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npocemieHust Poccuiickoit deneparmu ot 18.05.2023 Ne 370)



HHOACHUTEJIbBHASA 3AIIMCKA

PaGouass mporpamma mo amrebpe s 9 Kimacca COCTaBlieHa B COOTBETCTBHH C
TpeboBanusmMu deneparbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO
obmiero oopazoBanwus (nmpuka3 MuHucTepcTBa npocsenieHus: Poccuiickoit @eneparyu ot 31 mas
2021 roma Ne 287) nHa ocHoBe DenepanbHOil paboueit MpPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHusl MO MaTeMaTUKE, OCHOBHOW 0Opa30BaTEeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi MBOY «lllkoma-muueir Ne 2». B mporpamme mo mareMaTHKe y4TE€HBI HJIEH U
nosiokeHust KoHrenuu pa3BuThs MaTeMaTH4Ieckoro oopasoBanus B Poccutickoit @eneparuu.

Pabouast mporpaMma OpueHTHpPOBaHA HA IIEJIEBBIC MPHOPUTETHI TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS, BOCIIUTAHUS U COLMAIN3ALUH YIalIuXcsi, ChOPMyIMpoOBaHHBIE B paboyeil mporpamme
pocrmrannsit MBOYVY «llIxoma-nuieii Ne 2.

AnreOpa sIBISIETCS OJHHMM W3 OTIOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHa
o0ecrieunBaeT U3ydeHHE IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TIPEACTABICHUH O TPOUCXOXKICHHH W CYITHOCTH
anredpandeckux aOCTpakIuii, crnocobe OTpaxkeHHsl MaTeMaTH4YeCKONW HayKoil sBIIEHUH U
MPOIIECCOB B TPUPOJEC H OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJICIHPOBAHUS B HAYYHOM
MO3HAHWU M B TIPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YeCTB
MBIIUICHUS,, HEOOXOMMBIX IUISl aJalTallid B COBPEMEHHOM IH(poBoM obOmiecTBe. V3yuenue
anreOpbl o0ecTieyrBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATh CBOM
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxacHus. OcBoeHHEe Kypca anreOpbl oOecreunBaet
pa3BUTHE JIOTUYECKOTO MBINIJICHUSI OOy4JalouIuxcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHHs, 0000IeHNe M KOHKpPETH3aIuio, a0CTparupoBaHWE W aHAJOTHIO.
OO6yuenue anrebpe mpeArnosiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBLHOW JESITEIbHOCTH
oOyuaronuxcs, TIOITOMY CaMOCTOSTENIbHOE pEIIeHUEe 3ajady  SBJSETCS  peaau3anueit
JeSITeIbHOCTHOTO MPUHIINIIA OO y4eHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» ajas OCHOBHOTO 0OILEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METoAnYeckue IuHuM: «Yucina u
BBIYHCIICHUSY, «AJIreOpandeckue BbIPaKEHUs», «YpaBHEHUS U HepaBeHCTBa», «DyHKIun». B
CBSI3H C 3TUM B IpoTrpamMMy yueOHOTro Kypca «Anredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MpPEe/ICTaBJICHHbBIE BO BCEX OCHOBHBIX paslielax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIONINE OBIAJACHUIO OOYUYAIOIIMMUCA OCHOB YHHBEPCAIBHOIO MaTeMaTHYeCKOTO
s3pika. ConepKaTeNlbHOM U CTPYKTYPHOM 0COOEGHHOCTBIO yueOHOTro Kypca «Anredpay sBIsSETCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHUM «Yucna M BBIUMCICHUSD CIY)KUT OCHOBOW JUIsl JaibHEHIIero
W3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHUIO Yy OOYJAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(hOpMHUPOBAHUIO YMEHHUSI TOJIH30BATHCS aIrOPUTMAMH, a TAKKE MPHOOPETEHUIO MPAKTHUUECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCEIHEBHOM XU3HU. Pa3BUTHE MOHSATHSA O 4YMCIE HAa ypOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHANBHBIMU U UPPALMOHATBHBIMH YUCIAMU,
(dbopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTENLHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YUCIOBOM
JUHUU OTHECEHO K CpeiHeMy 0011eMy 00pa30BaHUIo.

CogmepxaHue JByX anreOpandeckux JIHUHUN — «AJreOpanueckue BBIPAKEHUS» U
«YpaBHEHUST W  HEPABEHCTBa»  CHOCOOCTBYeT  (POPMHUPOBAHUIO y  OOydYarOLIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO s pEelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. B 3amaun oOydeHus anredpe BXOIAT Takke



JanbHelIee pa3sBUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOAMMOTO, B YacTHOCTH, IS
OCBOCHHUSI Kypca WH(POPMATUKHA, M OBJAJCHUEC HABBIKAMH JCIYKTUBHBIX PACCYXKICHHIM.
[IpeoOpazoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conmepxxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIEJICHO Ha  IOJyYeHHe
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJETH ISl OTICAHHUS
M HCCIIEJIOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B TIpupojae u obmecTtBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOyHYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE TIPEIICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTHU [IHBHIN3AIIAN
U KYJIbTYPBI.

CornacHo yueOHOMY MUIaHy B 9 Kjaccax u3y4daercs y4eOHbIH Kypc «Anredpay, KOTOpbIi
BKIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl colepkaHus: «UwWcna ©  BBIYHCICHUS,
«AnreOpanyecKkrue BBIPAKCHHS», «YPAaBHEHUS W HEPaBEHCTBA», «DyHKIMN», «CTaTUCTHKA H
BEPOSATHOCTHY

Ha n3yuenue yueGHOTO Kypca «AnreOpa» orBoautcs B 9 kiacce — 136 yacoB (4 yaca B
HEJIEIIO).
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COILEPKAHUE OBYYUEHUA

Yuciaa 1 BLIYUCTIEHUSA

PannonanpHble yncia, HppalMOHAIbHbIE YKCIIa, KOHEUHbIE M OECKOHEUHBIE AECATUYHBIE JPOOU.
MHO0k€ecTBO E€HCTBUTENbHBIX YUCEI, JEMCTBUTEIbHBIE YHMCIIa KaK OECKOHEUHBIE NECSTHYHBIE IPOOH.
B3aumMHO 0JHO3HaUYHOE COOTBETCTBHE MEXy MHOKECTBOM JEMCTBUTEIbHBIX YUCET U KOOPAMHATHOM
MIPSIMOM.

CpaBHeHue JEHUCTBUTENBHBIX quced, apupMeTHIECKe JecTBUS €
JNEUCTBUTEIBbHBIMU YHCIIAMH.
Pasmepnr 00BEKTOB OKPYKAOILETO MUDA, JUIATEIBHOCTD IIPOLIECCOB B

OKPYXKAIOIEM MUDE.
[Tpubmmx€HHOE 3HAUYEHHE BEIMYMUHBI, TOYHOCTH NpuOmmkeHus. Okpyrienue uncen. [Ipukuaka
U OLICHKA PE3yJIbTaTOB BHIYMCIICHUN.

