECKH PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3M



C 3TUM B Mporpammy yueOHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOIro
oOpa3oBaHMs H  CIOCOOCTBYIOIIHWE  OBJAJACHHIO  OOYYArONIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4yeckoro s3bika. CopaepKaTeabHOM U CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaKkTep.

Copepxxanne nuMHUM «YuWCia W BBIYMCICHHS» CIYKUT OCHOBOW JUIS
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YKCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
IIPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLICHUE OCBOCHUS YHCIIOBOM
JUHUM OTHECEHO K CpeTHEMY 00I1IeMy 00pa30BaHHUIo.

Copnepkanue JByX aireOpanyecKux JUHUN — « AIreOpandecKue BIPAKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTE€MaTUYEeCKOro ammapara, HeoOXOAMMOTro MJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MIPEMETOB U OKpYyXKaroliei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00LIETO
oOpa3oBaHMsl y4yeOHBIH MaTepuan TpYNIHUPYETCSs BOKPYI  pallOHAJIbHbBIX
BbIpa&KEHHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMAaTHYECKUX MOJIEIE, ONMHCAHMs TPOLECCOB U SIBJICHUUN
peanbHOro Mupa. B 3agaun oOyueHuss anrebpe BXOIAT TaKkKe JalibHEHIIee
pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUsS,, HEOOXOAWMOTO, B YaCTHOCTH, MJis
OCBOEHHUS Kypca UHGPOPMAaTUKM, U OBJAJCHUE HAaBbIKAMHU JI€TyKTHUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

ConepxaHue QyHKIMOHANBHO-TpaUUIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
OOy4YarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEW MaTeMaTHYECKON MOJEIH
JUTSL OMCAHUS M UCCIEAOBaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUMN B MPUPOJIE
u obuiectBe. M3yueHune martepuana CHoCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIEC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOT'O, CUMBOJINYECKOTO, IpapuuecKkoro, BHOCUT BKJIaa B (opMHupoBaHHE
IPENCTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYPHI.

VYriny6néHubii Kypc anreopsl XapaKkTepusyeTcs U3y4YCHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus: 3amgad. Aunrebpa SBISETCS A3BIKOM I ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY’KUT OCHOBOM MaTreMaTHU4eCcKoro mozaenupoBanus. [Ipu
TOM CaMU OOBEKTHl MaTeMaTHUYECKHX YMO3aKJIIOUYEHWH M MPUHATHIE B anredpe
npaBuia UX KOHCTPYMPOBAHHUS  CIOCOOCTBYIOT  (OPMHUPOBAHUIO  yYMEHUU



00OCHOBBIBATh U JIOKA3bIBATh CYXJICHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO W HAIJISIIHO PACKPHIBAIOT MEXAaHU3M JIOTMUECKHX MOCTPOCHHM U ydaT HX
npuMmeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(GbopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIICHUS 00YYaIOIUXCSl.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eiibl COJEPKAHMS:
«Yucna W BBIYUCICHUA», «ANreOpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha uzydenue yueOHoro kypca «Anredpa» orBoautcs 408 yacos: B 7 kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kimacce — 136 yacoB (4 yaca B Hefeno), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IOKa3aTeIeM M €€ CBOMCTBA. 3alUCh 4YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIICHUN
U TPONOpUUH MpU pelIeHUH 3a/ay, pelIeHHe 3ajJad Ha JBWXEHHE, paldoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEACHUS LENBIX YHCEII IPU PELIEHUH 3a7a4 C IPAKTUYECKUM COJIEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BrilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH crasgapTHOro Bujaa. (CTENeHb MHOTOWICHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpQXEHHH, Ky0 CyMMBbI W KyO pa3sHOCTH JBYX BBIpaKEHHUH, Pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IIOMOLIBIO JIMHEWHBIX YpPABHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMBbl JMHEWHBIX YpPaBHEHHH C JABYMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMout. UncinoBsle TPOMEXYTKU. PaccTossHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH MEX1y BeauunHamu. lloHarue QyHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha [PUMEPAxX PeaIbHbIX 3aBUCUMOCTEN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dynkuu y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YMUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXAlOUIEr0 MHpa, JIUTENBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JPOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAaJIPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHCTBa. ClokKEHHE
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEILICHUMU.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHnst 1 MHOXECTBO 3HaueHU GyHkumuu. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| # ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITIEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € TapaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢Qynkmuss u e€ cBoicTtBa. lcmonp3oBaHHE CBOWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& kod(puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?u y
= a(x —m)? +n. IocTpoenne rpadMKoB (yHKIHI ¢ MOMOIIBIO IIPEOOPA30BAHUIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron maTemaTtuueckon MHaAyKUuuu. [Ipocrenme npumMepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMSA:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIN3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONMOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TMOCJIEACTBUH JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bl 00 00OBEKTAX W SIBIICHHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CpaBHEHHUSI, KPUTESPUH IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOIIONCHUIX U YTBEPXKIACHUSX, MpeajiaraTb KPUTEPUHU JIs
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTelbCTBA MAaTEMaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MpodJeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCUMOCTEN 00BEKTOB MEX1y COOOM;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIpoIlecca, a TakKe BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaga B OOMmMUN pe3ynbTaT IIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 8 kiacce 00y4aromuics MOIy4UT CIETYIOIINE MPeIMETHBIC
PE3yNbTATHIL:

Yucaa v BBIYMCICHUA

HppanmoHanbHbIE YUCIA.

[loHuMaTh W UCHONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOKECTB.

CB00OOJHO OTEepUpPOBATh MOHSATUSIMU: KBaJIPATHBIA KOPEHb, apU(PMETUUECCKUN
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOpHM,  HUCHOJIb3yd TpU  HEOOXOJUMOCTH  KaJIbKYJSTOP,  BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUW, COAEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh HayaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOW MPSMOW.

Hcnonb30BaTh 3amucu OONBIIMX M MaJIbIX YUCEN C MOMOIIbIO JAECATUYHBIX
npobeit u crenenerd yucia 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pEeanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1emMMOCTb.

CBOOOIHO omepupoBaTh MNOHATHEM OCTaTKa MO MOJYJI0, NPUMEHSThH
CBOICTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CYyMMBI U MPOU3BEIEHUS 110
JTAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoGHO-parmoHaIbHbIEC BEIPAKECHUS.

HaxoauTe nomycTuMble 3HAUYEHHUS TMEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIpaKEHUSX.

[IpumMeHsATh OCHOBHOE CBOMCTBO PaIlMOHAILHON APOOH.

BrImoHATh IpUBEACHUE anreOpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOXKEHUE, JICJICHNE aNreOpandecKux IpoOet.

BBINOMHATH TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIIUOHATIBHBIX BhIPAKCHUH.

[IpuMeHsTh MpeoOpa30BaHMs BRIPAKESHUM JJISI PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
peo0pa30BaHus BRIPAXKECHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

HppanmoHaibHbIe BEIPaXKEHUS.

HaxoauTe nonmycTrmple 3Ha4YCHHS IEPEMEHHBIX B BBIPAKEHUSIX, COJAEPKAIINX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

Breinmonuate npeoOpa3oBaHus HMPPALUOHAIBHBIX BBIPAKEHUN, HWCIOIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBajpaTHbIEC ypABHEHUS.

Pemate ApoOHO-paIinoHalIbHbIE YPABHEHHUS.

Pemiath JnuHEWHBIE YpaBHEHUS C TMapaMeTpamH, HECIO0XKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C ITAPAMETPAMM.

[IpoBOAUTH HCCIIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIIE C
npuUMeHEeHueM Tpaduueckux TMpeAcTaBieHuid (yCTaHaBIMBaTh, WMEET JIU
YpaBHEHHE WM CHUCTEMa YypaBHEHUM pEIICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJISI CPaBHEHUS, OICHKH,
pellIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpeAeisaTh 3HAUYCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpouth rpaduku (yHKIUNA , OMMUCHIBATH CBOMCTBA YMCIOBOM (YHKIIUU TIO
e€ rpaduxy.