YpaBHeHHusI 1 HEPaBeHCTBA

JIuneiiHoe ypaBHeHue. PemreHne ypaBHEHMI, CBOIAIMXCA K JMHEWHBIM. KBagpatHoe

ypaBHeHUe. PeleHue ypaBHEHHH, CBOJAIIMXCS K KBAJPAaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pemeHuss ypaBHEHM TpeTbed M YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKHTEIIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHWW. PelieHne TEKCTOBBIX 3a/ad alreOpandyecKum
METOJIOM.

VYpaBHeHHE ¢ IByMs TIEpEeMEHHBIMH U €r0 Tpaduk. Pemenne cucrem AByX TMHEHHBIX ypaBHCHUMA
C IByMs IEpeMEHHBIMU. Penienne cucteM JByX ypaBHEHMI, OJTHO

W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas WHTEpHpeTaIusi CHCTEMBbI
YpaBHEHUH € JBYMS [I€PEMEHHBIMHU.

Pemenne TekcTOBBIX 3amad  anreOpandecKMM — CIIOCOOOM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienne JnMHEMHBIX HEPABEHCTB € OJHOM TMepeMeHHOM. PemieHue cucTeM JIMHEHMHBIX
HEpaBeHCTB C OJHON mepemeHHOW. KBanpartHele HepaBeHCTBa. ['paduueckas HWHTEpIpeTaIHs
HEPaBEHCTB U CUCTEM HEPAaBEHCTB C JIBYMsI [IEPEMEHHBIMH.

D yHKUUHA
KBagparuunas ¢pynkmus, e€ rpaduk u ceoiictsa. [lapabosa, koopauHaTHl BEPIIMHBITAPAOOIIBI, OCh
CUMMETPHUH 1apadoJIbI. ’

I'pabuxu Gyskumit: vy = £x, y= £x+b, y= , y=2x5,y=1\x, y=l|x,
x

U UX CBOMCTBA.

YucioBble NOCJI€I0BATEIbHOCTH M IPOTPeCCHH

[londaTe YMCIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IMOCJIEA0BATEIHOCTH PEKYPPEHTHOMU
¢dopmynoit 1 Gopmysoii N-Tro wiieHa.

Apudmernueckas u reomeTpudeckas nporpeccur. @opMmynbsl N-ro 4wieHa apupMeTHUYeCKOH U
reOMETPUUYECKON IPOrPECCU, CYMMBI IIEPBBIX N YJIECHOB.

N3o0paxkenue dneHOB apuPMETHUECKOW W TeOMETPUYECKOM TMporpeccuié TOYKaMHU Ha
KOOPAMHATHOM MIIOCKOCTH. JINHEMHBIN U SKCIIOHEHUUANBbHBIN pocT. ClI0KHbIE TPOLIEHTHI.
BeposiTHOCTB M CTATHCTHKA

OnucarenbHas CTaTUCTHKA: cpeaHee apI/I(I)MCTI/I‘-ICCKOG, MCIuaHa, pa3dMax, HanOOJbIlIee U HAaUMEHBIIICE
3HA4YCHUA H3.60pa YHCJIOBBIX JaHHBIX. MHO)KGCTBO, 9JICMCHT MHOXXE€CTBA, IIOAMHOKCCTBO. Onepam/m Hazx
MHOKCCTBaAMHU: 06’BCI[I/IHCHI/IC, MepeCceUCHnEC, MOIMOJIHCHUC. CsolicTBa onepaunﬁ Haa MHOXCCTBAMMU:



IIEPEMECTUTEIILHOE,  COYETATEIbHOE, PACIPEINCIIMTENIbHOE, BKIOYeHUsA. [lpuMmeprl  ciydaiiHOU
n3MeHYnBOCTH. [IpencraBienne qaHHBIX B BHJIE TaONIHUI, UAarpaMM, rpaguKoB, HHTEPIpETalys JaHHbIX.
Urenue M mOCTpoeHHE TaONMIl, AMarpamMM, TpaguKOB IO peajbHBIM JaHHBIM. [IpOTHBOMOJIOXKHBIE
coObrtusi. Jlmarpamma Diinepa. OObenuHEeHUE W TepeceueHue coObiTHil. HecoBMmecTHBIE COOBITHS.
@opMyiia CIIOKEHHsSI BEpPOSTHOCTEH. YCIIOBHAas BEpOSTHOCTh. lIpaBmino ymHoxkeHusa. HesaBucumble
coowiTus. Ilpeacrasienne sKcepuMenTa B BUE JepeBa. Perenne 3aqad Ha HaX0XKJIEHHE BEPOSTHOCTEH
C TIOMOIIBIO JIepeBa CIYYalHOTO JKCIEpUMEHTa, auarpamm Ounepa. [lepeBo. CBoiicTBa J1epeBbHEB:
€IMHCTBEHHOCTb IYTH, CYIIECTBOBAHWE BUCAYEH BEPUIMHBI, CBSA3b MEXKJIY YHMCIOM BEPLIMH U YHUCIOM
pedep. [IpaBuno yMHOXKEHUS

[IpencraBienue JaHHBIX B BUJE TAONUL, AUarpaMM, rpaduKkoB, HHTEpIIpeTalys JaHHbIX. UTeHue
1 IOCTPOEHHUE Ta0JIHIL, JUarpaMmm, rpadrKoB MO peabHbIM JTAHHBIM.

[TepectanoBku u ¢akropuan. Coueranus U yucio coueranuid. TpeyronpHuk [lackans. Pemenue
3aJ1a4 C UCI0JIb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposaTHOCTb. CilydallHbli BBIOOP TOYKM U3  (PUTypHl Ha MJIOCKOCTH,
13 OTpe3Ka U U3 AYT'M OKPYKHOCTH.

Hcneitanne. Yenex m Heynada. Cepust ucnbiTaHuil 10 nepBoro ycmexa. Cepusi MCHBITaHUN
bepnynnu. BepositHocTH coObITHI B cepun ucbiTaHui beprymm.

CrnydaiilHass BeJIMYMHA W pacCHpeiesieHHe BEpOsTHOCTEM. MaremaTtnyeckoe OXUIJaHuE W
mucnepcus. Ilpumepsl MareMaTM4ecKOro OXKHJaHUS KaK TEOPETHYECKOrO0 CPEAHEr0 3HA4YeHHUs
BEJIMYMHBL. MaTeMaTH4eCKO€e OKHUIaHNE U TUCIIEPCUS CIIy4YalHON BEJIMYMHBI «UHCIIO YCIIEXOB B CEPUH
ucnbiTaHui bepHymm».

[TonsaTue o 3akoHe 60IBITUX YKcell. V3MepeHne BeposITHOCTEH ¢ TOMOIIIBIO 4acTOT. PoJib
3HAYCHHE 3aKOHA OOJIBIITNX YMCEN B IPUPOJIE U OOIIECTBE.



IIJTAHUPYEMBIE PE3YJIBTATHBI

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUH MPAKTUYCCKUX 3a7ad MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCTIIENTHOHM Mpo(deCcCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHAWBHUAYAIBHOW TPACKTOpPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAIBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHUN, YMEHHIO BUICTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM KakK c(epbl YeIOBEUEeCKOW MACSITCIIBHOCTH, STaloB €€ pa3BUTHUSI H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTU4YECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTBHIO HaBBIKA pedrexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEeH cpejabl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBHAM COIHAILHOM M MPUPOTHON Cpebl:

FOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUUYECKYIO EATeIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y IPYTUX
JOJICH, MPUOOPETaTh B COBMECTHOU JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTECHITUHU W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4Hclie (OPMYTUPOBATH HJICH,
MOHATHUS, TUNIOTE3bl 00 O0BEKTAaX W SIBJICHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
NePUIMTH COOCTBEHHBIX 3HAHUI W KOMITIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHCE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMACMbIC PEIICHUS H
JNEUCTBYS, POPMYITHPOBATEH M OIICHUBATH PUCKH U TIOCIIEACTBHS, (GOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble jornueckue aecTBus:

® BBIABIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBaTh ONPEICIICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHEHMUsI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIaTENbHBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX, MpelaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKITIOUEHUI TI0 aHAJIOTHH;

e pa3bupaTh JOKa3aTelbCTBA MaTEMaTHYECKUX  YTBEPXKIEHUN (mpsMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITENIHO HECJIOKHbBIE J0Ka3aTelbCTBA
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPHIpUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASAIMIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICTICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUM  HHCTPYMEHT  MO3HAHMS,
dbopMynupoBaTth BOIIPOCHI, bukcupyromye POTUBOpEYHE, pobiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh KMCKOMOE U JaHHOe, (opMHpOBaTH THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEJOBAHUE TIO0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH OOBEKTOB MEXKTYy COOOM;

e caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHNU;

® [POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUTATh MPEATOI0KCHHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.



Padora c undopmanueii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUISL PELICHHUs 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IPEIICTABIICHHS,

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MPEIUIOKESHHBIM YIUTEIEM WIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHbLIC yqeﬁﬂue JaelcTBHUA:

BOCIIPHHUMATH U (OPMYJITHPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHS 33a9i, KOMMEHTHPOBATH
MIOJTy4EHHBIN pe3ynbTar;

B X0Jie 0OCYKJIEHHI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK pEIICHHS,
COTIOCTAaBJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh pa3IMUne U CXOJCTBO TIO3UIINH, B KOPPEKTHOH (opme PopMyTHUpOBaTh
pa3HoTIacusi, CBOM BO3PaKEHHS,

MPEICTaBIATh PE3YAbTATHI PEIICHUS 337a4H, SKCIICPUMEHTA, UCCICIOBAHNS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOM JE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensTh BHAbI pabOT, OOTOBapUBATHCA, OOCYXKAAaTh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TrOBbI€ HITYPMbI U APYrHE), BBHINOJHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUSA C JAPYrUMH YJIEHAMH KOMAaH/Ibl, OLIEHUBATh KaYECTBO CBOErO BKIJIAJa B
oOLIMIl MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aNTOPUTM pEIIeHUs 3agaud (WM ero 4Yacthb),
BBIOMpATh CMoco0 pemieHuss ¢ Yy4€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HHpOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOM 3a/1a4Hu;
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpU PCHICHUHN 3ada4v, BHOCUTb
KOPPEKTHUBLI B ACATCIIbHOCTE HA OCHOBEC HOBBIX O6CTOHT€HLCTB, HalJICHHBIX OI_HI/I6OK,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOM LICJIA U YCIOBUSAM,
OOBSICHATH TPHUYUHBI JOCTHKCHHUS WM HEJOCTIKEHHS IIEJH, HaXOAWUTh OILINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEIAMETHBIE PE3YJIbTATBI

K xonmy oOyueHuss B 9 kJacce OOydarOUIMiiCA TIOJYYUT CIEAYIOIIME PEIMETHBIC
pe3yJabTaThl:

Yucia ¥ BbIYMCICHUS

CpaBHUBaTh U YHIOPSAI0UYMBATH PAllMOHAIbHBIE U UPPALMOHAJIbHBIE YUCIIA.

BoinonHATe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COUYETasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIbHBIMU YHCIAMHU.

Haxonuth 3HaueHus cTeNeHel ¢ LeNbIMHU MMOKa3aTelsIMU U KOPHEH, BBIUMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyriaTh [1€HCTBUTENbHBIE YMCIIA, BBIMOJHATH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OIICHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUsSI M HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPaBHEHUS, YpaBHEHHs, CBOJSIIMECS K HHM,
npocreime JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YpaBHEHHMM C JBYMsI MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEWHBIM.

Pemate TekcToBBIE 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI JIByX YPaBHEHHH ¢ ABYMS MEPEMEHHBIMHU.

[IpoBoauTh mpocCTEMIlINE UCCIEA0BAaHNS YPAaBHEHUN U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
IpPUMEHEHHEM TIpadUuecKux MpeaCcTaBlIeHUi (yCTaHaBIMBATh, HUMEET JM YPaBHEHUE WIH
cucTeMa YpaBHEHUH peleHts, €ClIi UMEET, TO CKOJIBKO, M IIPOYee).

Pemate nuHeliHbIE HEPAaBEHCTBA, KBAJpaTHblE HEPAaBEHCTBA, H300pa)xkaTb peELICHHE
HEpaBEHCTB HA YUCJIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C TIOMOLIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPAMOI,
3aIIMCBIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA IIPU PELICHUH pa3IMUYHbIX 3a/au.

DyHKUUH

Pacnio3HaBathk yHKIMM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMAaTHYECKU PACIIOJIOKEHHE Ha

KOOPIMHATHOM MI0CKOCTH rpadukoB GyHkuui Buma: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3, y=1x,y = [X|, B 3aBHCHMOCTH OT 3HaueHHi KO>(PPHUIMEHTOB, ONMUCHIBATH CBOMCTBA

(b yHKIHIA.

Ctpouth M M300pakaTh CXEMAaTHUECKU TpapUKH KBAJPATHUHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBaApaTUYHBIX (PYHKLUHN MO X TpauKam.