K xoHIry oO0ydueHus B 9 kj1acce 0O0yJarommics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
CB00OOTHO oOlEepUpOBaTh TMOHATUSIMHU: KOPEHb N-Ml CTENEeHHU, CTENeHb C
palMOHAIIBHBIM TI0KA3aTeJIeM, HaxXxOJIUTh KOPEHb N- CTENEHH, CTEIECHb C
paIMOHAIBHBIM TIOKa3aTeeM, HCIOJIb3YS MPU HEOOXOTUMOCTH KaIbKYJISTOD,
MIPUMEHSTh CBOMCTBA KOPHS N-M CTENIEHU, CTENICHU C PAllMOHAIBHBIM MTOKAa3aTeJIEM.
Hcrnonp30BaTh MOHATAE MHOXKECTBA JAECUCTBUTEIBHBIX YHCEN MPU PELICHUU
3a71a4, MPOBEJICHUN PACCYKICHUN U IOKA3aTEIIbCTB.



CpaBHHBaTh M yHOPAIOYMBATH JICHCTBUTENBHBIE UYHCIA, OKPYIJIATH
JNEHUCTBUTEIILHBIE YKCJIA, BBITOIHATh MPUKUIKY PE3yJbTaTa BBIYMCICHHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AnredOpandecKue BbIPAKEHUS

CBoOOIHO oOmepupoBaTh MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUThH
KOpHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pematy JMHEHBIE W KBaJApAaTHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIMECS K
HUM, IPOOHO-paIlMOHAIIbHBIEC YPABHEHHS.

PemaTp HECIOXKHbIE KBaIpaTHbIE YPAaBHEHUS C TApAMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aMKCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHsATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHuU ypaBHeHUM 3-11 1 4-ii cTeneHel.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEPABEHCTBA W HX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJBIX YHACIIAX.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHUEM TpadHuuecKuX TMpeAcTaBlIeHUd (yCTaHABIMBaTh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npoyee).

Pemiath TeKCTOBbIE 3ajauu alreOpaudeckuM Croco0oOM C  TMOMOIIbIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30oBaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JJIsi COCTABIICHHUS
MaTEMaTU4YECKOM MOJEIA PEATbHOM CUTYyallMd WJIH TPUKIAJHOMW 3aJayu,
MHTEPHPETUPOBATH NOJyUYECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

CB0oOOIHO omnepupoBaTh MNOHATUSMHU: 3aBUCUMOCTb, (YHKIMS, Trpauk
byHKIIMKA, TpsMas MPOMOPIMOHATBLHOCTh, JIMHEWHas QYyHKIUS, OOpaTHas
MPOTIOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast (PyHKITHS.

HccnenoBarh QyHKIMIO 110 €€ TpaduKy, yCTaHABIUBATH CBOMCTBA (DYHKITHIL:
00JacTh OMpENEICHUsI, MHOXKECTBO 3HAUYEHHM, HYIM (YHKIHH, MPOMEXYTKH



3HAKOIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M YObIBaHMSA, YETHOCTH U
HEYETHOCTh, HAaUOOJIbIlIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBaTh kBagpaTnuHyo QYHKIHUIO 10 (opMylie, TPUBOIUTH TIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensars MmoyiokeHue rpauka KBaJpaTUUYHON (YHKLMHM B 3aBUCUMOCTH
oT € Kod(hPHUITUEHTOB.

Ctpouts rpaduKk KBagpaTUYHOW  (YHKIIMH, ONHCHIBAaTH  CBOMCTBA
KBaJIpaTUYHON (pyHKIMHU 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl PEIICHHUS 3a]1a4.

Ha npumepe kBagpaTuyHoil ¢GyHKIMU ctpouth rpaduk dynkuuum y =af(kx +
b) + ¢ ¢ momomkio MpeoOpazoBanuii rpaduka GyHkmu y=Ff(X).

WnmoctpupoBaTh € MOMOIIBI0 Tpaduka peaidbHyl0 3aBHCHUMOCTh WM
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi M reOMETPUYECKas MPOrPecCHH

CB0OOOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMETHYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINKMCATENbHBIM,
TaOJIMYHBIM, C IOMOLIBIO0 (OPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCIEHHS C UCHOJb30BaHUEM (opMysl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKONU MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarb 4Yi€HBl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
IJIOCKOCTH.