Pacno3naBare  kBagpathyHyro (QyHKOuo 1o  Qopmyie, NPUBOAUTH  MPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

YucnoBblie MOCTEI0BATEIBLHOCTH H IPOrPeCcCHH

Pacnio3HaBate apu(MeTHUECKYI0 U T€OMETPUUYECKYI0 MPOTPECCUU MPHU Pa3HBIX CIIOCOOAX
3a/laHusl.
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BbINONHATE BBIYMCICHHUS C HCIOJIB30BAaHHEM (OPMYN N-TO wWieHa apu(PMETH4YecKOd u
F€OMETPUUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh WieHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH.

Pemrats 3amaum, CBA3aHHBIE C YUCIIOBBIMU IIOCIEN0BATEIBHOCTAMH, B TOM YHCIIE 3a4a4d
U3 peaJbHOM KU3HU (C HCIIOJIb30BAaHHEM KAIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

BeposiTHOCTH U CTATHCTHKA.

W3Bnexkath W mpeoOpa3oBeiBaTh HMH(DOPMAIMIO, TIPEACTABICHHYIO B  Pa3IHMYHBIX
WUCTOYHMKAX B BHJE TaONWI, Auarpamm, rpadukoB, MPEACTABIATH JaHHbICE B BUAE TaOIUII,
yarpamm, rpauKosB.

Pematp 3amaun opraHM30BaHHBIM NEPEOOPOM BapUAHTOB, @ TAKXKE C HCIOJIB30BaHHUEM
KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp30Bath onucaTenbHbIE XapaKTEPUCTUKU JUISI MAaCCHBOB YMCIIOBBIX JIAHHBIX, B TOM
YHUCJIE CPEHUE 3HAYCHUS U MEPBI pacCEUBaHUs.

Haxoautb 4acToThl 3HAU€HUI U 4acTOTHI COOBITHS, B TOM YHMCIIE MOJb3YACh pe3ylbTaTaMu
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOACHUH.

Haxonuts BepoATHOCTH ciy4ailHBIX COOBITMHM B M3Yy4EHHBIX OIbBITaX, B TOM 4YHCIE B
OTIBITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU, B CEPUSX MCHBITAHUN O MEPBOTO
ycrexa, B CepHsIX UCIbITaHui bepHymm.

HNwmeTs npenicraBienne o CIy4aiHOW BEJTUYUHE U O PACIPEICIICHUN BEPOATHOCTEM.

Nwmetp mpeacraBieHne 0 3aK0HE OOJBIINX YMCENT KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CllyyallHOM H3MEHYMBOCTM M O pOJM 3aKOHAa OOJBIIMX 4YMCEN B MpUpoJae M oOOIIecTB
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TEMATHYECKOE IINTAHUPOBAHHUE

Haspanue TeMbl Koua- | Koa- | Koa-Bo OCHOBHOE COIep/KAHHE OCHOBHbIE BH/bI AeATEJbLHOCTH
BO BO NMPAKT. o0yuaromuxcst
YacoB | KOHTpP. | pabdoT
padot
Hucna u BHACIICHHS. 9 0 0 PanuoHanbsHbIe YUCiIa, iPPalMOHAIbBHBIE YUCIa, Pa3BuBaTh NPEICTABJICHHS O

JlelicTBUTENbHBIC YHCIIA

KOHEUYHBIE 1 OECKOHEUHBIE AECSITHYHbBIC APOOH.
MHo0kecTBO NeHCTBUTEIBHBIX UHCE;
JICHCTBUTEIIbHEIC YHCIa KaKk OECKOHEUHEIS
JecsITUYHBIC 1podu. B3anMHO 01HO3HAYHOE
COOTBETCTBHE MEXKITY MHOKECTBOM
JIEHCTBUTENLHBIX YMCE]I H MHOXKECTBOM TOYEK
KOOPAMHATHOU MPSMOM.

CpaBHeHUE IeMCTBUTENBHBIX YMCEIL,apu(pMETHIECKIE
JNEUCTBUS C NEUCTBUTEILHEIMUYHNCIIAMU.
[Tpubnmx€HHOE 3HAUEHNE BEIMYMHBI, TOYHOCTh
MPUOTMIKEHUS.

Oxkpyrnenue uncen. lIpukuka u oneHka
pe3yabTaTOB BHIYMCIICHUI

YUcaax: OT MHOYKECTBA HATypaIbHBIX
YHCeN 10 MHOXKECTBA JCHCTBUTEILHEIX
grcell.O3HAKOMHUTLCA C
BO3MOJKHOCTBIO MPECTaBICHUS
JNEeMCTBUTEIHLHOTO UHCIIa KaK
OECKOHEYHOM JIECATUYHOMN ApooH,
NPUMEHSATh JIECITUIHBIC
MPUOJIMKEHUS PallMOHATBHBIX 1
HMppalMOHAIBHBIX YU CE.
HN3o00paxkath

NEUCTBUTEILHEBIE

qHCIIa TOUYKaMH

KOOPJMHATHOM

MPSMOM.

3anucbiBaTh, CPABHUBATH U
YHOPSA0YMBATH
JefiCTBUTEIILHBIE YK CIA.
BpInoaHATH, coueTast yCTHbIE U
MUCbMEHHbBIC IPUEMBI,
apudmMeTnyecKme JeCTBHS C
palMOHAIbHBIMH YHCIIAMU;
HAXO0JIHUTh 3HAUCHUS CTEIICHEH C
LEJIbIMU MOKa3aTeIsIMU U KOPHEH;
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BbIYMC/IATH 3HAYEHUS YUCIIOBBIX
BBIPAKCHUM.

IHony4yuTh npeacraBiaeHune o
3HAYUMOCTHU JICHCTBUTEIBHBIX
YKCEJI B IPAKTUYECKOU
JESTEIIbHOCTUYEIOBEKA.
AHaIU3UPOBATH U 1e/1aTh
BBIBO/Ibl O TOYHOCTH
NpUOIMKEHNS AEWCTBUTEIBHOTO
4ycia Mpy peleHnn3aiay.

OKpyrisiTh IEHCTBUTEIBHBIE YHACIA,
BBINIOJIHATH NPUKHAKY pE3YJIbTaTa
BBIYMCIICHUH, OLlEHKY 3HAYCHHI

YU CJIOBBIX BBIPAKEHU.

3HAKOMUTBCSI ¢ UCTOPHEHl pa3BUTHUSA
MaTEeMaTHKU

HOP/20P https://m.edsoo.ru/7f419d08

https://resh.edu.ru

BepostHOCT M 4 0
CTaTUCTHKA

[Ipencrabnenne nanHpix. OnucaTenbHas
cratuctuka.Onepanuu HaJl COOBITUSMH.
HezaBucumocts coObiThid. [Ipeacrarnenue
naHHbIX. CiydaliHasi "3MEeHYHMBOCTh. CpenHue
yuciaoBoro Habopa.CiydaifHble COOBITHS.
BepostHocTy u yactotel. Kinaccuueckue moaenu
TEOPHUH BEPOSITHOCTEH: MOHETA M HTPAJIbHAS KOCTh

[HoBTOPATH N3YUEHHOE U
BBICTPaNBaTh CHCTEMY

3HAHWH.

PemaTtn 3apauu Ha
MIPE/ICTABJICHUE U OTICAaHUE
JIaHHBIX.

PemaThp 3a1a4M Ha HaXOXKICHHE
BEpPOSATHOCTEH 0OBEAMHEHUS U
nepeceveHus COOBITUH, B TOM YHCIIS
HE3aBHCHUMBIX, C HCIIOJIb30BaHUEM
rpaduyecKux MpeicTaBIeHUN 1



https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
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JIepeBa CIIy4alHOTO OIIbITA.

Pemars 3apaun Ha

nepevnciieHne KOMOUHAIUMA

(4ncna nepecTaHOBOK, YHCIIA

coueTaHuil),

Ha HaXO0XKJEHUE BEPOATHOCTEN

COOBITHI
C TIpUMEHEHHWEM KOMOMHATOPUKH, B
TOM  4YWCJI€ C  HCIOJIb30BaHHUEM
TpeyronbHuka [lackans

HOP/20P https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417th2

VYpaBHeHus 1 14 1 0
HEpaBEHCTBA.
YpaBHeHUs ¢ OJTHOU
MepEMEHHO N

JIuneliHoe ypaBHeHue. Penienne ypaBHEHH,

CBOJISIIIMXCA K TUHEWHBIM. KBagpaTHOE

ypaBHEHHE. PenieHneypaBHEeHNM, CBOIAIINXCS
K KBaJIPaTHBIM. bukBanpaTtHbie
YpaBHEHUSI.

[Ipumepsl penieHusiypaBHEHUN TPEThEN

Y 4YETBEPTOM CTENEHEN Pa3yIoKEHUEM Ha
MHO>KHUTEJIH.

Pemenue npo6HO-panmoHalIbHBIX
YpaBHEHUH.

Pemenmne TekcToBBIX 3aa4 anreOpanyecKum
METOJIOM

OcBanBarthb, 3aIOMUHATDH U
NPUMEHATH rpapuyecKkue
METO/IbI TIPH PEIICHUH
YpaBHEHUH, HEPABEHCTB U MX
CHCTEM.

Pacno3HaBaTh neisie u
JIpOOHBIE ypaBHEHUS.
PemiaTh JiuHEHHBIE U
KBaJIpaTHble YPABHEHMUS,
ypaBHEHUS, CBOJISIIINECS K
HUM, TIPOCTEHIIEe IpOOHO-
palMOHAIbHBIE YPABHEHHS.
[pennarars BO3MOXXHBIE
CIIOCOOBI peleHusT TEKCTOBBIX
3a/1a4, 00CyKIATh UX U
pemaTh TEKCTOBBIE 3a/1a4u
pa3HBIMH CIIOCOOaMHU.
3HAKOMHTBCSI ¢ UCTOPHEN pa3BUTHUSA
MaTeMaTUKU



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f417fb2
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HOP/90P https://m.edsoo.ru/7f419d08

https://resh.edu.ru

DneMeHTbI 4 0
KOMOHMHATOPHKH

[lepecranoBku. daxropuan.CouyeraHuss U 4YUCIIO
coueranuil. TpeyronbHuk [lackais.
[IpakTnueckas padbora «Bbruncinenue
BEPOSTHOCTEMN

C MCTI0JIb30BaHHEM KOMOMHATOPHBIX (QYHKIIMMA
AIEKTPOHHBIX TAOIUI»

OcBauBaTb NOHATHS:
KOMOMHATOPHOE IPABUIIO
YMHO’KEHUS, YIOpsAJ0YeHHas rapa,
TpOiika 00BEKTOB,IIEPECTAHOBKA,
(dakTopuan yncia, CoueTaHue,
YHUCJIO COYETaHUM, TPEYTOJIbHUK
[Tackass.

Pemath 3aga4m Ha nepeyncieHue
yHOpsAAOYEHHBIXIAP, TPOEK,
MepEeYnCIIeHre IepPecTaHOBOK

Y COYETaHUU 2JIEMEHTOB

pa3IMYHBIX MHOXKECTB. PemiaTh
3a/1a4M Ha IPUMEHEHNE YHcia
COYCTAHHIB anredpe

(cokpaiméHHOe YMHOKEHHE,

ounom HrroToHa).

Pemath, npuMeHsisi KOMOUHATOPUKY,
3agaun

Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM
Yucie € TOMOIIBI0  3JIEKTPOHHBIX
TaOIUIl B XOJ€ MPAKTUIECKON pabOThI

HHOP/90P https://m.edsoo.ru/7f41a302

VYpaBHeHus u 14 1
HepaBeHCTBa. CHCTEMBbI
YPaBHEHUN

VYpaBHEHHE C JBYMs MEPEMEHHBIMH U €ro
rpadux.

Cucrema IBYX JTMHEHHBIX YPaBHEHUIC ABYMS
nepeMeHHbIMH 1 e€ peleHue. Pemenne cucrem
JBYX ypaBHEHUH, OJTHO U3 KOTOPBIX JTUHEIHOE,a

OcBauBaTh U IPUMEHATH
IPUEMBI PELIEHUS] CHCTEMBI JIBYX
JIMHEUHBIX YPAaBHEHUH C ABYMs
MIEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJHO



https://m.edsoo.ru/7f419d08
https://resh.edu.ru/
https://m.edsoo.ru/7f41a302
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Jpyroe — BTOPOM CTEIECHH.

I'paduueckas uHTEpHIPETALIUS CUCTEMBI
YpaBHEHUH C IByMs IepeMeHHbIMU.Perenne
TEKCTOBBIX 33]1a4 aJIre0pandecKuMCcIiocooom

YpaBHEHUE HESBJISETCS IMHEHHBIM.
Hcnoab30BaTh QPyHKIMOHAIBEHO-
rpaduyeckue NpeacTaBIeHus A
pelIeHNs U NccIeI0BaHUA
YPaBHEHUNH CUCTEM.
AHaJIM3MPOBATH TEKCTHI 32/1a4,
pelaTh Ux anreOpanyecKum
CIIOCOOOM: MepPexXoaUTh OT CIOBECHOM
(bOpPMYITHPOBKHU YCIOBHUS 3a/1a4H K
anredpandecko MoIeIUIyTEM
COCTaBJICHUS CUCTEMBI YPAaBHEHUII;
pelaTh COCTaBICHHYIO CUCTEMY
YpaBHEHUI; HHTEPIPeTHPOBATH
pe3yabTar.