Pemate 3agauM, CBS3aHHBIE C YHCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quCclie 33/1a4U U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKyJATOPa, IU(PPOBBIX
TEXHOJIOTHUHA).

Pacrio3HaBaTh W TNPUBOAUTH MPUMEPHl KOHEYHBIX M OECKOHEYHBIX
NIOCJIEIOBATEIBHOCTEW,  OIPAHUYEHHBIX  IOCJIEIOBATEIBbHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIIUX ) IMOCIEI0BATCIILHOCTEH.

HMeTh npeAcTaBieHHe O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPHUUECKOM MPOTrPECCUH.

[IpuMeHsATh METOA MATEMATHYECKOW MHIYKIMU MTPU PELIEHUU 3a]1a4.

BeposiTHOCTB M CTATHCTUKA
dopMyIHpOBaTh: ONPEICTCHUS: a0COIIOTHON MOTPEITHOCTH, OTHOCUTEIHLHOM
MIOTPEIITHOCTH, JOCTOBEPHOTO COOBITHSI, HEBO3MOXKHOT'O COOBITHS; KJIACCUUYSCKOE
OTIpEJICIICHUE BEPOSTHOCTH; MPAaBMIa: KOMOMHATOPHOE MPABUIIO CYMMBI,
KOMOMHATOPHOE MPaBUJIO MTpou3BeaeHUsl. HaxoauTh TOUHOCTh MPUOIMKEHUS TI0
TabauIe NPUOIMKEHHBIX 3HAYEHUN BeTMUUHBL. VcTob30BaTh pa3indHbie GOpMbl
3aMuCcH MPUOIMKEHHOTO 3HAaYeHUs BEJIMUUHBI. OLIEHUBATh MPUOIUKEHHOE



3HAYEHHE BEIUYUHBL. [[pOBOAUTH OMBITHI CO CIydanHbIMKU Ucxoaamu. [1oscHATE u
3aMKUChIBATH POPMYITY HAXOXKACHUS YACTOTHI CIy4ailHOTO cOObITHA. ONUCHIBATh
CTaTUCTUYECKYIO OLICHKY BEpOSTHOCTH CiIy4aitHoro coonitus. Haxoautsb
BEPOSITHOCTh CITy4YalHOTO COOBITHUS B ONBITaX C PABHOBEPOSTHBIMU UCXOaMHU.
OnuceIBaTh ATabl CTATUCTUIECKOTO UccienoBanus. OGopmMisaTs nHGOPMAITHIO B
BUJIe TaOymIl 1 AuarpamMm. M3Biekats nHGopMaIuio u3 TabiIuIl U AHarpamMmm.
Haxoautes 1 mpuBOAUTE MTPUMEPHI UCITOIB30BAHUS CTATUCTUYECKUAX
XapaKTEPUCTUK COBOKYITHOCTH JAHHBIX: CPEIHEE 3HAUEHUE, MOJIA, pa3MaXx,
MeuaHa BbIOOpKHU



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BBIYMCJIEHW . KBaapatHblii 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoGHo-palinoHaIbHbIe BRIPAKECHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palnoHa bHbIE YPABHEHHUS
6 OYHKINNU 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenn
8 UNCJIA U BBIYUCIIEHUA. [JenumocTsb 7 1
9 [ToBTOpeHwme, 06061ueH1fe, 10 1
cCUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrpoavurre  IMpakririeckue o0pazoBare/ibHbIEC
padoTshI padoThI
pecypchl
1 OYHKINHU 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAKEHU . 12 1
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
6 BeposTHOCTB U cTaTUCTHKA 15 1
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 19 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreGpa, 8 kimacc/ Mepansak A.T'., Ilomonckuii B.b., Axup M.C.; ox
penakimueit [Togonsckoro B.E., O6mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne» 2021

» Anrebpa, 9 xmacce/ Mepamsak A.T., Tlomonckuii B.b., SAxup M.C.; mox
penakuueii [logonsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;

AxkimonepHoe o6miectBo «M3marensctBo «lIpocBemenue» 2021

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