3HAKOMHUTBLCHA ¢ MCTOPHEH Pa3BUTHUS
MaTeMaTHKU

LHOP/20P https://m.edsoo.ru/7f419d08

https://resh.edu.ru

I'eomeTrpuueckas 4 0
BEPOSTHOCTb

['eomeTpuueckast BEepoITHOCTh. CiTydaliHBIHBBIOOD
TOYKH U3 GUTYpHI HA TIIOCKOCTH, U3 OTPE3Ka, U3 Iyru
OKPY>KHOCTHU

OcBauBaTh NOHSATHE
T€OMETPUUYECKOU BEPOSTHOCTH.
PemaTtn 3apauun Ha

HaxO0XX/IEHHUE BEPOSITHOCTCHB

OTIBITAX, IPEICTABUMBIX KaK

BBIOOD TOUEK

U3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka
WIH JyTd OKPYXHOCTH, YHCIIOBOTO
IPOMEXKYTKa

IHOP/20P https://m.edsoo.ru/7f41a302

VYpaBHeHUs 1 16 1

YucaoBkie HCPAaBCHCTBA U HXCBOMCTBA.

YuraTh, 3aIMCHLIBATH, IOHUMATh,
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HEPaBEHCTBA.
HepasencrBa

JIuneliHble HEPABEHCTBA C OJTHOM
IIEPEMEHHOMU UX PEILICHHUE.

CucreMbl TMHEHHBIXHEPABEHCTB € OJTHOM

IIEPEMEHHOM U UX pELICHUE.
KBanparHble HepaBeHCTBA U UXPELICHUE.

I'padmueckas nHTEpIIpeTaLiisl HEPABEHCTB U CUCTEM

HEPABCHCTB C ABYM: NICPEMECHHBIMHA

HHTEPNPEeTHPOBATH HEPABCHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO. BHINOIHATH
npeoOpa3oBaHusi HEPABEHCTB,
HCMO0JIb30BATH IS TPeoOpa30BaHUS
CBOICTBA YHCJIOBBIX HEPABCHCTB.
Pacno3naBarhb TMHENHbBIE U
KBaJpaTHbIE HepaBeHCTBA. PeiaTh
JTUHEWHbIE HEPABEHCTBA, CUCTEMBI
JUHEWHBIX HEPABEHCTB, CUCTEMBI
HEPaBEHCTB, BKITIOYAIOIIUX
KBaJpaTHOE HEPABEHCTBO, U

pemars ux; 00CyKI1aTh

MOJTYYCHHBIC PEIICHUSI.

HN300paxkaTh penieHue HEPaBEHCTBA U
CUCTEMbl HEpAaBEHCTBHA YHUCIIOBOM
MPSIMOMA, 3aNIMCHIBATH PEILICHUE C
MTOMOIIBI0 CUMBOJIOB.

Pemars xBagpaTHbie

HEPaBEHCTBA, UCIIOJIb3YS

rpaduaeckue

MIpe/ICTaBICHHUS.

OcBauBathb u NPUMEHSATH
HEPAaBEHCTBA MPU PEIICHUH PA3IUYHBIX
3aJa4, B TOM 4YHCIIe MPAKTUKO-
OPUEHTUPOBAHHBIX

LHOP/20P https://m.edsoo.ru/7f419d08

https://resh.edu.ru

Wcneirannsa beprymm 6 0

Hcneitanne. Yenex u Heynaua. Cepust
UCIBITAHUIIO NIEPBOTO yCIIEXA.

OcBanBarb NOHATHSA
UCIIBITAaHUE, 2JIEMEHTAPHOE
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Ucnbitanna  bepuymmu.  BepositHocTH
COOBITUIB CepUU UCTIBITAHUI

bepnymu. Ilpaktuyeckaspadbora «cnbiTanus
bepnymim»

COOBITHE B UCIIBITAHUU (yCHIEX U
HeyJaya), cepusl UCIIbITaHUH,
HACTYIUIEHHE [IEPBOrO ycrexa
(Heyzmaum), cepusi UCTIbITAHUM
bepryim.

Pematp 3a1aun Ha HaX0XACHNE
BEPOSITHOCTEN COOBITUH B CEpUU
WCIIBITAaHUH 10 IEPBOTO yCIexa,B
TOM YHCJI€ C IPUMEHEHUEM
(bopMyITBl CyMMBI

r€OMETPUYECKON IMPOTPECCUN.
Pemath 3a1aun Ha HaX0XACHNE
BEPOSTHOCTEMN DIIEMEHTAPHBIX
COOBITHI B CEpUH UCTIBITAHUN
bepHymn, Ha HaxOXKeHUE
BEPOSITHOCTH OINPENEIEHHOTO YNCIa
YCIIEXOB B CEPUM UCIIBITAHUI
bepnynm.

N3yyarp B X04e NPAKTHYECKOH
padoTkI,

IOP/90P https://m.edsoo

.ru/7f41a302

OyHKINHT

16

KBanpatuunas GpyHkius, e€ rpaguik HCBOHCTBA.
[Tapabosa, KOOpAWHATHI BEPIIMHBIIAPA0OIIBI, OCh
cummMmeTpuu napadossl.l'paduku GyHKIMIA:

y =Kkx,
y= kx + b,
K
y =

X

y=x2y=xy=xy = |x|

Pacno3znaBarh BUIbBI
M3y4aeMbIX (QYHKIIHIA;
WJTIOCTPHPOBATH
CXeMATHYEeCKH, 00bSICHATH
pacroJio)KeHre Ha
KOOPJMHATHOM TIJIOCKOCTH
rpadguKoB

bynkumii Buga:y = kx,y = kx+ b,y
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= k , y = XZ,

y =x3, y =vx, y = | x| B 3aBuCHMOCTH
OT 3Ha4E€HUNKOAPPULIUEHTOB;
OIHUCHIBATh UX CBOMCTBA.
PacnosnaBarp

KBaJIpaTUYHYIO (PYHKIHUIO 1O

dbopmyne. llpuBoauts

NMpuMepbI KBaJIPaTHIHBIX
3aBUCUMOCTEN U3 pealbHOU

YKU3HH, (DU3HKHU, TCOMETPHH.
BoisiBIsATH U

0000111aThH

0COOEHHOCTH

rpaduxa

KBaJpaTUYHOU

Qyskmim y = ax? +

bx + c.

CrpouTh u U300paxkaThb
cxeMaTH4YeCKH rpaduku
KBaJIpaTUYHBIX (PYHKLIUN, 3aJaHHBIX
dbopmynamu BHUIA
y=ax‘,y=a+qy=ax+pyy=
ax? + bx + C. AHAJIM3HpPOBATH H
NPUMEHATh CBOMCTBA H3YYEHHBIX
GyHKUMA A7 UX TOCTPOEHUs, B TOM
yycie €  [OMOLIBI0  HHU(POBBIX

pecypcoB

HHOP/20P https://m.edsoo.ru/7f419d08

Cryqaiinas BenuauHa 6 0 0 Ciygaiinas BeJIMYMHA UpACTIpeIeIeHIe OCBONTH MOHATHS: CITyJaifHast
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BEPOSITHOCTEM.

MatemaTnueckoe OXUAAHUEN JUCTIEPCHUS
Ciiy4aiiHOM BenuuuHbl. [Ipumepsl
MaTEMaTHYECKOT0 0KH/IaHUSAKAK TEOPETUYECKOTO
CPEIHETO 3HAYEHUSI BEJINUUHBI.

[onsitue o 3akoHe Oonpmuxuncen. M3mepenne
BEPOSATHOCTEN C MMOMOIIBIO 4acToT. [Ipumenenue
3aKOHA0O0JIBIINX YUCEI

BEJIMYMHA, 3HAUCHUECTYYaHON
BEJIMYMHBI, pacpeesieHue
BEPOSITHOCTEM.

H3yuathb n 00cyxnaThb
MIPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIyYalHbIX
BEJIMYUH (POCT, BEC YEIIOBEKA,
YHUCIIEHHOCTh HACEJICHMUS,
Jpyryue n3MeHYnBbIe
BEJINYUHBI,
paccMaTpuBaBILIUECS B Kypce
CTaTHCTUKH ), MOJIETbHBIX
CIy4ailHbIX BEJIUYMH,
CBSI3aHHBIX CO CIIy4aliHBIMHU
omnbITaMu (OpocCaHre MOHETHI,
WUrpajIbHOM KOCTH, CO
CIIy4allHBIMBBIOOPOM H T. T1.).
OcBanBaTh NOHATHS:
MaTeMaTHUYECKOE OKHUJIaHNE
CIy4ailHOM BEJIMYMHBI KaK
TEOPETUYECKOE CPEIHEE3HAUCHNUE,
JIACTIEPCHS CITy4ailHOM BEJIMYMHBI
KAK aHaJIOT JUCHEPCUH
YHCIOBOTO HAabopa.

PemiaTp 3aga4u Ha BHIYMCIICHHE
MaTeMaTU4E€CKOTOOKUIaHUS U
JUCIIEPCUU JUCKPETHOMN
CI1y4ailHO BETUYUHBI 10
3aJJaHHOMY PacIpeIEIeHHIO, B
TOM YHCJIE 3a/1a4, CBSI3aHHBIX CO
CTPaxOBaHWEM U JIOTEPESIMHU.
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3HAKOMHTBCSI C MATEMAaTHYECKUM
0KHMJIaHUEM U JTUCTIEPCUEN HEKOTOPBIX
pacrpeieNeHnil, B TOM YHCIIe
pacrpeneneHust CIIydaiHOW BEJTMYHHBI
«YHUCJIOYCIEXOBY» B CEPUM UCTIHITAHUN
bepuymnu. U3yuaTh 4acToTy COOBITUS
B MOBTOPSIONTUXCS CITYYalHBIX
OTBITAX KaK CIIYYailHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIITUX
ymcen (B popmebepnymim): npu
OOJIBIIIOM YHCIIE OTBITOB YacTOTa
coOBITHS OJTM3KA K €r0 BEPOSITHOCTH.
Pemars 3agaum Ha

MU3MEPEHHUE BEPOATHOCTENC

MTOMOTIIHIO YaCTOT.

O0cy:xknaTh poJib 3aKOHA

00JIbIIKX YHCeNl B 000CHOBaHUH
YaCTOTHOTO METOIau3MEpPEHUS
BEPOSITHOCTEHA.

OO6cyxaaTh 3aKOH OOJBIIMX YHCET
KaKk  MpOSIBICHHE CTATUCTHUYECKOMN
YCTOWYHBOCTHU B M3MEHUYHUBBIX
ABJIGHUSAX, POJIb 3aKOHA OOJBIIMX
Yrcell B IPUPOJE UB )KU3HHU YeJIOBEKa

IOP/90P https://m.edsoo

.ru/7f41a302

YucnoBble
HOCIE€N0BATEILHOCTHU

15

[TonsTHE YNCIIOBO MOCIEIOBATEIBHOCTH.
3aaHue Nocie10BaTeIbHOCTH PEKYPPEHTHOM
dopmynoit 1 popmysoii N-ro wieHa.
ApudmeTrueckas 1 reoMeTpudecKas pOrpeccuu.

OcBauBaTth U NPpUMCHATD
HMHACKCHBIC 0603Ha‘IeHI/I$I,
CTPOMTDH pE€YEBbIC
BbBICKA3bIBaAHHA C
HCIOJIb30BAHUCMTCPMUHOJIOTUH,
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®opmyiel N-ro YieHaapupMeTHIeckoi u
FeOMETPUYECKON NMPOTrPECCUM, CYMMBIIIEPBBIX N
YJICHOB.

N3o6pakenue yieHoBapupMETHIECKON U
reOMETPUYECKOM MTPOTPECCUN TOUKAMH Ha
KOOPAMHATHOW IIOCKOCTH.

JIMHENHBIN U SKCIIOHEHIIMATBHBIMPOCT.
CnosxHble TPOLEHTHI

CBSI3aHHOM C MOHATHEM
II0CJIEJIOBATEIbHOCTH.
AHaIu3UpPOBaTh

dbopmyny N-ro wieHa
IIOCJIEZIOBATEIBLHOCTHU WU
PEKYPPEHTHYIO GOPMYITy

U BBIYHMCJSATD WICHBI
MOCJIEIOBATEIILHOCTEMN, 3aJaHHBIX
TUMH POPMYITaMH.
Ycranasausarth
3aKOHOMEPHOCTh B IIOCTPOEHUU
IIOCJIEI0BATEILHOCTH, €CIIN
BBITIHCAHBI MIEPBBIE HECKOIBKOEE
YJICHOB.

Pacno3naBarthb apudmeTraeckyro
Y T€OMETPUYECKYIONPOTPECCUH
MIPH Pa3HBIX CIIOCO0AX 3a/1aHMsI.
PemaTn 3agauu ¢
UCI0JIb30BaHuEeM (HopMys N-ro
yjieHa apupMeTuyecKoil u
reOMETPUUYECKOM MPOrPECCUid,
CYMMBITIEPBBIX N YICHOB.
HN300paxath yieHbI
MOCIIeJIOBATEIbHOCTH
TOYKaMHUHA KOOPIUHATHOU
MJIOCKOCTH.

PaccmarpuBarhb

NMPUMEPbl MPOLECCOB H
SIBJIGHUH U3  pEaJbHOU
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KHU3HH, HIUTIOCTPUPYIOIINE

W3MEHEHUE B
apupMeTUIeCcKou
MPOTPECCHH, B
r€OMETPUYECKOMN

MIPOTPECCUU; U300paKaTh
COOTBETCTBYIOIIUE 3aBHCUMOCTH
rpaduuecku.

Pemath 3a1auu, CBsI3aHHBIC C
YHUCIIOBBIMH ITOCIICIOBATEIIEHOCTSIMH,
B TOM YHCJIE 33]]a4M U3 pEATbHOU
’KU3HU C HCITOJIb30BAaHHEM

U (POBBIX TEXHOJIOTUI
(27IeKTPOHHBIX TAOJIHII,
rpaduIecKOro KaIbKYIITOpA U T.I1.).
PemaTh 3a7a4yy Ha CIIOKHEBIE
MIPOLIEHTHI, B TOM YHCIIE 3a/1a4H U3
peanbHOM MPaKTUKH (C
HCIIOJIb30BAHUEM KaJIBKYIATOPA).
3HAKOMHUTBLCHA C¢ MCTOPHEH Pa3BUTHUS

MaTeMaTUKU
IIOP/90P https://m.edsoo.ru/7f419d08
Obo0uienwe, KOHTPOIH 10 1 0 [Ipencrapnenue qanHbix. OnucarenbHas IToBTOPATH U3yYEHHOE U
1o BeposaTHocTH 1 CTaTHCTUKA. BeposSTHOCTH CIlydaliHOTO COOBITHSIL. BBICTPaMBATh CUCTEMY 3HAHUI.
CTaTUCTUKE OneMeHThl KoMOUHaTOpUKH. CiiydaliHbleBEIMUUHBl | PemaTh 3a1a4u Ha
" pacripeACICHUA MIPECTABIICHUE U ONIMCAHUE
JTAHHBIX.

PemnaTnb 3agaum Ha
HaxO0XJEHUE BEPOSTHOCTEN
COOBITHI, B TOM YHCJIE€ B OIBITAX
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C PaBHOBO3MOYXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU,
BEPOSTHOCTEH 0OBEAMHEHUS 1
nepeceveHus COObITUH,
BBIYHCIISITH BEPOSTHOCTH B
OTIBITaX

C CEpUSIMU CIIyYalHBIX UCIIBITAHUN

IOP/90P https://m.edsoo.ru/7f41a302
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[ToBTOpEHME,
0000111eHNE,
CUCTEMaTH3AIUS
3HAHUM

18

Yuciaan
BbIYMCJICHUS (3aMIUCh,CPAaBHEHUE, JICUCTBUS C

JeWCTBUTENILHBIMU YHCIIAMH, YUCIIOBAsS TIpsIMast;
IPOICHTHI, OTHOLICHHS, IPOTIOPLUH; OKPYTIICHHE,
npuOIMKEHNE, OIICHKA; PEIICHHETEKCTOBBIX 3a7a4
apru(METHIECKIMCIIOCOO0M)
AJiredpanyecKkueBbipakeHus (IpeodOpazoBaHme
anreOpandecKux BBIPAKEHHUH, JOMYCTHMEBIE
3HaueHus), OyHKIUMHU

OnepupoBaTh NOHATHAMM:
MHO>K€ECTBO, IT0JMHOXECTBO,
OIepaliy HaJl MHOXKECTBaMH;
HCII0JIB30BATh rpapuueckoe
IIPEJICTaBICHUE MHOKECTB JUIS
OIMCaHUs peaJIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.

AKTYyaJM3MpoOBaTh TEPMHUHOJIOTHIO
U OCHOBHBbIE JIeiCTBHS, CBA3AHHbIE C
YHMCJIAMU: HATypaIbHOE YHCTIO,
MIPOCTOE M COCTABHOE YHCIIA,
JIETMMOCTh HATYPAJIbHBIX YHCET,
MIPU3HAKY ITUMOCTH, IIEJI0€ YUCJIO,
MOYJb YHCia,00bIKHOBEHHAS U
JecsITUUHas ApooU, CTaHAaPTHBIN BUA
yucia, apupMeTHISCKU KBaPaTHBIN
KOPEHb.

BbInoHATH 1€l CTBUSA, CPABHMBATH
U YHOPAI0YUBATHYNCIIA,
MIPEJICTaBIIATh Yncia Ha
KOOPJMHATHOM MPSIMOM, OKPYTJISATh
YHCIia; BHINOJHATH NPUKUAKY H
OlIeHKY pe3yJIbTaTa BHIYMCICHUH.
Pemiarb TeKCcTOBBIE 3a1a4H
apu(hMETUUECKUM CIIOCOOOM.
Pemath nmpakTuveckue 3a1a4u,
cojeprKalue NpoLUEHTHL,J0JIH,

YacTH, BbIpaXarolue
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3aBHCHMOCTH: CKOPOCTbH —
BpEMsI — pPACCTOSIHHE, IIeHa —
KOJIMYECTBO — CTOHMMOCTL,006EM
paboTel — Bpems —
MIPOU3BOIUTEIIBHOCTD TPY/IA.
Pa3oupartpb peasibHbIC )KU3HEHHBIC
CUTYyalluH,
(opmyIMpOBaThH UX HA S3BIKE
MAaTEMAaTHKH,
HAXOIMUTh PEIICHUE, PUMEHSIS
MaTE€MaTUYCCKUU aIlrmapar,
HHTEPNPETHPOBATH PE3YJIHTAT

OnepupoBaTh NOHATHIIMM:

CTCTICHb C IEJIBIM

nokasaresem,

apuMeTHIECKUIA

KBaJIpaTHBIA KOPEHb,

MHOTOYJICH, aJireOpandecKkas

Jpo0b, TOXKIECTBO.

BeIOJIHATL OCHOBHBIC [Jd€HCTBHUA.
BBINIOJIHATh Ppacy€Tsl 1O ¢opmysam,
nmpeoOpazoBbIBaTh  IEJbIe, JAPOOHO-

palurOHAJIbHBIC BbIPAKCHUA n
BBIPAXKCHUA C KOpHAMU,
p€aii30BbLIBATH Pa3JI0KCHUC

MHOIOWIEHa Ha MHOXWTENIH, B TOM
qyuciae C MCIOJBb30BaHUEM  (OpMYIl
pasHOCTH  KBaJpaToB M  KBaJpara
CYMMBI U pa3HOCTH;
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OBILEE 136 7
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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